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CHAPTER 1

Number System
Hitr Yyt

IN THIS CHAPTER - &R mifonrfe &9

Number families and digit values Series sums, AP and factorial zeros
Divisibility, factors and primes Fast algebraic identities
Unit digits, remainders and powers Exam-level Number System practice

Basics You Must Know
w3 3 ufaw feg afeme 7

A number is simply a way to tell “how many”, “which position”, or “how much”. When a shopkeeper says 18 kg wheat, a
bus conductor says seat 18, and a mobile recharge costs ¥18, the symbol 18 is the same but its job can differ. In exams,
Number System questions ask you to see the hidden pattern in such numbers quickly.

At & fiar W3%e d—fda I o, faadt af J 7 fdat vi3aT J1 fie edsed 18 kg &d ddJ, §H @& Hic $8d 18 &d /i JlggA 218 &
J2 1 vid 18 ¥ 3, yg 33 24 J Aae! 3| forf3as &g g widi & gfamr degs Asel ugea ger Ji

NUMBER-FAMILY MAP - Afynrat gr sxET

Natural numbers are counting numbers: 1, 2, 3, ... . Whole humbers include 0: 0, 1, 2, ... . Integers include
negatives too: ..., -2, -1, 0, 1, 2, ... . A rational number can be written as p/q where p and g are integers and q #
0. An irrational number cannot be written as p/q exactly, for example v2 and 1.

Natural numbers farest @8 nid g: 1, 2, 3, ... | Whole numbers f€g 0 €t nrAfer d: 0, 1, 2, ... | Integers feg &dlfee »ig & g2

J5: ..., -2,-1,0,1, 2, ... | Rational number & p/q € gu fég {8y Hae o, fiig p »3 q integers I& 3 q # 01 Irrational number &
fen 3g7 fagas odf (84 HaR, fie v2 mi3 ml

Type of number Meaning Examples Fast check

Natural Positive counting number 1, 8, 250 Starts from 1

Whole Natural numbers with zero 0,18 Non-negative integer

Integer Negative, zero or positive whole value -9,0,14 No fraction/decimal part
Prime Exactly two positive factors: 1 and itself 2,351 Test primes up to vn
Composite More than two positive factors 4,6,9, 21 Can split into smaller factors
Co-prime pair HCF of the pair is 1 8 and 15; 14 and 25 They need not both be prime
Rational Can be writtenas p/g,q # 0 3/4, -7, 0125 Terminating/repeating decimal
Irrational Non-terminating, non-repeating decimal v2,V5, Cannot become exact p/q
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Formula table cays 293

Formula or rule Meaning Example

Dividend = Divisor x Quotient + Division check; remainder is from O to divisor - 47 =6x7+5
Remainder 1.

Number of factors of pagP... = (a+1) Add 1to each prime exponent and multiply. 72 = 23x3%: 4x3 = 12
(b+1)... factors

1+2+...+n = n(n+1)/2 Sum of first n natural numbers. 1to0 10 = 10%x11/2 = 55
1+3+...+(2n-1) = n? Sum of first n odd numbers. 143+5+7 = 42 = 16
2+4+...+2n = n(n+1) Sum of first n even numbers. 2+4+6+8 = 4x5 =20
Zeros in n! = |n/5]+|n/25]+... Each 5 pairs with a 2 to make one trailing zero. 251: 5+1 = 6 zeros

Memory tables that save time 37 fors s€t ore dus =@ 2asi

Squares Cubes Fraction Percentage
12=121; 122=144; 132=169; 142=196; 23=8; 33=27: 43=64; 53=125 12,1/3,1/4, 50%, 33%:%, 25%,
1522295 1/5 20%

162=256; 172=289; 182=324; 192=361; 63=216; 73=343; 83=512; 93=729; 1/6, 1/8, 1/10, 16%:%, 12.5%, 10%,
20%=400 103=1000 &4 1%

MEMORY TRICK - G'g€ Y& € Idtar

For squares near 20, use (20-a)2 = 400-40a+aZ2. For example, 172 = 400-120+9 = 289. It works because the
identity expands exactly; do not use it carelessly without keeping the +a? term.

20 ® 3 square &t (20-a)? = 400-40a+a? ga31 fag 172 = 400-120+9 = 2891 fea identity S9d fasa® Hdl J; ninig T8 +a2 &
33|

Classification of Numbers and Number Properties

1. What is this type? feg fam 3g7 & res 37

These questions ask which “family” a number belongs to, or whether a stated property is true. Think of a farmer
sorting grain into separate sacks: wheat, rice, and maize may all be grain, but each sack has its own label. Similarly,
every number has one or more labels.

fegt et fég Yfen™ AieT J {3 et via faadt “family” f€9 »8er d A {37 gre At 3 fa adi | fAe fars aed, 98 3 1dt § 2ud 89 &g uter
3, 6% 397 a9 ¥iftmr 2 ¥ 7 20 &7 92 Io|

Recognise it: Look for words such as natural, whole, integer, prime, composite, co-prime, rational, irrational, smallest,
odd, even, or "which statement is true?”

ya'e: 1 7e's f€9 natural, whole, integer, prime, composite, co-prime, rational, irrational, A3 3 821, odd, even gddt Wee J<, 3t
fedt Type 31
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KEY IDEA - Y dI%

1. 0is a whole number and integer, but not a natural number in standard competitive-exam convention.
2. 1is neither prime nor composite because it has only one positive factor: 1.

3. 2 is the only even prime number.

4. Two numbers are co-prime if their HCF is 1. They may both be composite: 8 and 9 are co-prime.

1) 0 whole number ™3 integer d, Ud ™ competitive exam convention f€9 natural number &dil 2) 1 & prime T, &
composite, fa€fa femer aes ffa positive factor 31 3) 2 8@ even prime number 31 4) € Hftm=t & HCF 1 d© 37 89 co-
prime J&; ¥ composite g d AaEM 76, fAs 8 M3 91

4 N
REAL NUMBERS
Rational numbers
Irrational
[ Integers: ... -2, -1,0,1, 2 ... } V2, T
\_ Natural € Whole c Integers < Rational )

Every integer is rational, but not every rational number is an integer.

2. Standard method gg =dt ag& =@ 3dtar

1. Underline the exact property asked: prime, integer, rational, or co-prime.

2. Use the definition first; do not guess from the size of the number.

3. For a prime test, check divisibility only by prime numbers up to vn.

4. For co-prime numbers, find their common factor or HCF—not whether both are prime.
5. Read every option: one word such as “only” or “always” can make a statement false.

1) ufost 28 fa e fagzr g Ug faar I1 2) »femr &dl, definition BargI 3) prime test f€9 des vn 3a © prime & 341241 4) co-
prime &€t HCF 24, feg &df fa €€ prime T&1 5) option Yar ug; “only” /i “always” €ddr fed Hae €1 9153 dd Ade' J1

ONE-MINUTE SHORTCUT - €1 fiiz T mrgcae

Prime test: To test 97, v97 is just under 10. Check only 2, 3, 5 and 7. It is not divisible by any, so 97 is prime. This

works because if n has two factors greater than vn, their product would exceed n. Do not test only 2, 3 and 5
when vn is larger than 5.

Prime test: 97 &€t v97, 10 383" uie 31 fag 2, 3, 5 ™3 7 o8 3791 24| o & &df see, fer et 97 prime J1 fagfa A €2
factors vn3€3de3 85 ergrern 3Ed ARari A vn, 53€3'd 31 fHag 2, 3, 524 A & I

Ex1 Which of the following is a whole number but not a natural number?
Jot fedhnit f&d fagdt whole number 3 ya natural number &dt 4?

A) -1 B) O C) 1 D) 2

Quick method (*20 sec): Natural counting starts at 1, whole numbers add 0. Therefore 0 is the only fit.
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Full method: Whole numbers are O, 1, 2, 3, ... . Natural numbers are 1, 2, 3, ... . So 0 is whole but not natural. -1is
an integer, while 1 and 2 are both natural.

seye 3dlar (»20 Afde): Natural farest 1 3 5g €t J, whole &g 0 € Jer 31 for B¢t €33 0 J1
yar 3dtar: Whole numbers: 0, 1, 2, 3, ... I&1 Natural numbers: 1, 2, 3, ... 3&| fer &€t 0 whole I Ug natural &di|

Ex2 Which number is neither prime nor composite?
faat wftmr & prime 3 3 & composite?

A) 1 B) 2 C) 9 D) 15

Quick method (220 sec): Remember the special pair: 1is neither; 2 is the only even prime.
Full method: A prime has exactly two positive factors. A composite has more than two positive factors. Number 1
has only one positive factor, namely 1. Hence it is neither prime nor composite.

Baye 3dlar (~20 Afde): ¥ 3fs @< 38 1 & prime J, & composite; 2 f&d& even prime 31
yar 3dlam: Prime € € positive factors ge g& 3 composite € @ 3241 1 € des € factor, 1 dt 31 fon st feg €2 &l

Ex 3 Which pair is co-prime?

J& faadt 1t co-prime I?

A) 14, 21 B) 18, 27 C) 16, 25 D) 22,33

Answer:C — 16, 25

Quick method (*25 sec): 16 = 24 and 25 = 52; no prime factor is common, so HCF = 1.

Full method: 14 and 21 share 7. 18 and 27 share 9. 16 = 2x2x2x2 and 25 = 5x5 share no factor greater than 1. 22
and 33 share 11. Thus only 16 and 25 are co-prime.

seye 3dtar (25 Afde): 16 = 2% »3 25 = 52| Igt common prime factor &df, fen €t HCF 1 31
yar 3dtam: 1473 21 €9 7 common J; 18 M3 27 €9 9; 22 w3 33 €9 111 16 m3 25 €9 1 3 fa 3t common factor &t |
fem ¢t C 7at 31

Ex 4 Which of the following is irrational?

Jot fa3it &9 faadt irrational At 372

A) 0.375 B) v49 C) -11/8 D) V7

Answer: D — V7

Quick method (=25 sec): Square root of a non-perfect square is irrational. Since 7 is not a perfect square, v7 is
irrational.

Full method: 0.375 = 375/1000, so it is rational. v49 = 7, an integer and rational. -11/8 is already p/q, so rational.
Since 7 is not a perfect square, v7 cannot be written exactly as p/q; it is irrational.

gaye 3dtar (=25 Afde): 7 #itm perfect square &dt, 8ATT square root irrational der 31 7 perfect square &dt, fem et
V7 irrational 31

yar 3dtam: 0.375 = 375/1000 J; v49 = 7 J; -11/8 ufassi It fraction J1 fea rational I&1 V7 irrational J1
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Which is the smallest prime number greater than 50?
50 3 €3t 13 3 &<t prime Hftmr fagdt 32

51 52 53 95

Quick method (25 sec): 51 has digit sum 6, so divisible by 3. 52 is even. Test 53 only by 2, 3, 5, 7 because v53 <
8; none divides it.

Full method: 51 = 3x17, so composite. 52 = 2x26, so composite. For 53, test primes up to v53. Since 72 = 49 and
82 = 64, v53 lies between 7 and 8. 53 is not divisible by 2, 3, 5, or 7. Hence 53 is prime. 55 = 5x11.

seye 3dlar (x25 Afde): 51 nid @ A3 6 J, TR BEl 3 3@ deerd1 52 even J1 53 § 2, 3, 5, 7 &% 24; fan &8 &t deer|
yar 3dtam 51 = 3x17, 52 = 2x26 M3 55 = 5x11 &1 53 et V53, 73 8 € fegard d1 2, 3, 5, 7 f&d St €1 53 § &di dewr, fen
et 53 prime J1

How many integers are there between -4 and 5, excluding both endpoints?
-4m3 5 < fegdq, << i3 €3 3, fdd integers I&?

8 9 10 M

Quick method (%20 sec): Integers strictly between a and b = b-a-1. Therefore 5-(-4)-1=9-1= 8.

Full method: List them: -3, -2, -1, 0, 1, 2, 3, 4. There are 8 integers. Thus A is correct.
Baye 3dtar (=20 Afde): a M3 b T strictly fegag integers = b-a-115-(-4)-1 =9-1 = 8|
yar 3dtam: Aftmei os: -3, -2, -1, 0, 1, 2, 3, 4143 8 Ia| fen Bt €39 A J|

If nis an odd integer, which expression is always even?
7 n €3 odd integer 3, 37 3&' faga™ expression INHF even Jear?

n+2 n2 n(n+1) n+4

Quick method (*20 sec): Two consecutive integers always include one even number. Therefore n(n+1) is even.

Full method: Let n = 2k+1 because n is odd. Then n+1 = 2k+2 = 2(k+1), which is even. Hence n(n+1) =

(2k+1)%2(k+1), a multiple of 2. Meanwhile n+2, n2, and n+4 remain odd.
seye 3dlar (~20 Afde): ar39 ¢ integers €9 f£a even @ga e 31 for &€t n(n+1) even J1
yar 3dlam: odd n § 2k+1 881 fag n+1 = 2k+2 = 2(k+1), 7 even 31 fer &t n(n+1) f£9 2 = factor I 13 feg even J1

SSC CGL 2023 pattern: Which statement is correct?
SSC CGL 2023 dega: I& 3 faaz a8 Adt 3?2

Every odd number is prime. Every prime number is odd.

Every integer is rational. Every rational number is an integer.

Answer: C — Every integer is rational
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Quick method (=30 sec): Any integer m can be written as m/1, so it is rational. The word “every” makes A, B and
D easy to reject: 9 is odd but not prime; 2 is prime but even; 1/2 is rational but not an integer.

Full method: A is false because 9 is odd and composite. B is false because 2 is prime and even. C is true because
for any integer m, m = m/1, and 1is non-zero; thus m is rational. D is false because 1/2 is rational but is not an
integer.

seye 3dlar (30 Afde): gg integer m & m/1 &4 Aae o, fer Bt 8a rational 31 A €19, B B¢t 2, »3 D &€t 1/2 counter-
example dal|

yar 3dtam: 9 odd I Ug prime &, fer Bet A I1@31 2 prime Ud even I, fer et B 91831 7d integer m =m/1 3, R &€t C
Hdtl 1/2 rational I Ug integer &di, fer B¢t D I3

COMMON MISTAKE - »H ai&3t

e Calling 1a prime number. Prime means exactly two positive factors; 1 has only one.

e Thinking co-prime means “both numbers are prime". For example, 8 and 15 are co-prime, though both are not
prime.

e Forgetting that 2 is a prime even number—the only one.

e Calling v49 irrational just because it has a root sign. First simplify it: v49 = 7.
13 prime Y& 82 ais3t 31 Co-prime € H3BY €< prime &df, AT HCF 1 312 § 3 2 &1 183t 3 fagfa fea fed®r even prime 31
v49 & root B4 d irrational & dd; v49 = 7 J1

EXAM TIP - ydifunr gsm

SSC, Railways, Punjab Police and PSSSB commonly ask 1-2 direct questions from number classification,
prime/composite and co-prime ideas. Spend 20-30 seconds. Use a counter-example to eliminate statements
containing "always”, “every” or “only”; one valid counter-example rejects the option.

SSC, Railways, Punjab Police m3 PSSSB &9 fer fd® 3 1-2 fifd 7es ni" Aae g1 20-30 Afde 3 €9 & Barg| “always”,
“every”, “only” @8 option B¢t f&a counter-example i A= 3t option de fe8|

Digits, Face Value, Place Value and Forming Numbers
nd, 4 U8, HO'a HS M3 At g8

1. Whatis it? fea st 32

A digit is one symbol from 0 to 9. Its face value is the digit itself; its place value depends on where it stands. In ¥5,482,
the digit 5 is still "5" by face value, but it represents 5 thousands, or ¥5,000. Like a worker's job in a shop, the same
person has a different responsibility at a different counter.

Digit 0 3 9 3d & ¥ foms Jer 31 8AT face value 84t nia Je' J; Ud place value E7<t & &5 ge5er J1 5,482 f€9 5 T face value 5
3, yg f&ag 5 gmg, s 5,000 feur€er 31

Recognise it: Look for “face value”, "place value”, “digits are interchanged”, "two-digit number”, “sum/product of
digits”, "greatest/smallest number formed”, or “number is reversed".

yare: face value, place value, digits interchanged, two-digit number, digits  sum/product, greatest/smallest number
formed  reverse gddt HeE d< 31 feg Type I
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KEY IDEA - Y dI%

For a two-digit number with tens digit x and units digit y:
Number = 10x + y, and after reversal, reversed humber = 10y + Xx.

So, original - reversed = (10x+y)-(10y+x) = 9(x-y). Therefore, the difference of a two-digit number and its
reverse is always divisible by 9.

# tens digit x M3 units digit y d2, 3t @ »iat =8} Aftm = 10x+y | €8¢ 336 3 = 10y+x| 294 = 9(x-y) g J| for St fond &t 2@
niat T8t Wit 3 BHT €< € 298 N 9 &8 deer I

Thousands Hundreds Tens Ones Decimal

S 4. 8 2 | 6

In 5,482.6, the place value of 8 is 80; its face value is 8.

2. Standard method yar sdtar

1. Mark the place: ones, tens, hundreds, thousands, or decimal place.

2. For place value, multiply the digit by its place. For face value, write only the digit.
3. For digit questions, name the digits X, y (and z for three digits).

4. Translate the number into 10x+y or 100x+10y+z before making an equation.

5. Use digit restrictions: a leading digit cannot be 0.

1) v €t g ygre| 2) place value B¢t nia & Al & &8 greT 99; face value figg »ia dt 31 3) digit 28 Fes €9 X, y, z Hé 1 4) Ufost
10x+y 7 100x+10y+z f&81 5) yfasT digit a2 0 &t I AT

ONE-MINUTE SHORTCUT - €1 fiiz T mrgcae

Reversal shortcut: If a two-digit number exceeds its reverse by 36, then 9(x-y)=36, so x-y=4. Do not form a full
equation first. This works only for a two-digit number and its exact reverse; use the full equation if another
condition is also given.

Reverse mrdcde: A € nidl e8! "ftm M7y €8¢ 3 36 29 J, 37 9(x-y)=36, fer B¢t x-y=4| ufast Bt equation g=8< T 33 &1
feg faag € it & At #13 8HE yJ B Bt 2a3|

Ex1 Whatis the place value of 7 in 57,3267
57,326 f€9 7 = place value &t 3?

A) 7 B) 70 C) 700 D) 7,000

Answer: D — 7,000

Quick method (»20 sec): Read from right: ones 6, tens 2, hundreds 3, thousands 7. Hence 7 means 7 thousands.

Full method: Write 57,326 = 50,000 + 7,000 + 300 + 20 + 6. Therefore the place value of 7 is 7,000.
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gaye 3dlar (=20 Afde): 7n 3 57 249: 6 ones, 2 tens, 3 hundreds, 7 thousands| f&q ¢t & 7,000 31
yar sdlam: 57,326 = 50,000 + 7,000 + 300 + 20 + 61 fev a@d 7 =" place value 7,000 31

What is the difference between the place value and face value of 6 in 46,219?

46,219 f€9 6 © place value "3 face value T gaa af J?

