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HOUSE OF ASPIRANTS « Quantitative Aptitude Chapter 4 - Simplification

CHAPTER 4

Simplification
HIBIads

IN THIS CHAPTER - &R mifonrfe &9

Order of operations - foATg d3s & Adt g1 Identities and cancellation - Identities "3 e
Fractions, decimals and percentages - Fractions, Missing values and approximation - Y&t H& w3 »igrar
TAHEE M3 YEi3 Mixed questions and option checks - i8-8 7es n3
Fast products, powers and roots - 3 gIT, W3t »3 HS options € A9

Basics you must know
Hd d95 3 ufast feg afst m3

Simplification means writing the same value in an easier form. If a shopkeeper adds 48 and ¥52 before adding %37,
the bill becomes 100 + 37 = ¥137. The value stays the same; only the route becomes easier.

Simplification € H3%9 J 8R 1B & AY gu {29 feueT| garaed ufasst €48 »3 T52 #3 B 312100 g Ae 6| fag 37 A3 3 s 137
g J| Aerg 8dt afder I, formg Wy 3 A 31

Accuracy comes before speed. First learn which operation is allowed; then practise seeing friendly pairs, common
factors and familiar fractions. A 30-40 second solution comes from fewer correct steps, not from skipping the meaning
of the expression.

yfgst 7dt formg fifg, feg ge39 26| 28 fa fagz™ v Ufos agaT I, faadtnt Aftmiet 13 o 7Y™ 899 g d M3 fda3 factors dc Ao I |
30-40 Afdc &9 I8 dds St Adt e W dds I8, A ©F H389 &d1 83|

1. The language of a calculation forrs &t g%t

Term -qe< Meaning - 3859

Expression / equation An expression has numbers and operations, such as 8 + 3 x 2. An equation states equality,
suchas 8 + x = 14.

Expression f&g Aftmet m3 formg @ fows I8 &1 Equation &9 = der 3, A & ufimft & s gdgg Erer
Gf

Sum, difference, product,  Answers to addition, subtraction, multiplication and division respectively. In 20 + 4 = 5, 20 is
quotient the dividend, 4 the divisor and 5 the quotient.

H3 € A" sum, W8 & difference, I € product »3 €3 ¥ quotient J120 + 4 =5 f£g 20 § €3¢
I, 4 5B 38 T M3 A" 5 JI

Factor / multiple A factor divides a number exactly. 4 is a factor of 20; 20 is a multiple of 4 because 4 x 5 = 20.
Factor €g HftmT I 7 YaT €3 €21 4, 20 = factor J1 20, 4 € multiple 3 fa€fa 4 x 5 = 201
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Term - q&< Meaning - 389

HCF / LCM HCF is the greatest common factor; LCM is the least positive common multiple. For 12 and 18:
HCF = 6 and LCM = 36.

HCF A3 3 €3 73" factor 31 LCM F3 3 8¢ 9&3Hd A3 multiple 31 12 M3 18 & HCF 6 »3 LCM 36
J

Numerator / denominator In 3/5, 3 is the numerator and 5 the denominator. Divide a roti into 5 equal parts; 3 parts
represent 3/5. The denominator cannot be zero.

3/5 €9 643 8" 3 numerator M3 J&T F 5 denominator J1 3¢t & 5 g3rgd fdfimit fEg 3 fdr 3/5
I&1 Denominator a2 0 &d d HaeT|

Proper, improper and 3/5 is proper because 3 < 5; 8/5 is improper; 1+ 3/5 is the mixed-number form of 8/5. Write
mixed mixed numbers with a clear space, never as a product.
3/5 proper fraction 3 fa8fa 3 < 531 8/5 improper J18/5 & 1 + 3/5 €t fgue Tf; feg mixed-number
gy J1 yd fJA »13 fraction & I & A4S

Reciprocal The reciprocal of a/b is b/a when both a and b are nonzero. Their product is 1. Zero has no
reciprocal.

a/b T reciprocal b/ad, Ad am3 b g2 0 & IS TIi e I 1 31 0 T reciprocal &t Jer|

Decimal / percentage 0.47 means 47/100. Percent means “out of 100", so 47% = 47/100.
0.47 T H3%9 47/100 31 Percent T W39 Id 100 f&d 31 fom &€t 47% = 47/1001

Term - Hg< Meaning - H3%9

Variable / power / root A letter such as x stands for a number. In a3, a is the base and 3 the exponent: a x a x a. v49 =

7 is the nonnegative square root.

X EJar Myg fom At Bt egse It a® €9 abase M3 3 W3 axaxal v49=73; v T ¥ dia-

fae3Ha 38 i
Absolute value / |—9| = 9 is distance from zero. The sign  means approximately equal; it is different from exact
approximation equality =.

|-9] =9 ¥ 1359 0 3 gdt J| ~ T 13 Bd13d1 89784 J| fed ydt agadt & = 3 24ar J1

2. Build LCM and HCF from zero LCM »3 HCF ag 3

Factors of 12 are 1, 2, 3, 4, 6, 12. Factors of 18 are 1, 2, 3, 6, 9, 18. Their common factors are 1, 2, 3, 6; the greatest is 6.
Multiples of 12 are 12, 24, 36, 48; multiples of 18 are 18, 36, 54. The first common positive multiple is 36.

122 factors 1, 2, 3, 4, 6, 12 &1 18 © factors 1, 2, 3, 6, 9, 18 I&|I A3 factors 1, 2, 3, 6 fEd AS 3 €376 J1 12 © multiples 12, 24, 36,
48 g5 ™3 18 © 18, 36, 54 I& | Ufgs AT g&3Ha multiple 36 J1

Prime-factor method: 12 = 2% x 3 and 18 = 2 x 32, For HCF, take each shared prime with the smaller exponent: 2 x 3 =
6. For LCM, take every prime with the larger exponent: 2% x 32 = 36. This works because a common multiple must
contain enough prime factors to be divisible by both numbers.

Prime factors &: 12 =22 x 33 18 = 2 x 3%| HCF &€t A3 prime €t 82t W3 8: 2 x 3 = 61 LCM &€t Ig prime & €5t w3 82: 22 x
3% = 361 '3 multiple f&9 €< Hftmret § yar €3 fris prime factors d grdie I&|
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3. Master formula table 13 114 eous fEa g

Notation: a, b, ¢, x and y represent numbers; denominators must be nonzero. Unless a row says otherwise, numbers
are real. m, n and k are integers where stated. N means a total quantity, p and q are percentage numbers, B is a

convenient base, and T is a total. Restrictions are part of the formula.

a, b, ¢, x M3 y Aftme’ I5; denominator 0 &dt 3T grdter| fifg 24ar & & 32, Aftpret real g | fig gt 3, m, n »3 k Yaa Mix I5|
N 3% H'3d", p M3 q percentage € »id, B Ay base W3 T d8 J1 2948 € 13 € e Ju|

Formula [ rule - @ays" Meaning and origin - H3%9 »3 96 Example - 8€d3s
a+b=b+a; ab=ba Addition and multiplication may swap order; subtraction and division  7+13=13+7=20; 12-5 #
generally may not. These are commutative laws. 5-12

A3 M3 g1 €9 g 9% Hoe I We's w3 €3 €9 ny 33 '3 &t

(a+b)+c=a+(b+c); Associative laws regroup sums or products without changing their (38+62)+17=100+17=117
(ab)c=a(bc) value.
fHae 13 7 fHag I €9 grouping e85 58 HS &dl geae|

a(b+c)=ab+ac; Distributive law: multiply every term inside the bracket; reverse it to 17%19+17=17%x20=340
a(b-c)=ab-ac take a common factor.

Bracket € I3 Y€ & 9I&" ad | 8% II& &8 common factor g1ad mger

3
(ka)/(kb)=a/b For k20 and b#0, dividing numerator and denominator by the same (6x7)/(6%x5)=7/5

nonzero factor preserves the ratio.

€Ua M3 I 3 nonzero factor 8% €3< &S fraction T H& &dt gE&<T|

Formula / rule - 2@y Meaning and origin - 339 M3 a9& Example - 8€a3s

a/b = c/d=(ad = bc)/(bd) Use equivalent fractions with the same denominator; an 2/3+1/4=8/12+3/12=11/12
LCM denominator is often smaller. b,d=0.

J&' ffa denominator =" & numerators 73 AT W&S|1 LCM

&5 farnrg g afder 31
(a/b)x(c/d)=ac/(bd); Division by a nonzero fraction multiplies by its reciprocal (3/5)+(9/10)=
(a/b)+(c/d)=ad/(bc) because their product is 1. For division, b,c,d=0. (3/5)%(10/9)=2/3

Nonzero fraction &% €3< &€t 87 reciprocal 3 Jie" d3;
I e g 1 Jer J|

m r/s=(ms+r)/s Here m is a nonnegative whole number and O=r<s. Each 2 3/7=014+3)/7=17/7
whole contains s parts of size 1/s.

Mmyd fdA 3, r@Ug M3 s IS e wid JIggyd feg 1/ses
fin ga|
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Formula / rule - 2ays"

Chapter 4 - Simplification

Meaning and origin - 339 »3 T96 Example - 8€a3s

HCF(a,b)xLCM(a,b)=ab

Formula [ rule - gays

For two positive integers a,b, prime factors split between 6x36=12x18=216

the smaller and larger exponents.

2 positive integers ¢t prime T 821 M3 3t W3 T gIe" MAS
3¢ < 9994 J|

Meaning and origin - 339 »3 a3&

Example - 8€/d3s

a+b=(10"a)/(10"b)

0.(R)=R/(10K-1)

x=(M-1)/[10t(10%-1)]

p% of N=pN/100; p%
of g=q% of p

Formula / rule - gays

n is a nonnegative integer. Multiply both parts by the same power of 10
to clear decimal places; b=0.

N EAHBE ICEE Bet BIEh el g1 2af § R 10 €t w3 518 g S|

R is a repeating block of k digits; parentheses here mark repetition.
Subtract the original decimal from 10K times itself.

R 279-27d MBS T k nid 05| THHEE § 10K 578 I ddd YI'eT THHEE
g If|

For a mixed recurring decimal x: t nonrepeating digits, k repeating digits;
M is the integer formed up to one full repeat, | the integer before the
repeat. Subtract the two shifted decimals.

t Ufg® & g8 &8 via M3 k TId8< T8 via I&| M f¥d repeat 3 gfenr
integer M3 | repeat 3 ufgst afen integer J1 € shifted TAHSE wWee I&|

p,q are percentage numbers, N the base quantity. Both sides of the
swap equal pq/100.

p M3 g percentage © ¥ia I, N 83 33" J fade™ percent 3 31 g e
'3 €t pg/100 It fser 31

4.8+0.12=480+12=40

0.(27)=27/99=3/1

0.1(6)=(16-1)/90=1/6

16% of 25=25% of
16=4

Meaning and origin - H3%9 »3 ¥96 Example - 8€/d35

N after successive p%, q% removal = The second removal acts on what remains, not 200x(3/4)%(4/5)=120

N(1-p/100)(1-9/100)

|a|=a if a20; |a|=-a if a<0

on the original N.

Tt 9 werge gdt Hi3aT &4 9, ufad 3% f&d &t

Absolute value is distance from zero, so it |-11]=11;

cannot be negative.

Absolute value 0 3 gdt 3; fea negative &dt et

0|=0

-(a+b)=-a-b; -(a-b)=-a+b A minus before a bracket means multiplication of  20-(7-3)=20-7+3=16

every term by -1.
Bracket 3 Ufg&t minus T H3BE gd e § -1 &%
I IS I
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Formula / rule - 2ays" Meaning and origin - H3%9 »3 a96 Example - 8€a35
aMaN=gM+n. aMjaN=gM-n. (MN_zMn For integer exponents and a0, count repeated 23x24=27=128;
factors and cancel. 3°%/3%=33%=27
Integer W3t M3 220 Bt repeated factors fare 3
A3 factors 3|

Formula / rule - 2aysr Meaning and origin - 439 »3 T96 Example - 8€/d35
a%=1; a_N=1/a"; a¥2=va: az#0 for zero/negative powers; n is positive. Square roots 5°=1: 2-3=1/8: 81V/2=9
all3-¥3 require az0 over the reals. Root notation reverses the

matching power.

Zero 7 negative W3 et az0 M3 n positive I1 Real square
root et a=0 J1 Root HEfG3 W3 T €< aH J|

V(a?)=|a|; v(ab)=vaxvb First formula holds for real a; the product rule here requires v((-8)?)=8:
a,b=0. Pair equal factors under the root. V72=v(36x2)=6v2
yfas fsu real a B¢t J; €A €9 a,b=0 I51 Root »ieg fEa frd
factors © 73 €6
(Va+vb)(va-vb)=a-b a,b=0. Middle terms cancel by the difference-of-squares 1/(¥5-2)=
identity; rationalisation also requires a nonzero denominator. (V5+2)/(5-4)=v5+2
a,b=0 I&| fegaras ye dc A g&| Rationalisation f€9
denominator 0 adt 3= Idte|
(a+b)?=a%+2ab+b?; Multiply the binomial by itself; the two cross-products give (40-3)?=1600-240+9=1369
(a-b)2=a?*-2ab+b? *2ab.
€ Yl @8 bracket & »US &8 g1 d4; cross-products 3 +2ab
g |

Formula [ rule - 2ays" Meaning and origin - 359 »3 935 Example - 8€/ads

a’-b%=(a-b)(a+b) Expand the product; +ab and -ab cancel. 53%2-47%=6x100=600
JI 4G '3 +ab »13 —ab & A I

(a+b)?+(a-b)*=2(a%+b?); (a+b)>- Add or subtract the expanded square 132+72=2(10%+32)=218
(a-b)2=4ab identities.
¥ square identities 98 3 #3 A W8]

(a+b+c)?=a%+b?+c?+2ab+2bc+2ca Each pair occurs twice when the three- (2+3+4)2=4+9+16+12+24+16=81
term bracket multiplies itself.

f3& yg T bracket MUS &% 31" dd6 '3 I
A3t ¢ g9 »eet 31

houseofaspirants.in « Free notes, MCQs & PYQs Page 5 [ 217
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Formula / rule - 2ays" Meaning and origin - H3%9 »3 ¥96 Example - 8€a3s
(a+b)*=a®+b3+3ab(a+b); Multiply the square identity by the same 123=(10+2)*=1000+8+720=1728
(a-b)3=a*-b3*-3ab(a-b) binomial and collect terms.

Square identity & 8 bracket & g dda
&3 ye feds ad|

Formula / rule - 2aysr Meaning and origin - 359 M3 d'3& Example - 8€/a9s
a®+b3*=(a+b)(a®-ab+b?); Expansion cancels the mixed terms. Denominators must (8%-3%)/(8%+8x3+3%)=8-3=5
a®-b*=(a-b)(a*+ab+b?) stay nonzero when cancelling these factors.

dIT" 9% '3 mixed terms Sc€ I | Fraction @9 sce 28
nHS denominator 0 &df I AaET|

a®+b3+c*-3abc=(a+b+c) Expansion proves it. The second factor is [(a-b)?*+ 1*+23+
(a®*+b?*+c?-ab-bc-ca) (b-c)?+(c-a)?]/2. Thus a®+b>*+c3=3abc does not by itself  (-3)3=-18=3x1x2x(-3)
always imply a+b+c=0.
9% & identity fH&et 31 gA factor #3972 squares 2 A3 &
nfg 31 7 a=b=c d< 3t & 87 0 J; for S " a+b+c=0 &7

H&I
If x+y=S, xy=P: x?+y*=5?-2P; S is the sum and P the product. Rearrange square and S=9,P=20: x*+y*=81-40=41
x3+y3=5%-3PS cube identities.

S A3 m3 P @i 31 Square »3 cube identities § 83 H3Ed

g3 |
If x+1/x=t: x*+1/x*=t>-2; x#0; multiply x and 1/x to get 1, then use the sum t=4: x*+1/x?=16-2=14
x3+1/x3=t>-3t identities.

xz0J1 x M3 1/x T g 1 & d sum identities €331

houseofaspirants.in « Free notes, MCQs & PYQs Page 6 [ 217



HOUSE OF ASPIRANTS « Quantitative Aptitude Chapter 4 - Simplification

Formula / rule - 2ays" Meaning and origin - H38%9 »3 96 Example - 8€a35
(B+a)(B+b)=B2*+B(a+b)+ab; B is a convenient base; a,b signed offsets. n is 98x%103=10000+100-6=10094;
(10n+5)2=100n(n+1)+25 the nonnegative integer before the last digit 5. 65%=42x100+25=4225

Both follow by expansion.

B Wy base ™3 a,b 8° 3 signed 238 &1 n
niflad 5 3 ufos E8 Yar vig J1 €L dge & fhse
Jol

1/[n(n+k)]1=(1/n-1/(n+k))/k n,k positive integers here. Subtract the two 1/(4%6)=(1/4-1/6)/2=1/24
fractions: numerator becomes k.

f&a n,k positive integers Ia1 € fractions wegs

'3 numerator k MGer 3|
Product of j/(j+1), j=m to n, 1=m=n are integers. Every internal numerator (3/4)x(4/5)x(5/6)=3/6=1/2
equals m/(n+1) cancels a denominator.

m 3 n 3 j/(j+1) © g1 f€g »iedsd factors dc Ae

dal

ax+b=c = x=(c-b)/a; A/x=b = a#0. For the second equivalence A,b#0. Undo 7x+5=40 = x=35/7=5
x=A/b addition, then multiplication; substitute back.

a#0 J1 gn Bl A,b20 I51 Ufos 13, feg g &

€%c ad M3 UB EUH Ut o 24|

Formula / rule - 2ays" Meaning and origin - 339 »3 35 Example - 8€/a9s

x2=k = x=xvk for k>0; x3=k = x=vk A positive square has two real roots; zero has one.  x?>=36 = x=6 or -6; x*=-64
A cube preserves the sign. A square equation with = x=-4
k<0 has no real root.
Positive square equation T € real roots I&1 0 &
f€a J1 Cube €9 sign g9T J1 k<0 =2 3 x2=k T real
I8 &t

T=Nxs; error=(u-v)N N is a count/number, s an equal share; u the (23-18)xN=85 = N=17
correct multiplier and v the wrong multiplier.
Subtract uN-vN.
N farest & Hftmr, s ggmag fdmr, u At »3 v 1S3
multiplier I&| € &3 WG|

n(AuB)=n(A)+n(B)-n(AnB) n counts members; A,B are groups; U means 18+14-6=26 in at least one
either group and n both. Subtract the overlap group
counted twice.
n fare3t 3, A,B ardu g1 U far & ardu €9 »i3 n &t
€9 31 2 =9 farfen overlap & g WG|

houseofaspirants.in « Free notes, MCQs & PYQs Page7 /217
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Formula / rule - 2ays"

Meaning and origin - 339 »3 T96

Chapter 4 - Simplification

Example - 8€a3s

N(AuBUC)=n(A)+n(B)+n(C)-n(AnB)

-n(BnC)-n(CnA)+n(AnBnC)

Formula [ rule - gays

C is a third group. Pair overlaps include the triple

overlap; add it back once after subtraction.

C 3t 318y 31 7= 2 overlap &9 3" &3 Hag &

I&; miila €g ¥ &g eum 73|

Meaning and origin - 339 3 a3&

20+18+15-7-6-5+2=37

Example - 8€d35

Neither=T-n(AuB); exactly
one=n(A)+n(B)-2n(AnB)

Total visits=(people) x(visits per
person)=(places)x(visitors per
place)

Digits for pages 1to N
(100=N=999): 9+180+3(N-99)

Rounded value to unit u: nearest
multiple of u

T is everyone in the stated universe. Remove the
union for neither and both copies of the overlap for
exactly one.

T 8 3a I& | Neither &€t union we™g; exactly one
et overlap €t B2 farednt g6

Use only when the stated counts per person/place
are uniform. Both products count the same visits.
f&g 3¢ €33 A< ga femast »3 ga g & &3t farest fEa
Jde| 2 f¥a visits faree I51

N is the last page. Count 9 one-digit pages, 90 two-
digit pages and N-99 three-digit pages.

N mradt e 31 9 feg-nidt, 90 @-nidt mi3 N-99 f35-nidh
rXarel

u is the rounding step, such as 1 or 10. Usual school
rounding sends a halfway positive value upward.
Rounding error is at most u/2.

u rounding €t fearet 3, fae 1 A 101 »m4 A} fow feg

positive »a g% H& Ug Aier 31 gga S 3 g u/2 Jer
o

houseofaspirants.in « Free notes, MCQs & PYQs

T=40, A=18, B=14, both=6:
neither=14; exactly one=20

12x3=9x4=36 visits

N=125: 9+180+3%26=267

digits

47.6=48 to nearest 1;
473=470 to nearest 10
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Formula / rule - 2ays"

Chapter 4 - Simplification

Meaning and origin - H389 »3 a6 Example - 8€a35

If N=r?+d, then vN=r+d/(2r)

Digit sum check: N and its digit
sum have the same remainder on
division by 9

r>0 is a nearby known root; |d| must be small compared v102%10+2/20=10.1
with r2. From (r+h)?=r>+2rh+h?, ignore only the small h?
for an estimate.

r&3 e At rootdI d, r’ sB I BcTdel 8 h* 23 d
frag wiemr & g

N is a nonnegative integer. Each power of 10 leaves 347: 3+4+7=14; both
remainder 1; a matching remainder does not prove an leave remainder 5

answer.
N dig-fge3Ha integer 31 10 €t gg W3 § 9 &% €3 '3
remainder 1 31 Check e yar rg3 &t

4. Multiplication facts: build, do not guess yaa mis 3 ¥a ad

Read a row as successive multiples. For example, the 17 row gives 17x1 through 17x10. For x11 through %20, add 10

times the number: 17x14=170+68=238. If a fact is missing from memory, use the previous multiple plus one more

group.

Id a3'd B Hitm™ @ BAr3d multiples I&1 17 & a373 17x1 3 17x10 A 1 x11 3 x20 St Ufgs' € I 73: 17x14=170+68=238| It
e 35 A 37 fUgd multiple &g £ da 8dt Aftm 731

n nx1to nx5 - yfad ¥a
2 2,4.6,8,10

3 3,6,9 12,15

4 4,8,12,16, 20

5 5,10, 15, 20, 25

6 6,12, 18, 24, 30

7 7,14, 21, 28, 35

8 8,16, 24, 32, 40

9 9, 18, 27, 36, 45

nx1to nx5 - yfad Ua

nx6 to nx10 - MarS U
12,14, 16, 18, 20

18, 21, 24, 27, 30
24, 28, 32, 36, 40
30, 35, 40, 45, 50
36, 42, 48, 54, 60
42, 49, 56, 63, 70
48, 56, 64,72, 80

54, 63, 72, 81, 90

nx6 to nx10 - »Id UA

10 10, 20, 30, 40, 50

nx1to nx5 - Ufasd UaA

60, 70, 80, 90, 100

nx6 to nx10 - »aB ¥A

11 1, 22, 33, 44, 55
12 12, 24, 36, 48, 60
13 13, 26, 39, 52, 65
14 14, 28, 42, 56, 70

houseofaspirants.in « Free notes, MCQs & PYQs

66, 77, 88, 99, 110

72, 84, 96, 108, 120
78, 91, 104, 117, 130

84, 98, 112, 126, 140
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n nx1to nx5 - yfad ¥ nx6 to nx10 - »a1S ¥A
15 15, 30, 45, 60, 75 90, 105, 120, 135, 150
16 16, 32, 48, 64, 80 96, 112, 128, 144, 160
17 17, 34, 51, 68, 85 102, 19, 136, 153, 170
18 18, 36, 54, 72, 90 108, 126, 144, 162, 180
n nx1to nx5 - yfad Un nx6 to nx10 - "ard UA
19 19, 38, 57,76, 95 14,133,152, 171, 190
20 20, 40, 60, 80, 100 120, 140, 160, 180, 200

MEMORY LINK - '€ 9YT & 3IJtar

For a difficult row, use an easy row: 7x8=5x8+2x8=40+16=56. Double the 6 row to get the 12 row. For 19xn,
calculate 20n-n. Learn one fact for both orders: 8x7 and 7x8 have the same answer.

Y Y3 § A Yt 518 §18: 7x8=5x8+2x8=40+16=561 6 € YT™3 § €JIT ddx 12 € 81 19xn Bt 20n-n | 8x7 M3 7x8
sel i 7™ we daaT J1

5. Squares 1-30 and cubes 1-20 Squares 1-30 »3 cubes 1-20

n n?-Square n?- Cube (1-20)

1 1 1

2 4 8

3 9 27
4 16 64
5 25 125
6 36 216
7 49 343
8 64 512
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n n?- Square n?- Cube (1-20)
9 81 729

10 100 1000

n nZ- Square n*- Cube (1-20)
T 121 1331

12 144 1728

13 169 2197

14 196 2744

15 225 3375

16 256 4096

17 289 4913

18 324 5832

n nZ- Square n*- Cube (1-20)
19 361 6859

20 400 8000

n nZ-Square n?- Cube (1-20)
21 441 =

22 484 =

23 529 —

24 576 =

25 625 —

26 676 =

27 729 —

28 784 —
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n nZ- Square n?- Cube (1-20)
29 841 —
30 900 —

MEMORY LINK - o'E 94T & 3dtar

Consecutive squares differ by consecutive odd numbers: (n+1)2-n?=2n+1, because expansion gives n*+2n+1-n?.
Thus 182=324 gives 19°=324+37=361 and 20%=361+39=400. For cubes, first make the square:
122=12%x12=144x12=1728. Practise recall both ways: 169->13 and 13->169.

ndB square el »a® odd g9d A31 (n+1)?>-n*=2n+1, f38fa %< '3 n* dc Aer I 18%=324 3 19%=324+37=361 m3
20%=361+39=4001 Cube ¢t square & B8R HftnT 518 g7 33: 123=144x12=17281 €< Ui 3wre d3: 169 3 13 m3 133 1691

6. Powers of 2 2 &1 B wrai
Exponent n - W3 2n
0 1
1 2
2 4
3 8
4 16
5 32
6 64
7 128
Exponent n - W3 2"
8 256
9 512
10 1024

Each next value doubles: 128->256->512->1024. Going backwards halves it. These values help with factors, reciprocals
and repeated division by 2.

IJ MIATSBT U TaIeT J: 128->256->512->1024 | g A< 8¢t »fgr ad| f&a factors, reciprocals M3 23-83 2 % £€3< €9 a4 W6 Ia&|
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7. Fraction—decimal—-percentage memory table Fraction, @ms&e m3 percentage € Ara2t

Fraction Decimal - EaHSBE Percentage - y3ias
1/2 0.5 50%

1/3 0.(3) 331/3%

2/3 0.(6) 66 2/3%

/4 0.25 25%

3/4 0.75 75%

1/5 0.2 20%

2/5 0.4 40%

S 0.6 60%

Fraction Decimal - EAHSBE Percentage - y3ias
4/5 0.8 80%

1/6 0.1(6) 16 2/3%

5/6 0.8(3) 831/3%

17 0.(142857) (100/7) %

1/8 0125 12.5%

3/8 0.375 37.5%

5/8 0.625 62.5%

7/8 0.875 87.5%

Fraction Decimal - eaHSE Percentage - y3ta3
1/9 0.(1) 1M1/9%

1/10 0.1 10%

1M 0.(09) 91/M%

112 0.08(3) 81/3%

116 0.0625 6.25%

1/20 0.05 5%

1/25 0.04 4%

1/40 0.025 2.5%
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Fraction Decimal - EHSE Percentage - y3ta3
1/50 0.02 2%
1/100 0.01 1%

Parentheses after a decimal mark the repeating digits: 0.1(6)=0.1666... . The fraction 1/7 is exactly (100/7)%; 14.29% is
only a rounded value. A mixed percentage such as 33 1/3% means (33+1/3)%, not 33x(1/3) %.

THHSE 3 ¥MT bracket 8 »id ggd6e I&: 0.1(6)=0.1666...1 1/7 T "dt percentage (100/7)% J; 14.29% fHae rounded ¥& 31 33
1/3% & 1359 (33+1/3)% dJ, 33%(1/3)% &1

MEMORY LINK - '€ JYT & 3IJtar

Start with 1/2=50%. Halve repeatedly: 1/4=25%, 1/8=12.5%, 1/16=6.25%. For other numerators, multiply:
3/8=3%12.5%=37.5%. For complements, subtract from 100%: 7/8=100%-12.5%=87.5%.

1/2=50% 3 §g a3 | T Ige AG: 1/4=25%, 1/8=12.5%, 1/16=6.25% 1 Numerator €0 31 & &3: 3/8=3x12.5%=37.5% | gt fJAr
gdter d2 37 100% &9 wems: 7/8=100%-12.5%=87.5%

8. Fast-calculation anchors 3# farg € nimarg

Operation - a1 Equivalent route and reason - 3784 € HYyT gH3" Example

x5: +5 x10 then +2; x2 then +10, since 5=10/2. 86%x5=430; 145+5=29
x5 Bt TH JIST add MAT; +5 SEt IS dda ©H &' 23|

x9: x11 10n-n; 10n+n, where n is the given number. 46%x9=414; 46x11=506
&3t "ftmr n € 10n-n A 10n+n 31

x25: +25 x100 then +4; x4 then +100, since 25=100/4. 68x%x25=1700; 475+25=19
x25 el § g1 gda 98" fdAT; +25 B¢t 979 I d9d B &S 3|

x50; x125 x100 then +2; x1000 then +8. 34x50=1700; 48%x125=6000
H IS gdd W4T, I IS ddd s & 3|

x99:; x999 100n-n; 1000n-n, by distributivity. 73%99=7227; 24x999=23976
100n-n A" 1000n-n 33|

9. Units and useful exam words feargini »3 Aest @ a1 € Hae

Unit relation - feargini Example - a3

Z1=100 paise - UA ¥8.75=875 paise

1kg=1000 g 2.4 kg=2400g

1 litre=1000 mL 0.75 litre=750 mL

1km=1000 m; 1 m=100 cm 1.25 km=1250 m

T hour=60 minutes; 1T minute=60 seconds T hour 30 minutes=90 minutes=1.5 hours
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Unit relation - feargini Example - 8€ads
1foot=12 inches 4 feet 6 inches=54 inches
of - 1/’ Multiplication: 3/4 of 80=(3/4)x80.

3/4 of 80 B¢t (3/4)x80 A3 |
AexceedsBbyd:-A B3dgg A-B=d. Here d is the stated difference.

A-B=d; d fé3r 2gga 31

dlessthan N-N3dufe N-d, not d-N.
N-d f&8, d-N &t
remaining - gfgn Original minus used; check whether the next fraction refers to this remainder.

38 f&d 2af3n werg| »ard fraction I8 w1 J A 89 1, fis &8 U3

nearest / approximately - 53 / Sa3dT Estimate with enough precision to distinguish the options.
Options g4 d3& fiia Adt niemr S|

THREE SAFETY RULES - 33 U fouH

1. 0+a=0 for az0, but a+0 is undefined, including 0+0. 2. Cancel factors, not terms: (6x5)/(6x2)=5/2, but
(6+5)/(6+2)=11/8. 3. Keep exact fractions until the question asks for an approximation.

1. a0 d= 3t 0+a=0 J1 a+0 Yfgafi3 &dl; 0+0 €t &df1 2. I @3 factors A2, 7AF TV UL &1: (6x5)/(6x2)=5/2, Ug
(6+5)/(6+2)=11/8 J1 3. A< 3= BT U & Ufen I, fraction = A s 37|

BODMAS / VBODMAS and grouping
formrg e wdt @ w3 Brackets

1. Whatis it? feo st 32

A calculation can contain several instructions. BODMAS tells us which instruction to complete first. If you buy 3
notebooks at ¥20 each and one pen for 10, the bill is 3x20+10=%70: multiply the notebook price before adding the
pen.

foa farrg &9 et a4 d Aae &1 BODMAS EHe 3 Ufast faagzT aH ads 31 20 et 3 andint m3 210 v g ds 552 3 s
3x20+10=%70 J| Ufgst anitnit w7 greT, fag U 2 97 331

2. How to recognise it ne fas uzrate?

Look for “simplify”, “find the value”, or an expression with several signs, brackets or a bar over a group. A question
mark at the end simply asks for the final value. If the unknown is inside the expression, isolate it after simplifying
known blocks.

“Simplify”, “find the value” 7' o€t fsaTat 3 brackets €& forrg 241 fan ardy GUd bar & J Aae! 31 »idta &g ? 32 3T yar vs dea J|
? nieg Je 31 ufgst A J8 IIdY I ad GRS feds ad|
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3. Basic concept from zero fasas ag 3 m3

KEY IDEA - Y dI%

Treat every bracket as one packet. Open the innermost packet first. Then evaluate powers and roots, then
multiplication/division from left to right, and finally addition/subtraction from left to right. A fraction bar groups its
complete numerator and denominator.

Jd bracket & fd dde m3| A 3 »ied®' dde Ufas 98| fag w3t »13 roots, feg ¥ 3 A g1&7/28 mi3 »iflg ¥4 3 AR A3/wWe8 |
Fraction €t ®¥l& Yd numerator »3 denominator € grouping €t J1

Priority - @H What to do - &t ag&T 3 Small example - 8¢t 8Taas

1.V/B Vinculum or other grouping; work inside out. 60 + [3x(7-2)] =60+15=4
Bar # bracket »ieads aH Ufas a3 |

2. Powers / roots Evaluate grouped bases before their powers. (2+3)3=5%2=25

yfast base €1 grouping, feg w3 d2|

3. D and M together Equal rank: move left to right. 48+6%2=8%2=16
gt T £ Tarm ¥e 3 HA 93

4. A and S together Equal rank: move left to right. 14-6+3=8+3=11
gt w8 =g ¥a 3 "R I3

About O: some Indian books use O for “of”, while others use it for orders (powers and roots). “Of" means multiplication.
In a verbal fraction such as “3/4 of 40", read the complete quantity as (3/4)x40. If an examination explicitly states a
special convention, follow that convention. Avoid inventing priority from ambiguous writing such as a+b of c; identify
the intended grouping before calculating. All questions here use explicit grouping.

O ¥'9: g3 3'a3t fa3mgi f&g O T H3BY “of” I w3 g3 f€9 orders, @&t W3t mi3 roots| “Of” € H3BY I J1 “3/4 of 40" ydt Hi3d"
(3/4)x40 1 Exam f&g 3t ¥ fow 37 3= 37 89 H& |1 a+b of ¢ Edaft »iume fsu3 €9 MruSt Hadt &8 priority & 76, Ufast
grouping M3 &8 A’ f€9 grouping me &3t 31

Vinculum is a bar drawn over an expression. Here we write that group with brackets instead: 30-[9+4] means evaluate
9+4 first, so the answer is 17. Bracket shape does not decide priority: in (18-{7-2}), the braces are inside, so 7-2
comes first.

Vinculum fan farmg 8ug fidt bar 31 f6& 87 argu & bracket & fsue gf: 30-[9+4] &g ufgst 9+4=13, fag 30-13=171 Bracket €t 73S
FH &t 3n1 It (18-{7-2}) fE9 { } nieg 3, fen &t 7-2 ufasi d=ar|

Why not divide before multiplying everywhere? 24x6+3=(24x6)/3=144/3=48. It can also be regrouped as
24x(6/3)=48 because these are factors of one product. But 24+6x3=(24/6)x3=12; changing it to 24+(6x3) gives 4/3
and changes the question.

I3 g1 €3 § I 3 Ufos a8 &t ada? 24x6+3=144/3=48 31 f&rS 24x(6/3)=48 & ag Hae ' fagfa feg ffa product € factors Is1 U
24+6x3=(24/6)x3=12 31 24+(6x3)=4/3 sd&" H='S Jt ges féer J|

4. Standard method 73 =9 =93< =& 3dlar

1. Mark the innermost groups; copy every outside sign unchanged.
A3 3 nieds IIdy Ug'e; g3 fors fie © f32 fisd)
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2. Evaluate each inner group and replace the whole group by its value. Repeat until no grouped arithmetic remains.
wied®' fgrme Jga yd gy €t af BT HE UG #ied® brackets Hae 34 feg ad|

3. Calculate powers/roots. Then handle x and =+ left to right within each remaining block.
w3t n3 roots d | fagd I3 89 IIdY f&g ¥e 3 ¥R x M3 + 3|

4. Handle + and - left to right. Check that every original term has been used once.
nidlg ¥e 3 Hr + m3 - 33| 2 fa »AS AEs T gd ye €9 @9 a3 J1

5. One-minute shortcut f&a fifec @ agcde

SHORTCUT : H'gcd<T

Calculate independent blocks mentally, then combine. For 84+7x2 + 3x8, the blocks are 24 and 24, so the
answer is 48. Within a genuine product, cancel first: 18x35+7=18%x5=90. It works by the distributive/associative
laws and cancellation of factors. It does not allow cancelling across + or -, or moving a factor into a divisor

group.
UJ IGU H& €9 IS add 13| 84+7x2 + 3x8 f&g B IIdY 24 T, 7= 48| MAS product €9 Ufgst d2: 18x35+7=18x5=901 f&g
grouping »3 factors de 2 fsuH &% Hdt 31 + A - @ mirg-urg I A multiplier & denominator € argy &g U8 9183 J1

6. Solved examples 33 it 8eragst

Ex1 Easy — Simplify: 48 +6x2+7-3
AT — J8d3:48+6x%x2+7-3

A) 12 B) 20 C) 16 D) 24

Answer: B — 20

Quick method (%20-40 sec)

Read + and x left to right: 48+6x2=8%2=16.
The remaining net addition is 7-3=4; 16+4=20.
Full method

1. 48+6=8, so the expression becomes 8x2+7-3.
2.8x%2=16, giving 16+7-3.

3.16+7=23; 23-3=20.

3 3dlar (Barzar 20-40 "fde)

+ 3 x & de 3 HA dJ: 48+6x2=8x2=16
gt 7-3=4 F; 16+4=20]

yar sdtar

1. 48+6=8; g< 8x2+7-3 J1

2.8x2=16; g= 16+7-3 31

3. 16+7=23 m3 23-3=20|
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Easy — Simplify: 72 - [18 - (8 + 4)]
R — JB53: 72 - [18 - (8 + 4)]

54 60

Answer:D — 66

Quick method (%20-40 sec)

The inner sum is 12; the bracket is 18-12=6.
Subtract just that packet: 72-6=66.

Full method

1.8+4=12; replace (8+4) with 12.
2.72-[18-12]=72-[6].
3.72-6=66.

37 3dtar (Baraa1 20-40 Afd<)

nied 8+4=12; 3" bracket 18-12=61
72 123 fae feg 6 wes: 66|
yar sdtar

1. 8+4=12; 89 bracket Tt g 12 |
2.72-[18-12]=72-[6]1

3.72-6=661

Medium — Simplify: 180 + [3x (7 - 2)] + 4 x 6
TIfimeT — I8 a3: 180+ [3x (7-2)] +4 x 6

36 84

Answer: A — 36

Quick method (%20-40 sec)

The divisor packet is 3x5=15, so 180+15=12.
The other block is 4x6=24; total 12+24=36.
Full method

1.7-2=5; expression =180+[3x5]+4x6.

2. 3x5=15; expression =180+15+4x6.

3.180+15=12 and 4x6=24.

4.12+24=36.
37 3dtar (Bar3a1 20-40 Afd<)

€3 T YT IIdY 3x5=15J; 180+15=121
T IIgY 4x6=24; 12+24=36

yar sdtar

1.7-2=5; g 180+[3x5]+4x6 |
2.3x5=15; g 180+15+4x6|

3. 180+15=12 "3 4x6=24|
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l 4.12+24=36|

Medium — Simplify: (3/50f 50) +84 +7x2-9
TIfeT — IS a3: (3/50f50) +84+7x2 -9

33 39 45

Answer:C — 45

Quick method (»*20-40 sec)

3/5 of 50: divide 50 by 5 to get 10, then x3=30.
84+7x2=12x2=24; 30+24-9=30+15=45.

Full method

1. (3/5)x50=(3%x50)/5=150/5=30.
2.84+7=12;12%2=24.

3. Replace the two blocks: 30+24-9.
4.30+24=54; 54-9=45,

3w 3dlar (Bar3ar 20-40 Afde)

50 = 3/5: yfgst 50+5=10, fag 10x3=301
84+7x2=12x2=24; 30+24-9=30+15=45]
yar sdtar

1. (3/5)x50=150/5=301

2. 84+7=12; 12x2=241

3.7= 30+24-9 31

4.30+24=54; 54-9=45|

Medium — Simplify: 96 + {4 x [9 - (3 + 2)]} + 72 - 15
T — I8 d3: 96 + {4 x [9- (3+2)]} +7%-15

40 58 32

Answer: A — 40

Quick method (220-40 sec)

Build the divisor inside out: 3+2=5, 9-5=4, 4x4=16.
96+16=6; 7°-15=49-15=34; 6+34=40.

Full method

1.3+2=5,s0 [9-(3+2)]=9-5=4.

2. 4x[4]=16; the division is 96+16=6.

3. 7%=7x7=49.

4.6+49-15=55-15=40.

37 3dtar (Baraa1 20-40 Afd<)

Divisor nigd §&76; 3+2=5, 9-5=4, 4x4=161

96+16=6; 72-15=49-15=34; 6+34=40|

houseofaspirants.in « Free notes, MCQs & PYQs

Chapter 4 - Simplification

o1

46

Page19 [ 217



HOUSE OF ASPIRANTS « Quantitative Aptitude

yar sdtar

1. 3+2=5, fom B [9-(3+2)]=9-5=41
2. 4x4=16 M3 96+16=6

3. 72=7x7=49|

4. 6+49-15=55-15=40|

Hard — Simplify: 240 + {6 +[18 - (10 + 2)]} x 3 -5
ngT — J& 3: 240 + {6 + [18 - (10 + 2)]} x 3 -5

15 25 65

Quick method (»*20-40 sec)

10+2=12; 18-12=6; the divisor is 6+6=12.
240+12x3=20x3=60; subtract 5 to get 55.
Full method

1. (10+2)=12; [18-12]=6.

2. {6+[61}=12; expression becomes 240+12x3-5.
3. Work left to right: 240+12=20, then 20x3=60.
4.60-5=55.

39 3dlar (Barzar 20-40 Afd<e)

10+2=12; 18-12=6; YJ" divisor 6+6=121
240+12x3=20x3=60; 5 W™ & 55|

yar sdtar

1. (10+2)=12; [18-12]=61

2. {6+[6]}=12; T 240+12x3-5I

3. 98 3 "R 240+12=20, feg 20x3=60|
4. 60-5=55]

Hard — Simplify: {[144 + (9 - 3)] + (3/40f 32)} +6 +5%x 3
My — I8 ad: {[144 + (9-3)] +(3/40f 32)} + 6 +5x% 3

19 23 39

Answer: B — 23

Quick method (%20-40 sec)

The two terms in braces are 144+6=24 and (3/4)x32=24.
Their sum is 48; 48+6=8. Add 15 to get 23.

Full method

1.9-3=6;144+6=24.
2.(3/4)x32=(3%x32)/4=96/4=24.
3. The brace becomes 24+24=48.
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4. 48+6=8; 5x3=15.
5.8+15=23.
39 3dlar (Bar3a1 20-40 Afd<)

Braces © € UT 144+6=24 M3 (3/4)x32=24 Ta|
13 48; 48+6=81fag 15 A3: 231

yar 3dtar

1.9-3=6; 144+6=241

2.(3/4)x32=96/4=24|

3. Braces © 13 24+24=48|

4.48+6=8; 5x3=15]

5. 8+15=23]

SSC CGL pattern — Simplify: 320 + [8 x {9-(6-2)}] +6x7-18 + 3

SSC CGL pattern —J&a3:320+ [8 x{9-(6-2)}] +6x7 - 18 +3

38 50 44

Answer:C — 44

Quick method (220-40 sec)

6-2=4; 9-4=5; 8x5=40, so the division block is 8.
The other blocks give 42 and 6: 8+42-6=44.

Full method

1. (6-2)=4; {9-4}=5.
2.[8x5]=40; 320+40=8.
3.6%x7=42; 18+3=6.
4.8+42-6=50-6=44.

3w 3dtar (Sar3ar 20-40 wfde)

6-2=4; 9-4=5; 8x5=40, fer Bt €3 T Iy 8 I
gt IGY 42 ™3 6 TG: 8+42-6=44 1

yar sdtar

1. (6-2)=4; {9-4}=51

2. [8x5]=40; 320+40=8|

3. 6x7=42; 18+3=6

4. 8+42-6=50-6=44|

7. Common mistakes fefeniagint dnit vy ara St

COMMON MISTAKES - nry Irs3nft

1. Treating D as always before M: 36+6x%3 is 6x3=18, not 36+18=2.
2. Treating A as always before S: 20-8+5 is 12+5=17, not 20-13=7.

3. Ignoring a divisor bracket: 100+(2x5)=100+10=10; it is not 100+2x5=250.
4. Solving by bracket shape: in (14-{8-5}), {8-5} is the inner group; result 14-3=11.
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1. D § M 3 99 29 Ufasi & a3: 36+6x3=6x3=18 J, 2 &1

2. A3 S 3 g9 g ufasi & ad: 20-8+5=12+5=17 J, 7 &

3. Divisor & bracket & g8: 100+(2x5)=10 J; 100+2x5=250 243" forrg 3|
4. 7S &dt, mieast grouping 28: (14-{8-5})=14-3=111

8. Exam tip Exam fég av €t afs

EXAM TIP - ydifunr gsmo

Order of operations is a core skill in direct simplification and missing-value questions across SSC, Railways,
banking and state numerical tests; the number of questions varies by paper and shift. Aim for 20-30 seconds on
short expressions and 35-50 seconds on nested ones after practice. Read the whole divisor first. Estimate each
block: in Ex 8 the positive blocks total 50 and the final subtraction is 6, so options above 50 or far below 40 can
be rejected. When close options remain, calculate exactly.

feg fown SSC, Railways, banking »3 state numerical tests  fifd simplification 3 missing-value Aes' f&g a4 mGer J|
et fare3t paper m3 shift &% ge8<t 31 Mfsm™ 3 gmie 22 farmg Set 20-30 3 nested faA™g B¢t 35-50 Afde T foaa Ja|
Divisor € yYdT 9idy U3 Ex 8 f€9 positive Irdut & #3 50 3 w8 6 J, for &€t 50 3 €9 A 40 3 9g3 Ui option 23 HAE J1 538
options &€t exact foAg ad|

Signs, brackets and absolute value
gs-fae @ foms, Brackets 3 Absolute value

1. Whatis it? feg t 32

Positive and negative numbers describe opposite directions. If you have ¥80 and owe %110, your net balance is
80-110=-%30. Brackets tell us which amount belongs together, while absolute value tells the size without direction.

Positive M3 negative 8%c UH ©HT J&| 3073 3% T80 I& M3 B 110 I 3 net balance 80-110=-%30 J1 Bracket €Ae" J faadt W3ar
fedat d1 Absolute value fHag H3d™ & mard €T J, U™ &t

2. How to recognise it res fa2 uaeia?

Look for a minus before a bracket, negative factors such as (-6), bars such as |—9|, or powers such as -4% and (-4)2.
Several minus signs are a signal to write one clean sign at a time.

Bracket 3 ufgst minus, (-6) €33t negative factors, |-9| Edaftmt bars At —42 M3 (-4)2 g3aft W3t 25| et minus fors d< 3t fia-
f&a sign Ag daa &4 |

3. Basic concept from zero fasas gg 3 m3

KEY IDEA - ¥y dI%

A minus sign can mark a negative number or tell us to subtract. In 9-(-4), the first minus means subtract; the
second belongs to the number -4. Subtracting -4 means adding its opposite +4, so 9-(-4)=13.

Minus far Hfim & negative sign € d AdeT I »3 weBe € fors € 9-(-4) f£9 ufa® minus wer@s &€t J3; g™ -4 €7 sign J1
-4 ueT8< BEt GHT €8¢ +4 nge J; Ae™ 13 3|
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Situation - I 53 Rule and reason - fsen »i3 ags Example
Same-sign addition Add magnitudes and keep the sign; both movements go in the same (-8)+(-5)=-13
direction.

H3de 13 o 8t sign J4; €< €3 ym Eif g

Opposite-sign addition Subtract smaller magnitude from larger; keep the larger magnitude's (-17)+9=-8
sign.

231 H3a féd &t we'g; 31 &% sign 38|

Subtraction a-b=a+(-b): add the opposite of b. 6-(-7)=6+7=13
a-b B¢t b T €< 73|

Multiplication / division Same signs give +; different signs give -, for nonzero operands in (-6)x(-4)=24;
these sign comparisons. 24+(-6)=-4
&3 signs & + M3 243 signs &S - fiser 31 ] sign € 3fs nonzero
Aftret &t I

Minus before bracket Multiply every term by -1, not only the first term. -(a-b+c)=-a+b-c

I UE S -1 &8 g 33, fidg ufas § adi|

Absolute value |a| is a if a=0; otherwise -a. Distance is never negative. |-12]|=12; |5-9|=|-4|=4

a=0 &8¢l |a|=a; &d1 37 |a|=-al Edt negative &df get|

Powers with a negative An even number of negative factors gives +; an odd number gives -.  (-3)%=9; (-3)3=-27
base Negative factors €1 farest even d= 37 +, odd d= 37 - |

Why does negative x negative give positive? Use 0=(-3)x0=(-3)x[2+(-2)]=(-6)+(-3)x(-2). To make the total zero,
the missing product must be +6. This follows from multiplication distributing over addition.

Negative x negative positive fa8 der I? 0=(-3)x0=(-3)x[2+(-2)]=(-6)+(-3)x(-2) | IS 0 g=B< B¢t gr" I +6 I Bt J1 feg
distributive rule 3 fiyser 3

A power acts on its written base. In =42, the base of the square is 4, so —4%=-(4x4)=-16. In (-4)?, the base is the
whole negative number, so (-4)?=(-4)x(-4)=16. Do not insert a bracket that the question did not give.

w3 figg 183 base €3 &aret J1 -42 €9 square T base 4 3, f&r Bet -4%=—(4x4)=-161 (-4)* €9 Ya" -4 base J, fer St (-4)x(-4)=161
St It 57 bracket & UG

Absolute value is not permission to erase every minus inside a bar: |5-13|=|-8|=8, whereas |5|+|-13|=18. Also |a+b|
need not equal |a|+|b|. Evaluate the complete inside expression first.

Absolute value T 4338 neds® Ad minus fHe@a &t J: |5-13|=|-8|=8, Y3 |5|+|-13|=18 31 |a+b| = |a|+|b| & g3arga &t
der1 Ufast bars »ied yar farmg &3

4. Standard method 73 =9 =93< =& 3dlar

1. Separate subtraction signs from signs attached to numbers; keep negative operands in brackets.
WeT8E T8 sign w3 Hith™ &7 Hdl sign & 24 AM3; negative By brackets f&g 381

2. Evaluate innermost groups and powers with their actual bases.

houseofaspirants.in « Free notes, MCQs & PYQs Page 23 [ 217



HOUSE OF ASPIRANTS « Quantitative Aptitude Chapter 4 - Simplification

nEds brackets M3 MAS base T8 W3t Yfgst I8 a3
3. Inside each absolute-value pair, finish the arithmetic; replace its result by its nonnegative magnitude.

Jd absolute-value #3t nieg yar formg a3; feg Bret dia-fae=Ha H3T 821

4. Perform multiplication/division with the sign rule. Then add/subtract signed terms; use either left-to-right
arithmetic or a correctly signed positive/negative grouping.

/23 f€9 sign rule Bar8| fag signed e A3/weg; ¥8 3 HA A AT sighs & positive/negative Irdy e8|
5. One-minute shortcut f&= fife =5 gacde

SHORTCUT - ATJ2dC

For a product of nonzero factors, count negative factors: even count gives +, odd count gives -. Calculate the
magnitude separately. In a signed sum, group positive terms and negative terms only after rewriting every
subtraction as a signed term: -18+27-6=27-(18+6)=3. This works by commutativity/associativity of addition. Do
not count minus signs across an entire expression containing sums, and do not split absolute-value bars over
addition.

Nonzero factors ® product f€g negative factors fare: even d< 37 +, odd I 3' - | H33" € g 29 aJ | 13 €8 Ufgs gTg W€ §
signed ye g8, fad positive "3 negative f&d& a3: -18+27-6=27-(18+6)=31 f&g A3 € grouping &8 Adl 31 Y3 H3-weg feg
minus fare a sign & & »3 absolute bars § A3 €3 84 &1 ad|

6. Solved examples 33 it 8eragst

Ex9 Easy — Simplify: -18 + 27 - 6
HYT — JB d3: -18 +27 - 6

A) 9 B) -3 C) 3 D) 15

Quick method (220-40 sec)

Positive total is 27; negative magnitudes total 18+6=24.
27-24=3, so the final sign is positive.

Full method

1. -18+27=27-18=9.
2.9-6=3.
37 3dtar (Bar3a1 20-40 Afd<)

Positive &% 27 J; negative H3de’ € 13 18+6=24|
27-24=3; »pdias" sign positive 31
yar 3dtar

1. -18+27=27-18=91

2.9-6=3|
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Easy — Simplify: 35 - (12 -9 + 8)
AT — I8 d3:35-(12-9 + 8)

24 6 38 40

Answer: A — 24

Quick method (%20-40 sec)

Inside the bracket, pair 12+8-9=20-9=11.
35-1=24.

Full method

1.12-9=3.

2.3+8=11.

3. 35-11=24.

31 3dlar (Ba13a1 20-40 Afd<)

nied 12+8-9=20-9=111
35-11=241

yar sdtar

1.12-9=3I

2.3+8=111
3.35-11=24

Medium — Simplify: -6 x (-7) + 48 + (-8) - (-5)
TIfimreT — I a9: -6 x (-7) + 48 + (-8) - (-5)

31 43 -41 41

Answer: D — 41

Quick method (220-40 sec)

The product is positive 42; the division is negative 6; subtracting -5 adds 5.
Combine 42-6+5=42-1=41.

Full method

1. (-6)x(-7)=+(6x7)=42.

2.48+(-8)=-(48+8)=-6.

3. =(=5)=+5, so the expression becomes 42-6+5.

4.42-6=36; 36+5=41.
37 3dtar (Bar3a1 20-40 Afd<)

31 positive 42 I; €3 negative 6 J; -5 WIEE &S +5 =TT J|
42-6+5=42-1=41]
yar sdtar

1. (-6)x(-7)=+(6x7)=421

2.48+(-8)=-(48+8)=-6I

3. —(-5)=+5; = 42-6+5I
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l 4. 42-6=36; 36+5=411

Medium — Simplify: |-24 + 9| - |7 - 19| + |-3]|
It — IS ad: |-24+9| - |7-19]| + |-3]

0 30

Quick method (*20-40 sec)

The three distances are 15, 12 and 3.

15-12+3=3+3=6; keep the minus outside the second bar.

Full method

1. -24+9=-15, so |-24+9|=|-15|=15.
2.7-19=-12, so |7-19|=|-12|=12.

3. |-3|=3; expression =15-12+3.
4.15-12=3; 3+3=6.

3w 3dlar (Sarsar 20-40 Afde)

35 absolute values 15, 12 73 3 &I
15-12+3=3+3=6; gHl bar 3 g7ga&" minus 34|
yar sdtar

1. -24+9=-15, fem &t |-15|=15I
2.7-19=-12, feA &t |-12]=121

3. |-3]=3; g= 15-12+31

4. 15-12=3; 3+3=61

Medium — Simplify: -52 + (-5)2 - (-3)3
TafmisT — I8 a3: -52 + (-5)2 - (-3)3

27 =27

Answer: A — 27

Quick method (220-40 sec)
-52=-25 and (-5)*=+25 cancel.
(-3)*=-27; subtracting it gives +27.
Full method

1. -52=-(5x5)=-25.

2. (=5)?=(-5)x(-5)=25.

3. (-3)3=(-3)x(-3)x(-3)=9x%(-3)=-27.
4. -25+25-(-27)=0+27=27.

31 3dlar (Bar3a1 20-40 Afd<)

-52=-25 3 (-5)%=+25 mmyn f&g dc arg|
(-3)3=-27; feg we€s &5 +27 fuzer 31
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yar sdtar

1. -5%=-(5x5)=-25|

2. (-5)%=(-5)=(-5)=251

3. (-3)%=9x%(-3)=-271

4. -25+25-(-27)=0+27=271

Hard — Simplify: 80 - {25 - [12 - (7 - 15)]}
My — JBad: 80 - {25 - [12 - (7 - 15)]}

59 o1

Quick method (»*20-40 sec)

7-15=-8, so the square bracket is 12+8=20.
The brace is 25-20=5; 80-5=75.

Full method

1.7-15=-8.
2.12-(-8)=12+8=20.
3.25-[20]=5.
4.80-{5}=75.

39 3dlar (Barzar 20-40 Afd<e)

7-15=-8, f&H Bt square bracket 12+8=201
Braces f€9 25-20=5; 80-5=75|
yar sdtar

1.7-15=-8I

2.12-(-8)=12+8=201

3. 25-[20]=51

4. 80-{5}=751

Hard — Simplify: |-8| x (-3) - [-42 + 7 - (-5)]
Wy — IS J3: |-8| x (-3) - [-42 + 7 - (-5)]
-25 -23
Quick method (220-40 sec)
The first block is 8x(-3)=-24.
The bracket is =6+5=-1; -24-(-1)=-23.
Full method

1. |-8|=8; 8x(-3)=-24.
2.-42+7=-6.
3.[-6-(-5)]=-6+5=-1.
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4. -24-[-11=-24+1=-23.
39 3dlar (Bar3a1 20-40 Afd<)

yfgsT gy 8x(-3)=-24 31

Bracket fég -6+5=-1; -24-(-1)=-231
ya sdtar

1. |-8]=8; 8x(-3)=-241

2. -42+7=-61

3. [-6-(-5)]=-6+5=-1]

4. -24-[-1]=-24+1=-23|

RRB NTPC pattern — Simplify: |18 - 5 x 6| + {-42 - (-4)2} + (-8) - |-7 + 10|
RRB NTPC pattern — d& a3 [18 = 5 x 6| + {-42 - (-4)2} + (-8) - |-7 + 10|

9 13 17 -7

Answer:B —13

Quick method (220-40 sec)

The absolute values are |18-30|=12 and |3|=3.

The brace is -16-16=-32; dividing by -8 gives +4. Total 12+4-3=13.
Full method

1. Inside the first bars: 5x6=30, then 18-30=-12; |-12|=12.
2. -4%=-16; (-4)?=16; brace =-16-16=-32.
3.(-32)+(-8)=4.

4. Inside the final bars: -7+10=3; |3|=3.
5.12+4-3=16-3=13.

3w 3dlar (Sarzar 20-40 wfde)

Absolute values |18-30|=12 ™3 |3|=3 I&I

Braces f&g -16-16=-32; -8 &% €3< '3 +4| a8 12+4-3=13|
yar sdtar

1. ufgd bars f&9 5x6=30, feg 18-30=-12; |-12|=12I

2. -4%=-16; (-4)?=16; braces T H& -16-16=-321
3.(-32)+(-8)=41

4. mrydt bars fég -7+10=3; | 3| =3I

5.12+4-3=16-3=131

7. Common mistakes fefeniaeint i niny ars St

COMMON MISTAKES - nTH aIs3inf

1. Changing only one sign: -(7-2+5)=-7+2-5=-10; every inside term changes sign.

2. Using the multiplication rule for addition: (-4)+(-3)=-7, but (-4)x(-3)=12.

3. Treating -a® and (-a)? as equal: for a=6, they are -36 and +36.

4. Removing an outside minus with absolute bars: -|-9|=-9, because only the inside result becomes
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nonnegative.

5. Splitting bars over a sum: |-8+3|=5, while |-8|+|3|=11.

1. fiaag ufas sign & gE8: —(7-2+5)=-7+2-5=-10; MEds IJ YT T sigh g8 J|

2. I @8 sign rule A3 &8 & Bar6: (-4)+(-3)=-7, U3 (-4)x(-3)=121

3. —a2 M3 (-a)? ¥ &di: a=6 5t -36 M3 +36 T&|

4. Bars &3 g'Jd8&' minus &dl geer: - |-9|=-9| fidg bars »fed® &3 nonnegative Jer 3|
5. A3 @3 bars @ & ad: |-8+3|=5,ug |-8|+|3|=11I

8. Exam tip Exam fég av €t afs

EXAM TIP - ydifunr gsmo

Sign handling occurs inside many simplification and algebra questions; a separate modulus question is more
syllabus-dependent. Do not assume a fixed question count. Aim for 20—-35 seconds on short signed sums and
35-50 seconds when powers, bars and brackets mix. Determine the sign of each completed product/quotient
before calculating its size. In Ex 15 the first block is =24 and only 1is added back, so positive options can be
discarded immediately.

Signs & farmg gt simplification 3 algebra Ae® nied MGe J| 843" modulus AE™S syllabus H39a gese J; Ud! farest &7

H&1 22 signed A3 Bet 20-35 3 W3, bars, brackets & d< 37 35-50 Afde © fore 381 ufgst g yd product/quotient €
sign 3 &3, fag W3a" &1 Ex 15 f&9 ufawsr argy -24 3 mi3 fige 1 @ur A3< J; positive options 393 &3 Fa< J|

Ordinary and mixed fractions

™™ Fractions M3 Mixed numbers

1. Whatis it? feg t 32

A fraction tells how many equal parts we have. If a farmer uses 3/8 of a field for wheat and 1/4 for vegetables, we must
express both areas in the same-sized parts before adding them. Mixed numbers include a whole part and a fractional
part, such as 2 + 1/3 kg.

Fraction A<t d fa garag fdfimi féd d& fdR 73 38 g5 | fams 93 € 3/8 fdwr aea mi3 1/4 fJwr Aein et €93 31 i3s 3 ufost &2 B
g € fIfimi f€g {8y d=all Mixed number 1&g yar fdar & ger g, fA€ 2 + 1/3 kgl

The denominator names the size of one part; the numerator counts those parts. In 3/8, each part is 1/8 and there are
three of them. A bigger denominator alone does not mean a bigger fraction.

Denominator f& fdA/ & mrarg €AeT I M3 numerator €9 fdR fareer 31 3/8 fég aa fdmr 1/8 I m3 mifad B35 fdR T&| fige €37
denominator 24 & fraction €31 &df H& Ha |

2. How to recognise it res fa2 ug=ia?

Look for several a/b forms, mixed numbers, “of", or a request for the greatest/smallest fraction. Direct arithmetic
questions may combine +, —, x and +. First identify the operation; addition and multiplication require different methods.
et a/b =8 Hitmiet, mixed numbers, “of” 7 73 3 €31/&<! fraction Y&t d2 37 & type J1 i farma €9 +, -, x M3 + 1S I Hae I&|
Yfgst a4 Ug'e; 13 M3 I € 3d1d 4 I&|
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3. Basic concept from zero fasas ag 3 m3

KEY IDEA - Y dI%

Chapter 4 - Simplification

Add or subtract only equal-sized parts. To add 1/2 and 1/3, split a whole into 6 equal parts: 1/2=3/6 and 1/3=2/6,

so the total is 5/6. Multiplication asks for a part of a part, so numerators multiply and denominators multiply.
Division asks how many divisor-sized portions fit, which leads to multiplication by the reciprocal.

A3 A werg fEg fJR fQ niarg @ 92 9die 951 1/2 m3 1/3 35 Bt yd @ 6 fdR a3: 1/2=3/6 73 1/3=2/6; I8 5/61 gr=' &g fex fdn
T J9 fdmr 8¢ T7, for et BUas vid nimur &9 mi3 &8 mmur fEg I JIe I&1 €3 Usel d fa divisor fis 8 fIn gt 75, fon ¢t
reciprocal &% gI&' dde It

Operation - a1

Formula and meaning - 948" 13 U359

Why [ smallillustration - a9

Equivalent
fraction

Same
denominator

Different
denominators

Multiplication

Division

Mixed number

a/b=(ka)/(kb), with b0 and kz0. a is the
numerator; b the denominator; k is a common
scaling factor.

a numerator, b denominator ™3 k €d7 & gr&
ads €% f€a nonzero factor J1

a/b £ c/b=(azxc)/b, bz0. The letters a,c count
equally sized parts.

a,c f8a nrarg 2 fdfimt € farest w3 b Bast er

denominator J1

a/b = c/d=(adzbc)/(bd), b,d=0. Or use
L=LCM(b,d) and numerator a(L/b)xc(L/d).
b,d denominators g& ™3 L 8J&t € LCM 31
yfgst €< fractions & f&& denominator &g
feng|

(a/b)x(c/d)=ac/(bd), b,d=0.
€4g a,c T IS M3 IS b,d T I AT |

(a/b)+(c/d)=(a/b)x(d/c), with b,c,d#0. Only the
divisor c/d is inverted.

2€3< 2%t ¢/d fraction €< & d/c =61 Ufast
fraction & 8821 b,c,d 3t €t 0 &dt I HaeT|

m r/s=m+r/s=(ms+r)/s for m=0, O=r<s. mis the
whole part; r/s the fractional part.

m ya" fdAr »13 r/s fraction J; s positive J1
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Divide each old part into k equal smaller parts when k
is a positive integer: 2/3=8/12 using k=4. Algebraically
the nonzero k cancels.

