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CHAPTER 2

H.C.F. and L.C.M. of Numbers

H.A.2. M3 B.H.C.

IN THIS CHAPTER - &R mifonrfe &9

Factors, multiples, HCF and LCM from zero Fractions, decimals and remainder questions
Fast factorisation and division methods Bells, groups, boxes and tiles
Finding two numbers from HCF, LCM and ratio Exam shortcuts and option elimination

Basics You Must Know

A factor divides a number exactly. For example, 6 is a factor of 24 because 24 + 6 = 4, with no remainder. A multiple is
made by multiplying: 24, 48 and 72 are multiples of 24. HCF asks for the biggest common factor; LCM asks for the
smallest common multiple.

7 Aftp for Aftm & yar €3 22, 89 8H €1 factor gt J1 fie 6, 24 €t factor J fa8fs 24 + 6 = 4 3 g7t 0 | I SIS gt Aftpyret GH
T multiples Jet 31 HCF A3 3 €31 At factor 3, 3 LCM 13 3 821 At multiple I

KEY IDEA - HY d®

Imagine 24 and 36 kg wheat being packed into equal, largest possible bags with nothing left. Each bag can hold
12 kg: this 12 is HCF. If two buses arrive every 24 and 36 minutes, they next arrive together after 72 minutes: this
72 is LCM.

24 kg 3 36 kg a=a & HI 3 €3 fq fHd afgni €9 fas 993 3d&7 I, 37 a9 88" 12 kg T gar| feg HCF J1 € 9A1 24 3 36 fifc gme
i@t g 31 72 fife amie fedamit nr8@eafintt| feg LCM 3

Formula [ rule Meaning Example

HCF Greatest number dividing every given number HCF(12,18) = 6
exactly

LCM Smallest positive number divisible by every given LCM(12,18) = 36
number

For two numbers: HCF x LCM = If numbers are a and b, then HCF(a,b) x LCM(a,b) 6x36=12x18 =216

product =axb

HCF of prime powers Take only common primes with their smallest 24=23x3; 36=22x32;
power HCF=22x3=12

LCM of prime powers Take every prime occurring, with its largest power |LcM=23x32=72

Co-prime numbers Two numbers whose HCF is 1 8 and 15 are co-prime; 8x15=120
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Small memory table 2 @ = 2a3

Number

12

24

36

48

60

72

90

120

Chapter 2 - H.C.F. and L.C.M. of Numbers

Prime factor form Useful mental anchor
22x3 Dozen

23x3 One day has 24 hours
22x32 6%6

24x3 Double 24

22x3x5 Minutes in one hour
23x3? Double 36

2x32x5 9x10

23x3x%5 2x60

MEMORY TRICK - o'E dyT & fega

For divisibility: even number - divisible by 2; digit sum divisible by 3 - divisible by 3; last digit 0 or 5 - divisible

by 5; last two digits divisible by 4 - divisible by 4. These four checks often reveal HCF or reject options before

factorising.

23 91 719; even AT 2 &8 €31 ATdt J; »idl € A3 3 &S 318 3T BT 3 18 231 Aiet J; Mradt »id 0 77 5 d= 37 5 &'%; mrddt € mig
4 5% 2312 31 4 57| feg 979 checks et options 333 o€ foe Ia|

Two more uses of HCF and LCM HCF 3 LCM & @ dg =a3nt

Task

Reduce a
fraction

Compare
fractions

Count
positive
factors

Steps and reason

Divide numerator and denominator by their HCF. This removes
every common factor, so the fraction reaches lowest terms.

First reduce each fraction; then use LCM of denominators as a
shared denominator. Larger numerator on this common scale
means larger fraction.

For nzpaqb, choose the exponent of p in a+1 ways (0 to a) and
g in b+1 ways. Total=(a+1)(b+1).

Example

54/72: HCF(54,72)=18;
(54+18)/(72+18)=3/A4.

7/12 versus 5/8: LCM(12,8)=24;
7/12=14/24 and 5/8=15/24, so 5/8 is
larger.

72=23x32 has (3+1)(2+1)=12 positive
factors.

Fraction wer@er: 64d 3 &' & 8a&' @ HCF &% €3; 54/72 f&g HCF 18, f&r B¢t 3/41 Fractions € 38&™: d& 2o @ LCM 3 J
common denominator §8; 7/12=14/24 3 5/8=15/24, fer B¢t 5/8 €37I Factors farear: 72=23x32 f&g 2 &t power 0 333 3
power 0 3 2 8 Ha® T%; 4x3=12 factors|

houseofaspirants.in « Free notes, MCQs & PYQs

Page2/60



HOUSE OF ASPIRANTS « Quantitative Aptitude Chapter 2 - H.C.F. and L.C.M. of Numbers

24 36
3 3x3
8 = 2X7X 2%2

24 = 23x3 and 36 = 22x32; common smallest powers give HCF = 12.