54 594 5,994 6,000

Answer: B — 594

Quick method (220 sec): 6 is in the hundreds place: 600-6 = 594.
Full method: In 46,219, 6 is at the hundreds place. Its place value is 6x100 = 600. Its face value is 6. Difference =
600-6 = 594.

gaye 3dtar (=20 Afda): 6 hundreds &t & 3 3: 600-6 = 594
yar 3dlam: 6 = place value 6x100 = 600 J1 face value 6 J1 23 600-6 = 594 T

f&a & viat et #itm™ T tens digit 4 m3 units digit 9 31 »id E8c< 3 Hitmyr &t d2aft?

49 94 13 45

Answer:B — 94

Quick method (»20 sec): Interchange means 9 comes to tens and 4 comes to units: 94.

Full method: Original number = 10x4+9 = 49. Reversed number = 10x9+4 = 94.
gaye 3dlar (=20 Afde): €< 3 9 tens f€9 M3 4 units f€g m=ar; 94|
yaT 3dlam: »HS Hitn 10x4+9 = 49 J1 85 Hftm 10x9+4 = 94 31

The sum of the digits of a two-digit number is 11. Its tens digit is 3 more than its units digit. Find the
number.

€ viat e Hitm @ ¥ia T 73 11 31 tens digit, units digit 3 3 €7 J1 Aftmr 31

47 74 83 38

Answer:B — 74

Quick method (*30 sec): Digits differ by 3 and add to 11. The smaller digit is (11-3)/2 = 4; larger digit is 7. Tens is
larger, so 74.

Full method: Let units digit = y. Then tens digit = y+3. Their sum is y+(y+3)=11. Thus 2y=8, y=4, and tens digit =7.
Number = 74.

gaye 3dtar (=30 Afde): 13 11 i3 gaa 3 J1 8 digit (11-3)/2 = 4, €37 71 tens 37 I, fem &t 741

yar 3dtam: units digit y H&1 tens digit y+31 y+(y+3)=11 3 2y=8, y=41 tens=7, for &t Aty 74 3

| A two-digit number has tens digit 4 and units digit 9. What is the number after its digits are interchanged?
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The sum of a two-digit number and the number formed by reversing its digits is 110. If the tens digit is 2
more than the units digit, find the original number.

f&a 2 viat =8t Kt »3 GAT 8% © 13 110 31 tens digit, units digit 3 2 €7 J| »AS Hitmr S5

64 46 73 95

Answer: A — 64

Quick method (=35 sec): Number + reverse = 11x(sum of digits). So digit sum = 110/11 = 10. With difference 2,
larger digit = (10+2)/2 = 6 and smaller digit = 4. Tens is larger, so 64.

Full method: Let the number be 10x+y. Its reverse is 10y+x. Their sum gives 11(x+y)=110, so x+y=10. Given x=y+2.
Thus y+2+y=10, so 2y=8, y=4 and x=6. The original number is 64.

gaye 3dtar (=35 Afde): it »3 85c e 13 11x(digits T 13) derd1 110/11 = 101 g3d 2 3% 3" digit 6 M3 8" 4 J|
tens €37 3, f&r &et 641

yar sdtam 11(x+y)=110 3 x+y=101 x=y+2 F4< 3 2y+2=10, y=4 3 x=6| WS At 64 J|

When the digits of a two-digit number are reversed, the new number is 27 less than the original number. If
the sum of its digits is 9, find the original number.

g mid’ 28} Hitm @ via 8%ce 3 ol AfumT v 3 27 ule 3| vial T 13 9 3| mAS "t 831

36 63 72 45

Quick method (=30 sec): Original - reverse = 27 = 9(x-y), so x-y=3. With x+y=9, x=6 and y=3. Number = 63.
Full method: Let original = 10x+y and reverse = 10y+x. Their difference is 9(x-y)=27, so x-y=3. Also x+y=9.
Adding both equations: 2x=12, so x=6; y=3. Original number = 63.

Baye 3dtar (=30 Afde): »Hs-88c = 27 = 9(x-y), for et x-y=31 13 9 J, f&r Bt digits 6 M3 3 TS| »AS Hitm 63 T
yar 3dtam: 9(x-y)=27 3 x-y=3 M3 x+y=91 g€ A3: 2x=12, x=61 fag y=31 €39 63 J1

Using the digits 0, 3, 5 and 8 exactly once, what is the greatest four-digit number divisible by 5?
0, 3, 5 ™3 8 vid f¥a-ff @9 293 & 5 &% IR °HS 3 231 I'd Midt & AfymT ot I?

8530 8350 8053 5830

Answer: A — 8530

Quick method (*30 sec): A number divisible by 5 must end in 0 or 5. To make it greatest, keep 0 at the end and
arrange 8, 5, 3 in descending order: 8530.

Full method: Last digit must be 0 or 5. If it ends in O, greatest arrangement of remaining digits is 8530. If it ends in
5, greatest arrangement is 8305. Since 8530 > 8305, answer is 8530.

geye 3dlar (30 Afde): 5 58 Jee Bel »idg feg 0 77 5 3 Idter J1 A3 3 23t Aftmr et 0 wis feg d8m3 8,53 8833 &
&dr8: 85301

yar 3dlam: 0 #i3 f€9 d2 37 8530 geer J1 5 »3 fég J2 31 €u 3 €9 8305 g J1 8530 237 J|
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Ex 8 Punjab Police pattern: A three-digit number has digit sum 14. Its hundreds digit is twice its units digit, and
its tens digit is 2. Find the number.

Punjab Police Ucaa: f£a f3& wiaf et st 2 »iaf & 33 14 J1 hundreds digit, units digit T €d1e" d »3 tens digit 2 31
AT 831

A) 824 B) 622 C) 428 D) 642

Answer: A — 824

Quick method (%30 sec): Let units digit be u. Then hundreds digit is 2u. So 2u+2+u=14, giving 3u=12 and u=4.
Hundreds digit is 8: number 824.

Full method: Let the digits be h, 2, u. Given h=2u and h+2+u=14. Substitute h=2u: 2u+2+u=14. Thus 3u=12, u=4.
Hence h=8 and the number is 824.

saye 3dtar (30 Afde): units § u H& 37 hundreds 2u J=aT1 2u+2+u=14 3 3u=12, fer &€t u=41 hundreds digit 8 J, €39
8241
yar 3dtam: h=2u »13 h+2+u=141 h €t g 2u J9: 3u+2=14, u=41 fer et h=8 n3 Hftm 824 I

COMMON MISTAKE - »H aI&st

* Writing 6 as the place value of 6 in 46,219. That is face value; place value is 600.

e Writing a two-digit number as x+y. Its correct form is 10x+y.

* Allowing O as the first digit of a “four-digit number". It would become a three-digit number.

* Forgetting to verify that the conditions give whole digits from 0 to 9.
6 = face value M3 place value 83 & \{&| @ »iat =5} Aftm x+y &dT, 10x+y Iet 31 ufasT digit 0 I= 3t 973 niat &t Hfum st
gfdet My fE9 digits 0 3 9 € Yd via I fa &, 7ga =381

EXAM TIP - ydtfunr gsmo

Direct place-value questions take 15-20 seconds. Digit-reversal questions are frequent in SSC MTS/CHSL,
Railways and state clerical exams: first apply the 9(x-y) shortcut, then use the digit sum. If an option produces a
non-integer digit, eliminate it immediately.

fifar place-value 7% 15-20 Afde f€9 a3 1 Digit reverse 8 A feg Ufgst 9(x-y) @& shortcut a1, feg digit sum 331 7
digit ygr mia &' »ire 31 option 393 ITTCI

Divisibility Rules and Missing Digits
AT @ fse mi3 I nia

1. Whatis it? feg t 32

A number is divisible by another number when division leaves remainder 0. For example, 24 mangoes can be packed
equally into 6 boxes because 24 + 6 leaves nothing. Divisibility rules let you decide this without long division.

Ae fam it & gt 3 31 2 3 remainder 0 mme, 83 divisible det d1 fAE 24 »fg 6 Sfamit {€9 ggrgg €3 A" Hae & | Divisibility rules
&% M 3191 a3 fast fog u3T Sare 31

Recognise it: “Divisible by", “greatest/smallest digit”, “replace *", "missing digit”, “which number is a multiple of",
“remainder 0", and "exactly divisible" are the signals.
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yare: divisible by, greatest/smallest digit, replace *, missing digit, multiple, remainder 0 A exactly divisible f&fimr 32 3t
divisibility rules 342 I |

Divisor Fast test Why/useful note
2 Last digitis O, 2, 4, 6 or 8. Only units place matters.
3 Sum of digits divisible by 3. 10 leaves remainder 1 on division by
3.
4 Last two digits divisible by 4. 100 is divisible by 4.
) Last digit O or 5. Easy end-digit check.
6 Divisible by both 2 and 3. 2 and 3 are co-prime.
7 Double last digit and subtract from remaining number; repeat. If result is a multiple of 7, original is
too.
8 Last three digits divisible by 8. 1000 is divisible by 8.
9 Sum of digits divisible by 9. Same principle as 3.
10 Last digit O. One zero at end.
Ll Difference of alternating digit sums is O or a multiple of 11. Work from either end.
12 Divisible by both 3 and 4. LCM(3,4)=12.
13 Remove last digit, multiply it by 4 and add to remaining number; repeat. Check final small number for 13.
14 Divisible by both 2 and 7. 14 = 2x7.
15 Divisible by both 3 and 5. 15 = 3x5,
16 Last four digits divisible by 16. 10,000 is divisible by 16.
17 Remove last digit, multiply it by 5 and subtract from remaining number; Useful for small checks.
repeat.
18 Divisible by both 2 and 9. 18 = 2x9.
20 Last two digits are divisible by 20. Usually ends in 00, 20, 40, 60 or 80.
21 Divisible by both 3 and 7. 21 = 3%7.
22 Divisible by both 2 and 11. 22 = 2x11.
23 Remove last digit, multiply it by 7 and add to remaining number; repeat. Confirm final small result.
24 Divisible by both 3 and 8. 24 = 3x8.
25 Last two digits are 00, 25, 50 or 75. Quarter of 100.
2. Standard method da sdtar

1. Break a composite divisor into co-prime parts where possible: 24 = 3x8, 18 = 2x9.
2. Use the smallest easy test first: last digit, digit sum, or last two/three digits.
3. For a missing digit, write the digit sum or alternating sum with x in it.
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4. Choose only values 0-9; then apply “greatest” or “smallest” if the question asks.

5. Verify the selected digit in the original number once.

1) composite divisor & Ha co-prime parts f€9 331 2) ufas' last digit, digit sum 7 »mddt 2-3 digits 281 3) missing digit Bt x f&a 3
sum §&81 4) 0 3 9 fed largest/smallest ¥ifam 32 3 € 931 5) ¥i3 €9 miws Aftmr fég f€a &9 check 3|

ONE-MINUTE SHORTCUT - 1 fiie T mrgexe

For divisibility by 12, do not divide by 12. Check both: digit sum divisible by 3 and last two digits divisible by 4.
This works because 3 and 4 have no common factor. It does not work if you check only one condition.

12 &% FITATST BET 12 378 BH I &' dd | T =29 digit sum 3 37 e M3 last two digits 4 5 dee| fagfa 3 i3 4 T 3t
common factor &dt| figg B test agaT argt &l |

Ex1

Ex 2

Ex3

Which number is divisible by 8?
Jot faadt At 8 &% STIrAaT J7?

A) 4,362 B) 5,416 C) 7,254 D) 9,338

Answer: B — 5,416

Quick method (*20 sec): Check only the last three digits: 416 + 8 = 52. Hence 5,416 is divisible by 8.

Full method: For 8, use the last three digits. 362 is not divisible by 8; 416 = 8x52; 254 is not divisible by 8; 338 is
not divisible by 8. Thus B is correct.

gaye 3dlar (=20 Afde): fige »~idt 35 digits 416 281416 = 8x52, fer &€t 5,416 8 &% ace! J|
yaT 3dtam: 8 Bet viddt 35 digits 29€ T71 362, 254 M3 338 8 &8 &dil ace, Ud 416 SceT |

Find the least digit x so that 47x3 is divisible by 9.
X T H3 3 8" Md 83 3 fd 47x3, 9 &8 FgrdAdT Je|

A) 2 B) 4 C) 5 D) 7

Quick method (220 sec): Digit sum is 4+7+x+3 = 14+x. The next multiple of 9 after 14 is 18, so x=4.

Full method: A number is divisible by 9 when its digit sum is a multiple of 9. Here 4+7+x+3 = 14+x. For x from 0 to
9, possible multiples are 18 only. Thus 14+x=18, giving x=4.

Faye 3dtar (=20 Afde): digit sum 14+x J1 14 3 e 9 T mas multiple 18 3, f&r &€t x=41
yar 3dlam: 9 s g BEt digit sum 9 T multiple d21 14+x=18 3 x=4 fser 31

What is the greatest digit x for which 53x4 is divisible by 11?
X T A3 3 €3 via &l J 37 fd 53x4, 11 5™ FarAdT Je?

A) 1 B) 2 C) 5 D) 7

Quick method (=25 sec): Alternating difference = (5+x)-(3+4)=x-2. It must be 0 or a multiple of 11. Only x=2 is a
digit that works.
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Ex 4

Ex5

Ex 6

Full method: For 53x4, alternate from left: (5+x)-(3+4)=x-2. Divisibility by 11 requires x-2 to be 0 or £11. With x
from 0 to 9, only x=2 gives 0. Thus 5324 is divisible by 11.

saye 3dtar (=25 Afde): alternating difference (5+x)-(3+4) = x-2 31 f&g 0 A 11 T multiple 3= IdiT’ J| A4S x=2 3
I
yar 3dtar: 11 2 fouH &8 x-2=0 A 111 0 3 9 &9 38 x=2 &8 0 Hser I for &€t 5324, 11 &S deer J|

Which number is divisible by 12?
Jo faast iftm™ 12 & 3ardar 3?2

A) 1,254 B) 2136 C) 3,418 D) 4,562

Answer:B — 2,136

Quick method (*25 sec): For 12, test 3 and 4. Digit sum of 2,136 is 12, divisible by 3; last two digits 36 are divisible
by 4. So B works.

Full method: 1,254 has digit sum 12 but 54 is not divisible by 4. 2,136 has digit sum 12 and 36 + 4 = 9. 3,418 has
digit sum 16. 4,562 has digit sum 17. Thus only 2,136 is divisible by 12.

gaye 3dlar (=25 Afde): 12 Bt 3 m3 4 @2 check ad| 2+1+3+6=12 "3 36, 4 &% ace' J| for Bt BI
yar 3dlam: 1,254 € »rddt 54, 4 58 &l SceTl 2,136 €2 tests UH dder I gl & digit sum 3 &8 & deer

Which of the following is divisible by 7?
Jot &3t 24 faadt iftm 7 57 sartar 372

A) 365 B) 385 C) 416 D) 527

Answer: B — 385

Quick method (230 sec): Use the 7 trick. For 385: 38-2x5 = 28, and 28 is divisible by 7. Hence 385 is divisible by
7.

Full method: Apply “double the last digit and subtract.” 365 gives 36-10=26, not divisible by 7. 385 gives
38-10=28, divisible by 7. 416 gives 41-12=29; 527 gives 52-14=38. Thus only 385 is divisible by 7.

saye 3dtar (=30 Afde): 385 Bet 38-2x5 = 281 28, 7 & dcer J, fon Het 385 € 7 o) e I
yar 3dtam: 365 Bt 36-10=26; 416 BEl 41-12=29; 527 Bet 52-14=38 &g 7 &8 &1 g | A 385 S J|

Find the smallest digit x such that 6x75 is divisible by 25 and 3.
X T H3 3 8" Md 83 3 fd 6x75, 25 ™3 3 T &8 FIRAdT Je |

A) O B) 2 C) 3 D) 6

Quick method (220 sec): Ending 75 already passes 25. For 3, digit sum = 6+x+7+5 = 18+x. Smallest digit making
it a multiple of 3 is 0.

Full method: Last two digits 75 make the number divisible by 25. For divisibility by 3, 6+x+7+5=18+x must be
divisible by 3. Since 18 is divisible by 3, x must be 0, 3, 6 or 9. The least is 0.

Faye 3dtar (=20 Afde): 75 ada 25 € test UH J1 3 Bt digit sum 18+x J1 A3 3 8" a1 digit 0 T
yar 3dlar: 18+x § 3 @ e gdter Ji x = 0,3,6,9 I ASE I5 | HE 3 227 0 J|
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Ex7 Which number is divisible by 13?
Jot faadt At 13 &% Iarddr 32

A) 247 B) 352 C) 469 D) 573

Answer: A — 247

Quick method (*30 sec): For 247, take last digit 7: 24+4x7 = 52 = 13x4. Hence 247 is divisible by 13.
Full method: Apply remaining number + 4xlast digit. 247 gives 24+28=52, divisible by 13. 352 gives 35+8=43;
469 gives 46+36=82; 573 gives 57+12=69. None of 43, 82, 69 is divisible by 13. Thus A is correct.

geye 3dtar (~30 Afde): 247 Bt 24+4x7 = 52 3 52=13x4| fen Bet 247 e J|
yar 3dtam: 352 Bt 35+8=43, 469 BET 46+36=82 »13 573 Bet 57+12=69| fegs' f&d et €t 13 o8 &di acer| fon et A Fdt
J1

Ex 8 Railways NTPC pattern: Find the greatest digit x such that 8x56 is divisible by 24.
Railways NTPC dc3&: x € H3 3 €3 ¥id 83 3 fd 8x56, 24 &% I9dr de|

A) 1 B) 8 C) 7 D) 9

Quick method (230 sec): 24 means 3 and 8. Last three digits are x56; since 100 leaves remainder 4 on division by
8, x must be even. Digit sum 19+x must divide by 3. Even digits meeting this are 2 and 8; greatest is 8.

Full method: For 24, need divisibility by 3 and 8. Last three digits are 100x+56. Modulo 8, this leaves 4x, so x must
be even. Digit sum 8+x+5+6 = 19+x must be a multiple of 3; therefore x leaves remainder 2 on division by 3. From
0-9, x=2 or 8. The greatest is 8. Check: 8856 + 24 = 369.

Faye 3dtar (=30 Afde): 24 €t 3 3 8 € IdIE I&I X56, 8 78 de< Bet x even Je | digit sum 19+x, 3 375 de< Bet x=2
78I A3 3E378 I
yar 3dtar: 100x+56 & 8 &% dce Bel x even J1 19+x & 3 &% dce Bl x=2 A1 81 HI 3 €37 8 J| Check: 8856 + 24 = 3691

COMMON MISTAKE - »rH aI&3t

e Checking only one rule for 6, 12, 18 or 24. These require both component tests.
e Using the 11 rule as a plain digit sum. It needs an alternating sum/difference.

e For 8, checking the last two digits instead of the last three.