Positive integer k 3¢t ag yae fdA € k & R a3: k=4
&% 2/3=8/121 faurg &9 f nonzero k e J|

Three fifths plus one fifth makes four fifths:
3/5+1/5=4/5.
3& Uae m3 f¥a Uaet fis a 99 UAe: 3/5+1/5=4/51

Scale to common-sized parts. For 1/6+1/4, L=12, so
(2+3)/12=5/12.

& g @ fdR g=61 1/6+1/4 feg L=12;
(2+3)/12=5/121

A half of a third is one of six equal parts:
(1/2)x(1/3)=1/6.

fex f3gret e ofar, yad wraet fdm J: (1/2)x(1/3)=1/61

Multiplying the divisor by its reciprocal gives 1.
Example: (3/4)+(1/4)=3 portions.

Divisor M3 €A% reciprocal ¥ 3 1 31 (3/4)+(1/4)=3
fam1

Each whole has s parts: 2 2/5=(2x5+2)/5=12/5. A
negative mixed number -(2 2/5)=-12/5.

Jd yd €9 s fdn g&: 2 2/5=(10+2)/5=12/51 Negative
mixed number (2 2/5)=-12/5 31
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Operation - a1 Formula and meaning - 48" »3 359 Why [ smallillustration - a"gs
Fraction of a (a/b) of N=aN/b, where N is the total quantity and b=0. Taking a of b equal shares gives aN/b: 3/7
quantity N yat H3a 31 Ufast b &8 €3, fad a &% gre7 g Hae J1 of 56=3x8=24.
N © b gagg fdfimit fed a B=: 56 T
3/7=3x8=241
Comparison For b,d>0: a/b > c/d exactly when ad>bc. Positive 7/9 versus 5/6: 7x6=42 and 5x9=45, so
multiplication by bd preserves the inequality. 5/6 is larger.
b,d positive I 3 cross-products ad M3 bc € 3BaTadI €8 7/9 M3 5/6 €9 7x6=42, 5x9=45; fer et 5/6
U™H positive bd 3 31T ada dda inequality adt gesel| 31 31
Near one a/b=1-(b-a)/b for b#0. b-a counts the missing parts. 1/12=1-1/12 and 7/8=1-1/8. Since 1/12<1/8,
b-a Yo" g Bt uie B fA o5 | TN2 s larger.

11/12%@’;@%8@?1/12@3 7/8 f&g
1/811/12 gcrwrer 3, fer ¢t 11/12 231 31

For comparison with a negative denominator, move the sign first: 3/(-5)=-3/5. If two fractions have the same positive
numerator, the smaller positive denominator gives the larger fraction: 3/7 > 3/10. If denominators are equal and
positive, compare numerators.

35&T fég denominator negative d2 3t sign Ufast 8ug fsmm&: 3/(-5)=-3/51 Numerator f&€a positive d= 3 & positive denominator
TH! fraction €31 J: 3/7 > 3/101 Denominators f¥a positive < 3t numerators &t 38 3|

To reduce 42/60, divide both numbers by their HCF 6: 42+6=7 and 60+6=10, giving 7/10. To convert 17/5 to a mixed
number, divide 17 by 5: quotient 3 and remainder 2, so 17/5=3 2/5. The quotient is the whole part; keep the old
denominator under the remainder.

42/60 2t 335 Bt 2at § HCF 6 &8 €3: 42+6=7 M3 60+6=10, fer &€t 7/101 17/5 & mixed 58 &t 17+5 &d: quotient 3 »i3
remainder 2; fer &€t 3 2/51 Quotient yaT fdA™ J; remainder 3&T Yyar=' denominator It 3dar|

Keep a negative mixed number grouped: —(2+1/3)=-7/3. This is different from -2+1/3=-5/3. If the notation could be
misread, rewrite the whole-plus-fraction form before calculating.

Negative mixed number & fedar 3a: —(2+1/3)=-7/31 f&g -2+1/3=-5/3 3 43" J| fo3 &8 IS Y= 37 Ufgs yar fmm »13 fraction
brackets fég 7rg f&a|

4. Standard method g3 =9 =93< =& 3dtar

1. Copy the grouping and signs. Convert mixed numbers to improper fractions before a multiplication/division chain.

Grouping M3 signs Adt f8d 1 gre7/E3 3 ufast mixed numbers & improper fractions 78|

2. Finish the innermost bracket. For + or -, find the LCM of the denominators and change each numerator
accordingly.
73 3 nied® bracket I ad| + A - S denominators € LCM &g M3 I3 humerator 3id g€3 |

3. For x, cancel common numerator/denominator factors and multiply what remains. For +, invert only the divisor,
then cancel. Respect equal-priority operations from left to right.

x f&g BUg-Ja' A3 factors de & I dd| + feg g divisor 88¢, fag &2 | f£d Tan & a1 ¥e 3 An &d|

4. Combine the completed blocks with the required addition/subtraction. Reduce by the HCF. Convert to a mixed
number only if useful for matching the options.
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Yd Je Iidy A3/w81 HCF &8 fraction ¢t &31 Option &% HEEE Bet 83 = 3T mixed number g8
5. Check size: a proper positive fraction of N must be smaller than N; dividing by a positive fraction below 1
increases a positive quantity.

W& T »igTar 779: positive proper fraction of N, N 3 &t d=afti 1 3 &2t positive fraction &8 positive H33" €3< '3 H& gaeT J1
5. One-minute shortcut f&a fife @& agcde

SHORTCUT - ATJ2dC

Choose the operation first. For sums, choose the LCM instead of multiplying every denominator. For products,

cross-cancel before multiplying. For mixed-number addition/subtraction, separating whole and fractional parts

can save work: 4 1/6-2 5/6=2-4/6=11/3. For multiplication/division, improper fractions are usually safer. These
methods work because equivalent fractions preserve value and cancellation removes common nonzero factors.
Never cross-cancel terms separated by + or -.

yfast I usre| 13 f€9 79 denominators 3ic" ad& € & LCM B2 1 3i f€9 ufast cross-cancel ad1 Mixed numbers © #3/
werg feg yar m3 fraction fdAT 84 &g A& 3t 4 1/6-2 5/6=2-4/6=1 1/31 qI"/E3 &9 improper fractions famrer Fdini I |
Equivalent fractions T ¥& &dl g88e M3 common nonzero factors dt dee I&| + A — 8 »3d-Utg cross-cancel & a3l

A useful borrowing check: 4 1/6=3 7/6 because one whole is 6/6. Then 3 7/6-2 5/6=12/6=11/3. The shortcut and the
ordinary borrowing method agree.

Borrowing €t A19: 4 1/6=3 7/6 fagfa féa yar 6/6 J1 feg 3 7/6-2 5/6=1 2/6=1 1/31 A M3 "™ borrowing 2d' && f¥a A=mg J|
6. Solved examples 33 it 8eragst

Ex 17 Easy — Simplify: 3/8 + 1/4.
AT — IS d3: 3/8 + 1/41

A) 5/8 B) 1/3 C) 1/2 D) 7/8

Answer: A — 5/8

Quick method (220-40 sec)

Think in eighths: 1/4=2/8.

3 eighths + 2 eighths =5 eighths, or 5/8.
Full method

1. Denominators are 8 and 4; LCM(8,4)=8.

2. 3/8 already has denominator 8. Convert 1/4=(1x2)/(4%x2)=2/8.
3.3/8+2/8=(3+2)/8=5/8.

4.5 and 8 have no common factor except 1, so 5/8 is reduced.

37 3dter (Sarzar 20-40 Afde)

nise f3fmit fdg #9: 1/4=2/81

3 M&R + 2 niae =5 M&L, Tal 5/8|

yar sdtar

1.8mM3 4% LCM 831

2. 3/8 ufgst dt sta 31 1/4=(1x2)/(4x2)=2/81
3.3/8+2/8=(3+2)/8=5/8I
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l 4,573 8 & HCF 13, fom =t 7reg 5/8 Tt 31

Easy — Simplify: 5/6 - 1/4.
T — 38 33 5/6 - 1/41

1/2 2/5 712 2/3

Answer: C —7[12

Quick method (*20-40 sec)

Use twelfths: 5/6=10/12 and 1/4=3/12.
10-3=7, so the answer is 7/12.

Full method

1.6=2x3 and 4=22, so their LCM is 22x3=12.
2.5/6=(5%2)/(6x2)=10/12.
3.1/4=(1x3)/(4x3)=3/12.

4.10/12-3/12=(10-3)/12=7/12.
39 3dlar (Barzar 20-40 Afd<e)

gge fdA 918: 5/6=10/12 »3 1/4=3/12I
10-3=7, forn B¢t Aerg 7/121

yar sdtar

1. 6=2x3 ™3 4=2%; LCM=22x3=12]

2. 5/6=(5%2)/(6x2)=10/121

3. 1/4=(1x3)/(4x3)=3/12I
4.10/12-3/12=(10-3)/12=7/121

Medium — Simplify: (7/12) x (18/35).
TafimreT — IB a3: (7/12) x (18/35)1

3/5 1/2 7/10 3/10

Answer: D — 3/10

Quick method (*20-40 sec)

Cancel 7 against 35 to leave 1/5; cancel 18 against 12 to leave 3/2.
The remaining product is (1x3)/(2x5)=3/10.

Full method

1. Multiply the numerators: 7x18=126.

2. Multiply the denominators: 12x35=420.

3. The fraction is 126/420. Factor 126=2x3%x7 and 420=2%x3x5x7.
4. HCF=2x3x7=42. Divide: 126+42=3 and 420+42=10.

5. Therefore 126/420=3/10.

39 3dlar (Ba13ar1 20-40 Afde)

7M3358ca 1 M3 53d1 18 M3 12dc a3 M3 2 3|

gt (1x3)/(2x5)=3/101
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yar sdtar

1. 8ug 7x18=1261

2. & 12x35=4201

3. Fraction 126/420 31 126=2x32x7 M3 420=22x3x5x7|
4. HCF=42; 126+42=3 m3 420+42=10I

5. fem B¢t 126/420=3/101

Medium — Simplify: (9/14) + (27/28) + 1/3.
T — IF a3: (9/14) + (27/28) + 1/31

2/3 1 3/2 4/3

Quick method (%20-40 sec)

Invert only 27/28: (9/14)x(28/27). Cancel 28/14->2 and 9/27->1/3.
The division gives 2/3; add 1/3 to get 1.

Full method

1. Division has priority over addition. (9/14)+(27/28)=(9/14)x(28/27).
2. The product is (9%28)/(14x27)=252/378.
3. Divide numerator and denominator by 126: 252/378=2/3.

4.2/3+1/3=3/3=1.
31 3dlar (Bar3a1 20-40 Afd<)

frgg 27/28 852: (9/14)x(28/27)128/14 3273 9/27 3 1/31
3o Aeg2/3; 8afeg 1/3A3a 11
yar sdtar

1. 73 3 ufgst €3: (9/14)+(27/28)=(9/14)x(28/27)1

2. I (9x28)/(14x27)=252/378

3.907$ 126 &% €3: 252/378=2/31

4.2/3+1/3=3/3=11

Medium — Simplify: [(2 + 1/4) - (1+ 2/3)]1 + (7/12).
Tafimer — I& a3: [(2 + 1/4) - (1 +2/3)] = (7/12)1

7112 1 12/7 5/6

Quick method (220-40 sec)

Subtract whole and fractional parts: 1+1/4-2/3=1+3/12-8/12=7/12.
A nonzero number divided by itself is 1.

Full method

1.2+1/4=(2x4+1)/4=9/4.
2.1+2/3=(1x3+2)/3=5/3.
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3.LCM(4,3)=12; 9/4-5/3=27/12-20/12=7/12.
4.(7/12)+=(7/12)=(7/12)x(12/7)=84/84=1.
39 3dlar (Bar3a1 20-40 Afd<)

yd fdR weg: 1+1/4-2/3=1+3/12-8/12=7/121
8% nonzero AT 3% €3 '3 A9 11

yar sdtar

1. 2+1/4=(2x4+1)[/4=9/4]

2. 1+2/3=(1x3+2)/3=5/31

3.LCM 12; 9/4-5/3=27/12-20/12=7/121
4.(7/12)+(7/12)=(7/12)x(12/7)=84/84=11

Ex 22Hard — Simplify: [5/6 - (3/4 - 1/3)] + (5/8).
niyT — IS &a: [5/6 - (3/4 - 1/3)] = (5/8)1

A) 1/3 B) 5/12 C) 3/2 D) 2/3

Answer:D — 2/3

Quick method (220-40 sec)

Inside the square bracket, use twelfths: (10-9+4)/12=5/12.
Multiply by 8/5: (5/12)x(8/5)=8/12=2/3.

Full method

1. Innermost bracket: 3/4-1/3=9/12-4/12=5/12.
2. 5/6=10/12; square bracket =10/12-5/12=5/12.
3. Divide by 5/8 by multiplying by 8/5.

4. (5/12)%(8/5)=40/60.

5. Divide 40 and 60 by 20 to get 2/3.
37 3dtar (Baraa1 20-40 Afd<)

Square bracket € nfegd gge fJH &=: (10-9+4)/12=5/121
8/5a& e (5/12)x(8/5)=8/12=2/31

yar 3dtar

1. "iea® bracket: 3/4-1/3=9/12-4/12=5/121
2.5/6=10/12; square bracket 10/12-5/12=5/121
3.5/8 % €3 B¢l 8/5 &% I a3 |

4. (5/12)x(8/5)=40/601

5.40”@60?;320?5"8@33(2/3 ffenm

Ex 23Hard — Simplify: [(3 + 3/5) x (1 +1/4)] - [(2 + 1/3) + (1+ 5/9)].
iy — Jsad: [(3+3/5) x (1+1/4)]-[(2+1/3)+(1+5/9)]i

A) 9/2 B) 3/2 C) 3 D) 6

Quick method (220-40 sec)
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Convert the mixed numbers: (18/5)x(5/4)=9/2.
The division is (7/3)x(9/14)=3/2. Difference: (9-3)/2=3.
Full method

1. 3+3/5=(15+3)/5=18/5; 1+1/4=(4+1)/4=5/4.

2. First bracket =(18/5)x(5/4)=90/20=9/2.
3.2+1/3=(6+1)/3=7/3; 1+5/9=(9+5)/9=14/9.

4. Second bracket =(7/3)+(14/9)=(7/3)x(9/14)=63/42=3/2.
5.9/2-3/2=(9-3)/2=6/2=3.

31 3dlar (Barza1 20-40 Afd<)

Mixed numbers ge3: (18/5)x(5/4)=9/21

€3 (7/3)x(9/14)=3/2 31 gad (9-3)/2=31

ya sdtar

1.3+3/5=(15+3)/5=18/5; 1+1/4=(4+1)/4=5/41

2. yfas bracket (18/5)x(5/4)=90/20=9/21
3.2+1/3=7/3; 1+5/9=14/91

4. g bracket (7/3)+(14/9)=(7/3)x(9/14)=63/42=3/2I
5.9/2-3/2=6/2=3I

Ex 24PSSSB Clerk pattern — Simplify: (7/9 of 81) + (3 +1/2) + 5/6 - 7/12.

PSSSB Clerk pattern — d& a3: (7/9 of 81) = (3 + 1/2) + 5/6 - 7/121

A) 73/4 B) 71/4 C) 37/2

Answer: A — 73/4

Quick method (220-40 sec)

7/9 of 81=7x9=63. Dividing by 7/2 gives 63x2/7=18.
The fraction tail is 10/12-7/12=1/4. Total 18+1/4=73/4.
Full method

1. (7/9)x81=567/9=63.
2.3+1/2=(6+1)/2=7/2.
3.63+(7/2)=63x%(2/7)=126/7=18.
4.5/6-7/12=10/12-7/12=3/12=1/4.
5.18+1/4=72/4+1/4=73/4, which is 18 1/4.
3w 3dlar (Sarzar 20-40 Afde)

81 ¥ 7/9=7x9=6317/2 & €3: 63x2/7=18|
gt 10/12-7/12=1/41 5 18+1/4=73/41
yar sdtar

1.(7/9)x81=567/9=631
2.3+1/2=(6+1)/2=7/21

3. 63+(7/2)=63%(2/7)=126/7=18I
4.5/6-7/12=10/12-7/12=3/12=1/41
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l 5. 18+1/4=72/4+1/4=73/4, Tt 18 1/41

7. Common mistakes fefeniaeint i niy ars St

COMMON MISTAKES - nTH aIs3nf

1. Adding denominators: 1/3+1/4=7/12, not 2/7. Denominators name the size of a part; they are not added.
2. Inverting the first fraction: (2/5)+(3/7)=(2/5)x(7/3)=14/15.

3. Cancelling across a sum: (3+5)/(3+7)=8/10=4/5. The 3s are terms, not common factors.

4. Misreading a mixed number: 2 3/4=11/4, whereas 2x(3/4)=3/2.

5. Multiplying the numerator but not the denominator: 2/3=8/12, not 8/3.

1. Denominators & #3: 1/3+1/4=7/12 3, 2/7 &dt| I&8 nid R T mrarg EAC T&|

2. yfast fraction & €32: (2/5)+(3/7)=(2/5)x(7/3)=14/151

3. Az ® mirg-yrg & d<: (3+5)/(3+7)=8/10=4/5; 3 & Y= common factors &

4. Mixed number 31 &t 3: 2 3/4=11/4, uad 2x(3/4)=3/21

5. Equivalent fraction f&g @2 ge8: 2/3=8/12, 8/3 &di|

8. Exam tip Exam fég av €t afs

EXAM TIP - ydifunr gsmo

Fraction arithmetic is a core calculation skill in SSC, Railways, banking and state numerical tests; exact frequency
varies with the paper. Target 20-30 seconds for one operation and 35-50 seconds for mixed chains after
practice. Before calculating, inspect the options: a positive product of two proper fractions must be smaller than
either factor. For a stronger bound in Ex 19, 7/12<2/3 and 18/35<3/4, so the product is less than (2/3)x(3/4)=1/2.
Options 1/2, 3/5 and 7/10 are impossible. Use exact cancellation to confirm 3/10.

Fractions & fang SSC, Railways, banking 3 state numerical tests f€g gfemt an J; Udl farest paper 5% ges<! I
g 3 gmie i aH Bt 20-30 mi3 first B3t Bt 35-50 Afde 381 Ufast options 29: € positive proper fractions € product
¥dt 3 &cT d=dr| Ex 19 fég da st de &e: 7/12<2/3 m3 18/35<3/4, fer B¢t product (2/3)x(3/4)=1/2 3ue 31 1/2, 3/5 3 7/10
&dl »ir Hae | Exact cancellation & 3/10 Uar ad|

Complex fractions and finite continued fractions
Fraction ® »ied Fraction "3 San3'g Fraction

1. Whatis it? feg t 32

A complex fraction has a fraction in its numerator, denominator or both. If 3/4 litre of juice is poured into portions of 1/8
litre, the number of portions is (3/4)/(1/8)=6. A continued fraction has repeated additions and reciprocals, such as
1+1/(2+1/3); its layers must be opened from the inside.

Complex fraction f€g numerator, denominator At €d' fég fraction Jet 1 3/4 litre A & 1/8 litre < fdfim &g €3 37 fon
(3/4)/(1/8)=6 T&1 Continued fraction f€g #3 »13 reciprocal €t ygsi ge I, fae 1+1/(2+1/3)1 ferd »ied 999 I8 a3& J|

These are ordinary division questions with extra grouping. The main difficulty is identifying exactly what belongs below
each division bar. A finite continued fraction stops at a written final number.

fag v €3 € dt °es I, Hag grouping €4 J1 WY 9i% J fd 7 fraction €t Bels It yar fagar fdAr mtGer 31 Finite continued fraction
&3t nrydt At '3 g AEt I
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2. How to recognise it res fa2 ug=id?

Chapter 4 - Simplification

Look for (a/b)/(c/d), a sum in a numerator or denominator, or repeated structures 1/(a+1/(b+...)). Plain-text exam

questions may replace a long fraction bar by + with brackets. Read the brackets as the boundaries of the whole

numerator or denominator.

(a/b)/(c/d), €ua At I&t fractions T 73, 7 1/(a+1/(b+...)) 331t B3 281 Plain-text Ae™s f&g €3t fraction line € g + n3 brackets d
Hae I | Brackets Y3 numerator A denominator €t de €re 35|

3. Basic concept from zero fasas ag 3 m3

KEY IDEA - Y dI%

For N/D, first know the complete N and the complete D; then divide. N means the whole numerator and D the
whole denominator, with D#0. They may each be expressions. For 1/(2+1/3), first find 2+1/3=7/3; its reciprocal is
3/7. For 1+1/(2+1/3), add the outside 1 only after finding 3/7.
N/D f&g ufassi yar N »3 yar D An3, fag €31 N Yd" numerator »3 D Ya' denominator J; D#0 J&" grdier J1 €€ mrue my fég
forrg & 9 mae I&1 1/(2+1/3) f€9 ufast 2+1/3=7/3; reciprocal 3/7 31 1+1/(2+1/3) f€9 gaas' 1, 3/7 dec 3 gmE 73|

Structure - 939

Origin [ example - a9 "3 €Tads

Fraction over
fraction

Clearing internal
denominators

One reciprocal
layer

Two reciprocal
layers

Formula and meaning - @948 13 H359

(a/b)/(c/d)=ad/(bc), with b,c,d#0. a/b is the whole
numerator; c/d the whole divisor.

a/b ya numerator ™3 c/d yar divisor J1 b,c,d 3t 0 &It
J HaET|

(a/b+c/d)/(e/f)=f(ad+bc)/(bde), with b,d,e,f£0. a,c,e are
numerators; b,d,f their denominators.

a,c,e BuaB n3 b,d,f 8I&' © I5B Md TS|

1/(a+b/c)=c/(ac+b), where c£0 and ac+b=0. a is the
whole term; b/c is the fractional term.

a ydrye m3 b/c fraction J1 ¢ M3 ac+b, 0 &t I AR

a+1/(b+1/c)=(abc+a+c)/(bc+1), with c20 and bc+1#0.
a,b,c name the successive written entries.

a,b,c B3t &9 fsdfinit entries &1 ¢ M3 be+1, 0 &dt I HaR |
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Multiply the numerator by the reciprocal of
the denominator: (2/3)/(4/5)=
(2/3)x(5/4)=5/6.

J&st fraction & reciprocal 6Uds! &% i
ad: (2/3)/(4/5)=5/61

Combine a/b+c/d first, then multiply by f/e.
Or multiply the complete top and bottom by
a common denominator.

yfast a/b+c/d 13, fag f/e & I a3 | 77 Y3
€Ug M3 It & common denominator &%

I 3|

a+b/c=(ac+b)/c; invert the complete result.
Example: 1/(3+2/5)=5/17.

a+b/c=(ac+b)/c f&d & yar &3t 8521
BTagda: 1/(3+2/5)=5/171

b+1/c=(bc+1)/c; reciprocal=c/(bc+1); add a.
Use the derivation rather than memorising a
long formula.

yfast b+1/c=(bc+1)/c; reciprocal c/(bc+1);
nifld a 73| 87 IS g € g feg FeH il
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Structure - §39 Formula and meaning - @948 »3 H359 origin [ example - 95 »3 Gerads

General reverse If a+1/y=z, then y=1/(z-a), provided y£0 and z-a#0. a Subtract a: 1/y=z-a. Then take the

step is the outside term, y the whole inner denominator, z reciprocal of both complete sides.
the given value. UfIst a werB: 1/y=z-al feg gt yd urfimi
a 9998 Ug, y YJ' Meds denominator M3 z fd3T s d1y  reciprocal 821
3 z-a, 0 51 J AR |

See the layers in 1+1/(2+1/3): deepest fraction 1/3; next denominator 2+1/3=7/3; next reciprocal 3/7; final sum
1+3/7=10/7. At each layer, write “add, then invert” when moving outward through a reciprocal.

1+1/(2+1/3) Tt yast 29: 73 3 nfeg 1/3; »Md1™ denominator 2+1/3=7/3; €A% reciprocal 3/7; nfta 1+3/7=10/71 €7d3 €3
reciprocal € ya3s nre 3t ufas 13, fag 6521

The outside term is not automatically inside the fraction. Compare 2+1/3=7/3 with 1/(2+1/3)=3/7. Also 1/(2+1/3) differs
from (1/2)+1/3=5/6. Brackets and the complete fraction bar decide the meaning.

TI9% YE My »iy fraction @ nieg &df »rAfer| 2+1/3=7/3 3, g 1/(2+1/3)=3/71 feg (1/2)+1/3=5/6 3 & 243" 3| Brackets »3 yat
fraction line I H3%g 3n da< I&|

Every denominator at every original layer must be nonzero, even if later algebra cancels a factor. For example,
(x=2)/(x-2)=1 only for x£2; cancellation does not make x=2 valid. We use finite expressions here; replacing a tail by the
whole expression requires a separately justified infinite, convergent structure.

MAS HE'S ©f 9d U3 € denominator nonzero d& Idter J, 3 gmie fég factor ae A=l (x-2)/(x-2)=1 fAgg x#2 B¢l J| Factor s
&% x=2 Adt adt g e {49 finite expressions Is; ntas fdR & ydt expression 2 gdrad Hae St 24ar infinite M3 convergent gfgr
g3 ada" de7 J|

4. Standard method g3 =9 233 =% 3dtar

1. Mark the complete numerator and denominator of the outermost fraction. Note any value that would make an
original denominator zero.

"3 3 g7ggdl fraction € Ya numerator M3 denominator Y& | »HS denominator 0 Id& €78 HS & ad|

2. Locate the deepest bracket or denominator and simplify it to one reduced fraction.

A3 3 »ied® bracket A denominator &3 d f¥d &<t fraction =8|

3. When 1/(p/q) appears, replace it by q/p, provided p,q=0. If the numerator is not 1, multiply it by g/p.
1/(p/a) & a/p &8, 7id p,q#0 I=1 Gug 1 &7 I 31 €WS q/p &3 J= |

4. Add or subtract the next outside whole/fractional term. Reduce again, and repeat one layer at a time.
WaIR" §1Ja%T YT A fractional Ue A3/weg| feg &t ad »3 f¥a-fex uas grag MG

5. For a missing value, work backwards from the stated value: undo the outside addition, then the reciprocal, then
the next addition. Substitute the result into the original expression.

Missing value 3¢t f&3 ¥s 3 fig 98: 9998 13 I8, fad reciprocal, fag MaE 73| &3 »AS expression &g U d 79|
5. One-minute shortcut f&= fiic =& gacde

SHORTCUT - HTg2d<

Use a two-number running fraction. If the current inner value is p/q, adding a whole number a gives (ap+q)/p
only when the structure is a+1/(p/q). For a+(p/q), it gives (aq+p)/q. Keep these two cases separate. In the
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common structure 1/(a+p/q), combine and flip directly to g/(aq+p). It works by the common-denominator rule and
reciprocals. Stop and expand the brackets when a minus, a different numerator or a zero denominator changes
the pattern.

9 YI3 T numerator M3 denominator @e d81 »ed® WS p/q I= 3 a+1/(p/q) T 43 (ap+q)/p I1 U3 a+(p/q) T HS
(ag+p)/q T; T B Ia I v gu 1/(a+p/q) €8 fiTar q/(ag+p) f&d AR 1 feg common denominator »13 reciprocal 2 fswH &5
g J1 Minus, 24" numerator At zero denominator »e 3t gd & bracket Yd' 98|

For two sums divided by each other, a shared denominator can disappear safely: (5/12)/(7/12)=5/7, since
(5/12)%(12/7)=5/7. The whole top and whole bottom must have the shared denominator. A number appearing in just one
term of a sum cannot be cancelled with the opposite side.

2 13t e B denominator g A 37 8a de Ader J: (5/12)/(7/12)=5/7, fa€fa (5/12)x(12/7)=5/71 yg Ya Gua »3 Yyd I&' Bt
denominator 3= grdter 31 73 < fge i e &g »ifen nig gr uh &8 &dt de Aae|

6. Solved examples 35 &t @eraast

Ex 25Easy — Simplify: (3/4)/(9/8).
RaT — J& 93 (3/4)/(9/8)1

A) 3/2 B) 27/32 C) 1/2 D) 2/3

Answer:D — 2/3

Quick method (%20-40 sec)

Change the main division to x8/9. Cancel 8/4->2 and 3/9->1/3.
The result is 2/3.

Full method

1. The complete numerator is 3/4 and the complete denominator is 9/8.
2.(3/4)/(9/8)=(3/4)x(8/9).

3. Multiply: (3x8)/(4x9)=24/36.

4. HCF(24,36)=12; 24/36=2/3.

37 3dta (Baraa1 20-40 Afd<)

W €38 x8/9 561 8/4 32 m33/9F 1/31
Heg 2/31

yar 3dtar

1. Yd" numerator 3/4 m3 denominator 9/8 J1
2.(3/4)/(9/8)=(3/4)x(8/9)1

3. " (3x8)/(4x9)=24/361

4. HCF 12; 24/36=2/31

Ex 26 Easy — Simplify: 1+ 1/(2 + 1/3).
A —dgad: 1+ 1/(2+1/3)1

A) 7/3 B) 10/7 C) 3/7 D) 8/3

Answer: B —10/7
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Quick method (*20-40 sec)
Inside: 2+1/3=7/3. Flip it to get 3/7.
Add the outside 1: 1+3/7=10/7.

Full method

1.2=6/3; 2+1/3=6/3+1/3=7/3.
2.1/(7/3)=1%(3/7)=3/7.

3. The outside 1is 7/7.
4.7[7+3[7=10/7.

31 3dlar (Barzar 20-40 Afd<e)

nigg 2+1/3=7/31 8 €8 A 3/71
995 1 13 1+3/7=10/71

yar sdtar

1.2=6/3; 2+1/3=7/31
2.1/(7/3)=1x(3/7)=3/71

3. 9935 1=7/71

4.7/7+3/7=10/71

Medium — Simplify: (2/3 + 1/6)/(5/4 - 1/2).
TafimreT — dg a3: (2/3 +1/6)/(5/4 - 1/2)1

10/9 5/8

Answer: A —10/9

Quick method (%20-40 sec)

Top =4/6+1/6=5/6; bottom =5/4-2/4=3/4.
(5/6)x(4/3)=20/18=10/9.

Full method

1. Top LCMis 6: 2/3=4/6, so numerator =5/6.

2. Bottom LCM is 4: 1/2=2/4, so denominator =3/4.
3. The full expression is (5/6)+(3/4).

4. Invert the divisor: (5/6)%(4/3)=20/18.

5. Divide both by 2: 20/18=10/9.

39 3dtar (Ba13ar1 20-40 Afde)

843 4/6+1/6=5/6; I&' 5/4-2/4=3/4I
(5/6)x(4/3)=20/18=10/91

yar 3dtar

1. 843 LCM 6: 2/3=4/6; numerator 5/61
2.3& LCM 4: 1/2=2/4; denominator 3/41
3. ydt expression (5/6)+(3/4) J1

4. Divisor 8%¢: (5/6)x(4/3)=20/181
5.9d1§ 2 a5 €3: 10/91
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Medium — Simplify: 2 - 3/(4 + 1/2).
It — Isad: 2 -3/(4 + 1/2)1

3/2 2/3 4/3

Answer:C — 4/3

Quick method (%20-40 sec)

The divisor is 9/2. Thus 3/(9/2)=3x2/9=2/3.
2-2/3=4/3.

Full method

1.4+1/2=8/2+1/2=9/2.
2.3/(9/2)=3%(2/9)=6/9=2/3.
3.2=6/3.

4.6/3-2/3=4/3.

31 3dlar (Bar3a1 20-40 Afd<)

Divisor 9/2 31 fem &€t 3/(9/2)=3x2/9=2/31
2-2/3=4/31

yar sdtar

1.4+1/2=8/2+1/2=9/2]
2.3/(9/2)=3%(2/9)=6/9=2/31

3.2=6/3I

4.6/3-2/3=4/31

Medium — Simplify: 1/[1+ 1/(2 + 1/2)].
TafimresT — g ad: 1/[1+1/(2 + 1/2)]1

715 2/5 517

Answer: C — 5/7

Quick method (220-40 sec)

Start deepest: 2+1/2=5/2; its reciprocal is 2/5.

The next denominator is 1+2/5=7/5; flip once more to get 5/7.
Full method

1.2+1/2=4/2+1/2=5/2.

2.1/(5/2)=2/5.

3. The outer denominator is 1+2/5=5/5+2/5=7/5.
4.1/(7/5)=5/7.

34 3dlar (Sarsar 20-40 wfde)

A3 3 migd 2+1/2=5/2; reciprocal 2/5I

MJrs' denominator 1+2/5=7/5; fega 88c a 5/71
yar 3dtar

1.2+1/2=4/2+1/2=5/21
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2.1/(5/2)=2/51
3. g7gd& denominator 1+2/5=5/5+2/5=7/51
4.1/(7/5)=5/71

Hard — Simplify: [(3/4) + (9/10)1/ [(5/6) x (3/5)].
nigr — Js a3: [(3/4) + (9/10)] / [(5/6) x (3/5)]1

5/3 512 3/5 10/3

Answer: A —5/3

Quick method (220-40 sec)

Top: (3/4)x(10/9)=5/6. Bottom: (5/6)x(3/5)=1/2.
Dividing by 1/2 doubles: (5/6)x2=5/3.

Full method

1. For the numerator, invert 9/10: (3/4)%(10/9)=30/36=5/6.

2. For the denominator, multiply: (5/6)x(3/5)=15/30=1/2.

3. Now divide the complete numerator by the complete denominator: (5/6)+(1/2).
4. This equals (5/6)%(2/1)=10/6.

5. Reduce by 2:10/6=5/3.

37 3dtar (Baraa1 20-40 Afd<)

€43g (3/4)x(10/9)=5/61 3t (5/6)%(3/5)=1/21

1/2 &% €3< © 4359 TaIe: (5/6)x2=5/31

yar 3dtar

1. Numerator f&g 9/10 €%¢: (3/4)x(10/9)=30/36=5/61

2. Denominator fég are™: (5/6)x(3/5)=15/30=1/21

3. g yd" numerator, Y3 denominator &7 €3: (5/6)+(1/2)1
4. 1&g (5/6)x(2/1)=10/6 31

5.2 & &dl ad: 10/6=5/31

Hard — Simplify: 3 - 4/[2 + 1/(3 + 1/2)].
My — IS J3: 3-4/[2+1/(3+1/2)]1

714 S/4 9/4 3/4

Answer:B —5/4

Quick method (»*20-40 sec)

3+1/2=7/2, so its reciprocal is 2/7. The next denominator is 2+2/7=16/7.
4+(16/7)=7/4. Final value: 3-7/4=(12-7)/4=5/A4.

Full method

1. Deepest bracket: 3+1/2=6/2+1/2=7/2.
2.1/(7/2)=2/7.
3. Next bracket: 2+2/7=14/7+2/7=16/7.
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4.4/(16/7)=4x%(7/16)=28/16=7/4.
5. Outside subtraction: 3-7/4=12/4-7/4=5/4.
31 3dlar (Ba13a1 20-40 Afd<)

3+1/2=7/2; reciprocal 2/7 | »d1& denominator 2+2/7=16/71
4+(16/7)=7/41 nidftg 3-7/4=(12-7)/4=5/41
ya sdtar

1. "ied® bracket: 3+1/2=6/2+1/2=7/21

2.1/(7/2)=2/71

3. maTs bracket 2+2/7=14/7+2/7=16/71

4. 4/(16/7)=4x(7/16)=28/16=7/41

5. 938 We'G: 3-7/4=12/4-7/4=5/41

Ex 32SSC CGL pattern — Find x: 1+ 1/(2 + 1/x) = 10/7.
SSC CGL pattern — x33: 1+ 1/(2 + 1/x) = 10/71

A) 1/3 B) 2 C) 7 D) 3

Quick method (220-40 sec)

Remove the outside 1: 1/(2+1/x)=3/7. Flip both complete sides: 2+1/x=7/3.
Subtract 2: 1/x=1/3, so x=3.

Full method

1. Original restrictions: x£0 and 2+1/x20. The latter excludes x=-1/2.

2. Subtract 1 from both sides: 1/(2+1/x)=10/7-7/7=3/7.

3. Both sides are nonzero, so take reciprocals: 2+1/x=7/3.

4. Subtract 2=6/3: 1/x=7/3-6/3=1/3.

5. Multiply both sides by 3x, valid because x£0: 3=x.

6. Check x=3 in the original: 2+1/3=7/3; 1/(7/3)=3/7; 1+3/7=10/7. Both original denominators are nonzero.
3 3dlar (Barzar 20-40 "fde)

995 1 IT8: 1/(2+1/x)=3/71 22 Y3 yA 88e: 2+1/x=7/31

2 WeTg: 1/x=1/3; for et x=31

yar 3dtar

1. WA HI3T x#0 M3 2+1/x#0 TS| TAt % x=-1/2 & &dt I A

2. 2t yfiit {89 1 weg: 1/(2+1/x)=10/7-7/7=3/71

3. €2 Y™ nonzero I&; reciprocal &e: 2+1/x=7/31

4.2=6/3 weB: 1/x=7/3-6/3=1/31

5. ¥Jt YR 3X &' 1T a9; x20 Jda frg At 3: 3=x|

6. MAS AE'S féd x=3 U'8: 2+1/3=7/3; reciprocal 3/7; fad 1+3/7=10/71 €€ M8 denominators nonzero Ja&|
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7. Common mistakes fefeniraeit bt niy arssStngt

COMMON MISTAKES - nfrH &3t

1. Working from the outside: 1/(2+1/3)=1/(7/3)=3/7; it is not 1/2+1/3.

2. Flipping one term only: the reciprocal of 2+1/3 is 3/7, not 1/2+3.

3. Forgetting the outer numerator: 4/(7/3)=4%3/7=12/7, not 3/7.

4. Cancelling before a sum is complete: in (1/2+1/3)/(1/2), first combine or multiply the whole numerator; the
answer is (5/6)x2=5/3.

5. Accepting a forbidden root: any candidate making even one original denominator zero must be rejected.
1. 993 g & &3: 1/(2+1/3)=1/(7/3)=3/7; feg 1/2+1/3 &

2. fage ffa ue &1 €83: 2+1/3 T reciprocal 3/7 3, 1/2+3 &t

3. g7g9®" humerator & 38: 4/(7/3)=4x3/7=12/7, fige 3/7 &dl|

4. Az Hae 3 ufasi v dd: (1/2+1/3)/(1/2) f€9 Ya" numerator &; A2 (5/6)x2=5/31

5. H&Tdl T8 HS & B »AS AE'S © fd & denominator 0 € 37 87 W& de J1

8. Exam tip Exam f&g v <l ais

EXAM TIP - y3tfunr gsmo

Nested fractions occur in selected SSC, Railways and state arithmetic/algebra patterns; basic fraction-over-
fraction arithmetic also supports banking simplification. Deep continued fractions are a secondary priority, and
frequency varies by syllabus and paper. Target 25-40 seconds for two layers and 40-60 seconds for longer or
missing-value forms. Use bounds before exact work: in Ex 29, 2+1/2>2, so its reciprocal is between 0 and 1/2.
The outer denominator is between 1 and 3/2, so the answer is between 2/3 and 1; only 5/7 fits the four options.
Nested fractions g2 d€ SSC, Railways ™3 state arithmetic/algebra patterns f&g M8t & | Fraction 8uad fraction &'
n™y faATg banking simplification fég €t & mger J1 gg3 Wt continued fraction €t priority e J; frequency syllabus »3
paper &3 ge8¢! J1 € Ugst Bt 25-40 m3 B A missing-value gu Bet 40-60 Afde 81 Ex 29 fég 2+1/2>2, for &t reciprocal
0 3 1/2 fegara I1 938 denominator 1 M3 3/2 fegara, fom B¢t Aer 2/3 w3 1 fegara 1 f&3 options €9 faag 5/7 fée J1

Decimals: exact arithmetic and recurring values
THHSE: Adl forg »i3 ggg@< o8 »id

1. Whatis it? fea st 32

A decimal is another way to write a fraction using tenths, hundredths and smaller place values. At a grocery shop,
?18.75 means 18 and 75 paise; 1.25 kg means 1kg and 250 g. The dot does not change the arithmetic rules: it tells the
value of each digit.

THHSE fraction faye & da 3dtar J, fAn €9 TrE, He M3 dd &< IR d8 I51 Ta® '3 £18.75 T H35Y T18 M3 75 UR; 1.25 kg T H35Y 1
kg ™3 250 g J1 fat farmg T fsod &dt gesdt; fog ga via & g v s Eret 31

A terminating decimal stops, such as 0.375. A recurring decimal has a block that repeats forever. In this type only,
parentheses immediately following decimal digits show the repeating block: 0.(27)=0.272727... and 0.1(6)=0.166666... .
These are exact values, not rounded measurements.

Terminating decimal ¥a Aer J, fAg 0.3751 Recurring decimal f€9 g3 »id g3-8d mEe 3fde g&| for type fEg emse © via 3 333
g™ bracket @8 id repeat I&: 0.(27)=0.272727... 3 0.1(6)=0.166666... | f&g exact ¥& &, rounded Y & |
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2. How to recognise it res fa2 ug=id?

Look for decimal-point numbers in a BODMAS expression, division by 0.1, 0.01 or a small decimal, or a repeating
digit/block marked by a bar, dots or stated notation. “Find the exact value” means retain the complete value. Only
words such as “approximately” or “nearest” permit rounding.

BODMAS =& fgrmg &9 emvse Aftmred, 0.1 A7 0.01 2391 22 THHSE &8 €3, AT bar/dots &3 repeat ma 291 “Exact value” 2 3t yar
Adt W& 391 “Approximately” 7 “nearest” f&ftm 32 37 3t rounding a3

3. Basic concept from zero fasas ag 3 m3

KEY IDEA - Y dI%

In 24.307, the digits mean 2 tens + 4 ones + 3 tenths + O hundredths + 7 thousandths. Thus
24.307=24+3/10+7/1000. A zero at the end does not change the value: 2.5=2.50=2.500. A zero inside a decimal
can change it: 2.05 is not 2.5.

24.307 f&g 2 T, 4 feardntt, 3 €AE, 0 At M3 7 dJa'de 0N J&| for Bt 24.307=24+3/10+7/10001 »idsT zero WS &df

g8 2.5=2.50=2.5001 Yd fegaasT zero Hd3e J4eT J; 2.05 M3 2.5 3 I |

Digitin 24.307 - nig Contribution - ¥3
2 Tens 2x10=20
Taret
4 Ones Ax1=4
feardnit
3 Tenths 3x1/10=0.3
ore fdR
0 Hundredths 0%1/100=0
Ae fdr
7 Thousandths 7x%1/1000=0.007
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Meaning and origin - H3%9 »3 ¥96

Chapter 4 - Simplification

lllustration - 8€gas

N/10K

Addition / subtraction

Multiplication

Division: a/b=
(10Ka)/(10Kb)

Pure recurring decimal:

0.(R)=R/(10K-1)

Mixed recurring
decimal:

(M-1)/[10t(10K-1)]

N is the integer formed by removing the dot; k is the number of

digits after the dot. The last place is a 1/10X part.
N f&et g o gfenrm integer 3 w3 k fiet 3 gmie viat & farest 31 nimadt

gt 1/10K @ fdm 3

Align the decimal points so equal place values combine. Append
trailing zeroes if needed.

e s gt Jat 38 31 f8d place T wia 13 7 W Are| 33 de 37 niifla
zero &6

If a=A/10M and b=B/10", then ab=AB/10™M*". A B are the dot-free
integers; m,n count decimal places.

A,B f8¢t geT & g2 integers & M3 m,n decimal places T&|
Denominators & d< add places g3 5|

b#0; k is a nonnegative integer chosen to make the divisor an
integer. The same nonzero multiplier on top and bottom preserves
the value.

b#0 31 k f€&" B2 fa divisor integer g< A2 | 8ug m3 It &4 factor
&8 I ad6 '3 HS &dt gEseT

R is a repeating block of k digits, including leading zeroes.

Multiplying by 10K aligns the repeated tails; subtraction removes
them.

R f&g repeat I €8 k »id I5; Hd © zero &1 far@ | 10K &% grer s9d

[ARO 1

repeat fdn f&a g n 7ig g6 »3 W8 &8 Hak Ia|

For a decimal between 0 and 1, t digits do not repeat and k digits
repeat. M is the integer formed up to one repeat; | is the integer
formed by the nonrepeating prefix. Subtract the appropriately
shifted decimals.

0 »3 1 fegaa decimal Bet t "d repeat &df g€ ™3 k repeat Je I&|
M f&€a repeat 3a € ¥ia € integer M3 | Ufd8 &'-repeat »iat T integer
31 Shift ada wer8s &% formula g J|

0.375=375/1000=3/8

3.4-0.86=3.40-0.86=2.54

0.24x0.3=
(24x3)/1000=0.072

3.6+0.15=360+15=24

0.(04)=4/99; 0.
(125)=125/999

0.2(7)=(27-2)/90=5/18

Why decimal division can increase an answer @mise &8 €3¢ '3 Aed 29 fae Aer 37

Dividing 6 by 0.5 asks how many half-unit portions fit into 6. Two halves fit in each whole, so 6+0.5=12. Dividing by

0.25 asks for quarter-unit portions, so 6+0.25=24. "Division always makes a number smaller” is false; the size of the

divisor matters.

6 0.5 3% €3 T H334 J 6 &g »1Y fearet &) fds {JR 9651 gg yd 29 € »id g5, for &€t 6+0.5=121 0.25 &% €3¢ '3 98 fdn faree o
6+0.25=241 €3 9T At 81 &d1 adet; divisor T 1S 2 der I
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Recurring decimails: derive instead of guessing Recurring decimals & A3 & fraction =€

For x=0.(27), multiply by 100 because two digits repeat: 100x=27.(27). Subtract x=0.(27): 99x=27. Hence x=27/99=3/11.
For x=0.1(6), first 10x=1.(6), then 100x=16.(6). Subtract these two equations: 90x=15, so x=15/90=1/6. The recurring tails
cancel exactly.

x=0.(27) S€t @ repeat nia I&, fer et 100 33 Ire” a3: 100x=27.(27)1 x=0.(27) weg: 99x=27; foer Bt x=27/99=3/111 x=0.1(6) et
10x=1.(6) ™3 100x=16.(6)| fegs’ & werg: 90x=15; f&r BEt x=15/90=1/61 Repeat fIA Y3 dc A T&|

If a recurring number has a whole part, separate it first: 2.0(3)=2+0.0(3). Here 0.0(3)=(03-0)/90=3/90=1/30, so
2.0(3)=61/30. Count positions, not just the nonzero digits. For a fraction already in lowest terms, its decimal terminates
exactly when its positive denominator contains only factors 2 and/or 5: a power of 10 contains only these primes.
Recurring Hfin &g yar fdar 32 37 ufgst 4 3: 2.0(3)=2+0.0(3)1 f¥& 0.0(3)=(03-0)/90=1/30, fer &€t 2.0(3)=61/301 figg nonzero
g &dt, get fard| 73 3 821 fraction T positive denominator fidg 2 M3/ 5 € factors @& Je 3 decimal Hae' J, fa€fa 10 €t w3
&g fedt primes &1

4. Standard method g3 =g 233< =% 3dtar

1. Read whether an exact or approximate value is required. For exact work, retain every decimal digit and recurring
tail through its fraction.

249 exact H® grdter I A approximate | Exact 8¢t ad decimal digit 3d »3 recurring fdR & fraction g8

2. Finish brackets first. For addition/subtraction, align decimal points and fill missing places with zeroes.
Yfgst brackets a3 13/wes fég fae fidint 38 3 yst g7et '3 zero &6

3. For multiplication, temporarily multiply the dot-free integers, then place the decimal using the total number of
original decimal places.
g fE9 ufast faet 3 faat integers are™ a3; faa Bt Ritmmet it I8 decimal places H3ga fiet &6

4. For division, multiply both dividend and divisor by the same power of 10 until the divisor is an integer. Divide and
keep track of the value, not just the dot.

23 f€9 dividend m3 divisor €d7 & ffa 10 €t w3 &% greT a4, A€ 3 divisor integer & 8| fHag fiet adt, s & fios 341

5. Convert familiar decimals or recurring decimals to fractions when this reduces work. Complete BODMAS, reduce
fractions, and check the result’s size.

HY # recurring decimals & fraction g8 7 a4 weeT 32| BODMAS Yd' &4, fraction &ct a3 »i3 1 & nied Aid|
5. One-minute shortcut &= fiiz T3 argedz

SHORTCUT - HTIZIT

Use exact fraction anchors: 0.5=1/2, 0.25=1/4, 0.125=1/8, 0.0625=1/16, 0.75=3/4 and 1.25=5/4. Division by 0.25 is
x4; division by 0.125 is x8. For a friendly product, regroup its factors: 0.4x2.5=1. It works because these
decimals equal the stated fractions exactly. It does not justify replacing 0.33 by 1/3, or 0.16 by 1/6; those pairs are
unequal. Keep BODMAS and brackets.

Exact fraction @& mmarg gd3: 0.5=1/2, 0.25=1/4, 0.125=1/8, 0.0625=1/16, 0.75=3/4 ™3 1.25=5/41 0.25 &S €3 x4 M3 0.125
&% 23 x8 1 HY product fEg factors fedd ad: 0.4x2.5=11feg decimals f&31 fractions € exact 99789 I&51 Y9 0.33 8 1/3
71 0.16 & 1/6 &d g HaR; feg 243 H& g1 BODMAS 3 brackets &7 5281
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Exact decimal - Adt €RHSe Mental route - H& f&g 3dtar

x0.5/ 0.5 Halve / double 18x0.5=9; 18+0.5=36
nfgr [ EareT

x0.25 / +0.25 Quarter / multiply by 4 28x0.25=7; 7+0.25=28
g fdr /gg =

x0125/ 0125 Divide by 8 / multiply by 8 48x%0.125=6; 6+0.125=48

8IBEI [ 8FB I

x2.5/+2.5 x5 then +2 [ X2 then +5 18%x2.5=45; 45+2.5=18
U 31" dad Mg [ E91" add U '8 €3

6. Solved examples 35 5t @eraast

Easy — Simplify: 8.45 + 3.7 - 2.15.
YT — J& 99: 8.45 + 3.7 - 2.151

9.7 10 10.3 9.9

Answer:B —10

Quick method (%20-40 sec)

Pair the subtraction first as signed terms: 8.45-2.15=6.30.
6.30+3.70=10.00, so the answer is 10.

Full method

1. Write 3.7 as 3.70; the expression is 8.45+3.70-2.15.
2.8.45+3.70=(845+370)/100=1215/100=12.15.

3.1215-2.15=(1215-215)/100=1000/100=10.
3 3d1a (Bar3ar 20-40 Afd<)

Signed ye fads &3: 8.45-2.15=6.30
6.30+3.70=10.00, &t 101

ya' sdtar

1.3.7$ 3.70 f89; g= 8.45+3.70-2.15 J1

2. 8.45+3.70=(845+370)/100=1215/100=12.15|
3. 12.15-2.15=(1215-215)/100=1000/100=101

Easy — Simplify: 4.8 + 0.12.
T — J& &d: 4.8 + 0.121
0.4 4 400 40

Answer:D — 40

Quick method (=20-40 sec)

houseofaspirants.in « Free notes, MCQs & PYQs Page 49 [ 217



HOUSE OF ASPIRANTS « Quantitative Aptitude Chapter 4 - Simplification

Move both decimal points two places right: 4.8+0.12=480+12.
12x4=48, so 12x40=480; quotient 40.
Full method

1. The divisor 0.12 has two decimal places. Multiply both numbers by 100.
2. 4.8x100=480; 0.12x100=12.
3. The quotient is 480+12.

4. Since 12x40=480, 480+12=40. Check: 40x0.12=4.8.
31 3dlar (Barza1 20-40 Afd<)

<t &t fidt € = AR 4.8+0.12=480+121

12x4=48, for Bt 12x40=480; A= 401
yar sdtar

1. Divisor 0.12 f&g € decimal places I&; 207 & 100 38 I 3|
2.4.8x100=480; 0.12x100=121

3.7 480+12 T

4. 12x40=480, fer wet fiemd 401 Hi9: 40x0.12=4.81

Ex 35Medium — Simplify: 0.75 x 2.4 + 1.26 + 0.6.
TafimeT — IS a3: 0.75 x 2.4 + 1.26 + 0.61

A) 3.9 B) 2.01 C) 4.2 D) 3.6

Answer: A — 3.9

Quick method (*20-40 sec)

0.751is 3/4, so 3/4 of 2.4=1.8.
1.26+0.6=12.6+6=2.1; add 1.8+2.1=3.9.
Full method

1. Multiplication: 75%24=1800. There are 2+1=3 decimal places, so 0.75x2.4=1.800=1.8.
2. Division: multiply both numbers by 10 to get 12.6+6.
3.12.6+6=2.1 because 6x2.1=12.6.

4. Combine the blocks: 1.8+2.1=3.9.
31 3dlar (Bar3a1 20-40 Afd<)

0.75=3/4; 2.4 T 3/4=1.8I

1.26+0.6=12.6+6=2.1; fag 1.8+2.1=3.91

ya sdtar

1. 75x24=18001 38 2+1=3 decimal places I&; 0.75x2.4=1.800=1.81
2.23189207$ 10 3% I 33: 12.6+61

3. 6x2.1=12.6, e &€t quotient 2.11

4. <2 IIGUAI: 1.8+2.1=3.9]
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Medium — Simplify: (6.25 - 2.5) + 0.15 + (0.4)2.
TIfmeT — I% 93: (6.25 - 2.5) + 0.15 + (0.4)2]

25.4 2.66 25.16 25.016

Answer: C — 25.16

Quick method (220-40 sec)

Bracket =3.75; divide by 0.15 as 375+15=25.
0.4?=0.16, not 0.016. Add to get 25.16.

Full method

1. Write 2.5=2.50. Then 6.25-2.50=3.75.

2. Multiply dividend and divisor by 100: 3.75+0.15=375+15.
3.15%25=375, so the quotient is 25.
4.(0.4)?>=(4/10)x(4/10)=16/100=0.16.

5.25+0.16=25.16.

3 3dlar (Barzar 20-40 "fde)

Bracket 3.75J; 0.15 &5 €3: 375+15=25I
0.4?=0.16 3, 0.016 &dTI 73 & 25.161

yar 3dtar

1.2.5=2.50; 6.25-2.50=3.75|

2.937& 100 7% g 3.75+0.15=375+15
3. 15x25=375, fer Set quotient 251
4.(0.4)%=(4/10)x(4/10)=16/100=0.161
5.25+0.16=25.161

Medium — Simplify exactly: 0.(27) + 0.1(6). Parentheses mark repeating digits.
TafmsT — Exact 38 a3: 0.(27) + 0.1(6) | Brackets 8 nid repeat I&|

29/99 29/66 0.43 5/M

Answer: B — 29/66

Quick method (%20-40 sec)
0.(27)=27/99=3/11; 0.1(6)=1/6.
LCM is 66: 18/66+11/66=29/66.
Full method

1. Let x=0.(27). Then 100x=27.(27), and subtraction gives 99x=27. Thus x=27/99=3/11.
2. Let y=0.1(6). Then 100y=16.(6) and 10y=1.(6). Subtract: 90y=15, so y=15/90=1/6.
3.1 and 6 are coprime; LCM=66.

4. 3/11=18/66 and 1/6=11/66.

5. Add: (18+11)/66=29/66. This fraction is exact; 0.43 would lose the recurring tails.
31 3dlar (Bar3a1 20-40 Afd<)

0.(27)=27/99=3/11; 0.1(6)=1/61
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LCM 66; 18/66+11/66=29/661

yar sdtar

1. x=0.(27) 321 100x=27.(27); w8 & 99x=27 fom et x=3/111
2.y=0.1(6) B=1 100y=16.(6) M3 10y=1.(6); W€ & 90y=15, fer Bt y=1/61
3.11 M3 6T HCF 13; LCM 661

4.3/11=18/66 "3 1/6=11/66

5.193 (18+11)/66=29/661 feg exact I; 0.43 B &3 repeat fIA 8¢ A=t |

Ex 38Hard — Simplify: (0.125 x 3.2 x 2.5) + 0.04.
T — I8 ad: (0.125 x 3.2 x 2.5) + 0.041

A) 25 B) 250 C) 0.25 D) 25

Quick method (220-40 sec)
3.2x2.5=3.2%x5/2=8. Then 0.125x8=1.
1+0.04=100+4=25.

Full method

1. 0.125=1/8; 3.2=32/10=16/5; 2.5=25/10=5/2.

2. The numerator product is (1/8)x(16/5)x(5/2).

3. Cancel the common factor 5: (1x16)/(8x2)=16/16=1.
4.0.04=4/100=1/25.

5.1+(1/25)=1%x25=25.

3 3dlar (Ba1zar 20-40 "fde)

3.2x2.5=3.2x5/2=81fag 0.125x8=11
1+0.04=100+4=251

yar 3dtar

1.0.125=1/8; 3.2=16/5; 2.5=5/21

2. 643z product (1/8)x(16/5)x(5/2) 31
3. =582 16/(8%2)=16/16=11
4.0.04=4/100=1/25I

5. 1+(1/25)=1x25=25|

Ex 39Hard — Simplify exactly: [0.08(3) + 0.1(6)] + 0.0625 - 1.25. Parentheses mark repeating digits.
niyT — Exact 3% a3: [0.08(3) + 0.1(6)] + 0.0625 - 1.251 Brackets & »id repeat I&|

A) 2.5 B) 3.75 C) 2.75 D) 4.25

Answer:C — 2.75

Quick method (220-40 sec)
Recognise 0.08(3)=1/12 and 0.1(6)=1/6; their sum is 1/4.
0.0625=1/16, so (1/4)+(1/16)=4; 4-1.25=2.75.
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Full method

1. For 0.08(3), two digits do not repeat and one repeats: (83-8)/(100x9)=75/900=1/12.
2. For 0.1(6): (16-1)/(10%9)=15/90=1/6.

3. Bracket =1/12+1/6=1/12+2/12=3/12=1/4.

4. 0.0625=625/10000=1/16. Hence the division is (1/4)x16=4.

5.1.25=5/4; 4-5/4=16/4-5/4=11/4=2.75.

39 3dlar (Sa13ar1 20-40 Afde)

0.08(3)=1/12 3 0.1(6)=1/6 U&'S; 13 1/4

0.0625=1/16; (1/4)+(1/16)=4; fag 4-1.25=2.75I
yar sdtar

1. 0.08(3) fég & nia &™-repeat M3 f¥d repeat J: (83-8)/900=75/900=1/121
2.0.1(6)=(16-1)/90=15/90=1/61

3. Bracket 1/12+2/12=3/12=1/41

4.0.0625=625/10000=1/16; €3 (1/4)x16=41

5.1.25=5/4; 4-5/4=11/4=2.751

Ex 40IBPS Clerk pattern — Simplify: (12.6 + 0.35 - 4.8 + 0.6) x 0.125 + 0.45.
IBPS Clerk pattern — & a3: (12.6 + 0.35 - 4.8 + 0.6) x 0.125 + 0.451

A) 3.95 B) 3.5 C) 4.05 D) 35.45

Answer: A — 3.95

Quick method (%20-40 sec)

The division blocks are 1260+35=36 and 48+6=8; their difference is 28.
Multiplying by 0.125 means +8: 28+8=3.5. Add 0.45 to get 3.95.

Full method

1.12.6+0.35=(12.6x100)/(0.35%100)=1260/35.
2.35x36=35%(30+6)=1050+210=1260; first quotient 36.
3.4.8+0.6=48/6=8. Bracket =36-8=28.

4.0.125=1/8; 28%(1/8)=28/8=3.5.
5.3.5+0.45=3.50+0.45=3.95.

34 3dlar (Sarsar 20-40 Afde)

€3 T8 913U 1260+35=36 "3 48+6=8; 2d 28|

0.125 &3 JI T'&t +8: 28+8=3.51 0.45 A3 & 3.95|

yar 3dtar

1. 12.6+0.35=(12.6x100)/(0.35x100)=1260/35|

2. 35x36=1050+210=1260, fem et ufas™ quotient 361
3. 4.8+0.6=48/6=8; bracket 36-8=28I

4.0.125=1/8; 28x(1/8)=28/8=3.51

5. 3.50+0.45=3.95|
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7. Common mistakes fefeniraeit bt niy arssStngt

COMMON MISTAKES - nfrH &3t

1. Misaligning places: 2.7+0.38=2.70+0.38=3.08, not 0.65.

2. Moving only one decimal point in division: 5.4+0.18=540+18=30, not 5.4+18.

3. Counting multiplication places incorrectly: 0.06x0.4=24/1000=0.024.

4. Rounding an exact recurring value: 0.(3)=1/3, while 0.33=33/100. They are not equal.
5. Forgetting zeroes in a repeating block: 0.(09)=9/99=1/11, not 9/9.

1. Decimal places & fim@=r: 2.7+0.38=2.70+0.38=3.08, 0.65 &d1|

2. €3 fég fraae fia f5dl fag@ar: 5.4+0.18=540+18=30; 5.4+18 &dT|

3. 31" ©Mf places I1®3 farea™: 0.06x0.4=24/1000=0.0241

4. Exact repeat & round &3&": 0.(3)=1/3, yd 0.33=33/1001 €€ 9359 &dl|

5. Repeat block & zero 32" 0.(09)=9/99=1/11 3, 9/9 &dt|

8. Exam tip Exam f&g a €t afs

EXAM TIP - y3tfunr gsmo

Decimal arithmetic supports direct simplification in banking and numerical questions in SSC, Railways and state
exams. A separate recurring-decimal question is more paper-dependent; no fixed count should be assumed. Aim
for 20-30 seconds for a friendly decimal operation and 35-50 seconds for a mixed expression. Check order of
maghnitude: in Ex 34, 0.12x10=1.2 and 0.12x100=12, so 4.8+0.12 must be between 10 and 100. Only 40 fits its
options. Do not round away a difference needed to distinguish close options.

Decimal fanamg banking & simplification 3 SSC, Railways, state exams & numerical A&t fég aH »rEe" 3| 243" recurring-
decimal 7S paper H378d ge&e" J; Udl farest & &1 78 decimal aH St 20-30 »3 s farmg B¢t 35-50 Afde 391 W5 &t de
29: Ex 34 f€9 0.12x10=1.2 M3 0.12x100=12, f&H €t quotient 10 M3 100 fegdra 3= J1 Options feT fHag 40 fée 1 &3
options 84 dd& €8T 2dd rounding 83 &' I8 |

Percentage-based simplification
Percentage T8 forrg § Aur aa&

1. Whatis it? fea &t 32

Percent means “out of 100". If a mobile recharge of 400 receives a benefit worth 15% of the recharge amount, the
benefit is 15/100 of 400, or ¥60. The same calculation can be written as a fraction or a decimal.

Percent € W35¥ dg 100 f&9 31 ¥400 © mobile recharge €3 recharge &M € 15% &3 de 37 &3 (15/100)x¥400=%60 J| f&d famrg
fraction 7 decimal fég & fod Fae Tf

Percentage simplification combines these “parts of a base” with ordinary arithmetic. The base is the quantity after “of".
In 20% of 150, the base is 150; 20 is not the amount of the answer.

Percentage simplification fég fegat fdfim &% »mi 13, We'g, gre" 7 €3 ade af| “Of” 3 e &t W33 base J1 20% of 150 fég
base 150 J; 20 Ae™g €t H33" &t J|

2. How to recognise it ne fas uate?

Look for % signs, familiar fractional percentages such as 12.5% or 16 2/3%, "?% of", repeated "of", or a
fraction/percentage of the remaining quantity. Some questions ask the amount; others ask the percentage number.
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Read what the unknown represents.

% foH™®, 12.5% A 16 2/3% Edd! percentages, “?% of”, -9 “of” A g1 H'3d" T percentage 2491 < I Ust I&, a2
percentage T Md| Ufgst 24 unknown far &gt J1

3. Basic concept from zero fazas ug 3 mi3

KEY IDEA - Y dI%
For 18% of 250, first 1%=250/100=2.5; then 18%=18%2.5=45. Faster: 18% of 250 equals 250% of 18, or
2.5%18=45. The answer is an amount; do not attach a % sign unless the question asks for a percentage.

250 T 18% de< Bet Ufgst 1%=250/100=2.5; fag 18%=18x2.5=45| 37 gA3"; 18% of 250 =250% of 18=2.5x18=45| Aeg H'3J"
J; HES percentage &' Us 37 Aed g % & &6

Formula - aays" Letters and origin - »i4ad »3 335 Example - 8€/a9s

p% of N=pN/100 p is the percentage number; N is the base amount. A percent is 18% of 250=18x250/100=45
one hundredth, so multiply p/100 by N.
p percentage T mMd M3 N base W33" J| Percent Aet fdmr 3, fom et
N & p/100 &% gI&" I T

p% of q=q% of p p,q are numerical values; both sides equal pg/100. Use this as a 24% of 75=75% of 24=18
numerical calculation shortcut, retaining the original unit in an
applied question.
p,q Md I&; €€ UH pq/100 I&51 Applied AE f&g s Hi3aT €1 unit
34; feg fhag formg gese v 3dtar J|

If p% of N=A: N#0; A is the required part, N the base. Rearrange A=pN/100 by A=42,N=240 = p=175
p=100A/N dividing by N and multiplying by 100.