HCF and LCM of Whole Numbers
Yyas Aftpret @ HCF %3 LCM

What is it? How do you recognise it? fea &t 3?7 ugre fa< agat 37

Use this type when the question gives two or more whole numbers and asks for “greatest common divisor”, “largest
equal size", "HCF", “least common multiple”, “smallest number divisible by all”, or “LCM".

A Hes €9 © A 29 yds Hitme I »13 “greatest common divisor”, “largest equal size”, “HCF”, “smallest number divisible by
all” 7 “LCM” faftm 3=, fedt type I

CONCEPT FROM ZERO - fg%g® gfenre 3

For HCF, write prime factors and keep only what every number shares. Use the smallest count of each shared
prime. For LCM, collect every prime that appears in any number. Use the largest count. Smallest power makes a
common divider; largest power makes a common multiple.

HCF &€t prime factors f&8 »3 fagg 8dt primes S8 #t Ig Aftmr €9 g6 | Baa’ € 73 3 &t power 81 LCM &€t gd MEs &'
prime B8 n3 €7 €1 13 3 €31 power 381 &2t power common divider =76¢t J, €8t power common multiple 6t 31

Standard method: prime factorisation fimidt 3&tar: prime factorisation

1. Break each number into prime factors: only 2, 3, 5, 7, 11...
2. For HCF, circle common primes with the least repetitions and multiply them.
3. For LCM, write every prime with the greatest repetitions and multiply.

(1) gg AftmT § 2, 3, 5, 7, 11 EJain prime factors €9 331 (2) HCF &€t Aot primes € e 279 et farest 881 (3) LCM ¢t ag
prime € g 79 £8! farest 861

Standard method: common division fimidt 3dtar: common division

1. Write numbers in one row. Divide all divisible numbers by a small prime such as 2, 3, 5 or 7.
2. For HCF, multiply only divisors that divide every number in that row.
3. For LCM, continue until all become 1; multiply every divisor used.

Aftmret g 3319 189 {881 82 prime &5 fishit €8t /e §g €31 HCF &9 fiag € divisors & a3 1 Id wftmr § €31 LCM &g
Adt 1 I 39 €3¢ A8 M3 AT divisors 31T aa |
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Fast division for two large numbers 2 €3 numbers &€t 37 division

EUCLIDEAN METHOD - 37ql @& 3dta"

Divide the larger number by the smaller. Replace the pair by “smaller number, remainder” and repeat. The last
non-zero remainder is the HCF. Why? Every number dividing both original numbers also divides their difference,
and therefore the remainder; the common factors do not change.

For 396 and 252: 396=1x252+144; 252=1x144+108; 144=1x108+36; 108=3%x36+0. Hence HCF=36.

23 number & 82 &8 €31 fad “8<" number, g&” 8 & €gd'81 mHdt non-zero gdt HCF der 31 faB? 2 § €3 erdt rfunr Bast
T 2dd M3 gidl €t €3¢t d1 396=252+144, 252=144+108, 144=108+36, 108=3x36; fer ¢t HCF 36

ONE-MINUTE SHORTCUT - €1 fiiz T mrdcae

HCF: first test the smaller number'’s factors from large to small. LCM: take the larger number and check its
multiples only when there are two easy numbers; otherwise use prime powers. It works because HCF cannot
exceed the smallest number and LCM cannot be below the largest number. Do not list multiples for three large or
awkward numbers.

HCF: &2 wiftmr & €8 factors Ufast da ad | LCM: © Rt Htmiret d< 37 €31 rftm™ @ multiples 29; &df 3F prime powers
33| HCF &<t Aftm 3 €3 adl d Ade M3 LCM 31 "t 3 8 adl d Aae| 35 3t Aftmie’ St multiples & 511

Ex1 Find HCF of 24 and 36.
24 73 36 € HCF 31

A) 6 B) 12 C) 18 D) 72

Answer: B — 12

Quick method (*20 sec): Factors of 24 ending from large side: 24, 12, 8, 6... Check 12 in 36: 36 + 12 = 3. So HCF
=12.

Full method: 24 = 2x2x2x3 = 23x3. 36 = 2x2x3x3 = 22x32, Common smallest powers: 22x3 = 4x3 = 12.
saye sdtam: 24 & €5t factor 12 & 36 fdg 29: 36 + 12 = 31 oA & HCF = 121 yar 3dlam 24 = 23x3 n13 36 = 22x32| A
2 powers 22x3 I&1 4x3 = 121

Ex2 Find LCM of 12 and 18.
12m3 18 € LCM &3 |

A) 6 B) 24 C) 36 D) 72

Answer:C — 36

Quick method (=20 sec): Multiples of 18 are 18, 36, 54... The first divisible by 12 is 36. Hence LCM = 36.