* Finding x but not checking whether it is the least/greatest digit asked.
6, 12, 18, 24 B¢t fHae fEd test &df I8eT; €€ conditions JaEM I51 11 € IS digit sum &1, alternating sum SdreT J1 8
et last three digits 291 x 83 & smallest/greatest € Har &7 331

EXAM TIP - yJtfunr gsmo

Divisibility and missing-digit questions are regular one-mark questions in SSC, Railways, Punjab Police and
PSSSB. Target 20-35 seconds. In an option-based question, test the options directly when the divisor is 7, 13, 17
or 23; it is often quicker than deriving every possible digit.

Divisibility M3 missing digit € 72 SSC, Railways, Punjab Police M3 PSSSB €9 m™ g&| 20-35 Afde agdie 381 7, 13, 17 7
23 J2 31 g€t 279 options & HaT test I3 A3 3 37 ger J|
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Prime Factorisation, Number of Factors and Sum of Factors
Mo JISHYS, IIT ©f fare3t i3 gar o i

1. Whatis it? fea &t 32

Factors are numbers that divide a number exactly. Prime factorisation breaks a number into its smallest “building

blocks”, the prime numbers. For example, 72 = 2x2x2x3x3 = 23x32. Like packing 72 notebooks into equal bundles,
every allowed choice of powers of 2 and 3 gives one factor.

Factors 8 Hftmet g 1 far wiftm & yar ez Prime factorisation f&g »iHt Fiftm & 8H2 A3 3 82 building blocks, Md&™s prime
numbers f&g 332 gf| fig 72 = 23x32| 2 w3 3 &ff powers g a fere A factors e Ta|

Recognise it: Look for “number of factors/divisors”, “odd factors”, “even factors”, “sum of factors”, “product of

factors”, “least multiplier”, “"perfect square”, or an expression such as 23x3b,

y=rE: number of factors/divisors, odd/even factors, sum/product of factors, least multiplier 7t 22x3° ggar gu 32 37 prime
factorisation Bdrg|

KEY IDEA - HY dT®

If N = p@xgPxrC, then:

* Number of positive factors = (a+1)(b+1)(c+1).

* Sum of factors = [(p*-1)/(p-1)] x [(G°*"-1)/(q-1)] x ... .

e Product of all factors = Nd/z, where d is the number of positive factors.

Why the first formula works: in each factor, the exponent of p can be 0, 1, 2, ..., a: exactly a+1 choices. Multiply
the independent choices.

# N = p?xqPxrC I= 37 positive factors €t farest (a+1)(b+1)(c+1) 31 T3 prime =t power 0 3 Bret €0 3 €7 power 3 IS A T
fir 23 &t 2 & power 0,1,2,3—35 4 5 I51 frgs’ 9 § I dde T

Question asks for What to do Example

Total factors of 360 360 = 23x32x5: use (3+1)(2+1)(1+1) 24 factors

Odd factors of 360 Ignore factor 2; use 32x5 (2+1)(1+1)=6

Even factors of 360 Total factors - odd factors 24-6=18

Sum of factors of 12 (1+2+22)(1+3) 7x4=28

Perfect square Every prime exponent must be even 24x32is a square
2. Standard method ya 3dtar

1. Write the number only as prime powers. Do not leave a composite factor such as 12 or 18.
2. For number of factors, add 1to every exponent and multiply.

3. For odd factors, remove 2 completely before counting.

4. For even factors, subtract odd factors from total factors.

5. For factor sum, make one geometric bracket for each prime and multiply the brackets.
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1) Hftmi & ydt 39 prime powers €9 fsd1 2) factors €t farest St ag exponent €9 1 #3 d gr&7 ad1 3) odd factors Bt 2 g&T fdmr
g 81 4) even factors = total factors - odd factors| 5) factor sum &€t Ig prime € powers &' bracket ga gI&" dd |

ONE-MINUTE SHORTCUT - ffx fifz @ mrgede

For 23x3Px5¢ count factors from the exponents immediately—never list the factors. For example, 540 =

22x33x5 gives 3x4x2 = 24 factors. Listing is safe only for very small numbers; it becomes slow and error-prone
after about 100.

23x3Px5C f&g factors fifd exponents 3 fare, Ad factors sy € 83 &df| 540 = 22x33x5 Bt 3x4x2 = 24| 3} Hftm f&g factors
{BHe g™ J& 3 9IB3t &% 3dtar J|

Ex1

Ex 2

Ex 3
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How many positive factors does 72 have?

72 B fd& positive factors I&?

A) 10 B) 12 C) 14 D) 16

Answer:B — 12

Quick method (%20 sec): 72 = 23x32. Factors = (3+1)(2+1) = 4x3 = 12.
Full method: Prime factorisation: 72 = 8x9 = 23x32. A factor can have 2 to power 0,1,2,3: four choices; and 3 to
power 0,1,2: three choices. Thus 4x3 = 12 factors.

saye 3dtar (20 Afde): 72 = 23x32| factors = (3+1)(2+1) = 121
yar 3dtam: 2 &t power Bt 0,1,2,3 979 I & M3 3 & power et 0,1,2 35 911 4x3 = 12 factorsi|

How many factors of 90 are odd?
90 B f&& factors odd T&?
A) 4 B) 6 C) 8 D) 12

Quick method (%20 sec): 90 = 2x32x5. Ignore 2 for odd factors: (2+1)(1+1)=6.

Full method: An odd factor cannot contain 2. Use only 32x5,. Exponent of 3 can be 0,1,2: three choices. Exponent
of 5 can be 0,1: two choices. Hence 3x2=6 odd factors.

gaye 3dtar (x20 Afde): 90 = 2x32x51 odd factors &l 2 § TG (2+1)(1+1)=61
yar 3dlam: odd factor €9 2 &dt »m el 3 Einif 3 m3 5 €t 2 powers I TS| 3x2=61

What is the sum of all positive factors of 18?
18 @ A3 positive factors T 73 &t J?

A) 35 B) 36 C) 39 D) 42

Answer:C — 39

Quick method (%25 sec): 18 = 2x32, Sum = (1+2)(1+3+9) = 3x13 = 30,

Full method: Factors of 18 are 1, 2, 3, 6, 9, 18. Their sum is 1+2+3+6+9+18 = 39. By formula, (1+2)(1+3+32) = 3x13
= 39.

Chapter 1- Number System
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geye 3dlar (=25 Afde): 18 = 2x321 7% = (1+2)(1+3+9) = 3x13 = 39
yar 3dtam: factors 1,2,3,6,9,18 I&1 #3 39 J1 Formula &8 €t 39 »Ber J1

How many even factors does 360 have?
360 © fd& even factors I&?

12 16 18 24

Answer:C — 18

Quick method (*30 sec): 360 = 23x32x5, Total = 4x3x2=24. Odd = 3x2=6. Even = 24-6=18.

Full method: Total factors: (3+1)(2+1)(1+1)=24. Odd factors cannot contain 2, so count from 32x5: (2+1)(1+1)=6.
Every factor is either odd or even; even factors = 24-6=18.

saye 3dtar (230 "fde): 360 = 23x32x5] total 24, odd 6, f&H &t even 24-6=181
yar 3dlam: total=(3+1)(2+1)(1+1)=241 2 I & odd=(2+1)(1+1)=61 for Bt even=18|

What is the least number by which 540 must be multiplied to make a perfect square?
540 & fan H3 3 2 Aftm & greT adte 3t perfect square 822

3 S) 10 15

Quick method (%30 sec): 540 = 22x33x5. Odd exponents are 3 and 1; multiply by 3x5 =15 to make them 4 and 2.
Full method: A perfect square requires every prime exponent to be even. 540 = 54x10 = 22x33x5], Multiply by
3x5. Then 540x15 = 22x34x52, 3| exponents even. Hence least multiplier is 15.

seye 3dtar (30 Afde): 540 = 22x33x51 odd powers €8 3 W3 5 I&| 3x5=15 &8 IS a3 |
yar 3dftam: square Bt I3 exponent even IdteT 31 15 &8 I a6 3 22x34x52 figer 3

If a number has exactly 15 positive factors, which of the following can be its prime-factor form?
# fom Hftm @ fagas 15 positive factors I, 37 J&T faaaT prime-factor gu d Aaer 3?2
24x32 24x33

22x32x5 214x3

Answer: A — 24x32

Quick method (=25 sec): Factor count from A is (4+1)(2+1)=5x3=15.

Full method: A gives 5x3=15. B gives 5x4=20. C gives 3x3x2=18. D gives 15x2=30. Therefore A alone has 15
factors.

gaye 3dtar (=25 Afde): A B¢t (4+1)(2+1)=5%x3=15I
yar 3dlam B Bet 20, C &€t 18 w3 D B¢t 30 factors I | fen Bet des A At 1
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Ex7 What is the product of all positive factors of 36?
36 © A positive factors & grer &t 3?2

A) 1,296 B) 10,077,696 C) 7776 D) 46,656

Answer: B — 10,077,696

Quick method (%25 sec): 36 = 22x32, so0 d=(2+1)(2+1)=9. Product = 36°/2 = 364x6 = 10,077,696.
Full method: Factors pair as (1,36), (2,18), (3,12), (4,9), with middle factor 6. Each pair has product 36. Thus
product = 36x36x36x36x6 = 36%x6. Since 362=1,296 and 36%=1,679,616, multiplying by 6 gives 10,077,696.

gaye 3dtar (~25 Afde): 36 2 9 factors I | product = 36%/2 = 36%x6 = 10,077,696 |
yar 3dflar: pairs (1,36),(2,18),(3,12),(4,9) T 73 I 36 3 m3 fegara 6 J1 f&0 &et product = 36%x6 = 10,077,696

Ex 8 SSC CHSL pattern: How many factors of 840 are multiples of 10?
SSC CHSL deaa: 840 © fds factors, 10 © multiples I&?

A) 4 B) 6 C) 8 D) 12

Quick method (=35 sec): 840 = 23x3x5. A multiple of 10 must contain one 2 and one 5. Exponent choices: 2 has
1,2,3 (3 choices); 3 has 0,1 (2); 5 must be 1 (1). Total 3x2x1=6.

Full method: Any factor of 840 has form 23><3b><5c, where a=0...3, b=0...1, ¢=0...1. To be divisible by 10, it needs
a=1and c=1. Thus a has 3 choices, b has 2, c has 1: 6 factors.

seye 3dtar (=35 Afde): 840 = 23x3x51 10 ¥ multiple & et 2 € power 1,2,3 f&d w3 5 € power 1 321 3 & power 0
7 1 d Aaet J1 3x2x1=6
yar 3dftam: factor T gU 22x3Px5€ 31 10 et az1 73 c=11d 6 choices s I5|

COMMON MISTAKE - nH I3t

e Using 72 = 8x9 and writing (1+1)(1+1). Always split 8 and 9 into prime powers first.

e Counting even factors by forcing every exponent to be positive. Only the exponent of 2 must be at least 1.
e For "multiple of 10", forgetting that both a factor 2 and a factor 5 are compulsory.

e Mixing up “sum of factors” and “number of factors”.
8 M3 9 Eddt composite factors & prime powers &g 33 faat formula & &ar€1 even factor B¢t des 2 €t power uf-ufe 1 J=21
10 @ multiple f&g 2 »13 5 22 ®aH g5 1 sum »3 number of factors & & &8

EXAM TIP - ydifunr gsmo

Factor-count questions appear very often in SSC and Railways, usually as a 30-45 second question. In multiple-
choice format, first factorise only enough to see the exponents. If options are far apart, calculating the total
factor count is faster than listing any factor.

SSC 3 Railways €9 factor-count @ HE™® gg3 W8 I&| 30-45 Afde f€g 331 Options TJ-gd J< 3 factors f8Ae das €t &
exponents 3 fifgr farest a= |

houseofaspirants.in « Free notes, MCQs & PYQs Page18 [ 65



HOUSE OF ASPIRANTS « Quantitative Aptitude Chapter 1- Number System

Perfect Squares, Perfect Cubes and Nearest Values
YJ& T9dl, Yaa W »i3 A3 3 & Ao

1. Whatis it? fea &t 32

A perfect square is a number obtained by multiplying an integer by itself, such as 144 = 12x12. A perfect cube is
obtained by multiplying an integer three times, such as 216 = 6x6x6. In a farm analogy, square packing needs pairs of
every prime factor; cube packing needs groups of three.

Perfect square 8d Hftm I 1 fant integer § B8R &8 I 96 &3 8, fA 144 = 12x121 Perfect cube €9 integer 35 29 gr&r Jer 4,
fi€ 216 = 6x6x61 square Set IJ prime factor & 73t M3 cube Bt 35-35 T Irgy Idie J|

Recognise it: "Perfect square/cube”, “least number to add/subtract/multiply/divide”, “"nearest square”, “last digit of a
square”, "square root by factorisation”, or “make the number a cube”.

yare: perfect square/cube, least number to add/subtract/multiply/divide, nearest square, square root 7 make it a cube

faftm 32 3 feg Type 31

KEY IDEA - Y dI%

* A number is a perfect square iff every prime exponent is even.

e A number is a perfect cube iff every prime exponent is a multiple of 3.
e A perfect square canendonlyinQ,1,4,5,6 or9; never 2, 3,7 or 8.

e A perfect square has an odd number of positive factors.
Perfect square f&9 Ig prime exponent even deT J1 Perfect cube f€9 I3 exponent 3  multiple ge' 31 Perfect square &
unit digit 2,3,7,8 adt d AaET| I9 perfect square B positive factors €t farest odd Jet J1

2. Standard method yar sdtar

1. Prime factorise the number.

2. For a square, make each exponent even; for a cube, make each exponent a multiple of 3.
3. For a least multiplier, supply the missing primes.

4. For a least divisor, remove the extra primes that prevent the condition.

5. For nearest square, compare with consecutive remembered squares.

1) prime factorisation ad1 2) square S€t exponents even M3 cube B¢t 3 € multiple §=61 3) least multiplier €9 we 8 primes
I dJ1 4) least divisor f&g g primes & @81 5) nearest square et a3 squares & 386" 33|

ONE-MINUTE SHORTCUT . &g fiie & graede

To make 2°x3%into a cube, do not multiply it. Exponents 5 and 4 need +1and +2 to reach 6, so multiply by 2x%32
= 18. This is exact because cubes require exponents 0,3,6,...; it is not a shortcut for addition/subtraction
questions.

2°x3% & cube g8 Bt €t multiplication &7 931 5 8 6 96 Bet +1 w3 4 & 6 I9a BEL +2 TR 5| for BEt 2x32 = 18 55 I
a1 feg multiplier €t 3; add/subtract s Fes €9 &di|
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Which of the following is a perfect square?
J&t i3t €9 faadt perfect square 3?

252 361 438 572

Answer: B — 361

Quick method (%20 sec): 192 = 361. Also, a square cannot end in 2 or 8, eliminating A, C and D quickly.

Full method: 361 = 19%19, hence it is a perfect square. 252 ends in 2, 438 ends in 8, and 572 ends in 2; no perfect
square can end in 2 or 8.

seye 3dlar (x20 Afde): 192 = 3611 Square 2 AT 8 &% ¥3H &dl Jer, fon Bet Tt 393 ae A I6|
yar 3dtam 361 = 19x19 J1 252, 438 »3 572 & midt mi square et Ao &l

What is the least number to be added to 87 to make it a perfect square?
87 f&9 fdat A3 3 &<t Aftmr Adle 37 perfect square g2

9 M 13 15

Answer:C —13

Quick method (%20 sec): 92=81and 102=100. Next square after 87 is 100; add 100-87=13.

Full method: Since 81<87<100, the next perfect square is 100. Required addition = 100-87 = 13.
Baye 3dtar (=20 Afde): 81 3 100 € fegard 87 31 Mar™T square 100 I1 100-87=131
yar sdftam: 92=81 »3 102=1001 fem et 87 f&g 13 Aze & 100 g7 31

What is the least number to be subtracted from 560 to make it a perfect square?
560 f&d fdat A3 3 8t Aftm werdle 37 perfect square 822

9 16 31 44

Answer: C — 31

Quick method (%25 sec): 232=529 and 242=576. Nearest lower square is 529; subtract 560-529=31.

Full method: 560 lies between 232=529 and 242=576. To make it a square by subtraction, use 529. Difference =
560-529 = 31.

seye 3dtar (=25 Afde): 232=529 »3 242=5761 I8 square 529 J1 560-529=311
yar 3dlar: weger J, fer Bet 560 3 227 73 3 &35 square 529 81§33 31 31

What is the least number by which 432 must be multiplied to make a perfect cube?
432 & fan 73 3 &<t At 578 gre7 adte 3 perfect cube €372

2 3 4 6

Quick method (%25 sec): 432 = 2#x33. For a cube, 2% needs two more 2s, so multiply by 22=4.
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Full method: 432 = 16x27 = 24x33. Cube exponents must be multiples of 3. Raise exponent of 2 from 4 to 6 by
multiplying by 22=4. Then 432x4 = 26x33 = (22x3)3 = 123. Hence the correct answer is C.

saye 3dlar (25 Afde): 432 = 24x33| cube B¢t 2 € power 6 =831 3, for ¢t 2224 7% gr&T 3|
yar 3dtam: 432x4 = 25x33 = 123 fem &€t €39 C 3

Which number has an odd number of positive factors?
Jo faadt rftmir 2 positive factors €t farest odd 3?2

48 50 64 75

Answer:C — 64

Quick method (*20 sec): Only perfect squares have an odd number of factors. 64=82,

Full method: Factors normally pair as d and N/d. A square alone pairs with itself, so a perfect square has one

unpaired middle factor and hence an odd count. 64=82; 48, 50 and 75 are not squares.

seye 3dlar (20 Afde): 328 perfect square © factors €1 farest odd Jet 31 64=82 31
yar 3dtam: factors Afani fég MEe g& 1 square fE€g fegdra @ square root Mye My &% AF geier J, fer et farest odd
Jet J1

What is the least number by which 675 must be divided to obtain a perfect square?
675 & fan H3 3 22 Hiftm & 3791 2€1e 31 perfect square fHs?

3 S) 15 25

Quick method (%30 sec): 675 = 33x52, Remove one 3 to leave 32x52, a square. Divide by 3.

Full method: 675 = 27x25 = 33x52. A square needs even exponents. Dividing by 3 reduces 3310 32, giving 225 =

152. No smaller divisor than 3 can fix the odd exponent.
seye 3dlar (30 Afde): 675 = 33x52| g 3 ge@= 3 32x52 square g 31 fom &t 3 &8 FaT|
ya 3dfta: 675/3=225=151 for =&t A9 3 < divisor 3 J1

Find v1764.
V1764 B3|

38 40 42 44
Quick method (=25 sec): 422=(40+2)2=1600+160+4=1764.

Full method: Factorise: 1764 = 4x441 = 22x212 = 22x32x72, Therefore v1764 = 2x3x7 = 42.

saye 3dlar (=25 "fde): 422 = (40+2)% = 1600+160+4 = 17641
yagr 3dtam: 1764 = 22x32x721 g At 3 s factor B2: 2x3x7=42|
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Ex 8 PSSSB pattern: What is the least number by which 1,200 must be multiplied to make a perfect cube?
PSSSB dcga: 1,200 & for 13 3 2t Hftmt &3 gre adie 37 perfect cube 82?2

A) 30 B) 45 C) 90 D) 180

Answer: D — 180

Quick method (=35 sec): 1200 = 24x3x52. Next multiples of 3 are 6,3,3; supply 22x32x5 = 180.