N=#0; A fifgn fdAr »3 N base d1 A=pN/100 S N 58 €33 100 &5

I 3|
If p% of N=A: p=0; p is given and the base N is missing. Undo multiplication by 30% of N=84 = N=280
N=100A/p p/100.

pz0; p f&37 3 m3 base N 85 J1 p/100 &S I T €3< 3|

p% of q% of p,q are successive percentage numbers. Each “of” contributes a 20% of 25% of 400=
N=pgN/10000 factor, so multiply by p/100 and g/100. (1/5)%(1/4)x400=20
p,q B33 percentages & ¥ia I&1 Id “of” £ da arer J, for set
p/100 M3 /100 < BJE TS|
p% of N = q% of N= The base N must be the same. Factor N/100 from pN/100 + 18% of 300+12% of
(pxq)% of N gN/100. 300=30% of 300=90

Base N f¥a d=r grdter 31 2at uet f&d N/100 common a1
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Formula - @aysT Letters and origin - »iya »3 a3 Example - €035
After p% removal: N is the original amount; O<=p=100 for ordinary removal. 25% removed from 360 leaves
N(1-p/100) Subtract pN/100 from N. (3/4)x360=270

N »HS & I; ™ w8 Bt 0<p<1001 N f&5 pN/100

Plrcusql
After p%, then q% removal: g% is taken from the new remainder. Multiply the two 200x%(3/4)x(4/5)=120
N(1-p/100)(1-g/100) remaining fractions; do not add the removed

percentages.

AT q% o<l gt H3dT féd J1 g9e €8 € factors &7 &d; wid

percentages &' 13|

Build percentages with easy anchors 73 fifimit &7 percentage g€

Percentage Exact fraction - 7dl Fraction Mental instruction - W& fég au
50% 1/2 Divide by 2
258 E3
25% 1/4 Divide by 4
45523
75% 3/4 Quarter, then triple
Ig fdw agd 38 I
20% 1/5 Divide by 5
5583
10% /5% [ 1% 1/10 /1/20 / 1/100 Use one tenth; halve it for 5%; one hundredth for 1%

THE fJAT 10%; BHET niar 5%; Aet fdm 1%

12.5% [/ 37.5% | 62.5% [ 87.5% 1/8/3/8/5/8/7/8 Find one eighth, then multiply by 1,3,5 or 7
ag fdrded 1,3,5 7 7 58 I

Percentage Exact fraction - #dt Fraction Mental instruction - W& fég au
6.25% 1/16 Halve the 12.5% result
12.5% & wigr
331/3% [ 66 2/3% 13 12/3 One third / two thirds
St fdmr [ 2 f3amet
16 2/3% [ 81/3% 1/6 /112 Divide by 6 / divide by 12

65 [ 128BE3
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A mixed percentage is one number: 16 2/3% means (16+2/3) %=(50/3)/100=1/6. In contrast, 16% + 2/3 of N is a
different expression and needs its own grouping. Also 12.5% is 0.125 as a multiplier, not 12.5.

Mixed percentage f&a ®ftm™ 3: 16 2/3% & W35H (16+2/3)%=(50/3)/100=1/6147 16% + 2/3 of N 4dt expression J; grouping 231
fen 397 12.5% = multiplier 0.125 3, 12.5 &t

Base check: 20% of 150 + 10% of 250 =30+25=55. You cannot combine these as 30% of one of the bases, because
the bases differ. For a same-base question, 20% of 150 + 10% of 150 =30% of 150=45.

Base AJ: 20% of 150 + 10% of 250=30+25=551 fege’ & f€a base € 30% &dt g7 Aae, fa8fa bases &4 I&1 g 20% of 150 + 10% of
150=30% of 150=45 dd Ad< J'

Two removals use changing bases. If 25% is removed and then 20% of the remainder, the remaining share is
(75/100)x(80/100)=60/100=60%. The total removed is 40% of the original, not 45%. Percentage points measure the
difference between percentage numbers: 25% to 20% is a drop of 5 percentage points; that is not itself a rule for
successive removal.

T €9 WB< f&g base gE€8TT 1 Ufdst 25% M3 fad €9 T 20% Je'8 3t gfgm fdA (75/100)%(80/100)=60% J'| &5 40% TfemT, 45% &di|
Percentage points € percentage ®ai € gda I&: 25% 3 20% T 34 5 percentage points J1 f&a successive removal T foaH adt
3

4. Standard method 73 =9 =93< =& 3dtar

1. Identify the base after each “of” and what the unknown represents: amount, base or percentage number. Mark
any “remaining” base.

Jg “of” 3 ¥mE base Ug3| Unknown H3d" J, base d A percentage € »a&? “Remaining” @& base fams &6

2. Convert each percentage to p/100, or to a known exact fraction. Convert a fractional percentage as a complete
mixed number first.

Jd percentage & p/100 A ATt exact fraction §8| Fractional percentage & Ufa&t Yar mixed number H& d 5281

3. Evaluate grouped “of” products and other multiplication/division blocks before addition/subtraction. Cancel
factors before multiplying.
A3/weg 3 Ufgst grouped “of” M3 3 I&7/E€3 a9 | Ufast factors a¢, fad are ad|

4. For repeated "of"”, multiply the factors. For repeated removal, multiply the remaining factors and apply each step
to its proper base.
g3-8d “of” Sl factors I A | E3-8'd removal Set g9< € factors IS dd M3 I3 aeH At base €3 Sarg|

5. Combine the completed blocks. For a missing value, isolate the percentage amount first, then use the appropriate
inverse formula. Substitute into the original question and retain units.
yd Je Iigy A3/we81 Missing value f8g ufgst percentage &8t H3ar feds! a3, fag 8%e formula €331 wAs Aes feg Hs U d
79 M3 units 341

5. One-minute shortcut f¥a fife @ aacde

SHORTCUT - AT92d

Use the shortest exact route: swap p% of q when the new percentage is easier, convert 12.5% or 37.5% to
eighths, and split awkward percentages into anchors. Example: 17.5% of 240 = (10%+5%+2.5%) of 240
=24+12+6=42. For an unknown percent, 1% of 240 is 2.4; an amount 42 corresponds to 42+2.4=17.5%.
Swapping works because pq/100=qp/100. Splitting works by distributivity. Neither lets you add percentages from
different bases or treat a percentage of the remainder as a percentage of the original.
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HS 3 8" exact IH3T gS: p% of q & B3 W39 swap Id, 12.5% AT 37.5% & nide R g8 »13 nit percentage HY fdfim &9 331
240 T 17.5%=(10%+5%+2.5%)=24+12+6=42| Percentage unknown de 37 240 T 1%=2.4; 42 €9 mfad 42+2.4=17.5 fdR g&|
Swap fer 8¢t 7t 3 fa pg/100=gp/1001 33&" distributive rule & At J1 43 bases T percentages 7 original »3
remainder  percentages H&HIH! &% &dl 13 Aae |

6. Solved examples 3= it 8eragst

Ex 41 Easy — Simplify: (25% of 360) + (10% of 140).
BT — I% a9 (25% of 360) + (10% of 140)|

A) 90 B) 104 C) 140 D) 18

Answer: B — 104

Quick method (*20-40 sec)

25%=1/4, so the first block is 360+4=90.
10% of 140=14; total 90+14=104.

Full method

1. 25% of 360=(25/100)x360=9000/100=90.
2.10% of 140=(10/100)x140=1400/100=14.
3.90+14=104. The two bases are different, so calculate the blocks separately.

31 3dlar (Bar3a1 20-40 Afd<)

25%=1/4; Ufas ardy 360+4=90|

140 T 10%=14; 35 90+14=1041

ya sdtar

1. 360 € 25%=(25/100)x360=9000/100=901

2. 140 € 10%=(10/100)x140=1400/100=141
3.90+14=1041 Bases 24 I, for St 2 Idy 24 d= |

Ex 42Easy — Simplify: (12.5% of 640) - (20% of 150).
AT — I% a9 (12.5% of 640) - (20% of 150)|

A) 80 B) 10 C) 30 D) 50

Answer:D — 50

Quick method (%20-40 sec)

12.5%=1/8 gives 640+8=80.

20%=1/5 gives 150+5=30; difference 80-30=50.
Full method

1.12.5/100=125/1000=1/8. Thus 12.5% of 640=640/8=80.
2.20/100=1/5. Thus 20% of 150=150/5=30.

3. Subtract the completed blocks: 80-30=50.
31 3dlar (Bar3a1 20-40 Afd<)

12.5%=1/8; 640+8=801
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20%=1/5; 150+5=301 2d« 80-30=501
yar 3dtar

1. 12.5/100=125/1000=1/8; 640 =" fJA" 640/8=801
2.20/100=1/5; 150 =" fdAr 150/5=301

3. Yd Je a1gy weTg: 80-30=501

Medium — Simplify: (16% of 75) + (37.5% of 64).
T3S — I &3: (16% of 75) + (37.5% of 64)1

36 40 28 48

Answer: A — 36

Quick method (»*20-40 sec)

Swap the first calculation: 16% of 75=75% of 16=(3/4)x16=12.
37.5%=3/8 gives (64+8)x3=24; total 12+24=36.

Full method

1.16% of 75=(16/100)x75=1200/100=12.
2.37.5%=37.5/100=375/1000=3/8.

3. (3/8)x64=192/8=24.

4. Add the blocks: 12+24=36.

31 3dlar (Bar3a1 20-40 Afd<)

yfasT fararg swap a3: 16% of 75=75% of 16=(3/4)x16=12I
37.5%=3/8; (64+8)x3=2413% 12+24=361

ya sdtar

1. 75T 16%=(16/100)x75=1200/100=121
2.37.5%=375/1000=3/8I

3. (3/8)x64=192/8=241

4. 9% IITU 13 12+24=36

Medium — Find p: (p% of 480) + (3/8 of 160) = 144.
T3S — p B3: (p% of 480) + (3/8 of 160) = 1441

12.5 15 17.5 20

Answer:C —17.5

Quick method (220-40 sec)

3/8 of 160=60, leaving 144-60=84 for the percentage block.
10%+5%+2.5% of 480 =48+24+12=84, so p=17.5.

Full method

1. (3/8)x160=480/8=60.
2. The equation becomes (p/100)x480+60=144.
3. Subtract 60: (p/100)x480=84.
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4. Divide by 480 and multiply by 100: p=84x%100/480=8400/480.
5. Divide numerator and denominator by 48: p=175/10=17.5.

6. Check: 17.5% of 480=84, and 84+60=144. The requested p is 17.5; the percentage is 17.5%.

37 3dtar (Bar3a1 20-40 Afd<)

160 T 3/8=60; percentage &t 144-60=84 afgnf|
480 7 10%+5%+2.5%=48+24+12=84, for &et p=17.51
ya sdtar

1. (3/8)x160=480/8=601

2. Equation (p/100)x480+60=144 g1

3. 60 WeTg: (p/100)x480=841

4.480 &% €3 d 100 &' =" p=8400/4801
5.9d1 § 48 3% €3: p=175/10=17.5I

6. 7'9: 480 T 17.5%=84; 84+60=144| p & md 17.5 J; percentage 17.5% J|

Ex 45Medium — Simplify: (40% of 25% of 800) + (15% of 200).
TIfHMET — I 93: (40% of 25% of 800) + (15% of 200)|

A) 350 B) 110 C) 230

Answer: B — 110

Quick method (%20-40 sec)

40% of 25% gives (2/5)%(1/4)=1/10 of the original 800, or 80.
15% of 200=30; total 80+30=110.

Full method

1. First 25% of 800=(1/4)x800=200.
2. Then 40% of that 200=(40/100)*x200=80.
3. The second separate block is 15% of 200=(15/100)x200=30.

4. Add: 80+30=110. Do not replace 40% of 25% by 65%.
3 3dtar (Barsa1 20-40 Afd<)

40% of 25%=(2/5)x(1/4)=1/10; 800 =" €At fdAT 80|
200 = 15%=30; 3% 80+30=1101
yar sdtar
1. ufgst 800 T 25%=(1/4)x800=2001
2. feg 87 200 & 40%=(40/100)x200=80 |
3. 243 gn 1y &9 200 T 15%=(15/100)x200=301
4. 73 80+30=110140% of 25% & 65% & &G
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Hard — Simplify: (62.5% of 384) + (3/5 of 40) + (16 2/3% of 144).
T — J5 J3: (62.5% of 384) + (3/5 of 40) + (16 2/3% of 144)]

24 40 30 34

Answer:D — 34

Quick method (%20-40 sec)

62.5%=5/8: 384+8%5=48x5=240. The divisor is 40+5x3=24.

The quotient is 10. Also 16 2/3%=1/6, so the final block is 24. Total 34.
Full method

1.62.5%=625/1000=5/8; (5/8)x384=1920/8=240.
2. 3/5 of 40=(3/5)x40=120/5=24.

3. Divide the complete blocks: 240+24=10.

4.16 2/3%=(50/3)/100=50/300=1/6.

5. (1/6)x144=144/6=24.

6.10+24=34.

3w 3dtar (Ba134T1 20-40 Afde)

62.5%=5/8; 384+8x5=48x5=2401 Divisor 40+5x3=24|
Quotient 10 31 16 2/3%=1/6, fer et nrydt IIGY 241 & 341
yar 3dtar

1. 62.5%=625/1000=5/8; (5/8)x384=1920/8=240]

2.40® 3/5=120/5=241

3. Yd Iy £3: 240+24=101

4.16 2/3%=(50/3)/100=50/300=1/61

5.144 T 1/6=144/6=241

6. 10+24=34]

Hard — A farmer has 1200 kg of wheat. He sells 25% of it, then sells 20% of the remaining wheat. How

many kg are left?
iy — fams 9% 1200 kg 3 J1 Ufgsst 8 fereT 25% 29 4, fag gat a=d € 20% =29¢" J1 fdat kg d=a gat?

660 900 720 780

Answer:C — 720

Quick method (»*20-40 sec)

Remaining factors are 3/4 and 4/5; their product is 3/5.
1200x3/5=240%3=720 kg.

Full method

1. First sale: (25/100)x1200=300 kg.

2. After the first sale: 1200-300=900 kg.

3. Second sale uses 900 as the base: (20/100)x900=180 kg.
4. Final remainder: 900-180=720 kg.

5. Check: total sold 300+180=480 kg; 1200-480=720 kg.
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31 3dlar (Barza1 20-40 Afd<)

gg< @8 factors 3/4 m3 4/5 Ia; product 3/51
1200x3/5=240x3=720 kg|

yar sdtar

1. yfg&t feaat: (25/100)x1200=300 kg

2. yfgedt feadt 3 gmiw 1200-300=900 kg |

3. gt feadt = base 900 3: (20/100)x900=180 kg|
4. nflg 900-180=720 kg &1

5. Atg: 95 fedt 300+180=480 kg; 1200-480=720 kg|

Ex 48SBI Clerk pattern — Find p: [(p% of 720) + (7/8 of 64)] + (12.5% of 256) = 36.5.
SBI Clerk pattern — p 33: [(p% of 720) + (7/8 of 64)] + (12.5% of 256) = 36.5|

A) 35 B) 25 C) 30 D) 40

Quick method (»*20-40 sec)

The divisor block is 56 and the separate added block is 32. Thus the quotient must be 36.5-32=4.5.
Required percentage amount =4.5x56=252. Since 35% of 720=30%+5%=216+36=252, p=35.

Full method

.7/8 of 64=(7/8)x64=448/8=56.

.12.5% of 256=(1/8)x256=32.

. The equation becomes [(p/100)x720]/56+32=36.5.

. Subtract 32: [(p/100)x720]/56=4.5.

. Multiply by 56: (p/100)x720=4.5x56=252.

. Solve: p=252x%100/720. Reduce 252/720=7/20; p=700/20=35.

7. Substitute: 35% of 720=252; 252+56=4.5; 4.5+32=36.5.

37 3dtar (Baraa1 20-40 Afd<)

Divisor €& 31gy 56 M3 84d" rifanT 31y 32 J1 for &€t quotient 36.5-32=4.51
Percentage 8! H33" 4.5x56=2521 720 T 35%=30%+5%=216+36=252; for et p=35|
yar 3dtar

1. 64 T 7/8=448/8=561

o o W N P

2. 256 T 12.5%=(1/8)x256=32

3. Equation [(p/100)x720]/56+32=36.5 g1

4.32weB: [(p/100)x720]/56=4.51

5.56 & gIe": (p/100)x720=4.5%x56=252|

6. p=252x100/720; 252/720=7/20, fer St p=700/20=35|
7. YA UR: 720 € 35%=252; 252+56=4.5; 4.5+32=36.51
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7. Common mistakes fefeniraeit bt niy arssStngt

COMMON MISTAKES - nfrH &3t

1. Omitting +100: 8% of 250=(8/100)x250=20, not 2000.

2. Adding unlike bases: 20% of 100 + 30% of 200=20+60=80; it is not simply 50% of 300.

3. Adding repeated “of"” percentages: 50% of 20% of 600=(1/2)x(1/5)x600=60.

4. Using the original base after “remaining”: in Ex 47, the second sale is 20% of 900, not 20% of 1200.
5. Misreading a mixed percentage: 16 2/3%=1/6, not 16x(2/3) %.

6. Confusing a percentage number and an amount: in Ex 44, 84 is the amount and 17.5 is the requested
percentage number.

. +100 327 250 T 8%=(8/100)x250=20, 2000 &1

. 243 bases A3a™: 100 T 20% +200 T 30%=20+60=80; feg fifar 300 € 50% &I

. Bar3g “of” E:SﬂB?S': 50% of 20% of 600=(1/2)x(1/5)x600=601

. “Remaining” 3 ™e Yar' base B3 Ex 47 &g gt feadt 900 € 20% J, 1200 € &di|

. Mixed percentage 383 Uga™: 16 2/3%=1/6, 16x(2/3)% &l

. Percentage & nia W3 W3ar fus@<: Ex 44 €9 84 W33 3 17.5 percentage & Ufgn »iq J1

o U1 A WIN =

8. Exam tip Exam f&g v < ais

EXAM TIP - ydifunr gsmo

Percentage—fraction mixtures and missing percentage values are useful simplification patterns for banking as
well as SSC, Railways and state numerical tests. Direct-question frequency varies; the same calculation also
appears inside arithmetic word problems. Aim for 20-35 seconds for anchor percentages and 35-55 seconds for
an unknown in a mixed expression. Use options intelligently: in Ex 44 the required amount is 84 from a base 480.
Since 15%=72 and 20% =96, the answer must lie strictly between 15 and 20; only 17.5 fits its options. Confirm
with 48+24+12=84.

Percentage-fraction fi8 "= »3 missing percentage banking ® &% SSC, Railways »3 state numerical tests St & an 2
patterns I& | fHd 7 €t farest gesdt J; &3 faama word problems »ieg & mm8er 31 °HY percentages &gt 20-35 M3 mixed
expression © unknown &gt 35-55 Afde 381 Ex 44 fég 480 f&g W33 84 Irdiet 31 15%=72 M3 20%=96, fTA S nig 15 M3 20
fegarg 31 Options &9 fiag 17.5 fée J1 48+24+12=84 &5 Yar a3 |

Fast multiplication and division
IS »3 €3 @ 39 391

1. Whatis it? fea &t 32

Fast calculation replaces a difficult operation with easier operations of exactly the same value. If a shopkeeper sells 48
packets at ¥25 each, he can calculate 48x100+4=3¥1200 instead of doing a long multiplication. The answer stays exact.

31 formg &9 »id 1 & B s E8 Ay a8 5e8e T edaed 225 8 48 Ude 29 31 89T I 396 € af 48x100+4=%1200 Jd Ade' J|
He™g YadT exact 3fder 1

These are not separate arithmetic rules. They come from easy fractions such as 5=10/2 and 25=100/4, or from splitting
99 as 100-1. The best method is the one that gives fewer manageable steps for the actual numbers.

fog formg @ &< foe &df gs1 feg 5=10/2, 25=100/4 T3aint Hdtnt fractions AF 99=100-1 Edd! 33 3 g< I&| fo3 Aftmet B¢t fal
3dta &8 Wie M3 Y e 936, 83 93|
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2. How to recognise it res fa2 ug=id?

Look for x5, x9, x11, x25, x50, x125, x99 or x999; division by these numbers; or repeated factors in neighbouring

terms. A mixed expression may contain several separate blocks, each with its own useful shortcut.
x5, x9, x11, x25, x50, x125, x99 A x999, fEgs’ a8 €3 At 57%-6'% U feg f&a factor 291 st expression € 243 Iyt B¢t 243
shortcuts Ba1 Ha© I&|

3. Basic concept from zero fasas ag 3 m3

KEY IDEA - ¥y dI%

Multiplying by a fraction means multiplying by its numerator and dividing by its denominator. Thus
Nx25=Nx100/4. Here N is the number being multiplied. For division, invert the multiplier: N+25=Nx4/100.
Distribution gives Nx99=Nx(100-1)=100N-N. Every shortcut must preserve the original operation.

Fraction & 31" dda € H3%Y numerator &% JI<’ M3 denominator & €3 J1 &R &gt Nx25=Nx100/41 N 87 Hftm 3 famer
forrg ada J1 €3 Bt 8%< factor BareT I: N+25=Nx4/1001 Distributive rule && Nx99=Nx(100-1)=100N-N1| I3 shortcut f€g
MAS IH T UG g9 Idie J1

Operation -

x5/ +5

x9

xT11
x25 /[ +25
x50/ +50
x125 [ +125

Exact route and origin - Hdl aH3 m3 95 Small illustration - 2t @eaas

Nx5=10N/2; N+5=2N/10, because 5=10/2. 74x5=740+2=370; 185+5=370+10=37

5=10/2 31 gr=" f€Q9 ©H g1 ada »iTr; €3 €9 dare ddd ex

&8 231

9N=10N-N, since 9=10-1. 83x9=830-83=747

TH JI<" ddd f¥d 2/d mAS At weTg|

TIN=10N+N, since 11=10+1. 83x11=830+83=913

TH 31" &dd fed €9 MAS Ay 73|

25N=100N/4; N+25=4N/100, because 25=100/4. 84x25=8400+4=2100; 675+25=2700+100=27

Jre f€9 ¥ 91 dad 5a7 fdwr; €3 fég 99 g/ ada § &% 23|
50N=100N/2; N+50=2N/100. 46%x50=4600+2=2300; 850+50=1700+100=17
3 f€9 H 91 daa »iaT; €3 fég e ddd § &S 3|

125N=1000N/8; N+125=8N/1000, because 125=1000/8. 56x125=56000+8=7000;
g {9 oag I d9d s 573 €3; €3 &g nis g s9a 2250+125=18000+1000=18
IAd 5B €3
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Operation - a4 Exact route and origin - Hdl aH3 »3 I95 Small illustration - 8¢t 8e/ads
x99 [/ x999 99N=100N-N; 999N=1000N-N. 64%x99=6400-64=6336;

B 7 I I add f¥d 219 MAS ’itm wag| 38x999=38000-38=37962
Compatible For bz0, (axb)/b=a. For c20, (axb)/c=ax(b/c). a,b,c are (32x75)+25=32x3=96
cancellation numerical factors.

a,b,c 3= ¥ factors g1 ¥ nonzero factor Gug-J&t
Jeer J; Ufast b/c ddaT ByT d AT J|

Halve / double in ab=(a/2)(2b), where a,b are numbers. The factors 2 and 16x35=8x70=560
products 1/2 cancel.

f&a factor »igr 3 g €91 dd& &S product Sdt gEse|

Common factor ab+ac=a(b+c); ab-ac=a(b-c). This reverses 47%x99+47=47%x100=4700
distribution.
1=z 7 WG &g fa factor g7ad a€; f&a distributive rule &
€5c J1

When N is divisible by 4, do N+4 before x100 for x25: 84+4x100=2100. If it is not, the formula still works: 27x25=
(27x100)+4=2700+4=675. Do not round 27+4 to 7. Exact fractions and exact decimals are allowed; rounding is not part
of this shortcut.

N & 4 ygr €37 J2 37 x25 Bet Ufast N+4 dg B=: 84+4x100=21001 Yd' &' €3 31 & formula At I: 27x25=2700+4=6751 27+4 & round
gdd 7 &' Bl Exact fraction At exact decimal €33 Aa< J; shortcut f€9 rounding &dt 31

The x11 digit method: understand the carries x11 =& »ia & 3dtar m3 Carry

For a two-digit number 10a+b, a is the tens digit and b the units digit. Multiplication gives (10a+b)x11=100a+10(a+b)+b.
Keep b at the right, place a+b in the tens position and carry if the sum is 10 or more. This is simply TON+N written by
columns.

g nigt & AfemT 10a+b &9 a Tt mi3 b feardt @ nig 31 x11 ad& '3 100a+10(a+b)+b g=e7 I A b 38, Tadt St af a+b A M3 AI 10 7
29 Je 3 carry feg1 feg frag 10N+N & 3 €9 A3 J|

Number -"ftm  Neighbour sums and carry - 13 m3 Carry Result - A==
42x1 4+2=6; place 4,6,2. 462

4+2=6; 4,6,2 f&a1
76x11 7+6=13; keep 3 in tens, carry 1to 7, giving 8,3,6. 836

7+6=13; €t f€9 3, carry 1 &% 7% 8 9278, 8,3,6

586x%11 From right: keep 6; 8+6=14->write 4, carry 1; 5+8+1=14->write 4, carry 1; left edge 5+1=6. 6446
HA 6; 8+6=14 34 m3 carry 1; fad 5+8+1=14 34 m3 carry 1; ¥9 5+1=61

For a longer number, add adjacent digits from right to left, including each carry, and treat the outside neighbours as
zero. If the digit pattern feels less reliable than 10N+N, use the addition method. It is equally valid and often faster for
numbers containing zeroes.
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et At BEt A 3 U9 %-5% M H3, I9 carry 38 & 13 97938 gniel & zero Hé | A wia 28 3dtd feg g84T U= 3 10N+N J1 8T &t
Hdt I M3 zero TH8MT Hitme! et nigHg AT J1

4. Standard method o3 =9 =93< =& 3dtar

1. Mark the expression's brackets and separate multiplication/division blocks from addition/subtraction.
Brackets fous 36 »i3 #iz/werS 3 24d /3 © U UsS|

2. Choose an exact rewrite for each friendly multiplier or divisor. Write one short line showing it before doing mental
arithmetic.
Ha multiplier 7 divisor Bt exact 888 93| H& {89 ads 3 ufos! fa &t &ets f8a|

3. Cancel compatible factors inside a true product or quotient; preserve the complete divisor grouping.

wHS product A quotient »fed compatible factors d2; Yd divisor €t grouping 9781

4. Calculate the blocks and combine them with their original signs. Use a common factor if it shortens neighbouring
terms.

JSY d€ 3 MAS signs &S n3/WTE| &8 © UTt f&g common factor d 3t 2|

5. Check approximate size and, if useful, the last digit. A last-digit match alone does not prove the full answer.
HE™™ € BA15d] »ad w3 B3 I 31 viddl »id A9 | g »rdt »id fHsse &8 yar Hems HEs odf de

5. One-minute shortcut f&a fife @& macde

SHORTCUT : H'gcd<T

First ask: “Can | halve, quarter, divide by 8, or use a nearby 10/100/1000?" Then look for repeated factors. For
Nx99-Nx9, taking N common gives Nx90 immediately. These routes work by exact factorisation and
distribution. They do not permit cancelling factors across a sum, treating division as multiplication, or changing
N+25 into N+100+4. The correct division route is 4N/100.

yfgst Ue: “nfar, Ta7 fdAT, s &8 €3 71 &3 10/100/1000 &% 84 g 32" fed repeated factor 281 Nx99-Nx9 f&g N
common & d fifar Nx90 fsser J1 feg exact factorisation »i3 distributive rule &% Hdt 31 13 € »ig-utg dee, €3 § I Hae A
N+25 & N+100+4 g8 Irs3 J1 HIt €3 4N/100 J1

6. Solved examples 33 it 8eragst

Ex 49Easy — Simplify: 86 x 5.
YT — J& d3: 86 x 51

A) 430 B) 860 C) 215 D) 435

Answer: A — 430

Quick method (%20-40 sec)
5=10/2, so first halve 86 to get 43.
Multiply 43 by 10: 430.

Full method

1. 86x5=(80+6)x5.
2.80x5=400; 6x5=30.
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3.400+30=430.
31 3dlar (Ba13a1 20-40 Afd<)

5=10/2; ufgst 86 € »igT 43 BL|
43310 &% I d3: 4301

yar sdtar

1. 86x5=(80+6)x5I

2. 80x5=400; 6x5=301

3. 400+30=4301

Easy — Simplify: 72 x 9.
YT — d8 d3: 72 x 91

638 658 648

Answer: C — 648

Quick method (%20-40 sec)

Multiply by 10 and remove one 72: 720-72.
720-70=650; 650-2=648.

Full method

1.72x9=(70+2)x9.
2.70%x9=630; 2x9=18.
3.630+18=648.

39 3dlar (Barzar 20-40 Afd<)

TH I daa ¥ 72 wer§: 720-721
720-70=650; 650-2=6481

yar sdtar

1. 72x9=(70+2)x91

2.70x9=630; 2x9=18|I
3.630+18=648|

Medium — Simplify: 68 x 11 + 48 x 25.
TafHnaT — J& J3: 68 x 11 + 48 x 251

1848 2048 1928

Answer: D — 1948

Quick method (»#20-40 sec)

68x11=680+68=748. For x25, quarter 48 to get 12, then x100=1200.
748+1200=1948.

Full method

1. 68%11=68x%(10+1)=680+68=748.
2.48x25=(40+8)x25=1000+200=1200.
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3.748+1200=(700+1200)+48=1900+48=1948.
31 3dlar (Ba13a1 20-40 Afd<)
68x11=680+68=7481 x25 B¢t 48 & Jar fJnr 12, fag x100=12001
748+1200=19481
ya sdtar
1. 68x11=68x%(10+1)=680+68=748|
2. 48x25=(40+8)x25=1000+200=1200|
3. 748+1200=1900+48=19481

Medium — Simplify: 73 x 99 - 18 x 9.
TIHMTST — IS J3: 73 x 99 - 18 x 9|

7055 7065 7165

Answer: B — 7065

Quick method (»*20-40 sec)
73%x99=7300-73=7227; 18x9=180-18=162.
7227-162=7227-160-2=7065.

Full method

1.73%x99=(70+3)x99=6930+297=7227.

2.18x9=(10+8)x9=90+72=162.

3.7227-162: subtract 100 to get 7127, then 60 to get 7067, then 2 to get 7065.
39 3dlar (Barzar 20-40 Afd<)

73%x99=7300-73=7227; 18x9=180-18=1621
7227-162=7227-160-2=7065

yar sdtar

1. 73x99=(70+3)x99=6930+297=7227 |
2.18x9=(10+8)x9=90+72=1621

3. 7227 f&d 100 wer & 7127, feg 60 wer & 7067, feg 2 wer & 70651

Medium — Simplify: 475 + 25+ 310 + 5 - 96 + 8.
TIHTE — IS 33: 475 + 25+ 310 + 5 - 96 + 81

69 57 81

Quick method (»*20-40 sec)

+25: 475%x4+100=19. +5: 310x2+10=62.

The last quotient is 12; combine 19+62-12=69.
Full method

1. 475+25=19 because 25%19=25%(20-1)=500-25=475.
2.310+5=62 because 5x62=300+10=310.
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3.96+8=12 because 8x12=96.
4.19+62-12=81-12=69.
31 3dlar (Ba13a1 20-40 Afd<)

+25 Bt 475%x4+100=191 +5 Bt 310x2+10=621

nradt quotient 12 3; 19+62-12=691

ya sdtar
1. 475+25=19 fa€fa 25x19=500-25=4751
2.310+5=62 fa€fa 5x62=300+10=310|
3.96+8=12 faBfa 8x12=96|
4.19+62-12=81-12=691

Hard — Simplify: 48 x 125 + 76 x 50 - 3250 + 25.
YT — I 9d: 48 x 125 + 76 x 50 - 3250 + 25

9800 9930 9670 8670

Answer: C — 9670

Quick method (%20-40 sec)
48x125=(48+8)x1000=6000; 76x50=(76+2)%100=3800.
3250+25=130; total 6000+3800-130=9670.

Full method

1. 48x125=(40+8)%x125=5000+1000=6000.
2.76x50=(70+6)x50=3500+300=3800.

3. 3250+25=130 because 25x130=3250.
4.6000+3800=9800.

5.9800-130=9800-100-30=9700-30=9670.
37 3dta (Baraa1 20-40 Afd<)

48x125=(48+8)x1000=6000; 76x50=(76+2)x100=3800
3250+25=130; % 6000+3800-130=96701
yar 3dtar

1. 48x125=(40+8)x125=5000+1000=60001

2. 76x50=(70+6)x50=3500+300=38001

3. 3250+25=130 fagfa 25x130=32501

4. 6000+3800=98001

5. 9800-130=9700-30=96701

Hard — Simplify: 406 x 11 + 237 x 99 - 237 x 9.
T — J& &3 406 x 11 + 237 x 99 = 237 x 9|

25706 26270 23796 25796

Answer: D — 25796

Quick method (*20-40 sec)

houseofaspirants.in « Free notes, MCQs & PYQs Page 69 [ 217



HOUSE OF ASPIRANTS « Quantitative Aptitude

Chapter 4 - Simplification

Factor the last two terms: 237x(99-9)=237x90=21330.
406%x11=4060+406=4466; add 21330+4466=25796.
Full method

1.406x11=406x%10+406=4060+406=4466.
2.237%99=237x(100-1)=23700-237=23463.
3.237%9=237x%(10-1)=2370-237=2133.
4.23463-2133=21330.

5.4466+21330=25796.
31 3dlar (Ba13a1 20-40 Afd<)

mrydt € Uet f&9 237 common: 237x(99-9)=237x90=213301
406x11=4060+406=4466; 13 21330+4466=25796
ya sdtar

1.406x11=4060+406=44661
2.237%x99=23700-237=234631

3. 237x9=2370-237=21331

4.23463-2133=213301

5. 4466+21330=25796|

Ex 56SBI Clerk pattern — Simplify: 256 x 25 + 144 x 125 - 6250 + 50.

SBI Clerk pattern — J® &d: 256 x 25 + 144 x 125 - 6250 + 501

A) 24375 B) 24275 C) 24175

Answer: B — 24275

Quick method (220-40 sec)
256%25=64x100=6400; 144%x125=18%1000=18000.
6250+50=125; 24400-125=24275.

Full method

1.256%25=(200+50+6)x25=5000+1250+150=6400.
2.144x125=(100+40+4)%125=12500+5000+500=18000.
3.6250+50=625+5=125.

4.6400+18000=24400.

5.24400-125=24400-100-25=24300-25=24275.
3 3dta (Baraa1 20-40 Afd<)

256x25=64x100=6400; 144x125=18x1000=180001
6250+50=125; 24400-125=24275|

yar sdtar

1. 256x25=(200+50+6)x25=5000+1250+150=64001

2. 144x125=(100+40+4)x125=12500+5000+500=18000!
3. 6250+50=625+5=125|

4. 6400+18000=244001
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l 5. 24400-125=24300-25=24275I

7. Common mistakes fefeniaeint i niy ars St

COMMON MISTAKES - nTH ars3nf

1. Using the multiplication route for division: Nx25=100N/4, but N+25=4N/100.

2. Ignoring carry in x11: 87x11=957; writing 8,15,7 as separate digits is invalid. Keep 5, carry 1to make 9.
3. Compensating by 1instead of N: 64x99=6400-64, not 6400-1.

4. Losing a sign while factoring: 29x99-29x9=29x(99-9), not 29x(99+9).

5. Halving both factors: preserving a product requires halving one and doubling the other; halving both divides
the product by 4.

1. 1 o5 A3 €3 &8 B8<m: Nx25=100N/4, ug N+25=4N/100I

2. x11 &t carry 82 87x11=957; 8,15,7 24d via &dt {3y Aae| 5 du A carry 1 5% 8 § 9 g6

3. N &t & 1 w82 64x99=6400-64, 6400-1 &1 |

4. Common fenft sigh 883" 29x99-29x9=29%(99-9), 73 &dl|

5. @2 factors »fd aa&": product 8dt Jue Bt f&x nigr 3 g Earer &1 €€ T 96 &8 product J&r gfg Aer I

8. Exam tip Exam fég ax €t afs

EXAM TIP - ydtfunr gsmo

These calculation patterns support many numerical questions across the listed exams; a shortcut need not
appear as a separately named question. Frequency depends on the paper. Target 15-25 seconds for a single
friendly product and 30-45 seconds for a mixed chain after practice. In Ex 56, the positive total is 24400 and the
last term is subtracted, so 24375 is too close to that total for a subtraction of 125. Last-digit checking cannot
distinguish 24175 from 24275: both end in 75. Use the actual subtraction to finish.

feg forrg f&3 exams © €t numerical et {89 HeE dde J; shortcut © & &8 24aT A M8 8l &dl| Frequency paper
&% gesdl J1 ffd 7a product Bt 15-25 w3 st B3t 3¢t 30-45 Afde 391 Ex 56 f€9 positive 88 24400 3 M3 125 W8 J;
24375 fhag 25 wient ¥ 3, for B¢t a3 J1 fiag last digits &7 24175 m3 24275 &4 &df de; 88 75 '3 Yok I8 | MAS W8 Jdd
dqr ad|

Near-base products and quick squares
Base © &3 91 M3 3@ Squares

1. Whatis it? fea &t 32

A near-base product uses distances from a convenient number such as 100 instead of long multiplication. A trader
buying 98 bags at ¥97 each can think “2 below 100" and “3 below 100". A quick square uses the same idea, or a
special ending such as 5, to multiply a number by itself.

Near-base product f€9 &g gie € g 100 =ddft 7t #itm 3 gad €93< gf| =utdt ¥97 8 98 adinfi ¥ydle 37 “100 3 2 We” »3 “100 3 3
Wie” A9 AFET J1 Square fEg Aftm nye &% grer Jet J; 535 base A »idtast 5 fTRG Ay 9g Haer 31

The method is exact. It records the whole product, including a small correction from the two distances. Forgetting that
correction gives only an approximation.

feg exact 3dtar J1 fer f€9 Yar product mEer 3, @ 2da 2 g2 78t &<t correction €1 Correction £3 fe§ 3t figg »iewr gfder 31
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2. How to recognise it res fa2 ug=id?

Look for numbers close to the same base, such as 98 and 97, 103 and 107, or 987 and 996; numbers equally far below
and above a base, such as 96 and 104; and integer squares ending in 5, such as 652 or 1152. The last digit 5 shortcut is
for a square, not for every product containing 5.

&3 base € &3 Aftmrel 249: 98 M3 97, 103 M3 107 ' 987 "3 996 | Base 3 gdd We-2q, fie 96 3 104, € °HY I&| nidld 5 €8 integers
T squares, fig 652 A 1152, Uge | mdids 5 € 3did square &1 J, 5 T3 Id I Set &1 |

3. Basic concept from zero fasas ag 3 m3
KEY IDEA - Y dI%

Let the two numbers be B+a and B+b. B is the chosen base, while a and b are signed distances: below the base
means negative and above means positive. Expanding gives (B+a)(B+b)=B?*+B(a+b)+ab=B(B+a+b)+ab. The

cross-adjusted number B+a+b supplies the large block; ab supplies the correction.

€ Hftmiet B+a m3 B+b B2 B gfen base 3 a,b signed 23 I&: base 3 wie d2 37 negative, €0 J2 37 positive | 8% &8 (B+a)
(B+b)=B2+B(a+b)+ab=B(B+a+b)+ab gce* J| Cross-adjusted Hfam™ B+a+b €3 f{dA" 3 ab correction féer J|

Formula - eays" Meaning and origin - 389 "3 a9& lllustration - 8€7a3s
(B+a)(B+b)=B?+B(a+b)+ab B is any convenient base; a,b are signed offsets. (100-2)
Expand both brackets by distribution. (100-3)=10000-500+6=9506
B 3¢t €t AT base, a,b signed @33 &1 €€ brackets 8%
formula fH&er J1
(B-d)(B+d)=B>-d? d is the common distance from B. In the general (100-4)(100+4)=10000-16=9984
formula a=-d,b=d, so the middle correction B(a+b) is
zero.
d, B 3 §99d 294 J1 a=—d M3 b=d &S fegdas fda 0 3
Aer J1
(Bxd)?=B2x2Bd+d? B is the convenient base and d the nonnegative 49%=(50-1)2=2500-100+1=2401

distance. Put the same offset into both factors; d? is
always added.

B 4T base »3 d dig-fg=3Ha 2dd J1 2% factors feg f&a
offset UG; d? onm Afanr Aer 31

(10n+5)2=100n(n+1)+25 n is the nonnegative integer formed by removing the 85%: n=8; 8x9=72;
final digit 5. Expansion gives 100n*+100n+25. 72x100+25=7225
n Mtg®t 5 g7 F gfent dig-fge3Ha integer 31 98E &%
100n2+100n+25 fiser 31
For B=10X: product=BL+R k is the number of zeroes in B; L=B+a+b and R=ab. If B=1000, L=983,R=52 =

0=R<B, write exactly k digits for R after the left block L. 983]052=983052

k, B zeroes © fare3t; L=B+a+b "3 R=ab J&1 0<R<B d=
3T HA R 2 Y3 k »id {531
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Formula - ays" Meaning and origin - H389 »3 96 lllustration - e/aas
If R=B: R=gB+r = g is the carry quotient and r the remainder, O=r<B. B=100,L=121,R=108 =
BL+R=B(L+q)+r Divide R by B; add q to the left block and keep r on the 122|08=12208
right.
q carry quotient M3 r remainder 31 R$ B &% €3; q ¥&
H3 M3 r Hr Y|
Formula - gUs" Meaning and origin - H3%9 »3 I35 lllustration - €T
If -B<R<O: Borrow one whole base from the left. For larger negative B=100,L=100,R=-16 =
BL+R=B(L-1)+(B+R) corrections, repeat or use ordinary signed arithmetic. 99|84=9984
g8 3 ¥ ydr base 8ud B2 1 Negative correction dg 23t < 31 feg
borrow a3 7 fiar signed farmg a3 |

The vertical line | in a block calculation such as 95|O6 is a place-value separator, not an absolute-value sign. At base
100, 95|06 means 95x100+6=9506. At base 1000, 983|052 means 983x1000+52=983052. One block separator has a
different role from paired absolute-value bars |x|.

95|06 =dd! block forg fég fegarasl | fiide place-value 24 ada B¢t d, absolute value adf1 Base 100 €3 95|06 & H3%9
95x100+6=95061 Base 1000 €3 983|052 T H35¥ 983x1000+52=9830521 f€a block separator »3 A3t €& | x| bars 2 34 24 I&|

Below, above and opposite sides of a base Base 3 uie, 20 w3 @3 um

Case - B3 Signed offsets - g3 Cross-adjustment and correction - farrg
98x97: both below 100  a=-2,b=-3; ab=+6. Left 98-3=95; right 06; 95/06=9506.
T€ 294 negative; I positive 61 e 98-3=95; Hr 06; A=™g 9506
103x107: both above a=+3,b=+7; ab=+21. Left 103+7=110; right 21; 110|21=11021.
100 e @dd positive; g7 211 gg 103+7=110; Hnt 21; A== 110211
96x104: opposite sides a=-4,b=+4; ab=-16. Left 96+4=100. Compute 100x100-16=9984, or borrow to
ffa gad negative, € positive; &7 96t 9984.
-161 e 96+4=1001 100x100-16=9984 A borrow d3a 99|84/
112x109: carry at base a=12,b=9; ab=108. Left 112+9=121. Right 108=1%100+8; carry 1to make
100 gaa 12 w3 9; product 1081 122|08=12208.

g 112+9=1211Hn 108 f&< carry 1 fe§; 122|08=12208

When the convenient base is 50 or 200 7% 747 base 50 #f 200 J=

multiplier is exactly 100. For 48x53 with B=50, the offsets are -2,+3: 50°+50x1-6=2500+50-6=2544. Cross-adjusting
gives 51, but the calculation is 51x50-6, not 51|06. For 198x203 with B=200, use 200%+200x1-6=40194.

gfgni formula far € numerical base B¢t Adt 31 € wid HA A36 21 3dter 3¢ fHar garer I 7€ block multiplier fa&a® 100 d2148x53
et B=50 M3 g3d -2,+3: 2500+50-6=25441 Cross-adjusted HfamT 51 3, ug farmg 51x50-6 3, 51|06 &JT1 198x203 Bt B=200:
40000+200-6=401941
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Why every integer square ending in 5 ends in 25 5 '3 ¥a@ integer @ square 25 '3 fag€ Wae' 37

Write the number as 10n+5. Squaring produces 100n?+100n+25=100n(n+1)+25. The first part is a multiple of 100, so its
last two digits are zero; adding 25 fixes the last two digits as 25. Calculate n(n+1), then append exactly 25. For 5%, n=0
and the answer is 25; for 1052, n=10 and 10x11=110, giving 11025.

Hitm 10n+5 &1 Square=100n2+100n+25=100n(n+1)+25| yfgsT fdAr 100 & multiple 3, for Bt mingdt € vid zero; 25 A3 a Mrddt ©
wid 25 g 7R g1 Ufgst n(n+1), feg nrftg 25 561 52 f¥g n=0, Fi=g 251 1052 9 n=10; 10x11=110 3 11025

For a decimal such as 6.53, scale first: 6.5=65/10, so 6.5°=65%/100=4225/100=42.25. The integer ending-in-5 rule has
not changed; the decimal-place correction comes from squaring the factor 1/10.

6.5% €34t decimal B¢t Ufas scale &3: 6.5=65/10, f&r &€t 6.52=652/100=4225/100=42.251 Integer €' rule 8t J; emze &t
correction, 1/10 € square & &dd J|

4. Standard method g3 =g 233< =% 3dtar

1. Choose a base close enough to both factors to make their offsets easy. Write the offsets with signs.
¥ factors © &3 base B 31 offsets 74 I| 294 signs & 541

2. For a general near-base product, calculate B*+B(a+b)+ab. For B=10K, you may instead form the left block B+a+b
and the right correction ab.

n™ near-base product &et B2+B(a+b)+ab a31 B=10K = 31 ¥a7 block B+a+b m3 Hrit correction ab & & Fare J1

3. At a power-0f-10 base, pad the right block to k digits. Carry if it reaches B; borrow if it is negative. If uncertain,
compute Bxleft+correction directly.

Power-of-10 base €3 At Yd k ma {881 H& B 39 uds 37 carry; negative d2 37 borrow | H& J= 3t fifar Bxleft+correction a3

4. For a square ending in the integer digit 5, remove the final 5 to obtain n, calculate n(n+1), and append 25. For
other squares, use a nearby base and the £2Bd correction.

Integer T Mrydt vig 5 I8 31 5 de' d n B, n(n+1) 3 M3 »iilg 25 TG d9 squares St $35 base &5 +2Bd correction €331

5. Complete any outside addition/subtraction, then check the answer against the base square and the expected sign
of the correction.

gI98" H3/We8 Yd' aJ1 Base square M3 correction € sign & AETE € MEd A
5. One-minute shortcut f&= fife =@ gracde

SHORTCUT - wr3gcde

At base 100 or 1000, cross-adjust either number by the other number’s signed offset, then multiply the offsets.
This is B(B+a+b)+ab written in blocks. For symmetric factors B-d and B+d, jump straight to B2-d?. For an integer
ending in 5, use n(n+‘|)|25. These shortcuts are exact only when signs, carries and block widths are respected.
Do not join two right-hand digits at base 50 or 200, and do not use the ending-in-5 square rule for an unrelated
product such as 65x75.

Base 100 A 1000 €3 f&x Hftmir &g gt & signed gda 13; fag €% offsets grer ad | fea B(B+a+b)+ab & blocks f&g fgger dt 31
B-d »3 B+d d< 37 fifar B2-d?| Integer & »idlg 5 d= 37 n(n+1)| 25 331 Signs, carry W3 HA block © »id Adt d< 3t dt shortcut
exact J1 Base 50 A 200 €3 fHd & »ig & 131 65%75 €dal 84d product & ending-in-5 square & Hé |
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6. Solved examples 33 it 8eragst

Easy — Simplify: 652.
T — J8 a3: 6521

3625 4125 4225

Answer: C — 4225

Quick method (%20-40 sec)

Remove the final 5: n=6. Multiply 6 by the next integer 7 to get 42.
Append 25: 4225.

Full method

1.652=65%x65=65%(60+5).
2.65x60=3900; 65%x5=325.
3.3900+325=4225.

31 3dlar (Sar3a1 20-40 Afd<e)

nAig®T 5 IE6: N=61 MJTS integer 7 &S I: 6x7=42 |
nidflg 25 B18: 42251

yar 3dtar

1. 65%=65%65=65x(60+5)!I

2. 65x60=3900; 65x5=3251

3.3900+325=42251

Easy — Simplify: 98 x 97.
YT — I8 d3: 98 x 971

9506 9560 9606

Answer: A — 9506

Quick method (%20-40 sec)

Base 100: offsets -2 and -3. Cross-subtract: 98-3=95.
Their product is +6; write two digits 06. Join 95/06=95086.
Full method

1.98x97=98x(90+7).

2.98x90=8820; 98x7=686.
3.8820+686=8820+600+86=9420+86=9506.
31 3dlar (Sarsa1 20-40 Afd<)

Base 100; g3 -2 M3 -31 Cross-subtract: 98-3=95|
gddt & product +6; € mid 06 f&a1 95|06=9506
yar 3dtar

1.98%x97=98x(90+7)!I

2.98x90=8820; 98x7=686 |
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l 3. 8820+686=9420+86=95061

Medium — Simplify: 103 x 107.
TafimisT — I& &3: 103 x 1071

10721 11021 11012 m21

Answer: B — 11021

Quick method (~*20-40 sec)

Base 100: offsets +3,+7. Cross-add 103+7=110.
Right block 3x7=21. Thus 110|21=11021.

Full method

1.103%107=103%(100+7).
2.103x%100=10300; 103x7=721.

3.10300+721=11021.
31 3dlar (Barzar 20-40 Afd<e)

Base 100; @34 +3,+71 Cross-add 103+7=1101
HA 3x7=211 fer &€t 110]21=110211

yar sdtar

1. 103x107=103x(100+7)|
2.103x100=10300; 103x7=7211
3.10300+721=110211

Medium — Simplify: 96 x 104.
oI — I &3: 96 x 1041

10016 9916 10084 9984

Answer: D — 9984

Quick method (*20-40 sec)

The factors are equally far from 100: (100-4)(100+4).
Use 100%-42=10000-16=9984.

Full method

1. 96%x104=96x(100+4).
2.96%x100=9600; 96x4=384.
3.9600+384=9984.

4. Block check: left 96+4=100; right (-4)x4=-16. Borrow one hundred: 99x100+84=9984.
39 3dlar (Barzar 20-40 Afd<e)

Factors 100 3 €978d 294 '3 I&: (100-4)(100+4)1
100%-42=10000-16=9984
yar sdtar

1.96x104=96x%(100+4)|
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2.96x100=9600; 96x4=3841
3. 9600+384=9984|
4. Block 9; ¥8 100, A -161 ff ® borrow dda 99x100+84=9984 |

Medium — Simplify: 1152.
TafmreT — I 93 11521

12125 13125 13225 12225

Answer: C — 13225

Quick method (%20-40 sec)

Remove the final 5; the remaining number is 11, not 1.
11x12=132. Append 25 to get 13225.

Full method

1. 115%=115%x115=115%(100+10+5).

2. 115%100=11500.

3.115x10=1150; 115%5=575.

4. 11500+1150=12650; 12650+575=13225.
31 3dlar (Sarsa1 20-40 Afd<)

nig® 5 geT 11 §9e7 3, 1 &l
11x12=132; niflg 25 & & 13225

yar 3dtar

1. 1152=115x(100+10+5)1

2. 115x100=115001

3. 115x10=1150; 115x5=575]

4. 11500+1150=12650; 12650+575=13225|

Hard — Simplify: 987 x 996.
T — I8 a3 987 x 9961

983052 983520 983005 982052

Answer: A — 983052

Quick method (»*20-40 sec)

Base 1000: offsets -13,-4. Cross-subtract 987-4=983.

Offset product =52. The right block needs three digits: 052. Answer 983|052=983052.
Full method

1. 987%x996=987x%(900+90+86).
2.987x900=888300.

3. 987x90=88830.

4.987x6=5922.

5. 888300+88830=977130; 977130+5922=983052.
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31 3dlar (Barza1 20-40 Afd<)

Base 1000; 234 -13,-41 Cross-subtract 987-4=9831

gad & product 52 J1 °R 35 »ig 052 gd1e I51 983]052=9830521
yar sdtar

1. 987x996=987x(900+90+6)|

2.987x900=8883001

3. 987x90=888301

4.987x6=5922|

5. 888300+88830=977130; 977130+5922=9830521

Ex 63Hard — Simplify: 112 x 109 - 952,
wiaT — JB F3: 112 x 109 - 952

A) 3083 B) 3183 C) 3283 D) 4183

Answer: B — 3183

Quick method (220-40 sec)

Base 100: left 112+9=121; right 12x9=108. Carry 1: product 122|08=12208.
952: 9x10=90, append 25->9025. Subtract: 12208-9000-25=3183.

Full method

1. 112x109=112x100+112x9=11200+1008=12208.
2.952=95x95=95x(90+5).

3. 95x90=8550; 95x5=475; sum=9025.
4.12208-9025=12208-9000-25.

5.12208-9000=3208; 3208-25=3183.
39 3dlar (Ba1391 20-40 HfdS)

Base 100; ¥& 112+9=121, ¥ 12x9=1081 Carry 1 & product 122 |08=122081
952 Bet 9x10=90; 25 & & 90251 fag 12208-9000-25=3183 |

yar 3dtar

1. 112x109=11200+1008=122081

2. 952=95%(90+5)I

3. 95x90=8550; 95x5=475; #3 9025/

4.12208-9025=12208-9000-25|

5. 12208-9000=3208; 3208-25=3183|

Ex 64SSC CGL pattern — Simplify: 1004 x 997 - 9952,
SSC CGL pattern — I& &3: 1004 x 997 - 9952

A) 10938 B) 11963 C) 10988 D) 10963

Answer: D — 10963

Quick method (220-40 sec)
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Base 1000: cross-adjusted value 1004-3=1001; correction 4x(-3)=-12. Product=1001000-12=1000988.
995%: 99x100=9900, append 25->990025.

Subtract 1000988-990025=10963.

Full method

.1004x997=1004%(900+90+7).

.1004x900=903600; 1004x90=90360; 1004%x7=7028.
.903600+90360=993960; 993960+7028=1000988.

. 995%=995%(900+90+5).

. 995%x900=895500; 995%x90=89550; 995%x5=4975.

. 895500+89550=985050; 985050+4975=990025.
7.1000988-990025=1000988-990000-25=10988-25=10963.
31 3dlar (Bar3a1 20-40 Afd<)

Base 1000; cross-adjusted H& 1004-3=1001, correction 4x(-3)=-121 Product 1001000-12=1000988|

O Ok~ WON P

9952 BEt 99x100=9900; g 25 & 9900251

Weg 1000988-990025=10963

yar 3dtar

1. 1004x997=1004x(900+90+7)!

2. 1004x900=903600; x90=90360; x7=70281

3. 903600+90360=993960; 993960+7028=1000988|

4. 995%=995x(900+90+5)

5. 995x900=895500; x90=89550; x5=4975I

6. 895500+89550=985050; 985050+4975=990025 |
7.1000988-990025=1000988-990000-25=10988-25=10963 |

7. Common mistakes fefeniaeiut gt niny arssStnit

COMMON MISTAKES - nrH &3t

1. Omitting a padding zero: 98x97 gives 95|06=9506, not 956. At base 1000, write three right-hand digits.
2. Ignoring a carry: in 112x109, right 108 contains one hundred; 121x100+108=12208, not 12108.

3. Joining a negative right block: for 96x104, left 100 and right =16 mean 10000-16=9984, not 10016.
4. Taking only the first digit before 5: for 115, n=11, so use 11x12, not 1x2.

5. Subtracting d? for a square below base: (B-d)?=B*-2Bd+d?; the final d? is positive.

6. Joining digits at base 50: 48x53=51x50-6=2544; it is not 5106.

1. Padding zero 382": 98x97=95|06=9506 J, 956 &dt| Base 1000 €3 ®r 35 nia f&d1

2. Carry 32" 112x109 fég Hn 108 v ffa 1 49 Aer J; 7= 12208 J, 12108 &I

3. Negative HA" block fifar Aga™: 96x104 €t 10000-16=9984 3, 10016 &I

4. 5 3 yfowi figg ufasT via B=m: 1152 89 n=11; 11x12 a3, 1x2 &1

5. Base 3 uie square f&g d? wer@: (B-d)?=B2-2Bd+d?; niilg d? fige I\

6. Base 50 €3 digits #3a&™: 48x53=51x50-6=2544 3, 5106 &dl|
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8. Exam tip Exam fég av €t afs

EXAM TIP - ydifunr gsmo

Near-base arithmetic and squares are useful inside simplification and identity-based calculations in SSC,
Railways, banking and state exams; a fixed number of direct questions is not guaranteed. Target 15-25 seconds
for a simple ending-in-5 square, 20-35 seconds for an ordinary near-base product, and 35-55 seconds for a
mixed expression with carrying or borrowing. Use a size check first: 98x97 is below 10000. In Ex 62 the left block
is 983, so the answer is between 983000 and 984000; then use 13x4=52 and three-digit padding to distinguish
the remaining options.

Near-base fanmg »3 squares SSC, Railways, banking »3 state exams € simplification ™3 identity € a1 f€9 Hee ade
Io | Y Fest € ddt farest &df 31 °Y ending-in-5 square €t 15-25, M™ near-base product &gt 20-35 3 carry/borrow 3

mixed faramg B¢t 35-55 Afde 381 Ufgst mirarg A9 98x97, 10000 3 i 31 Ex 62 &9 left block 983 3, for &t A 983000 m3
984000 fegarg J1 fag 13x4=52 n3 f3& »idi & padding &8 &38 options 4 3|

Powers, square roots and cube roots
wr3i, Square roots M3 Cube roots

1. What is it? feg 32

A power is repeated multiplication: 4 means 4x4x4, not 4x3. A root reverses a power. If a square farm plot has area
324 m?, its side is v324=18 m because 18x18=324. If a cube-shaped tank has volume 343 m?, its edge is ¥343=7m
because 7x7x7=343.

W3 T H3BY S At § €79-279 &7 S9&T J: 4° T H3BH 4x4x4 J, 4x3 &1 Root ferer 88 oH J1 Square ¥3 € area 324 m? Je 3
side v324=18 m 9 faBfd 18x18=3241 Cube &4t & volume 343 m? d 3i faaar ¥343=7 m J fagfa 7x7x7=343|

The root symbol gives one specified value: v36=6. The equation x*=36 has two real solutions, x=6 and x=-6.
Separating these two statements prevents a common sign error.

Root fors fEa feguras Hs féer 3: v36=61 Ud equation x?=36 € € real IS I&: x=6 M3 x=-61 &g € 351 2 U< 7S sign & 3t ISt
g9 Al

2. How to recognise it res fa2 uaeia?

Look for superscripts, negative or fractional exponents, v and ¥ symbols, or numbers such as 9, 27 and 81 that share a
smaller base. Missing-root questions may ask for a value after several perfect squares/cubes have been simplified.

Bug fsfntt urst, negative # fractional exponents, v m3 ¥ faorrs At 9, 27, 81 egafinit f¥d &2 base =&t wftmet 281 Root 28
missing-value A f&g ufast aet perfect squares/cubes HY dd& U AaE IS |

3. Basic concept from zero fasas gg 3 m3

KEY IDEA - HY d%

In a", a is the base and n is the exponent. For a positive integer n, write n factors of a. Multiplying powers with the
same base joins their factor lists; dividing cancels common factors. Roots group matching factors in pairs for a
square root and triples for a cube root.
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a" f&9 a base "3 n exponent, @&t W3 31 Positive integer n Bet a § n 79 factor 2r f8d1 fEx base €t powers & 396
&5 factors @it S g3ET I6; €3< &% common factors dee I& 1 Square root f€9 factors © #3 ™3 cube root f&g 35-
3a 2 IIdY g% Ia|

Letters, conditions and origin - »iyg, Ha3i 3 a9 lllustration - @eraas
aMxgN=gMm+n For az0 and integer exponents m,n, the rule follows by counting or 32x3%=
cancelling repeated factors. Positive exponents count factors directly. (3x3)x(3x3x3)=3°

a#0 M3 integer W3t m,n B¢t factors fales A dee &S rule g=e' J1 Positive
w3 fidt farest 31

aM/an=gMm-n az0; m,n are integers. Cancel the factors shared by numerator and 5°/54=52=25
denominator.

az0; m,n integers &1 84a-J&t f&a factors e |

(@M)N=gMn For az0 and integers m,n, a power of a power repeats the factor list; do not  (2%)2=23x23%=2°%=64
add these exponents.

a0 m3 integer m,n B¢t factor € B3 Tad8< ada W3t gI&T g I, ngemit

&t
(ab)"=a"b"; nis an integer; take a,b#0 for the full integer range. A power applies to (2x3)3=23x3%=8x27=216
(a/b)"=a"/b" every factor in the bracket.

n integer J; Yd integer faeH &€t a,b#0 B21 Bracket € w3 g factor €3

et I
a°=1; a "=1/a" az0 and n is a positive integer. a"/a"=1=a° reversing a quotient gives 7°=1;273=1/8

negative exponents. 0° is not used in these rules.

a#0 3 n positive integer 31 & nonzero power § MU 5& €3 '3 1 fHger

d; denominator @&t power 3% negative exponent gee' J1 f&gat rules fég
0° &dt ga3e|

/n'is the positive 813/4=(811/4)3=33=27
number whose nth power is a. First take the root, then the power.

3 a>0, m integer »3 n positive integer a1 a'/" €3 positive Hfm 3 firet

nth power a d=1 Yfast root, fad power a3 |

am/n=(a1/mym Here take a>0, m an integer and n a positive integer. a
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Letters, conditions and origin - nidg, H33i M3 a95 lllustration - 8e/aas
v(a?)=|al; ais real in the first rule; a,b=0 in the product rule. The square root symbol v((-9)?)=9;
vaxvb=v(ab) returns the nonnegative root. V16xv9=v144=12

yfa® rule f€9 a real J; product rule &€t a,b=0 g1 Square root fors

nonnegative ¥s féer 31
v(a/b)=va/vb a=0,b>0. Squaring the nonnegative right side gives a/b, so it is the v(81/100)=9/10

principal square root.
a=0,b>01 ¥R nonnegative U T square a/b 3, fer &€t €t principal square

root I
V(a%)=a; a,b may be real, including negative values. A cube has the same sign asits  V(-216)=-6;
V(ab)=Vax¥b real base; cubing the product verifies the rule. V(8%27)=2x3=6

a,b real M3 negative € J AAT I&| Cube © sign AT base &ddr J1 Product
T cube JJ4 rule AT AEE T

V(a/b)=Va/Vb a is real,b#0. Cubing the quotient gives a/b. V(-8/125)=-2/5
a real M3 b0 J1 Quotient T cube d3& '3 a/b EUH »EeT J|

Pair and triple grouping 2-2 »3 f35-f35 factors € argu

For v576, use 576=2°x32, Three pairs of 2 give 2 and one pair of 3 gives 3, so v576=8x3=24. For V1728, use
1728=2°%32. Two triples of 2 give 22 and one triple of 3 gives 3, so ¥1728=4x3=12. A negative cube root keeps the
minus: ¥(-1728)=-12.

V576 Bet 576=2°x32 g2 2 © 35 nfgnit 3 23 »i3 3 @ f¥a 13 3 3 fimser 3; v576=8x3=241 V1728 Bt 1728=2°x3%| 2 2 © 373 ardui 3 22
3 3 2 f¥q a1dy 3 3; ¥1728=4x3=121 Negative cube root € minus 3fder 3: v(-1728)=-121

Decimal roots: use place value Decimal roots f&g & & s

Write a terminating decimal as a fraction before taking its root. v0.0081=v(81/10000)=9/100=0.09, while
¥0.216=V(216/1000)=6/10=0.6. For perfect decimal powers, a square root halves an even number of decimal places
after suitable trailing zeroes, and a cube root divides a multiple-of-three count by three. The fraction method is safer if
the place count is confusing.

Terminating decimal & root 3 yfgst fraction f&31v0.0081=v(81/10000)=9/100=0.09; ¥0.216=v(216/1000)=6/10=0.61 Perfect
decimal powers f&g 3318 "fids zeroes & d square root &t decimal places & #fan M3 cube root B¢t 357 € IIdY g I&| gt
€9 g J= 3 fraction 331 €331

Ending-digit checks for perfect powers Perfect powers @ nrydt nig &7 A9

Square ends in - Square € »3 Possible root units digit - Root & nirydl nia
0 0

1 lTor9 -

4 20r8-#

5 5
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Square ends in - Square € »3 Possible root units digit - Root & nirydl nia
6 40r6-d
9 3or7- -

An integer square cannot end in 2, 3, 7 or 8. This can reject an option but does not identify a whole root by itself. For a
positive four-digit perfect square ending in 25, the root ends in 5. In v2025, 402=1600 and 50%=2500, so the root is
between 40 and 50 and ends in 5: it is 45. Check 45%=2025.