Full method: 12 = 22x3. 18 = 2x32. Largest powers are 22 and 32. LCM = 22x32 = 4x9 = 36.

seye 3l 18 © multiples: 18, 36, 54... 36, 12 & & yg €3w 31 for €t LCM = 361 yar sdtam: 12 = 22x3 3 18 =
2x32| 8t powers 22, 32 &1 4x9 = 361
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Find HCF of 84, 126 and 210.
84, 126 M3 210 € HCF &3|

14 21 42 84

Quick method (*30 sec): 84x? gives 126 as 84 and 126 share 42. Check 210 + 42 = 5. Therefore HCF = 42.

Full method: 84 = 22><3><7; 126 = 2><32><7; 210 = 2x3%x5x7. Common primes are 2, 3 and 7. HCF = 2x3x7 = 42.
saye 3dtam 84 13 126 € common &3t factor 42 31210 + 42 = 5 & yar 31 fom &t HCF 421 yar 3dtam: 84 = 22x3x7, 126
= 2x3%x7, 210 = 2x3x5x7 | A3 2, 3, 7 Ta5; 2x3x7 = 42|

Find LCM of 24, 36 and 90.
24,36 M3 90 € LCM 33|

180 240 360 720

Answer: C — 360

Quick method (35 sec): Highest powers visible: 24 needs 23: 36 needs 32; 90 needs 5. Multiply 8x9x5 = 360.

Full method: 24 = 23x3; 36 = 22x32: 90 = 2x32x5, Largest powers: 23, 32, 5. LCM = 8x9x5 = 360.
saye 3dtar: 24 323,363 32, M3 90 3 5 &1 8x9x5 = 360 yar 3dtar: 3&° €t prime form &4 a gg prime €t #g 3 25t
power &8 Ti: 23x32x5 = 3601

Find HCF of 252 and 396.
252 ™3 396 € HCF &3

18 36 54 72

Answer: B — 36

Quick method (30 sec): Both digit sums are divisible by 9. Test 36: 252 + 36 = 7 and 396 + 36 = 11. Hence HCF
is at least 36; 36 is the common factor from their factor forms.

Full method: 252 = 22x32x7. 396 = 22x32x11. Common part = 22x32 = 4x9 = 36.

Seye Sl 36 57 252 + 36 = 7 M3 396 + 36 = 11 »rer 31 Yar Idtam: 252 = 22x32x7, 396 = 22x32x 11| Azt fdAT 4x9 =
36 J1

Find LCM of 45, 60 and 84.
45, 60 »3 84 T LCM &3

840 1,080 1,260 2,520

Answer:C — 1,260

Quick method (=40 sec): 45=32x5, 60 contributes 22, and 84 contributes 7. So LCM = 4x9x5x7 = 1,260.

Full method: 45 = 32x5; 60 = 22x3x5; 84 = 22x3x7. Largest powers: 22, 32, 5, 7. Thus 4x9x5x7 = 1,260.
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saye 3dtam: 45 3 3%x5, 60 3 22, 84 3 7 e 31 4x9x5x7 = 12601 Ya e gg Hftmr €t prime form 53 3 2381 powers
& d3: 22x3%x5x7 = 1260

Find HCF of 693, 924 and 1155.
693, 924 ™3 1155 € HCF &31

77 154 231 462

Quick method (*30 sec): Notice 693=3%231, 924=4x231, and 1155=5x231. The remaining multipliers 3, 4, 5 have
HCF 1, so HCF = 231.

Full method: 693 = 32><7><’I1; 924 = 22><3><7><11; 1155 = 3x5x7x11. Common factors are 3x7x11 = 231.

saye 3dta: 693 = 3x231, 924 = 4x231, 1155 = 5x2311 3, 4, 5 € HCF 1 3, fen B¢t 7e™ 2311 Yar 3dftam: 3a7 feg A8 3, 7,
11351 3x7x11 = 2311

SSC CGL 2023 pattern: Find LCM of 72, 120 and 150.
SSC CGL 2023 deda: 72, 120 M3 150 € LCM 33|

900 1,200 1,500 1,800

Answer: D — 1,800

Quick method (*40 sec): 72 supplies 23><32; 150 supplies 52,120 has no higher power. LCM = 8x9x25 = 1,800.