Full method: 1,200 = 12x100 = 22x3x22x52 = 24x31x52, To make exponents multiples of 3, multiply by 22x32x5]
= 4x9x5 = 180. Product has exponents 6,3,3 and is a cube.

seye 3dtar (=35 Afde): 1200 = 2#x3x52| cube Bt exponents 6,3,3 5261 83 22x32x5 = 180 J

yar 3dftam: 1200 & factorise ada 24x3x52 firger I1 180 &% I 506 3 powers 6,3,3 I Ae I, for St perfect cube
g J|

COMMON MISTAKE - »y B3t

e For a cube, making every exponent even. Even exponents are for a square; cube exponents must be multiples
of 3.

e For “least number to subtract”, using the next higher square. Subtraction needs the nearest lower square.

e Thinking an odd number of factors means the number is odd. 64 is even but has 7 factors.

e Using last-digit rules as a proof that a number is a square. They eliminate choices but cannot prove a square
by themselves.

cube €t exponent even &df, 3 T multiple I7dter 31 subtract @8 HeS f€9 d&& nearest square 21 odd number of
factors € H3%g Hitm™ odd J= &dt; 64 even J1 last-digit rule % fHag options Iee I, YaT proof &dt g

EXAM TIP - ydifunr gsmo

Square/cube multiplier questions are high-value in SSC, Railways and state recruitment papers. Aim for 30-40
seconds: factorise just enough to write prime exponents, then fill the missing exponent. Do not calculate the
large product unless a final verification is needed.

Square/cube multiplier 83 A2 SSC, Railways ™3 state exams €9 §g3 M6 I&| 30-40 Afde € e/ddic 34| prime
exponents f&d »3 7 power uie 3 8g ydt &3; €5t multiplication 3 €91

Unit Digit and Last Digits of Powers
w3t g feard nia m3 vnydt wia

1. What is it? feg dt 32

The unit digit is the last digit of a number. For a huge power such as 7103, writing the whole number is impossible in an

exam, but its last digit repeats in a short cycle. It is like a bus route that returns to the same stop after a fixed number of
stops.

Unit digit Hftmr & gt wia ger 31 7193 2gaft 23t power ydt fisue &t 83 &, fagfa nmidht nia 82 cycle fég goa€er 31 feg &x 2 fixed
ge €91 J 1 3 stops 3 gmiE 43 BH deds &g mir AT J1
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Recognise it: "Unit digit”, “ones digit”, “last digit", “last two digits”, “what digit is in the units place”, or a large
exponent/power are the clues.

y=re: unit digit, ones digit, last digit, last two digits 7 €3t power 248 3t cycles 331

Base ending Unit-digit cycle Cycle length Exponent shortcut

2 2,4,8,6 4 Use exponent mod 4

3 3,971 4 Use exponent mod 4

4 4,6 2 Odd - 4; even > 6

7 7,9, 3,1 4 Use exponent mod 4

8 8,4,2,6 4 Use exponent mod 4

9 9,1 2 Odd = 9; even > 1

0,156 Same digit always 1 No cycle calculation needed

KEY IDEA - ¥y dI%
For a cycle of length 4, divide the exponent by 4. If the remainder is 1, take the first term; 2, take second; 3, take
third; and remainder O means take the fourth term. This final point prevents the most common error.

Cycle €t length 4 2 3' exponent & 4 & 3791 fe€1 remainder 1 d2 37 ufgsT term, 2 = 3 g1, 3 J= 37 31A" »3 remainder 0
d= 3F 9ur term B<1 remainder 0  UfgsT term & AH3|

2. Standard method yar sdtar

1. Keep only the unit digit of every base.

2. Write the correct cycle for that unit digit.

3. Divide the exponent by the cycle length.

4. Select the cycle position from the remainder; zero means the final position.

5. For a product, find each unit digit separately, multiply them, and keep the final unit digit.

1) I9 base ® fHag unit digit 821 2) 8HE" cycle &1 3) exponent & cycle length &% a1 fe€1 4) remainder 3 position g; 0 &
H3%g Mradt position| 5) product f&g 3 power & unit digit 3€ 3 3 €9 g7 ad|

ONE-MINUTE SHORTCUT - g fiie @ gracde

Ignore every digit except the last one: 23744 has the same unit digit as 744 Since 44 is divisible by 4, take the
fourth term of 7,9,3,1: answer 1. This works for unit digit only; it cannot find the last two digits.

firge mmaat digit 28: 23744 = unit digit, 744 frar At 31 44, 4 &% deer 3, fer B¢t 7,9,3,1 @ Ja term 1 821 ferg f1ae unit digit
et 3, last two digits et &t

What is the unit digit of 3177
317 & unit digit st 32

1 3 7 9
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Quick method (220 sec): Cycle of 3is 3,9,71. 17 mod 4 = 1, so take first term: 3.

Full method: 3" ends in 3, 32in 9, 33in 7, and 3% in 1. The pattern repeats every 4 powers. Since 17=4x4+1, unit
digit is the first cycle term, 3.

saye 3dtar (20 Afde): 3 € cycle 3,9,7,1 31 17 & 4 &% 31 €< 3 remainder 1 3, for B¢t ufasT term 31
yar 3dtam: 3 &t powers & mnidl #id 3,9,7,1 g€ I M3 4 3 g™iE repeat Ie TS| 17=4x4+1 T, fer et €339 31

Ex2 What is the unit digit of 4527
4°2 g ynit digit it 32

A) 4 B) 6 C) 8 D) 2

Quick method (%15 sec): 4 has cycle 4,6. An even exponent gives 6.

Full method: 4" ends in 4 and 42=16 ends in 6. Multiplying again by 4 returns last digit 4, so cycle is 4,6. Since 52
is even, take 6.

saye 3dlar (=15 Afde): 4 T cycle 4,6 I1 even exponent €t unit digit 6 ger J|
ya 3dtam: 41 = nmcht via 4 vi3 42 w1 6 31 UeTs 4,6 repeat T d1 52 even 3, fom wE 61

Ex 3 What is the unit digit of 27352
273° & unit digit &t 37
A) 1 B) 3 C) 7 D) 9
Quick method (20 sec): Use 7 only. Cycle 7,9,3,1; 35 mod 4=3, so take the third term, 3.

Full method: The unit digit of 27 is 7. 71, 72, 73, 7% end in 7,9,31. Since 35=4x8+3, unit digit is 3.

Baye 3dtar (=20 Afde): fide 7 321 cycle 7,9,3,1 31 35 mod 4 = 3, for B¢t A term 3 31
yar 3dlar: 27 € unit digit 7 31 7 &t powers g cycle 7,9,3,1 31 35=4x8+3, fer &€t unit digit 3 J1

Ex 4 What is the unit digit of 81232
8123 @ unit digit =t 32
A) 2 B) 4 C) 6 D) 8
Quick method (220 sec): Cycle of 8 is 8,4,2,6. 123 mod 4 = 3, so third term is 2.

Full method: 8" ends in 8; 82 ends in 4, 83 ends in 2; 84 ends in 6. This repeats. Since 123 leaves remainder 3 on
division by 4, use 2.

saYe 3dlar (~20 Afde): 8 @ cycle 8,4,2,6 31 123 & 4 &% Ia1 €< 3 remainder 3 3, for €t 37 term 21
yar 3dta: 8 €t powers 2 unit digits 8,4,2,6 repeat g I&| remainder 3 d3d €39 2 J1
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What is the unit digit of 122° x 13127
1222 x 1312 @ unit digit st 2

2 4 6 8

Quick method (%30 sec): 22°: 25 mod 4=1, unit digit 2. 3'2: 12 mod 4=0, unit digit 1. Product ends in 2.

Full method: Use last digits only. Cycle of 2 gives 2 for exponent 25. Cycle of 3 gives the fourth term 1 for
exponent 12. Their product is 2x1=2.

seye 3dtar (=30 Afde): 22° = unit digit 2 3 M3 312 e 11 grem 2 3
yar 3dlar: 12 2 mrHdt 2 w13 13 T »mddl 3 821 2 & cycle 3 3 € cycle & A digits 2 »3 1 & I&51 2x1=21

What is the unit digit of 9202 + 71012
9202 1 7101 @r ynit digit =t 32

0 2 4 8

Quick method (=30 sec): 9 to an even power ends in 1. For 7101, 101 mod 4=1, so it ends in 7. Sum ends in 8.

Full method: 9 has cycle 9,1. Since 202 is even, 9292 ends in 1. 7 has cycle 7,9,3,1. Since 101 mod 4=1, 7'% ends in
7. Sum=1+7=8.

seye 3dtar (30 Afde): 9 €t even power = unit digit 1 Jerd1 7797 &t remainder 1 3, fer &t 71 23 8 J1
yar3dlar: 9 e cycle 9,13, e &et 11 7 ¥ cycle 7,9,3,1 3, fem &€t 71 1+7=81

What is the unit digit of 558 x 641 x 9177
508 x 641 x 917 @ unit digit st 3?

0 4 5 6

Quick method (»20 sec): A factor ending in 5 multiplied by a factor ending in even digit 6 gives a product ending
in 0: 5x6=30. Remaining factor cannot change the final 0.

Full method: 5°8 ends in 5; 641 ends in 6. Their product ends in 5x6=30, hence 0. Multiplying by 917 whose unit
digitis 9, keeps the final unit digit O.

gaye 3dlar (=20 Afde): 5 &5 H3H IS & power M3 6 35 ¥3H IS ! power T I 0 &3 H3H Je7 J: 5x6=30
yar 3dta: 5% © unit digit 5, 64" & 6 31 5x6=30 3 01 gmiE €9 9 &5 I d9s &5 €t 0 ot gdar|

SSC CGL pattern: What is the unit digit of 237442
SSC CGL deds: 2374 = unit digit &t 372

1 3 7 9
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Quick method (=20 sec): Use unit digit 7. Its cycle is 7,9,3,1. Since 44 mod 4=0, take the fourth term, 1.
Full method: Only the last digit of base matters. Replace 237 by 7. The cycle length of 7 is 4. Since 44=4x11, the
exponent is at the fourth position in the cycle. Hence the unit digit is 1.

Faye 3dlar (~20 "fde): 237 T »mydt digit 7 I1 cycle 7,9,3,1 ™3 44 mod 4=01 fer B€t Iam term 11
ya 3dlam: base 2 figg mnidt digit 7 & 321 44, 4 & multiple 3, fer &€t cycle T Jar digit 1 mrear|

COMMON MISTAKE - »ry ars3t

* When exponent mod 4 is 0, choosing the first term instead of the fourth term.

» Using the full base rather than its last digit; 237" and 7" have the same unit digit.
e Adding/multiplying the exponents of separate powers. Find each final digit first.

e Using unit-digit cycles to answer a last-two-digits question.

remainder 0 IS 3 cycle € Ufg® &df, Mrddt term 821 Yd base &d1, figg »mddt digit 2331 24t powers €t exponents §
™8 &1 Unit-digit rule 7 last two digits &df d€ Ae|

EXAM TIP - ydifunr gsmo
Unit-digit questions are among the quickest one-mark questions—target 15-30 seconds. Memorise the six rows
in the cycle table. In products, a 5 and an even final digit often create a quick final O.

Unit-digit € 7e™® A3 3 3@ one-mark questions 36—15-30 Afda| cycle table €Mt & rows @< &d1 Product f€9 5 3 even
final digit fH&e 3 Mamg unit digit 0 < A7 3|

Division Algorithm and Basic Remainder Questions
gra1 v faod m3 gfenl Anes

1. Whatis it? feg t 32

When 47 biscuits are shared among 6 children, each receives 7 biscuits and 5 remain. This is the division algorithm:
the total is the divisor times the quotient, plus the leftover remainder.

47 farde 6 dfanit 89 €3 37 gg ffa § 7 fHssedl »13 5 gg=dt| fedt division algorithm 3: total = divisor x quotient + remainder|

KEY IDEA - Y dI®
Dividend = Divisor x Quotient + Remainder, with O = Remainder < Divisor. If the remainder equals or exceeds
the divisor, divide once more—it is not a valid final remainder.

Dividend = Divisor x Quotient + Remainder, ff/& 0 = remainder < divisor| Remainder divisor € g3=9d A 23" &d1 d Ha<T;
Je 3t Y3 391 el

2. Standard method yar sdtar

1. Write the four roles: dividend, divisor, quotient, remainder.

2. Substitute the known values in D=dq-+r.

3. For a remainder, use the closest lower multiple of the divisor.
4. For "least number to add”, find how far to the next multiple.

5. For "least number to subtract”, use the current remainder itself.
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D=dg+r fég f&3M values 381 Remainder B¢t divisor € A3 3 &3&% d&8" multiple 321 divisible §=8< &€t add = divisor-remainder
3 subtract = remainder ge' J1

ONE-MINUTE SHORTCUT - ffx fifz @ mrgede

If a number leaves remainder r on division by d, then it is r short of a lower multiple and d-r short of the next
higher multiple. Thus add d-r; subtract r. This works only when r is the final valid remainder.

fan Fiftm & d & 37d1 2 3 remainder r » 3t I&8 multiple 3 r 9 m3 »a® multiple 3 d-r We J1 for ¢t add=d-r 3

subtract=ri

Ex1 When 83 is divided by 7, what is the remainder?
83 & 7 & 391 ¥ 3 remainder Jf 3?

A) 4 B) 5 C) 6 D) 7

Quick method (15 sec): Nearest lower multiple: 7x11=77. Remainder=83-77=6.

Full method: Divide 83 by 7: 7 goes 11 times because 7x11=77. Difference is 83-77=6. Therefore 83=7%11+6.

gaye 3dlar (=15 Afde): 7x11=77 A3 3 &35 I&& multiple 31 83-77=61
yar 3dlam 83=7x11+6 {84 Hae il fer et remainder 6 J1

Ex2 A number leaves remainder 4 when divided by 9. What least number should be added to make it divisible
by 9?
féa Aftm & 9 &3 391 2 3 remainder 4 MEeT J1 8HS 9 B divisible 978 Bt fdar wie-we #te?

A) 4 B) 5 C) 9 D) 13

Quick method (=15 sec): Next multiple is 9-4=5 away.

Full method: Write number = 9g+4. Add 5: 99+4+5=9g+9=9(q+1), which is divisible by 9.

3aUe 3dtar (»15 Afde): »a®@ multiple 39 g5t 9-4=5 J|
yar 3dlar: \ftpt 9g+4 31 5 A3 3 99+9=9(q+1) =T J|

Ex3 A number leaves remainder 11 when divided by 17. What least number should be subtracted to make it
divisible by 17?
17 & 3791 @< 3 remainder 11 ne 3t divisible 58 Bt fdar werete?

A) 6 B) M c) 17 D) 28

Answer:B —11

Quick method (=15 sec): Subtract the present remainder itself: 11.

Full method: Number=17g+11. Subtracting 11 gives 17q, a multiple of 17. Hence least subtraction is 11.
saye 3dlar (=15 Afde): divisible g8 B¢t Hge remainder 11 dt weg|
yar 3dtam: At 179+11 31 11 we@e 3 17q 887 J, 7 17 &8 I J|
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The divisor is 13, quotient is 8 and remainder is 5. Find the dividend.
divisor 13, quotient 8 m3 remainder 5 J1 dividend 33|

99 104 109 17

Answer: C — 109

Quick method (=15 sec): Dividend=13x8+5=104+5=109.

Full method: Apply Dividend=DivisorxQuotient+Remainder. Thus D=13x8+5=104+5=109. Check: 109+13 gives
quotient 8 and remainder 5.

geye 3dtar (~15 "fde): dividend=13x8+5=1091
yar 3dtar: D=dq+r dE: D=13x8+5=1091 109 & 13 &% Id1 €= 3 8 Tl 5 e J|

A number when divided by 15 gives quotient 12 and remainder 9. What is the number?
féx Hftmr & 15 & 31a1 €< 3 quotient 12 W3 remainder 9 »rger J1 Hftm ot 32

171 179 180 189

Answer: D — 189

Quick method (=15 sec): 15%x12=180; add remainder 9: 189.

Full method: D=15%x12+9=180+9=189. Remainder 9 is less than divisor 15, so it is valid.

gaye 3dtar (=15 Afde): 15x12=180 M3 9 A3: 1891
yar 3dtam D=15x12+9=18919, 15 3 8¢ J, f&H B¢t remainder valid J1

What is the remainder when 1,001 is divided by 10?
1,001 & 10 &% g7a1 €< 3 remainder ot 372

0 1 9 10

Quick method (10 sec): Remainder on division by 10 is always the last digit: 1.

Full method: 1,001=10%100+1. Therefore quotient is 100 and remainder is 1.
gaye 3dtar (=10 Afde): 10 &8 3791 € remainder fiar »mydt digit Jer d: 11
yar 3dlam 1,001=10x100+1, fer B€t remainder 1 31

A number gives quotient 7 and remainder 13 on division by 13. Which statement is correct?
féx Aftm § 13 &® a1 2 3 quotient 7 »3 remainder 13 g fapr 31 fagaT ags At 3?2

The dividend is 104. The division is valid.

Remainder must be less than 13. Quotient must be 13.

Answer: C — Remainder must be less than 13

Quick method (»20 sec): Final remainder is always 0 to divisor-1. Remainder 13 with divisor 13 is impossible.

Full method: In division, O=r<d. Here d=13, so valid remainders are 0 through 12. A remainder of 13 must be
carried into the quotient: 13x7+13=13x8, so actual quotient would be 8 and remainder 0.
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gaye 3dlar (=20 Afde): remainder I divisor 3 8¢ e 31 divisor 13 I2 3t remainder 13 &df J AaET|
yar 3dlam valid remainder 03 12 38 J1 13x7+13=13x8, fer B€t »HS quotient 8 »3 remainder 0 JeT|

Ex 8 Punjab Police pattern: A number leaves remainder 7 when divided by 12. What remainder will twice the
number leave when divided by 12?

Punjab Police Ucds: f8a Aftm & 12 & 37d1 2 3 remainder 7 »8eT 31 8L €91 § 12 &% 3191 €< 3 remainder &t
Jearm?

A) 1 B) 2 C) 7 D) 14

Quick method (%20 sec): Double remainder: 2x7=14. Reduce it modulo 12: 14-12=2.

Full method: Let number=12qg+7. Twice it: 2(12q+7)=24q+14=12(2g+1)+2. Hence remainder is 2.

seye 3dlar (20 Afde): remainder 7 § €917 &3: 141 12 we@e 3 2 59w J|
yar 3dlam: Aftpr 129+7 31 €aret 24q+14=12(2g+1)+2 gt 31 fer &t remainder 21

COMMON MISTAKE - »H ai&3t

e Writing a remainder equal to the divisor. It must always be smaller.

e Using d-r when the question asks what to subtract; subtract r, not d-r.

e For a multiple of a number, forgetting to reduce a new remainder that is = divisor.