Integer square €43 2, 3, 7 At 8 &1 J ATl f&H &8 option d€ J AAET J, Ud YT root INHT &dT fHeT| 97 widi € positive perfect
square 25 '3 ¥d 3 root @ ¥i3 5 J1 v2025 €9 40%=1600 ™3 50%=2500; root 40 3 50 fegdd M3 niflg 5 &' J, @t 451 452=2025
&S 79|

Cube units digit - Cube & mrydl nig

Root units digit - Root & mmydt nig 0 1 8 7 4 5 6 3 2 9

For a known positive perfect cube with four to six digits, split off its last three digits. In 17|576, the left group 17 lies
between 23=8 and 3%=27, so the tens digit of the root is 2. The cube ends in 6, so the root ends in 6. Thus ¥17576=26;
check 26°=17576. This digit shortcut assumes a perfect cube and a two-digit root. For a non-perfect cube, use bounds
or the requested approximation; do not force an integer answer.

I3 3 & vial © AS J¢ positive perfect cube & »ilas f3& nig @4 ad| 17576 &9 ¥& 17, 23=8 m3 3°=27 fegda J; root &t Taret 21
Cube T 13 6 3, fom B¢t root T ¥i3 61 ¥17576=26; 26°=17576 &% w9 | f&a digit shortcut perfect cube M3 & »iat & root Bt 3|
Non-perfect cube &€t dei 7 Ufem™ approximation €33; aders! integer & 32|

4. Standard method 73 =9 =93< =& 3dtar

1. Identify each base and its complete exponent. Preserve brackets around negative bases.
Jd base »3 BHE! ydt w3 g3 | Negative base € brackets 381

2. Rewrite related bases as powers of one smaller base where useful: 9=3%,27=33%81=3%.
83 J2 3 related bases & f£a 82 base &9 f&8: 9=32,27=3%81=3%|
3. Combine exponents within products/quotients only. Do not combine exponents across addition or subtraction.

ur3t filgg product/quotient f€9 A3/weg| 17 7 W8 © yei €3 f&a rule & 6|

4. Evaluate roots by memory, factor grouping or a perfect-power digit method with verification. For fractional
powers, take the root before the power if easier.

Roots @e 13 W&, factors T argy 1 verified perfect-power digit 331 & a@ 1 Fractional power f&g ufgs root & Ry d
AaT J1

5. Finish the outside arithmetic. Check principal square-root signs, nonzero denominators and the size of the result.

gggs’ faArg ygr 3| Principal square root € sign, nonzero denominators »3 A € »iad A |
5. One-minute shortcut f&= fiic =& gacde
SHORTCUT - T2 <

Convert to one base and simplify exponents before calculating large numbers: 83x42+27=2°x24+27=2%=64. For
roots, use the squares/cubes memory tables and factor out perfect powers. It works by counting repeated
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factors and reversing powers. It does not allow 23+2%=27, or v(a+b)=va+vb. A square root of a negative real
number is outside the real-number arithmetic used here.

f&a base g a €31 power dge 3 Ufgst W3t Adini ad: 83x42+27=2°x24+27=2°=641 Roots Bet squares/cubes Tt Arga »i3
perfect factors €331 f&a repeated factors faree M3 power € 8%< 396 &% At J1 Ud 23+24 § 27 7 V(a+b) § va+vb &dt &
Adae | Negative real Hftm™ g square root &1 real-number farmg f€9 &df mrGe|

6. Solved examples 35 5t @eraast

Easy — Simplify: 23 x 24 + 25,
B — dg aa: 23 x 24 + 2°)

2 4 8 16

Quick method (220-40 sec)

The base is 2 throughout. Combine the exponents: 3+4-5=2.
22=4.

Full method

1.23=2x2x2=8.

2. 2%=2x2x2x2=16; 2°=32.
3.8x%x16=128; 128+32=4.

31 3dlar (Sar3a1 20-40 Afd<)

Jd & base 2 J1 W3t 3+4-5=2|
22=4|
yar 3dtar

1. 23=2x2x2=8|

2.2%=16 M3 25=32|

3. 8x16=128; 128+32=41

Easy — Simplify: v324 + ¥343.
T — J% &3: V324 + V3431

M 18 7 25

Quick method (%20-40 sec)

18%=324 and 7°=343. The two roots are 18 and 7.
18+7=25.

Full method

1. 324=4x81=22%x92, s0 ¥324=2x9=18.
2.343=7x7x7, so ¥343=7.
3.18+7=25.

37 3dtar (Baraa1 20-40 Afd<)

houseofaspirants.in « Free notes, MCQs & PYQs Page 84 [ 217



HOUSE OF ASPIRANTS « Quantitative Aptitude Chapter 4 - Simplification

182=324 m3 73=343; ¥ roots 18 M3 7|
18+7=251
yar sdtar
1. 324=22x92, for et v324=2x9=18|
2.343=7x7x7, fen St ¥343=71
3.18+7=25I

Medium — Simplify: (35 x 92)/(272 x 3).
TIhmeT — 3% 93: (3° x 92)/(272 x 3)1

9 3 27 81

Quick method (%20-40 sec)

92=(32)2=3“ and 27%=(3°%)?=3°.

Net exponent =5+4-6-1=2; answer 3%=9.
Full method

1. 3°=243; 9°=81. Numerator =243x81=243x80+243=19440+243=19683.
2.27%=729. Denominator =729x3=2187.

3.19683+2187=9 because 2187x9=19683.
3 3dtar (Barsa1 20-40 Afd<)

92=3%n3 272=3°|
5 W3 5+4-6-1=2; A9 32=9|
yar 3dtar
1. 3%=243 ni3 92=811| §Ug 243x81=19440+243=19683 |
2.277=729; I&" 729x3=21871
3. 19683+2187=9 faBfa 2187x9=196831

Medium — Simplify: v0.0081 + ¥0.216.
T — I8 a3: v0.0081 + ¥0.2161

0.609 0.9 0.69 6.09

Answer: C — 0.69

Quick method (%20-40 sec)

v0.0081=0.09 because 0.09%2=0.0081. ¥0.216=0.6 because 0.63=0.216.
0.09+0.60=0.69.

Full method

1. 0.0081=81/10000, so v0.0081=v81/¥v10000=9/100.

2. 0.216=216/1000, so ¥0.216=V216/¥1000=6/10.

3. Use denominator 100: 9/100+6/10=9/100+60/100=69/100.
4.69/100=0.69.
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31 3dlar (Barza1 20-40 Afd<)

v0.0081=0.09 fa6fa 0.092=0.00811 ¥0.216=0.6 fa€fs 0.63=0.2161
0.09+0.60=0.691

yar sdtar

1.0.0081=81/10000; square root=9/1001

2.0.216=216/1000; cube root=6/101
3.9/100+6/10=9/100+60/100=69/1001

4.69/100=0.691

Ex 69Medium — Simplify: 163/4 + 272/3 - ya9.
afprar — d5 a3: 1634 + 272/3 - v49)

A) 17 B) 10 C) 24

Answer:B —10

Quick method (*20-40 sec)

Fourth root of 16 is 2, so 163/4=23=8. Cube root of 27 is 3, so 272/3=32=9,
Subtract v49=7: 8+9-7=10.

Full method

1. 2x2x2x2=16, so 16"/4=2. Therefore 163/4=(16"4)3=23=8.
2.3x3x3=27, 50 27/3=3. Therefore 272/3=(271/3)2=32=9,
3.7x7=49, so v49=7.

4.8+9-7=17-7=10.

3 3dtar (Barsa1 20-40 Afd<)

16 & fourth root 2; fem et 163/4=23=81 27 & cube root 3; fem st 272/3=32=9)
V49=7 WeTg: 8+9-7=10|

ya sdtar

1.2 & et power 16 3; for w5t 161/4=2 ni3 163/4=23=8)

2.3 &t it power 27 3; fom &et 271/3=3 3 272/3=32=9)

3. 7x7=49, fer Bt v49=7|

4. 8+9-7=17-7=10

Ex 70Hard — Simplify: [(572 x 25%)/(125 x 50)] + ¥(-1728).
iy — I8 3 [(572 x 253)/(125 x 59)] + ¥(-1728)1
A) -5 B) 7 c) -17
Quick method (220-40 sec)
Use base 5: 25°=5°125=5% and 5°=1. Net exponent -2+6-3=1 gives 5.

v(-1728)=-12; total 5-12=-7.
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Full method

1.572=1/25; 253=25%25%25=15625.
2. Numerator =(1/25)x15625=625.
3. 5°=1: denominator =125x1=125.
4.625+125=5.

5.123=1728, so V(-1728)=-12.

6. 5+(-12)=-7.

3w 3dtar (Sarzar 20-40 Afde)

Base 5 &=: 253=5°,125=5°,5°=1| W3 -2+6-3=1 3 5|
V(-1728)=-12; &% 5-12=-7|

yar sdtar

1.572=1/25; 25%=15625|

2. 643 (1/25)x15625=6251

3.5°%=1; I&" 125%x1=125|

4.625+125=5|

5.123=1728, fer &t ¥(-1728)=-121

6. 5+(-12)=-71

ex 71 Hard — Simplify: v[(-13)?] + [(-2)€ + 23] - ¥(-729).
niar — J% &3 V[(-13)2] + [(-2)® + 23] - ¥(-729)1

A) 12 B) 4 C) 30 D) 22

Answer:C — 30

Quick method (*20-40 sec)

The principal square root is |-13|=13. The even power makes (-2)® positive; division gives 23=8.
v(-729)=-9, so subtracting it adds 9. Total 13+8+9=30.

Full method

1. (-13)%=(-13)x(-13)=169; v169=13.

2. (-2)®=64 because six negative factors give a positive product.
3.2°%=8; 64+8=8.

4. (-9)%=-729, so ¥(-729)=-9.

5.13+8-(-9)=21+9=30.

3w 3dlar (Ba13ar1 20-40 Afde)

Principal square root |-13|=13 31 Even W3 & (-2)° positive J; €3 3 23=8|
V(-729)=-9; feg wer8s & +91 &S 13+8+9=301
yar sdtar

1.(-13)%=169; v169=131

2. (-2)°=64 fagfa & negative factors € product positive J1

3. 2%=8; 64+8=8|

4. (-9)*=-729; fern &€t ¥(-729)=-91
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5. 13+8-(-9)=21+9=301

RRB NTPC pattern — Simplify: (V2025 + ¥125) + (V4096 + v256).
RRB NTPC pattern — & ad: (V2025 + ¥125) + (V4096 + v256)]

10 9 25

Answer: A —10

Quick method (*20-40 sec)

The roots are 45,5,16 and 16.

The two blocks are 45+5=9 and 16+16=1. Total 10.
Full method

1. 45%2=(40+5)?=1600+400+25=2025, so v2025=45.

2. 5%=125, so ¥125=5. The first quotient is 45+5=9.

3.16%=256 and 16°=256x16=4096. Thus v256=16 and V4096=16.
4. The second quotient is 16+16=1.

5. 9+1=10.

39 3dlar (Ba13ar 20-40 Afde)

Roots 45,5,16 3 16 I&|

2 919y 45+5=9 3 16+16=1; &8 10|

yar sdtar

1. 452=1600+400+25=2025, fer &et v2025=45|

2. 5%=125; yfg®' quotient 45+5=9|

3. 162=256 "3 163=256x16=4096; ¥ HafU3 roots 16 I&|
4. g quotient 16+16=11

5.9+1=101

7. Common mistakes fefeniraeit i niny ars St

COMMON MISTAKES - »rH &3t

1. Adding exponents in a sum: 23+24=8+16=24, not 2’.

2. Changing a negative exponent into a negative value: 472=1/16, not -16.
3. Writing a®°=0: for az0, a°=1.

4. Taking v (a?)=a without checking sign: v((-11)3)=11.

5. Giving = for a root symbol: v64=8; the equation x*=64 has solutions =8.

6. Splitting a root over addition: v(9+16)=v25=5, while v9+v16=7.
1. 73 &9 w3t fAgan: 2°+2%=24, 27 &d1|

2. Negative exponent & negative & ge782™: 472=1/16, -16 &d1|

3. Zero w3 & 0 ¥aaT: a0 &t a%=11

4. Sign 31 faat v(a?)=a aaa™: v((-11)?)=111

5. Root symbol &5 + 862 V64=8; equation x?=64 € I& +8 I&|

6. A3 €3 root €3=": V(9+16)=5, U3 v9+V16=7I
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8. Exam tip Exam fég av €t afs

EXAM TIP - ydifunr gsmo

Powers and perfect roots are useful in direct simplification and missing-value calculations across these exams;
qguestion counts vary by paper. Target 20-35 seconds for a common-base expression and 30-50 seconds for
mixed roots. Check options before expanding: Ex 65 has a net exponent 2, so there is no need to compute 128. In
Ex 71 every completed contribution is positive, including the subtraction of a negative cube root; this helps reject
a result smaller than the first root 13. Ending-digit checks filter candidates but do not replace full verification.

&3 base &Mt powers M3 perfect roots f&aat exams € simplification M3 missing-value farrgt fég SW mr8entt Is; farest
paper &' ge€8¢l J| Common-base &gt 20-35 M3 mixed roots &gt 30-50 Afde 381 Ex 65 f&9 I w3 2 J, for B¢ 128 dec &
83 &dtI Ex 71 €9 g9 yar Ware's positive J; negative cube root We8s &8 & #3 et J1 fer &t ufasd root 13 3 8 Aeg Je
3d Hae J1 Last-digit check options gfcer 3, ydt 79 €t af adf e

Surds, conjugates and rationalisation
Surds, Conjugates M3 Denominator féd Root ga@=r

1. Whatis it? feg &t 32

A surd is an irrational root left in exact form, such as v2 or V5. If a square tile has area 2 m?, its side is v2 m. Writing
1.41 m gives only an approximation, so an exact calculation keeps v2 until the question asks for rounding.

Surd € irrational root 3 fiRG exact gu &9 du= TF, fie v2 A V51 Square 2fes € area 2 m? J© 37 side v2 m 31 1.41 m fiaag niewr
J; exact farmg fég v2 dt 3u= 7f, A< 34 rounding & Y&t d=|

Simplifying surds removes perfect-power factors and combines matching root parts. Rationalisation rewrites a fraction
so its denominator has no surd. The fraction’s value stays unchanged because its numerator and denominator are
multiplied by the same nonzero quantity.

Surds A 33 &€t perfect-power factors g7ag dee gf »13 ¥ root /& ye #3< J7I Rationalisation f&g fraction & »ifra fgue o fa
denominator f€9 surd & 3d1 €43-I&" 3 nonzero H'3T" &7 IS ad& dda W& Bt afder I

2. How to recognise it 7= fag ysete?
Look for non-perfect square roots such as ¥18 and v75, a root in the denominator, pairs differing only in a +/- sign, or
a nested form such as v(11+6v2). Instructions may say “simplify”, “rationalise” or “find the exact value”.

V18 M3 ¥75 &ddl non-perfect square roots, denominator f€9 root, fidg +/- f&g &4 7 71 v(11+6v2) Taaft nfed root 3t root
2| A &9 “simplify”, “rationalise” A “exact value” f&fimr 3 FaeT J1

3. Basic concept from zero fazas wg 3 m3

KEY IDEA - HY d®
Treat the simplified root part like a label: 3v2+5v2=8v2, just as 3 bags+5 bags=8 bags. But v2+v3 cannot be
combined as V5. First simplify each root: v18=3v2 and v8=2v2; then they can be added to give 5v2.

Har 137 root €1 label 2fa1 AMS: 3v2+5v2=8v2, fAe 3 Sdni+5 adtni=8 Sdinii| ug v2+v3 § v5 &dt ag Hae | Ufast ad root Hdt
&d: v18=3v2 m3 v8=2v2; faa A3 5v2 == J|
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Meaning, conditions and origin - 339, Ha3 M3 I9&

Chapter 4 - Simplification

lllustration - €evaas

v(k2r)=|k]|vr

V(k3r)=k¥r

avr = bvr=
(azxb)vr

(avr)
(bvs)=abv(rs)

(Va+vb)
(Vva-vb)=a-b

c/vYa=cva/a

k is real,r=0. Split the nonnegative product and use v (k2)=|k|. For positive
integer radicands, extract the largest square factor.

k real,r=0 I&1 Product & daa v(k?)=| k| 331 Positive integer root »ied As 3
23 square factor d2|

k,r are real. Cubing the right side gives k®r, including negative values.
k,r real I&| HA U € cube k®r J; negative W&t &€t & rule At 31

a,b are coefficients,r=0 is the identical simplified radicand. Take vr as a
common factor.

a,b coefficients m3 r ff simplified radicand 31 vr common 32|

a,b are real coefficients,r,s=0. Multiply coefficients and root factors separately.

a,b coefficients M3 r,s20 &1 938 coefficients M3 »eadd factors &4 I a3 |

a,b=0. The pair has the same terms with the middle sign changed; these are
conjugates. The mixed products cancel on expansion.

a,b=0 &1 S ye »i3 gefenr fegaras sign E&t /3t conjugates J1 9&< '3 mixed
products dce I&|

a>0,c is a real numerator. Multiply the complete fraction by va/va=1.
a>0 3 ¢ numerator J1ydt fraction § va/va=1 &% qi&" &3

v98=v(49%2)=7v2

V54=v(27%2)=3V2

5v3-2v3=3V3

(2v3)
(4v6)=8v18=24v2

(V7+v2)
(V7-v2)=7-2=5

3/¥6=3V6/6=v6/2

Meaning, conditions and origin - 359, Ha3 M3 I9& lllustration - @€ads

c/(Va-vb)=c(va+vb)/(a-b) a,b=0,azb. Multiply top and bottom by the conjugate; a-b 2/(V6-v2)=2(v6+v2)/4=
is nonzero. A plus denominator uses the minus conjugate. (V6+v2)/2

a,b=0 "3 azb| BU3-I&" conjugate & Ire" A3; a-b nonzero
J1 Plus denominator &€t minus conjugate 32|

c/(u+vvr)=c(u-vvr)/(u®*-v?r) u,v,c are real,r=0 and u®-v?rz0. Expand the conjugate 1/(3+2v2)=
product; its middle terms cancel. (3-2v2)/(9-8)=3-2v2
u,v,c real,r=0 m3 u?-v?r£0 &1 Conjugates € product €9
fegaas yT dee Ia|

(Vvm=vn)?2=m+n+2v(mn) m,n=0. Expanding the square gives two equal cross- (2+v3)?=4+3+4V3=7+4V3
products.

v(A+2vB)=vm+vn

m,n=01 Square 98 &3 € f&x cross-products & a1

Find m,n=0 with m+n=A and mn=B. Their square is the V(7+4v3)=v(7+2v12)=2+v3

radicand and their sum is nonnegative, so it is the principal
root.

m,n=0 MfAd B fa m+n=A M3 mn=B| €3&' | roots T 13
nonnegative I M3 square MAS Med®' fJAT J|
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Meaning, conditions and origin - 339, Ha3 3 I9& lllustration - @€ads

V(A-2vB)=|vm-vn| Use the same nonnegative m,n with m+n=A,mn=B. V(7-4v3)=|2-v3|=2-v3
Absolute value is required because a principal square root
cannot be negative.

8dt m,n =33: 73 A »3 product BI Principal square root
negative &di gel, f&m St absolute value Fm+t J1

Conjugates remove the mixed term Conjugates & fegarasr ye deer d

A conjugate changes the sign between the two complete terms: the conjugate of 3-2v5 is 3+2V5, not -3+2V5.
Multiplying gives 3%2-(2v5)?=9-20=-11. A negative rational denominator is allowed; move the sign outside or into the
numerator if convenient.

Conjugate f&g @ yd yei € fegaas sign geser J: 3-2v5 € conjugate 3+2v5 3, -3+2v5 &dtI Product 3%-(2v5)?=9-20=-11 J1
Rational denominator negative & d Ade’ J; 83 d= 3' minus ¥7dd A numerator €9 eI

The conjugate formula requires a nonzero conjugate product. If u>~v?r=0, do not write a fraction with zero
denominator. First simplify the original denominator directly and check whether it is zero. For example, 1/(2+v4)=1/4,
even though multiplying by 2-v4 would multiply by zero and is not allowed.

Conjugate @3 formula f€9 product nonzero 3 grdter I1 u2-v3r=0 d= 3 zero denominator 3t fraction &' f&d | Ufas S
denominator fifgr Ayr aga 281 1/(2+v4)=1/4 3, U3 2-v4=0 &5 GU3-I&" I Sda" Ha™dt I

Cube surds follow the same matching-label idea after extracting cubes: ¥16=2V2 and ¥54=372, so V16+V54=5V2.
Both the root order and the simplified radicand must match. v2 and V2 are different quantities and cannot be combined
into one coefficient.

Cube surds f&g & ufgst cubes gag a@: ¥16=2V2 M3 ¥54=3v2; 13 5V21| Root & fami m3 simplified nfeds nig 2 ffa 32 grdte
51 V2 M3 V2 B H3aet gs; feast © coefficients fid &dt 1z Aae|

Recognising a nested square Root »fead Square & ysea

To simplify v(11+6v2), match 6v2 with 2vB: B=18 because 6v2=2v18. Find two nonnegative numbers with sum 11 and
product 18: 9 and 2. Hence the expression is v9+v2=3+v2. For the minus partner, v(11-6v2)=|3-v2|=3-v2 because
9>2 makes 3>v2. Always check the sign of the difference.

V(11+6v2) €9 6v2 & 2vB &5 &8I 6v2=2v18, fer B¢t B=181 #3 11 m3 product 18 &8t nonnegative Aftmie 9 »3 2 g1 fer
et root=v9+v2=3+v2| Minus 8! 73t v(11-6v2)=|3-v2|=3-v2 3, fagfa 9>2 3 3>v2| gad &' sign #gd A

This matching method is useful when such numbers can be found quickly; not every nested root splits into small
integers. Do not invent a pair just to force the pattern. For positive surd comparison, squaring is safe only when both
compared expressions are nonnegative; a square can hide a negative sign otherwise.

Matching 3diar 3¢ HuT d A¢ A3 M3 product T8 Hitmret 831 s A1 g9 nested root 82 integers €9 &dt el Pattern g=8<
et 9133 73t &7 W31 Positive surds € 35&™ f€g square 3¢ Adftm3 I A €€ expressions nonnegative d<; &d1 3F negative sign &
AaE J1

4. Standard method 73 =9 =93< =& 3dtar

1. Check that every square-root radicand is nonnegative and every original denominator is nonzero.

Jd square root 8 WEads’ H8 nonnegative M3 3 MAS denominator nonzero 4 A9 |

2. Extract perfect square factors from every root; for a cube root, extract perfect cube factors.

JJ root f&9 perfect square factor a2; cube root Bet perfect cube factor|
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3. Combine only identical simplified root parts. Complete products/divisions before outside addition/subtraction.
fHae f¥a simplified root €3 U 73| 938 73/weE 3 Ufgst IrT7/€3 a3 |

4. If a denominator still has a surd, multiply the complete numerator and denominator by the appropriate nonzero
root or conjugate. Simplify the resulting denominator.
Denominator f&9 surd 3d 37 Y3 numerator »3 denominator & 3td nonzero root A conjugate & JIT &3 | S denominator
AT J3|

5. For a nested root, identify and verify the proposed squared expression, then choose the nonnegative root.
Reduce coefficients and preserve any remaining exact surds.

Nested root et nie @8 expression € square d3d A9 M3 honnegative root g1 Coefficients We™§ m3 g surds exact
391

5. One-minute shortcut f¥a fife @ aacde

SHORTCUT - ATg2dC

Simplify before rationalising: (Vv75+v12)/¥3=(5v3+2v3)/¥3=7, so no separate rationalisation is needed. Spot
conjugate pairs and matching squared forms instead of multiplying every term. It works by taking common root
factors and cancelling nonzero factors. It does not permit cancelling a root that is only one term of a sum, joining
unlike surds, or dropping the absolute value in v(x?) without checking x.

Rationalise d3d& 3 Ufdst roots At a3: (V75+v12)/v3=(5v3+2v3)/v3=7; 243" rationalisation &3 adf| g T T g I
Jda T & conjugate #3t M3 matching squares 881 feg common root factor M3 nonzero factors dee &% Adl 31 13 € fide
ffa ye 29 root J= 31 GRS adt de HaL; unlike surds &df 73 AAE; V(x?) f€9 x € sign 24 faat absolute value &df ger HaR |

6. Solved examples 33 it 8eragst

Ex 73 Easy — Simplify: v72 - V8.
T — I8 d3: V72 - V8l

A) 2v2 B) 8v2 C) 4v2 D) 4

Answer: C — 42

Quick method (220-40 sec)

Extract squares: v72=6v2 and v8=2v2.

Subtract the matching coefficients: (6-2)v2=4v2.
Full method

1.72=36%2, so V72=v36%xV2=6V2.
2.8=4%2,50 V8=v4xyV2=2V2.
3.6v2-2v2=(6-2)v2=42.

31 3dlar (Sar3a1 20-40 Afd<)

Square factors d@: v72=6v2 M3 v8=2v2|
&3 root © coefficients Wag: (6-2)v2=4v2I
yar sdtar

1. 72=36x2, fen Bt v72=6v2I

2. 8=4x2, for Set v8=2v2|
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l 3. 6v2-2v2=(6-2)v2=4v2|

Easy — Simplify: v12 x v27.
AT — d8 d3: V12 x V271

18 6v3 9v3 12

Answer: A —18

Quick method (~*20-40 sec)

Both radicands are positive, so combine: v12xv27=v324.
18%2=324, giving 18.

Full method

1.12=4x%3, so v12=2V3.

2.27=9%3, s0 V27=3V3.

3. (2v3)(3v3)=2x3x(v¥3xv3)=6x3=18.
31 3dlar (Barzar 20-40 Afd<e)

e nedd WS positive Ia; V12xv27=v324|
182=324, fer B¢t 181
yar sdtar

1. 12=4x3, fer B¢t v12=2v3|

2. 27=9x3, fem &et v27=3v3I

3. (2v3)(3v3)=6x3=18I

Medium — Simplify: 3v50 - 2v8 + v18.
TafimaT — I8 a3: 3v50 - 2v8 + V18l

10v2 12v2 16v2 14v2

Answer:D — 142

Quick method (*20-40 sec)

The root parts become 5v2,2v2 and 3v2. Including outside coefficients gives 15v2-4v2+3V2.
(15-4+3)v2=14v2.

Full method

1. v50=v(25%2)=5v2, hence 3v50=15v2.
2.v8=V(4%2)=2v2, hence 2v8=4v2.
3.v18=v(9%2)=3v2.

4.15V2-4v2+3v2=(15-4+3)v2=14V2.
39 3dlar (Barzar 20-40 Afd<e)

Roots 5v2,2v2 M3 3v2 I&1 7938 coefficients 3 15v2-4v2+3V2|
(15-4+3)V2=14v2|
yar sdtar

1. v50=5v2; fer &€t 3v50=15v2|

houseofaspirants.in « Free notes, MCQs & PYQs Page 93 [ 217



HOUSE OF ASPIRANTS « Quantitative Aptitude

2. v8=2v2; fen &t 2v8=4v2I
3. V18=3v2I
4. 15V2-4v2+3v2=(15-4+3)V2=14v2|

Medium — Simplify: (V75 + v12)/v3.
TIfeT — 3% a9: (V75 + v12)/V3I

3 7 21

Quick method (220-40 sec)

The top becomes 5v3+2v3=7V3.

Cancel the nonzero common v3: 7v3/v3=7.
Full method

1.75=25x%3, so v75=5v3.
2.12=4x3, so V12=2V3.
3. Numerator =5v3+2v3=7vV3.

4. Denominator v3 is nonzero. Divide: (7v3)/v3=7x1=7.
37 3dtar (Baraa1 20-40 Afd<)

€Ua 5v3+2v3=7V3I

Common V3 nonzero 3; 8¢ & 7v3/v3=7I
ya sdtar

1. 75=25x3, fer &€t v75=5v3|

2. 12=4x3, fer B¢t v12=2v3I

3. Numerator 5v3+2v3=7V3I

4. Denominator v3 nonzero 3; (7v3)/v3=71

Medium — Simplify: 5/(v7 - v2).
T — IB a3: 5/(V7 - V2)I

V7 + V2 V7 -2 SV7 + 52

Answer:A — 7+ /2

Quick method (%20-40 sec)

Multiply by the conjugate v7+v2. The denominator becomes 7-2=5.
The numerator also has factor 5; cancel it to leave v7+v2.

Full method

1. Since 7>2, v7-¥2>0 and the denominator is honzero.

2. Multiply top and bottom by v7+v2: 5(v7+v2)/[(V7-v2)(¥7+v2)].
3. Expand the denominator: 7+v14-v14-2=5.

4. The fraction is 5(v7+v2)/5.

5. Cancel the nonzero factor 5 to obtain v7+v2.

37 3dtar (Barsa1 20-40 Afd<)
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Conjugate v7+v2 &% I 3| 3&T 7-2=51
€4g &l factor 5 J; Se & V7+V2I
yar sdtar
1. 7>2, oA &€t v7-v2 positive M3 nonzero 31
2. BUg-I&t V7+V2 &8 I 5(V7+v2)/[(V7-V2)(V7+v2)]I
3. 38" 7+vV14-v14-2=5]
4. Fraction 5(v7+v2)/5 31

5. Nonzero factor 5 e & v7+v21

Ex 78Hard — Simplify: V(11 + 6v2) - v(11 - 6v2).
iy — I35 ad: V(11 + 6v2) - V(11 - 6v2)1

A) 6v2 B) 3v2 C) 2v2

Answer: C — 22

Quick method (»*20-40 sec)

9+2=11and 2v(9x2)=6v2, so the roots are 3+v2 and 3-v2.
Subtract: (3+v2)-(3-v2)=2v2.

Full method

1. (3+v2)*=9+6v2+2=11+6v2. Since 3+v2>0, the first root is 3+v2.
2. (3-v2)?=9-6v2+2=11-6v2.

3. 3>v2 because 9>2, so 3-v2>0. The second principal root is 3-v2.

4. Subtract the complete bracket: 3+v2-(3-v2)=3+v2-3+v2.

5. The constants cancel; v2+v2=2v2.
39 3dlar (Barzar 20-40 Afd<e)

9+2=11 M3 2v(9x2)=6v2; roots 3+vV2 M3 3-vV2 I&|
WG (3+v2)-(3-v2)=2v2|
yar sdtar
1. (3+v2)?=11+6v2 M3 3+vV2 positive J; Ufast root 3+v21
2.(3-v2)*=11-6v21
3.9>2 3 3>v2, fen &€t 3-v2 positive J; gHl principal root 3-v2I
4.4J" bracket WG 3+v2-3+v2|
5. Constants a<; v2+v2=2v2I

Ex 79Hard — Simplify: (v5 + v3)/(v5 - v3) + (v5 - v3)/(v5 + v3).
iy — I8 a3: (V5 + v3)/(V5 - v3) + (V5 - v3)/(V5 + v3)I

A) 4 B) 8 C) 16

Quick method (220-40 sec)

Take the common denominator (V5-v3)(v5+v3)=2.
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The numerator is (V5+v3)2+(v5-v3)?=2(5+3)=16; 16+2=8.
Full method

1. Both original denominators are nonzero because v5>v3>0.
2. First fraction: multiply by (v5+v3)/(v5+v3). It becomes (v5+v3)?/(5-3).
3. Expand: (5+3+2v15)/2=(8+2v15)/2=4+V15.

4. Second fraction: multiply by (v5-v3)/(v5-v3). It becomes (v5-v3)?/(5-3).

5. Expand: (5+3-2v15)/2=(8-2v15)/2=4-V15.

6. Add: (4+v15)+(4-v15)=8.
31 3dlar (Bar3a1 20-40 Afd<)

Common denominator (v5-v3)(v5+v3)=21
6Ua 2 squares T 13 2(5+3)=16; 16+2=8]|
yar sdtar
1. v5>v3>0, fer s€t &€ »HS denominators nonzero Ia|
2. yfgdt fraction & conjugate & rationalise: (v5+v3)?/(5-3)1
3. 8%: (8+2v15)/2=4+V15I
4. gl fraction &€t (v5-v3)?/(5-3)1
5.88: (8-2v15)/2=4-v15I
6. 13 (4+vV15)+(4-v15)=81

Ex 80SSC CGL pattern — Simplify: (V48 + v75)/(v27 - v12) - 1/(2 + V3).
SSC CGL pattern — Is a3: (V48 + v75)/(vV27 - v12) - 1/(2 + v3)I

A) 7-v3 B) 11-+V3 C) 9+vV3

Answer:D—7++/3

Quick method (%20-40 sec)

The first quotient is (4v3+5v3)/(3v3-2v3)=9.

Rationalise the last fraction: 1/(2+v3)=2-v3. Subtract 9-(2-v3)=7+V3.
Full method

1.v48=v(16x3)=4v3; v75=v(25x3)=5v3. Numerator =9v3.

2.v27=3v3 and v12=2v3. Denominator =v3#0.

3. First quotient =(9v3)/v3=9.

4. For 1/(2+v3), multiply numerator and denominator by 2-v3.

5. The denominator is (2+v3)(2-v3)=4-3=1. Thus the fraction equals 2-v3.

6. Subtract the whole result: 9-(2-v3)=9-2+v3=7+V3.
31 3dlar (Barzar 20-40 Afd<e)

yfgsT quotient (4v3+5v3)/(3v3-2v3)=91
mrydt fraction rationalise &d: 1/(2+v3)=2-v31 We™§ 9-(2-v3)=7+V3I
yar sdtar

1. v48=4v3 m3 ¥75=5v3; numerator 9v31

2. v27=3v3 ™3 v12=2v3; denominator v3z0I

3. yfas quotient (9v3)/v3=9I
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4.1/(2+v3) & GUg-I&' 2-V3 &% I A3 |
5. 3&" (2+v3)(2-v3)=4-3=1; fraction 2-v3 31
6. Yd' S3AT WEG: 9-(2-v3)=9-2+v3=7+V3|

7. Common mistakes fefeniaeint i niny arssSingt

COMMON MISTAKES - nrH Ir&3nt

1. Combining unlike roots: v2+v3 stays v2+v3; it is not v5.

2. Ignoring outside coefficients: 2v18=2x3v2=6v2, not 3v2.

3. Multiplying only the denominator by a conjugate: the complete numerator must also be multiplied to preserve
the fraction.

4. Changing both signs in the conjugate: 4-v7 pairs with 4+v7.

5. Cancelling a single term: (v3+2)/v3=1+2/v3, not 1+2.

6. Taking the wrong nested root sign: v((v2-3)2)=|v2-3|=3-v2.

1. Unlike roots A3&": v2+v3 €dt afder 3, v5 &di|

2. 935" coefficient B 2v18=2x3v2=6v2, 3v2 &dl|

3. flige denominator & conjugate & gre™: numerator & €1 YaT gie" &d 3 fraction & H& 8dt 3d|
4. Conjugate © 82 signs €8 4-V7 T HE! 4+V7 J1

5. fagg ffa ye dear: (v3+2)/v3=1+2/V3, 1+2 &t

6. Nested root & sign a3 82 V((v2-3)?)=|v2-3|=3-v2I

8. Exam tip Exam fég av €t afs

EXAM TIP - ydifunr gsmo

Surd simplification and conjugate patterns are useful in SSC-style algebra and selected Railways/state numerical
questions; banking simplification more often relies on perfect roots and basic arithmetic. Treat this as a pattern
priority, not a guaranteed question count. Aim for 20-35 seconds for like surds or one conjugate, and 35-60
seconds for nested or paired expressions. In Ex 80, once the first quotient is 9, the subtracted fraction is positive
and below 1, so the final answer is between 8 and 9. Only 7+v3 lies in that interval among the four options; use
rationalisation to confirm it exactly.

Surds M3 conjugate patterns SSC-gdd! algebra »3 g Railways/state numerical 72& &€t a4 € d&1 Banking
simplification f&g maHg perfect roots 3 m™ farrg 2 S »@er 31 f&rS pattern & priority AHS, dlt farest &t Like surds
7 ffa conjugate B¢t 20-35 3 nested/paired expressions &€t 35-60 Afde 381 Ex 80 feg ufgs™ quotient 9 & »3 weret
fraction positive 3 1 3 ufe 3; »dla®T =g 8 M3 9 fegdarad J1 Options €9 fidg 7+v3 fom Je €9 J; rationalisation 3 exact
dqr 33|

Square identities and algebraic cancellation
Square Identities M3 Algebra fég Factors dear

1. Whatis it? fea &t 32

An identity is a statement that stays true for every allowed value of its letters. It is a reusable arithmetic pattern. A
square field with side 3+2=5 m can be divided into four smaller rectangles; their areas explain why (a+b)? contains a?,
b? and two copies of ab.
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|dentity 8g garadt I # M™US nfug’ © J9 allowed s &€t Adt afdet 31 fog e9-29 €d3< e famdt pattern 31 3+2=5 m side &8
square ¥3 & 9'd 2¢ rectangles €9 €3; 8ua € areas €re U5 & (a+b)? f€9 a2, b? »3 ab € &3 fa8 »Ger J|

Cancellation uses a factored form to remove a common nonzero factor from a numerator and denominator. It can turn a
long numerical expression into one addition. The value and the original restrictions must both be preserved.
Cancellation f€g numerator »3 denominator € common nonzero factor & dce Tl fer &3 &a formg s 13 fisr 8¢ I Heler J1 ug
H8 M3 MAS denominator € Ha3t B8 goch grdie I&|

2. How to recognise it e fa2 us2te?

Look for two squares being subtracted; three terms arranged as a*+2ab+b?; pairs (a+b)? and (a-b)?; or a numerator
that can contain the denominator as a factor. Large numbers are often a clue to recognise structure before multiplying.
T squares T WG, a%+2ab+b? 7 385 uT, (a+b)? M3 (a-b)? & A A numerator f€9 denominator & factor 28| €3 Hitmret
"&Hd Ha3 I6 fa ufas 939 us'e, fag farma ad|

3. Basic concept from zero fazas wg 3 mi3

KEY IDEA - HY d®

Expand once to understand, then use the pattern. (a+b)?=(a+b)(a+b)=a%*+ab+ab+b?*=a*+2ab+b?. Here a,b are
real numbers; ab means axb. Also (a-b)(a+b)=a%*+ab-ab-b%=a*-b?. The mixed terms either join or cancel.
yfost fid 29 98 & AWS, fag pattern 2331 (a+b)?=(a+b)(a+b)=a*+ab+ab+b*=a*+2ab+b?| a,b real Aftmirei 3 ab T H3B9 axb
J1 fer 391 (a-b)(a+b)=a*+ab-ab-b?*=a*-b?| fegda® Ue a g3 M3 e e TS|

5m
3m 2m
3m 9m? 6 m?
5m
2m 6 m? 4 m?

One square, four areas: 9+6+6+4=25 m?,
f&a square © 99 fJR: 3% area 25 m? J1

In the figure, a=3 m and b=2 m. The two mixed rectangles each have area ab=6 m?, so the middle contribution is
2ab=12 m?. An equation such as x*=9 is different from an identity: it is true only for x=3 or x=-3.

g3 &g a=3 m "3 b=2 m I&| 2= mixed rectangles T area ab=6 m? J, f&r &€t fegard® g8 2ab=12 m? 31 Equation x2=9 identity
&dt 3, fea figg x=3 At x=-3 et At J|
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Identity [ rule - fso

Meaning and origin - 339 »3 T96

Chapter 4 - Simplification

Recognition cue - U<

(a+b)2=a?+2ab+b?

(a-b)?=a?-2ab+b?

a’-b%=(a-b)(a+b)

(a+b)2+(a-b)?=2(a*+b?)

(a+b)2-(a-b)*=4ab

(a+b+c)?=a%+b?+c?+2ab+2bc+2ca

a,b are real. Multiply the sum by itself; the
two ab terms combine.

a,b real IGI AZEMUS SV IS JIG 'ab @
g mMger 3|

Replace b by -b in the sum-square
identity. The final b? stays positive.
Sum-square identity fég b €t & -b S|
ndfla® b? positive gfder J1

The cross-products +ab and -ab cancel.

&< '3 +ab n3 -ab deg TS|

Add the expanded square identities; +2ab
and -2ab cancel.

e square identities 73; +2ab M3 -2ab

g Ia|

Subtract the second expanded identity;
a?,b? cancel and 2ab-(-2ab)=4ab.

gl identity WeT8; a2 b? ce »13 2ab-
(-2ab)=4abl

a,b,c are real. Multiplying the three-term
sum by itself produces each mixed pair
twice.

a,b,c real I5| 35 ygt T 743 MU 578 I
JI& '3 I mixed pair €@ 3 mEeT J|
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Two positive squares and twice the
product.

€ positive squares M3 product € €areT|

Two positive squares and a negative
middle term —2ab.

2 positive squares m3 fegad -2ab|

Difference of two squares; there is no
matching factorisation (a-b)(a+b) for
a%+b2.

d squares T WTTg; a%+b? Bt fid
factorisation &df 31

A plus/minus pair joined by addition.

Plus/minus Agt € 731

The same pair joined by subtraction.

89t 1t ua fegag weg|

Three squares and twice every pairwise
product.

f3& squares M3 I3 At © product &
=G rall
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Identity [ rule -

; Meaning and origin - H3%9 »3 ¥96 Recognition cue - U<
(kP)/(kQ)=P/Q P.Q,k are expressions with k#0,Q#0. A common nonzero Factor first, then cancel. Keep the
factor divides the whole numerator and denominator. excluded values from the original
P,Q,k expressions g ™3 k,Q nonzero 3&1 Common denominator.
factor Yd numerator 3 denominator & €31 yfast factors g8, feg de| MAS

denominator & 0 396 8 U HaTdt gfaedl

X2+ (r+s)x+rs= X,r,s are real. Expansion gives x?+rx+sx+rs. For integer x2+7x+12=(x+3)(x+4), since 3+4=7 and
(x+r)(x+s) coefficients, look for r,s with the needed sum and 3x4=12.
product. x2+7x+12=(x+3)(x+4), fo6fa 3+4=7 m3
X,r,s real IG5 | 98 '3 x>+rx+sx+rs d1 Integer coefficients  3x4=12|
&g 3dter 73 »3 product @3 r,s B3|

Term or factor: the cancellation test u= 3 1 Factor: de< 3 ufasi g

In (6x+12)/6, first factor the whole numerator: 6(x+2)/6=x+2. In (6x+5)/6, only the first term contains 6, so the result is
x+5/6, not x+5. Cancellation divides a whole sum only if every term has the common factor.

(6x+12)/6 {28 Y3 numerator f&d 6 common &2: 6(x+2)/6=x+214d (6x+5)/6 f&g figg ufod ue €9 6 J; AT x+5/6 J, x+5 &t Az 2
Jd ye f&9 factor I 37 dt yd A3 &< de Aae il

For (x2-16)/(x-4), factor to (x-4)(x+4)/(x-4)=x+4, with xz4. At x=4 the original fraction is 0/0, so the simplified form
does not make that value allowed. For a®-b? divided by a-b, the same restriction is azb.

(x*-16)/(x-4) f&g factors (x-4)(x+4) T&1 A & x+4 fHZET I, YT x24 FIAT| x=4 Bet MAS fraction 0/0 I; Hur gu 8H HS & allowed &t
I a*-b* § a-b &8 €3 fEg €t azb HI3 J|

4. Standard method g3 =g 233< =% 3dtar

1. Keep the original signs and denominator restrictions. Identify the two or three repeated quantities.
MAS signs M3 denominator € 7337 38 | €79-87d MBS 8 € 7 35 H3ae ugd|
2. Match a complete pattern: two squares with a minus, or three terms with the exact middle term +2ab.

ya" pattern &8 € squares T weg At 36 uet &9 fa8as +2ab @& middle termi

3. Replace the matched block by its factored or squared form. Check the middle term rather than guessing from the
outer squares alone.

argu & factor A square gy €9 e8| fHae 97998 squares B4 & wiew" & &'6; fegaasT ue € 77|

4. Cancel only common nonzero factors of the complete numerator and denominator.

Yyd numerator 3 denominator & A3 nonzero factors dt a1

5. Substitute any given values into the shorter expression and finish the arithmetic. Verify the original denominator
stays nonzero.

&3 15 2t expression &g € w13 forrg yar &31 »Hs denominator nonzero 3 Y& &3
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5. One-minute shortcut &4 fifc @ aacde

SHORTCUT . T2

Read the structure before the numbers. (a2-b?)/(a-b)=a+b for azb, and (a®*-2ab+b?)/(a-b)=a-b for azb. A
paired-square difference divided by ab gives 4 when ab=0. These work because the numerator factors contain
the denominator. They do not work for a®>+b? or for a middle term that is not exactly £2ab. Never cancel a zero
denominator.

Aftmire 3 ufgsst 9239 U3 azb BEt (a%-b?)/(a-b)=a+b M3 (a®>-2ab+b?)/(a-b)=a-b| Paired squares 2 W€ & ab & €3 31
abz0 B¢t 4 fH&eT 31 ads numerator © factors f&g denominator » AeT 31 a%+b? 7 3133 middle term €3 f&g rule &t Sare|
Zero denominator ae & d2|

6. Solved examples s diZtwt 8ergas

ex 81 Easy — Simplify: 472 - 432,
T — I8 &3: 472 - 432

A) 360 B) 180 C) 720 D) 400

Answer: A — 360

Quick method (»*20-40 sec)

Use difference of squares: (47-43)(47+43).
4x90=360.

Full method

1. 47%=(40+7)*=1600+560+49=22009.
2.43%=(40+3)%?=1600+240+9=1849.
3.2209-1849=2209-1800-49=409-49=360.
31 3dlar (Bar3a1 20-40 Afd<)

Squares B WT8 & (47-43)(47+43) 981
4x90=3601
ya sdtar
1.47%=1600+560+49=2209|
2.43%=1600+240+9=18491
3. 2209-1849=409-49=3601

Ex 82Easy — Simplify: 362 + 2 x 36 x 14 + 142,
T — I8 &3: 362 + 2 x 36 x 14 + 142

A) 1800 B) 1900 C) 2500 D) 2600

Answer: C — 2500

Quick method (220-40 sec)
The three terms match a?+2ab+b? with a=36,b=14.

The sum is (36+14)2=502=2500.
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Full method

1. 36%=1296.
2.36%14=36x(10+4)=360+144=504, so 2x36x14=1008.
3.14%=196.

4.1296+1008+196=2304+196=2500.
37 3dtar (Baraa1 20-40 Afd<)

35 uT a?+2ab+b? &% s I5; a=36,b=141
Heg (36+14)2=50%=2500|
ya sdtar
1.36%=1296I
2. 36x14=360+144=504; £91=" 1008
3. 142%=196|
4.1296+1008+196=2304+196=25001

Medium — Simplify: (682 - 322)/(68 - 32).
TahmieT — 3% 93: (682 - 322)/(68 - 32)1

36 68 152 100

Answer: D — 100

Quick method (220-40 sec)

Factor the top: (68-32)(68+32).

Cancel the nonzero factor 68-32=36. Remaining sum 68+32=100.
Full method

1.68%=(70-2)2=4900-280+4=4624.
2.322=(30+2)2=900+120+4=1024.
3. Numerator =4624-1024=3600. Denominator =68-32=36.

4.3600+36=100.
37 3dtar (Baraa1 20-40 Afd<)

643 (68-32)(68+32) =G|

68-32=36 nonzero J; dc & 68+32=100|
yar 3dtar

1. 68%=4900-280+4=46241
2.322%=900+120+4=10241

3. BUg 4624-1024=3600; I&' 68-32=361
4. 3600+36=1001
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Medium — Simplify: [(24 + 7)2 - (24 - 7)21/(24 x 7).
TafimisT — 3 a3: [(24 + 7)% - (24 - 7)2]/(24 x 7)1

2 4 24

Quick method (%20-40 sec)

The top is 4ab with a=24,b=7; the bottom is ab.
ab is nonzero, so (4ab)/(ab)=4.

Full method

1.24+7=31; 24-7=17.

2. 31?=961 and 17°=289. Numerator =961-289=672.
3. Denominator =24x7=168.

4.672+168=4 because 168x4=672.

3 3dlar (Bargar 20-40 Afde)

€43 4ab I, fig a=24,b=7; I ab|

ab nonzero 3, fer B¢t (4ab)/(ab)=41

yar 3dtar

1. 24+7=31; 24-7=171

2.31%=961 m3 17%=289; €43 961-289=6721
3. 351 24x7=168lI

4.672+168=41

Medium — At x = 17, find (x2 - 9)/(x - 3).
gafmrar — x = 17 8¢t (x2 - 9)/(x - 3) T NS &3

14 20 17

Answer: B — 20

Quick method (*20-40 sec)

x?>-9=(x-3)(x+3), so the expression is x+3 for x=3.
At x=17, the value is 17+3=20.

Full method

1. Substitute x=17. Original denominator =17-3=14#0.
2. Numerator =17%-9=289-9=280.

3.280+14=20.

3 3dlar (Ba13ar 20-40 Afde)

x2-9=(x-3)(x+3); x#3 St expression x+3 J|
x=17 48: 17+3=201

yar sdtar

1. x=17 U€| »A® denominator 17-3=14#0|
2. 84g 172-9=289-9=280|
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l 3.280+14=201

Hard — Simplify: (992 - 1)/(992 + 2 x 99 + 1).
niT — J% 937 (992 - 1)/(992 + 2 x 99 + 1)1

0.99 0.97 1.02 0.98

Answer:D — 0.98

Quick method (»*20-40 sec)

Top =(99-1)(99+1); bottom =(99+1)2.
Cancel one 100: remaining 98/100=0.98.
Full method

1. 99%=9801. Numerator =9801-1=9800.
2. Middle denominator term =2x99=198.
3. Denominator =9801+198+1=9999+1=10000.

4. The fraction is 9800/10000=98/100=0.98.
31 3dlar (Bar3a1 20-40 Afd<)

€Ug (99-1)(99+1); I&T (99+1)2|

f&a 100 de; g<t 98/100=0.981

yar sdtar

1. 99%=9801; numerator 9801-1=98001

2. Denominator T fegda®T Uz 2x99=198|
3. J&19801+198+1=100001
4.9800/10000=98/100=0.98|

Hard — For a = 23 and b = 17, find (a2 - b?)/(a + b) + (a2 + 2ab + b?)/(a + b).
iy —a=23m3 b =178 (a2 - b?)/(a + b) + (a + 2ab + b2)/(a + b) THB B3|

40 34 46 6

Answer: C — 46

Quick method (%20-40 sec)

a+b=40#0. The first fraction becomes a-b and the second becomes a+b.
Their sum is 2a=2x23=46.

Full method

1. a+b=23+17=40, so both original denominators are nonzero.

2. a*=529,b%=289. First numerator =529-289=240; first fraction =240/40=6.
3.ab=23x%17=391, so 2ab=782.

4. Second numerator =529+782+289=1311+289=1600; second fraction =1600/40=40.
5. Total =6+40=46.

3w 3dlar (B91349T1 20-40 Afde)

a+b=40%01 ufagst fraction a-b »3 gt a+b gt J|
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H3 2a=2x23=46
yar 3dtar
1. a+b=23+17=40; T8 MAS denominators nonzero I&|
2. a%2=529,b2=289; ufgst fraction (529-289)/40=240/40=61
3. ab=23x17=391; 2ab=7821
4. gt fraction (529+782+289)/40=1600/40=401
5. 9% 6+40=461

SSC CGL pattern — Simplify: (1032 + 972 - 2 x 103 x 97)/(103 - 97).
SSC CGL pattern — I& &3: (1032 + 972 - 2 x 103 x 97)/(103 - 97)1

6 12 36 200

Quick method (%20-40 sec)

Reorder the numerator as a>-2ab+b?=(a-b)?.
The fraction is (103-97)%/(103-97)=103-97=6.
Full method

1.103%=10609; 972=9409. Their sum is 20018.
2.103x97=(100+3)(100-3)=10000-9=9991.

3. Twice that product =19982. Numerator =20018-19982=36.
4. Denominator =103-97=6#0.

5. 36+6=6.

3 3dtar (Barsa1 20-40 Afd<)

Numerator & a®-2ab+b?=(a-b)? a1 y3|
Fraction (103-97)%/(103-97)=103-97=61
yar sdtar

1. 1032=10609; 97%=9409; 113 20018

2. 103x97=10000-9=9991 |

3. femer gare 19982; §4a 20018-19982=36
4.3 103-97=6=201

5.36+6=61

7. Common mistakes fefeniaeit gt niy arsSinit

COMMON MISTAKES - »rH &3t

1. Missing the middle term: (a+b)?=a*+2ab+b?, not a®+b?.

2. Giving a negative last square: (a-b)?*=a®*-2ab+b?; b? is positive.

3. Factoring a sum of squares incorrectly: (a-b)(a+b)=a*-b?, not a®+b?.

4. Cancelling terms instead of factors: (x*+9)/(x+3) cannot be reduced by cancelling x or 3 separately.
5. Forgetting an excluded value: (x*>-9)/(x-3)=x+3 only for x#3.

6. Reversing the paired-square subtraction: (a-b)*-(a+b)*=-4ab.
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1. fegarasr ye €3 (a+b)?=a%+2ab+b?, fAgg a%+b? &di|

2. MiHla® square negative a3a™: (a-b)? f€g il +b2 3|

3. Squares ® #3 § a183 factor aF&": (a-b)(a+b)=a®-b? I, a*+b? &I
4. Factors © g yg daam: (x2+9)/(x+3) f€9 x 7 3 243 &df ac Ha=|

5. H&™dl 28T WS g8 (x2-9)/(x-3)=x+3 figg x#3 St

6. Paired squares & @4 88c": (a-b)*-(a+b)*=-4ab!

8. Exam tip Exam fég ax €t afs

EXAM TIP - ydtfunr gsmo

Identity recognition is useful in SSC-style simplification/algebra and selected Railways, banking and state
numerical questions. The number of direct questions varies. Target 20-35 seconds for a visible identity and 35—
50 seconds for two combined fractions. In Ex 88 the numerator is 6% and denominator is 6; options 36 and 12
correspond to stopping early or mishandling the division. In a cancellation question, inspect the denominator
before expanding large squares.

Identity ug< SSC-gddt simplification/algebra »3 g2 Railways, banking, state numerical e &gt aH €t J1 fiHd Aes’ €t
farest gEset 31 g identity &€t 20-35 m3  fractions © 13 B¢t 35-50 Afde 391 Ex 88 f€9 843 62 »3 &' 6 J1 Option 36 f€9
division gfg areft; 12 €t wdt division &dt1 €3 squares 8% 3 Ufgst denominator fég dee & factor 241

Cubic identities and given-value expressions
Cubic Identities M3 f&3 Wst 3 Expression dar

1. Whatis it? feg &t 32

Sometimes a question gives a combined quantity, such as x+y or xy, and asks for another expression. Think of two
bundles containing x and y notebooks: x+Yy tells their combined count without telling each count. Algebraic identities let
us use the combined information directly.

JEt 7ES x+y AT Xy 94t HEt Wi3a fiée g6 mi3 dg expression Use I 1 € dia’ f€9 x m3 y andtnft 3< 3t x+y 35 fare3t € 3, g afa &t
farest 24 &dl | Algebraic identities &% gt Areardt fidt €93 Hae If

Cubic identities organise products involving three copies of quantities. Given-value shortcuts usually avoid solving for
every letter; they calculate only what the question asks.

Cubic identities f3& 2/g g7 I E&m H3gTe! & Hur Ige ga 1 Given-value shortcuts f€9 Ig miyg 24ar dee v 39 '3 st &t
fidt Y&t expression dee Tl

2. How to recognise it res fa2 ug=id?

Look for a*+b® over a matching quadratic expression; “if x+y=... and xy=..."; a given x+1/x or x-1/x; three quantities
with sum zero; or shifted cubes such as (x-1)2. The supplied information usually matches a known identity.

a*xb® &% d&" matching quadratic expression, “x+y=... M3 xy=...” &3dfl Ar=ddl, x+1/x 7 x-1/x T f&37 ¥, {35 w3ae @ 13 zero
7 (x—1)3 gddt shifted cubes =81 fe3t Areardt niaHg fan identity & st I
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3. Basic concept from zero fasas ag 3 mi3

KEY IDEA - Y dI%

Chapter 4 - Simplification

The letters are placeholders for numbers. If S=x+y and P=xy, expand S?*=x?+2xy+Yy? to get x*+y?=S2-2P. The

value of the requested expression can be fixed even when the order of x and y is unknown. For cubes, expand
(a+b)?*(a+b): the mixed terms combine into 3a%b+3ab*=3ab(a+b).
niig HitpTet €1 &1 IS | S=x+y M3 P=xy B2 S?=x+2xy+y> 98 o x>+y?=S?-2P fH&er J| x m3 y & g4 & U3T Je 31 €t Ugt
expression € ffd & d Hae' d1 Cubes B¢ (a+b)*(a+b) ¥8; mixed terms 3a*b+3ab*=3ab(a+b) g€ I&|

Identity - fsoni

Meaning and origin - H3%9 M3 a6

Useful cue - dH T HA3

(a+b)3=a%+3a%b+3ab?+b3*=a%+b*+3ab(a+b)

(a-b)3=a*-3a%b+3ab?*-b3*=a*-b3*-3ab(a-b)

a®+b3=(a+b)(a*-ab+b?)

a®-b3=(a-b)(a*+ab+b?)

If S=x+y,P=xy: x?+y*=S?-2P;
x3+y*=5°-3PS

If D=x-y,P=xy: x?+y*=D?+2P;
x3-y*=D3+3PD

a,b are real. Multiply (a+b)? by (a+b),
then collect equal products.

a,b real 351 (a+b)? & (a+b) &% = ada

f&a products f&ds ad|

Replace b by -b in the sum-cube
identity; note the alternating signs.
Sum-cube identity f€g9 b €t & -b UG;
signs gdt-2dt gEse 75|

Expansion cancels -ab with +a®b and
+ab? with —ab?.

%< '3 mixed terms AF €9 g AR TS|

Expansion again cancels the mixed
terms.

3 8% '3 mixed terms feg dee ga|

S is the sum and P the product.
Rearrange the expanded square/cube of
the sum.

S A3 M3 P product I1 Sum &
square/cube & 8% d U= ye fed® 33|

D is the difference. Rearrange the
difference-square and difference-cube
identities.

D g3d J1 Difference-square »3
difference-cube identities & 83 H3TES
g3 |
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Know a+b and ab, or recognise
a near-base cube.

a+b 3 ab f&3 d= 7 near-base
cube J=|

a®-b3=(a-b)3+3ab(a-b).
Difference f&37 de 3t a®-b3=
(a-b)3+3ab(a-b)I

The middle term in the quadratic
factor is negative.

Quadratic factor € middle term
negative J1

The quadratic factor now has all
three plus signs.

I< quadratic factor © 35 ye 133
TS IS

Use S and P directly; do not
automatically solve for x,y.

Sw3PfHded3;adeax,yd &
el

The sign before 2P or 3PD is
plus here.

& 2P 7 3PD 3 ufgst plus J|
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Identity - fsony

Meaning and origin - 339 "3 a96

Chapter 4 - Simplification

Useful cue - dH T Ha3

x*+y?=(x2+y?)?-2(xy)?

If t=x+1/x: X*>+1/x*=t>-2;
x3+1/x3=t>-3t

If r=x-1/x: x2+1/x*=r?+2;
x3=1/x3=r+3r

a®+b3+c*-3abc=(a+b+c)
(a®+b%+c?-ab-bc-ca)

a?+b%+c?-ab-bc-ca=[(a-b)*+
(b-c)?+(c-a)?]/2

If a+b+c=0:
a?+b?+c?=-2(ab+bc+ca)

Use the square-sum identity again with
a=x?b=y?. This is the same square identity
applied twice.

Square identity H3 Ed3, f&H 9 a=x?,b=y?|
feg et Ag &di; 8dt identity gt &g J1

xz0,t is the given sum. The product
xx(1/x)=1, so put P=1into the sum identities.
x20; t fid37 73 1 xx(1/x)=1 a3 sum identities
f&g P=1 4|

xz0,r is the given difference. Put the product
1into the difference identities.

xz0; r f{&37 gad J1 Difference identities feg
product 1 S|

a,b,c are real. Expand the product and cancel
the pairwise mixed terms.

a,b,c real 351 Product 8% d pairwise mixed
terms dee &% identity fiset J1

Expand the three squares; each a?b?,c?
occurs twice. The right side is nonnegative
for real a,b,c.

f3& squares 8&; I a?,b?,c? € €9 mEer J|
Real a,b,c €t A" YA nonnegative J1

Square the zero sum and rearrange. The
symbols ab,bc,ca are the three pairwise
products.

Zero sum T square ddd Y€ g€81 ab,bc,ca
3& Adft 2 products Ta|

First find x*+y?; then square it and
subtract 2P2.

yfgsst x2+y?, fag 8T square »3 »iifla
2P? WG|

Do not find x unless the requested
expression needs it.

Y&t expression B¢t 83 &7 de 3T x &7 A=

A minus in the given expression
changes the signs of the correction
terms.

f&3 expression ¥ minus correction
terms € signs €5 J1

If a+b+c=0, then a*+b3*+c*=3abc.

a+b+c=0 J2 3 sum of cubes=3abcI

This factor is zero exactly when
a=b=c.

feg factor 3¢ It zero d A¢ a=b=c|

Useful when both second and third
powers occur.

Second ™3 third powers fedamt I 3t
I MEeT J|

Do not reverse the three-variable rule blindly 35 »iuat =3 fow § fast 7as €ser &7 ad

From a+b+c=0 we may always conclude a*+b®+c®*=3abc. But the reverse statement is not always true. With a=b=c=2,
the cube sum is 8+#8+8=24 and 3abc=24, while the sum is 6. The product identity says either a+b+c=0 or a=b=c. If the
quantities are known not to be all equal, the zero-sum conclusion becomes valid.

a+b+c=0 3 I a®+b3+c3=3abc HBe I| yg €5er i Hdt &dt1 a=b=c=2 B¢t cubes T A3 24 M3 3abc & 24 J, Y3 73 6 J1 Product
identity H3mga A a+b+c=0, 7 a=b=c | f3& g3™gg & I< T Y3T JT 3 zero-sum TF B3’ S HaE I

Use a ratio only for a scale-free expression Ratio f&d #d i a€ & Aae ai?

If a/b=2/3 and bz0, write a=2k,b=3k with k#0. Then (a®?+b?)/(ab)=(4k?*+9k?)/(6k?)=13/6. Taking a=2,b=3 is safe for this
expression because its common scale cancels. It is not safe for a®+b? alone: that value is 13k* and depends on k.
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Always check the original denominator before using ratio-sized values.
a/b=2/3 M3 b#0 d= 3" a=2k,b=3k, fia k201 feg (a%+b?)/(ab)=(4k?+9k?)/(6k?)=13/61 f&& a=2,b=3 B Aa= T fa€fa common scale d<
7w 31 U3 figg a2+b? Bt &dl; 83 13k? I M3 k &3 g€&<" 1 Ratio 78 & WS 3< 3 ufgst A% denominator A1

4. Standard method 73 =g =93< =& 3dlar

1. List what is given: sum, difference, product, reciprocal sum/difference or a zero sum. Define a short letter only if it
helps.

&3t arsardt f&a: sum, difference, product, reciprocal @8 #3/23d A zero sum| 83 de 37 8¢ letter 371

2. Match the exact target to an identity. Check whether it asks for a sum or a difference of powers.
Y&t expression & 31 identity &8 Ha61 Powers & 713 Ufgn 7 weg, fans 53|

3. Substitute the given combined values; avoid solving for individual variables when the target is already
determined.

18 32 Hs fiTd 6| Target T WS faas fggT d= 37 g9 variable 243" dee € 33 &1

4. For a cubic fraction, factor before computing cubes and cancel only nonzero factors. For a three-variable product
identity, inspect both possible zero factors.

Cubic fraction f€9 cubes dg< 3 Ufgst factors 876 m3 nonzero factors a1 f35-variable identity f€9 €€ zero-factor &t
HIesE 2d|

5. Complete the arithmetic. Check real-value/sign conditions and confirm the result by another identity or valid
substitution where available.

farrg ygr a31 Real H& M3 signs €t #3371 779; 3 HA 37 gt identity A valid substitution & Udr 3|
5. One-minute shortcut &= fifz = aracde

SHORTCUT : H'Ig2IT

Store the given sum/product, not the unknown numbers. If x+y=S and xy=P, the target x>+y*is S*-3PS in one
substitution. A matching cubic numerator/denominator often cancels to axb immediately. For a zero sum, use
sum of cubes=3abc. These work by the expanded identities above. They do not justify assuming missing signs,
cancelling a zero factor, or concluding a zero sum from a*+b*+c®*=3abc when all-equal values remain possible.

Unknown Hftmiret & gt fid37 sum/product @e 381 x+y=S m3 xy=P d< 3* x3>+y* &t fifar S*-3PS| Matching cubic
numerator/denominator MaHd ¢ & axb g€ JI Zero sum J= 3' sum of cubes=3abc| feg 8ug S identities SJa At
I& 1 M signs Mt HawHt 3% 8, zero factor de 7 all-equal AS=&T dfem cubic equality 3 zero sum desT I1S3 I

6. Solved examples 33 it 8eragst

ex 89Easy — Simplify: (123 - 83)/(122 + 12 x 8 + 82).
Har — I8 &3: (123 - 83)/(122 + 12 x 8 + 82)
A) 20 B) 400 C) 8 D) 4

Quick method (*20-40 sec)

Top =(12-8)(122+12x8+832).
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The common quadratic factor is positive, so it cancels. Answer 12-8=4.
Full method

1.123=1728 and 83=512. Numerator =1728-512=1216.

2.12%=144; 12x8=96; 82=64. Denominator =144+96+64=240+64=304.
3.1216+304=4 because 304x4=1216.

31 3dlar (Barza1 20-40 Afd<)

B8Ug (12-8)(12%+12x8+8%) g J|

Common quadratic factor positive J; de & 12-8=41
yar sdtar

1. 123=1728 m3 83=512; numerator 12161

2. I&" 144+96+64=304

3. 1216+304=4 f36f5 304x4=1216

Ex 90Easy — If x + y = 13 and xy = 40, find x2 + y2.
T — x +y = 1373 xy = 40 I& 37 x2 + y2 &3

A) 169 B) 89 C) 129 D) 49

Answer: B — 89

Quick method (*20-40 sec)
Use x2+y?=(x+y)*-2xy.
132-80=169-80=89.

Full method

1. Square the given sum: (x+y)*=13%=169.

2. Expand: x?+2xy+y?=169.

3. Substitute xy=40: x*+80+y?=169.

4. Subtract 80: x*+y?=89.

5. Check with the compatible pair 8,5: 8+5=13 and 8x5=40; 64+25=89.
39 3dlar (Ba13a1 20-40 Afde)

x2+y2=(x+y)2-2xy €3I
132-80=169-80=89|
yar sdtar
1. fé3 83 T square (x+y)?=1691
2. 88 X>+2xy+y*=169|
3. xy=40 Ug: x2+80+y>=169|
4. 80 WeT d x2+y2=89|
5. 8,5 &% #9: 13 13, product 40 M3 squares T 13 64+25=89
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Medium — Simplify: (173 + 133)/(172 - 17 x 13 + 132).
Tafmrer — I a3 (173 +133)/(172 - 17 x 13 + 132

30 4 60

Answer: A — 30

Quick method (%20-40 sec)

It is (a3+b3)/(a®-ab+b?)=a+b when the denominator is honzero.
17+13=30.

Full method

1.173=4913; 13%=2197. Numerator =4913+2197=7110.
2.177%=289; 17x13=221; 132=169.

3. Denominator =289-221+169=68+169=237#0.
4.7110+237=30 because 237x30=7110.

3 3dlar (Bargar 20-40 Afde)

feg (a®+b>)/(a®-ab+b?)=a+b ¥ gu J, AL denominator nonzero Je|
17+13=301

yar 3dtar

1.173=4913; 133=2197; numerator 71101

2.17%=289; 17x13=221; 13%=169|

3. 31 289-221+169=237£01

4.7110+237=301

Medium — For real x # O, if x + 1/x = 4, find x3 +1/x3.
TafmiaT — Real x 2 0B x + 1/x =432 31 %3 + 1/x3 &3

64 56 52

Answer: C — 52

Quick method (220-40 sec)

For t=x+1/x, the cubic target is t>-3t.
43-3x4=64-12=52.

Full method

1. Square the given equation: (x+1/x)%=16.

2. Expand using xx(1/x)=1: x?+2+1/x2=16, so x*+1/x*=14.
3. Multiply this by x+1/x=4: (x2+1/x?)(x+1/x)=14x4=56.
4. Expansion gives x3+x+1/x+1/x3>=56.

5. Use x+1/x=4: x3+1/x3+4=56.

6. Subtract 4: x3+1/x3=52.
31 3dlar (Bar3a1 20-40 Afd<)

t=x+1/x &€t cubic target t*-3t I
43-3x4=64-12=52|
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yar sdtar

1. f&3t equation = square (x+1/x)?=161

2. 898 x2+2+1/x?=16; for &t x>+1/x?=141
3. ferd x+1/x=4 &% gI=": product 14x4=561
4. 95 '3 x3+x+1/x+1/x3=561

5. x+1/x=4 U & x3+1/x3+4=56|

6. 4 WG x3+1/x3=52|

Medium — If x - y = 5 and xy = 14, find x3 - y3.
TfmeT — x -y = 5 M3 xy = 143 37 x3 - y3 831

125 195 335 405

Answer: C — 335

Quick method (%20-40 sec)
Use D*+3PD with D=5,P=14.
125+3x14x5=125+210=335.
Full method

1. (x-y)?=25, so x*-2xy+y?=25.

2. Put xy=14: x?*+y?-28=25, hence x*+y?*=53.
3. Now x?+xy+y?=53+14=67.

4. Factor the target: x3-y3=(x-y) (x?+xy+Yy?).
5. Substitute: 5x67=335.

3 3dlar (Barzar 20-40 "fde)

D=5,P=14 && D3+3PD gd3|
125+3x14x5=125+210=335|
yar 3dtar
1. (x-y)?=25; fen St x2-2xy+y>=25I
2. xy=14 Ug: x?+y>-28=25; squares T 13 53|
3. x?+xy+y?=53+14=67|
4. Target © factors (x-y)(x2+xy+y?) I&|
5. 48 Uy d 5x67=335]

3 2

Hard — Real a,b,c satisfya + b + ¢ =0, ab + bc + ca = -19 and abc = -30. Find aS+b3+c3+a2+b2+c2
wier— Reala,b,cBfta+b+c=0,ab+bc+ca=-19m3 abc =-30351a° + b3 +c3+ a2+ b2 +c2 &3

-52 -90 38 52

Answer: A — -52

Quick method (220-40 sec)
Zero sum gives cube sum =3abc=-90. It also gives square sum =-2(ab+bc+ca)=38.

Add the two completed blocks: -90+38=-52.
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Full method

1. Since a+b+c=0, the cubic identity gives a*+b*+c®=3abc.

2. Substitute abc=-30: cube sum =3%(-30)=-90.

3. Square a+b+c=0: a®*+b?*+c*+2(ab+bc+ca)=0.

4. Substitute -19: square sum +2x(-19)=0, so square sum =38.
5. The requested total is -90+38=-52.

6. Consistency check: a=2,b=3,c=-5 gives sum 0, pair-product sum 6-15-10=-19 and product -30.
37 3dtar (Baraa1 20-40 Afd<)

Zero sum &' cubes € A3 3abc=-90 M3 squares T 13 -2(ab+bc+ca)=381

€ 91y H3: -90+38=-52|
yar 3dtar

1. a+b+c=0 d3d cubes ¥ 13 3abc J|

2. abc=-30 U8 cube sum -901

3. Zero sum ¥ square: a*+b?+c?+2(ab+bc+ca)=01

4. Pair-product sum -19 U8: square sum -38=0; f&H B¢t square sum 381

5. Yfem™ g% -90+38=-521

6. Aredrdt €1 A9: 2,3,-5 € 13 0, pair-product sum 6-15-10=-19 3 product -30 J|

ex 95Hard — If real x,y satisfy x + y = 9 and xy = 18, find x* + y4.
niaT — Real X,y B x +y = 9m3 xy = 18 T&1 x* + y* 831

A) 2025 B) 1377 C) 1701 D) 729

Answer: B — 1377

Quick method (*20-40 sec)

First x?+y*=92-36=45. Apply the same square identity again: x*+y*=45%-2x182,
2025-648=1377.

Full method

1. From x+y=9, write y=9-x.

2. Substitute into xy=18: x(9-x)=18, so x*-9x+18=0.

3. Factor: (x-3)(x-6)=0. Thus x is 3 or 6; y is the other value.
4.3%=(3%)?=9%=81.

5.6%=(6%)?=36%=1296.

6. Add: 81+1296=1377. Both possible orders give the same result.
37 3dtar (Bar3a1 20-40 Afd<)

yfast x2+y2=92-36=45| 8dt square identity 43 &G: x*+y*=452-2x182|
2025-648=13771
yar 3dtar

1. x+y=9 3 y=9-x|

2. xy=18 f€g UG x(9-x)=18; x>-9x+18=0|

3. Factors (x-3)(x-6)=0; x 3 7 6 I M3 y €A HS|

4. 3%=9%=81|
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5. 6%=36%=1296|
6. 13 81+1296=1377; 31 T€8 &8 A &d1 e5T|

Ex 96SSC CGL pattern — For real z, (z - 1)3 + (z - 6)3 + (z - 14)3 = 3(z - 1)(z - 6)(z - 14). Find z.
SSC CGL pattern — Real z&et (z-1)3 +(z-6)3 + (z-14)°=3(z - 1)(z - 6)(z - 14)1 z &3

A) 1 B) 6 C) 14 D) 7

Quick method (220-40 sec)

Let the three shifted terms be u,v,w. They cannot all be equal because their differences are fixed nonzero
numbers.

Therefore u+v+w=0: (z-1)+(z-6)+(z-14)=3z-21=0, giving z=7.
Full method

1. Set u=z-1,v=z-6,w=z-14. The given equation is u*+v3+w3*-3uvw=0.

2. Factor: (u+v+w)Q=0, where Q=[(u-v)?+(v-w)?+(w-u)?]/2.

3. Here u-v=5, v—-w=8 and w-u=-13. Thus Q=(25+64+169)/2=258/2=129+0.

4. Divide by 129: u+v+w=0, so 3z-21=0.

5.3z=21; z=7.

6. Substitute z=7: shifted terms 6,1,-7. Cube sum =216+1-343=-126; product side =3x6x1x(-7)=-126.
3 3dlar (Barzar 20-40 "fde)

f3& shifted terms & u,v,w B2 g f3& gargg &dt I AR fa8fx Bas € @dx Ud nonzero I&|
fem St u+v+w=0: 3z-21=0, faA 3 z=71
yar 3dtar

1. u=z-1,v=z-6,w=z-14 S| f&3t equation u+v3+w3-3uvw=0 J|

2. Factors (u+v+w)Q=0, fif& Q f8& pairwise differences @ squares © 13 = mg 3|

3. u-v=5, v-w=8 M3 w-u=-13; Q=(25+64+169)/2=129%01

4. 129 &8 €3 J u+v+w=0; fer It 32-21=0|

5.3z=21; z=71

6. TYH U'S: terms 6,1,~7; cubes T #3 216+1-343=-126 M3 A" YHT 3x6x1x(-7)=-126

7. Common mistakes fefeniaeiut i niny ars St

COMMON MISTAKES - »rH &3t

1. Using the wrong cubic factor: a®*+b® has a®*-ab+b?; a®-b* has a®*+ab+b?.

2. Confusing the cube of a sum with the sum of cubes: (x+y)3=x3+y3+3xy(x+Y).

3. Forgetting the reciprocal product is 1: xx(1/x)=1, so the square correction is 2 and the cubic correction is 3t.
4. Finding X,y unnecessarily: use their sum/product directly when the target is symmetric.

5. Reversing a zero-sum implication: cubic equality can also hold when all three quantities are equal.

6. Assuming ratio values fix absolute size: a/b=2/3 does not force a=2,b=3.

1. Cubic factor @ signs g&8a": a+b° €9 a?-ab+b?; a®*-b* €9 a+ab+b?|

2. Sum ¥ cube "3 cubes ¥ sum i@ (x+y)* €9 3xy(x+y) Y J|

3. Reciprocal product 1 382" xx(1/x)=1; f&m &€t square correction 2 ™3 cubic correction 3t I
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4. 883 x,y a8 symmetric target =t sum/product fifd =331
5. Zero-sum fswni fast was 8xer@e: 36 gamag d< '3 &1 cubic equality At I AaE! 3
6. Ratio 3 »HS size W& 82 a/b=2/3 T 4358 &l a=2,b=3 &dt|

8. Exam tip Exam fég ax €t afs

EXAM TIP - ydtfunr gsmo

Cubic and reciprocal identities are useful in algebra-oriented simplification, especially SSC-style questions, and
selected Railways/state patterns. Banking arithmetic may use the same identities inside mixed calculations.
Frequency and depth vary by exam. Target 20-35 seconds for a direct sum/product substitution and 35-60
seconds for reciprocal or three-variable forms. In Ex 95, a target of fourth powers is not (x+y)?; first form the
square sum 45. In Ex 96, quick option substitution can identify 7, but the identity proves why no other real value
works.

Cubic ™3 reciprocal identities algebra 3 simplification, ¥ dda SSC-gddt M3 < Railways/state patterns et av it
I&1 Banking © & farmg €9 & f&d rules 8491 Ha© g6 1 Frequency ™3 Widmye exam &8 e8¢ da | fHd sum/product &gt 20-35

w3 reciprocal A f3&-variable gu €t 35-60 Hfde d81 Ex 95 &g fourth powers & #3 (x+y)* &dt; Ufgst square sum 45 g8
Ex 96 f€9 options ura 7 s AdT" J, YT identity a3 ag<t J fa I3 real U &dt g=w|

Telescoping sums and products
=3l &9 fegaas ue A Factors da

1. Whatis it? fea &t 32

A telescoping calculation is a chain whose middle entries cancel after a suitable rewrite. Think of a shop ledger: a
payment and an equal refund cancel each other, leaving only unmatched entries. In a fraction sum, matching positive
and negative terms cancel; in a product, matching numerator and denominator factors cancel.

Telescoping formg ffa &3t 3 ARG ata gu €9 fue '3 fegaad fJR e AR ga 1 gas € 2dt €9 ffa gar3rs w3 83& dt refund mirur &9
de Ae I, faa’ A3t @@ entries g9€MT I&1 Fraction © A3 f€9 positive 3 negative YT, product f€g 8Ug-J&' factors dee a1

The shortcut is not “ignore the middle". First prove that the middle terms really have partners. Missing terms, different
gaps or changed signs can leave extra terms behind.

Shortcut € H3%g fegad®' formg faat 248 23 &dt| ufast Jar a3 fa gg dee 8 ye e Al Hge J1 det term IH J2, gap g€8 A sign
HE8 37 JJ YT & °9 Hae T4

2. How to recognise it res fa2 ug=id?

Look for denominators such as 3x4,4x5,5x6; a constant gap such as 3x5,5x%7,7x9; products such as
(3/4)x(4/5)x(5/6); or factors 1-1/n and 1-1/n?. Check how the starting numbers move from one term to the next.

3x4,4x5,5x6 E3dl denominators; 3x5,5x7,7x9 gddr f&€a gap; (3/4)x(4/5)x(5/6) €dar product & 1-1/n M3 1-1/n? S factors 8|
II MIATS YT T Yfas mid fder =aer 3, fra & Ag|
3. Basic concept from zero fasas ag 3 m3

KEY IDEA - ¥y dI%

Subtract two reciprocals: 1/n-1/(n+1)=[(n+1)-n]/[n(n+1)]=1/[n(n+1)]. Here n is a positive integer. Thus a fraction
with two consecutive factors can become a difference. In the next term, the negative reciprocal from the first
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term can meet an equal positive reciprocal and cancel.
€ reciprocals wWeg: 1/n-1/(n+1)=[(n+1)-n]/[n(n+1)]=1/[n(n+1)]1 f&& n positive integer J1 € B39 factors &t fraction &
2da gemT 7 e J | MdTS YT © positive reciprocal fUg8 © negative reciprocal % & a de AaET J1

Original term - »HS ye Rewrite - sefgmr gy What cancels - &t dee'd

1/(3x4) 1/3-1/4 -1/4 meets +1/4 in the next row.
-1/4MIEBt I3 © +1/4 &S AT

1/(4x5) 1/4-1/5 -1/5 meets +1/5 in the next row.
-1/5 Ma&Bt I3d © +1/5 &' AT

1/(5%6) 1/5-1/6 Only +1/3 and -1/6 remain in the full sum.

yd A3 fég figg +1/3 M3 -1/6 g9< T5|

The sum in the table is 1/3-1/6=1/6. This cancellation is addition of opposites, not cancellation of arbitrary
denominators across plus signs. For a product, (3/4)x(4/5)x(5/6)=(3x4x5)/(4x5%6)=3/6=1/2; here the cancelled
objects really are factors.

A3t 13 1/3-1/6=1/6 31 feg €8< signs = g3™gd e € 13 J; plus 8 »M3-Ud HaHTH! © denominators de& &dt1 Product &g
(3/4)x(4/5)x(5/6)=(3x4x5)/(4x5%6)=3/6=1/2; f&& HOWT factors dee T&|

Meaning and origin - H3%9 M3 a6 Boundary check - gg-»1tfla A9

1Y/In(n+k)1=(1/n=1/(n+k))/k n,k are positive integers. Subtraction 1/(4%6)=(1/4-1/6)/2
gives numerator k, so divide by k to
recover numerator 1.

n,k positive integers d&a1 Reciprocals
uerge '3 6Ug k mEer 3; numerator 1

g6 BEt k 575 E3% I
Sum of 1/[n(n+1)], n=m through N, is m is the first starting factor,N the last; Use the very first numerator-side
1/m=1/(N+1) T=m=N. Consecutive inner reciprocals reciprocal and the very last
cancel. denominator-side reciprocal.
m Ufa® ye & ufgss factor i3 N niidt ue ufa® ue & ufggr w3 ninidt ue e gar
T yfgs' factor I1 1=m=N| niedd reciprocal 3u|

reciprocals dee I&|

For starting factors m,m+k up to N, sum of  k>0,m>0; N=m+rk for a nonnegative 1/(3x5)+1/(5%x7)=(1/3-1/7)/2
1/In(n+k)]is (1/m=1/(N+k))/k integer r. The next starting factor must

match the previous ending factor.

k>0,m>0; N=m+rk »3 r dig-fae=Ha

integer J1 »at& Ue € UfgsT factor Ugs

2 nidflas &% fHse grdter 31
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Meaning and origin - H3%9 »3 a96 Boundary check - gg-»la A9
For consecutive n=m through N: sum of T=m=N. The gap is 2 but starting Do not keep just one term at either
1/[n(n+2)] = factors advance by 1, so two front and end.
(1/m+1/(m+1)-1/(N+1)-1/(N+2))/2 two back reciprocal terms survive. g9 um fige s ye & 341

1=m=N| nfeg gap 2 Ud starting factors
fia-fes eue o, feA st nigt 2 e n3 Rig 2
¥ reciprocals g9¢ I&|

Product of n/(n+1), n=m through N, equals  m,N are positive integers,m=N. All (4/5)x(5/6)%(6/7)=4]7
m/(N+1) internal numerator/denominator factors
match.

m,N positive integers M3 m=N T&|
fegaras GUg-I&t factors s A T&|

Product of (1-1/n), n=m through N, equals 2=m=N. Rewrite each factor as (n-1)/n (1-1/4)(1-1/5)=(3/4)(4/5)=3/5
(m-1)/N and cancel matching factors.

2=m=N|3d factor & (n-1)/n g=a

matching factors ae|

Meaning and origin - H3%9 W3 a6 Boundary check - 5g-niia A9

Product of (1+1/n), n=m through 1=m=N. Each factor becomes (n+1)/n, the reciprocal  (1+1/3)(1+1/4)=(4/3)(5/4)=5/3

N, equals (N+1)/m direction of the ordinary cancelling chain.

1=m=N1 33 factor (n+1)/n g 3; M™ chain 3 €<

femr f€9 factors dce I&|
Product of (1-1/n?), n=m through  2=m=N. Factor each as [(n-1)/n]x[(n+1)/n] and Two separate cancelling chains
N, equals (m-1)(N+1)/(mN) apply the preceding two product rules. leave four boundary factors.

2=m=N13d factor [(n-1)/n]x[(n+1)/n] &= 31 E4a8 & 24 chains dc a& 973 boundary
2 product rules Sarg| factors g9 I&|

The gap and the step are different things Gap »3 uei & Step €4 75

In 1/(3%5)+1/(5x7)+1/(7%x9), the gap inside each denominator is 2 and the next starting factor also increases by 2. One
front and one back reciprocal survive, with an outside factor 1/2. In 1/(3x5)+1/(4x6)+1/(5x7), the gap is 2 but the
starting factor increases by 1. Two front and two back reciprocals survive instead.

1/(3x5)+1/(5x7)+1/(7x9) f€9 g3 denominator T gap 2 M3 MdTS UT & starting factor & 2 gaer I s ufawr, f¥a nrdtasT reciprocal
M3 g3 1/2 99 J1 4T 1/(3x5)+1/(4x6)+1/(5%x7) €9 gap 2 3, starting factor f¥a aer J| f¥g nigt @ €@ M3 flig | @ reciprocals g9
GreY

If a term is missing, repair the chain explicitly. For 1/(2x3)+1/(4x5), the full three-term chain would be 1/2-1/5=3/10, but
it includes the missing 1/(3x4)=1/12. Subtract that extra term: 3/10-1/12=18/60-5/60=13/60. Simply using the endpoints
would overcount.

et Y giH I2 3 chain aid a@a 881 1/(2x3)+1/(4x5) € ydt fSa-Uet chain 1/2-1/5=3/10 3, g €H f&g 3 1/(3x4)=1/12 & a1 31
ferg Tyr werg: 3/10-1/12=18/60-5/60=13/601 figg endpoints B & 24 fare3t J AfEl I
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4. Standard method g3 =g 233< =% 3dtar

1. Identify whether the expression is a sum or a product. List the first and last terms and check for missing terms.
yfast sum 3 7 product, Uge | Ufags™ »3 mradt ue f5a »i3 giH ue 241

2. For a sum, factor denominators and find the gap k. Rewrite every term as a difference of reciprocals divided by k.

Sum BEt denominators € factors »3 gap k #31 I3 Ue & reciprocals € 299 @ k &8 €3 o {841

3. Compare the step in starting factors with k. Cancel only identical positive/negative terms actually present; retain
every unmatched boundary term.

Starting factors = step, k & H&'6| fHag Hye g9™=g positive/negative Ue de; I3 unmatched boundary term 38|

4. For a product, turn each 1x1/n or 1-1/n? into ordinary factors. Cancel common nonzero numerator/denominator
factors.

Product €9 1+1/n A 1-1/n* & W™ fractions € factors =81 A8 nonzero factors GUd-J& a1

5. Simplify the surviving fractions and finish any outside operations. Check the answer is positive when all original
terms/factors are positive.

gaf fractions At &3 »13 a7gdsT fuArg Yar 331 A9 mAS Ue/factors positive d< 31 A#ed positive d& Irdter 1
5. One-minute shortcut f&a fife @& ggcde

SHORTCUT - AT92d<C

Write the first two decomposed terms and the last decomposed term. If they confirm a complete chain, keep only
unmatched endpoints. In a product, record which factor first enters the numerator and which factor finally leaves
the denominator. This works because all interior opposite terms or common factors cancel. It fails if you ignore a

missing term, omit the multiplier 1/k, or treat a gap-2/step-1sum as a single-boundary chain. For a short irregular
expression, ordinary fraction arithmetic may be faster.

yfgd 2 yet & 33 mi3 »iflad ue w 33 {8491 Chain ydt 32 3t fHae faat At @8 endpoints 981 Product f&g ufast numerator fég
"MEE g% M3 Mifld denominator f&9 3fae @& factor 281 fegaa® €< Ue A common factors de< add feg At 31 IH ue
g8e, 1/k 23 At gap-2/step-1 & fea-boundary chain ¥&E 58 shortcut 913 der J1 27 irregular farmg d2 3 »m fractions
37 J AeEM I&|

6. Solved examples 3= it 8eragst

Ex 97Easy — Simplify: 1/(2 x 3) +1/(3 x 4) + 1/(4 x 5).
AT — I8 a3 1/(2x3) + 1/(3x 4) + 1/(4 x 5)1

A) 1/5 B) 3/10 C) 1/2 D) 3/5

Answer: B — 3/10

Quick method (*20-40 sec)

Consecutive denominator factors give a complete chain from 2 to 5.
Keep endpoints: 1/2-1/5=(5-2)/10=3/10.

Full method

1. The three fractions are 1/6,1/12 and 1/20.
2.LCM(6,12,20)=60. Convert: 1/6=10/60,1/12=5/60,1/20=3/60.
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3. Add: (10+5+3)/60=18/60.
4. Divide numerator and denominator by 6: 18/60=3/10.
31 3dlar (Ba13a1 20-40 Afd<)

Bar3'd factors &% 2 3 5 31 ydt chain J1
Endpoints 34: 1/2-1/5=(5-2)/10=3/101

ya sdtar

1. f3& fractions 1/6,1/12 W3 1/20 I&|

2. LCM 60; f&T 10/60,5/60 "3 3/60 gt I&|
3.13 (10+5+3)/60=18/601

4. 8U3-I&t 6 5 €3: 3/101

Easy — Simplify: (3/4) x (4/5) x (5/6) x (6/7).
e — I a3: (3/4) x (4/5) x (5/6) x (6/7))

3/4 7/3 117 317

Answer:D — 3[7

Quick method (220-40 sec)

The factors 4,5 and 6 each appear once above and once below.
Cancel them; only 3/7 remains.

Full method

1. Combine into one fraction: (3x4x5x6)/(4x5x6x7).
2. Numerator =3x4x5x6=360.
3. Denominator =4x5x6x7=840.

4. HCF(360,840)=120; divide both by 120: 360/840=3/7.
37 3dtar (Baraa1 20-40 Afd<)

4,5 n3 6 f¥a-fiq g9 €4a 3 I&' I&|

feg de a figg 3/7 g9e J|

ya sdtar

1. f¥a fraction §78; (3x4x5%6)/(4x5%6x7)1
2. 84d product 3601

3. 3d& product 8401

4. HCF 120 &% €3 d 360/840=3/7|

Medium — Simplify: 1/(4 x 5) + 1/(5 x 6) + 1/(6 x 7) + 1/(7 x 8) + 1/(8 x 9).
T — IS a3: 1/(4x5)+1/(5x6)+1/(6x7)+1/(7x8) +1/(8 x 9)I

5/36 1/36 5/9 /4

Answer: A — 5/36

Quick method (220-40 sec)

The first reciprocal is 1/4; the last negative reciprocal is -1/9.
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1/4-1/9=(9-4)/36=5/36.

Full method

1. Rewrite the five terms as (1/4-1/5)+(1/5-1/6)+(1/6-1/7)+(1/7-1/8)+(1/8-1/9).

2. The -1/5,+1/5 pair cancels; so do the pairs involving 1/6,1/7 and 1/8.
3. Remaining expression =1/4-1/9.

4.1LCM(4,9)=36; 9/36-4/36=5/36.

31 3dlar (Ba13a1 20-40 Afd<)

yfa® reciprocal 1/4 »3 niftadsT negative reciprocal -1/9 31
1/4-1/9=(9-4)/36=5/361

ya sdtar

1. dayei e 33: (1/4-1/5)+(1/5-1/6)+(1/6-1/7)+(1/7-1/8)+(1/8-1/9)1
2.1/5,1/6,1/7 m3 1/8 € €< sign &M A3t degntt I&|

3. gt 1/4-1/91

4.LCM 36; 9/36-4/36=5/361

Ex 100Medium — Simplify: (1-1/4)(1-1/5)(1-1/6)(1 - 1/7)(1 - 1/8).
Tafimresr — g ad: (1 -1/4)(1-1/5)(1-1/6)(1 - 1/7)(1 - 1/8)1

A) 5/8 B) 3/4 C) 3/8

Quick method (%20-40 sec)

Change each factor to (n-1)/n. The chain becomes (3/4)(4/5)(5/6)(6/7)(7/8).
All inner factors cancel, leaving 3/8.

Full method

1.1-1/4=3/4; 1-1/5=4/5; 1-1/6=5/6.

2. Also 1-1/7=6/7 and 1-1/8=7/8.

3. Product =(3x4x5x6x7)/(4x5x6x7x8).

4. Divide the complete numerator and denominator by 4x5x6x7.
5. The remaining fraction is 3/8.

37 3dtar (Bar3a1 20-40 Afd<)
ad factor (n-1)/n g=86: (3/4)(4/5)(5/6)(6/7)(7/8)1
fegaa® factors ac & 3/81
ya sdtar
1. ufas f3= factors 3/4,4/5 M3 5/6 I&|
2. "a1& factors 6/7 M3 7/8 Ia|
3. Product (3x4x5x6x7)/(4x5x6x7x8)]
4.Yd BUT-JI&T 4x5x6x7 A1
5.9 3/81
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Medium — Simplify: 1/(3 x 5) + 1/(5 x 7) + 1/(7 x 9) + 1/(9 x 11).
It — I8 a3: 1/(3x5)+1/(5x7)+1/(7x9) +1/(9 x 11)1

8/33 4/33 2/33 1M

Answer: B — 4/33

Quick method (220-40 sec)

Gap 2 and step 2 match, so keep 1/2x(1/3-1/11).
Inside =8/33; halve it to get 4/33.

Full method

1.1/[n(n+2)]=(1/n-1/(n+2))/2.

2. Rewrite all terms: (1/2)[(1/3-1/5)+(1/5-1/7)+(1/7-1/9)+(1/9-1/11)].
3. Cancel the pairs involving 1/5,1/7 and 1/9.

4. Remaining value =(1/2)(1/3-1/11)=(1/2)(11/33-3/33).

5.(1/2)x(8/33)=8/66=4/33.
37 3dtar (Baraa1 20-40 Afd<)

Gap 2 ™3 step 2 &2 I&; (1/2)%(1/3-1/11) 391

nigg 8/33; i sgd 4/331

yar 3dtar

1. 1/[n(n+2)]=(1/n-1/(n+2))/21

2. 93 4= (1/2)[(1/3-1/5)+(1/5-1/7)+(1/7-1/9)+(1/9-1/11)]I
3.1/5,1/7 M3 1/9 Tt 33t 21

4.9t (1/2)(1/3-1/11)=(1/2)(8/33)1

5. 8/66=4/331

Hard — Simplify: 1/(2 x 4) +1/(3x 5) +1/(4 x 6) +1/(5 x 7) + 1/(6 x 8) + 1/(7 x 9).
T — JSE a3 1/(2%x4)+1/(3x5)+1/(4%x6)+1/(5x7)+1/(6x8)+1/(7x9)I

43/72 43/288 41144 43144

Answer: D — 43/144

Quick method (20-40 sec)

Gap 2 but step 1: keep two terms at each end. Value =(1/2)(1/2+1/3-1/8-1/9).
Front sum=5/6=60/72; back sum=17/72. Half of 43/72 is 43/144.

Full method

1. Each fraction is half a reciprocal difference. The full bracket is (1/2-1/4)+(1/3-1/5)+(1/4-1/6)+(1/5-1/7)+
(1/6-1/8)+(1/7-1/9), with an outside factor 1/2.

. Cancel the opposite pairs involving 1/4,1/5,1/6 and 1/7.

. Remaining bracket =1/2+1/3-1/8-1/9.

.1/2+1/3=5/6=60/72. Also 1/8+1/9=(9+8)/72=17/72.

. Subtract: 60/72-17/72=43/72.

6. Apply the outside half: (1/2)x(43/72)=43/144.
31 3dlar (Bar3a1 20-40 Afd<)

a b W N
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Gap 2 Ud step 1 J; -2 boundary ye 3a: (1/2)(1/2+1/3-1/8-1/9)1
ndl 73 5/6=60/72, fig 17/721 43/72 = niar 43/1441
ygr 3dtar

1. I3 fraction reciprocal gga & mig J1 Bracket: (1/2-1/4)+(1/3-1/5)+(1/4-1/6)+(1/5-1/7)+(1/6-1/8)+(1/7-1/9); Ja
factor 1/21

2.1/4,1/5,1/6 M3 1/7 Tt 23t 21
3.g4t 1/2+1/3-1/8-1/91

4. 73t 5/6=60/72; ffg (9+8)/72=17/721
5. 2dx 43/721

6. §'JIS "4 BITG: 43/1441

ex103Hard — Simplify: (1-1/32)(1 - 1/42)(1 - 1/52)(1 - 1/62)(1 - 1/72).
wiar — dg &3 (1 - 1/32)(1 - 1/42)(1 - 1/52)(1 = 1/62)(1 = 1/7%)1

A) 8/21 B) 20/21 C) 16/21 D) 4/7

Answer: C —16/21

Quick method (%20-40 sec)

Use 1-1/n*=[(n-1)/n][(n+1)/n].

The two chains leave (2/7)x(8/3)=16/21.
Full method

1. For each n, 1-1/n*=(n?*-1)/n%=(n-1)(n+1)/n>.

2. Separate the product into [(2/3)(3/4)(4/5)(5/6)(6/7)] x [(4/3)(5/4)(6/5)(7/6)(8/7)].
3. In the first bracket, factors 3,4,5,6 cancel; it becomes 2/7.

4. In the second bracket, factors 4,5,6,7 cancel; it becomes 8/3.

5. Multiply: (2/7)x(8/3)=16/21.

3w 3dlar (Ba13a1 20-40 Afde)

1-1/n*>& [(n-1)/n][(n+1)/n] E=61

© chains &9 (2/7)x(8/3) gu<' 3; A= 16/211

ya sdtar

1.33 n Bt 1-1/n%=(n-1)(n+1)/n2?I

2. Product & [(2/3)(3/4)(4/5)(5/6)(6/7)] x [(4/3)(5/4)(6/5)(7/6)(8/7)] f&ai1
3. yfa® bracket f€9 factors 3,4,5,6 dc 3 2/71

4.gn 29 4,5,6,7dcd 8/31

5.9 (2/7)%(8/3)=16/211
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SSC CGL pattern — Simplify: [1/(5 x 6) + 1/(6 x 7) + 1/(7 x 8) + 1/(8 x 9) + 1/(9 x 10)] + [(5/6) x (6/7) x (7/8)

x (8/9) x (9/10)].

SSC CGL pattern —d& d3: [1/(5x6) + 1/(6x 7) + 1/(7 x 8) + 1/(8 x 9) + 1/(9 x 10)] + [(5/6) x (6/7) x (7/8) x (8/9) x

(9/10)]1
1/5 1/10 1/2 2/5

Answer: A —1/5

Quick method (%20-40 sec)

The sum telescopes to 1/5-1/10=1/10; the product cancels to 5/10=1/2.
(1/10)+(1/2)=(1/10)x2=1/5.

Full method

1. Decompose the sum: (1/5-1/6)+(1/6-1/7)+(1/7-1/8)+(1/8-1/9) +(1/9-1/10).
2. All middle reciprocals cancel. Sum =1/5-1/10=2/10-1/10=1/10.

3. Product =(5x6x7x8x9)/(6x7x8x9%10).

4. Cancel factors 6,7,8,9; product =5/10=1/2.

5. Divide the completed brackets: (1/10)+(1/2)=(1/10)x(2/1)=2/10=1/5.

39 3dlar (Ba13ar1 20-40 Afde)

Sumdea 1/5-1/10=1/10; product se & 5/10=1/21
(1/10)+(1/2)=(1/10)x2=1/51

ya sdtar

1.Sum = 33: (1/5-1/6)+(1/6-1/7)+(1/7-1/8)+(1/8-1/9)+(1/9-1/10)1
2. fegaas reciprocals se & 1/5-1/10=1/101

3. Product (5x6x7x8x9)/(6x7x8x9x10)I

4.6,7,8,9 & a product 5/10=1/21

5.Yd brackets £3: (1/10)x(2/1)=2/10=1/5I

7. Common mistakes fefeniraeht i niny arsStngt

COMMON MISTAKES - nTH a3t

1. Omitting 1/k: 1/[n(n+2)]=(1/n-1/(n+2))/2, not the whole difference.

2. Confusing gap and step: gap 2 with step 1leaves two boundary terms at each end.

3. Taking the last starting factor as the final reciprocal: a final 1/(8x9) contributes -1/9, not -1/8.

4. Ignoring a missing term: endpoints alone describe the complete chain; remove any inserted term.

5. Treating a product as a sum: cancel factors in products, opposite signed terms in sums.
6. Factoring 1-1/n? incorrectly: it is (n-1)(n+1)/n?, not (n-1)/n.

1. 1/k &32": 1/[n(n+2)] reciprocal g3d & g J|

2. Gap M3 step fium@a: gap 2, step 1 &9 2-2 boundary ue g9 I&|

3. mrydt starting factor I1&3 due: nidla 1/(8x9) I= 37 -1/9 g9e I, -1/8 &I

4. 3 ye g8 endpoints Ydt chain € 73 I&; TY HHS UE I6|

5. Product § sum H&eT: product €9 factors »3 sum €9 88¢ sign &8 ye dee Ia|

6. 1-1/n? R factors a3 g€ (n-1)(n+1)/n? 3, g (n-1)/n &I
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8. Exam tip Exam fég av €t afs

EXAM TIP - ydifunr gsmo

Telescoping is a selective simplification pattern, useful in SSC-style and some Railways/state questions; it is less
basic than ordinary fraction arithmetic. Frequency varies by paper. Target 20-35 seconds for a complete simple
chain and 35-55 seconds for gap-2 or combined forms. A sum of positive terms is larger than its first term but
smaller than a safe upper bound. A product of positive proper fractions must be below 1. In Ex 103, both 16/21
and 20/21 fit that broad bound, so retain all four boundary factors to distinguish them.

Telescoping gfen 3fem simplification pattern 3, SSC-gdat »3 g3 Railways/state AE&t &€t aH €| m fractions fia
gfemret &dt; frequency paper &3 geaet 31 At ydt chain &€t 20-35 #13 gap-2 A H gu B¢t 35-55 Afde 31 Positive ygi &
sum Ufg® ye 3 €37 g7 J1 Positive proper fractions & product 1 3 ufe 31 Ex 103 f£9 16/21 »3 20/21 €< for 1t Ie fé9 75;
2dJd dda Set 99 boundary factors Hdt 381

Missing value in arithmetic expressions
o forrg fég i WS 83

1. Whatis it? feg &t 32

A missing-value question hides one number but gives enough information to recover it. If a customer pays ¥500 and
receives %145 back, the bill is 500-3145=3¥355. The same idea appears when a ? hides an addend, subtrahend,
multiplier or divisor.

Missing-value Fe™s fea At garGer J ug BHG S3< B¢t 331t Aredrdt féer 31 araa £500 2= »i3 145 gy fige 37 8% £500-
$145=%355 J| f&d 315 I 7 ? fom 73, W<, I A €3 275! Aty & 7 d=|

Write x for the missing number, simplify the known parts, then undo the operations around x. Equality is like a balanced
scale: doing the same allowed operation to both sides keeps the balance.

I At &t g x i) 7 fIR I8 ad M3 x @ M3-vm8 J2 aH €5 ad| §aradt 3ot €ddft 3: &gt um 3 allowed aH 36 &' gIrgdt
gt afdet 31

2. How to recognise it 7= fag ysete?

Look for “find ?", “what replaces the question mark”, or an equation containing one unknown block. The unknown may
be inside a bracket, in a denominator, or multiplied by a fraction/percentage. Read the whole equation: a question mark
is not always the final answer to the left-side arithmetic.

“Find ?"”, “question mark gt & &t »ear” # ffa& unknown 31GY T8t equation 41 Unknown bracket »fed, denominator fég #
fraction/percentage &% qre" d Hele J1 Ydt equation Ug; ? oW ¥ formg e fifar Aerg &di gl

3. Basic concept from zero fasas gg 3 m3

KEY IDEA - HY d%

Addition is undone by subtraction, multiplication by a nonzero number by division, and division by a honzero
number by multiplication. Undo the outside operation first. For 3(x+4)-5=22: add 5 to get 3(x+4)=27; divide by 3
to get x+4=9; subtract 4 to get x=5.

13 T 88%c Wweg 31 Nonzero Rt &% JIcT T §8c €3 "3 €3 € 8%c I J1 73 3 a8’ aH Ufast ga8| 3(x+4)-5=22 feg 513
3 3(x+4)=27; 3 5% €3 & x+4=9; fag 4 wer g x=5|
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Equation - Unknown and rule - §3

3 Reason - d'd&

X+a=b x=b-a a,b are known real numbers. Subtract a from both sides.

a,b f&3t real Hftmiet g& | St Uit &9 a w6

x-a=b X=b+a Add a to both sides.
I YR a 13|
a-x=b x=a-b Add x to both sides, then subtract b. The unknown subtrahend is not b-a.

TI YA x 73, fag b we§ | Unknown wWer€< 25 vid b-a &di J1

ax=b x=b/a, a0 Divide both sides by the nonzero coefficient a.

Nonzero coefficient a &% ge UR €31

x/a=b x=ab, az0 Multiply both sides by a.
I YR a & I A |
a/x=b x=a/b, a,b#0 The original denominator x must be nonzero. Multiply by x, then divide by b.

These conditions give a unique nonzero solution.

MAS denominator X honzero d81 €t YR x &% 1, fed b &% €31 f&g aast ffa
nonzero I3 fédit a&|

Equation - Unknown and rule - ¥& »i3 Reason

gargdt fasmi

kx+r=s x=(s-r)/k, kz0 k is the coefficient,r the added term,s the other side. Subtract r, then divide
by k.

k coefficient,r #f3mm ye »i3 s €A U J1 Ufost r we'g, feg k &3 €31

(a/b)x=c x=bc/a, a,bz0 a/b is the known coefficient. Multiply by its reciprocal b/a.
a/b f&3 coefficient I1 oA reciprocal b/a &3 I aJ|

p% of x=A x=100A/p, p=0 p is the percentage number,A the known part. Replace p% by p/100 and
divide by that coefficient.

p percentage & #d w3 A f&37 fdAT 1 p% & p/100 g=a coefficient &5 €31

Think in blocks before moving terms uz ses<e 3 ufgst aigu 28
In [(x+8)/5]x3=18, the complete inner block (x+8)/5 is multiplied by 3. Divide by 3 before touching +8: (x+8)/5=6; then
x+8=30; then x=22. Subtracting 8 directly from the original 18 would skip the surrounding operations.

[(x+8)/5]x3=18 f€9 Ya (x+8)/5 91U 3 &' I J| +8 TG 3 Ufgs’ 3 &7 €3: (x+8)/5=6; feg x+8=30 M3 x=22| nAS 18 f&d fifar 8
WETTEE 38 §'JIS oY Ifg A IS|

Do not learn “crossing the equals sigh changes the sign” without its reason. In x+7=19, subtracting 7 from both sides
gives x=12. In 7x=21, the inverse operation is division, not subtraction. For an unknown divisor, 84/x=7 gives 84=7x and
x=12; it does not give x=7/84.
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fHag “ga7gd © Ud sign e8¢ 3" &' 32| x+7=19 &9 €aF YR 7 w8 &% x=12 J1 Ug 7x=21 &9 €8<c a1 €3 J, we'8 &dt| Unknown
divisor B¢t 84/x=7 3 84=7x M3 x=12 I, 7/84 &l

For a unique arithmetic answer, the isolated coefficient must be nonzero. An equation such as Oxx=5 has no solution;
0xx=0 leaves x undetermined. In ordinary four-option questions here, the data are chosen to give exactly one
permitted answer.

f&a arithmetic Temg B¢t feds di37 coefficient nonzero d=1 0xx=5 T IS &dl M3 0xx=0 & x fsauras &dt Jev| f¥9 979 options TS
e €9 B3 allowed merg gatfeny famr 31

4. Standard method g3 =9 233< =% 3dtar

1. Replace ? by x and copy every bracket, sign and decimal point. Note if x occurs in a denominator.
? gt & x f5d 3 79 bracket, sign, decimal point Adt 8331 x denominator &g = 37 7d3 &< &J|

2. Simplify all fully known blocks using BODMAS. Do not combine an unknown-containing block with an unrelated
term incorrectly.

Yyd A IIgY BODMAS &8 I8 31 Unknown &8 Jigy § 243 Ue &8 I183 & HE'6|

3. Isolate the complete block containing x by adding/subtracting the same quantity on both sides.
2t YR 3 W39 13 /weT d Yar x 7% aigy fedsT ad |

4. Undo the outer operations in reverse order. For a fractional/percentage coefficient, divide by the coefficient or
multiply by its reciprocal.
g998 dH 88 @i €9 <81 Fraction/percentage coefficient & €3 7 reciprocal a3 I 33|

5. Find x, check original denominator restrictions, then substitute into the original equation. Match the value to one
option.
x 3¢, MAS denominator ©Mf H3' A9 M3 MAS equation €9 R Ug| fag option &6

5. One-minute shortcut f&a fife @ aacde

SHORTCUT - ATd2dC

Use a reverse-operation chain for a single nested unknown. For (x-a)+bxc=d with b,c£0, reverse as d+cxb+a.
For a fraction of x, a unit method is often faster: if 3/4 of x is 72, one quarter is 24 and the whole is 96. These
work because the same reversible operations preserve equality. Do not use the chain across an added outside
term until that term is isolated, and do not confuse x/a with a/x. Option substitution is useful for close choices,
but test in the original equation.

ffa nested unknown Bet €% &Mt € chain 761 (x-a)+bxc=d f&3 b,c#0 d< 3 d+cxb+a ad| x & fraction et unit method
37 J: x T 3/4=72 I 3 f¥a Jaret 24 3 ydr 961 fed reversible S garadt 9976 I6 | ggadT Afan ye ufgst fedgr o3 fast
chain & BdT81 x/a M3 a/x B4 I&| &3S options MAS equation €9 ur J AT|

6. Solved examples 33 it 8eragst

Ex105Easy — Find x: 680 — x + 145 = 512.
YT — X 83: 680 - X + 145 = 5121

A) 303 B) 323 C) 313 D) 283

Answer: C — 313
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Quick method (*20-40 sec)

The known positive terms total 680+145=825.
To leave 512, subtract 825-512=313; x=313.
Full method

1. Rearrange the signed sum: 680+145-x=512, so 825-x=512.
2. Add x to both sides: 825=512+x.
3. Subtract 512 from both sides: x=825-512=313.

4. Check: 680-313+145=367+145=512.
31 3dlar (Barzar 20-40 Afd<e)

e positive YTt € 13 680+145=825|
512 g976S B¢t 825-512=313 W8 J; x=313|
yar sdtar
1. Signed Ye 13: 680+145-x=512; fer €t 825-x=5121
2. 2JTUH X 13 825=512+x|
3. 512 w8 x=825-512=3131
4. 79: 680-313+145=367+145=5121

Ex106Easy — Find x: (x - 84) + 12 = 9.
AT — X B3: (x - 84) + 12 =91

A) 192 B) 180 C) 108

Answer: A — 192

Quick method (»*20-40 sec)

Undo +12: 9x12=108. Undo -84: 108+84=192.
So x=192.

Full method

1. Multiply both sides by 12: x-84=9x12=108.
2. Add 84 to both sides: x=108+84=192.

3. Check: (192-84)+12=108+12=9.

31 3dlar (Barza1 20-40 Afd<e)

+12 T 8&e: 9x12=1081 -84 € 85<: 108+84=192|
for Bt x=1921

yar sdtar

1. ST YR 12 &5 JIT: Xx-84=1081

2. 84 1d3: x=108+84=192|

3. 719: (192-84)+12=108+12=9]
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Medium — Find x: 756 + 18 + 936 + x = 94.
TIHTE — X 83: 756 + 18 + 936 + x = 941

12 24 26 18

Answer:D — 18

Quick method (%20-40 sec)

756+18=42, so the unknown division must be 94-42=52.
936+x=52 gives x=936+52=18.

Full method

1. The original denominator requires x0.

2.756+18=42 because 18x42=720+36=756.

3. The equation is 42+936/x=94; subtract 42 to get 936/x=52.
4. Multiply by x: 936=52x.

5. Divide by 52: x=18 because 52x18=520+416=936.

6. Check: 756+18+936+18=42+52=94.
3 3dlar (Ba13ar 20-40 Afde)

756+18=42; unknown €3 T f='g 94-42=52 3= J|
936+x=52 3 x=936+52=181
yar 3dtar

1. »AS denominator &dd x£0 J1

2. 756+18=42 fa€fa 18x42=7561

3. 42 WeB: 936/x=521

4. X 5% dIeT. 936=52x1

5.52 &85 £3: x=18 fagfa 52x18=936|

6. 79: 42+52=94|

Medium — Find x: [(x + 36) + 8] x 5 - 15 = 60.
TIHME — x &3: [(x +36) + 8] x 5 - 15 =601

96 84 108 120

Answer: B — 84

Quick method (*20-40 sec)

Reverse the outer operations: 60+15=75; 75+5=15; 15x8=120.
Now x+36=120, so x=120-36=84.

Full method

1. Add 15 to both sides: [(x+36)+8]x5=75.

2. Divide by 5: (x+36)+8=15.

3. Multiply by 8: x+36=120.

4. Subtract 36: x=84.

5. Check: (84+36)+8%5-15=120+8%5-15=15x5-15=75-15=60.
37 3dtar (Bar3a1 20-40 Afd<)
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938 a4 BBa6: 60+15=75; 75+5=15; 15x8=1201
I x+36=120, for Bt x=841

yar sdtar

1. 15 73: [(x+36)+8]x5=75I

2.5 5% e3: (x+36)+8=151

3.8 3B dIe: x+36=1201

4. 36 WTTG: x=841

5.#9: 120+8x5-15=15%x5-15=60|

Medium — Find x: (3/4 of x) + 18 = 90.
TS — X B3: (3/4 of x) + 18 =901

96 72 84 108

Quick method (»*20-40 sec)

3/4 of x=90-18=72. Three quarter-parts total 72, so one is 24.
Four parts make the whole: x=24x4=96.

Full method

1. Replace "of" with multiplication: (3/4)x+18=90.
2. Subtract 18: (3/4)x=72.

3. Multiply both sides by 4: 3x=288.

4. Divide by 3: x=96.

5. Check: (3/4)x96+18=72+18=90.

39 3dlar (Barzar 20-40 Afd<e)

X T 3/4=90-18=72 1 f3& Saent 72 g5, fer B¢t f¥a 241
ygnft 919: x=24x4=96

yar sdtar

1. “Of" EZS'dj’E’f‘FSQ: (3/4)x+18=901

2. 18 wWeg: (3/4)x=721

3.4 5B JIc". 3x=288|

4.3 5% E3: x=96

5.#9: 72+18=90|

Hard — Find x: 4.8 + 0.12 + [(x - 1.5) + 0.25] = 58.
My — X 83: 4.8+ 0.12 + [(x - 1.5) + 0.25] = 58]

4 ) 6 8

Quick method (220-40 sec)

The known quotient is 480+12=40; the unknown block must be 18.
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Dividing by 0.25 is x4: x-1.5=18+4=4.5, so x=6.
Full method

1.4.8+0.12=480+12=40.

2. Subtract 40 from both sides: (x-1.5)+0.25=18.
3. Multiply both sides by 0.25: x-1.5=18%0.25=4.5.
4. Add 1.5: x=4.5+1.5=6.

5. Check: 4.8+0.12+(6-1.5)+0.25=40+4.5+0.25=40+18=58.
3w 3dtar (Sargar 20-40 Afde)

e quotient 480+12=40 J; unknown 3ty 18 J=ar|
0.25 &8 €37 x4 J: x-1.5=18+4=4.5, feH B¢t x=6
yar 3dtar

1.4.8+0.12=480+12=401

2. 40 weg: (x-1.5)+0.25=181

3.0.25 3B gIe: x-1.5=18x0.25=4.51

4.1.513: x=6I

5. 79: 40+(6-1.5)+0.25=40+18=58|

Ex 1MMHard — Find x: (5/6 — 1/4) x x = (3/5 of 140) + 7.
YT — x 83: (5/6 - 1/4) x x = (3/5 of 140) + 71

A) 144 B) 156 C) 168 D) 180

Answer: B — 156

Quick method (220-40 sec)

Left coefficient =10/12-3/12=7/12. Right side =84+7=91.
Seven twelfths of x are 91: one twelfth is 13; twelve are 156.
Full method

1.LCM(6,4)=12. Thus 5/6-1/4=10/12-3/12=7/12.
2. 3/5 of 140=(3/5)x140=84; adding 7 gives 91.
3. The equation is (7/12)x=91.

4. Multiply by 12: 7x=1092.

5. Divide by 7: x=156.

6. Check: (7/12)x156=7%13=91, equal to 84+7.
3 3dlar (Barzar 20-40 "fde)

o9 coefficient 10/12-3/12=7/121 Hr 84+7=911
x 2 H3 gge fdR 91 g5; 13, argf 1561

yar 3dtar

1.LCM 12; 5/6-1/4=10/12-3/12=7/12I
2.140 T 3/5=84; 7733 911

3. Equation (7/12)x=911

4.12 &S I 7x=10921

5.7 8% 23: x=156
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l

6. A9: (7/12)x156=7x13=911

IBPS Clerk pattern — Find x: (35% of 480) + (x + 7) - (3/8 of 160) = 132.
IBPS Clerk pattern — x 83: (35% of 480) + (x + 7) - (3/8 of 160) = 1321

154 182 196 168

Answer:D — 168

Quick method (*20-40 sec)

35% of 480=30%+5%=144+24=168; 3/8 of 160=60.

S0 108+x/7=132. The missing quotient is 24, giving x=24x7=168.
Full method

1. 35% of 480=(35/100)x480=16800/100=168.

2. 3/8 of 160=(3/8)x160=480/8=60.

3. Substitute the known blocks: 168+x/7-60=132.

4. Combine 168-60=108; subtract 108 from both sides to get x/7=24.
5. Multiply by 7: x=168.

6. Check in the original: 168+168+7-60=168+24-60=192-60=132.
39 3dlar (Barza1 20-40 Afd<)

480 € 35%=30%+5%=144+24=168; 160 € 3/8=601

for &€t 108+x/7=1321 Unknown quotient 24; x=24x7=168|
ya sdtar

1. 480 € 35%=(35/100)x480=168|I

2. 160 € 3/8=480/8=601

3. A YU UE: 168+x/7-60=1321

4.168-60=108; @' U” 108 W' & x/7=241

5.7 & dIe. x=168|

6. MAS Ad: 168+24-60=192-60=1321

7. Common mistakes fefeniraeht gt niny st

COMMON MISTAKES - nry Irs3inft

1. Reversing the unknown subtrahend: 825-x=512 gives x=825-512=313, not —-313.

2. Inverting the wrong quotient: 936/x=52 gives x=936/52, not 52/936.

3. Undoing the inside first: in Ex 108, remove -15 and x5 before undoing the inner +36.

4. Changing only one side: every inverse step must preserve the equality by applying to both sides.
5. Confusing division by a decimal with multiplication: y+0.25=18 means y=18x0.25=4.5.

6. Skipping the original check: a candidate that gives a zero denominator or the wrong right-hand value is
invalid.

1. Unknown wer€< &3 »id & sign €%ea™: 825-x=512 3 x=313, -313 &d1|

2. Quotient €&ar 8= 936/x=52 3 x=936/52, 52/936 &diI

3. nfedsT aH Ufast ga@a: Ex 108 f&g +36 3 ufast —15 M3 x5 a6

4. frag fia ymr gese: Id inverse step Bdf Ui €3 £ aH &% d=|
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5. Decimal € €3 § a1 Maem: y+0.25=18 3 y=18x0.25=4.5|
6. MAS A9 833" zero denominator 7 IB3 HA' 8 €< &' candidate I®3 31

8. Exam tip Exam fég ax €t afs

EXAM TIP - ydtfunr gsmo

Missing-value arithmetic is a central simplification pattern in banking and useful in SSC, Railways and state
numerical tests. Counts vary by paper and shift. Target 20-35 seconds for one or two inverse steps and 35-55
seconds for mixed fractions/percentages. In Ex 107 the unknown quotient must be 52. Any listed x=24 would
make 936/x=39, so options 24 and 26 are too large as divisors. Compare the remaining choices or calculate
936+52=18. Do not round when an exact missing value is required.

Missing-value arithmetic banking simplification & ¥ pattern 3 SSC, Railways, state numerical tests &€t an T J1 farest
paper M3 shift % gese! d1 ffa-2 inverse steps &€t 20-35 13 fractions/percentages & d< 3t 35-55 Afde 391 Ex 107 €9
unknown quotient 52 Irdter 31 f&3 x=24 Bt 936/x<39 d=ar; f&H Bt divisor 3 options 24 3 26 3 I&| gt options 79
7" 936+52=18 &J| Exact missing value f€9 rounding & &J1

Missing values: powers, roots and repeated unknowns
wr3i, Roots M3 g-8d M"@8 Unknown 8 H&

1. Whatis it? fea &t 32

Some missing values appear as a square, a cube, inside a root, or more than once in an equation. If a square vegetable
plot has area 144 m?, its physical side is 12 m. But the equation x?*=144 alone allows both 12 and -12; the meaning or
the stated condition decides which values are permitted.

g2 ItH HS square, cube, root © »ied At equation fég €t &3 nrEer J1 Square e @3 US'< € area 144 m? d= 3 MHS side 12 m
31 yg fige x?=144 equation 8 12 "3 -12 B2 IS I&5| AE™S € H38¥ ' f£31 73 Thaft fa {93 ¥ allowed T&|

The task is to find every value allowed by the original equation and conditions. A value produced by squaring or
multiplication may fail the original question, so checking is part of the method.

MAS equation M3 HJ3T 5% ¥ A0 U ®32 &1 Square dda A denominator 3% ST ada 3 ge fHfsn I nins Aes fég a3 &
J Hewer J; fon B¢t A9 3d1a e It famr 31

2. How to recognise it res fa2 ug=id?

Look for ?2, ?3, v(a?+b), the same unknown on both sides, an unknown in a factorised fraction, or an unknown
exponent. Read words such as “positive”, “integer”, “all real values"” or “greater than". If two ? symbols stand for the
same value, write the same x for both.

?2, 23, v(a?+b), €t um f€a unknown, factor 8t fraction A unknown exponent 881 “Positive”, “integer”, “all real values”

“greater than” ftmiss &% U3 2 ? fia s Bet J= 37 2af &t g fa x 54|
3. Basic concept from zero fasas ag 3 m3

KEY IDEA - ¥y dI%

Reverse a power only after isolating it. For x*+7=586, first x*=49; then x=7 or -7. A positive-value condition selects
7. For x®>=-64, the only real solution is —4. Squaring a root equation can introduce a wrong candidate because
positive and negative numbers have the same square.
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Power ¢ fed® Sga dt 88eT ad | x*+7=56 f€9 Ufasst x*=49; fag x=7 A -71 Positive 733 de 37 7 B2 | x>=-64 € & real Is -4 J|
Root equation €' square d3& &3 I3 candidate M HaeT J, fa6fa positive M3 negative Hitm g square f&a der 31

Structure - .. . . . Small illustration - 2t
Rule, conditions and origin - fsen, 7a3i w3 aas

x“=k k>0 gives x=%vk; k=0 gives x=0; k<0 gives no real solution. Squaring x?=25 = x=-50r5
opposite real numbers gives the same value.

k>0 Bt x=2vk, k=0 Bet x=0 M3 k<0 Bt real I& &dT1 €5 signs =&t Aftmret

T squares &3 &1

x3=k For real k, x=Vk is the unique real root. Cubes preserve sign and strictly x3=-216 = x=-6
increase with their real base.
Real k &€t x=Vk f&a real root 31 Cube sign g976€" & m3 real base Ta< &3
gger J|

(x-a)?=k a is the known shift. For k=0, x=axvk; at k=0 the two forms coincide. First (x-2)%=16 > x=-2o0r 6
isolate the squared block.
a f&37 shift 31 k=0 Bt x=a+vk; k=0 J2 37 @< f¥a W5 g&1 Yfast squared block
feds ad|

ax+b=cx+d a,b,c,d are known numbers. If azc, x=(d-b)/(a-c), by subtracting cx and b 5x+4=2x+25 = 3x=21=
from both sides. x=7
a,b,c,d et Hftmiet 381 azc SEt T UR ox M3 b weT d x=(d-b)/(a-c)I

vu=Vv U,V may contain x. The original equation requires U=0,V=0. Squaring gives v(x+1)=x-1requires x=1
U=V?; retain only candidates satisfying the original root equation.
U,V f€8 x 3 maeT 31 »As equation &gt U=0,V=0 I7dte I&1 Square 3% U=V?2
fHser 3; »AS root equation f€8 Hdt candidates Tt 531

A(x)/B(x)=C(x) A,B,C are expressions in x. First require B(x)#0; then A(x)=B(x)C(x). An (x?*-4)/(x-2)=5 permits
excluded zero of B stays excluded after algebra. x=3, not x=2
A,B,C, x T8 expressions & | Ufast B(x)#0, fag arer ad| B T Ha™dt @8 zero
gmie feg € Hadt gdar|

Small illustration - 2t
Bvads

Structure - 9239 Rule, conditions and origin - fowM, #a3t m3 a9

aX*T+aX*S=gX(a’+a%)  a>0; r,s are known exponent shifts. Factor the common a* using a**'=aXal.  2X*1+2X=3x2X
For a>1, powers increase as x increases.

a>0; r,s f&3 exponent shifts &I Power rule &% common a* gJd a2 a>1
Je 3f x 29< &8 power g0t J|

Squaring: why a candidate may be false Square a3& & a3 Candidate fa@ » Aaer 372

The equations A=B and A%?=B? are not always equivalent: 3?=(-3)?, but 3#-3. For v(x+2) =X, the right side must be
nonnegative. Squaring gives x*-x-2=0, so (x-2)(x+1)=0 and the candidates are 2,-1. Only 2 survives: v4=2, whereas
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v1=1is not -1.
A=B 3 A2=B? gi f¥a &dt: 32=(-3)2 3, U 32-31 V(x+2)=x f€9 Ha" YA nonnegative Ide 31 Square d3& & (x-2)(x+1)=0,
candidates 2 m3 -11 fAgg 2 At 3: v4=2, ug v1=13, -1 &t

Set notation in an option such as {-2,6} means both listed values form the complete answer. If the question asks for all
real values, an option listing only one of two valid roots is incomplete. If it asks for a positive value, reject the negative
root using that condition.

Option f€g {-2,6} T W39 ¥ H8 8 3 Yar Ae™ I51 A all real values Ug 37 € AT roots &4 fea f&ftmim option »gar J1 Positive
Hs Ufen I 31 793 W3™ad negative root I d3|

4. Standard method 73 =9 =93< =& 3dtar

1. Write the stated domain and every original restriction: positive/integer conditions, nonzero denominators and
nonnegative square roots.

&3 domain 3 s HI3t {51 positive/integer, nonzero denominators M3 nonnegative square rootsi|

2. Simplify known blocks. Collect repeated linear unknown terms on one side, or isolate the complete
squared/cubed/root block.

A 9Igy HY dd | Repeated linear unknown 8 e & ym &3 A Yyar squared/cubed/root block fed® ad1

3. Undo the power or factor the resulting polynomial. Keep every candidate at this stage unless a restriction already
rules it out.

Power T €8< &d A € polynomial ® factors 31 g€ 8¢t A3 candidates 34, A< 3d d€! 733 I€ &' 3|

4. For an unknown exponent, factor the common base power and match the remaining value with a known power.

Unknown exponent f€g common base power 3 & 9 H& & Al power &8 fH&T6|

5. Substitute each candidate into the original expression. Reject forbidden or false candidates; choose the option
containing precisely the requested values.

IJ candidate MAS expression €9 UG H&™d T ITHB3 HS 83 mi3 fasas s H&T @& option T31
5. One-minute shortcut f&= fife @ gaede

SHORTCUT : H'gcd<T

Use the options after isolating the power: x*=144 with x>0 needs only the remembered root 12. For a repeated
unknown in a fraction, factor before expanding; for a radical equation, the nonnegative right-side condition often
eliminates a negative option instantly. These work through exact factorisation and the definition of a principal
root. They do not allow dropping one root from an unrestricted square equation or accepting a candidate solely
because the squared equation works.

Power f&a®t ads 3 ¥™MiE options 8d3: x?=144 m3 x>0 d& 3' @< root 12 a'gl J1 Fraction f€g repeated unknown J= 3F ufgst

factors; root equation f&g ¥ UH nonnegative d< d3d negative option 3d3 d€ J Aaw' J1 f&a exact factorisation »3

principal root € ufggmr & Adt 31 faa’ W33 square equation € €4 root & 3 M3 fag squared equation e &5
candidate Adt &7 H&|
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6. Solved examples 33 it 8eragst

Easy — Find the positive x: x2 +19 = 163.
Hur — Positive x &3: x2 + 19 = 1631

6 12 -12 144

Answer: B — 12

Quick method (%20-40 sec)
Subtract 19: x?=144.

The positive square root of 144 is 12.
Full method

1. x*+19=163. Subtract 19 from both sides: x*=163-19=144.

2. Solving the square equation gives x=12 or x=-12 because both square to 144.
3. The question requires x>0, so x=12.

4. Check: 12%2+19=144+19=163.
3 3dlar (Barzar 20-40 "fde)

19 WETB: x?=1441

144 = positive square root 121

yar 3dtar

1. 2T UR 19 Wer d x*=1441

2. Square equation © ¥& 12 M3 -12 I&; €a7 T square 144 3|
3. x>0 &t /a3 dad x=121

4. 79: 144+19=163|

Easy — Find the real x: x3 - 27 = -152.
T — Real x 33: x3 - 27 = -152|
-125 5 74 -5
[ Answer:D— -6 J
Quick method (*20-40 sec)
Add 27: x3=-152+27=-125.
The cube root of =125 is -5.
Full method

1. Add 27 to both sides: x®=-125.
2. (-5)x(-5)x(-5)=25%(-5)=-125, so x=-5.
3. A real cube equation has one real solution. Check: -125-27=-152.