* Interchanging quotient and divisor in D=dq-+r.
remainder divisor © §979d &dl d AAE'| subtract B¢t r wer€e If, d-r &dt1 &=f remainder divisor 3 €3 38 3t Y3 WG| D=dq+r
f€9 divisor »3 quotient &7 gE3 |

EXAM TIP - y3tfunr gsmo

Division-algorithm questions are usually direct and should take 15-25 seconds. The option “remainder = divisor”
is an immediate red flag. For add/subtract questions, write only the remainder and divisor—there is no need to
know the original number.

Division algorithm 8 Ae® m™ 39 3 fid g2 g6 3 15-25 Afde 38 I&1 remainder=divisor &' option 333 I1S3 J|
add/subtract €t MAS number & 83 &df, 328 divisor M3 remainder &t 35|

Remainders of Powers and Algebraic Remainder Patterns
w3t »13 Hirarfest gui @ Anes

1. Whatis it? fea &t 32

In these questions, the number is too large to divide directly: 3100, 1745, or an expression such as 118-1. The safe idea
is to replace a number by its small remainder first, then work with a short cycle.

fogt Fest fég FHftmr ag3 &8t 3et 3, fa 3100 77 1740 fifa 391 &ff agwT1 Ufast base & &< remainder 32, fag 8Fe cycle =a3|

Recognise it: “"Remainder when ... is divided by ...", very large exponent, “divisible by x-a", or expressions containing

x" + 3",
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yare: remainder when, €3t power, divisible by x-a @ x" + a" €3ar expression de 37 f&g Type J1

KEY IDEA - Y dI%

* If a leaves remainder r on division by m, then a" leaves the same remainder as r" on division by m.
» x"-a"is divisible by x-a for every positive integer n.

o x"+a" is divisible by x+a when n is odd.

o x"-a"is divisible by x+a when n is even.
#ad m &S I912S 3 r remainder Me, 37 a" €t g " &% dH dg Hae afl x"-a" I x-a I e 1 n odd I 31 x"+a", x+a
&8 I J; N even J= 3T minus €8T U x+a &' deT J|

2. Standard method yar sdtar

1. Reduce the base modulo the divisor.

2. Write the short remainder cycle, if any.

3. Reduce the exponent by the cycle length.

4. For an algebraic expression, first check whether a standard factorisation applies.
5. Turn a negative remainder into a positive one by adding the divisor.

1) base & divisor 3% 371 € & 2¢' remainder g1 2) e cycle {881 3) exponent & cycle length &8 weg| 4) expression &9
yfg&t identity/factorisation ¥4 31 5) negative remainder e 3t divisor 73 & positive remainder §=8|

ONE-MINUTE SHORTCUT . &g fiie @ gragede

For 1729 divided by 5, replace 17 by 2. Now 24 leaves remainder 1 on division by 5, and 20 is a multiple of 4, so
the answer is 1. This works because 17 and 2 differ by a multiple of 5; it does not permit replacing the base by
any convenient small number.

17208 5 75 ga1 2 Bt 17 €t 7 2 w2, fagfa 17 M3 2 & 29d 5 = multiple 31 2% € remainder 1 713 20, 4 T multiple 3, fer ot
€33 11 MYt Had! € & number &dt 3 AaR|

ex1 What is the remainder when 320 is divided by 5?

320 5 &% 3731 €< 3 remainder &t 3?

A) O B) 1 C) 3 D) 4

Quick method (%20 sec): 3%=81leaves remainder 1 on division by 5. Since 20 is a multiple of 4, remainder is 1.

Full method: Remainders of powers of 3 modulo 5 are 3,4,2,1 and then repeat. Since 20 mod 4=0, take the fourth
term, 1.

gaye 3dtar (=20 Afde): 3%=81 & 5 @ a1 2= 3 1 992 I 20, 4 & multiple 3, for et €59 11
yar 3dta: 3 @it powers 2 remainders 3,4,2,1 repeat g€ &1 20 mod 4=0 J, fer et Jamterm 11
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What is the remainder when 17" is divided by 5?

17158 5 &% 3791 €< 3 remainder &t 3?

1 2 3 4

Quick method (=20 sec): 17 leaves remainder 2. Cycle of 2 modulo 5 is 2,4,3,1. Since 15 mod 4=3, answer is 3.

Full method: 17=5%3+2, so 171 has the same remainder as 2'°. 21,22,23,24 leave remainders 2,4,3,1. Remainder
position 3 gives 3.

gaye 3dlar (=20 Afde): 17 © remainder 2 31 2 € cycle 2,4,3,1 31 15 mod 4=3, f&r ¢t 3
yar 3dtam: 17=5x3+2 3, fem met 171° &t & 21> 21 cycle & FiAr term 3 31

What is the remainder when 7°9 is divided by 6?

7°9 & 6 &% 3131 €< 3 remainder &t 3?
0 1 5 6
Quick method (=10 sec): 7 leaves remainder 1 on division by 6. So every positive power leaves remainder 1.

Full method: 7=6+1. Thus 7°0=(6+1)°9. Every expanded term except 1 contains factor 6, so remainder is 1.

seye 3dlar (x10 Afde): 78 6 @ T2 3 1 99 JI 1 €1 et € positive power 1 dt gfdet 3
yagr 3dftam: 7=6+11(6+1)°0 2 expansion f&g 1 3 fast g term f&9 6 = factor 31 remainder 1 31

What is the remainder when 118-1is divided by 10?

118-18 10 &% 3791 < 3 remainder &t 3?

0 1 8 9

Quick method (%15 sec): 11 leaves remainder 1 on division by 10. So 118 leaves 1; subtracting 1 gives 0.

Full method: 11=10+1. Thus 118-1=(10+1)8-1. Every binomial term apart from the final 1is divisible by 10; after
subtracting 1, all terms are divisible by 10.

saye 3dtar (15 Afde): 11 @ remainder 1 31 feA <t 118 @ remainder 1 »3 1 we@= 3 01
ygr sdftam: 11=10+11(10+1)8-1 fég &9 73 terms f&g 10 =" factor 31

Which expression is always divisible by x+3 for a positive odd integer n?
positive odd integer n B¢t da faa3™ expression INH x+3 & divisible J?

Xn_3n Xn+3n

x"+3 xN-3

Answer: B — x"+3"
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Ex 6

Ex7

Quick method (%20 sec): For odd n, a"+b" has factor a+b. Here a=x and b=3.

Full method: The identity for odd n is x"+3"=(x+3) (x"~1-3x""2+...-3"). Thus it is divisible by x+3.
gaye 3dlar (=20 Afde): odd n et a"+b" f&9 a+b factor g7 J1 f¥a a=x M3 b=3 J|
yar 3dtam: odd power & identity »igrTg x"+3"=(x+3)(...) | foH et x+3 &S deeT J|

What is the remainder when 239 is divided by 7?

230 7 &% 3191 €< 3 remainder &t 3?

A) 1 B) 2 C) 4 D) 6

Quick method (%20 sec): 23=8 leaves remainder 1 on division by 7. Since 30 is a multiple of 3, answer is 1.

Full method: Remainders of powers of 2 modulo 7 are 2,4,1 and repeat. Since 30 mod 3=0, select the third term, 1.

gaye 3dflar (=20 Afde): 2°=8 & 7 & ga12< 3 1 §9<7 1 30, 3 & multiple 3, fem et 11
yar 3dtar: 2 €t powers 2 remainders 2,4,1 repeat ge &1 30 mod 3=0, fer €t Stamterm 11

If a number leaves remainder -2 on division by 9 in an intermediate calculation, what is its standard

positive remainder?

Ex 8

A fegaas fonmg €9 9 &% 3791 a9 3 remainder -2 M=, 3 standard positive remainder it d=2ar?

A) 2 B) 7 C) 9 D) 1

Quick method (=15 sec): Add divisor: -2+9=7.

Full method: A remainder r can be changed by adding the divisor without changing the congruence. Thus -2 and
-2+9=7 represent the same remainder class modulo 9. Since 7 lies from 0O to 8, it is the standard remainder.

gaye 3dlar (=15 Afde): divisor 9 73: —2+9=7|
ya' 3dlam: remainder f€9 divisor #3< &% A<t value modulo 9 adt geaedt| -2+9=7 3 7, 0 3 8 2 fegad J1

Railways pattern: What is the remainder when 543+343 is divided by 8?

Railways degs: 543+3%3 & 8 5% 3ra1 €< 3 remainder &t 3?

A) O B) 2 C) 4 D) 6

Quick method (=30 sec): Modulo 8, 52 and 32 both leave 1. Since 43 is odd, 543 leaves 5 and 343 leaves 3.
Sum=8, remainder O.

Full method: 51,52 leave remainders 5,1, repeating. With odd exponent 43, remainder is 5. Similarly, 343 |eaves 3.
Therefore 5+3=8, giving remainder O when divided by 8.

gaye 3dtar (=30 Afde): 5 m3 3 € even power T remainder 1 3143 odd 3, o B¢t remainders 5 3 31 73 8, for Set
remainder 01
yar 3dlam: 5 € cycle 5,1 3 3 € cycle 3,1 31 odd exponent B¢t 5 73 3 s a1 13 8 3, fer &t remainder 01
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COMMON MISTAKE - »H ai&3t

* Reducing a base correctly but forgetting to reduce the resulting power cycle.
o Using x"+a" divisible by x+a for even n; that rule needs odd n.

e Leaving a negative remainder as the final answer.

» Using the unit-digit cycle instead of the remainder cycle for a different divisor.

base wer d exponent cycle 38 &1 A€I x"+a" f&g x+a &t divisibility €t n odd grdter 31 negative remainder § positive
standard remainder f€9 g€81 g9 divisor B¢t cycle &4d' d Hae' J|

EXAM TIP - y3tfanr gsmo
These questions are common in SSC CGL/CHSL and Railways, particularly 2", 3", 7" and expressions near a
multiple of the divisor. Target 25-40 seconds; look for a remainder of O, 1 or -1 before writing a long cycle.

SSC CGL/CHSL 3 Railways fég f&g nes gg3 68 &1 ufast 249 fa base € remainder 0, 1 A -1 3t &df; mfid fég & cycle
&dt fsae der| 25-40 Afde T agdie 39|

Least Number, Greatest Number and Exact Divisibility
"S 3 231, A3 3 23 w3 ydt srardar Aftpr

1. Whatis it? fea st 32

These questions combine remainders with LCM or HCF. Suppose several bus routes return after 6, 8 and 10 minutes:
the first common return is their LCM. If several numbers leave the same remainder, first remove that remainder; what
remains is divisible by every divisor.

feqyt HE®sT f€9 remainder & LCM A HCF &drer 31 7 €7 6,8,10 fife amie »8<, 31 fedd M8 & AW LCM J'1 / et divisors &% fEd
remainder M2, Ufdst 8€J remainder Wes; g9t Bt I3 divisor &7 adaft|

KEY IDEA - HY d®

e Least number divisible by a, b, c = LCM(a,b,c).

e Least number leaving common remainder r = LCM(a,b,c)+r, provided r is smaller than every divisor.
» Greatest divisor leaving the same remainder when dividing A, B, C = HCF(A-B, B-C, A-C).

e For "least number to add/subtract”, use the remainder as in Part 4.
a,b,c 3 divisible A3 3 81 Hitm LCM 31 €3 remainder r €3 8! A3 3 &t At LCM+r g€t 31 A,B,C & 3ra1 2< 3 fia
remainder 23 €& H3 3 €3 divisor, 8%’ € differences € HCF ger J|

2. Standard method yar sdtar

1. Underline whether the question asks least or greatest.

2. For least common multiple conditions, find LCM; for greatest common divisor conditions, find HCF of differences.
3. If a common remainder r is present, subtract it before HCF/LCM reasoning.

4. Check that r is less than every stated divisor.

5. Test the final answer in one condition.

houseofaspirants.in « Free notes, MCQs & PYQs Page 33 [ 65



HOUSE OF ASPIRANTS « Quantitative Aptitude Chapter 1- Number System

least I€ 3" Mand LCM m3 greatest divisor d€ 37 differences € HCF &3dre" 31 Common remainder dg 37 Ufast we§ | »i3 feg fiq
condition & answer check a3

ONE-MINUTE SHORTCUT - ffx fifz @ mrgede

If a number leaves remainder 4 on division by 6, 8 and 10, subtract 4 mentally. The remainder-free part must be a
multiple of LCM(6,8,10)=120. So the least number is 124. This shortcut does not apply when the remainders are
different.

7 6,8,10 &' 3d1 €< 3 IJ 91 remainder 4 3, 3" Ufast 4 weg| gfgm fdAr LCM(6,8,10)=120 T multiple d=ar| fer 3¢t 73 3 8¢t
At 1241 Remainders 2493 d< 3 f&g shortcut &dt SareT|

Ex1 Find the least number divisible by 6, 8 and 15.
6, 8 M3 15 &S divisible A3 3 &2t At B3|

A) 60 B) 90 C) 120 D) 240

Answer: C — 120

Quick method (%25 sec): 6=2x3, 8=23, 15=3x5. Take highest powers: 23x3x5=120.

Full method: LCM needs every prime to its highest exponent: 23,31 51 Thus LCM=8x3x5=120. It divides by 6,8
and 15 exactly.

seye 3dlar (=25 Afde): 6=2x3, 8=23, 15=3x51 highest powers 23x3x5=1201
ya' 3dlam: LCM B¢t Id prime €t A3 3 €31 power 821120 & 6,8,15 A3 &8 a1 €< 3 remainder 0 J|

Ex2 What is the least number which leaves remainder 2 when divided by 5, 6 and 8?
faadt A3 3 821 Aftmr 5,6 M3 8 &% 91 €< 3 IJ =9t remainder 2 83<1 3?2

A) 118 B) 120 C) 122 D) 242

Answer: C — 122

Quick method (=25 sec): Remove common remainder 2. LCM(5,6,8)=120. Add back 2: 122.

Full method: Let N leave remainder 2 each time. Then N-2 is divisible by 5,6,8. LCM=23x3x5=120. Least
N=120+2=122. Check: 122 leaves 2 on division by each.

gaye 3dlar (=25 Afde): ufas’ common remainder 2 we§1 LCM(5,6,8)=120, fag 2 #3: 1221
yar 3dtam: N-2 § 5,6,8 & dceT grdter 31 R least value 120 31 fer Bt N=122

Ex 3 Find the greatest number that divides 95 and 143 leaving the same remainder in each case.
8 13 3 23t Hiftmr 83 7 95 »13 143 & 3191 2< 3 << &9 €3 remainder €31

A) 12 B) 24 C) 48 D) 96

Answer:C — 48

Quick method (=20 sec): Same remainder means divisor divides their difference: 143-95=48. Greatest possible
divisor is 48.

Full method: Let both leave remainder r when divided by d. Then 95=da+r and 143=db+r. Subtracting gives
48=d(b-a), so d divides 48. Greatest such d is 48. Indeed, 95 leaves 47 and 143 leaves 47 on division by 48.
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Ex 4

|
I
‘

Ex 6

saye 3dla (~20 Afde): same remainder J= 3t divisor, numbers 8 difference & d2ar 143-95=48, fen et Az 3 €3
481
yar 3dlam: ¥ equations wWeT8e 3 48=d(b-a) fizer J1 fer B¢t d, 48 = factor J1 A3 3 €37 48 I

Find the greatest number that divides 143, 191 and 239 leaving the same remainder.
143, 191 3 239 & 391 22 3 €3 remainder £3< Tt °3 3 231 At &3

A) 12 B) 24 C) 36 D) 48

Answer:D — 48

Quick method (%25 sec): Differences: 191-143=48 and 239-191=48. HCF is 48.

Full method: A same-remainder divisor must divide every pairwise difference. Differences are 48,48 and 96.
HCF(48,48,96)=48. Check: 143=48x2+47,191=48%3+47, 239=48x4+47.

gaye 3dlar (=25 Afde): differences 48 M3 48 &, HCF=48|
yar 3dta: pairwise differences 48,48,96 g1 HCF 48 31 35 & 48 &% g1 2 3 remainder 47 M8er J|

What least number should be added to 389 to make it divisible by 17?
389 feg fdat A3 3 &<t At 131e 31 17 &7 divisible €2

A) 1 B) 2 C) 15 D) 16

Quick method (»20 sec): 17x22=374, so remainder is 15. Add 17-15=2 to reach the next multiple.

Full method: 389=17x22+15. To reach the next multiple, add 17-15=2. Then 389+2=391=17%23.

Baye 3dtar (=20 Afde): 17x22=374, fer B¢t remainder 15 31 »a& multiple Bet 17-15=2 A3
yar 3dlam: 389=17x22+151 2 A3 3 391=17x23 g€ J|

What is the least three-digit number divisible by 12, 15 and 18?
12, 153 18 &% divisible A3 3 &<1 f3& vial @&l Aftm &t 3?2

A) 120 B) 150 C) 180 D) 360

Answer: C — 180

Quick method (%25 sec): LCM(12,15,18)=22x32x5=180, already three digits.
Full method: 12=22x3, 15=3x5, 18=2x32. Take highest powers: 22x32x5=4x9x5=180. It is the least common
multiple and has three digits.

gaye 3dtar (=25 Afda): LCM(12,15,18)=2%x3%x5=1801 feg fS& niai 21 3|
yar 3dtar: 12,15,18 €M highest prime powers & & 180 fier 1 feg A3 &% divisible I
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Ex7 A number leaves remainders 1, 2 and 3 when divided by 2, 3 and 4 respectively. Which is the least such
number?

fea Aftm & 2,3,4 &% 3191 €< 3 gHEd 1,2,3 remainders »8e a1 HI 3 2t Aftm &t 32

A) 7 B) M C) 23 D) 35

Answer:B —11

Quick method (=25 sec): It is one less than a common multiple of 2,3,4. LCM=12; 12-1=11.
Full method: Required remainders are divisor-1in every case: 2-1,3-1,4-1. Hence N+1is divisible by 2,3,4. Least
N+1is LCM(2,3,4)=12. Thus N=11. Check: 11 leaves 1,2,3 respectively.

gaye 3dlar (=25 Afde): I3 remainder divisor 3 1 We I, for St Aftm™ common multiple 3 1 We d=afti LCM 12 3,
12-1=111
yar 3dtam: N+1 & 2,3,4 % divisible 3= gdter 31 A3 3 227 N+1=12, fer et N=111

Ex 8 SSC MTS pattern: Find the least number which when divided by 7, 9 and 12 leaves remainder 5 in each
case.

SSC MTS deda: € A3 3 &t At 83 1 7,9 M3 12 &% 3'd1 €< 3 Jd €91 remainder 5 831

A) 247 B) 257 C) 252 D) 509

Answer: B — 257

Quick method (230 sec): LCM(7,9,12)=252. Add 5: 257.

Full method: If N leaves 5 each time, N-5 is divisible by 7,9,12. LCM: 7x32x22=252. Therefore N=252+5=257. It
leaves 5 on division by all three.