31 3dlar (Bar3a1 20-40 Afd<)
27 A3: x®=-152+27=-125|
-125 € cube root -5 T

ya sdtar
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1. @I YR 27 A3 & x3=-125|
2. (-5)x(-5)x(-5)=-125, fem St x=-51

3. Real cube equation & f¥a real I8 31 779: -125-27=-1521

Medium — Find x: 3x + 18 = x + 74.
TIHTE — X 83: 3x + 18 = X + 741

28 46 56 37

Answer: A — 28

Quick method (220-40 sec)
Collect unknowns: 3x-x=74-18.
2x=56, so x=28.

Full method

1. Subtract x from both sides: 2x+18=74.

2. Subtract 18: 2x=56.

3. Divide by 2: x=28.

4. Check left side 3x28+18=84+18=102; right side 28+74=102.
3w 3dtar (Sarzar 20-40 Afde)

Unknown ye f&d& &d: 3x-x=74-18|

2x=56; x=281

yar 3dtar

1. 20 YR x WG 2x+18=741

2. 18 W&™B: 2x=561

3.2 5B E3: x=28|

4.9 84+18=102 ™3 AR 28+74=102; 79 st

Medium — Find x: v(x + 9) + 5 = 14.
SIS — X B3: V(X +9) + 5 = 141
81 63 72 9

Answer:C — 72

Quick method (%20-40 sec)
Isolate the root: v(x+9)=9.
Square to get x+9=81; x=72.
Full method

1. The original square root requires x+9z0.

2. Subtract 5 from both sides: v(x+9)=9. Both sides are nonnegative.
3. Square both sides: x+9=81.

4. Subtract 9: x=72.

5. Check: v(72+9)+5=v81+5=9+5=14.

3w 3dlar (B91349T1 20-40 Afde)
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Root fea@t ad: v(x+9)=91

Square &8 x+9=81; x=721
yar sdtar

1. "HS root St x+9=0 grdter I

2. 5Wag: V(x+9)=9; €€ Y™ nonnegative I&|
3. Square &3: x+9=811

4.9 uE A x=721

5. 79; v81+5=9+5=14|

Ex 117Medium — Find all real values of x: (x = 4)2 = 81.
TafmieaT — x 8 7 real H8 83: (x - 4)2 =811

A) {-5} B) {-5,13} c) {13} D) {5, 13}

Answer: B — {-5,13}

Quick method (»*20-40 sec)

x-4=+9 or -9. Add 4 to each possibility.

The complete answer is x=13 or -5, shown together in option B.
Full method

1. Move 81 to the left: (x-4)%-92=0.

2. Factor a difference of squares: [(x-4)-9][(x-4)+9]=0, giving (x-13)(x+5)=0.
3. A product is zero when at least one factor is zero: x-13=0 or x+5=0.

4. Thus x=13 or x=-5. No positivity condition excludes either value.

5. Check: (13-4)?=9%=81; (-5-4)%=(-9)?=81. An option listing only one valid root is incomplete.
31 3dlar (Bar3a1 20-40 Afd<)

X—-4=+9 At -9| &gt Hgeae &g 4 73|

ygT Ae™d x=13 A -5 J; option B f€g €€ I&|

yar sdtar

1. 81 ¥8 f&mm8: (x-4)2-92=0|

2. Difference of squares ® factors: (x-13)(x+5)=01

3. Product zero &gt x-13=0 Af x+5=01

4. fem et x=13 7t -51 It positive HI3 &1 7 ffa g de a3

5. 79: 92=81 n3 (-9)=81 figg f€x At root & option mgar J1

ex 118Hard — Find the permitted x: (x2 - 16)/(x - 4) = 13.
nigr — Allowed x 831 (x? - 16)/(x - 4) = 131
A) 4 B) 13 c) 17 D) 9

Quick method (*20-40 sec)

The original denominator excludes x=4. Factor the numerator and cancel x-4 to get x+4=13.
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Therefore x=9, which is allowed.
Full method

1. First require x-4#0, so x£4.

2. Multiply by x-4: x*-16=13x-52.

3. Rearrange: x*>-13x+36=0.

4. Factor: (x-4)(x-9)=0. Candidates are 4 and 9.

5. Reject 4 because the original denominator is zero. Keep 9.

6. Check: (9%-16)/(9-4)=(81-16)/5=65/5=13.
37 3dtar (Baraa1 20-40 Afd<)

"A® denominator dda x=4 &'t 31 84T factors §a x—4 d&: x+4=13|
for Bt allowed H& x=91

yar sdtar

1. UfgSt x-4#0, Tt x241

2. X-4 && " x*>-16=13x-521

3. ye f&dd J3: x2-13x+36=01

4. Factors (x-4)(x-9)=0; candidates 4 M3 9|

5. 4 &% »AS denominator zero J; feg 91 9 391

6. 79: (81-16)/5=65/5=13

Ex 119Hard — Find the real x: v(3x + 4) = x.
nfyT — Real X 83: V(3x + 4) = x|

A) -1 B) 1 C) 4 D) 5

Quick method (%20-40 sec)

A principal square root cannot be negative, so x=0. Square to get x>-3x-4=0=(x-4)(x+1).
Candidates 4 and -1 arise; only 4 has the required sign and passes the original equation.
Full method

1. Original conditions: 3x+4=0 and x=0 because the left side is nonnegative.
2. Square both sides: 3x+4=x2, so x*-3x-4=0.

3. Factor by splitting —=3x as —4x+x: x(x-4)+(x-4)=(x-4)(x+1)=0.

4. Candidates are x=4 and x=-1.

5. For x=4: v(12+4)=v16=4, so it is valid.

6. For x=-1: ¥(-3+4)=v1=1#-1, so it is false. The only real solution is 4.

31 3dlar (Barzar 20-40 Afd<e)
Principal square root negative &dt det, o &€t x=01 Square &% (x-4)(x+1)=01
Candidates 4 »3 -1; fHgg 4 Adt sign »3 »AS equation &S fHseT J|
yar sdtar
1. "HS HI3T 3x+420 M3 x=0 TS|
2. Square &3: 3x+4=x2; x>-3x-4=01
3. -3x & -4x+x fod & factors (x-4)(x+1)=01

houseofaspirants.in « Free notes, MCQs & PYQs

Page 138 [ 217



HOUSE OF ASPIRANTS « Quantitative Aptitude Chapter 4 - Simplification

4. Candidates 4 M3 -1 I&|
5. x=4 U'§: ¥16=4; AJ|
6. x=—-1U8: v1=1, Yd An -1; 31531 ¥ real I 41

RRB NTPC pattern — Find the nonnegative integer x: 2%X*2 + 2X*1 = g6,
RRB NTPC pattern — dig-fae=vd integer x &3: 2X*2 + 2X*1 = 96

4 3 5 6

Quick method (*20-40 sec)
Factor 2%: 2%(4+2)=96, so 2%=16.
16=2%, hence x=4.

Full method

1. Use the power rule: 2X*2=4x2% and 2**1=2x2X.

2. Add: 6x2%=96.

3. Divide by 6: 2*=16.

4. Powers 2°,2' 22,23 2% are 1,2,4,8,16. Thus x=4.

5. Check: 2%+2°=64+32=96. Powers of 2 increase, so no other nonnegative integer works.

37 3dtar (Barsa1 20-40 Afd<)

2X common &e: 2%(4+2)=96, for Bt 2X=161

16=2%, for &t x=41

ya sdtar

1. Power rule && UfgsT ue 4x2X w3 gaAT 2x2* J|

2. 13 6x2%=961

3.6 3% €3: 2%=161

4. Powers 1,2,4,8,16 3 x=41

5. 7d: 64+32=961 2 € power gu<t J, f&r B¢t d9 nonnegative integer &di|

7. Common mistakes fefeniaeit i niny ars Sttt

COMMON MISTAKES - nrH ars3tnt

1. Dropping a root: x>=49 without a sign condition gives x=-7 and 7.

2. Giving two cube roots: x*>=-125 has the single real solution -5.

3. Losing the shift: (x-4)?=81 means x=4+9, not simply 9.

4. Accepting a zero denominator: Ex 118 excludes x=4 even though it appears after factorisation.

5. Checking only the squared equation: in Ex 119, -1 passes x*=3x+4 but fails the original root equation.

6. Adding powers incorrectly: 2X+2+2X*1=6x2X not 22X*+3,
1. f8a root 3= f8&1 sign HI3 x?=49 2 -7 3 7 2 I3|

2. Cube @ @ real roots 32 x*=-125 T f£d real I -5

3. Shift 582 (x-4)2=81 3 x=4+9, fidg +9 &dl|
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4. Zero denominator ¥& 821 Ex 118 f&g factorisation 3 ™mE & x=4 H&™dt 31
5. fagg squared equation A" Ex 119 f€9 -1 squared equation &% fiBer 3, MHAS root equation &8 & |

6. Powers © /3 3183 dd&": © powers T 13 6x2X J, exponents T 173 &1

8. Exam tip Exam f&g a €t afs

EXAM TIP - ydifunr gstof

Power/root missing values and repeated unknowns are useful patterns across simplification and elementary
algebra; their frequency varies by exam and shift. Target 20-35 seconds for an isolated square/cube and 35-55
seconds for repeated or radical forms. Read the sign condition before looking at options. In Ex 119 reject -1
immediately because the right side must be nonnegative, then test 4: v16=4. In an “all values" question, testing
one successful option number is not enough to prove the full root set.

Power/root missing values ™3 repeated unknowns simplification m3 gfemet algebra © M © patterns Is; frequency
exam 3 shift 53 geset J1 frd® square/cube €t 20-35 »3 repeated/root gu &€t 35-55 Afde J81 Options 3 ufgst sign €t
HI3 Y31 Ex 119 f&g HA" UM nonnegative d< &3d -1 393 83, fad 4 U v16=4 A1 “All values” fég fia Ia rdt fige a3 yar
root set ATE3 &t Jev

Approximation, rounding and nearest values
Barsd1 faamg, Rounding »3 HS 3 $38" U

1. Whatis it? fea st 32

Approximation replaces an awkward value with a nearby easy value when an exact answer is not required. At a shop,
49.8 kg at 20.1 per kg costs about 50x20=%1000. This is useful for a quick estimate, but the final bill still uses the
exact quantities.

Approximation f&g nia Ha €t & &35 °HdT H8 8¢ gf, A< exact A2™ & Idie’ de| TS '3 49.8 kg WS £20.1 Y3t kg I 37 SJrgaT
50x20=%1000 g I&| 393 miew B¢t frg 4 T J; MAS 8% exact H33e! &% g3ar|

Rounding follows a stated place, such as the nearest integer or nearest ten. A nearest-option question asks which
listed value is closest to the actual result. The spacing of the options decides how much precision you must keep.

Rounding far f&3t & 3a det J, fAe nearest integer # nearest ten1 Nearest-option A2 €9 »HS A © A3 3 3% g3 option
ge&' d1 Options T g3d ©AT" d fd fdat precision duct 31

2. How to recognise it ne fa< yzrate?

Look for "approximately”, "nearest”, “closest”, “round to" or "approximate value of ?". These words allow estimation; an
ordinary "“simplify” question does not automatically allow it. Read whether you must round the final answer, choose the
closest listed option, or estimate a missing positive root.

“Approximately”, “nearest”, “closest”, “round to” 7 “approximate value of ?” 29| feg Hge e s € feras fée I, fiag
“simplify” f&9 My M~y rounding &dt adat| 28 »idlas A= round ada' 3, A3 3 &3&' option 8 J A positive root € e &3 J1

3. Basic concept from zero fazas ug 3 mi3

KEY IDEA - Y dI%

For positive numbers, round to the nearest unit by looking at the next digit: below 5, keep the retained digit; 5 or
above, increase it by 1. But do not round every input blindly. If options are close or large terms nearly cancel,
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preserve more digits and round the final result once. Use = for estimates and = only for exact equalities.
Positive Hftmire! et »araT »id 24: 5 3 wie J2 3t Ifm vix @t; 5 A €9 I 37 1 281 Y9 Id input & #ide™d round & 331
Options &3 d< At €3 YT MmUA f&g BI13d1 dee I 3F 20 nid 38 M3 nidlg f¥a 23 round dd | nies Set » M3 exact §3rgdl Bet =

Zd31

Rounded result and reason - =9 »3 A9

Requested place - Ut g

Nearest integer

73 3 838" integer

Nearest ten

7S 3 &35! waret

Nearest tenth

A3 3 &35 g fdAr

Nearest hundredth
7S 3 &3% Aet famr

Carry during rounding
Rounding f€g Carry

Rule [ tool - fsa

267.5: hundredths digit 6 increases the tenths digit.

267.46 267: tenths digit 4 is below 5.
267: er= fdR T ma 4 3, 5 3 Wel
267.46 270: units digit 7 is at least 5.
270: feadt e g 7 3, 5 7 €91
267.46
267.5: He fJH T id 6 THE »id § Euger J|
267.464 267.46: thousandths digit 4 is below 5.

267.46; gade fdR @ nig 4 3|

9.96 to nearest tenth

10.0: 9.9 rounds up through the carry.

10.0: carry &% 9.9 3 nars eRet fdAT 10.0 g7 J|

When useful - d< ed3"

Rounding to step u has
absolute error =su/2

Midpoint of options A,B is
(A+B)/2

Sum/subtraction error =
sum of individual
absolute errors

Meaning and origin - H3%9 M3 a8

u>0 is the spacing between permitted rounded
values, such as 1,10 or 0.1. A number lies at most
halfway from its nearest multiple.

u>0 rounded &t ergaa d, fA= 1,10 A7 0.11 &3S
multiple 3 29 3 9 »ia" g9 der J|

A<B are neighbouring numerical options. The
midpoint is equally far from each. Below it favours
A; above it favours B. The questions here avoid
exact ties.

A<B &8-3 numerical options g5 1 Midpoint €dF 3
ffa gg 31 I&" A &3, Bug BI 8 exact tie T8 e
&dt I&|

If input errors are eq,e,, their worst combined error
is at most |eq|+|e,|. This follows from the triangle
inequality. Signs may reduce error, but do not
assume they will.

Inputs €Mt errors eq,e, IS 323 2THI |eq|+|e, ]
J1 Errors mryr &g de €t Aae g, ug ufasi 3 &
He |
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Nearest integer error is at most 0.5;
nearest ten error is at most 5.
Nearest integer ffEg €93 €9 0.5 73
nearest ten f€9 5 € 2da|

Between 390 and 400, the boundary is
395.

390 M3 400 fegdarg de 395 J|

Two separately rounded integers can
introduce up to 1 unit of difference in
their difference.

2 inputs 84 integer round d3s &% 8Jat
T gdd €9 1 3d error " AaE! J1

Page 141/ 217



HOUSE OF ASPIRANTS « Quantitative Aptitude Chapter 4 - Simplification

Rule [ tool - fswni Meaning and origin - H3%9 »3 a96 When useful - a& ggser
Compatible numbers Choose nearby numbers with easy arithmetic, but 1198.5+24.1~1200+24=50
preserve the operation keep every bracket and BODMAS order. An

estimate is not an identity.

HY formg @8 338 numbers &<, Ud brackets m3
BODMAS €dt 381 Estimate identity &df J1

If N=r?+d: vN=r+d/(2r) r>0 is a nearby known root,d=N-r? is small Use only when a coarse perfect-square
compared with r?. Expand (r+h)?=r?>+2rh+h? and estimate cannot distinguish the options.
ignore only the small h? to estimate h. fige 3¢ €33 A< ¥eT perfect-square »iemr
r>0 &3 T fAfen root M3 d=N-r? 8" 234 J1 (r+h)? options 84 & dd Adl|
9% 3 8¢ h? 23 &8 h & wiewr fHser 1

If N=r3+d: YN=r+d/(3r?) r>0,d is small compared with r®. Expand (r+h)* and Not an exact equality; use bounds when
neglect the smaller h?,h® terms for an estimate. a decision is near an option midpoint.
r>0mM3 d,rP B 8 JI (r+h)* e d a8 h*>h*yeEsd  feg exact gargdt &df| Option midpoint @
estimate &€ T &3 J© 3t bounds &3 Y &3 |

Wide options, close options and cancellation ga Options, 3 Options »3 »mun f&g de2 ue

With options 800,900,1000,1100, the estimate 50x20=1000 can be enough for 49.8x20.1. With options
398,399,400,401, a rough answer 400 may be too imprecise; you must refine. “Nearest listed” is not always the
nearest integer: for actual value 101.6 and options 100,105, the closest listed value is 100 although the nearest integer is
102.

Options 800,900,1000,1100 J< 3t 49.8x20.1 Bt 50x20=1000 gl I AaE" I| Options 398,399,400,401 I 3F HeT 400 &gt &df; I At
3| “Nearest listed” gH nearest integer &di | MAS ¥& 101.6 M3 options 100,105 d< 3t f&37 $35 100 J, 3 nearest integer 102
3

Subtract nearly equal large quantities before rounding when possible. For 5000.4-4999.6, the exact difference is 0.8;
rounding both inputs to 5000 would erase it. For A>-B?, use (A-B)(A+B) to preserve a small difference. Never round a
nonzero divisor such as 0.04 to zero.

BJT341 999d 23 H3gret § d A 3T round I3 3 Ufast werg§1 5000.4-4999.6 € exact 23 0.8 I; ©af & 5000 Jda feg gmm d&dt|
A?-B? &gl (A-B)(A+B) % &' 231 89781 0.04 Egdl nonzero divisor & round 3da zero &' 9781

4. Standard method gg =3 =g3< =& 3dlar
1. Read the requested output: nearest integer/place, nearest listed value or approximate missing value.
yfgn output u@: nearest integer/place, nearest listed value A approximate missing valuel

2. Inspect the option gaps and look for large quantities that nearly cancel. Decide how many digits you need.
Options © gaps M3 Sd13d1 dce €3 UT 28| BJIet precision T |

3. Use compatible numbers and known squares/cubes/fractions while preserving brackets and operation order.

Compatible numbers »3 A7 squares/cubes/fractions 33, Ud brackets ™3 g4 &7 g€ |

4. Compare the estimate with option midpoints. If plausible rounding error could change the winning option, keep
more digits or bound the exact value.

Estimate & option midpoints && fH&™61 Rounding error 3 option €8 AJ 3 dd M& AT exact bounds B2 |
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5. Round only as requested. For a missing positive root, isolate its power first, estimate, then check that the
proposed option fits the required sign and scale.

fHge U8 3d1d &% round a3 1 Missing positive root €9 ufast 8ret power feadt a3, fag estimate »3 sign/scale A |
5. One-minute shortcut f&a fife @& agede

SHORTCUT - AT92d<

Start coarse and refine only where the options demand it. Replace 624.2 by the nearby square 625 and 1001.5 by
the nearby cube 1000 when several units separate the options. For close quotient options, start from a candidate
C: if N=DC+e, then N/D=C+¢/D exactly, where N is the numerator,D#0 the divisor,e=N-DC the residual. Estimate
the small correction e/D. These routes work only if the final precision separates the options. They do not justify
rounding away cancellation or selecting an option before checking a nearby midpoint.

yfast Aer wiew Be; options Hare 31 dt refine d31 Options &8 &€t units T 2da J= 37 624.2 & &35 square 62573 1001.5 &
cube 1000 321 Quotient T &38 options f&g candidate C 3 §3: N=DC+e d= 3t N/D=C+e/D exact 31 N numerator,D
nonzero divisor M3 e=N-DC &< gfgn gdd d1 g< e/D = estimate 3| f&g In3 3¢ At option fEe & AL precision options
&9 g9 Aa| Cancellation I8 A midpoint 779 faat option I<&T aid &

6. Solved examples 35 &t @ergast

Ex 121IEasy — Round 398.7 + 201.4 - 99.8 to the nearest integer.
HaT — 398.7 + 201.4 - 99.8 & nearest integer 39 round dJ|

A) 499 B) 501 C) 500 D) 502

Answer: C — 500

Quick method (220-40 sec)

Keep the tenths until the end: 398.7-99.8=298.9; add 201.4 to get 500.3.
The tenths digit is 3, so round down to 500.

Full method

1.398.7+201.4=600.1.

2.600.1-99.8=600.1-100+0.2=500.1+0.2=500.3.

3. The two neighbouring integers are 500 and 501. Distances are 0.3 and 0.7.
4. 500 is nearer. Round the result, not every input separately.

37 3dtar (Baraa1 20-40 Afd<)
e fJR »rftg Sa 39 398.7-99.8=298.9; 201.4 73 & 500.31
niaT® mid 3 3, fem sEt 5001
ya sdtar
1.398.7+201.4=600.11
2.600.1-99.8=600.1-100+0.2=500.31
3. 538 integers 500 M3 501 3 gdf 0.3 M3 0.7 Ia|
4. 500 &3 J1 »lasT result round a3, Id input 84 &1
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Ex 122Easy — Which listed value is closest to 49.8 x 20.1?
AT — 49.8 x 20.1 © A8 3 &3 f&37 ¥s faaz 3?

A) 1000 B) 800 C) 900 D) 1100

Answer: A — 1000

Quick method (220-40 sec)

The options are 100 apart, so start with 49.8250 and 20.1=20.

50%20=1000; the small corrections will not approach the midpoint boundaries 950 or 1050.
Full method

1.49.8x20.1=49.8%(20+0.1).

2.49.8x20=996; 49.8x0.1=4.98.

3. Add: 996+4.98=1000.98.

4. The distance from 1000 is 0.98; from 1100 it is 99.02; from 900 it is 100.98; from 800 it is 200.98.
5. The closest listed value is 1000.

37 3dtar (Baraa1 20-40 Afd<)

Options f&g 100 T gaa J1 Ufdst 49.8x50 »3 20.1x20 S|

50x20=1000; &< corrections f&R& 950 AT 1050 €t J€ 3 &d1 & Aem |
yar sdtar

1. 49.8x20.1=49.8x(20+0.1)1

2. yfgs product 996 »3 €A 4.98|

3.3 1000.981

4. 1000 3 gdt 0.98,1100 3 99.02,900 3 100.98 »3 800 3 200.98|

5. 73 3 $35 listed H& 10001

Ex 123Medium — Choose the closest listed value: (1198.5 + 24.1) + (14.8 x 4.1).
TIHST — A3 3 635 listed HS TS: (1198.5 + 24.1) + (14.8 x 4.1)1

A) 100 B) 120 C) 130 D) 10

Answer:D —110

Quick method (20-40 sec)

Use compatible blocks: 1198.5+24.1%1200+24=50; 14.8%x4.1%15%4=60.

The estimate is 110; a more precise check places it between the option boundaries 105 and 115.
Full method

1. 198.5+24.1=11985/241. Since 241x49=11809, the quotient is 49+176/241=49.7303.
2.14.8x4.1=(148x41)/100. Here 148x41=5920+148=6068, giving 60.68.

3. Total #49.7303+60.68=110.4103.

4. The midpoint between 100 and 110 is 105; between 110 and 120 it is 115.
5.110.4103 lies between 105 and 115, so 110 is the closest option.

31 3dlar (Bar3a1 20-40 Afd<)

Compatible 31gy: 1198.5+24.1~1200+24=50; 14.8x4.1~15x4=60|

Estimate 110 3; d9 Adt A9 f&g f&g 105 W3 115 T Jet fegara J1
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yar sdtar

1. yfast €3 11985/241=49+176/241~49.7303 |

2. g product (148x41)/100=6068/100=60.681

3. 4% Barsar 110.41031

4. 100,110 = midpoint 105 ™3 110,120 & midpoint 115I
5. 4% 105 »3 115 fegdra 3, fom &€t option 110 &3 31

Ex 124Medium — Choose the closest listed value: v624.2 + ¥1001.5 + (24.9% of 160.4).
T — A3 3 &3 listed W& 9&: v624.2 + ¥1001.5 + (24.9% of 160.4)1

A) 65 B) 75 C) 70 D) 80

Answer:B — 75

Quick method (*20-40 sec)

Use v625=25,71000=10 and 25% of 160=40.

Estimated total 25+10+40=75; the exact-value bounds stay safely between 72.5 and 77.5.
Full method

. For the square root: 24.98%=624.0004 and 24.99%=624.5001, so 24.98<v624.2<24.99.

. For the cube root: 102=1000 and 10.01*=1003.003001, so 10<¥1001.5<10.01.

. Percentage block =0.249%160.4=(249%1604)/10000=(398400+996)/10000=39.9396.

. Adding the lower bounds gives 24.98+10+39.9396=74.9196. Adding the upper bounds gives
24.99+10.01+39.9396=74.9396.

5. Thus the true total is between 74.9196 and 74.9396. This whole interval lies between 72.5 and 77.5, the

boundaries around option 75.

A W DN -

6. The closest listed value is 75.

37 3dtar (Baraa1 20-40 Afd<)
V625=25,¥1000=10 »3 160 T 25%=40 B<|
Estimate 25+10+40=75; exact-value bounds & 72.5 M3 77.5 fegad g&|
yar 3dtar
1. 24.98%=624.0004 "3 24.992=624.5001; fem St square root 24.98 m3 24.99 fegdg J|
2.10%=1000 "3 10.013=1003.003001; cube root 10 3 10.01 fegaq|
3. Percentage a1dy 0.249x160.4=399396/10000=39.9396|
4. 358 bounds T 73 74.9196 3 U3 bounds T 13 74.93961
5.yd' interval 72.5 »3 77.5 fegard J; feg 75 €& option & Jei I5|
6. A3 3 &3 listed ¥ 751

Ex 125Medium — A positive x satisfies x2 + ¥1598.4 = 439.6. Which listed value is closest to x?
TIfmaT — Positive x St x? + v1598.4 = 439.6 31 x & A 3 &3 i3 s faazr 32

A) 20 B) 18 C) 19 D) 21

Answer: A — 20

Quick method (220-40 sec)
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v1598.4~v1600=40. Thus x*~439.6-40=399.6, very near 400.
Since x>0, xxv400=20.
Full method

1. 39.97%=1597.6009 and 39.99%=1599.2001. Hence 39.97<v1598.4<39.99.

2. From x*=439.6-v1598.4, subtracting reverses the order of these bounds: 399.61<x?<399.63.
3.19.99%=399.6001 and 20%=400. Therefore the positive x is between 19.99 and 20.

4. The neighbouring option boundaries around 20 are 19.5 and 20.5. The whole interval lies between them.
5. The nearest listed value is 20; the question does not ask for the exact irrational x.

31 3dlar (Ba13a1 20-40 Afd<)

v1598.4~40; for Bt x?2439.6-40=399.6, 7 400 © &3 I

x>0 daa x=201

ya sdtar
1. 39.972=1597.6009 ™3 39.992=1599.2001; root fegat fegara J1
2. 439.6 f&J root W8 &% bounds T @H 8% J: 399.61<x%<399.63 |
3. 19.992=399.6001 ™3 20%=400; fem St positive x,19.99 M3 20 fegaa J|
4. 20 B &8 T8 option def 19.5 »13 20.5 I5; YaT interval feast fegarg 1
5. Nearest listed ¥ 20 J; exact irrational x &df Ufgni

Ex 126Hard — Round 5000.4 - 4999.6 + 0.49 to the nearest integer.
niyr — 5000.4 - 4999.6 + 0.49 & nearest integer 3& round 33|

A) O B) 2 C) 1 D) 3

Quick method (220-40 sec)

Keep the small difference exact: 5000.4-4999.6=0.8.

0.8+0.49=1.29, which rounds to 1. Rounding the large terms first would erase 0.8.
Full method

1. Use hundredths: 5000.4=500040/100 and 4999.6=499960/100.

2. Their difference =(500040-499960)/100=80/100=0.8.

3. Add 0.49: 80/100+49/100=129/100=1.29.

4. Distances to neighbouring integers: 1.29-1=0.29 and 2-1.29=0.71.

5. Therefore 1is nearest. The coarse input rounding 5000-5000 would lose the important difference.

3 3dlar (Ba13ar 20-40 Afde)

&7 2dd exact 3d: 5000.4-4999.6=0.81

0.8+0.49=1.29, 7 1 g=v' 3| €3 UT UfdS' round 35 &' 0.8 Ir™g AeT|
yar sdtar

1. He fdR B2: 500040/100 M3 499960/1001

2.2d% 80/100=0.81

3.0.49 33 & 129/100=1.291

4.13gd10.29m3230.7131
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l 5. for &t 1 33 31 5000-5000 96 & MfoH gaa fie e

Hard — Round (100.49)? - (99.51)? to the nearest integer.

T — (100.49)? - (99.51)% & nearest integer 3& round 3|

194 196 198 200

Answer: B — 196

Quick method (»*20-40 sec)

Preserve the difference using a*-b*=(a-b)(a+b).
(100.49-99.51)(100.49+99.51)=0.98%x200=196 exactly, so the rounded answer is 196.
Full method

1. (100.49)%=(100+0.49)*>=10000+98+0.2401=10098.2401.

2. (99.51)*>=(100-0.49)?=10000-98+0.2401=9902.2401.

3. Subtract: 10098.2401-9902.2401=196.0000.

4. The value is already an integer, so rounding leaves 196. Rounding both bases to 100 before squaring would
give a false zero.

37 3dtar (Baraa1 20-40 Afd<)

a?-b?=(a-b)(a+b) 3% gdd 9G]

0.98x200=196 exact J; rounded A €t 1961

yar 3dtar

1. 100.49 T square 10000+98+0.2401=10098.24011

2.99.51 € square 10000-98+0.2401=9902.24011

3. wWeg: 29« 196.00001

4. yfgsst &t integer I, fer Bet 1961 €< bases & 100 396 &3 B3 zero fHser

IBPS PO pattern — Which listed value is closest to (602.4 x 19.8)/29.9?
IBPS PO pattern — (602.4 x 19.8)/29.9 © ®3 3 &3 &3 ¥s faa37 J?

398 400 401 399

Answer: D — 399

Quick method (220-40 sec)

The coarse estimate 600%x20+30=400 is not enough for one-unit option gaps. Refine the numerator:
602.4x(20-0.2)=12048-120.48=11927.52.

29.9x400=11960, a shortfall of 32.48. Divide that by 29.9: correction ~1.09.
Actual quotient *400-1.09=398.91, so choose 399.
Full method

1. Numerator: 602.4x19.8=(6024x198)/100.
2.6024%x198=6024x%(200-2)=1204800-12048=1192752; divide by 100 to get 11927.52.
3. To verify rounding to 399, compare its midpoint boundaries 398.5 and 399.5.
4.29.9%x398.5=29.9%(400-1.5)=11960-44.85=11915.15.
5.29.9x399.5=29.9%(400-0.5)=11960-14.95=11945.05.
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6. 11915.15<11927.52<11945.05. Since 29.9 is positive, dividing shows 398.5<actual quotient<399.5.
7. Thus 399 is the closest option. The unrefined estimate 400 would select the wrong one.

31 3dlar (Ba13a1 20-40 Afd<)
Her 600%x20+30=400 f&a-unit gaps Set agl adf | Numerator Adt &3 12048-120.48=11927.521
29.9x400=11960; wreT 32.48 I| Correction 32.48+29.9~1.091
Quotient %400-1.09=398.91; option 3991
yar 3dtar
1. Numerator (6024x198)/100 31
2.6024x198=1204800-12048=1192752; H &8 €3 & 11927.52|
3. 399 &1t midpoint Jef 398.5 3 399.5 T&|
4.29.9x398.5=11960-44.85=11915.151
5.29.9x399.5=11960-14.95=11945.051
6. Numerator feaa’ © products fegdra d1 Positive 29.9 &5 €3 d quotient 398.5 W3 399.5 fegara J|
7. fom Bt 399 &3 I 1 ¥ estimate 400 €3 Fa< &5 IB3 option e

7. Common mistakes fefeniraeit i niny arssSinit

COMMON MISTAKES - nrH &3t

1. Approximating an exact question: estimate only when permitted; 0.33 is not exactly 1/3.

2. Rounding too early: Ex 126 needs the 0.8 difference; separate input rounding loses it.

3. Ignoring option gaps: the estimate 400 in Ex 128 must be refined because options differ by 1.

4. Rounding a divisor to zero: 12+0.04=300; 12+0 is undefined.

5. Breaking BODMAS: 90+(3+2)~90+5, not 90+3+2.

6. Confusing an amount’s estimate with an unknown root: if x>~400 and x>0, x~20, not 400.

7. Treating a root correction formula as exact: discarded higher-order terms matter near option boundaries.

1. Exact Ae™s &9 approximation: feA3 d= 37 dt estimate; 0.33 exact 1/3 &1
2. §g3 Ufast rounding: Ex 126 T 0.8 29a& 249 input rounding & JiH J 7e" J|
3. Option gaps &' @42 Ex 128 f&g 1 € gap I, for &€t 400 refine adaT J1

4. Divisor zero ad 82" 12+0.04=300; 12+0 ufgsTh3 &dl|

5. BODMAS 33" 90+(3+2) f&g yar divisor 5 J1

6. Unknown root & g 8er square 33" x*~400 "3 x>0 3 x~20|

7. Root correction & exact H&2m: midpoint € &3 83 Ue mfgH d Hae Ja|

8. Exam tip Exam fég av €t afs

EXAM TIP - ydifunr gsmo

Approximation is a useful banking calculation pattern and also supports nearest-value questions in SSC, Railways
and state numerical tests. Its frequency varies by paper. Target 20-35 seconds with wide options and 35-55
seconds when close choices require refinement. Spend the first few seconds reading the option spacing. If two
plausible options remain, compare against their midpoint instead of chasing unnecessary decimal places. In Ex
128, proving the quotient lies between 398.5 and 399.5 is sufficient; a long exact decimal expansion adds no
decision value.

houseofaspirants.in « Free notes, MCQs & PYQs Page 148 [ 217



HOUSE OF ASPIRANTS « Quantitative Aptitude Chapter 4 - Simplification

Approximation banking € &M & calculation pattern I M3 SSC, Railways, state numerical tests © nearest-value Fe's f€9
€l Hee dder J1 Frequency paper &% ge&e! d1 €d options B¢t 20-35 m3 &38 options refine 396 &et 35-55 Afde 3d1 Ufad
I3 Afde option gaps 281 © options ¥9< 3" 883 decimal places &< € & midpoint &% fH&61 Ex 128 f£9 quotient 398.5
w3 399.5 fegard AE3 Sda el 3; Bt decimal expansion &3 278 & Jd Hee &df fiset

Option elimination and answer checks
Options 8ica »3 A< € 79

1. Whatis it? fea st 32

Option elimination rejects answers that cannot fit the calculation before doing the whole calculation. If 40 packets cost
about ¥25 each, a total near 10000 is the wrong size; the bill should be around ¥1000. Last digits, signs and parity can
reject other impossible answers.

Option elimination &9 ya' forme 39 3 Ufus & g Ade €8 AL &3¢ J11 40 dde Ba13d1 €25 € J< 31 f4s Sd13a1 1000 J=a1; £10000
TH e JI83 Mad € J | Mridt ¥id, sign M3 odd/even & dd I1B3 options Je HAT I&|

A check tests one feature of an answer. Different numbers can share that feature. In a one-correct-option MCQ, a sole
surviving option can be selected; if several survive, use another valid check or finish the arithmetic.

Check miemg &t ffa U 915 Aiger 31 24 Hitmet fég €9 Ji f¥a d Aot 31 f¥a Adt option @& MCQ &g fige ffa g9 37 8g g HaR Iil
et g9< 31 Jg valid check A yd' formg a3

2. How to recognise it ne fa= yzrete?

Look at the options before multiplying. Different final digits suggest a units-digit check. Mixed odd/even choices
suggest parity; mixed signs suggest a sign check. Options with the same final digit may separate by a remainder-on-
division-by-9 check. Options differing by factors of 10 suggest a size or decimal-place check.

I g6 3 Ufgst options 281 843 Mmadt mid < 3t units digit; odd/even & d< 37 parity; 2493 signs d< 31 sign check| »ridt wig fEa
J2 319 5% €3< @& remainder 24 a3 AIE' J1 10 IS & I =S options BEt size A decimal-place check 281

3. Basic concept from zero fazas ug 3 mi3

KEY IDEA - Y dI%

For a nonnegative integer N, write N=10qg+r with O=<r=<9. Here g contains all the other digits and r is the units digit.
In sums, differences and products, every part containing a factor 10 contributes zero to the final units place. So
the units digits alone determine that place. Division does not allow this direct shortcut.

Nonnegative integer N & N=10qg+r &8, fifd 0=r=91 q gt »iai @& fdAT »3 r units digit J1 73, w8 w3 grer f£9 10 < factor
T I iyt & €3 zero fder 31 fem S units digits & mnydt vid s AT 31 €3 €9 f&a shortcut g &dt Sare
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Rule and origin - fawM »13 aas

Chapter 4 - Simplification

What it can show - &t 3T &arer 3

Units digit
nradt vig

Parity
Odd/Even

Sign
s /fae T fomrs

Remainder on
division by 9
9 5B eI TH
grdt

Magnitude /
bounds

mag [ Jet

Substitution

HS YR Y BT

For integer addition/multiplication, keep only the units place after
each step. A multiple of 10 changes no units digit. In subtraction,
add 10 as needed to normalise a negative last-place remainder.
Integer n3/qre" f€9 g9 deH T fHag units »d 3&1 10 T multiple units
nia &dl ge%T| We'g &g negative remainder d€ 37 83 H3Ea 10 73|

An even integer is 2k and an odd integer is 2k+1, where k is an
integer. Expand sums/products of these forms to obtain the parity
rules. They also apply to negative integers.

Even integer 2k ®3 odd integer 2k+1 3, fif& k integer 31 feg gu #3/
JI< J9d parity rules H&E &1 Negative integers et & Adt a1

Use the sign rules and compare positive/negative totals. A square or
principal square root is nonnegative.

Sign rules M3 positive/negative & € 38&" a31 Square M3 principal
square root nonnegative I&|

An integer and its digit sum have the same remainder because every
power of 10 leaves remainder 1 on division by 9. Replace integer
factors by their remainders in sums/products and reduce again.

10 € 99 W3 9 5% €3< '3 remainder 1 gt J1 f&r Bet integer »3 BAT
digit sum T remainder f£3 31 13/ f€9 factors © remainders 8 &
Y3 reduce I3d|

Use compatible numbers or safe lower/upper limits. For positive
quantities, increasing the numerator increases a quotient; increasing
its positive denominator decreases it.

Compatible numbers 7 53ftmi3 def @331 Positive quotient fgg
numerator €4 3' quotient @deT J; positive denominator 8 37 weer 3|

For a proposed unknown, evaluate the original left and right sides.
Check denominator restrictions before substituting.

Unknown T candidate MHAS ¥ m3 Aa YR U6 | yfast denominator
Tt HI3t A9 |

Parity rules: a small table Odd/Even 2 82 fsoni

Inputs - U<

Addition /[ subtraction - A3/we€

23x17+8: last digit of 3x7+8=29
is 9.

Even-even-odd is odd; an
integer product with an even
factor is even.

Even-even-odd, odd 3J1 Integer
product &g ffa even factor de 3t
product even|

100-300-20 must be negative.
100-300-20 &+t negative J1

526: 5+2+6=13, and 13 leaves
remainder 4.

A value around 1000 cannot
equal 100 or 10000.

Hd13d1 1000 &% H& 100 A 10000
&dl I HeET|

A candidate is valid only when
the original equality and
conditions hold.

candidate valid 31

Multiplication - arer

Even, even - € Even
0dd, odd - 28 Odd

Even, odd - ffa-fx

Even

Even

Odd
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Units-digit cycles of powers Powers 2 »mdt »iai €t Cycle

Base units digit - Base € »i3 Successive units digits for positive exponents - Positive wrsi & Cycle Cycle length - Savet
0 0 1
1 1 1
2 2,4,8,6 4
3 3,971 4
4 4,6 2
5 5 1
Successive units digits for positive exponents - Positive wsi €t Cycle Cycle length - Sgret
6 6 1
7 7,9, 3,1 4
8 8,4,2,6 4
9 9,1 2

For a cycle of length L and positive exponent n, divide n by L. A nonzero remainder selects that numbered position;
remainder O selects position L, not position 1. For 74°, 40+4 leaves remainder 0, so the units digit is the fourth cycle

entry 1. A zero exponent is separate: a®=1for az0; do not apply the positive-exponent cycle to 0°.

Cycle €t Baret L »13 positive W3 n B¢t n § L 3% €31 Nonzero remainder 8 &89 €t entry féer 31 Remainder 0 2 37 LEf entry &%,
yfast adt| 74° f€g 40+4 € remainder 0; 98t entry 11 Zero exponent 84 d: az0 &gt a°=110° €3 f&g cycle & Bar6|

Digit sums are filters, not full numbers Digit sum ydt fftmr sdf 3

Reduce to a remainder between 0 and 8. A digit sum 18 corresponds to remainder O, and a digit sum 22 to remainder 4.
If a subtraction gives remainder -3, add 9 to get 6. Both 12 and 21 leave remainder 3, so a matching remainder cannot
distinguish them.

Remainder & 0 3 8 f€g %21 Digit sum 18 € remainder 0 "3 22 € 4 J1 W8 &8 -3 »e 3T 9 HI & 6 Be| 12 ™3 21 €7 & remainder 3
J; fige f&g check Baa' & 2y &df &9 AT

Complete division blocks before applying a digit-sum check unless you have a separately valid modular method. For
example, 18+3=6. Replacing 18 by its remainder 0 and doing 0+3 would wrongly suggest remainder 0. Likewise, the
last digit of 24+3 is 8; dividing the units digit 4 by 3 does not recover it.

3¢t 24a valid modular method & d2 3t digit-sum check 3 Ufg®t €3 & a1gy Yd ad| 18+3=6 J1 18 € remainder 0 B 3 0+3 I35 &'F
d1%3 remainder 0 fHBaT| feR 3g7 24+3 T ni3 8 J; units digit 4 § 3 &% €3 & fea adt s

4. Standard method oa =9 =93< =& 3dtar

1. Read the requested result: full value, units digit, sign or missing number. Inspect how the options differ.

249 Yya' ¥, units digit, sign A missing number Yfg»r 31 Options fa€ 24 I3, U3|

2. Apply the cheapest valid check: sign, parity, units digit, magnitude or remainder on division by 9.

73 3 "Wy valid check &6: sign, parity, units digit, magnitude 7 9  remainder|
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3. Respect BODMAS and grouping. Evaluate any division or root block needed before using an integer-only check.
BODMAS 3 grouping 381 Integer-only check 3 ufgst 83t €3/root €78 J1dy IS ad|
4. If one option survives in a one-correct-option MCQ, choose it. If several survive, add an independent check or

simplify the remaining arithmetic.
&3 "dt option & MCQ &g fige f¥a g9 37 93| aet §9< 37 dd check w1t gfgnt farmg a3 |

5. Confirm with a quick direct calculation whenever a check leaves doubt. Never treat a shared last digit as proof of
the whole value.

Ha 3d 31 2¢t direct calculation &3 dar a1 figg &3 last digit § Y3 HS & A3 & Hé |
5. One-minute shortcut &= fifz @ sracde

SHORTCUT - ATg2dC

Use the options as information. Four different last digits often make one units calculation sufficient. If all last
digits match, try parity, remainder 9 or a size bound instead. This works because a correct value must satisfy
every necessary property. It does not work when multiple options share the checked property, when the
arithmetic contains an unfinished division, or when decimal place value has been ignored. For close surviving
answers, use an exact identity or direct calculation.

Options 3 Areadt B2 1 979 last digits 84 d< 3t midng f&a units calculation gt 31 A3 T »i3 €4 d© 37 parity, 9 T remainder A
size bound =81 Hdt ¥S &g gg S1et property dt Irdiet I, fem &€t f&g check Adt 31 &€t options &9 property a3 d8, €3
wgdl d2 A decimal place 38t = 31 feg ardt adt| $38 g9 Aergl et exact identity 7' direct forma &3

6. Solved examples 33 it 8eragst

Ex 129Easy — Find the value of 247 x 36 + 18.
AT — 247 x 36 + 18 T H& B3|

A) 8910 B) 8912 C) 8914 D) 8916

Answer: A — 8910

Quick method (220-40 sec)

Units digit: 7x6+8=42+8=50, so the answer ends in O.
Only 8910 ends in O; choose A.

Full method

1.247x36=247x%(30+86).
2.247x30=7410; 247%6=1482.
3.7410+1482=8892.

4.8892+18=8910.
37 3dtar (Baraa1 20-40 Afd<)

Units digit &€t 7x6+8=50; A= € M3 0|
fHa2 8910 T "3 0 3; A 93|

yar 3dtar

1. 247x36=247x(30+6)I

2. ¢ products 7410 »3 1482 I&|
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3. 13 88921
4. 8892+18=89101

Easy — Find the value of 126 - 358 - 247.
YT — 126 - 358 - 247 T B B3|

-478 -480 -479 479

Answer: C — =479

Quick method (»*20-40 sec)
The result is negative because 126 is already smaller than 358. Even-even-odd is odd.
Only =479 is both negative and odd; choose C.

Full method

1.126-358=-(358-126)=-232.
2. Subtracting another 247 gives -232-247=-(232+247).

3.232+247=479, so the result is —479.
31 3dlar (Bar3a1 20-40 Afd<)

126 ufast It 358 3 &< J; T 247 W8 &7 A= negative | Even-even-odd, odd J1
fHag -479 negative g I m3 odd &; C g1
ya sdtar

1.126-358=-2321

2.3d3 247 WeT  -232-247=-(232+247)I

3. 232+247=479, fem St -479|

Medium — Find the value of 684 x 27 — 156.
TIfimieT — 684 x 27 - 156 T HS B3|

18302 18322 18332 18312

Answer: D — 18312

Quick method (220-40 sec)

684 has digit sum 18, so remainder 0 on division by 9. The product remainder is 0; 156 leaves remainder 3. Result

remainder =-3, or 6.

Option digit sums are 14,16,1715; only 15 leaves remainder 6. Choose 18312.
Full method

1.684x27=684x%(20+7).

2.684x%x20=13680; 684x7=4788.

3. Product =13680+4788=18468.
4.18468-156=18468-100-50-6=18368-50-6=18312.
31 3dlar (Bar3a1 20-40 Afd<)

684 T digit sum 18, @&t remainder 01 Product € & 01 156 € remainder 3; 331 € -3, Ta1 61
Options = digit sums 14,16,17,15 I&; fAag 15 € remainder 61 7= 183121
yar sdtar
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1. 684x27=684x(20+7)

2. Products 13680 m3 4788 I&|
3. 13 18468

4. 156 W'8: 18368-50-6=183121

Medium — Find the units digit of 743 + 326,
aafimer — 743 + 326 @1 units digit 831

0 2 4 6

Quick method (%20-40 sec)

For 7, cycle 7,9,3,1: 43 leaves remainder 3 on division by 4, so the digit is 3. For 3, 26 leaves remainder 2, so the
digitis 9.

3+9=12; the units digit is 2.

Full method

1. 43=4x10+3, so 743=(7%)""x73.

2.7%=2401ends in 1; every power of it ends in 1. Also 73=343 ends in 3, so 7*3 ends in 3.
3.26=4%x6+2, so 3%°=(3%)%x32,

4.3*=81ends in 1and 3%=9, so 3%° ends in 9.

5. Adding the two units contributions gives 3+9=12. The requested units digit is 2.
31 3dlar (Bar3a1 20-40 Afd<)

7 Tt cycle 7,9,3,1 J; 43 T 4 &% remainder 3, foH €1 #i3 31 3 €@ cycle f€9 26 T remainder 2, fer €t ni3 9|
3+9=12; units digit 21
yar sdtar

1. 43=4x10+3, fom St 743=(74)"°x 73|

2.7 € i3 1 w3 7° @ "3 3; Yd product g »3 3|

3. 26=4x6+2, fer Bt 326=(34)%x32|

4. 3* = ni3 1 m3 3%=9; Yd product € w3 9|

5. 3+9=12; dfgn units digit 21

Medium — Find the value of (398 x 51)/19.9.
TafimaT — (398 x 51)/19.9 T H& B3|

102 1020 10200 102000

Answer: B — 1020

Quick method (220-40 sec)

Size check: 398x2400,51%50,19.9220 gives about 1000. Only 1020 has that scale.
For confirmation, 398+19.9=20 exactly; 20x51=1020.

Full method

1. Numerator =398%51=398x%(50+1)=19900+398=20298.
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2. Multiply numerator and denominator by 10: 20298+19.9=202980+199.
3.199x1000=199000, leaving 3980.

4.199%20=3980. Therefore the quotient is 1000+20=1020.
37 3dtar (Bar3a1 20-40 Afd<)

na1g et 400x50+20 BJ1d1 1000 J1 figg 1020 fer scale T 31
ddr &d: 398+19.9=20 exact; 20x51=10201

ya sdtar

1. 84g 398x51=19900+398=20298 |

2.931§ 10 &% I dddt 202980+1991

3. 199x1000=199000; gt 39801

4. 199x20=3980; f&r Bt quotient 10201

Ex 134Hard — Find the value of 487 x 236 + 513 x 264.
Myt — 487 x 236 + 513 x 264@&88@

A) 249364 B) 250274 C) 251364 D) 250364

Answer: D — 250364

Quick method (220-40 sec)

Remainder 9: (1x2)+(0x3)=2. It eliminates 249364 and 251364, but leaves both 250274 and 250364.
Finish with a common centre: 487(250-14)+513(250+14)=1000%250+26x%14.

250000+364=250364. The check alone was insufficient.

Full method

1.487%x236=487%x(200+30+6)=97400+14610+2922.
2.97400+14610=112010; adding 2922 gives 114932.

3. 513%x264=513%(200+60+4)=102600+30780+2052.
4.102600+30780=133380; adding 2052 gives 135432.
5. Add both products: 114932+135432=250364.

37 3dtar (Bar3a1 20-40 Afd<)

9 2 remainders & &31AT 2 31 249364 m3 251364 J€; Ud 250274 M3 250364 < g9< IS |
Centre 250 €d3: 487(250-14)+513(250+14)=1000x250+26x141

250000+364=250364 | fed®T check sl &t H
yar 3dtar

1. 487x236=97400+14610+29221

2. yfags product 1149321

3. 513x264=102600+30780+20521

4. €d" product 1354321

5.2 73 d 114932+135432=250364|
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Hard — Find the value of (8748 + 12) + (371 x 29).
T — (8748 + 12) + (371 x 29) " B B3|

11478 11498 11488 11508

Answer: C — 11488

Quick method (220-40 sec)

First complete division: 8748+12=729, whose remainder on division by 9 is 0. The product remainder is (2x2)=4.
The option digit sums are 21,23,22,15. Only 22 leaves remainder 4, so choose 11488.

Full method

1.12x700=8400 and 12x29=348; 8400+348=8748. Thus 8748+12=729.
2. 371x29=371%x(30-1)=11130-371=10759.

3. Add 729: 10759+700=11459; 11459+29=11488.
37 3dtar (Bar3a1 20-40 Afd<)

yfasi €3 ydt: 8748+12=729; 9 € remainder 01 Product € remainders 2x2=4|
Options ® digit sums 21,23,22,15; fHag 22 ¥ remainder 4| =g 11488
yar sdtar

1. 12x700=8400 "3 12x29=348; o5 8748, fem &et quotient 7291
2.371%x29=11130-371=107591

3.729 13: 11459+29=11488|I

SSC CGL pattern — Find the value of 996 x 1004 - 982
SSC CGL pattern — 996 x 1004 - 982 @ & &3

990380 990382 990384 990386

Answer: A — 990380

Quick method (%20-40 sec)

The product ends in 6x4->4; 982 ends in 8x8->4. Their difference must end in 0.
Only 990380 fits the units check.

Full method

1. 996x1004=(1000-4)(1000+4)=1000000-16=999984.
2.982%=(100-2)%=10000-400+4=9604.
3.999984-9604=999984-9600-4=990384-4=990380.
31 3dlar (Sar3a1 20-40 Afd<)

Product T "3 6x4 3 4 m3 982 T 3 8x8 3 4 J1 g3 © M3 0 Jedr|
firgg 990380 fée 31
yar 3dtar

1. 996x1004=1000000-16=999984 |

2.98%=10000-400+4=9604
3.999984-9604=990384-4=9903801
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7. Common mistakes fefeniraeit bt niy arssStngt

COMMON MISTAKES - nfrH &3t

1. Treating one matching feature as sufficient when several options share it: Ex 134 leaves two remainder-
matching choices.

2. Dividing last digits or digit sums directly: finish 18+3 before applying a remainder check.

3. Taking the first cycle entry for remainder O: a positive exponent divisible by 4 uses the fourth entry of a four-
entry cycle.

4. Ignoring signs: 126-358-247 is negative, even if +479 has the correct parity.

5. Using integer parity on a decimal: 2.5 is not an odd integer; first interpret the exact expression.

6. Confusing remainder O with the number 0: 18,27 and 729 all leave remainder O, but they are different values.
1. @€t options f&g f&a property d< @ grege Ae™™ & Ex 134 f£9 € remainder-matching choices gg€m I&|

2. Last digits #* digit sums & fifar Eg=r: ufosi »Hs 18+3 ad|

3. Remainder 0 € ufast cycle entry 8 93-entry cycle f&g I8t entry 81 J1

4. Sign g5&: +479 odd 37 J, Ug Ex 130 € A€ negative J|

5. Decimal & odd/even integer ¥&2T: 2.5 odd integer &t

6. Remainder 0 & W8 0 ¥&a: 18,27 #13 729 € remainders 0 I5, % 24 I6|

8. Exam tip Exam fég av €t afs

EXAM TIP - ydifunr gsmo

Option checks can save time throughout SSC, Railways, banking and state numerical papers; they are often
solving tools rather than a separately counted topic. Target 10-20 seconds for a decisive sign/units check and
25-45 seconds when a second check or short calculation is needed. Keep the distinction between “this option is
possible” and “this is the only possible option”. If a check has not separated the choices within a few seconds,
switch to an exact simplification instead of repeating the same check.

Option checks SSC, Railways, banking ™3 state numerical papers fég A g9 A< g | f&g dAg I8 © tools T, 43 fare
topic &df1 ¥a sign/units check &€t 10-20 »3 €A check A 8¢ farmg &t 25-45 Afde 341 “feg option ge Aaer 3" w3 “fiag f&d
S Hae' 3" 24 918 I | I3 Afde f€g choices 84 & d< 37 €dt check ©ad™8< &t & exact simplification a3

Defined operations and replaced symbols
f&3 fowi @8 Operations M3 ge8 fors

1. Whatis it? fea &t 32

A defined operation is a custom instruction for two inputs. Suppose a shop charges %40 per kg of rice and %60 per litre
of milk; its bill rule for a kg and b litres is 40a+60b. A question can give that rule a symbol, such as a % b. You use the
stated rule to calculate the output.

Defined operation € inputs St g=Tfon ¥ fsu I1 g I8 40 Y3t kg m3 29 60 Y3t litre 2= 37 a kg ™3 b litres © A& 40a+60b
J1 AEs for foo & a K b 2gdr fomms @ Aaer 31 Output dee B¢t 3T rule Barg|

In a symbol-replacement question, a sign stands for an ordinary operation instead. First translate each original sign
into its stated meaning, then calculate with normal BODMAS. A new question can give the same symbol a different
meaning.
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Symbol-replacement Fes &g det faHS »H operation €t & Jer 31 ufgst gg »As forms & &3 H3sY fég ge8, fag ™ BODMAS &3
&< HE'S 89 B8R fonrs T aef H3®%g d AdeT J1

2. How to recognise it e fa2 uaete?

Look for “a % b is defined as...", "if x & y=...", “find the missing input”, or "% means + and & means x". Nested

brackets signal that an inner custom operation supplies an input to an outer one. Two custom symbols may have

separate rules in the same question.

“a % bis defined as...”, “x { y=...", “missing input 83" A “* means +, & means x” 281 Nested brackets f&g »fed&t custom
operation € 7E™ ggd&! T input g J1 g 7S f€9 @ symbols € 24 rules & 3 A 5|

3. Basic concept from zero fasas ag 3 mi3

KEY IDEA - HY d%

The first input replaces the first letter everywhere; the second input replaces the second letter everywhere. If a

* b=2a+b, then 4 % 7=2x4+7=15. The star does not automatically mean multiplication. Its formula comes from
the question's definition, not from a universal rule about stars.
Ufa®T input Ig g Ufgd »ivg € & »i3 g gg g ga »ibd €1 8T U8l a % b=2a+b J2 34 k 7=2x4+7=15] Star My »ry
multiplication &df d1 Formula Ae™s €t definition 3 mr€e7 3, star = a€t ff universal rule &dtl

Stated definition
. f&3Rule

Substitution - ig y@€=r

Why [ restriction - aa& 7 53

a % b=ma+nb

a < b=a%-b

aob=
(a+b)/(a=Db)

(a % b) *xc

For whole inputs U,V: U % V=mU+nV. m,n are fixed
coefficients from the definition; U,V may
themselves be expressions.

yd inputs U,V &gt U % V=mU+nVI m,n definition
Ua coefficients I&; U,V expressions € d Aae Ia|

U <& V=U?-V. The complete first input is squared;
the second is not.

U & V=U?-VIYd Ufa® input € square J, €1 € &di|

U @ V=(U+V)/(U-V), with U#V.
U o V=(U+V)/(U-V), fig U=V

First calculate T=a % b. Then use T as the
complete first inputin T % c. T is a temporary
result, not a new operator.

yfasi T=a * b d21fed T % ¢ B yar T ufaaT input
31 T frag fegaras Aed J1
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Replace each placeholder consistently; use
brackets around a multi-term input.

Jd placeholder f¥a 3d1a &5 ge& | adt uet @3
input & brackets &g 341

This rule is given by definition. It is not (U-V)2.
f&g f&3t definition J; (U-V)? &dtl

The defined denominator must be nonzero. Check
again after an inner operation changes an input.
Defined denominator nonzero de| Wieds!
operation input ¥€& 3t 43 A9

Brackets specify the order; custom operations
need not be associative.

Brackets @1 €A% J&; custom operations
associative dehi s+t &t
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Stated definition

. f¥37Rule Substitution - /gy Why [ restriction - /3% A Ha3

a % b=ma+nb If m=0, mx+nb=t, so x=(t-nb)/m. b,t are known Apply the definition first, then the ordinary

and x % b=t inputs/output. missing-value method. A different definition may
m#0 J2 3t mx+nb=t 3 x=(t-nb)/m1 b,t f&3rinput w3  need a different equation.
output I&| yfgst definition Barg, fag »™ missing-value

method | dd definition €t 39 equation €< Aae! J|

* means +; & Translate original symbols once. For example, 6 %  After translation, ordinary multiplication has
means x 3 O 4 becomes 6+3x4=18. priority over addition.
"AS symbols B eg 8816 * 3 O 43 6+3x4=181  Translation 3 g™ »™ multiplication, addition 3
yfgst J1

Order of inputs matters Inputs & g Hd3e Jyer 3
For a % b=2a+b, 2 % 5=4+5=9 but 5 % 2=10+2=12. Swapping the inputs changes the result. Also (1 % 2) % 3=4 %
3=11, whereas 1 % (2 % 3)=1 % 7=9. You cannot assume commutativity or associativity unless the rule proves it.

a % b=2a+b f€9 2 % 5=9, yg 5 * 2=12 J| Inputs TeB &3 A g€ fgmim| fTR 3g7 (1 * 2) * 3=4 % 3=11,U3 1 * (2 % 3)=1 %
7=91 Rule A'S3 &' &3 3t commutative A associative & Ho |

A flat chain of genuinely custom operations needs a stated order or brackets; a custom star does not inherit x priority
merely because it looks like a multiplication sign. The examples here state the required grouping, or explicitly replace
symbols by ordinary operations.

wHS custom operations €t fifdt chain B€t order A brackets f&3 3 gdte ga1 Star & fHdg Ha® dad x &7&! priority & fegI f&a
examples f&g grouping A/g I A symbols & W™ operations feg sese et fifar faar J|

Replace original symbols once »ws forrs féa =g it =3

If an original + means + and an original x means +, then 8+4x3 translates simultaneously to 8+4+3=5. Do not translate
the newly written + again; it was created as the meaning of the original x. A two-column symbol map prevents this
cascading error.

MAS + T H3BY + M3 MAS x T H3BY + de 31 8+4x3 3 @79 98 d 8+4+3=5 J| &' fBftmr + Y3 & ge8; f£g mAs x T Y359 J1 2-
column symbol map & f&g ars3t got 3|

4. Standard method 73 =9 233< =% 3dtar

1. Copy the definition or make a symbol-to-meaning table. Treat the definition as local to the current question.
Definition 833 A symbol-to-meaning A/get g8 Rule fHag Hae AE™S T H&|

2. Identify the first and second inputs for each operation. Start with the innermost explicitly grouped operation.
Jd operation € Ufg® w3 gd inputs Yge| A 3 »eds H'g bracket 3 §g dJ|

3. Replace every placeholder by the complete corresponding input, using brackets where needed.

Jd placeholder €t & Ya' input brackets &8 Ug|

4. Evaluate with ordinary arithmetic inside the substituted formula. For a missing input, form and solve the resulting
equation.

g formula f€9 mn farmg a31 Missing input d2 3f equation ¥ 3 J& &d|
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5. Feed inner results into outer operations, checking denominator/root restrictions each time. For symbol
replacement, translate all original signs once and then use BODMAS.

nieds Ae™ gdad! operation f€9 U'8; I3 @19 denominator/root W33t AK | Symbol replacement €9 A3 »AS signs f&a &g
ge8% d BODMAS J3|

5. One-minute shortcut f¥a fife @ aacde

SHORTCUT - AT92d<

Use a two-input mental slot: first input = every a; second input - every b. Write only the resulting small
arithmetic block. For nested operations, label the inner results T and U rather than repeatedly expanding a long
expression. It works because a definition substitutes equal values for its placeholders. It does not permit
swapping input order, carrying a rule from the previous question, or assigning ordinary precedence to an
undefined custom chain.

He 129 € slots J9: Ufa®T input Ig a e, €A ad b &et| fag gfent 2 forma {881 Nested operations &g »ied® Aerg T »i3 U
J4 31 Bt expression H3-H3 & 8%t y21 Definition f€9 placeholders €t & g9rg9d ¥ u@s aad feg Adt J1 Inputs 83e, fuss
HE'S € rule fgn8e A custom chain & M7yt priority 27 3183 31

6. Solved examples 35 &t @ergast

Ex137Easy — In this question,a % b =2a + b. Find 4 % 7.
Ay —ferresféga k b=2a+bJl14 % 783

A) M B) 18 C) 22 D) 15

Quick method (220-40 sec)
First slot 4, second slot 7: 2x4+7.
8+7=15.

Full method

1. The ruleis a % b=2a+b. Set a=4 and b=7.
2.4 % 7=2%x4+7.

3. Multiplication first: 2x4=8. Add 7: 8+7=15.
37 3dtar (Bar3a1 20-40 Afd<)

UfasT slot 4, AT 7: 2x4+7 |
8+7=15I

yar 3dtar

1. Rule &9 a=4 n3 b=7 UG|

2.4 % 7=2x4+71

3. yfgst product 8, fag 7 Az & 151

houseofaspirants.in « Free notes, MCQs & PYQs Page 160 [ 217



HOUSE OF ASPIRANTS « Quantitative Aptitude

Easy — In this question,a O b = a2 - b. Find 5 O 9.
o — A mes ffga O b=a2-b3d15<O 983

34 16 -16

Answer:B — 16

Quick method (%20-40 sec)

Square only the first input 5: 25.
Subtract the second input 9: 25-9=16.
Full method

1. Use a=5,b=9 in a®-b.
2. The output is 5*-9=5x5-9.

3. 5%x5=25; 25-9=16. The rule does not square the second input.
3w 3dlar (Ba134T1 20-40 Afde)

fiag ufas input 5 T square 25 3|
" input 9 WeTE: 25-9=161

yar 3dtar

1. a®>-b &9 a=5,b=9 UG|

2. Output 52-9=5x5-9|

3. 25-9=16; A input & square &di J1

Medium — In this question, a % b = 3a - 2b. Find (5 % 2) % 4.
Tafier — fer Aes féga k b=3a-2b3d1 (5 % 2) % 4T3

25 M 7

Quick method (%20-40 sec)

Inner result 5 % 2=15-4=11.

Outer operation is 11 % 4=33-8=25.
Full method

1. Start inside the brackets: 5 % 2=3x5-2x2=15-4=11.
2. Replace the whole inner bracket by 11. The expression becomes 11 % 4.

3. Apply the same current rule again: 3x11-2x4=33-8=25.
3 3dtar (Bar=a1 20-40 Afde)

nied 5 % 2=15-4=11]

gdd 11 % 4=33-8=25]

yar sdtar

1. Wfeads bracket {9 3x5-2x2=11]

2. Y3 vieds bracket €1 & 11; g 11 * 41

3. Bt Hge rule H3 &8: 3x11-2x4=33-8=251
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Medium — In this question,a® b = (a + b)/(a - b),a # b. Find (7 ® 3) + (9 © 5).

Tafier — fer e fégaob=(a+b)/(a-b),azbdI (70 3)+(9 ©5) B3I

5 7 6

Quick method (%20-40 sec)

Both defined denominators are 4. The two outputs are 10/4 and 14/4.
Add numerators: (10+14)/4=24/4=6.

Full method

1. For 7 © 3, a-b=7-3=4%0. Output =(7+3)/(7-3)=10/4=5/2.
2.For 9 © 5, a-b=9-5=4#0. Output =(9+5)/(9-5)=14/4=7/2.
3. Add the completed outputs: 5/2+7/2=12/2=6.

39 3dlar (Sa13ar1 20-40 Afde)

ge defined denominators 4 &1 Outputs 10/4 3 14/41
Numerators 13: 24/4=61
yar sdtar

1. 7 © 3 f€9 denominator 420; output 10/4=5/21

2.9 0 5 &9 denominator 420; output 14/4=7/21

3.Yd outputs #3: 5/2+7/2=12/2=61

Medium — In this question,a Ab=ab +a-b.Findxifx A 4 =31.
Tdfimmer — fermes f€ga Ab=ab+a-b3JIx A 4=31J23 x B3I

S 6 7

Quick method (220-40 sec)

Put x in the first slot and 4 in the second: 4x+x-4=31.
5x=35, so x=7.

Full method

1. Substitute a=x,b=4 into the definition: x A 4=xx4+x-4.

2. The equation becomes 4x+x-4=31, or 5x-4=31.

3. Add 4 to both sides: 5x=35.

4. Divide by 5: x=7.

5. Check with the original rule: 7 A 4=7x4+7-4=28+7-4=31.
3w 3dtar (Ba13ar1 20-40 Afde)

Yfad slot f€g x ni3 gd €9 4: 4x+x-4=311
5x=35; x=71

ya sdtar

1. Definition f&9 a=x,b=4 U'€; xx4+x-41
2. Equation 5x-4=31 gl
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3.4 73: 5x=35
4,55 23 x=7I

5. MAS rule &% Aid:; 28+7-4=311

Hard — In this question, a * b = a + 2band a & b = a2 - b. Find (3 % 4) & (5 % 2).
g — ferHes fdgak b=a+2bnm3adb=a2-baal (3 % 4) O (5 % 2) 831

12 103 121 130

Answer: A — 112

Quick method (220-40 sec)

The star brackets give 3+8=11and 5+4=9.

Use the diamond rule on 11,9: 11>-9=121-9=112.
Full method

1. First star output: 3 % 4=3+2x4=3+8=11.

2. Second star output: 5 * 2=5+2x2=5+4=9,
3. The original expression is now 11 < 9.

4. Diamond squares its first input: 11>-9=121-9.

5. Subtract: 121-9=112.
39 3dlar (Ba1391 20-40 Hfd2)

Star brackets @ Aeg 11 »3 9 I&|
ge diamond rule: 112-9=121-9=1121
yar 3dtar
1. ufgs star output 3+2x4=111
2. g star output 5+2x2=9|
3. MAS expression g 11 O 9 |
4. Diamond = yfa® input € square: 121-91

5. 7™ 1121

Hard — Here % means +, & means x and © means +. Evaluate 36 © 6 & 4 % 5.
g — gk TH3BE+, O TxM3 0T 31360 6< 4 % 5IBd3|

6.5 29 54 32

Answer: B — 29

Quick method (*20-40 sec)

Translate once: 36+6x4+5. Division and multiplication have equal priority, so move left to right.
36+6=6; 6x4=24; 24+5=209.

Full method

1. Replace each original token by its given meaning: 0>+, %, % >+,
2. The ordinary expression is 36+6x4+5.
3. Do not combine 6x%4 into a divisor; there is no such bracket. Left to right, 36+6=6.
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4. Then 6x4=24.
5. Finally 24+5=29.
31 3dlar (Ba13a1 20-40 Afd<)

g 279 9€8: 36+6x4+5| €3 M3 I f¥d ©an © I&; ¥e 3 Ha 931
36+6=6; 6x4=24; 24+5=291

yar 3dtar

1. MAS tokens §E8: 0>+, %,k >+

2. ™M™ expression 36+6x4+5 J|

3. 6x4 g divisor & €8; bracket &df I1 Ufasst 36+6=61

4. fag 6x4=241

5. mflg 24+5=29]

Ex144PSSSB Clerk pattern — In this question, a % b = (a + b)/2and a ¢ b = 2a - b. Find (8 % 14) & (5 % 9).
PSSSB Clerk pattern —ferAes féga X b=(a+b)/2mM3a O b=2a-b3TalI (8 *x 14) O (5 % 9) B3|

A) 4 B) 1 C) 29 D) 15

Quick method (220-40 sec)

Star outputs are (8+14)/2=11and (5+9)/2=7.
The final operation is 11 & 7=2x11-7=15.
Full method

1. First bracket: 8 % 14=(8+14)/2=22/2="11.
2. Second bracket: 5 % 9=(5+9)/2=14/2=7.
3. Substitute complete bracket results: 11 O 7.

4. Apply the diamond rule: 2x11-7=22-7=15.
37 3dtar (Bar3a1 20-40 Afd<)

Star outputs 11 »3 7 &I

niftg 11 O 7=2x11-7=151

yar 3dtar

1. ufgsT bracket (8+14)/2=22/2=111
2. g bracket (5+9)/2=14/2=71

3.yd gy d 11 < 71

4. Diamond rule &% 22-7=15I

7. Common mistakes fefeniraseht bt niy arssStnit

COMMON MISTAKES - nry Irs3nft

1. Treating * as ordinary x: use the stated definition even if the symbol resembles multiplication.
2. Swapping inputs: a * b and b % a may differ.

3. Applying the wrong operator’s rule: in Ex 142, use % for inner brackets and <> for the final step.
4. Squaring an incomplete input: if the first input is u+v, its square is (u+v)?, not u?+v.
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5. Assuming associativity: follow the actual brackets.

6. Translating a new sign again: symbol replacement applies to original tokens once, not recursively to their
meanings.

7. Forgetting the domain: a custom denominator can become zero after substitution.
1. % & m™ x Hese: fdst definition 2331

2. Inputs €8a": a % b3 b % a &4 J Ao IS

3. I183 operator ¥ rule: Ex 142 f&g nigd % m3 nilg O 3

4. »gd input T square: Yfgst input u+v de 31 Yar (u+v)? B, u+v adi|

5. Associative & 87 »HS brackets H&|

6. €1 sign W3 translate a3&": MHAS tokens ¥ &3 dt ge& Ia|

7. Domain 83" substitution 3 ¥mE custom denominator zero & g Aae" 3|

8. Exam tip Exam fég ax €t afs

EXAM TIP - ydtfunr gsmo

Defined operations and symbol replacement sit at the arithmetic/reasoning boundary in aptitude preparation.
Their placement and frequency depend on the exam paper. Target 15-25 seconds for one direct substitution and
30-50 seconds for nested or multiple-rule questions. Write a tiny rule map before calculating if two symbols
appear. In Ex 144, only two inner outputs and one outer subtraction are required; repeatedly expanding the whole
original expression creates extra sign and input-order risk. For a missing input, test a shortlisted option in the
original definition.

Defined operations M3 symbol replacement aptitude & arithmetic/reasoning @3 fdr f&€g aH »ET g | faa3 fdn 3 &8
AE® d=dl, paper €3 fsasad J1 fea substitution et 15-25 M3 nested 7 Jet rules Bet 30-50 Afde 381 & symbols d< 3t g8
rule map 881 Ex 144 &g fHag € »iedd outputs m3 R grags% we'g J1 279-2'9 Ydt expression 8% &' sign/input-order €t
I3t =gt 31 Missing input B¢t gifen™ option MHS definition €9 US|

Fractions of totals and successive remainders
d8 ® Fractions M3 g'g-2'd §9<l H'33"

1. Whatis it? feg dt 32

These questions use a fraction of a total quantity, or a fraction of what is left after an earlier action. A farmer may sell
part of the wheat, then sell another part of the remaining wheat. A worker may spend two fractions of the original
salary and keep the balance.

fegst et fég d8 W3ar @ fdAT 7 Ufas 4 3 gmie gat H3a™ T fdr 8- g | fars ufast o3 gd 29 3 fed gdt dd @ da fdm 291 anr
"AS 354d B ¢ fIR ¥ag 3 gat 34 Aae J1

The main question is always “a fraction of what?"” A fraction of the original total and the same fraction of a remainder
are different amounts. Write the base before calculating.

73 3 Y4 He's d “fig fraction fam 33T € 3?” »Aw o €1 fraction W3 g9 € €4t fraction 24 H3de! I | farmg 3 Ufast base &3 |

2. How to recognise it res fa2 ug=id?

Look for “of his salary”, "of the remaining”, "“left”, “balance”, "“full”, “taken out”, “put back”, passengers leaving/boarding,
or a request to recover the original amount. A fixed extra quantity such as “half the stock and 4 more” must be kept
separate from the fraction.
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“Salary =", “remaining ", “left”, “balance”, “full”, “dfen™, “geryr ufen™, passengers 833/93 AT MAS o8 8 29| “»TT stock
w3 4 d9" f€9 27 4 3 fraction 3 84 dye J|

3. Basic concept from zero fasas ag 3 3

KEY IDEA - HY d%

Let N be the original positive total. Spending a fraction f of N leaves N-fN=N(1-f). If the next fraction g is of this

remainder, the next balance is N(1-f)(1-g). If f and g are both of the original total, the balance is instead N(1-f-g).

The words decide which formula applies.
N A positive 3% S| N & f I 33 '3 N-fN=N(1-f) g9 31 mar' g g8 & de 3T N(1-f)(1-g) I R f 3 g S S IB & I
3t N(1-f-g) g9¢" J1 wa€ THca! faa3 formula Sarer 3|

Correct model - Adt

Wording - faus : lllustration - 8e/gas
1/3 of the original, then 1/4 of the N[1-1/3-1/4]=5N/12 For N=120, amounts used are 40 and 30; 50 remain.
original N=120 &€t 40 3 30 33; 50 &1

yfast v w1 1/3, feg ns e 1/4

1/3 of the original, then 1/4 of the N(2/3)(3/4)=N/2 For N=120, 40 are used first; the next use is 1/4 of 80=20;
remainder 60 remain.

Yfgst g © 1/3, feggad & 1/4 N=120 €39 ufast 40 E33; Mar' 80 € 1/4=20; 60 €31

1/3 of the current amount, and 4 Remaining = (2/3)N-4 For N=60, use 20+4=24; 36 remain.

more
HEe  H3a & 1/3m34dd

Formula - aus"

N=60 St 20+4=24 33; 36 €31

Part=fN; remaining=
(1-f)N

Same-base
remainder=N(1-f-g)

Successive
remainder=N(1-f)(1-g)

Letters and origin - nit@ m3 aas Conditions [ use - @as
N is the current total and f the fraction used. For ordinary removal, 0=f<1. Check whole-
Subtract the used part fN from N. number counts when counting

N ¥iger &8 w3 f €3f3nr fraction 31 N f&d fN w1 people/items.
"™ removal &gt 0<f<1| 84 A it faree

3t whole-number counts A9

f, g are fractions of the same original N. Add the For a nonnegative balance, f+g=1unless

used parts before subtracting. another inflow is stated.

f, g €3 mAm N 2 fractions g1 2a3 fAR Az A 243" inflow &' d% 3' nonnegative balance
(rusy et f+g<11

g applies to what remains after f. Multiply the Do not replace it by N(1-f-g).

surviving fractions. ferd N(1-f-g) & 56|

g, f 3 amie 58 €3 Sarer 31 59T @B fractions g )

31
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Formula - ays" Letters and origin - »iyd »3 a3 Conditions [ use - 73t
If R=hN, then N=R/h R is the final remaining amount and h its fraction Find h first; do not divide by the fraction
of the original. Divide by h; h must be nonzero. spent.

R nftast g9 39" i3 h miAS o8 € gfgnf fraction  Ufdst h 83; ¥a9 fraction &8 & €31
J1 h &8 €3; h20 gdter 3|

If R=(1-f)N-c, then N= c is an additional fixed removal. Add it back first, Require f#1 for this reversal; check the
(R+c)/(1-1) then undo the fractional removal. original story after solving.
c €19 ¥dt H3a 31 ufast feg eur A3, fad fractional  feH reverse Bet =11 gmie &9 A daret
removal € 8%c ad| &8 A1
New passenger count= A is the count arriving at the stop, f the fraction At the next stop, the new count becomes
(1-f)A+b getting off, b the new boarders. First remove, the new base.
then add. IS stop €3 &<t fare3t It &2t base 31

A stop €3 udd passengers, f 8336 &8 fraction
w3 b &€ 93 U6 | Ufasi weg, feg 73|

Formula - ays" Letters and origin - »f4d »3 3% Conditions [ use - Hasi
If a tank changes from fC to C is capacity, f, g the initial/final full fractions and  Require f#g. With net removal d>0,
gC with net removal d: d=removed-added. Since fC-d=gC, (f-g)C=d. the final fraction must be smaller.
C=d/(f-g) C capacity, f, g gg/»rfla € 33 fractions »3 fzg 97dter J1 d>0 net removal d= 3
d=afemm—yrfentr| fC-d=gC 3 (f-g)C=d| ndia® fraction 8 d=|
Subgroup part=group fraction  Both fractions refer to nested groups. Multiply For disjoint groups, add their resulting
x within-group fraction because the second acts only inside the first parts; subtract from 1 for the
group. complement.
¥e fractions nested groups € g5 g Ufdd group 243 groups € 82 fdr 13; 88< fdn B¢t 1
nied It Sarer 3, for st g &g weg|

Choose useful units, not a guessed total & 2 Units 32, mHs s e wiew & w3

If fractions of the same original total have denominators 3 and 4, use 12 equal units. One third is 4 units and one
quarter is 3 units. This is a ratio model; it does not assert the real amount is 12. If 5 units correspond to 2500, one unit
is 500 and the actual total is 12x¥500=3%6000.

ff3 MAs 98 © denominators 3 M3 4 d< 37 12 99789 units 321 1/3=4 units M3 1/4=3 units| f&T ratio model J; MAS IaH 12 &t K&
5 units=¥2500 d< 3t ¥ unit $500 M3 MAS 38 12x¥500=36000|

For a question asking only a fraction or percentage, a convenient assumed total such as 100 can be used when all
subgroup counts come out clean; the scale cancels. When a final absolute amount is given, use that amount to
determine the scale. A reverse calculation should undo the last action first.

fiag fraction #f percentage Ugt dg 3t 100 ddT Ry assumed total 3 Aae Jf, A subgroup counts A'g g d<; scale de Aer J|
figEt MAs H3dT fo3t I8 37 BH &S scale d@1 Reverse &9 mmidt 8 ufas 8821
4. Standard method 73 =g =33 =& 3dtar

1. Underline what each fraction is taken of: original total, current remainder or a subgroup.
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Jd fraction € base f&HS &8: »HS d8, Hae" gfgnT A subgroup|
2. Let the original be N or choose an LCM-based unit model. Keep fixed additions/removals separate from fractions.
»AS & N B2 A LCM-units model §781 Fixed #3/w8 fractions 3 24 34|

3. For a forward question, update the current amount in the story’s order. For a reverse question, undo the final
action first.

Forward AE'S f€9 Joet @ gH &% HT3a™ g8 | Reverse 9 mmidt aH ufast 8521

4. Translate the final known amount into an equation or unit value. Solve for the original or requested part.
MlgEt TSt H33T 578 equation A unit value 88| MAS 7 Yfen fdmr d= |

5. Check all stages with the original wording, including nonnegative quantities, whole-number counts and the
difference between one person’s share and a group's share.

"HS HEe! &8 Jd stage AY: nonnegative H3d", whole-number counts »3 f&a feniast/ya group € share 29 311
5. One-minute shortcut f&a fife =& agede

SHORTCUT - ATI2dC

For same-base spending, use LCM units and find the leftover units directly. For successive fractions, multiply
only the remaining factors. For “fraction plus a fixed extra” at several stages, work backwards: add back the
extra, then divide by the surviving fraction. These work by equivalent ratios and inverse operations. They do not
work if you use the original base after “remaining”, add unlike-base fractions, or reverse the order of a fixed
removal and a fractional removal.

&3 base & ya9 &t LCM units f€9 i g9 units 831 Successive fractions et g9 @ factors It Irer ad| “Fraction »3
fixed extra” g€t 279 de 3' g I8: Ufgst extra TUn A3, fag 89 fraction & €31 f&d ratios "3 inverse operations & Adt J1
“Remaining” 3 ¥mE YaeT base, 24d bases ® fractions € fiar #3 A reverse gy 988 9183 J|

6. Solved examples 33 it 8eragst

Ex 145Easy — A farmer sells 3/8 of 640 kg of grain. How many kg does he sell?
R — faA™s 640 kg e © 3/8 29" J1 84 fd& kg 29e7 37

A) 160 kg B) 240 kg C) 320 kg D) 400 kg

Answer: B — 240 kg

Quick method (220-40 sec)

One eighth of 640 is 80. Three eighths are 80x3=240 kg.
The question asks for the amount sold, not the 400 kg left.
Full method

1. Amount sold =(3/8)x640=(3x640)/8.

2.3x640=1920; 1920+8=240 kg.

3. Check remainder: 640-240=400 kg; sold plus remaining is 240+400=640 kg.
37 3dtar (Baraa1 20-40 Afd<)

640 T niaet AT 801 5 fdR 80x3=240 kg
Ufgn 2fgnt nigm I, afen 400 kg &dt 1
yar sdtar
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1. 2fgn =(3/8)x640=1920/8|
2.1920+8=240 kg|
3. 719: gfgn 400 kg ™3 240+400=640 kg|

Easy — A worker spends 2/5 of his monthly salary on rent and 1/4 of the same salary on food. He has
¥6300 left. Find his monthly salary.

YT — g Hd1e & 3adTg e 2/5 faare m3 81 354 © 1/4 ¥ €3 &6 J1 6300 g9 IS | Hls €1 364 B3|

312600 321000 325200 318000

Answer: D — Z18000

Quick method (%20-40 sec)

Use 20 salary units: rent 8, food 5, left 7. Seven units=¥6300, so one unit=¥900.
Total salary=20x3¥900=318000.

Full method

1. Let salary be N. Used fraction =2/5+1/4=8/20+5/20=13/20.
2. Remaining fraction =1-13/20=7/20.
3. Thus (7/20)N=6300. Multiply by 20 and divide by 7: N=126000/7=18000.

4. Check: rent ¥7200, food ¥4500; ¥18000-37200-34500=36300.
37 3dtar (Bar3a1 20-40 Afd<)

3&4d 20 units Be: fagren 8, ¥rer 5, 99 71 7 units=¥6300, & unit 9001
g% 20x¥900=% 18000
yar sdtar

1. N 3&47J B2 23f3m" fraction 8/20+5/20=13/201

2. gfgnt 7/201

3. (7/20)N=6300 3 N=6300x20/7=180001

4. wg: fagen 7200, ¥ €4500; €9 T63001

Medium — A fruit seller sells 1/3 of his apples in the morning and 2/5 of the remaining apples in the
evening. He has 90 apples left. How many apples did he start with?

TIHMTET — B T Hed HET €7 1/3 i3 HH § 99 Agf €1 2/5 297 J1 90 AY g9¢ I | g {29 fds Ry Aa?

225 150 180 270

Answer: A — 225

Quick method (220-40 sec)

The surviving fraction is (2/3)x(3/5)=2/5.

Two fifths=90, so one fifth=45 and the whole=45x5=225 apples.
Full method

1. Let the initial number be N. After the morning sale, N-N/3=2N/3 remain.
2. Evening sale =(2/5)x(2N/3)=4N/15.

3. Final remainder =2N/3-4N/15=10N/15-4N/15=6N/15=2N/5.

4. Set 2N/5=90. Then 2N=450 and N=225.
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5. Check: morning sale 75 leaves 150; evening sale 60 leaves 90.

31 3dlar (Ba13a1 20-40 Afd<)

gd< @& fraction (2/3)x(3/5)=2/51

2 ¥Ag 90 I5; f8a 45, Yar 45x5=225 RY|

ya sdtar

1.9d N Ag| A=d 3 gmie 2N/3 31

2.9 <1 sale (2/5)x(2N/3)=4N/151

3. niftg 10N/15-4N/15=2N/5 91
4.2N/5=90 3 N=225|

5. d9: Aed 75 @9 & 150, M 60 89 & 90 €<

Ex 148Medium — A bus starts with 72 passengers. At the first stop, 1/4 get off and then 12 board. At the next
stop, 1/3 of the passengers then on the bus get off and then 10 board. How many passengers are on the bus

now?

eafimsT — g1 29 5 72 passengers 35| Ufad stop €3 1/4 8338 I, feg 12 93 a1 Mas stop €3 6REB 2

passengers €' 1/3 833e' J, fag 10 932 g&1 ge fdS passengers I&?

A) 48 B) 60 C) 54 D) 66

Answer:C — 54

Quick method (220-40 sec)

First stop: keep 3/4 of 72=54, then add 12 to get 66.

Next stop: keep 2/3 of 66=44, then add 10 to get 54 passengers.
Full method

1. First exit count =(1/4)x72=18. After exits, 72-18=54.
2. Add 12 new boarders: 54+12=66. This is the next stop’s base.
3. Second exit count =(1/3)x66=22. After exits, 66-22=44.

4. Add 10 new boarders: 44+10=54 passengers.
37 3dtar (Bar3a1 20-40 Afd<)

yfas stop: 72 € 3/4=54; 12 A= 3 66

naTS stop: 66 T 2/3=44; 10 73 & 54 passengersl|
yar sdtar

1. ufgst 72 € 1/4=18 €33; 54 €31

2. 12 93; &' base 661

3. MaJ1S stop €3 66 T 1/3=22 €33; 44 €91

4.10 93; IS 54 passengers|
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Medium — A water tank is 3/4 full. After 12 litres are removed and 6 litres are added, it is 2/3 full. Find its
capacity.
TafiiaT — yrst € 24t 3/4 33t J1 12 litres d€ A 6 litres y8< 3 gmie f&g 2/3 541 J1 Capacity 831

48 litres 72 litres 84 litres 96 litres

Answer: B — 72 litres

Quick method (220-40 sec)

Net removal=12-6=6 litres. Fullness falls from 9/12 to 8/12, a difference of 1/12.
One twelfth=6 litres, so capacity=6x12=72 litres.

Full method

1. Let capacity be C litres. Initial water=3C/4.

2. After the stated changes: 3C/4-12+6=2C/3.

3. Simplify: 3C/4-6=2C/3. Multiply by 12: 9C-72=8C.

4. Subtract 8C and add 72: C=72.

5. Check: initial 54 litres; 54-12+6=48 litres; 48/72=2/3.
39 3dlar (Sa13ar1 20-40 Afde)

Net afan 12-6=6 litres| 597 9/12 3 8/12, 23& 1/121
féa arget 6 litres; capacity 6x12=72 litres|
yar sdtar

1. Capacity C litres; gg et 3C/41

2.925™ 3 g 3C/4-12+6=2C/31

3. 12 8B e 9C-72=8CI

4. % a3d C=721

5. A 54-12+6=48 litres M3 48/72=2/31

Hard — The first customer buys half of an apple stock and 4 more apples. The next customer buys 1/3 of
what remains and 2 more apples. If 18 apples remain, find the original stock.

iy — YfgsT Irad AgT & stock T T M3 4 I3 A BT J| MATST Irdd 89 ©F 1/3 3 2 39 B J| g 18 AY g9 3T MAS
stock B3|

56 60 64 68

Answer:D — 68

Quick method (%20-40 sec)

Reverse the last sale: add back 2, then undo the remaining 2/3. Before customer 2 there were 20x3/2=30 apples.
Reverse customer 1: add back 4, then double the remaining half. Original=(30+4)x2=68 apples.

Full method

1. Let the original be N. Customer 1 buys N/2+4, leaving N/2-4.
2. Customer 2 leaves (2/3)(N/2-4)-2=18.

3. Add 2:(2/3)(N/2-4)=20.

4. Multiply by 3/2: N/2-4=30.

5. Add 4: N/2=34; multiply by 2: N=68.
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6. Check: first sale 34+4=38 |leaves 30; second sale 10+2=12 leaves 18.
31 3dlar (Ba13a1 20-40 Afd<)

nrdt sale 88<8: 2 A H3, feg 99 2/3 T 88| €A Irda 3 Ufasi 20x3/2=30 Ry
yfadt sale 88c8: 4 EUH A3, fag »a § €areT| »HS (30+4)x2=68|

ya sdtar

1. 5d N Ag; Yfg® arad N/2+4 8e7 J, 99 N/2-41

2. ga 3gmE (2/3)(N/2-4)-2=18]

3.283:(2/3)(N/2-4)=201

4.3/2 3% e NJ2-4=301

5.4 13 3 N/2=34,€d1c" add N=68|

6. A9 ufgsi 38 89 3 30, fag 1229 3 18 €91

Ex 151Hard — In an office, 2/5 of the staff are women and the rest are men. Of the women, 3/4 have completed a
training course; of the men, 2/3 have completed it. What fraction of all staff have not completed the course?

niyT — ©g3d ¢ staff € 2/5 %33t g5 w3 gt Hae | wg3t f&d 3/4 w3 Haet f&d 2/3 & training course YT 137 31 3% staff @
fsa3 fraction & course Ya' &dt d131?

A) 710 B) 1/5 C) 3/10 D) 2/5

Answer: C — 3/10

Quick method (220-40 sec)

Assume 100 staff: women 40, men 60. Trained counts are 30 and 40, so 70 trained and 30 untrained.
Untrained fraction=30/100=3/10; the assumed scale cancels.

Full method

1. Let total staff be N. Women=2N/5; men=3N/5.
2. Trained women=(3/4)x(2N/5)=6N/20=3N/10.
3. Trained men=(2/3)%(3N/5)=6N/15=2N/5=4N/10.
4. Total trained=7N/10; untrained=N-7N/10=3N/10.

5. Divide by total N>0: untrained fraction=(3N/10)/N=3/10.
3 3dtar (Barsa1 20-40 Afd<)

100 staff H&: 40 »ig3t, 60 Ha<e | Trained 30 ™3 40, &% 70; untrained 301
Fraction 30/100=3/10; assumed scale &c Aer 1

yar 3dtar

1. g% N;"a3t 2N/5 3 Hae 3N/51

2. Trained mast (3/4)x(2N/5)=3N/101

3. Trained Ha< (2/3)x(3N/5)=4N/101

4. 9% trained 7N/10; untrained 3N/101

5.d8 N &% €3 a fraction 3/101
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PSSSB Clerk pattern — A worker uses 1/3 of his salary for household expenses and 1/4 of the same salary
for travel. He then deposits 2/5 of the remaining money into savings and has ¥4500 cash left. Find the salary.

PSSSB Clerk pattern — ™" 3&4™J € 1/3 Wd € 4d9 M3 B8R 354 © 1/4 ASd &¢t €93 J1 feg g9t 9o € 2/5 savings
fég uGer 31 J5 f&9 4500 cash g9¢ J1 34T B3|

318000 315000 22500 324000

Answer: A — Z18000

Quick method (%20-40 sec)

Use 12 salary units: household 4, travel 3, remaining 5. Savings take 2 of those 5 units, leaving 3 units cash.
Three units=¥4500; one=¥1500; total=12xF1500=3F18000.

Full method

1. Let salary be N. After household and travel expenses, the fraction left is 1-1/3-1/4=5/12.
2. Savings receive 2/5 of that remainder, so cash keeps 3/5 of the remainder.

3. Cash fraction of salary=(5/12)x(3/5)=3/12=1/4.

4. Thus N/4=4500 and N=18000.

5. Check: expenses ¥6000 and 4500 leave ¥7500; savings ¥3000 leave cash ¥4500.
37 3dtar (Bar3a1 20-40 Afd<)

364 12 units:wd 4, AZd 3, €9 51 Savings f€g 8aa’ f€9 2 units, Ja f€g 31

3 units=%4500;fa ¥1500;3% 12x¥1500=% 18000
ya sdtar

1. N 3&4d| Ufas yafant 3 gme 1-1/3-1/4=5/12 9= J|

2. fem g9 v 2/5 savings f€9; cash &€t 3/5 g9e' |

3. ™A salary € cash fraction (5/12)x(3/5)=1/41

4. N/4=4500 3 N=18000|

5. /9 ¥6000 M3 ¥4500 ¥a9 & ¥7500; 3000 savings f&g ura cash ¥45001

7. Common mistakes fefeniraeht i niny arsStngt

COMMON MISTAKES - nry Irs3inft

1. Treating “remaining” as “original”: Ex 147 takes the evening fraction from 150 apples, not 225.

2. Multiplying same-base leftover factors: in Ex 146, rent and food are both fractions of the original salary; first
add those spending fractions.

3. Reversing a fixed extra in the wrong order: for R=(2/3)N-2, first add 2 to R, then multiply by 3/2.

4. Ignoring an inflow: tank net removal is removed minus added, not the sum.

5. Updating bus counts from the wrong base: the second stop uses the count after the first stop’s boarding.
6. Answering the wrong part: sold, remaining, saved and cash in hand are different quantities.

1. “Remaining” & “original” ¥&a": Ex 147 f&9 w4 & fraction 150 €7 J, 225 & &di|

2. f&a base @3 yafani B leftover factors IIeT ada™: Ex 146 f&9 ufast rent m3 food fractions B3|

3. Fixed extra € reverse @H ge&": R=(2/3)N-2 €9 ufusi 2 13, fed 3/2 o7& gre

4. TR Yrel 439 BT tank €9 net afenr=afanr—yurfent|
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5. Bus @ 31833 base: gH stop 3¢e! ufas stop 3 gme €t farest 821
6. I3 fIN & Aerg: 2fgnr, afgnr, savings M3 d8 € cash 29 I&|

8. Exam tip Exam fég ax €t afs

EXAM TIP - ydtfunr gsmo

These short fraction stories are useful in SSC, Railways, banking and state arithmetic preparation; exact
frequency varies. Target 25-40 seconds for two straightforward fractions and 35-60 seconds when fixed
guantities or subgroup bases are mixed. Write “original” or “remaining” above each fraction before calculating. In
Ex 152, the cash fraction is exactly 1/4, so multiplying the given 4500 by 4 beats testing four complete salary
stories. For counted items, eliminate options that create fractional people or apples at a required whole-item
stage.

f&g &2 fraction a@ret SSC, Railways, banking ™3 state arithmetic B¢t a4 €t I, frequency ges<! J1 g @ fractions
et 25-40 »3 fixed H337/subgroup 8 d< 37 35-60 Afde 3& 1 Td fraction €3 “original” A “remaining” {831 Ex 152 f€g

cash MHAS € 1/4 J; ¥4500 & 4 &85 I dd&' 919 salary stories Age 3 37 J1 fid Yd 8a Af Ag gdle g5, <t faredt S a8
options 83 Ao JI

Short equations and practical arithmetic
adt Equations M3 3@ © forrg

1. Whatis it? fea &t 32

A short equation translates a sentence about prices, counts or shares into arithmetic. If 5 pens cost 50 at one fixed
price, each pen costs ¥10. When two kinds of items appear, their quantities multiply their own prices before the costs
are added.

&<t equation a3, fare3tnt At ffimi et ot & forme fEa fsuet 31 f8a rate €3 5 ds 250 @ I 37 gg s 210 T 31 @ famd & It I
3t gg It Tt farest 8Ret Myt i3 &% 1T dda ¥as A3k I

The same method handles a wrong multiplication, weighted money shares, benches with empty seats, and a fixed
amount divided among changing numbers of people. Before using a formula, decide what stays fixed and what
changes.

f&d 3dtar a3 multiplier, 243 weights & Ofimft € fdR, &t benches »i3 gese! 8d-fare3t feg €3t Udt gaq 5¢t =a3< gt Formula 3
yfgst 28 fagdt afs Udt 3 mi3 faast gesdt 31

2. How to recognise it ne fas uate?

Look for “cost of"”, "at the same rate”, “instead of”, “less than the correct result”, “each receives”, "benches remain
empty”, "students stand”, or “more people, smaller share”. A question may ask for a combined cost even when
individual prices cannot be determined separately.

“Cost of”, “BH rate €3", “dt g, “Hdlt Aerg 3 uie”, “gg R4 §", “benches ¥&t”, “students 43" A1 “€4 &4, U< share” 2491 d<
individual prices 24 &' fsage @ grege combined cost fsas Haet J1
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3. Basic concept from zero fasas ag 3 mi3

KEY IDEA - Y dI%

Chapter 4 - Simplification

An equation is a balance. If a pen costs p rupees and a notebook n rupees, 3 pens and 2 notebooks cost 3p+2n

rupees. Here 3 and 2 are item counts, while p and n are prices per item. Keep that distinction when translating a

bill. For a count problem, the unknown instead stands for a number of people, benches or items.

Equation €999 T 38 J1 U& p gue m3 andt n gue & d= 3t 3 o m3 2 amdfinft & ¥gg™ 3p+2n 31 3 M3 2 I &t faresntt I; p, n
I3 I i 3T | s g=Bfentt fEg gga 381 Count @3 =S f€9 unknown &7, benches At SiFt € fare3t d=ar|

Model [ formula - forrg

Meaning and origin - H3%9 M3 a6

Check - 7/9

Unit price = total cost /
quantity

If target quantities are k times
every given quantity, target
cost = KT

If ux is correct and vx was
calculated: difference d=
(u=-v)x

ap+bq=T

If L1=T1, |_2=T2, then

uLq+vLly=uTq+VT,

If q identical items cost T, one costs T/g and r items
cost rT/q. >0 is the known quantity; r is the required
quantity.

q fEa fradh Faf erugeT T d= 3T fea T/qmi3 r i er
rT/q1 g>0 f&3t farest i3 r Y&t forest 31

k is the same positive scale factor for all item types;
T is the known bill. Distribution gives
k(ap+bg)=kap+kbq.

k Ia fer <t fare3t B¢t 59 positive scale factor M3 T
3 5 31 Y3 A8 & k &8 gIe dds &8 ad faredt k grer
Jet Jl

x is the original number; u the correct multiplier; v
the used multiplier; d=correct-wrong. Thus
x=d/(u-v), provided uzv.

X MAS Rigm, u 7t multiplier, v @33 multiplier »3
d=Hdt-a1®3 &3 31 uzv St x=d/(u-v)I

p, g are unit prices; a, b are item counts; T is total
cost. Two different bills may supply two equations in
the same prices.

p, q I3 I € dW3; a, b farssinif; T o8 yag'I € f&s
Baa' It prices €t & equations € AT I&|

L4, L, are the two bill expressions; T4, T, their costs;

u, v chosen numerical multipliers. Equality is
preserved by the same linear combination on both
sides.

L4, L, f85 expressions; T4, T, 89" € ¥3s; u, v g
numerical multipliers &1 €at U f& combination
&S gdradt §9¢1 I
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The unit price must remain
unchanged.

I3 It T rate €t I

Check every item type, not only
the first.

Ig famy & farest & ratio &6,
fhag ufasst & &t

If the wording says the wrong
result was greater, preserve the
sign or form the matching
positive difference.

B3 &3 29 = 31 sign A gga &
3 FH 4|

Add/subtract or scale equations
to remove an unwanted price.
Equations A3 /wer 7 scale add
833t price a6

Choose u, v so the item counts
become the exact target
combination.

u, v &5 faredini fasas target
THEM g5 |
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Model [ formula - forg

Meaning and origin - H3%9 »3 ¥96

Chapter 4 - Simplification

Share unit =
T/(NqWq+NnyWo+nzW3)

Model [ formula -

fang

p(B-e)=qB+s

T/N - T/(N+k)=d
= N(N+k)=Tk/d

ax+b(N-x)=T = x=
(T-bN)/(a-b)

T is total money; nq, Ny, N3 are group counts; wy, Wo,

w3 positive per-person weights. One group-1 person

gets wq share units. Count every person’s weight

before dividing.

T J& 3aH; nq, Ny, N3 groups et farest; wq, w,, w3 g
fenast T positive weight 31 Group-1 = f&a fenast

w1 units e 31 ufgst gg fenast e weight fare|

Meaning and origin - 339 »3 35

B is the number of benches. At p students per occupied
bench, e benches are empty; at q students per bench, s
students stand. Both expressions count the same students.
B benches &t fare3t 31 I3 occupied bench €3 pd=3ie
benches ¥t g bench €3 q d€ 37 s students ¥31 &€
expressions f€a students fareen g&|

T is fixed total money; N original people; k>0 added people;
d>0 decrease in each share. Subtract the two fractions:
Tk/[N(N+k)]=d.

T Jdlt I5 gaH; N mAS B; k>0 279 Bd; d>0 IJ share €t ol
Fractions wer & Tk/[N(N+k)]=d |

Here a, b are two unit prices; N the total item count; x items
have price a. Expanding gives (a-b)x=T-bN.

f&r row f€9 a, b € unit prices; N 3% Tt x It a @3 rate
@i 98 & (a-b)x=T-bN fHser J|

Choose only the unknowns you need fitgg 832 Unknown g2

A group's total is count x one
person's share.

yd group =" fdar=farest x fa &

sharel

Check - A9

Thus B=(pe+s)/(p-q) when p#q, and
student count is qB+s. Check a
feasible positive integer B.

p#q BEt B=(pe+s)/(p-q);
students=qB+s| g=¢1 positive integer
foresst Ad|

Require N>0 and a feasible whole-
number count. The total T is
unchanged.

N>0 »3 whole-number count I7dter J1
38 T 8dt afder J1

Require azb and 0=x=N; a counted-
item answer must be an integer.

azb ™3 0=x=N| Counted items f&g x
integer J=|

If 4 files and 6 pens are known as one bill, and the target is 10 files and 15 pens, both counts have multiplied by 5/2.

Multiply the bill by 5/2; individual prices are unnecessary. If the target counts have different ratios, this single scaling
shortcut does not apply.
4 files m3 6 Ut & 5 fd31 d2 m3 target 10 files, 15 U& < 37 €2 fare3 5/2 g7 951 yar {8 5/2 &8 I a9; individual prices
S3Et &dt1 Target counts € ratios 84 d< 3 f&g f£a scaling shortcut adt arer

For a mixed-price count, a baseline can replace two equations. If 20 pens cost ¥260 and each pen costs either ¥10 or

215, an all-¥10 bill would be ¥200. The extra 60 comes in 5 increments, so 12 pens have the higher price and 8 the

lower price. This comes directly from the two-price equation, with the same fixed total count.

Mixed-price count f&g baseline & 3 HuT J Aarer 31 20 U5 £260 € I 3 g ds 10 A €15 € J= 31 A 210 & Hfen fs 22001 g
760, 99 HiJat J& © T5 e 5% gk I6,; for 8¢t 12 Hidat M3 8 An3 da | feg dt total count @8t two-price equation 3 It mGer 3

A count must be a feasible nonnegative integer; a price or share need not be an integer number of rupees. For

instance, ¥2.50 is a valid price, but 2.5 benches are not a valid count in these questions. Do not reject a money answer

merely because it has paise.
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Count g€t nonnegative integer d21 Price A share Yd gue d &t &t £2.50 valid price 3, ud feaat HEt f€g 2.5 benches
valid count &df| fHag O/ d< daa money answer d€ &7 ad|

4. Standard method o3 =9 =93< =& 3dtar

1. Identify the requested quantity and what remains fixed: unit price, total money, student count or the underlying
number.

Y&t 433" 3 Yt 1% Us™e: unit price, 38 OR, students A MAS Hitm

2. Assign a letter with its unit. Translate each statement into a cost, count or share expression.

Letter & 8HeT unit €1 {881 I3 318 & cost, count AT share expression gg]|

3. Check for a unit method, common proportional bundle, weighted share unit or direct bill combination before
solving every unknown.

A3 unknowns g 3 Ufdst unit method, proportional bundle, weighted unit & direct bill combination 251

4. If necessary, form the short equation(s), eliminate unwanted terms and solve. For counts, retain only feasible
integer solutions.

B3 Jde 3T &M equations E<T 3 883 YT d&'8 M3 IS &d1 Counts €9 g2 integer solutions dt 391

5. Substitute into every relevant original condition. Check whether the question asks for one person, one item, the
whole group or the original count.
Jd A% HI3 8 UE ur 3 Ad| g fenfaat, e item, Yam group A AS count &t dfenr 3, fos &1

5. One-minute shortcut f&a fifec & aacde

SHORTCUT - ATd2dC

Use structure: unit price for one fixed-rate item; one scale factor for a proportional bundle; total weighted units
for unequal shares; multiplier difference for a wrong-operation error; and a bill combination whose item counts
match the target. These work because cost and shares are linear in the stated counts or weights. They do not
apply unchanged when prices change, only some quantities scale, or a total-money condition is mistaken for a
fixed per-person share. For seating and equal-distribution problems, derive the short count equation before
using options.

gc34d 293: fixed-rate item &t unit price; proportional bundle B¢t f€a scale factor; 24d shares &€t weighted units; wrong
multiplier &€t multipliers € gad; target &% fi&er bill combination| feg fer ¢t Adt I fagfa 3 rates/weights €3
cost/share farest & fifar geser J1 Prices €8, fAgg 33 quantities scale d< ' fixed total & fixed per-person share Hae
&% fed gn3T &dt Sa1e'| Seating M3 equal distribution €9 ufast &2t count equation 6|

6. Solved examples 35 &t @eraast

Ex 153Easy — Eight identical notebooks cost ¥280. At the same unit price, what do 12 notebooks cost?
Ry — 8 f¥a fadnt amdingt €280 Tt I&1 87 unit price €3 12 ardinf fds it J=aftmi?
A) %350 B) 400 C) %420 D) %480

Answer: C — 2420

Quick method (220-40 sec)

One notebook=¥280+8=%35.
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Twelve cost F35x12=F420.
Full method

1. Unit price =280/8=35 rupees per notebook.
2. Cost for 12 =12x35=12%(30+5)=360+60.

3.360+60=%420. Check: 8x35=%280.
31 3dlar (Barza1 20-40 Afd<)

f&a anit £280+8=7351

12 €7 dddT ¥35x12=%4201
yar sdtar

1. Unit price 235 y3t anft|

2. 12x35=360+601

3. 13 ¥4201 A9 8x35=¥2801

Ex 154Easy — A student should multiply a number by 47 but multiplies it by 29. His answer is 1170 less than the
correct answer. Find the number.

Hur — fefenrget & i Aftm & 47 &8 I agaT Hi, Ug 29 &8 ag 371 7erg Adt A2mg 3 1170 We nifenT| »HS At E3|

A) 65 B) 47 C) 29 D) 75

Answer: A — 65

Quick method (%20-40 sec)

Each unit of the original number loses 47-29=18 in the result.

The difference is 18 times the original number, so the number is 1170+18=65.
Full method

1. Let the number be x. Correct result =47x; wrong result =29x.
2. The stated shortfall gives 47x-29x=1170.

3.18x=1170; divide by 18: x=65.

4. Check: 47x65=3055 and 29%x65=1885; 3055-1885=1170.

37 3dler (Ba1391 20-40 Hfd<e)

JJ original unit €3 &318 T 23a 47-29=18 J1
fer et niAg Hftm 1170+18=651

yar sdtar

1. HBftpdT x; At 47x M3 I1®3 29|
2.23d47x-29x=11701

3.18x=1170 3 x=651

4. 79: 3055-1885=11701
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Medium — Three pens and two notebooks cost ¥190. Two pens and three notebooks cost ¥260. Find the
price of one notebook.

Tt — 3 Us M3 2 rdindt 190 Enff a1 2 U M3 3 Srdindt 260 Thnif g | i amdt &t iz B3

360 370 390 380

Answer: D — 280

Quick method (220-40 sec)

Adding the bills gives 5 pens+5 notebooks=%¥450, so one of each costs %90.
Three such pairs cost ¥270. Remove the first bill: one notebook=3270-3190=%80.
Full method

1. Let pen price be p and notebook price n. Then 3p+2n=190 and 2p+3n=260.

2. Multiply the first equation by 2: 6p+4n=380.

3. Multiply the second by 3: 6p+9n=780.

4. Subtract: 5n=400, so n=380.

5. Check pen price from the first bill: 3p=190-160=30, so p=¥10. Second bill: 2x10+3x80=20+240=3%260.
39 3dlar (Sa13ar1 20-40 Afde)

T2 bills 73 & 5 &+5 arfini=z450;fFa-ffq €t At €901
f3& A8t 22701 ufas bill g 3 fex anft £270-2190=3801
yar sdtar
1. p U, n andt € pricel Equations 3p+2n=190 M3 2p+3n=2601
2. ufasst & 2 53 Irem: 6p+4n=3801
3. Tt & 3 &: 6p+9In=780
4. We&g: 5n=400;feR B€t N=7801
5. yfa® 3 p=%1 O;gﬁ bill f€g 20+240=%260, A9 1St

Medium — Four files and six pens cost ¥260. With unchanged individual unit prices, find the cost of ten
files and fifteen pens.

TafisT — 4 files M3 6 U& 260 T I&1 Ig I € Myt unit price 831 3 37 10 files 3 15 U& € yag™ 831

3520 650 %780 3600

Answer: B — 2650

Quick method (%20-40 sec)

Both counts scale by 5/2:10/4=15/6=5/2.
Target bill=3260x5/2=%130x5=3650.

Full method

1. Half the given bundle contains 2 files and 3 pens and costs ¥260+2=%130.
2. Five such half-bundles contain 10 files and 15 pens.
3. Their cost is 5x%130=3650.

4. Algebra check: 4f+6p=260; multiplying the complete equation by 5/2 gives 10f+15p=650.
3w 3dtar (Ba13a1 20-40 Afde)

< counts € scale 5/2 3: 10/4=15/6=5/21
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Target bill £260x5/2=%6501

yar 3dtar

1. f&3 »1d bundle &g 2 files, 3 d& »3 ydg 1301

2. MfAd 5 bundles &9 10 files »3 15 d&|

3. 398 5x¥130=%650

4. Algebra f&g ydt 4f+6p=260 & 5/2 &% I Ida Gt target bill fser J1

Ex 157Medium — ¥10200 is shared among 3 brothers, 2 sisters and 4 cousins. Each brother receives 3 times a
cousin's share; each sister receives 2 times a cousin’s share. Find each sister's share.

TafHnaT — 10200 & 3 337, 2 3 M3 4 cousins &g €3 Afer I1 73 397 S R cousin € share 33 g M3 Ig 3§ 2
e fH®er 31 93 3€ T share B3|

A) %1200 B) %600 C) %1800 D) %2400

Answer: A — 21200

Quick method (%20-40 sec)

Weighted units=3x3+2x2+4x1=17. One unit=¥10200+17=%600.
Each sister gets 2 units=31200.

Full method

1. Let each cousin receive Fu. Then each brother gets ¥3u and each sister ¥2u.
2. Total money: 3(3u)+2(2u)+4u=10200.

3. 9u+4u+4u=17u=10200, so u=600.

4. Each sister receives 2u=%¥1200.

5. Check group totals: brothers 5400, sisters ¥2400, cousins ¥2400; sum 10200.
37 3dtar (Baraa1 20-40 Afd<)

Weighted units 9+4+4=171 f€ unit £10200+17=3600|
Jd 3§ 2 units=%12001

yar sdtar

1. 33 cousin ¥u, I3 39" T3u M3 IJ 3< T2U BL|

2.9 3(3u)+2(2u)+4u=102001

3. 17u=10200 3 u=6001

4,33 3= 2u=¥12001

5. Group totals 5400+32400+%2400=%102001

Ex 158Hard — If 5 students sit on each occupied bench, 4 benches stay empty. If 4 students sit on every bench,
3 students remain standing. Find the nhumber of students.

niyT — Id occupied bench €3 5 students 95 37 4 benches ¥&t Ifdent g5 1 I9 bench €3 4 9&S 37 3 students ¥3
gfde I&| Students €t farest &3

A) 92 B) 96 C) 95 D) 100

Answer:C — 95

Quick method (220-40 sec)
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Four empty benches represent 5x4=20 unused seats in the 5-per-bench arrangement. Thus 5B-20=4B+3, so
B=23.

Student count=4x23+3=95.
Full method

1. Let B be the number of benches and S the students.

2. First condition: S=5(B-4), because B-4 benches are occupied.

3. Second condition: S=4B+3. Equate: 5B-20=4B+3.

4. Subtract 4B and add 20: B=23.

5. Then S=4x23+3=92+3=95.

6. Check first condition: 23-4=19 occupied benches; 19%x5=95 students.
39 3dlar (Sa13ar1 20-40 Afde)

4 &t benches € H3%9 5x4=20 &' 2d3M seats| f&r St 5B-20=4B+3 3 B=23|
Students 4x23+3=95|
yar sdtar

1. B benches 3 S students 32|

2. yfast a3 S=5(B-4), fa€fa B-4 benches 3dmit Ia|

3. gt S=4B+3;fen &et 5B-20=4B+31

4. I% 53d B=23|

5. S=92+3=95]

6. 79: 19 occupied benches €3 5-5 & 95 students|

Ex 159Hard — %7200 is divided equally among some people. If 8 more people shared the same money, each
share would be ¥30 smaller. Find the original number of people.
niyT — 7200 o3 3d {69 9979d €3 7e d&| 87 ga €9 8 I3 3d S Je 37 Id share T30 We Je7| MAS 3d' €1 farest 831

A) 30 B) 40 C) 36 D) 48

Answer: B — 40

Quick method (%20-40 sec)

Let the original count be N. The share decrease gives N(N+8)=7200x8/30=1920.
Among the options, 40x48=1920. Original count 40.

Full method

1. Original share=7200/N and new share=7200/(N+8), with N>0.

2. Their difference is 30: 7200/N-7200/(N+8)=30.

3. Combine fractions: 57600/[N(N+8)]=30.

4. Thus N(N+8)=57600/30=1920, or N*+8N-1920=0.

5. Factor:(N-40)(N+48)=0. Candidates are 40 and -48. Reject the negative count.
6. Check: 7200+40=%180; 7200+48=%150; decrease 30.

37 3dtar (Barsa1 20-40 Afd<)

S farest NI Share & et 5% N(N+8)=7200x8/30=19201

Options f&g 40x48=1920;»ms farest 401

yar sdtar

1. 7S share 7200/N m3 &=t 7200/(N+8), fiid N>01
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2.23%3031

3. Fractions wer & 57600/[N(N+8)]=301

4. fer et N2+8N-1920=01

5. Factors (N-40)(N+48)=0; negative -48 dg, 40 31|
6. A9 ¥180 M3 £150 T 2ad 301

Ex 160Punjab Police pattern — Four notebooks, 3 pens and 2 files cost ¥250. Seven notebooks, 5 pens and 3
files cost ¥420. At the same unit prices, find the cost of one notebook, one pen and one file together.

Punjab Police pattern — 4 arfimi, 3 05 m3 2 files ¥250 © g&| 7 andinfi, 5 d& n13 3 files T420 © I 1 €t unit prices €3
fBa anft, foq Js m3 £ file T e o I yagT B3|

A) %60 B) %70 C) %90 D) %80

Answer: D — Z80

Quick method (%20-40 sec)

Double the first bill: 8 notebooks+6 pens+4 files cost ¥500.

Subtract the second bill's quantities and cost. One of each remains, so the target is ¥500-3420=380.
Full method

. Let notebook, pen and file prices be n, p, f. Then 4n+3p+2f=250 and 7n+5p+3f=420.

. Multiply the first equation by 2: 8n+6p+4f=500.

. Subtract the second equation:(8-7)n+(6-5)p+(4-3)f=500-420.

. Thus n+p+f=380. Individual prices need not be determined.

. Consistency check: n=%40, p=%10, =330 gives bills ¥160+3¥30+360=3250 and ¥280+3¥50+390=3420; one of
each costs %80.

39 3dlar (Barzar 20-40 Afd<e)
yfasr bill Earem: 8 amftnit+6 da+4 files=z5001
e bill geg;fa-ffa dta gat 31 yger £500-8420=780
yar sdtar
1.n, p, f 35 unit prices =1 Equations 4n+3p+2f=250 M3 7n+5p+3f=420|
2. yfgst Earet: 8n+6p+4f=5001
3. gl werg:gg Jta & gt »13 cost 500-4201
4. fer &€t n+p+f=280; individual prices 24 &< € 83 &1l
5. A9 Bt T40, T10, T30 © prices €2 bills a8 e g& 3 a-fa v 73 80 J1

a b WO N PP

7. Common mistakes fefeniraeint gt niny arsStnit

COMMON MISTAKES - nfrH &3t

1. Scaling only one item count: a whole bill can be scaled only if every target quantity has the same factor.
2. Dividing an error by the wrong multiplier: Ex 154 uses the difference 47-29=18, not 47 or 29 alone.

3. Counting people instead of weighted units: Ex 157 has 9 people but 17 share units.

4. Giving the sisters’ combined share: each sister receives ¥1200; both together receive ¥2400.

5. Treating 4 empty benches as 4 unused seats: at 5 per bench, they represent 20 seats.
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6. Keeping a negative count: -48 cannot represent people in Ex 159.

7. Solving unnecessary individual prices: Ex 160 asks for a combination already fixed by the two bills.
1. firag f8a item count scale @3&': Yd' bill 3¢ scale a3 A gd farest @ factor fEa d= |

2. Error § 9133 multiplier 78 €32 Ex 154 f€9 47-29=18 &=|

3. Weights & gt 34 fares™: Ex 157 €9 3 9, share units 17 &1

4. |9t 3w share ®<": Ig & £1200, €€ $24001

5.4 benches § 4 seats ¥&2™: 5 Y3t bench €3 89 20 seats 75|

6. Negative count 3ue: -48 3d &di J Fa |

7. 883t individual prices @ Ex 160 f€9 Ufgn combination 2 bills a7 dt Uar J1

8. Exam tip Exam fég av €t afs

EXAM TIP - ydifunr gsmo

These short word equations appear as arithmetic applications in SSC, Railways, banking and state aptitude
preparation; the exact mix depends on the paper. Target 20-35 seconds for unit-price/scaling questions and 35—
60 seconds for seating or equal-distribution equations. Before eliminating prices, ask whether adding,
subtracting or scaling the bills directly gives the target. In Ex 159, testing the product N(N+8) against 1920 is
quicker than evaluating two money shares for every option. Count and money units help reject implausible
choices.

feg &1t word equations SSC, Railways, banking ™3 state aptitude € arithmetic applications &€t an @it I5;faagmt
g d=aftnif, paper &% ge5e 1 Unit-price/scaling &€t 20-35 M3 seating/equal distribution &€t 35-60 Afde 391 Prices
eliminate d3& 3 Ufgst 24 14 bills T 13, WG 7 scale fifar target féer I? Ex 159 f€9 Ig option © € money shares dg< a3
N(N+8) & 1920 &s fHs8e 31 d1 Count M3 money units &7 &3 choices &1

Unit-based simplification
feardtvit ges & fanrg Hur aga

1. Whatis it? feg &t 32

A quantity has both a number and a unit. A shopkeeper cannot add 2 kg and 350 g as 2+350=352 kg. First write them
in one unit: 2000 g+350 g=2350 g. Mixed-unit questions test whether you preserve the real quantity while changing its
written form.

HT33T &8 Kt w13 unit €€ de I&51 gaaed 2 kg 3 350 g & 2+350=352 kg &dt & Aaer| ufast & unit: 2000 g+350 g=2350 g
Mixed-unit HE™® 24 J6 f& gu gesfent WAg Hi3aT 84t Sue I A7 &l

The safest first move is usually to convert into the smaller common unit, calculate with whole numbers, and convert
back only if the question asks. Time and feet/inches need special care because their conversion factors are not
powers of 10.

H3 3 HIfem 3 ggn3 miaHd &t common unit f€9 ge8e 31 fag whole numbers &% faAmg a3 w3 Ufgn 92 37 eun 98| Time m3
feet/inches f€g ¥m s I fagfa feast = factors 10 Tt w3t &di |

2. How to recognise it res fa2 ug=id?

Look for rupees with paise, kg with g, litres with mL, hours/minutes/seconds, metres/centimetres or feet/inches in the
same expression. A price “per kg" with a mass stated in grams is also a unit-conversion question. Read the unit
required in the answer.
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f&a expression fég gug-Un, kg-g, litres-mL, hours/minutes/seconds, metres-centimetres ' feet-inches 231 Price “per kg” ™3
H'3d' grams feg de 37 €t unit seset d1 Aem faadt unit f&9 grdler 3, ufasi u3i

3. Basic concept from zero fasas ag 3 3

KEY IDEA - HY d%

A conversion changes the counting unit, not the amount. If 1large unit equals k small units, L large units equal kL
small units. Reversing the conversion divides by k. For addition/subtraction, use equal units first. A fraction of a

quantity keeps that quantity’s unit.

Conversion f&g fares @&t unit gE&<t &, H3T™ &dl1 1 31 unit=k 2T units I 37 L 28 units=kL 2| eur 231 Bt k &5
231 13/weE 3 Ufgst units ¥ 31 W39 € fraction &< &8 BAET unit 8dt afdet J1

Relation - &g Into smaller units - 2t Unit fég Back to larger units - yn €31 Unit
?1=100 paise R rupees and p paise =100R+p paise. P paise =P/100 rupees. R, P, p are numerical
R gug »3 p JR=100R+p qR| amounts in the stated units.

P d”=P/100 @ug| R, P, p f&3m1t units &1
numerical H3d< J&|

1kg=1000 g K kg and g grams =1000K+g grams. G grams =G/1000 kg. The letters label

K kg M3 g grams=1000K+g gramsi| amounts, not extra multiplication signs.
G grams=G/1000 kg| »f4g W33 Ere Ia |

1 litre=1000 mL L litres and m mL =1000L+m mL. M mL =M/1000 litres.
L litres M3 m mL=1000L+m mL1 M mL=M/1000 litresi|
1km=1000 m; 1 Multiply km by 1000 for m; multiply m by 100 for cm. Reverse by dividing by the same factor.
m=100 cm km 3 m &gt 1000 &% M3 m 3 cm B¢t 100 &S I TUH A'e B! BR factor 5% €31
1T hour=60 min; H hours and m minutes =60H+m minutes. For H hours, Divide by 60 for hours with a fractional part,
Tmin=60 s m minutes, s seconds, total seconds=3600H+60m+s. or use quotient/remainder for hours and
H uf& »3 m fife=60H+m fife| Seconds feg % minutes.
3600H+60m+s| Fractional hours 3¢t 60 33 €3;
hours/minutes &€t quotient M3 remainder
Be|
1 foot=12 F feet and i inches =12F+i inches. Inches+12 gives feet; the remainder gives
inches F feet m3 i inches=12F+i inchesi| extra inches.

Inches & 12 &3 €3; quotient feet m3
remainder €9 inchesl

Each formula above comes directly from the stated unit equality: count k small units for every large unit, then add any
remaining small units. Use different letters for the unit name and the numerical amount if that makes a line clearer.

gd formula unit € garadt 3 mrEer 3: gg €3t unit Bt k 221 units fare, feg 2 2T /31 Unit @ & »13 A€t numerical H3dT ¢t 29
nfyg JU< &% 318 7g afdel J1
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Decimal time is not clock time Decimal time »=2 W3t & Time 4 d&

Written value - faftmm s Correct meaning - Hdl W3s" Conversion - gE8™

1.5 hours 1 hour plus half an hour 1x60+0.5%x60=90 min
1 Wier 3 nfgr e

1 hour 50 minutes 1 hour plus 50 minutes 60+50=110 min
1 et 3 50 fife

2.45 minutes 2 minutes plus 0.45 of a minute 120+0.45%60=147 s
2 fife n13 f€a fife = 0.45 A

2 minutes 45 seconds Two full minutes plus 45 seconds 120+45=165 s
y3 2 fife »3 45 Afke

For mixed-time subtraction, converting first avoids awkward borrowing. For 3 h 10 min-1h 45 min, use 190-105=85

min=1h 25 min. If borrowing directly, 3 h 10 min=2 h 70 min because the borrowed hour contributes 60 minutes, not
100.

Mixed-time weg f&g ufas gese Rar 31 3 h 10 min-1 h 45 min &gt 190-105=85 min=1 h 25 min| fifar borrow &3 37 3 h 10 min=2
h 70 min, fa€fa f&x ui¢ 2 60 fife g5, 100 &

Calculation - a4 Formula and origin - @94 »3 a96 Unit check - Unit 79
Mass-based bill Cost=(G/1000)xr, where G is grams and r rupees per kg. Convert massto kg x ¥/kg leaves ?.
zTaS =79 Bill kg before multiplying by a per-kg rate. kg x ¥/kg 3 T HBeT J1

G grams M3 r gue Y3t kg I& | Ufast G/1000 kg €8, fd rate &% gre a3 |

Equal pieces Piece length=T/n, where T is total length in one unit and n>0 the number Keep the length unit; nis a

gagg fim of equal pieces. [ pure count.
T f&3 unit =t d% Saret M3 n>0 gargg fdfimi < farsst 31 svet & unit afSEt 3 n 5o

count J1
Fraction of a Required quantity=fQ, where f is a dimensionless fraction and Q a 3/5 of 200 min=120 min,
quantity quantity. This is ordinary multiplication. not 120 hours.

f unit 3 fa&t fraction M3 Q W33™ J| ™ I aJ | 200 min & 3/5=120 min,

120 hours &dt|

H3d" € Fraction

4. Standard method g3 =g 233< =% 3dtar

1. Read the requested answer unit and write the conversion factors.

H29 € unit U3 »13 conversion factors f&d|

2. Convert every quantity that will be added/subtracted to one common unit, usually the smaller unit to keep whole
numbers.

A3 /W€ st rdintt Wi3aret i8S unit f&g Gy 33 €3 8¢t unit % whole numbers 3fde I&|

3. Apply brackets, fractions and BODMAS to the converted numbers. For a per-unit price, match the quantity unit to
the rate.
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ge8 numbers €3 brackets, fractions »3 BODMAS &ar§| Per-unit rate €t quantity €1 unit rate &% fHa6|
4. Divide or multiply only after confirming what the count/fraction means. Keep the unit beside intermediate values.
Count/fraction T H35g Ya add II 7 €3 ad | fegads ¥s &% unit 381

5. Convert back only if needed, and check that the size makes sense: smaller units produce a larger numerical
count for the same quantity.

B3 Je 3 Ty g8 | 3 H3a™ &2t unit f&g9 €3 numerical count fédt 31
5. One-minute shortcut ¥ fife @ grgcde

SHORTCUT - AT92d<

Choose the unit that makes the arithmetic clean. For 3/5 of 3 h 20 min, write 200 min and calculate
200+5%3=120 min. For money, use paise if repeated decimal subtraction is awkward; for a per-kg bill,
grams/1000 may be easiest. It works because unit conversion is exact scaling. It does not allow mixing 60-based
clock values with 100-based decimals, or using a gram amount directly with a per-kg price.

fAat unit & farmg B g2, €9 21 3 h 20 min € 3/5 B¢t 200 min f88; 200+5%3=120 min | Affmit f&9 decimals »ia Bare 3t
paise; per-kg bill f€8 grams/1000 ®d™ d A& J1 Unit conversion exact scale 3, fer 8¢t U adt a%w71 60 @3 clock values
& 100 €8 decimals &8 & H&E m3 grams & far per-kg rate &8 & g 3|

6. Solved examples 33 it 8eragst

Ex 161Easy — Simplify in rupees: ¥18.75 + 250 paise - ¥6.25.
Ry — gye 89 38 ad: 18.75 + 250 U/ - ¥6.251

A) 12.50 B) %15 C) 16.50 D) %21.25

Answer: B — 215

Quick method (220-40 sec)

250 paise=%2.50. Pair 18.75-36.25=312.50.
Add %2.50 to get ?15.

Full method

1. Convert all money to paise: ¥18.75=1875 paise; ¥6.25=625 paise.
2.1875+250-625=2125-625=1500 paise.

3. Convert to rupees: 1500+100=%15.

37 3dtar (Baraa1 20-40 Afd<)

250 UR=%2.501 Ufast ¥18.75-36.25=¥12.501
¥2.50 73 3 151

yar sdtar

1. 73 paise: 1875+250-6251
2.2125-625=1500 UR|

3.100 3B €3 A 15|
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Easy — Find 3 kg 250 g - 1kg 875 g in grams.
HaT — 3 kg 250 g - 1 kg 875 g & grams &g 831

175 g 1275 g 1475 g 1375 g

Answer:D —1375¢g

Quick method (220-40 sec)

Use grams: 3250-1875.
3250-1800=1450; 1450-75=1375 g.
Full method

1. 3 kg 250 g=3x1000+250=3250 g.
2.1kg 875 g=1x1000+875=1875 g.
3. Subtract: 3250-1875=1375 g.

4. Check: 1875+1375=3250 g.
31 3dlar (Bar3a1 20-40 Afd<)

Grams f&9 3250-1875 &3
3250-1800=1450;feg 75 wer & 1375 g
yar 3dtar

1. yfgst H3aT 3250 gl

2. gt 1875 gl

3.23d 1375 g

4. +9: 1875+1375=3250 g|

Medium — Find in mL: 2 litres 750 mL + 3/5 of 1 litre 250 mL.
TafsT — mL f89 &3: 2 litres 750 mL + 1 litre 250 mL & 3/51

3500 mL 3250 mL 3750 mL 4000 mL

Answer: A — 3500 mL

Quick method (220-40 sec)

The second quantity is 1250 mL; one fifth is 250 mL, so three fifths are 750 mL.
Add to 2750 mL: 3500 mL.

Full method

1. 2 litres 750 mL=2%1000+750=2750 mL.

2. 1litre 250 mL=1000+250=1250 mL.

3. 3/5 0f 1250 mL=(1250+5)x3=250%x3=750 mL.
4. Total=2750+750=3500 mL.