3aye 3diar (=30 Afdae): LCM(7,9,12)=25215 13: 2571
yar 3dtam: N-587,9,12 378 dce grdier J1 least value 252 31 fer et N=257|

COMMON MISTAKE - »rH ars3t

e Using HCF when the question asks least common number; least usually points to LCM.

e Adding the common remainder before taking LCM. Subtract it first, then add it back.

e Taking HCF of the original numbers in a same-remainder divisor question; take HCF of differences.

e Ignoring that a remainder must be smaller than every divisor.
least common number &t HCF &df, LCM &are' 31 Common remainder Ufgst we'g, fag LCM gmiE &g 131 Same-
remainder divisor &gt original numbers T &d1, differences € HCF 21 Remainder Id divisor 3 &' d' 9dier J|

EXAM TIP - ydtfunr gsmo

State exams and SSC frequently ask the “same remainder” versions. Target 25-40 seconds. If all remainders are
one less than their divisors, add 1to the unknown number; this turns the whole question into a direct LCM
question.

State exams M3 SSC &g same remainder 8 HE'™S g'9-9'd M6 d& | 25-40 Afde f€9 31 7t I3 remainder divisor 3 1 ufe 3=
3t unknown €9 1 A3; Ae's fHar LCM g< Aer 31
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Sums of Natural, Odd, Even Numbers, Squares and Cubes
gegsl, ferd, AH w13 egar/we Aftmrei @ A3

1. Whatis it? fea &t 32

When a shop sells 1, then 2, then 3 packets every day, adding day by day is slow. Number-system formulas add the
whole pattern at once. They are useful whenever terms rise regularly by 1, by 2, or as squares/cubes.

A g6 fég gd fea 1, feg 2, feg 3 packets feae, 31 fiq-fis agd #3s" d& 1 @9usT UaT pattern fed 279 73 féer J1

Series Formula Meaning

1+2+...+n n(n+1)/2 First n natural numbers
1+3+...+(2n-1) n2 First n odd numbers
2+4+..+2n n(n+1) First n even numbers
124...+n2 n(n+1)(2n+1)/6 First n squares
13+...+n3 [n(n+1)/2]2 First n cubes

KEY IDEA - Y dI%

For a range, do not add all terms: sum from a to b = sum from 1to b - sum from 1to (a-1). For example,
21+22+...+50 = 350—320.

faRrange T3 dec Bl Ad terms o n3la3 b3 nz=13b3aTnz - 13 (a-1) a3

2. Standard method yar sdtar

1. Identify whether the terms are natural, odd, even, squares or cubes.
2. Count n carefully. For odd terms ending at 2n-1, n=(last+1)/2.

3. Use the correct formula and cancel before multiplying.

4. For a middle range, subtract the earlier total.

yfast series € farmd ygre| n € forest s &% ad| 2oy &1 & Ufost de-gic ad| fegaadt range B¢t ufas @ total WaTg|

ONE-MINUTE SHORTCUT . &g fiie & graede

Pair the first and last terms: 1+2+...+100 has 50 pairs, each 101, so total 5050. The pairing method explains
n(n+1)/2 and is especially quick when n is even.

Yfasd w3 miniydt term & /3 8761 1 3 100 39 50 #dhdt g5 m3 gg /3t 101 € 31 50x101=50501 fedt n(n+1)/2 & »Hs fega J|

Find 1+2+3+...+20.
142+3+...+20 831

190 200 210 220

Answer: C — 210

Quick method (=15 sec): 20x21/2=10%x21=210.
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|
I
I
|

Full method: Here n=20. Sum=n(n+1)/2=20%21/2=210.

gaye 3dtar (=15 Afde): 20x21/2=2101
yar 3dtar: n=20 J1 n(n+1)/2 = 20x21/2 = 2101

Find the sum of the first 15 odd numbers.
yfgst 15 odd Aftmet @ 23 &3

210 225 240 255

Answer: B — 225

Quick method (=10 sec): Sum of first n odd numbers=n2=152=225,

Full method: The first 15 odd numbers end at 2x15-1=29. Formula gives 152=225.
gaye 3dtar (=10 Afde): ufgshn n odd Aftmiret @ 73 n? Jer 1 15%=2251
yagr 3dftam: 158 odd Hftm 29 31 Formula maAa 73 152=2251

Find 2+4+6+...+40.
2+4+6+...+40 B3|

400 410 420 440

Answer: C — 420

Quick method (15 sec): 40=2n gives n=20. Sum=n(n+1)=20%x21=420.

Full method: The even series is 2+4+...+2n. Since last term 40=2n, n=20. Sum=20%21=420.

gaye 3dtar (=15 Afde): 40=2n 3 n=201 13 20x21=420|
yar 3dtar: f£g 2 3 2n 7%t even series 1 n=20 34 & n(n+1)=4201

Find 21+22+...+50.
21422+...+50 B3|

1,035 1,065 1,075 1,095

Answer: B — 1,065

Quick method (=25 sec): Sum 1-50=1275; sum 1-20=210. Difference=1065.
Full method: Required sum=S55-Syq. S50=50%51/2=1275. S53=20x%21/2=210. Therefore 1275-210=1065.

gaye 3dtar (=25 Afde): 1350 T A3 12753 13202210 31 23 10651
yar 3dtam: S;-S, = 1275-210 = 10651

Find 12+22+...+102.
12422+, +10% &31
365 385 405 425

Answer: B — 385

Quick method (=20 sec): 10x11x21/6 = 5x11x7=385.
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Full method: Use n(n+1)(2n+1)/6 with n=10: 10%11x21/6. Divide 6 into 10x21: 10x21/6=35. Thus 35x11=385.

gaye 3dlar (=20 Afde): 10x11x21/6 = 5x11x7 =385
yar 3dtar: n=10 3d1 10x11x21/6 f&9 10x21/6=35, fag 35x11=385

Find 13+23+...+53.
13423+, +53 83|

200 215 225 250

Answer: C — 225

Quick method (=15 sec): [5x6/2]2=152=225.

Full method: Sum of cubes=[n(n+1)/2]2. For n=5: [5x6/2]2=152=225.
saye 3dtar (15 Afde): [5x6/2]2 =152=225]
yagr 3dftam: cubes T AF [n(n+1)/2]? 31 n=5 due 3 2251

The sum of the first n natural numbers is 465. Find n.
Ufa&n™ n natural Bftmie’ @7 23 465 d1 n B3|

28 29 30 31

Answer:C — 30

Quick method (=25 sec): 30x31/2=15x31=465. Test the nearby option 30 directly.

Full method: n(n+1)/2=465, so n(n+1)=930. Since 30x31=930, n=30.

gaye 3dtar (=25 Afde): option 30 check &3: 30x31/2=465|
yar 3dtar: n(n+1)=9301 30x31=930, fer B¢t n=301

SSC GD pattern: Find the sum of odd numbers from 31to 59.
SSC GD de3da: 31 3 59 3 &if odd Hitmet & 13 &31

630 645 675 705
Quick method (225 sec): There are (59-31)/2+1=15 terms. Average=(31+59)/2=45. Sum=15%45=675.

Full method: Sum of odd numbers 1to 59 is 302=900. Sum of odd numbers 1to 29 is 152=225. Required
sum=900-225=675.

Baye 3dtar (=25 Afde): terms=(59-31)/2+1=151 average=(31+59)/2=451 15x45=675|
ya 3dtam: 13 59 39 odd sum=302=9001 1 3 29 3a=152=225| 234 675!

COMMON MISTAKE - »ry aisst

e Using n(n+1)/2 for even or odd numbers.

e Taking n=40in 2+4+...+40; here 40=2n, so n=20.
* For 21to 50, subtracting Spq instead of Syq.
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e For squares/cubes, forgetting the entire bracket is squared in the cube-sum formula.
Natural, odd ™3 even € formulas & & 61 2 3 40 Tt series f€9 n=20 J1 Range sum &et Ufgd term 3 f€a We 33 T total
weer 31 Cubes f€9 Yar bracket square ger J|

EXAM TIP - ydifunr gstnf

These questions are direct scoring questions. Target 15-30 seconds. When options are nearby, test a likely n
rather than solving a quadratic; when the series has first and last terms, average x number of terms is often
fastest.

feg i1 scoring 7e® &1 15-30 Afde BarG| Options &3 3 3 n & check JJ&" quadratic I8 I3 3 31 I 1 UfTST M3 ninidt
term d< 3 averagexterms 3 3fder J|

Arithmetic Progression Basics
Arithmetic Progression @ gfewl Aes

1. Whatis it? fea st 32

An Arithmetic Progression (AP) is a list in which the same amount is added or subtracted each time: 5, 8, 11, 14, ... . The
fixed amount is called common difference d. It models equal daily savings, equally spaced milestones, and consecutive
multiples.

Arithmetic Progression (AP) 8J &3t 3 frim €9 gg &3 f¥a fiar afan 7t werfenr 7w J: 5,8,11,14,... | f&a fixed @& common
difference d sg@er J|

KEY IDEA - HY I1®

e nterm: a,=a+(n-1)d

e Sum of first n terms: S,=n/2[2a+(n-1)d]
e Also: S,=n/2(first+last)

Here a is the first term, d is the common difference, and n is the number of terms. The sum formula comes from
pairing first+last, second+second-last, and so on; every pair has the same total.

a yfgs term, d common difference »3 n terms & farest 31 nth term = a+(n-1)d1 Sum = n/2(first+last) | fog ufad w3 nradt,
R "3 ga-wrHdt term € 9rad AF 3 gewr I

2. Standard method dar sdtar

1. Write first term a and common difference d.

2. For a term number, use a+(n-1)d.

3. For sum, find the last term if needed, then use n/2(first+last).
4. For number of terms, set last=a+(n-1)d and solve.

yfast a M3 d i | fomt term &t a+(n-1)d 1 Sum &€t last term € & n/2(first+last) @331 terms T fare3t B¢t last=a+(n-1)d =761

ONE-MINUTE SHORTCUT - % fiiz T mrgeae

In an AP, the average of all terms is (first+last)/2. So the sum is simply number of terms x average. Use this only
for equally spaced terms; it does not work for an irregular list.
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AP f&g A3 terms " average (first+last)/2 der J1 foer B€t sum=terms €t farcstxaverage | f&g fige gamgg gap ==t AP =&t
Sreul

Find the 20thtermof 3,7, 11, 15, ....
3,7,11,15,... € 208 term 33|

75 79 83 87

Answer:B —79

Quick method (15 sec): Start at 3 and make 19 jumps of 4: 3+19x4=79.
Full method: a=3, d=4, n=20. a;o=3+(20-1)x4=3+76=79.

geye 3dtar (=15 Afde): 3 3 202 term 33 19 jumps T&1 3+19x4=79|
yar 3dtam a=3,d=4,n=201 a,(=3+19x4=79|

Find the sum of the first 25 terms of 2, 5, 8, ....
2,5,8,... 2 Ufad 25 terms T A3 B3|

925 950 975 1,000

Answer: B — 950

Quick method (%25 sec): Last term=2+24x3=74. Average=(2+74)/2=38. Sum=25x38=950.
Full method: a=2,d=3,n=25. S,5=25/2[2x2+24%3]=25/2(4+72)=25%x38=950.

gaye 3dlar (=25 Afde): last=2+24x3=74| average=(2+74)/2=381 sum=25x38=9501
yar 3dtam: S,5=25/2[4+72]=25x38=9501

How many terms are there in 7,12, 17, ..., 102?
7,12,17,...,102 fé9 fd& terms I&?

19 20 21 22

Answer: B — 20

Quick method (»20 sec): Gap from 7 to 102 is 95; 95/5=19 jumps, so terms=19+1=20.

Full method: 102=7+(n-1)x5. Thus 95=5(n-1), n-1=19, so n=20.

Baye 3dtar (=20 Afde): 102-7=95195/5=19 jumps I&; Ufas term & & 20 terms|
yar 3dtar: 102=7+(n-1)x5 3 n-1=19, n=201

Find the sum of all multiples of 7 from 7 to 70.
7370 3a 7 ® A9 multiples € 73 831

350 385 420 455

Answer: B — 385

Quick method (=15 sec): 7(1+2+...410)=7x55=385.

Full method: AP has first=7, last=70, n=10. Sum=10/2(7+70)=5x77=385.
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I
I
I
I

gaye 3dtar (=15 Afde): 7(1+2+...+10)=7x55=385|
yar 3dlar: Ufas 7, »midt 70 »13 terms 10 351 Sum=10/2x77=3851

The 8th term of an AP is 31 and d=4. Find its first term.
AP T 82T term 31 "3 d=4 31 Yfgs term B3|

1 3 5 7

Quick method (%15 sec): Reach the 8th term after 7 jumps: first=31-7x4=3.

Full method: ag=a+7d. So 31=a+7x4=a+28. Therefore a=3.

Baye 3dtar (=15 Afde): 82 term 3 7 jumps I&1 Ufgs=31-7x4=3|
yar 3dlam 31=a+7x4 3 a=3|

Find the arithmetic mean between 18 and 42.
18 M3 42 @ fegarg arithmetic mean 331

28 30 32 34

Answer:B — 30

Quick method (=10 sec): Mean=(18+42)/2=60/2=30.

Full method: In a three-term AP, middle term is equally distant from both ends. Let it be m. Then m-18=42-m, so
2m=60 and m=30.

gaye 3dtar (=10 Afde): mean=(18+42)/2=301
yar 3dtam m-18=42-mi 2m=60 3 m=301

If the sum of first n terms of 4, 8, 12, ... is 420, find n.
7 4,8,12,... 2 Ufad n terms T 13 420 3, 3t n B3|

13 14 15 16

Answer: B —14

Quick method (»25 sec): Series is 4(1+2+...+n). So 4xn(n+1)/2=420 gives n(n+1)=210; 14x15=210.
Full method: a=4,d=4. S,,=n/2[8+(n-1)4]=n/2(4n+4)=2n(n+1). Set 2n(n+1)=420, so n(n+1)=210. Hence n=14.

gaye 3dlar (=25 Afde): B3t 4(1+2+...+n) 31 4xn(n+1)/2=420 3 n(n+1)=2101 14x15=2101
yar 3dtar: S =2n(n+1)1420=2n(n+1) 3 n=141

PSSSB pattern: Find the sum of integers from 35 to 95 that are divisible by 5.
PSSSB deada: 35 3 95 34 5 & divisible integers € 13 83|

780 845 910 975

Answer: B — 845

Quick method (225 sec): Terms: 35,40,...,95. Count=(95-35)/5+1=13. Average=(35+95)/2=65. Sum=13x65=845.
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Full method: This AP has a=35,d=5,last=95. n=(95-35)/5+1=13. S=13/2(35+95)=13/2x130=845.

Baye 3dtar (=25 Afde): terms=(95-35)/5+1=131 average=(35+95)/2=651 13x65=845|
yar 3dlam: a=35,d=5,last=95,n=131 S=13/2x130=845|

COMMON MISTAKE - »H aI&3t

e Using n instead of n-1in the nth-term formula.

e For count of terms, forgetting the first term after counting gaps.
e Using average x terms when gaps are not equal.

* Mixing first term a with the nth term a,,.

nth term f&9 n-1 der 31 Gaps fare & ufas term & A3a" Jer 1 Equal gap & I8 3F averagexterms &di drer| ufas term a »i3
ap & & s8I

EXAM TIP - ydifunr gsmo

AP is often asked through multiples, consecutive even/odd numbers, and term-count questions. Target 20-35
seconds. If first and last are known, prefer average x count; it is shorter than the longer AP sum formula.

AP 2 HE™% multiples, consecutive even/odd numbers »3 term count € gy fég »mge &1 20-35 Afde feg 33| ufos n3
nradt term U3T J= 3f averagexcount A3 3 37 J1

Factorials and Trailing Zeros
ed2ds ni3 ni3 @ fga

1. What is it? feg &t 32
A factorial means multiplication of all positive integers up to that number: 5! = 5x4x3x2x1. A trailing zero is created by
10=2x5. In factorials, 2s are plentiful, so counting the available 5s tells us the number of ending zeros.

Factorial f€9 8H At 3& @ W3 positive integers T I ge' J: 51=5x4x3x2x 1| W3 T f8d zero g& B¢t 10=2x5 Frdter 3| Factorial
&g 2 g3 J= I, for B¢t 5 < farest &t zeros €x<t I

KEY IDEA - Y dI%

Zeros inn! =|n/5] + [n/25] + [n/125] + .... The second term counts extra factors of 5 from 25, 50, 75, and so on.
Stop when the quotient becomes 0.

n! f&3 zeros = |n/5] + [n/25] + [n/125] + ...1 25,50,75 ni'fe fEg fEx g 5 ger J, fen &t n/25 €t 38 TfI quotient 0 I& 3 g3

2. Standard method yar sdtar

1. For n!, divide n by 5 and keep the integer part.
2. Divide n by 25, then 125, and add every integer part.

3. For a product/quotient of factorials, count 5s in each and add/subtract as the expression directs.
4. Never count only multiples of 10.

n$ 5,25,125 & 31 € d integer parts 131 Product €9 zeros #3 m3 quotient f&g wer§? gil figg 10 @ multiples farea 9133 J1

houseofaspirants.in « Free notes, MCQs & PYQs Page 43 [ 65



HOUSE OF ASPIRANTS « Quantitative Aptitude Chapter 1- Number System

ONE-MINUTE SHORTCUT - 1 fiiz T mrgeae

For 100!, calculate 100/5=20 and 100/25=4; answer 24. Do not write the factorial. This works because every 5
pairs with an available 2; it is different from the number of zero digits in an ordinary product.

100! B¢t 100/5=20 »3 100/25=4; 3% 241 Factorial fsye € 83 &dt| gg 5 & a2 s A'er J, fen &t 5 & farest arel I

How many trailing zeros are there in 101?
10! & i3 fég f&& zeros T&?

1 2 3 4

Quick method (=10 sec): [10/5]=2; |10/25]=0. Answer 2.

Full method: Factors 5 occur in 5 and 10. Each pairs with a 2, giving two 10s. Hence 10! has 2 trailing zeros.

gaye 3dtar (=10 Afde): 10/5 T integer part 2 3; 25 @& 01 €33 21
yar 3dlam 5 #1310 &9 - factor 5 3122 & 2 figer 9, fom &t € zeros|

How many trailing zeros are there in 25!?
25! © ni3 feg fd& zeros T&?

5 6 7 8

Quick method (=15 sec): 25/5=5 and 25/25=1. Total=6.

Full method: Multiples of 5 up to 25 are 5,10,15,20,25: five factors of 5. Number 25 contains one extra factor of 5,
so total factors of 5=6. Hence 6 zeros.

gaye 3dtar (=15 Afde): 25/5=5 "3 25/25=11 35 61
yar 3dtam: 5 2 Ud multiples I&1 25=5x5 J< SJd fd extra 5 HseT 31 I 6 zeros|

How many trailing zeros are there in 100!?
100! @ »i3 f£9 fd& zeros T&?

20 22 24 25
Quick method (=15 sec): 100/5=20, 100/25=4. Total=24.

Full method: Formula: [100/5]+|100/25]+[100/125] =20+4+0=24.
gaye 3dtar (=15 Afde): 100/5=20 M3 100/25=41 73 241
yar 3dtam: 20+4+0=241 fer &€t 100! f€9 24 trailing zeros Ia|
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How many trailing zeros are there in 125!?
125! @ »3 fE9 fd& zeros T&?

28 30 31 32

Quick method (220 sec): 125/5=25, /25=5, [/125=1. Total=31.

Full method: Count factors of 5: [125/5]+[125/25]+]125/125]=25+5+1=31.
gaye 3dlar (=20 Afde): 125/5=25, /25=5, [125=1135 311
yar 3dtam: formula Bar o 25+5+1=31 zeros|

How many trailing zeros are there in 50! x 201?

50! x 20! @ »i3 f&g fd& zeros 75?2

14 15 16 17

Answer:C — 16

Quick method (220 sec): Zeros in 50!=10+2=12; in 20'=4. Product has 12+4=16 zeros.

Full method: Number of 5sin 50! is | 50/5]+[50/25]=10+2=12. In 20!, itis [20/5]=4. Product combines factors, so
12+4=16 zeros.

gaye 3dlar (=20 Afda): 50! &g 12 M3 20! f€9 4 zeros I&1 Product &g 161
yar 3dlar: factors of 5 & #3: (10+2)+4=161

How many trailing zeros are there in 100!/20!?
100!/20! © »{3 f&g fd& zeros T&?

18 20 22 24

Answer: B — 20

Quick method (220 sec): Zeros: 100! has 24; 20! has 4. Difference=20.

Full method: 100!/20!=21x22x...x100. Its factors of 5 are those in 100! minus those in 20!: 24-4=20. Thus it has
20 trailing zeros.

gaye 3dtar (=20 Afde): 100! T 24 »3 20! © 4 zeros| quotient f€9 24-4=20
yar 3dlam: quotient f€g 21 3 100 34 € factors Is| 5 € farest 24-4=20 J1

What is the greatest power of 5 that divides 200!?
200! § €3 Tt 5 € A3 3 €3t power &t 32

548 549 5°0 551

Answer: B — 54°

Quick method (=20 sec): 200/5=40, /25=8, /125=1. Total exponent=49.

Full method: Count 5s in 200!: [200/5]+200/25]+|200/125]=40+8+1=49. Thus highest power is 54°.
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Baye 3dtar (=20 Afde): 200/5=40, /25=8, /125=1135 exponent 49|
yagr 3dfta: 5 © factors & farest 40+8+1=49 31 fom met 549 7z 3 €51 power J1

Ex 8 SSC CGL pattern: Find the least n for which n! has at least 10 trailing zeros.
SSC CGL dcaa: 13 3 8 n 83 fan 8¢t n! &g wie-wie 10 trailing zeros d<|

A) 40 B) 45 C) 50 D) 55

Answer: B — 45

Quick method (=30 sec): Check 45:|45/5]+|45/25]=9+1=10. At 44 it is 8+1=9, so 45 is least.
Full method: For n from 40 to 45: 40! has 8+1=9 zeros; 41!,42!,43!,44! also have 9 because no new factor 5
arrives. At 45, floor(45/5)+floor(45/25)=9+1=10. Hence n=45.

gaye 3dtar (=30 Afde): 45 Bt 45/5=9 3 45/25=1; I 101 44 Set 8+1=9| foq Bt least 451
yar 3dlam: 40 3 44 3 5 & &2t factor &dt »iEer, fom Bt zeros 9 It aa1 45 3 10 I AR TS|

COMMON MISTAKE - nH aIs3t

e Counting only |n/5] and forgetting 25,125,... .

e Counting factors of 10 instead of factors of 5.

* Adding factorial values rather than zero counts for a product.

e For a quotient, adding instead of subtracting zero counts.
n/25, n/125 &8 extra factors & &1 10 &d1, 5 © factors faree I*1 Product f&9 zero counts 738 "3 quotient f&g weg? Tf

EXAM TIP - ydifunr gsmo

Trailing-zero questions are frequent, direct, and worth 15-30 seconds. Write only the divisions by 5,25125; never
expand a factorial.

Trailing-zero & He'® fHa »3 »mi &1 15-30 Afde fE9 5,25,125 8 divisions f&9; factorial 3@ & 931

Algebraic Identities for Fast Simplification
39 forrg S99t giaarfest ufga=t

1. Whatis it? fea st 32

Identities convert a difficult multiplication or square into a small adjustment around a friendly number such as 10, 50,

100 or 1000. For example, 982 is not a long multiplication: it is (100-2)2.

Identities &7 nift multiplication  square & 10,50,100,1000 © &3 & fonrg &g gese | fig 982 & oW gie &df agar; feg (100-2)2
3
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Identity (VET=S Example idea
(a+b)2=a2+2ab+b? Square near a base 522=(50+2)2
(a-b)?=a2-2ab+b? Square just below a base 982=(100-2)2
a2-b2=(a-b)(a+b) Difference of squares 1032-972
(a+b)(a-b)=aZ-p2 Near-equal multiplication 48x52=502-22

a3xb3 Factorisation/divisibility a3-b3=(a-b)(a2+ab+b?)

KEY IDEA - ¥y dI%
Pick a base nearest to the numbers. The closer the base, the smaller the correction. The identity is exact—not

estimation—when every term, including the small square b2, is included.

Hftmr @ 72 3 &3 base § 981 Base &3 d= 37 correction &cr de 31 Identity nierr ad1, fagas Adt 3—a b? e ninidt term &
EE]

2. Standard method yar sdtar

1. Look for a base: 10, 50, 100, 1000 or a common middle number.
2. Rewrite numbers as base+small difference.

3. Choose the identity that matches the signs.

4. Calculate every term, especially the final small square.

&35 base B2 | Hitn & base+gdt value 881 Signs MGHT identity 92 M3 »ddt 8¢ square €t 7dd Sars|

ONE-MINUTE SHORTCUT - g fiie @ gracd<

For numbers equally distant from a middle value, multiply by difference of squares: 48x52=(50-2)
(50+2)=2500-4=2496. It works only when both numbers are equally distant from the same middle number.

# € numbers f£& middle value 3 g979d €9 I5 3 difference of squares Barg: 48x52=(50-2)(50+2)=2500-4=2496| &< &
gap §979d d< Idter J|

Find 982,
982 &3

9,404 9,504 9,604 9,704
Quick method (=15 sec): (100-2)2=10000-400+4=9604.

Full method: Use (a-b)2. With a=100,b=2: 1002-2x100%2+22=10000-400+4=9604.

saye 3dtar (=15 Afde): (100-2)2=10000-400+4=96041
yag 3dtarm: (a-b)? &9 a=100,b=2 331 10000-400+4=96041
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Find 48x52.
48x52 B3|

2,396 2,496 2,596 2,696

Answer: B — 2,496

Quick method (%15 sec): (50-2)(50+2)=502-22=2500-4=2496.

Full method: Apply (a-b)(a+b)=a2-b2, with a=50,b=2. Thus 48x52=2500-4=2496.
gaye 3dtar (=15 Afda): (50-2)(50+2)=2500-4=2496
ygr 3dfta: (a-b)(a+b)=a’-b? f&g a=50,b=2 34|

Find 1032-972,
1032-972 &3

1,000 1100 1,200 1,300
Quick method (=15 sec): (103-97)(103+97)=6%x200=1200.

Full method: Use a2-b2=(a-b)(a+b). Thus 1032-972=(103-97)(103+97)=6x200=1200.

geye 3dtar (=15 Afde): (103-97)(103+97)=6x200=12001
yar 3dtam: difference of squares identity & 6x200=12001

Find 104x96.
104x96 B3|

9,884 9,984 10,004 10,084

Answer: B — 9,984

Quick method (=15 sec): (100+4)(100-4)=10000-16=9984.

Full method: The factors are equally 4 above and below 100. Therefore (a+b)
(a-b)=a2-b2=1002-42=10000-16=9984.

seye 3dtar (=15 Afde): (100+4)(100-4)=10000-16=9984|

yar sdfta: 22 numbers 100 3 4-4 g9 g5 for et 1002-42=9984 |

Find 492.
492 &3

2,301 2,401 2,501 2,601
Quick method (%10 sec): (50-1)2=2500-100+1=2401.

Full method: With a=50,b=1: a2-2ab+b2=2500-100+1=2401.
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saye 3dtar (=10 "fde): (50-1)2=2500-100+1=2401|
yar sdftam: 502-2x50x1+12=2401

Which is a factor of 173-83?

173-83 = ¥4 factor fagzr 3?

7 8 9 25

Quick method (=15 sec): a3-b3 has factor a-b. Here 17-8=9.

Full method: 173-83=(17-8)(172+17x8+82). Thus 9 is a factor.
seye 3dtar (15 Afde): a3-b3 &9 a-b factor Jerd1 17-8=91
ygr sdfta: 173-83=(17-8)(172+17x8+82) | fem et 9 factor 31

Find 999x1001.
999x1001 B3|
998,999 999,999 1,000,001 1,001,001

Quick method (=10 sec): (1000-1)(1000+1)=10002-1=999,999.

Full method: Apply (a-b)(a+b)=a2-b2. Here a=1000,b=1. Thus product=1,000,000-1=999,999.
seye 3dtar (~10 Afde): (1000-1)(1000+1)=10,00,000-1=9,99,9991
yar 3dftam: a=1000,b=1 34 & a’~b? BIrE1 €33 999,999 |

Punjab Police pattern: Find 1012-992,
Punjab Police 42da: 1012-992 &3

200 300 400 500
Quick method (=10 sec): (101-99)(101+99)=2x200=400.

Full method: By a2-b2=(a-b)(a+b), difference is (2)(200)=400.

gaye 3dtar (=10 Afda): (101-99)(101+99)=2x200=4001
yar 3dtam: difference of squares identity & 2x200=4001

COMMON MISTAKE - Wy ar®3t

* Using (a-b)2=a2-b?; the middle term -2ab is essential.

Applying (a-b)(a+b) when the numbers are not equally spaced around the same middle value.

Dropping b2ina square identity.

Using a3-b3=(a-b)3, which is false.
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(a-b)? f&g —2ab w=nt 31 Equal distance & 32 37 (a-b)(a+b) shortcut a1 b2 & 231 a-b3, (a-b)3 &t Jei

EXAM TIP - ydifunr gsmo

Identities are often hidden inside simplification and remainder questions. Spend 10-25 seconds looking for equal
distance from 50, 100, or 1000 before multiplying normally.

Identities simplification m3 remainder & HE& &g o & I51 Normal multiplication 3 ufgst 50,100,1000 3 gav8d gat
EECAE]

Number-Based Word Problems and Digit Conditions

1. Whatis it? fea st 32

These questions hide a number inside words: “sum of digits”, “digits reversed”, "one number exceeds another”, or
“consecutive integers”. The main skill is translating the sentence into a number expression before calculating.

fogt et fég At met fég st get I—digits & sum, digits 88ee, ffa Aftmir gt 3 €4 A consecutive integers| ufgst sentence
& number expression f&g ge8|

KEY IDEA - Y dI%

Word description Number form

Two-digit number, tens x, units y 10x+y

Reversed two-digit number 10y+x

Three-digit number, digits x,y,z 100x+10y+z
Consecutive integers n, n+1, n+2, ...
Consecutive even integers 2n, 2n+2, 2n+4, ...
Consecutive odd integers 2n+1, 2n+3, 2n+5, ...

e i &t Hfanr & 10x+y #13 BHE 88 & 10y+x 881 {35 niat &t viftm 100x+10y+z J&t 31 Consecutive integers n,n+1,n+2 "3
consecutive even fég gap 2 ger J1

2. Standard method yar sdtar

1. Underline the words that give a relation: sum, difference, reverse, twice, consecutive.
2. Name digits x,y,z or choose n for consecutive numbers.

3. Write the numerical form before forming the equation.

4. Check that all digits are whole values from 0 to 9 and the first digit is non-zero.

HEg TS €78 WEE underline a3 digits B¢t x,y,z M3 consecutive &€t n B2 Equation 3 Ufast number form &3 »13 f&g digits 03 9
3 yfas™ digit non-zero J fa &dt, check a3
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ONE-MINUTE SHORTCUT - 1 fiiz T mrgeae

For a two-digit number and its reverse, their difference is 9x(difference of digits). Thus if the difference is 45, the
digit difference is 5 immediately. Use it only when the two numbers are exact reverses.

@ vidt 1 At »i3 BFe B¢ T 2dd 9x(digits T gda) de' J1 294 45 I 3 digits T gda 5 393 fisser J1 fea fHag exact reverse
T8 Hes feg ga31

Ex1

Ex 2

Ex3

The sum of two consecutive integers is 51. Find the larger integer.
2 consecutive integers € 13 51 31 31 Aftmr 831

A) 24 B) 25 C) 26 D) 27

Answer: C — 26

Quick method (%15 sec): Consecutive integers around average 51/2=25.5 are 25 and 26. Larger is 26.

Full method: Let integers be n and n+1. Then n+n+1=51, so 2n=50 and n=25. Larger integer=n+1=26.

gaye 3dtar (=15 Afde): 51 = »far 25.5 3, fere &6 U 25 M3 26 351 31 261
yar 3dlam: n+(n+1)=51 3 2n=50, n=251 31 AftmT 26|

The sum of three consecutive even integers is 78. Find the middle integer.
35 consecutive even integers T 13 78 31 fegarast Ritm B3

A) 24 B) 26 C) 28 D) 30

Answer: B — 26

Quick method (10 sec): In three equally spaced numbers, middle=average=78/3=26.

Full method: Let numbers be n-2,n,n+2. Their sum is 3n=78, giving n=26. Thus middle integer is 26.
gaye 3dtar (=10 Afde): 35 ga8d gap =& Aitmiet f€9 middle=average! 78/3=261
yar 3dftam: n-2+n+n+2=3n=78 3 n=26|

A two-digit number has digit sum 10. Its tens digit is 4 more than its units digit. Find the number.
g it @&t Hitm 2 digits T 13 10 J1 tens digit, units digit 3 4 €9 31 Aftmr 31

A) 37 B) 64 C) 73 D) 46

Answer:C — 73

Quick method (220 sec): Sum 10, difference 4: larger digit=(10+4)/2=7; smaller=3. Tens is larger, so 73.

Full method: Let units=y and tens=y+4. Then y+(y+4)=10, so 2y=6 and y=3. Tens digit=7. Number=73.

Baye 3dtar (=20 Afde): 73 10 »3 23d 4 J1 €37 digit 7, <" 31 tens 3" J, fer Bt 731
yar 3dlam: units y 3 tens y+4 21 2y+4=10 3 y=3, tens=7|
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A two-digit number exceeds its reversed number by 36. The digit sum is 12. Find the number.
€ viat & BitmT e 8%e 3 36 €9 J1 digits T 13 12 31 At 83|

48 66 84 93

Answer:C — 84

Quick method (25 sec): 36=9(digit difference), so difference=4. With sum 12, digits are 8 and 4. Original
exceeds reverse, so 84.

Full method: Let digits be x and y. (10x+y)-(10y+x)=36 gives 9(x-y)=36, so x-y=4. Also x+y=12. Adding: 2x=16,
x=8 and y=4. Number=84.

Feye 3dtar (~25 Afde): 36=9x4, f&r St digits T 2dd 41 A3 12 J< 3 digits 8 "3 4 I&| WAS 31 J, for =et 841
yar 3dtam: 9(x-y)=36 3 x-y=4 M3 x+y=121 A3 3 x=8,y=41 €33 84|

A two-digit number is 4 times the sum of its digits. If its units digit is 2, find the number.
€ viat & Aftm »uE digits © 13 € 4 I 31 units digit 2 I1 B B3

12 22 32 42

Quick method (»20 sec): Test options: 12 has digit sum 3 and 4x3=12.

Full method: Let tens digit=x. Number=10x+2 and digit sum=x+2. Given 10x+2=4(x+2). Thus 10x+2=4x+8, so
6x=6 and x=1. Number=12.

saye 3dtar (=20 Afde): 12 T digit sum 3 I M3 4x3=12, fer &€t 121
yar 3dtar: AitpT 10x+2 73 digit sum x+21 10x+2=4(x+2) 3 x=11 Hfam 12

The product of two consecutive positive integers is 156. Find the larger integer.

€ consecutive positive integers g I 156 J1 31 AfemT B3|

M 12 13 14

Answer:C —13

Quick method (»20 sec): V156 is near 12.5. Check 12x13=1586, so larger is 13.

Full method: Let integers be n and n+1. Then n(n+1)=156. Since 12x13=156, n=12 and larger integer=13.

gaye 3dlar (=20 Afde): V156 Bd13a1 12.5 31 12x13=156, fer et €31 131
yar 3dtar: n(n+1)=1561 12x13=156, fer Bt n=12 m3 23t 131

A three-digit number has hundreds digit 2, tens digit twice the units digit, and digit sum 14. Find the
number.

f€a f3& »iat 5! Aftm & hundreds digit 2 3, tens digit units digit € € 3 »3 digits T 13 14 J1 At 31

248 284 264 246

Answer: B — 284

Quick method (225 sec): Let units=u. Then 2+2u+u=14, so 3u=12 and u=4; tens=8. Number 284.
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Full method: Number is 200+10(2u)+u. Digit sum condition: 2+2u+u=14. Thus 3u=12, u=4. Tens digit=8, so
number=284.

gaye 3dlar (=25 Afde): units=u 37 tens=2ul 2+2u+u=14 3 u=4 M3 tens=8 | HftmT 284
yar 3dtam: digit sum 2+2u+u=1413u=12, for Bet u=41 Hftmir 284/

Ex 8 Punjab Police pattern: Find the least three-digit number whose digit sum is 12 and which is divisible by 9.
Punjab Police Ueda: digit sum 12 8} m3 9 &% divisible 73 3 &<t 35 viat Tt At B3|

A) 129 B) 138 Cc) 147 D) No such number

Answer: D — No such number

Quick method (15 sec): A number divisible by 9 must have digit sum divisible by 9. Digit sum 12 is not divisible
by 9, so impossible.

Full method: Let the number have digit sum 12. Divisibility rule of 9 says its digit sum must be 0,9,18,... . Since 12 is
not a multiple of 9, no number with digit sum 12 can be divisible by 9.

saye 3dlar (=15 Afde): 9 a8 dee S digit sum & 9 & multiple 321 12 &dt 3, fer =€t It Hitm &t
yar 3dlar: Divisibility rule »igATa 9 &€t digit sum 0,9,18,... 3 gdter J1 12 adt, for st fea Hge &t

COMMON MISTAKE - »H a5t

e Writing a two-digit number as x+y instead of 10x+y.

e Accepting a digit outside 0-9 after solving an equation.