34 3dlar (Sarsar 20-40 wfde)

gl W33 1250 mL;dret fdmr 250, 36 fdr 750 mLi
2750 mL f&9 #3 & 3500 mL1I

yar 3dtar

1. yfgst W3aT 2750 mLI

houseofaspirants.in « Free notes, MCQs & PYQs Page 187 [ 217



HOUSE OF ASPIRANTS « Quantitative Aptitude Chapter 4 - Simplification

2. gt 1250 mL1
3. ferer 3/5=(1250+5)x3=750 mL1I
4. 93 2750+750=3500 mLI

Medium — Find in minutes: 2 h 35 min + 1h 50 min - 45 min.
TIHTaT — Minutes 89 83: 2 h 35 min + 1 h 50 min - 45 min|

200 min 210 min 220 min 230 min

Answer: C — 220 min

Quick method (220-40 sec)

Total hours give 180 min; the minute parts give 35+50-45=40 min.
180+40=220 min.

Full method

1.2 h 35 Mmin=120+35=155 min.
2.1h 50 min=60+50=110 min.
3.155+110-45=265-45=220 min.

4. For a check, 220 min=3 h 40 min.
37 3dtar (Baraa1 20-40 Afd<)

a3 hours 2 180 min ™3 minute parts 35+50-45=40 min|
180+40=220 min|

ya sdtar

1.2 h 35 min=155 min|

2.1h 50 min=110 minl

3. 155+110-45=220 min|

4. 79 &€t 220 min=3 h 40 min|

Medium — A rope 7 m 80 cm long is cut into 6 equal pieces. Find each piece's length in cm.
TafimaT — 7 m 80 cm et IHt 2 6 g38a fdR 13 I&1 Ig R &t Saret cm f£9 831

120 cm 130 cm 125 cm 140 cm

Answer:B —130cm

Quick method (%20-40 sec)

Convert to 780 cm. Divide by 6: 78+6=13, so 780+6=130 cm.
Each pieceis1m 30 cm.

Full method

1.7 m=700 cm, so total length=700+80=780 cm.
2. Equal pieces mean division by their count: 780/6.
3. 6x100=600, leaving 180; 6x30=180. Thus each piece is 100+30=130 cm.

4. Check: 6x130=780 cm.
39 3dlar (Ba1391 20-40 Hfd2)
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g% 780 cm| 78+6=13, fom B¢t 780+6=130 cm|

Ja fdA 1 m 30 cm J1

yar sdtar

1.7 m=700 cm;d% 780 cml|

2. 6 g3rgq it Bt 780+61

3. 600 f&5 100 cm ™3 g7t 180 f&g 30 cm; g 130 cm |
4. 79: 6x130=780 cm|

Hard — Find in minutes:(3/5 of 3 h 20 min) + [(2 h 15 min) + 3].
nigT — Minutes f€9 83:(3 h 20 min € 3/5) + [(2 h 15 min) = 3]1

145 min 155 min 175 min 165 min

Answer: D — 165 min

Quick method (%20-40 sec)

3 h 20 min=200 min; three fifths are 120 min.

2 h 15 min=135 min; one third is 45 min. Total=165 min.
Full method

1. First whole quantity: 3x60+20=200 min.
2. Its 3/5 part=(3x200)/5=600/5=120 min.

3. Second whole quantity: 2x60+15=135 min.
4. Divide by 3:135/3=45 min.

5. Add: 120+45=165 min, or 2 h 45 min.

3w 3dlar (B9134T1 20-40 Afde)

3 h 20 min=200 min;feAET 3/5=120 min|

2 h 15 min=135 min;femer AT fIA 45 min1 &5 165 min|
yar 3dtar

1. yfgst ydt Hr3gT 200 mini

2. femer 3/5=600/5=120 min|

3. gl ydt vi3am 135 mini

4.3 5% E3d 45 minl|

5. 93 165 min=2 h 45 min|

Hard — A plank 8 feet 9 inches long is divided into 7 equal pieces. Find each piece's length in inches.
niyT — 8 feet 9 inches &8 343 © 7 99784 fJR 13 g1 I3 fdR & Bamet inches &g 831

12 in 14 in 15in 18 in

Answer:C —15in

Quick method (220-40 sec)
One foot is 12 inches, so total length=96+9=105 inches.

105+7=15 inches per piece.
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Full method

1. 8 feet=8x%12=96 inches.

2. Add the extra 9 inches: 96+9=105 inches.

3. Divide by 7: 105/7=15 inches.

4. Check: 15 inches=1foot 3 inches; 7x15=105 inches, which is 8 feet 9 inches.
3w 3dlar (Sarzar 20-40 Afde)

1 foot ® 12 inches;a&® 96+9=105 inchesl
105+7=15 inches ag fdm|

ya sdtar

1. 8 feet=96 inchesl

2.¥799 5% g8 105 inches!

3.75&% 33 15 inchesl

4. 15 inches=1 foot 3 inches;H3 fdffmit &¥ 73 43 105 inchesl

Ex 168PSSSB Clerk pattern — Rice costs 45 per kg and flour 32 per kg. Find the total bill for 2 kg 400 g rice
and 1kg 750 g flour, including a ¥6 packing charge.

PSSSB Clerk pattern — 95 45 y3t kg 3 mrer 32 Y3t kg 31 2 kg 400 g §% m3 1 kg 750 g »e & 38 S, T6 packing
™3, 33

A) 170 B) %160 C) 164 D) %176

Answer: A — 2170

Quick method (220-40 sec)

Rice: 2.4x45=108. Flour: 1.75=7/4, so (32+4)x7=56.
Goods total 164; add packing %6 to get 170.

Full method

1. Rice mass=2400/1000=2.4 kg. Cost=2.4x45=(24x45)/10=1080/10=3108.
2. Flour mass=1750/1000=1.75 kg. Cost=1.75%x32=(7/4)x32=356.
3. Goods total=108+56=%164.

4. Add the stated one-time packing charge: 164+6=3170.
37 3dtar (Bar3a1 20-40 Afd<)

T 2.4x45=%108 | ™reT 1.75=7 /4 kg;uadeT (32+4)x7=256|
H'& ¥164; packing T6 5% d& 1701
yar sdtar

1. 98 2400/1000=2.4 kg;¥d9" 1081

2. et 1750/1000=1.75 kg:4aa" (7/4)x32=2561

3. 48 T 13 1641

4. g 29 packing T6 A3 3 T170I
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7. Common mistakes fefeniraeit bt niy arssStngt

COMMON MISTAKES - nfrH &3t

1. Adding unlike units: convert kg/g or rupees/paise before combining.

2. Treating 1h 50 min as 1.50 h: it is 110 min, not 90 min.

3. Using 100 instead of 60 for clock borrowing: one borrowed hour gives 60 min.
4. Converting feet as decimal tenths: 8 feet 9 inches is 105 inches, not 8.9 feet.

5. Applying a fraction only to one part: 3/5 of 3 h 20 min applies to all 200 min.

6. Multiplying grams directly by a per-kg price: divide the gram count by 1000 first.
7. Giving the wrong requested unit: 3.5 litres equals 3500 mL, but choose the form the question asks.
1. 4 units A& Ufgst f£3 unit a3

2.1h 50 min§1.50hﬁ?ﬁ':f‘€3110 min J, 90 &t

3. Clock borrowing f&g 100 82 f£g wi2 2 60 min I&|

4. Feet/inches & decimal AHSET: 8 feet 9 inches=105 inches J, 8.9 feet &di|

5. Fraction firgg f&a fan €3 &€= 3/5 yd 200 min €3 J1

6. Grams & fifar per-kg rate 3 gre: Ufos' 1000 &S €31

7. 31833 requested unit: 3.5 litres »3 3500 mL €3 I, g Ufen gy fed|

8. Exam tip Exam f&g au <l ais

EXAM TIP - y3tfunr gsmo

Unit handling supports arithmetic in SSC, Railways, banking and state numerical tests; direct conversion
questions and their frequency vary. Target 20-35 seconds for one conversion and 35-55 seconds for a mixed bill
or time expression. Write the conversion factor before chasing options. In Ex 163, the starting 2750 mL plus a
positive part must exceed 2750 mL; then compute the exact 750 mL addend. In Ex 168, a bill near 170 is
sensible; forgetting g-to-kg conversion would make it about 1000 times too large.

Units SSC, Railways, banking ™3 state numerical farmg €9 a4 m8et I&;fHd conversion AEt € farest geset 31 fEa
conversion &gt 20-35 M3 mixed bill/time &€t 35-55 Afde 3891 Options 3 Ufas factor f$d1 Ex 163 f&€g 2750 mL & positive
fdmm g3 3;feg exact 750 mL 21 Ex 168 f€9 BJ15d1 170 31 size I; grams & kg &' 36 &8 {45 Bdrgar 1000 T 37 »iredr|

Overlapping groups and counting
"3 Groups M3 fare3t &3 nes

1. What is it? feg &t 32

Some students attend both Maths and English classes. Adding the two class lists counts these students twice. We
remove the extra count before finding how many different students attend. A Venn diagram is simply a picture of these
shared and separate groups.

33 g9 Maths m3 English €2 classes 88¢ ga| €€ lists 136 & 89 €9 € €79 faie A'e g5 | 29-24 dfan €t farest set feg 2y farest
Jge81 Venn diagram feaa’ A3 mi3 243 groups € 3RElg J1

Other counting questions count visits or printed digits. If a volunteer visits three villages, that means three visits, not
three volunteers. If page 125 is printed, it uses three digits but represents one page. Always name what you are
counting.
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Ja A visits 7 &4 digits faree a&1 f€a volunteer 35 iz A= 37 35 visits I, 38 volunteers &dt1 Page 125 8ve &t 35 digits
Bd1e I5, Ud page f¥a 31 ufost R fa far in <t farest o 3d 1

2. How to recognise it e fa2 uaete?

Look for “both”, “at least one”, “neither”, "only”, "exactly two", “all three", repeated visits, or digits used to number
pages. With three groups, “A and B” normally includes people in all three unless the question says “A and B only”. Read
this distinction before using any formula.

n u n "

“Both”, “at least one”, “neither”, “only”, “exactly two”, “all three”, visits 7 pages = digits 241 f3& groups f€g “A »3 B” fég all
three @8 €1 "¢ Is, AE 3o “A m3 B only” &' f&sfemi 321 Formula 3 ufosst feg gaat u3|

3. Basic concept from zero fasas ag 3 mi3

KEY IDEA - HY d%

U is the total number of people. A and B are groups; n(A) means the number in A. Write a=n(A), b=n(B), i=n(AnB).
The symbol n means common membership. The symbol u means membership in at least one group. Each
person belongs to exactly one separate region of the diagram.

U d% g I&1 A »3 B groups I&; n(A) T H339 A &9 gfentt & fare3t a=n(A), b=n(B), i=n(AnB) f&a1 n A3 g8 m3 U We-ufe
f&a group f€g M8 &8 €reT J1 Ig ge' diagram € f&a It 243 region f&g 8w 31

Two groups - @ Groups Formula - eaH&

At least one - Wf&-ufe f¥q n(AuB)=a+b-i The overlap was counted twice; remove it once.

A= fdAr 2 eg farfen; £ 279 w6

OnlyA/onlyB-firag A/B a-i/b-i Remove the shared people from each full group.
Jd Yd group f&d Az €2 32|
Exactly one - figg & a+b-2i Add the two separate regions: (a-i)+(b-i).

g 24d fdm 73: (a-i)+(b-i)1

Neither - 3t €t &dt U-(a+b-i) Everyone outside the union remains.
Union 3 gad g9 H'Q g<|

Total 70

20 10 15

Neither 25

A=30=20+10; B=25=15+10; union=45; total=45+25=70.
A 1&g 30, B f€9 25; A3 101 We-uie &g &9 45 »13 g7a9 25; 3% 701
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Three groups: count the centre first 35 Groups: ufast fegaras fam
For three groups A, B, C, let a, b, ¢ be their sizes; p=n(AnB), q=n(AnC), r=n(BnC), and t=n(AnBnC). Here p, q, r

include all t people in all three groups. Put S=a+b+c and P=p+q+r. These are sums of memberships, not necessarily
different people.

f3& groups A, B, C &nfi fare3ima, b, c 361 p=AM3 BT S, g=AM3 C2F3, r=BmM3 Ce A3 n3 t=Bat e A3 51 p, g, riEgtea &
WHS 361 S=a+b+c M3 P=p+q+r 82| &g memberships & 73 g5, 3+l adi fa 243 g d<|

Requested count-Ust Formula- -
9 - Origin - ffg nifienn

farest SIHH

At least one S-P+t Single-group people count once; two-group people count 2-1=1; triple people
count 3-3+1=1.

f&a group & fEa T79; € & 2-1=1; 3& & 3-3+1=1 =9 fafen Aer J|

Exactly two P-3t Each triple person occurs in all three pair counts; remove all three occurrences.

&t @ gg ge' 3% pair counts f&g J; 8ne 38 counts a1

At least two P-2t Exactly two plus all three: (P-3t) +t.
Exactly two ™3 all three #3: (P-3t)+t|

Exactly one S-2P+3t Subtract twice the pair sum: a two-group person becomes 2-2=0; a triple person
needs correction 3-6+3=0.

Pair sum © €79 W8 &% € groups &' 0; & 8 &et 3-6+3=01

Only A a-p-q+t Subtract both overlaps from A; the triple was removed twice, so restore it once.
Only B=b-p-r+t; only C=c-q-r+t.
A © 22 overlaps W<TG; triple € &9 dfenr, ffa &g gyn 73| fiHgg B=b-p-r+t; fige
C=c-g-r+tl

Neither / all three U-(S-P+t) /t  Outside is total minus union; the centre is already t.

g93%' fdn" & €9 union wer 3; fegaas t dt I

A safer drawing method is: centre t; pair-only regions p-t, q-t, r-t; single-only regions by subtracting all filled regions
inside each circle; outside last. Every region must be nonnegative, and all regions must sum to U. If a pair count is
explicitly "only"”, do not subtract t again.

HIfM3 drawing 3dia: fegdra t; pair-only fd® p-t, g-t, r-t; fag ag circle © 33 fd® wer A single-only; A3 3 »iflg gaggs' fdm| 3t
region negative &dt d& Irdte M3 A 1S a U a1 Pair f£9 ufast 0t “only” fafimr 32 37t W3 &7 WG|

Count the same visits in two ways f£a Visits @ sdifami 5 fare

DOUBLE COUNTING - & urfiAnft 3 faossht

In this visit model only, let N be people, r be distinct places visited per person, V be places, and q be visitors per
place, with g>0. Total visits=Nr=Vq, so V=Nr/q. Each visit has one visitor and one place; counting from either side
must agree. This needs the stated equal counts r and q. Unequal counts require actual totals.
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fiag fer visit model fég N g2, g9 €€ € r 243 places, 35 V places 3 Td place €3 q visitors I&; q>01 I visits=Nr=Vq; f&r
et V=Nr/q| 73 visit € f€a visitor »3 & place 3, fen Set &2 urfimi &t farest &3 feg 3¢ 3 7e r M3 q Ao B¢t g9rga &3 d<|

Printed digits are not page counts =4 Digits »3 Pages €1 farest 24 3

Page-number block - Pages € Block Number of pages - Pages Digits used - Digits
1-9 9 9x1=9

10-99 90 90%x2=180
100-999 900 900%3=2700
1000-9999 9000 9000%4=36000

For k-digit page numbers, the first number is 10K, If the last page N is in that block, it contributes N-10%-1+1 pages,
each using k digits. The +1includes both endpoints. Here k is the number of digits per page label and N is the final
page number. Add all completed earlier blocks. For 100=sN<999, total digits=9+180+3(N-99).

k-digit pages & ufam &gd 101 31 nraadt page N R block f&g 32 3t N-10K"1+1 pages os; ga g @ k digits| +1 &S @€ 13 fard
A2 I&1 k IT page label € digits »3 N nmidt page &9d J1 fugs Ud blocks 2 digits & #31 100=N <999 B¢t I8
digits=9+180+3(N-99)|

For the reverse question, remove the digits of completed blocks, divide the remaining digits by the next block’s digit
length, then add the number of earlier pages. These rules assume numbering starts at 1, every page is numbered, and
no leading zeroes are printed. Different starting numbers or leading zeroes change the blocks.

85 Fes &9 ufgst Yd blocks € digits 31 g7t § a3 block € Id page © digits &8 £3; fad fugs pages €t faredt 131 fea fosemi 13
Hd, IJ page €3 &93 »3 »idt 983 zero &' I L TS| HIT3 AT zero I€SS &3 blocks e84l

4. Standard method g3 =9 233< =% 3dtar

1. Underline the required count: union, only, neither, visits, pages or digits. Name the counting unit.
Union, only, neither, visits, pages " digits féd &t Ufegnr 3, forars 6|

2. For two groups, find the overlap and subtract it once for the union. For exactly one, remove it from both groups.
2 groups &g union B¢t overlap € @3 weg1 Exactly one &t @0 groups €9 overlap 32|

3. For three groups, fill centre, pair-only, single-only and outside in that order. Check whether pair figures include
the triple.
f3& groups f€9 centre, pair-only, single-only, fad g/aa® fdmr 331 Pair f€9 triple s 3 7 &di, 291

4. For visits, count the same person-place pairs from both sides. For pages, split at 9, 99, 999 and further digit
boundaries.

Visits & visitor M3 place €8 ufimi 3 fard| Pages § 9, 99, 999 E&v def €3 €31

5. Check nonnegative integer region counts, total people, and inclusive endpoints. Substitute the final result into the
original total.
Regions nonnegative whole humbers d<, 35 ge fige ni3 € fHd fare I| Aemg »AS total fEg U 3 A
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5. One-minute shortcut &4 fifc @ aacde

SHORTCUT - H'IZIT

Read the target before drawing. Two-group union: add then subtract overlap once; exactly one: subtract it
twice. Three-group exactly two: add inclusive pair counts and subtract three times the centre. For visit totals,
cancel in Nr/q before multiplying. For page numbers, remember the completed totals 9 digits through page 9 and
189 through page 99. These save work because they correct repeated counts or group identical digit lengths.
They fail if the pair counts mean “only”, visits are unequal, or numbering uses different boundaries.

Drawing 3 ufast Ufemr fdmr 31 2 groups € union: #3 d overlap i 279 d€; exactly one: € 91 f3& groups € exactly
two: inclusive pairs 73 a centre € 35 g d€ 1 Visits €9 Nr/q ufast cancel a31 Page 9 3& 9 m3 page 99 34 189 digits e
391 f&g repeated counts Adt gae A f&a digit-length f&dat aa€ g&|1 Pair “only” J, visits §87€d &' d< A numbering 84 de 3
feast & fifar & 561

6. Solved examples 33 it 8eragst

Ex 169Easy — Of 60 students, 35 attend Maths, 28 attend English and 12 attend both. How many attend at least
one of these classes?

HaT — 60 gfgnt f&d Maths 35, English 28 3 €2 12 &8% ga| Wie-ue €3 class fds &6t 757

A) 63 B) 47 C) 23 D) 51

Quick method (%20-40 sec)

Add 35+28=63. The 12 common students were counted twice.
Remove the extra 12: 63-12=51.

Full method

1. Only Maths=35-12=23.

2. Only English=28-12=16.

3. At least one=only Maths+both+only English=23+12+16=51.
4. Check: neither=60-51=9; 23+12+16+9=60.

3w 3dlar (Ba13aT1 20-40 Afde)

35+28=63 f€g A3 12 € T/ " J12|

9 12 d<: 63-12=511

yar 3dtar

1. fAgg Maths=35-12=23|

2. figg English=28-12=161

3. ufe-ue f€g=23+12+16=511

4. 999 60-51=9; A3 23+12+16+9=601
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Easy — Among 80 candidates, 46 play cricket, 35 play football and 17 play both. How many play neither
game?

Ry — 80 BviweTat f&d cricket 46, football 35 3 €€ 17 ¥3< J&| 3et € game &7 843 €8 fd& 78?2

19 16 12 18

Answer:B — 16

Quick method (220-40 sec)
At least one=46+35-17=64.
Neither=80-64=16.

Full method

1. Only cricket=46-17=29.
2. Only football=35-17=18.
3. Playing at least one=29+17+18=64.

4. Neither=80-64=16.
37 3dtar (Bar3a1 20-40 Afd<)

we-ufe f¥a=46+35-17=641
3t €t 51=80-64=161
yar 3dtar
1. fHag cricket=46-17=29]
2. figg football=35-17=18I
3. 93 @8=29+17+18=641
4. et & &d1=80-64=161

Medium — Of 120 candidates, 60 study Maths, 48 study Reasoning and 20 study both. How many study
exactly one of the two subjects?

eafimer — 120 SHieerat f£d Maths 60, Reasoning 48 »3 €2 20 Uge gs| &' 29 fiag a subject & uge aa?

68 88 108 40

Answer: A — 68

Quick method (220-40 sec)

Exactly one removes the overlap from both lists.
60+48-2x20=108-40=68.

Full method

1. Only Maths=60-20=40.

2. Only Reasoning=48-20=28.

3. Exactly one=40+28=68.

4. Check: union=68+20=88; neither=120-88=32.
3 3dlar (Bargar 20-40 Afde)

Exactly one &€t 24 lists feéd A3 dg|
60+48-2x20=108-40=68I
yar sdtar
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1. fHgg Maths=60-20=401

2. fige Reasoning=48-20=28|

3. fiag f€a=40+28=681

4. Union=68+20=88; &g 120-88=321

Medium — Each of 40 volunteers surveys 3 distinct villages. Every surveyed village is visited by exactly 8
of these volunteers. How many villages are surveyed?

T3 — 40 volunteers &5 a3 ffa 3 @43 3T v survey ader 31 79 i3 €3 fras’ fed =ta 8 volunteers #7R 7651 IS
fa& f4st = survey dfemm?

8 12 15 20

Answer:C —15

Quick method (220-40 sec)

Count volunteer-village visits: 40x3. Each village accounts for 8 visits.
Villages=(40+8)x3=5x3=15.

Full method

1. Each volunteer makes 3 visits to distinct villages. Total visits=40x3=120.
2. Let V be the number of villages. Each has 8 visitors, so total visits=8V.
3. 8V=120; divide both sides by 8: V=15.

4. Check: 15x8=120 visits, equal to 40x3.

3 3dtar (Bar=ar 20-40 Afde)

3% visits=40x3| Ig i3 € 8 visits I&|
f13=(40+8)x3=15|
yar 3dtar
1. I3 volunteer = 3 visits; 3% 40x3=1201
2. ff3 V I 31 I visits=8V|
3. 8V=120; V=120+8=15I
4. 7g: 15x8=120=40x%3|

Medium — How many digits are printed when all pages from 1to 135 are nhumbered, without leading
zeroes?

Tafimar — 1 3 135 39 Id page ©F &9d 8/ Sl fd digits Sareal? »idt 883 zero adt G2

270 288 297 405

Answer: C — 297

Quick method (%20-40 sec)

Through page 99, use 189 digits. Pages 100-135 number 36.
189+36x3=189+108=297.

Full method

1. Pages 1-9: 9 pagesx1 digit=9 digits.
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2. Pages 10-99: 99-10+1=90 pages; 90x2=180 digits.

3. Pages 100-135: 135-100+1=36 pages; 36x3=108 digits.
4. Total=9+180+108=297 digits.

3w 3dlar (Ba13ar1 20-40 Afde)

Page 99 3 189 digits| 100-135 € 36 pages I&|
189+36x3=189+108=297|
ya sdtar

1. 1-9 2 9 pages; 9x1=9 digits|

2.10-99 € 99-10+1=90 pages; 180 digits|
3.100-135 @ 135-100+1=36 pages; 108 digits|
4.d% 9+180+108=297 digits|

Ex 174Hard — In a batch of 100, Quant has 50 students, Reasoning 45 and English 40. Quant-Reasoning has 20,
Quant-English 18 and Reasoning-English 15; each pair count includes the 8 attending all three. How many
attend none of these subjects?

niyT — 100 © batch f£9 Quant 50, Reasoning 45 »3 English 40 Y32 I&1 Quant-Reasoning A3 20, Quant-English 18
3 Reasoning-English 15 &1 Ig pair €9 3& U3 =8 8 & 7Hs I 1 3t € subject & U3s 28 fd& 57?

A) 10 B) 18 C) 8 D) 20

Answer: A —10

Quick method (220-40 sec)

Group sum=135; pair sum=53. Union=135-53+8=90.

None=100-90=10.

Full method

1. All three=8. Pair-only regions: Quant-Reasoning=20-8=12; Quant-English=18-8=10; Reasoning-
English=15-8=7.

2. Only Quant=50-12-10-8=20.

3. Only Reasoning=45-12-7-8=18. Only English=40-10-7-8=15.

4. Union=20+18+15+12+10+7+8=90.

5. None=100-90=10.
37 3dtar (Bar3a1 20-40 Afd<)

Groups © 13 135 ™3 pairs € 531 Union=135-53+8=901

3¢t €t xd1=100-90=101

yar 3dtar

1. 3% 8; pair-only: 20-8=12, 18-8=10, 15-8=71

2. fAigeg Quant=50-12-10-8=201

3. fige Reasoning=45-12-7-8=18; fAdg English=40-10-7-8=151
4. Union=20+18+15+12+10+7+8=901

5. 3¢t & &dt=100-90=101
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Ex 175Hard — Among 100 students, Quant has 42, Reasoning 38 and English 34. The pair counts are 16 for
Quant-Reasoning, 14 for Quant-English and 12 for Reasoning-English, each including the 5 in all three. How
many study exactly two subjects?

nigr — 100 €fgni f€9 Quant 42, Reasoning 38 »3 English 34 951 Quant-Reasoning A3 16, Quant-English 14 »3
Reasoning-English 12 I&; I3 pair €9 f3& U3a @& 5 48 I6 | 319 € subjects &6 Uge 76?2

A) 42 B) 27 C) 32 D) 15

Answer: B — 27

Quick method (»*20-40 sec)

Pair sum=16+14+12=42. Each of the 5 triple students occurs three times.
Exactly two=42-3x5=27.

Full method

1. Quant-Reasoning only=16-5=11.

2. Quant-English only=14-5=9. Reasoning-English only=12-5=7.

3. Exactly two=11+9+7=27.

4. Check single-only regions: Quant=42-11-9-5=17; Reasoning=38-11-7-5=15; English=34-9-7-5=13.
5. Union=17+15+13+11+9+7+5=77; neither=100-77=23.

39 3dlar (Sa13a1 20-40 Afde)

Pairs T 173 421 3&" €8 5 g9 9 f35 counts €9 I&|

Sla 8=42-3x5=27|

yar sdtar

1. Quant-Reasoning only=16-5=111

2. Quant-English only=14-5=9; Reasoning-English only=12-5=71

3.3 @=11+9+7=271

4. fAgg Quant=42-11-9-5=17; Reasoning=38-11-7-5=15; English=34-9-7-5=131
5. Union=17+15+13+11+9+7+5=77; &'dd 100-77=231
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Total 100

()

Neither 23

Ex 175 region check: A=Quant, B=Reasoning, C=English. The numbers label counts; circle areas are schematic.
Ex 175 € A/9: A=Quant, B=Reasoning, C=English| & gfent & fare3t a5; circles 2 »arg H3aT © migu™3 &9 &di|

Ex 176 SSC CHSL pattern — Numbering every page of a book from 1uses 357 digits, without leading zeroes.

How many pages are humbered?
SSC CHSL pattern — fa3m@ € I3 page § 1 3 &89 2 &€l 357 digits Sdtl »idt 883 zero &dt I& | fds pages & &893 €3

are?

A) 145 B) 156 C) 165

Answer: D — 155

Quick method (220-40 sec)

Pages 1-99 use 189 digits; remaining=357-189=168.

These make 168+3=56 more pages. Final page=99+56=155.

Full method

1. One-digit pages use 9 digits. Two-digit pages use 90x2=180 digits.

2. Through page 99, total=9+180=189 digits.

3. Remaining=357-189=168 digits, fewer than the full three-digit block's 2700 digits.
4. Number of three-digit pages=168+3=56. Add the earlier 99 pages: 99+56=155.

5. Check: 9+180+(155-100+1)x3=9+180+168=357.
37 3dtar (Bar3a1 20-40 Afd<)

1-99 Bet 189 digits; &at 357-189=1681

f&g 168+3=56 Jg pages T&| Mrydt page=99+56=155|
yar sdtar

1. f€a-digit pages © 9 »3 B-digit pages € 90x2=180 digits|
2. Page 99 34 9+180=189 digits|

3. 41 357-189=168; feg ’;Iﬁ f3&-digit block & 2700 3 ufe I&|
4. f3&-digit pages=168+3=56; fUg8 99 & 155 pages|

5. 7d: 9+180+(155-100+1)x3=3571
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7. Common mistakes fefeniraeit bt niy arssStngt

COMMON MISTAKES - nfrH &3t

1. Adding full group sizes without correcting overlap: common people appear repeatedly.

2. Confusing union with exactly one: union includes the overlap; exactly one excludes it.

3. Subtracting only one triple from a three-pair total: exactly two requires removing three triple counts.
4. Treating inclusive pairs as pair-only: fill the centre first.

5. Counting visits as people: 40 people with 3 visits make 120 visits.

6. Omitting an endpoint: pages 100-135 number 36, not 35.

7. Returning digits when pages were asked: after dividing the remaining digits, add the earlier pages, not earlier
digits.

1. Overlap 314 i3 faat groups AF™: 713 g 13 fore A Ia|

2. Union %3 exactly one fi4s™@a: union €9 overlap J; exactly one f&g &di|

3. Pair total f&< triple fiag f&a &g dwem: exactly two 3¢t 35 €9 32|

4. Inclusive pair & pair-only H&e": centre Ufasi 331

5. Visits & g ¥&am: 40 gfenf’ 2 3-3 visits 3 120 visits|

6. f&a firg™ 3= 100-135 < 36 pages Ia, 35 &1

7. Pages €1 g digits €1 g4t digits €3 3 fUgs pages 73, Uss digits &1

8. Exam tip Exam fég av €t afs

EXAM TIP - ydifunr gsmo

These are related arithmetic and reasoning patterns; their placement and frequency vary across SSC, Railways
and state tests. Aim for 20-35 seconds for two groups or page blocks and 35-55 seconds for three groups. A
union cannot exceed U or a+b, and cannot be below the larger individual group. Exactly two cannot exceed the
inclusive pair sum. For visits, the exact result must be a whole number under these assumptions. For page digits,
check the boundary before dividing: the first 99 pages already consume 189 digits.

f&g HE93 arithmetic 3 reasoning patterns I&; SSC, Railways m3 state tests fég section m3 farest e g1 @
groups/pages &€t 20-35 m3 38 groups &€t 35-55 Afde & &9 381 Union, U A a+b 3 29 m3 €3 individual group 3 ufe adt 3
AaeT| Exactly two, inclusive pair sum 3 29 &d11 f€3 visit model f€g A== whole number d=dr| Pages f€9 €3< 3 ufgs
boundary =8: ufd® 99 pages € 189 digits &I

Mixed exam-level examples
fid-a8 Exam Uyug © AeS

These original questions combine chapter skills. Read the whole expression first, choose the simplifying step, and aim
to finish within one minute. The suggested quick-method timings are practice targets, not a guarantee for every
learner.

fag My gere HE® Mt @ 3d1a g A U a5 | ufost yar formg 28, Ay 396 28T deH g mi3 g fife € »ieg I8 a9 e g Ja1
&3 At nifgmm & e J; g fefonradt St Jar mdi adl|
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Hard — Simplify: [(9972-32)/1000]1x25 - 12.5% of 1600.
g — I8 J3: [(9972-32)/1000]x25 - 1600 €7 12.5% |

24650 24850 24450 24750

Answer: A — 24650

Quick method (»*20-40 sec)
Difference of squares: (997-3)(997+3)=994x1000; cancel 1000.
994x25=994x%x100+4=24850. Subtract 1600+8=200: answer 24650.

Full method

1.9972-32=(997-3)(997+3)=994x1000=994000.
2. Divide by 1000: 994000/1000=994.

3. Multiply by 25: 994x(100/4)=99400/4=24850.
4.12.5%=12.5/100=1/8; (1/8)x1600=200.
5.24850-200=24650.

3w 3dtar (Sargar 20-40 Afde)

Squares T g3d=(997-3)(997+3)=994x1000; 1000 &1
994x25=248501 1600 " 1/8=200 wia™ & 24650
yar 3dtar

1. 9972-32=(997-3)(997+3)=994x1000=994000|

2. 1000 &S €3 & 9941

3. 994x25=99400+4=24850|

4.12.5%=1/8; 1600+8=2001

5. 24850-200=246501

Hard — Simplify: [0.375+(3/4) + 1/(2+1/(1+1/2))]x44.
iy — J% a3 [0.375+(3/4) + 1/(2+1/(1+1/2))]x441

33 35 38.5 44

Answer: C — 38.5

Quick method (220-40 sec)

0.375=3/8; dividing by 3/4 gives 1/2.

Work from inside the continued fraction: 1+1/2=3/2 - reciprocal 2/3 - 2+2/3=8/3 - reciprocal 3/8.
Total=(1/2+3/8)x44=(7/8)x44=38.5.

Full method

1. 0.375=375/1000=3/8. Thus (3/8)+(3/4)=(3/8)x(4/3)=1/2.
2. Innermost sum=1+1/2=3/2; its reciprocal=2/3.

3. Next denominator=2+2/3=6/3+2/3=8/3; its reciprocal=3/8.
4. Bracket=1/2+3/8=4/8+3/8=7/8.
5.(7/8)x44=308/8=77/2=38.5.

3w 3dlar (Ba13a1 20-40 Afde)
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0.375=3/8; 3/4 5% €33 1/2I
nied 98: 3/2 T €5c 2/3; 2+2/3=8/3 T €5< 3/8I
(1/2+3/8)x44=(7/8)x44=38.5|
yar sdtar
1.0.375=375/1000=3/8; (3/8)x(4/3)=1/21
2.mgg 1+1/2=3/2; €5< 2/31
3. Mar® denominator=2+2/3=8/3; 8&< 3/8I
4. Bracket=4/8+3/8=7/81
5.(7/8)x44=308/8=38.51

Ex 179Hard — Find the real value of x: v (x+81)+(23x32)/12=17.
niyT — x & real W8 83: v(x+81)+(23x32)/12=171

A) 121 B) 40 C) 202 D) 36

Answer: B — 40

Quick method (220-40 sec)

Powers give (8x9)/12=6. Hence v(x+81)=11.

Square: x+81=121, so x=40.

Full method

1.23=2x2x2=8 and 32=3x3=9.

2. (8x9)/12=72/12=6. Subtract 6 from both sides: v(x+81)=11.

3. The square root is nonnegative and 11 is nonnegative; squaring gives x+81=121.
4. Subtract 81: x=40.

5. Check: v(40+81)+6=v121+6=11+6=17.
31 3dlar (Ba13a1 20-40 Afd<)

(8x9)+12=6; fom Bt v(x+81)=111
Square &3d x+81=121; x=401

yar sdtar

1.23=8 n3 32=9]

2.72+12=6; €8 UTHE 6 g€ d root=111

3. 11 nonnegative J; square &3d x+81=1211
4. x=121-81=401

5.79; V121+6=11+6=171

Ex 180Banking approximation pattern — Find the nearest integer to (39.8% of 749.6 + v1680.8)+4.98.
Banking approximation pattern — (749.6 € 39.8% + v1680.8)+4.98 © A3 3 &3 integer T ¥& 33|

A) 62 B) 65 C) 72 D) 68

Answer:D — 68

Quick method (220-40 sec)
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Use 40% of 750=300, v1681=41 and 4.98=5.
(300+41)+5=68.2, pointing to 68; the options are well separated.
Full method

1. Exact percentage part=(39.8/100)x749.6=0.398x749.6=298.3408.

2.40.992=1680.1801 and 412=1681, s0 40.99<v1680.8<41.
3. Thus the numerator lies between 339.3308 and 339.3408.
4.4.98%x67.5=336.15 and 4.98x68.5=341.13. The exact numerator lies between these two products.

5. Division by positive 4.98 puts the value between 67.5 and 68.5; its nearest integer is 68.
3 3dlar (Barzar 20-40 "fde)

40% of 750=300, root &J13aT1 41 M3 divisor SJ1Fd1 5 S|
341+5=68.2; €d-gd options feg 68 |
yar 3dtar
1. Exact percentage=0.398x749.6=298.34081
2. 40.99%=1680.1801 3 41%=1681; f&r et root 40.99 »13 41 © fegarg|
3. Numerator 339.3308 m3 339.3408 € fegag|
4. 4.98x67.5=336.15; 4.98x68.5=341.131 Numerator fega’ fegdara J1
5. for ¢t quotient 67.5 73 68.5 fegdrg; &3 integer 68|

Ex 181Hard — Simplify: [1/(2x3)+1/(3x4)+1/(4%5)+1/(5%6)+1/(6x7)+1/(7x8) +1/(8%x9)]1x90 + v72/v2.
T — I8 J3: [1/(2x3)+1/(3%4)+1/(4x5)+1/(5%6)+1/(6x7)+1/(7%8)+1/(8x9)]x90 + v72/v2I

A) 41 B) 35 C) 39 D) 47

Answer: A — 41

Quick method (220-40 sec)

Use 1/[n(n+1)]1=1/n-1/(n+1). The bracket collapses to 1/2-1/9=7/18.
(7/18)x90=35; v72/v2=v36=6. Total=41.

Full method

1. The seven terms become (1/2-1/3)+(1/3-1/4)+(1/4-1/5)+(1/5-1/6)+(1/6-1/7)+(1/7-1/8) +(1/8-1/9).

2. Every internal negative fraction cancels an equal positive fraction. The remaining sum=1/2-1/9=(9-2)/18=7/18.
3. Multiply: (7/18)x90=7x5=35.

4. Both radicands are positive: v72/v2=v(72/2)=v36=6.

5.35+6=41.
37 3dtar (Barsa1 20-40 Afd<)

gd term & 1/n-1/(n+1) 9='6; bracket=1/2-1/9=7/18I

90 && gIe'=35; V72/V2=6; IS 411

yar 3dtar

1. Terms @& (1/2-1/3)+(1/3-1/4)+(1/4-1/5)+(1/5-1/6)+(1/6=1/7)+(1/7-1/8)+(1/8-1/9)
2. fegarasinit gamg9 fractions sidt; gvalt 1/2-1/9=7/181

3.(7/18)x90=351

4.V72/V2=v36=6I
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5. 35+6=411

Chapter 4 - Simplification

Hard — A worker spends 3/8 of monthly income on rent and then 2/5 of the remaining income on food.

The balance is ¥4500. Find the monthly income in rupees.

T — T Hdls T mHEs T 3/8 faame €3 ni3 fag gat miies T 2/5 ¥ €3 6T J1 »ifld ¥4500 §9< I&| HAtS T iEs

Fufent feg 831

9000 10000 15000

Answer: D — 12000

Quick method (%20-40 sec)

After rent, 5/8 remains. After food, 3/5 of that remains.

Final fraction=(5/8)x(3/5)=3/8. Income=4500%x8+3=12000 rupees.
Full method

1. Let monthly income be 2. Rent=31/8, so balance after rent=1-31/8=5I/8.
2. Food is 2/5 of this balance: (2/5)x(51/8)=1/4.

3. Final balance=(51/8)-(1/4)=51/8-21/8=3I/8.

4. 31/8=4500; 1=4500%8/3=12000.

5. Check: rent ¥4500; remainder ¥7500; food (2/5)x7500=¥3000; balance ¥4500.

39 3dlar (Barzar 20-40 Afd<e)

fagre »ard 5/8; ¥e Hard €rer 3/5 g9< 3|

d% gfgn fiA 3/8; mMmMEa=4500x8+3=%12000
yar sdtar

1. Mes 2I; fagrfem 31/8; gt 51/81
2.497=(2/5)x(51/8)=I/41

3. "3 f&9 51/8-1/4=31/81

4. 31/8=4500; 1=120001

5. Afg: fagen 4500, gt €7500; ¥ $3000; #i3 T45001

SSC CGL pattern — If a+b=15 and ab=44, find (a3+b3)/(a+b)+(a-b)2.
SSC CGL pattern — 7 a+b=15 »3 ab=44 J= 37 (a3+b3)/(a+b)+(a-b)2 B3|
93 49 142
Quick method (220-40 sec)
Use (a3+b3)/(a+b)=(a+b)2-3ab=225-132=93.
Also (a-b)?=(a+b)2-4ab=225-176=49. Total=142.
Full method

1. a3+b3=(a+b)(a-ab+b?). Since a+b=15#0, division gives aZ-ab+b?.
2. a2+b2=(a+b)2-2ab=225-88=137. Thus a2-ab+b2=137-44=93.
3. (a-b)?=a%+b2-2ab=137-88=49.
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4. Required total=93+49=142.
5. Check with a=11, b=4: sum 15 and product 44; (1331+64)/15+49=93+49=142.
31 3dlar (Ba13a1 20-40 Afd<)

yfges fimr=(a+b)2-3ab=225-132=93
g=(a+b)?~4ab=225-176=49; 3% 142
yar sdtar

1. Cubes & A3=(a+b)(a%-ab+b?); 15 &S €3 A a2-ab+b?|
2. a2+b?=225-88=137; ufas fdmr 137-44=93

3. (a-b)?=137-88=49|

4.13 93+49=142|

5.7 a=11, b=4 &%: (1331+64)/15+49=142|

Ex 184PSSSB Clerk pattern — Among 100 candidates, 64 join Quant, 52 join English and 28 join both. Each
candidate joining exactly one subject pays %125 for a booklet. What is the total booklet collection in rupees?

PSSSB Clerk pattern — 100 8+leea’ &9 Quant 64, English 52 n3 €€ 28 8< g1 fhiag f€a subject @& gg Bieeg
booklet &€t 7125 féer I1 IS booklet ga gufemit feg faat I?

A) 11000 B) 7500 C) 14500 D) 3500

Answer: B — 7500

Quick method (»*20-40 sec)

Exactly one=64+52-56=60 candidates.
125=1000/8; collection=60x1000+8=7500 rupees.
Full method

1. Only Quant=64-28=36; only English=52-28=24.
2. Exactly one=36+24=60. The 28 in both pay nothing under this stated collection rule.
3. Total=60x%125=60x%(100+25)=6000+1500=37500.

4. Check the population: union=36+24+28=88; neither=100-88=12. All regions total 100.
31 3dlar (Barza1 20-40 Afd<)

firag Rfa=64+52-2x28=60|
¥125=%1000/8; IaH=60x1000+8=%7500|
yar sdtar
1. fAgg Quant=36 m3 fdg English=241
2. Booklet @& 36+24=60; &3 fatni f€9 both =fenit & ga &df A3at
3. 60x125=6000+1500=%7500|
4. Union=36+24+28=88; g7dd 12; A3 fH® & 1001
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Practice Set: 50 MCQs
nifsm He: 50 Fes

Questions 1-15 are easy, 16—35 medium and 36-50 hard. Try the easy questions in 20—-30 seconds and the others
within one minute each. Use exact arithmetic unless “nearest integer” is stated. In recurring decimals, parentheses
immediately after decimal digits mark the repeating block. Pattern labels describe original practice, not reproduced
previous-year questions.

AES 1-15 Ay, 16-35 T3S 3 36-50 »id g1 °AY 20-30 Afde mi3 gt Ig f€d f¥a fife © nieg ags v &9 31 “Nearest integer” &7
fsftm 32 3 exact faA™g d31 Recurring decimal f€9 Tavse © »idl 3 393 T brackets @8 i repeat I&| Pattern @8 AZ'S nriS
g2 nifgn g6, »AS fued Yud 3 588 &l

1.  Easy — Simplify: 72+8x3-5.
T — J& &3: 72+8%3-5

A) 22 B) 4 C) 8 D) 27

2. Easy — Simplify: -18-(-7)+|-5|.
HyT — I8 a3: -18-(-7)+|-5] I

A) -30 B) -16 C) -6 D) 6

3. Easy — Simplify: 5/12+7/18.
YT — I8 J9: 5/12+7/18

A) 0.4 B) 29/36 C) 19/36 D) 31/36

4. Easy — Simplify: (2+1/3)+(7/6).
o — I8 aa: (2+1/3)+(7/6)1

A) 0.5 B) 7/3 C) 49/18 D) 2

5. Easy— Simplify: 0.84+0.07+1.25.
YT — J% d3: 0.84+0.07+1.251

A) 2.09 B) 13.25 C) 12.25 D) 14.5

6. Easy— Write 0.(36) as a fraction in lowest terms.
Har — 0.(36) & A3 3 &<t fraction &g fsdl

A) 4/mM B) 0.36 C) 04 D) 3/

7. Easy —Find 37.5% of 240.
HuT — 240 €7 37.5% 83|

A) 75 B) 80 C) 95 D) 90
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10.

1.

12.

13.

14.

15.

16.

17.

Easy — Find 48x25.
HaT — 48x25 B3|

A) 960 B) 1150 C) 1200

Easy — Find 67x99.
T — 67x99 B3|

A) 6633 B) 6700 C) 6533

Easy — Find 852.
Hur — 852 &3

A) 6425 B) 7025 C) 7525

Easy — Simplify: (25x23)/24.
Har — 38 &3 (2°x23)/2%4

A) 8 B) 32 C) 16

Easy — Simplify: v196+¥125.
T — J% &3: v196+V1251

A) 17 B) 19 c) 21

Easy — Simplify: v75-v12.
AT — I8 d3: v75-V121

A) V63 B) 7V3 C) 3v3

Easy — Simplify: 1032-972.
Hur — % &d: 1032-972

A) 1200 B) 36 C) 600

Easy — Simplify: (93+33)/(9+3).

Har — J% a3: (93+33)/(9+3)1

A) 81 B) 108 C) 54
Medium — Simplify: [1/(3x4)+1/(4x5)+1/(5%6)+1/(6%7)]x84.
TIfmesT — IS a9: [1/(3%4)+1/(4x5)+1/(5%6)+1/(6x7)]x841

A) 12 B) 16 c) 20
Medium — Find x: (x-18)/6+7=15.

IS — X B3: (x-18)/6+7=151

A) 30 B) 48 C) 60
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D)

D)

D)

D)

D)

D)

D)

D)

D)

D)

1250

6699

7225

64

24

2V7

2000

63

24
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18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

Medium — Find the real value of x: v(3x+4)=8.
TS — X T real ¥S 83: v(3x+4)=81

A) 12 B) 18 C) 20 D) 24

Medium — Find the nearest integer to 24.9% of 640.8+v624.7.
TafimeT — 640.8 T 24.9%+v624.7 © A3 3 &3 integer T 1S 831

A) 185 B) 180 C) 190 D) 195

Medium — Find the units digit of 473+382.
wafimieT — 473+382 & units digit 31

A) 1 B) 7 C) 3 D) 9

Medium — Define axb=2a-b?. Find 6 % (3% 2).
TahmiaT — ak b=2a-b? fif31 31 6%k (3% 2) &3

A) 8 B) 4 C) 12 D) 16

Medium — A student spends 2/7 of some money and has ¥350 left. Find the original amount in rupees.
Tafnar — fefenrget gar & 2/7 ¥ag & 350 598" J1 Hg €t g gufent &g &3

A) 450 B) 500 C) 490 D) 525

Medium — Five notebooks and one pen cost ¥180. Each notebook costs ¥28. Find the pen price in rupees.
TIHM&T — U notebooks ™3 8 pen & 180 I&1 I3 notebook 28 T 31 Pen &t ay3 gufemit feg 831

A) 28 B) 32 C) 36 D) 40

Medium — Express 2 h 45 min+95 min in minutes.
TIHMET — 2 h 45 min+95 min & minutes &9 &3]

A) 240 B) 260 C) 250 D) 280

Medium — Of 70 people, 38 read paper A, 31read paper B and 14 read both. How many read at least one?
edfimiier — 70 Hfen feg paper A 38, B 31 ni3 €€ 14 Uge I | Wie-ule i fds uge 657?

A) 55 B) 69 Cc) M D) 15
Medium — Simplify: 1/(1+1/(2+1/3)).

T — I ad: 1/(1+1/(2+1/3))1

A) 0.3 B) 10/7 C) 0.7 D) 0.625
Medium — Simplify: 0.625x%1.6+0.25.

TS — I &3: 0.625%1.6+0.25]

A) 1 B) 2.5 C) 8 D) 4
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28. Medium — Find (16+2/3)% of 360+12.5% of 320.
TafimiesT — 360 = (16+2/3)% ™3 320 € 12.5% 13|

A) 100 B) 80

29. Medium — Find 104x96.
TIHTE — 104x96 B3|

A) 10016 B) 9984

30. Medium — Simplify: 34-v625x78.
TafmieT — 3% 93 34-v625x7 8|
A) 56 B) 12

31. Medium — Simplify: 1/(v5-2)-1/(v5+2).
Tt — IS a9: 1/(v5-2)-1/(v5+2)1

A) 2 B) 2v5

32. Medium — If a+b=11 and ab=24, find a%+b2.
TIHMST — a+b=11 »3 ab=24 = 3t a+b2 B3|

A) 97 B) 73

33. Medium — If a—b=4 and ab=21, find a3-b3.
TafimaT — a-b=4 m3 ab=21 < 3t a3-b3 &3|
A) 316 B) 64

34. Medium — Simplify: ||-13|-20|+|6-14].
Tafimrer — I ad: | |-13]-20]+|6-14] |

A) -15 B) 1

35. Medium — How many digits humber all pages from 1to 112 without leading zeroes?
Tafimier — 13 112 39 79 page © &8d 8~ &e1 fds digits Ia? miat €33 zero &1

A) 225 B) 336

36. Hard — Simplify: [(5/6-1/4)+(7/8)]+[1+1/(2+1/2)].
T — I8 a3: [(5/6-1/4)+(7/8)]+[1+1/(2+1/2)]1

A) 10/21 B) 14/15

37. Hard — Simplify: [0.1(6)+0.0(3)]x75.
iy — I8 a3: [0.1(6)+0.0(3)]x751

A) 12 B) 15
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C) 90

C) 9964

C) 121

C) 148

C) 15

C) 212

C) 0.7

C) 12.5

D)

D)

D)

D)

D)

D)

D)

D)

D)

D)

120

10000

31

49

232

iy

228

2/3

18
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38. Hard — For positive x, x+1/x=5. Find x2+1/x2+x3+1/x3.
niyT — Positive X Bt x+1/x=5 J1 x2+1/x2+x3+1/x3 831

A) 135 B) 125 C) 138 D) 133

39. Hard — Simplify: (1003x997-9992)/2.
iyt — J% 93: (1003x997-9992)/21

A) 999 B) 1990 C) 995 D) 1005

40. Hard — Find the real value of x: v(x+v(x+5))=5.

T — x T real ¥& 83: v(x+v(x+5))=51

A) 25 B) 20 C) 31 D) 15

41. Hard — Find the nearest integer to (49.8% of 801.2)+(v¥99.7+0.02).
T — (801.2 ©749.8%)+(v99.7+0.02) © 73 3 &3 integer T ¥ &3|

A) 40 B) 36 C) 44 D) 50

42. Hard — Define a0b=(a+b)/(a-b), for azb. Find (9{3){(501).
iy — azb et aOb=(a+b)/(a-b) 31 (9C3)O(501) B3|

A) 2 B) 3 C) 7 D) 5

43. Hard — A person spends 1/4 of income, then 1/3 of the remainder. The final balance is F6000. Find the original
income in rupees.

iy — geT MHES T 1/4, fed 89 € 1/3 ¥dger 31 mi3 6000 g9 IS | Hd € MHeEs gufen &g 831

A) 9000 B) 10000 C) 18000 D) 12000

44. Hard — Three pens and two notebooks cost ¥130. A pen costs %10 less than a notebook. Find the price of two
pens and three notebooks in rupees.

niyT — 35 pens M3 @ notebooks © 130 &1 Pen, notebook 3 10 AH3 31 & pens ™3 f35 notebooks T a3 gufemit €9 831

A) 130 B) 140 C) 150 D) 160

45. Hard — Express 4 kg 250 g-3/5 of 2 kg 500 g in grams.
nigT — 4 kg 250 g f€9 2 kg 500 g € 3/5 weT & grams fég €71

A) 1750 B) 2250 C) 3250 D) 2750

46. Hard —In a group of 120, A has 64 members, B 58 and C 50. Inclusive pair counts are AB=30, AC=26, BC=24;
all three=12. How many belong to exactly one group?

nigT — 120 2 group €9 A 2 64, B € 58 M3 C © 50 I&| Triple M3 pair counts AB=30, AC=26, BC=24 n3 3572 12 g&5| fHag
f&a group feg fds g&?

A) 48 B) 60 C) 80 D) 92
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47.

Hard — Each of 48 workers visits 3 distinct sites. Each site is visited by exactly 9 workers. How many sites are

visited?

48.

49.

50.

niyr — 48 workers €9 gg f8d 3 24 sites AeT J1 I3 site €3 a8 9 workers Ae 51 IS5 fdaM sites I&?

A) 12 B) 18 C) 16 D) 24

Hard — Numbering every page from 1 without leading zeroes uses 492 digits. How many pages are numbered?
niar — 1 3 I9 page € 899, Mdl €33 zero T, 8T BEt 492 digits &t | fd& pages 75?2

A) 199 B) 200 C) 201 D) 164

Hard — Simplify: (v18+v8)2-(v18-v8)2.
iy — I8 J3: (V18+v8)%—(vV18-v8)2|

A) 48 B) 26 C) 52 D) 96

Hard — Simplify: (1-1/3)(1-1/4)(1-1/5) (1-1/6)(1-1/7) (1-1/8) x (1+1/2+1/4) .
it — ds ad: (1-1/3)(1-1/4)(1-1/5)(1-1/6)(1-1/7)(1-1/8)x(1+1/2+1/4) "

A) 0.25 B) 0.4375 C) 4/7 D) 1/7
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Answer Key

€39 gt
1A 2C 3B 4D 5B 6A 7D 8cC 9A 10D
nc 12B 13C 14 A 15D 16B 17D 18C 19A 20B
21A 22C 23D 24B 25 A 26C 27D 28 A 298B 30D
31C 32B 33A 34C 35D 36 A 378 38D 39C 40B
41 A 42cC 43D 448 45D 46 A 47cC 48B 49 A 50D

Shortcut explanations macde a5 22 I8

1.A + and x go left to right: 9x3-5=22.
+ 3 x ¥8 3 Wi 9x3-5=221

2.C Subtracting -7 adds 7; modulus gives 5: -18+7+5=-6.
-7 w8 +7 F; modulus 5: —18+7+5=-6

3.B LCM 36 gives (15+14)/36=29/36.
LCM 36 &8 (15+14)/36=29/361

4.D Convert to 7/3 and multiply by 6/7; cancellation leaves 2.
7/3 §56; 6/7 5% I I 21

5.B Scale both decimals by 100: 84+7+1.25=13.25.
€ decimals § 100 &5 gIeT: 84+7+1.25=13.25|

6.A A two-digit repeating block gives 36/99=4/11.
< repeat digits €1 36/99=4/111

7.D 37.5%=3/8; 240+8%3=90.
37.5%=3/8; 240+8x3=901

8.C Multiply by 100 and divide by 4: 4800+4=1200.
100 38 I, 4 &8 €3: 4800+4=1200

9.A Use 99=100-1: 6700-67=6633.
99=100-1: 6700-67=66331

10.D  Foranumber ending in 5, 8x9=72; append 25 to get 7225.
3 53: 8x9=72; f{ig 25 &7 & 72251

1.C Same base: add exponents in multiplication and subtract in division, giving 24=16.
f8a base: w3t 5+3-4=4; 24=16

12.B Recognise 196=142 and 125=53; add 14+5=19.
196=142 m3 125=53; 14+5=19]
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13.C Extract square factors: 5v3-2v3=3v3.
Square factors 3%: 5v3-2v3=3v3|

14. A Difference of squares: 6x200=1200.
Squares € gdd: 6x200=12001

15.D  Cancel a+b using the cube identity: 81-27+9=63.
Cubes &t identity &% a+b d2: 81-27+9=631

16.B  Telescoping leaves (1/3-1/7)x84=(4/21)x84=16.
terms ac & (1/3-1/7)x84=161

17.D Reverse operations: subtract 7, multiply by 6, add 18 ->66.
B%c 8. 7 W8, 6 5% JI, 18 A3 ~661

18.C  Square first: 3x+4=64, so x=60/3=20.
yfast square: 3x+4=64; x=60/3=201

19. A Estimate 25% of 640+25=185; exact value is about 184.553, which also rounds to 185.

memr 640 T 25%+25=185; exact Sdr3dT1 184.553 &t 185 round Jer 3|

20.B  Last digits: 73 ends in 3 and 82 in 4; 3+4 ends in 7.
72T ni33m3 82 T4, Az T NS 7|

21. A Inside first: 3% 2=6-4=2; then 6%2=12-4=8.
Yfagsst nied: 3k 2=2; fag 6 % 2=12-4=8|

22.C  The remaining 5/7 is ¥350; one part is ¥70 and seven parts ¥490.
gfgnr 5/7=%350; f¥a fdmr 70, H3 T490|

23.D  Remove notebook cost: 180-5x28=40 rupees.
Notebooks & y3gr d=: 180-140=%40|

24.B  Convert hours to minutes: 120+45+95=260 min.
Hours & minutes &3: 120+45+95=260 min|

25. A Union=38+31-14=55; subtract the duplicated overlap once.
Union=38+31-14=55; overlap f&a &g a<|

26.C Inside out: 7/3 -> reciprocal 3/7 10/7 -> reciprocal 7/10.
ned: 7/3 T €8¢ 3/7; 93 10/7 T €8< 7/101

27.D  0.625=5/8 and 1.6=8/5, so their product is 1; divide by 1/4 to get 4.
5/8M38/5T I 1; 1/4 5B €3 41

28.A 16 2/3%=1/6 and 12.5%=1/8; 60+40=100.
16 2/3%=1/6 M3 12.5%=1/8; 60+40=100|

29.B  Symmetric about 100: (100+4)(100-4)=10000-16=9984.
100 2 €2 U™ 4: 10000-16=99841

30.D Powers/roots first, multiplication next: 81-25x2=31.
yfast powers/roots, fad grem: 81-25%2=311
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31.C  Conjugate denominator product=5-4=1; numerator difference=4.
Conjugate denominators & & 1 M3 numerator € gaa 41

32.B  Use sum squared minus twice the product: 121-48=73.
13 € square WG product € gare”: 121-48=73|

33.A  Use d®+3abd with d=a-b: 64+3x21x4=316.
d=a-b & & d3+3abd=64+252=3161

34.C  Work inside out: [13-20]+|-8|=7+8=15.
nied 98: |13-20|+|-8|=7+8=15I

35.D  Through 99 use 189 digits; 13 more pages use 39; total 228.
99 39 189; Md1® 13 pages € 39; &5 228 digits|

36.A  First bracket=2/3, second=7/5; (2/3)x(5/7)=10/21.
yfgs' bracket 2/3, €A 7/5; €8=10/211

37.B  Convert repeats: 1/6+1/30=1/5; multiply by 75 to get 15.
Repeat fractions: 1/6+1/30=1/5; 75 && qic'=15|

38.D Square sum=25-2=23; cube sum=125-15=110; total=133.
Square sum=23; cube sum=110; & 1331

39.C  Use 10002-9 and (1000-1)2; difference=1990, then halve to 995.
yfamr 10002-9, g 10002-2000+1; 23 1990 =¥ nfar 995

40.B  Squaring gives v (x+5)=25-x=0. Squaring again gives (x-20)(x-31)=0; x=31 fails x=25, leaving 20.

Square d3d V(x+5)=25-x=0; HZ square & roots 20,311 x<25 &da 31 I€, Aeg 20|

41. A Use 50% of 800+10=40; exact valuex~39.88 confirms 40.
800 T 50%+10~40; exact Sar3a1 39.88 &t 40 round Je' 3|

42.C Inner results are 2 and 3/2; outer value=(7/2)/(1/2)=7.
nieds Aeg 2 M3 3/2; 993 (7/2)/(1/2)=71

43.D Retained fraction=(3/4)x(2/3)=1/2; double ¥6000 to ¥12000.
gfan fda=(3/4)x(2/3)=1/2; ¥6000 T Tar=T 120001

44.B  Replace one pen in the 130 bundle with one notebook: add the %10 difference to get ¥140.

7130 €3 bundle f£g ffa pen & & notebook 33; 10 =@ & ¥1401

45.D  Convert first: 4250-(3/5)x2500=4250-1500=2750 g.
yfast grams: 4250-1500=2750 gl

46. A  Exactly one=S-2P+3t=172-160+36=48.
Exactly one=S-2P+3t=172-160+36=481

47.C  Count visits both ways: 48x3=9V, giving V=16.
Visits B¢ UHE: 48x3=9V; V=16

48.B  Remove 189 digits for pages 1-99; 303/3=101 more pages, so 99+101=200.
yfas 99 2 189 digits d€; 303/3=101 d9 pages; 3% 2001

houseofaspirants.in « Free notes, MCQs & PYQs

Page 215 [ 217



HOUSE OF ASPIRANTS « Quantitative Aptitude Chapter 4 - Simplification

49. A Use (a+b)?-(a-b)?=4ab: 4v144=48.
Identity 4ab 8: 4v(18x8)=4x12=48|

50.D Product telescopes to 2/8=1/4; the negative power gives reciprocal 4/7; answer 1/7.
Product d< & 1/4; negative power &5 7/4 T 85 4/7; A== 1/71
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QUICK REVISION - 32y ggarst
Rule [ formula - fse [ 2rays

V - brackets - powers/roots - +, x left to right > +, - left to right;
of=x. |x|20; -(a-b)=-a+b. a/bxc/d=(ad+bc)/(bd);
(a/b)+(c/d)=ad/(bc). m+r/s=(ms+r)/s.

Chapter 4 - Simplification

Use - 233

&3 Tan 8 aH ¥9 3 HA; grouping H&1 Modulus
nonnegative; 99 - &S signs €3¢ 13 B¢t
LCM:; gre" fég factors a1 fiide divisor €5¢;

continued fraction nied|

Recurring=(N-M)/(r nines, then s zeroes). N=digits through first
repeat; M=digits before repeat. p% of Q=pQ/100; 1/2=50%, 1/3=33
1/3%, 1/4=25%, 1/5=20%, 1/6=16 2/3%, 1/8=12.5%, 3/8=37.5%.

r repeat M3 s Ufags' € decimal digits I&|
Decimal €3 f€9 €< f&3 factor o= g8 “fan @
%?" U3 feg fractions ni3 percentages »mun
&g ges|

x5=x10+2; x9=x10-number; x11=x10+number; x25=%x100+4;
x99=x100-number. (B+a)(B+b)=B2+B(a+b)+ab; (B+a)(B-a)=B2-a2;
(10n+5)2=100n(n+1)+25.

e 28 3dtfomit &% JIT; €3 Bt §%¢ S| Base 3
sighed g3d &1 %3 5 B¢t n(n+1) fig 251

P U, i =0, (T, [0 20l o~ el (2@ 2= ).
vavb=v(ab); va/vb=v(a/b) (a=0,b>0); (Vva+vb)(va-vb)=a-b.

f&a base &€t W3t 73/WeG; power T power
f&g =71 Square factors ¥7d3; f¥a surds #3;
denominator &€t conjugatel

(azb)2=ax2ab+b?; a2-b2=(a-b)(a+b). s=a+b, p=ab: a2+b?=s2-2p;
(a-b)2=s2-4p. a3+b3=(ab)(a?Fab+b?); (axb)3=a3+3a2b+3ab2=b3.
t=x+1/x: x2+x'2=t2—2; x3+x3=t3-3t.

2ab &' 831 13 s M3 product p 3 o ¥z d2|
Signs 31& 391 Reciprocal & formulas et
xz0I

1/[n(n+1)]=1/n=-1/(n+1). Sum m to N=1/m-1/(N+1); product (n-1)/n=
(m-T)/N. ax+b=c = x=(c-b)/a (a#0). Undo operations; isolate roots;
check. Defined operators: inside out.

Positive integers m=N 3¢t fegaras
terms/factors dee &1 8%< aM; root square
HaTd 7791 Symbols & f&37 rule; options Set
size/sign/units/last digitI

Round only when allowed. Close options, near-equal subtraction or
small divisors need extra accuracy. Spend f, then g of remainder:
retained=(1-f)(1-g); original=balance/retained.

Exact 72'® round &' d; nearest B¢t € Bdr3g
integers € fegddd .5 &® AT | gt fraction g9
€1 J1 g9 fractions gIe; balance & 8H fdR &3
231

$1=100 paise; kg=1000 g; L=1000 mL; km=1000 m; m=100 cm; h=60
min; min=60 s; foot=12 in. Sizes a,b; overlap i; total U: union=a+b-i;
exactly one=a+b-2i; neither=U-union; only A=a-i.

1= 3 ufos 3 unit| 2 B¢t gre, €3t Bt €63
clock f€9 601 Union f€9 overlap f&a, exactly
one f€9 € 9 WeB|

S=size sum; P=inclusive-pair sum; t=triple: union=S—P+t; exactly
two=P-3t; at least two=P-2t; exactly one=S-2P+3t. N peoplexr
visits=V placesxq visitors. Digits: 1-9->9; 10-99->180; 100-999->2700;
last L in k-digit block: k[L-10%=1+1], plus earlier blocks.

Pairs f€g triple | Centre - pair-only -
single-only - gdd| Visits © UTfHE fare| Pages
2 9< i3 fare; Bxc mes feu fuss digits a7, €3,
fUsd pages 731
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