» Using difference 36 directly as digit difference; first divide by 9 for a reverse-number question.

e Calling numbers consecutive when their gap is 2; those are consecutive even/odd numbers.
g id & Hitm 10x+y det 3, x+y &d1 Equation 3 ™ digit 0-9 3= I/die" J1 Reverse €8 Aes feg Ufas' 9 o7& gar1ad| gap 2
TEM Bftmiet consecutive even/odd Ia|

EXAM TIP - ydifunr gsmo
Number word problems are common in state police/clerk papers and SSC. Target 25-40 seconds. Use the
options to test a digit condition quickly, but write the equation when two conditions interact.

Number word problems state police/clerk »3 SSC fég »™ I& 1 25-40 "fde T argdie 34| ffa Adt condition B¢t options
check &3, Ug @ conditions &< 3 equation =81

Mixed Exam-Level Examples
firas i Yag @ @egas

Each question below deliberately mixes two or more Number System tools. First identify the fastest tool; do not begin
long calculation automatically.

J& g HE'S &g Number System € € 71 29 tools H8 a1 Ufast 3 3 39 tool UE'e; BHT formg 393 & 5g &3
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What is the unit digit of 3100+21007
310042100 & ynit digit st 37

1 2 5 7

Quick method (=25 sec): 3100: remainder 0 in cycle 3,9,71 gives 1. 2100: remainder 0 in 2,4,8,6 gives 6. Sum ends
in7.

Full method: Both cycles have length 4. Since 100 is divisible by 4, 390 ends in 1 and 2190 ends in 6. Unit digit of
1+6 is 7.

Baye 3dtar (=25 Afde): 3 M3 2 © cycles f€9 100 mod 4=0 I fer Bt digits 1 M3 61 73 71
yar 3dlam: 3 T e cycle term 1 M3 2 € F97 6 J1 1+6=7 |

Find the least number to be added to 1,250 so that it becomes a perfect square.
1,250 fE9 fdat 73 3 &<t Afum 73t 3t perfect square g7

14 19 25 46

Answer:D — 46

Quick method (%20 sec): 352=1225 and 362=1296. Add 1296-1250=46.

Full method: 1,250 lies between 352=‘I,225 and 362=1,296. Next square is 1,296. Required
addition=1,296-1,250=46.

saye 3dtar (20 Afde): 352=1225 M3 362=12961 1296-1250=46
yar 3dtar: narsT square 1296 31 fer Bt 46 AT y=ar

How many factors does 24x33x52 have that are divisible by 6?
24x33x52 ¥ {3% factors 6 &' divisible I57?

24 30 36 48

Answer:C — 36

Quick method (=30 sec): A factor divisible by 6 needs at least one 2 and one 3. Choices: exponent of 2=1-4 (4),
3=1-3 (3), 5=0-2 (3). Total=4x3x3=36.

Full method: Every factor has form 233P5¢ For divisibility by 6=2x3, a=1 and b=1. Thus a has 4 choices, b has 3, ¢
has 3. Product=36.

gaye 3dlar (=30 Afde): 6 et f¥a 2 mi3 9 3 It 31 2 &t power B¢t 4, 3 B¢t 3 M3 5 B¢ 3 choices I&51 4x3x3=361
yar sdfta: factor 223°5¢ 31 a=1,b=1 Barge 3 36 factors fiize 5|
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What is the remainder when 2°9 is divided by 31?

2°9% 31 57 371 ¥< 3 remainder =t 37

1 2 4 8

Quick method (=30 sec): 2°=32 leaves remainder 1 modulo 31. So 25O=(25)10 also leaves remainder 1.

Full method: Since 2°=32=31+1, 2°0=(2°)10=(31+1)10, All expanded terms except 1 are divisible by 31. Remainder
is 1.

seye 3dtar (30 Afde): 2°=32 = remainder 1 31 feret 102 power & € remainder 11
yar sdftam: 2°0=(31+1)10 31 1 3 fawt a9 term &9 31 & factor 31 fom et remainder 11

The sum of the first n odd numbers is 961. Find n.
Ufgst n odd Aftmiet €7 /3 961 31 n B3|

29 30 31 32

Answer: C — 31

Quick method (=15 sec): Sum of first n odd numbers=n2. v961=31.

Full method: n2=961. Since 31%x31=961, n=31.

saye 3dlar (=15 "fde): ufoshi n odd Hitmei 7 183 n? 31 v961=311
yar 3dtam: n?=961 »13 31x31=961, fem et n=31

Find the greatest number that divides 301 and 421 leaving the same remainder.
301 w3 421 & 391 2 3 €3 remainder £3< 2t H3 3 231 AftpT &3

20 30 60 120

Answer: D — 120

Quick method (=15 sec): Same remainder divisor divides difference: 421-301=120. Greatest is 120.

Full method: If 301=da+r and 421=db+r, subtracting gives 120=d(b-a). Hence d divides 120. The greatest possible
d is 120. Both leave remainder 61.

saye 3dtar (»15 Afde): same remainder &t divisor difference & deerd1421-301=1201 €33 1201
yar 3dtam: € equations we8e 3 120=d(b-a) mger J1 A 3 3" divisor 120 J1

How many trailing zeros are there in 75!?
75! @ i3 feg fd& zeros T&?

16 17 18 19

Answer:C — 18

Quick method (=15 sec): 75/5=15 and 75/25=3; total=18.
Full method: Zeros in 75! =|75/5]+|75/25]=15+3=18.
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gaye 3dtar (=15 Afde): 75/5=15, 75/25=31 35 181
yar 3dtar: factors of 5 €t farest 15+3=18 31

Which least number must be multiplied by 1,296 to make a perfect cube?
1,296 & perfect cube g8 &€l fan H3 3 22 Aftm & greT adte?

2 3 36 12

Answer:C — 36

Quick method (%25 sec): 1296=6%=24x3%4. To reach powers 6,6, multiply by 22x32=36.
Full method: 1,296=24><34. A cube needs exponents multiples of 3; add 2 to both exponents. Required
multiplier=22x32=36.

seye 3dlar (25 Afde): 1296=2%x34 31 cube &t 22 powers 6 g=8 gs, for et 22x32=36 Trdter I
yar 3dtam: exponents 4,4 I&1 cube €t 3 & multiple 6 B21 multiplier 36 31
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Practice Set: 50 MCQs
nfsnH Ae: 50 MCQs

Attempt every question in one minute or less. Cover the answer key while solving.
gg Ae® f¥a fife 7 8n 3 We @9 a9 &1 afitm 331 Solve aae AH answer key & €31

Easy: Questions 1-15 7a: e 1-15
1.  Which number is whole but not natural?
faa3t Aftm™ whole 3 Ug natural &dt?

A) -2 B) 1 C) 2 D) O

2. Which of the following is prime?
J&' faadt prime Hftmr 32

A) 39 B) 29 C) 21 D) 27

3.  Whatis the face value of 8 in 48,2367
48,236 f€9 8 T face value at 3?

A) 80 B) 8,000 Cc) 8 D) 48,000

4.  Which number is divisible by 6?
fagdt viftmr 6 &7 divisible J7?

A) 234 B) 142 C) 175 D) 218

5. How many positive factors does 72 have?
72 © fd& positive factors I&?

A) 16 B) 14 C) 10 D) 12

6. How many odd factors does 90 have?
90 © fd& odd factors I&?

A) 6 B) 5 C) 9 D) 4

7. What is the unit digit of 2137
213 & unit digit st 37

A) 4 B) 2 Cc) 8 D) 6

8. What is the remainder when 30 is divided by 7?

3108 7 &% g1 2 3 remainder &t 3?

A) 3 B) 4 C) 2 D) 1
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10.

1.

12.

13.

14.

15.

How many trailing zeros are there in 25!?
25! © nf3 feg fd& zeros 7&?

A) 7 B) 5 C) 6

Find 2+4+6+...+40.
2+4+6+...+40 B3|

A) 400 B) 410 C) 440

Find the 15thterm of 5, 8, 11, ... .
5,8,11,... € 158 term 331

A) 52 B) 50 C) 45

What is the least number to add to 87 to make a perfect square?
87 fég fdar 7t 3 perfect square g2

A) 13 B) 1 C) 9

What is the remainder when 83 is divided by 7?
83 & 7 &8 3191 €< 3 remainder &t 3?

A) 4 B) 5 C) 6

Which pair is co-prime?

faagt 73t co-prime 3?

A) 14, 21 B) 16, 24 C) 18, 27
Find 492,

492 3|

A) 2,601 B) 2,301 C) 2,401

Medium: Questions 16—35 =afims: A== 16-35

16.

17.

18.

Find the least digit x so that 56x4 is divisible by 9.
x T A3 3 8 digit 83 37 {d 56x4, 9 & divisible J=|

A) 4 B) 1 C) 2

What is the sum of all factors of 18?
18 @ A3 factors @* Az ot 32

A) 36 B) 42 C) 39

What is the least multiplier to make 540 a perfect square?
540 & perfect square g=8< &€t A3 3 2" multiplier &t 32

A) 10 B) 3 C) 15
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D)

D)

D)

D)

D)

D)

D)

D)

D)

D)

420

47

12

14, 25

2,501

38
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19.  What is the unit digit of 1225x1312?
1222x1312 @ unit digit st 3?

A) 6 B) 2 C) 4 D) 8

20. What is the remainder when 17'° is divided by 5?

17158 5 &% 3ra1 €< 3 remainder &t 3?

A) 2 B) 1 C) 3 D) 4

21. A number leaves remainder 11 on division by 17. What least number must be added to make it divisible by 17?
17 & 3791 €< 3 remainder 11 d 3 divisible §=8< &et fda ndte?

A) 1 B) 6 c) 17 D) 5

22. Find the least number that leaves remainder 2 on division by 5, 6 and 8.
5,6,8 &% 3791 ©< 3 Id €91 remainder 2 £3< 8! A3 3 8! At 31

A) 18 B) 122 C) 124 D) 120

23. The sum of digits of a two-digit number is 11 and the tens digit is 3 more than the units digit. Find the number.
€ via @&t Hitm 2 digits T 13 11 3 »3 tens digit, units 3 3 29 31 At 31

A) 74 B) 56 C) 47 D) 65

24. Find 12+22+...+102.
12422+, +10% 831

A) 385 B) 365 C) 375 D) 395

25. How many terms arein 712,17, ...,102?
7,12,17,...,102 fég fd& terms g&?

A) 22 B) 19 C) 20 D) 21

26. How many trailing zeros are there in 75!?
75! © i3 feg fd& zeros &?

A) 18 B) 16 C) 19 D) 17

27. Find the greatest number that divides 143, 191 and 239 leaving the same remainder.
143,191,239 & a1 £ 3 €4 remainder £3< &t 73 3 €3t Aftmr 831

A) 24 B) 48 C) 36 D) 12

28. Which of these has an odd number of factors?
Jot faadt rftmm 2 factors <1 fare3t odd 3?2

A) 48 B) 75 C) 64 D) 50
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29.

30.

31

32.

33.

34.

35.

Find 104x96.
104x96 B3|

A) 10,084 B) 9,884 C) 10,004

What is the least number to be subtracted from 560 to make a perfect square?

560 &9 fda werete 3t perfect square €32

A) 44 B) 25 C) 31

What is the remainder when 543+343 js divided by 8?

543+3%3 & 8 &% 3791 ¥< 3 remainder =t 37

A) 2 B) O C) 4

A number has divisor 13, quotient 8 and remainder 5. Find the dividend.

divisor 13, quotient 8 m3 remainder 5 d= 3t dividend &3

A) 12 B) 117 C) 104

Which least number must multiply 432 to make a perfect cube?
432 & perfect cube g=8< B¢t H3 3 8 multiplier dt J?

A) 2 B) 4 C) 6

Find the sum of multiples of 7 from 7 to 70.
737034 7 ® multiples T 13 831

A) 420 B) 385 C) 350

A number exceeds its reverse by 27 and digit sum is 9. Find the number.

f&a AftmT nrye 8% 3 27 €9 3 »3 digit sum 9 31 it B3|

A) 63 B) 45 C) 54

Hard: Questions 36—50 »3: 7= 36-50

36.

37.

Find the greatest digit x such that 53x4 is divisible by 11.
x T H3 3 €3 digit 83 37 fa 53x4, 11 &5 divisible d=|

A) 4 B) 1 Cc) 3

How many factors of 24x33x52 are divisible by 6?

24x33x52 2 &% factors 6 & divisible &?

A) 30 B) 24 C) 36
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D)

D)

D)

D)

D)

D)

D)

D)

D)

9,984

16

109

455

36

48
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38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

What is the unit digit of 920247101

920247101 @ ynit digit st 37

A) 8 B) 4 C) O
How many trailing zeros are in 100!/20!?

100!/20! © »i3 f&g fa& zeros T&?

A) 21 B) 20 C) 18
Find the least number divisible by 12, 15 and 18.

12,15 M3 18 & divisible A3 3 &<t Hitm B3|

A) 180 B) 150 C) 120
What is the remainder when 2° is divided by 31?

2°0% 31 &% 371 ¥< 3 remainder ot 37

A) 8 B) 1 C) 4
The sum of first n odd humbers is 961. Find n.

yfa@nit n odd Hftmiet e¥ 73 961 31 n B3|

A) 31 B) 29 C) 32
Find the least number that leaves remainders 1,2,3 on division by 2,3,4 respectively.
2,3,4 &% 391 €< 3 gHET 1,2,3 remainders 83< 78! A3 3 821 At &3
A) 7 B) 35 C) 23

What is the least multiplier for 1,200 to become a perfect cube?

1,200 & perfect cube g8 &€t 73 3 &¢" multiplier &t 3?

A) 90 B) 180
Find 1032-972,

1032-972 &3

A) 1,000 B) 1,100

A three-digit number has hundreds digit 2, tens digit twice its units digit, and digit sum 14. Find it.
3 viat @&t it & hundreds digit 2 3, tens digit units T €are m3 digit sum 14 31 Hitmr 831

A) 284 B) 264

How many even factors does 360 have?
360 © fd& even factors I&?

A) 18 B) 12
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C) 30

C) 1,300

C) 246

C) 16

D) 19

D) 360

D) 30

D) M

D) 45

D) 1,200

D) 248

D) 24
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48. What is the sum of integers from 35 to 95 divisible by 5?
353 95 3a 5 & divisible integers T #3 dt J7?

A) 780 B) 975 C) 910 D) 845

49. What is the standard positive remainder corresponding to -2 modulo 9?

9 &% 3791 fég -2 & g3™9d standard positive remainder at J?

A) 7 B) 1 C) 9 D) 2

50. Which least number must multiply 1,296 to make a perfect cube?
1,296 & perfect cube g8 &€t 73 3 &< multiplier &t 3?

A) 3 B) 12 C) 36 D) 2
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Answer Key

€39 g+t
1D 2B 3cC 4 A 5D 6A 7B 8B 9C 10D
np 12A 13C 14D 15C 16D 17cC 18C 198 20C
218 22B 23 A 24 A 25C 26 A 278 28cC 29D 30cC
318 32D 338 348 35A 36D 37c 38 A 398 40 A
41B 42 A 43D 44 B 45D 46 A 47 A 48 D 49 A 50C
1.D Whole numbers include O; natural counting starts at 1.

2.B Test primes up to v29; 29 has no divisor 2,3 or 5.
3.C Face value is the digit itself: 8.

4.A 234 is even and its digit sum 9 is divisible by 3.
5.D  72=23x3%; count=(3+1)(2+1)=12.

6.A  Ignore 2 in 90=2x32x5; odd factors=3x2=6.
7.B Cycle 2,4,8,6; 13 mod 4=1.

8.B Powers of 3 modulo 7 cycle 3,2,6,4,5,1; 10th gives 4.
9.C [25/5]+[25/25]=5+1=6.

10.D  40=2n gives n=20; sum=n(n+1)=420.

1.D  a5=5+14x3=47.

12. A Next square after 87 is 100; add 13.

13.C  83=7x11+6.

14.D  HCF(14,25)=1.

15.C  (50-1)?=2500-100+1=2401.

16.D  Digit sum 15+x; least multiple of 9 is 18, so x=3.
17.C¢  (1+2)(1+3+9)=309.

18.C  540=22x33x5; multiply by 15.

19.B  Last digits: 2252 and 3'2-1; product 2.

20.C 1722 (mod 5); 2'° has cycle position 3.

21.B Add17-11=6.

22.B  LCM(5,6,8)=120; add common remainder 2.
23. A Digits with sum 11 and difference 3 are 7 and 4.

24. A 10x11x21/6=385.
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102=7+(n-1)5 gives n=20.
|75/5]+175/25]=15+3=18.

HCF of differences 48,48,96 is 48.

Only 64=82isa square, so it has odd factor count.
(100+4)(100-4)=10000-16=9984.

Previous square is 232=529; 560-529=31.

Odd powers give remainders 5 and 3 modulo 8; total 8-0.
Dividend=13x8+5=109.

432=2%x33: multiply by 22=4.
7(1+...+10)=7%55=385.

27=9x3; digits differ by 3 and sum to 9, giving 63.
For 11, (5+x)-(3+4)=x-2=0, so x=2.

Need powers az=1,b=1: 4x3x3=36.

9202 gnds 1 and 779 ends 7; total 8.

Zero counts: 24-4=20.

LCM=22x32x5=180.

25=32=1 (mod 31), so 2°°=1.

First n odd numbers sum to n2; v961=31.

The number is one less than LCM(2,3,4)=12.
1200=24x3x52; missing powers give 180.
(103-97)(103+97)=6%200=1200.

Units u gives 2+2u+u=14, so u=4 and number 284.
Total factors 24, odd factors 6; even=18.

13 terms with average 65 give 845.

-2+9=7.

1296=2%4x3%: multiply by 22x32=36.

QUICK REVISION - S2yc ggarst

Number families: O is whole/integer; 1is neither prime nor composite; 2 is the only even prime; co-prime
means HCF=1.

Digits: two-digit number=10x+y; reverse=10y+x; difference=9(x-y).

Divisibility: 3/9: digit sum; 4: last 2 digits; 8: last 3; 11: alternating difference; 12: 3 and 4, 25: last 00/25/50/75.

Factors: if N=paqb..., count=(a+1)(b+1)...; square: all exponents even; cube: all multiples of 3.

Unit digits: 2,3,7,8 have 4-cycle; 4,9 have 2-cycle; 0,1,5,6 fixed. Remainder O uses last cycle term.

Division: Dividend=DivisorxQuotient+Remainder; O=<r<d; add d-r, subtractr.
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Remainders: reduce the base first; negative remainder -r becomes d-r; same-remainder divisor uses HCF of
differences.

Series: S,=n(n+1)/2; first n odd=n2; first n even=n(n+1); squares=n(n+1)(2n+1)/6; cubes=[n(n+1)/2]2.

AP: a,=a+(n-1)d; S,=n/2(first+last).
Factorials: zeros in n!'=[n/5]+|[n/25]+|n/125]+... .

* Identities: (ab)?=a2+2ab+b?; a-b%=(a-b)(a+b).
AE'S © keywords 24, 8¢ rule g M3 M3 {89 option &% €& 31 check a3 1 W farmg figg 3€ a3 A< shortcut & Hat|
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