Full method: 72 = 23x32; 120 = 23x3x5; 150 = 2x3x52, Taking largest powers gives 23x32x52 = 8x9x25 = 1,800.

seye sdtam 72 3 23x32 m3 150 3 52 fimer 31 8x9x25 = 18001 Yar e 3™ & factorisation f&s 7z 3 &t powers
B6: 23x32x52 = 1800

COMMON MISTAKES - »ry Ji&3inf
e For HCF, taking the largest powers. That gives LCM, not HCF.
e For LCM, dropping a prime that occurs in only one number, such as 5 in 90.

e Calling the product of all numbers the LCM without removing common factors.
HCF &g €3 powers 8 3 3133 3; €9 LCM et Jenif g1 LCM fE3 fea ’ftm fég nrE< & prime &€t 83 &df | Ardintt
Hitmret @ fifgr grer LCM &df der A€ common factors d<|

EXAM TIP - ydtfunr gsmo

One direct HCF/LCM question is common in SSC, Railways and state exams. Spend 30-45 seconds. In options,
reject any HCF bigger than the smallest number and any LCM smaller than the largest number. Then test
divisibility.

SSC, Railways 3 state exams f€9 f&a fifar HCF/LCM He™® niaHd Je' J1 30-45 Afde fe€| &t Hitmr 3 €3 HCF »3 €31 Aty
38c LCM 3d3 3 e8|

Finding Two Numbers from HCF, LCM and Ratio
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HCF, LCM n3 Ratio 3 © Aftpet g3t

What is it? How do you recognise it? fea &t 3?7 ugre fa< agat 37
These questions give HCF and LCM, or HCF with a ratio, and ask for one number, both numbers, their sum or their
difference. Look for the words “two numbers”, “their HCF", “their LCM", “ratio”, "one number is...", "sum" or "difference”.

fegt Hest f€g HCF 3 LCM, At HCF &' ratio f&37 Jer d »13 fEd wifynr, €€ Aftptel, 13 7 29« Yfen dev d1 “two numbers”, “HCF”,
“LCM", “ratio”, “sum”, “difference” Ha<€ Ug'c J&|

KEY FORMULA - ¥4 T3y
For exactly two positive whole numbers a and b: HCF(a,b) x LCM(a,b) = a x b. It comes from prime factors: HCF
keeps the smaller powers and LCM keeps the larger powers; together they contain exactly the powers in axb.

fHag < positive whole numbers a ™3 b &¢t: HCF(a,b) x LCM(a,b) = a x b. Prime factors fég HCF &t powers M3 LCM
3T powers JueT I; €€ fHS A axb Tt Ardmit powers B fée &1

Given Make first Thendo

HCF = h, ratio = p:q in lowest form Numbers = hp and hq LCM = hpqg because p and g are co-prime

HCF and LCM, one number x Product = HCFXLCM Other number = product + x

HCF and LCM, sum/difference condition Let numbers = ha, hb Use ab = LCM/HCF and given sum/difference
Standard method firdt sdtar

1. Write h = HCF and L = LCM.

2. If one number x is given, find the other as (hxL) + x.

3. If ratio p:q is given, first reduce it. Numbers are hp and hq only when p and q are co-prime.
4. Verify: HCF of final numbers must be h and their LCM must be L.

(1) HCF & h»3 LCM & L faa1 (2) fa wiftmr x 32 37 gt (hxL) + x J1 (3) ratio p:q I 37 ufast H3 3 22 gu &9 fanr81 (4) »i3 €9 HCF
"3 LCM Tg'd" 94 a3 |

ONE-MINUTE SHORTCUT - 1 fiiz T mrgeae

Calculate L + h first. This is the product of the co-prime ratio parts. Its co-prime factor pairs tell you the possible
ratios. Example: L/h = 60; useful co-prime pairs include 3 and 20, 4 and 15, 5 and 12. This works only for two
numbers.

yfast L + h a3 53 co-prime ratio @3 € fdfimit & product der 31 fAg L/h = 60 d= 37 3:20, 4:15, 5:12 ¥4l co-prime pairs g2
351 e trick fgg @ Aftpret Bet I

The HCF and LCM of two numbers are 6 and 180. If one number is 30, find the other number.
€ Hftpiret @ HCF 6 3 LCM 180 J1 fex wiftmr 30 31 gt &3

24 30 36 42

Quick method (=20 sec): Other = (6x180) + 30 = 6x6 = 36.
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Full method: Product of the two numbers = HCFXLCM = 6x180 = 1,080. Let the other number be y. Then 30xy =
1,080. Soy = 1,080 + 30 = 36.

ey 3dlam: gt FHftn = (6x180) + 30 = 361 Y3 3dta: €& @ product = 6x180 = 10801 30xy = 1080, fer &€t y = 1080 +
30 =361

Two numbers are in the ratio 3:5 and their HCF is 4. Find their LCM.
< Ayt 7 ratio 3:5 3 M3 HCF 4 31 €a&t & LCM 3|

20 40 60 80

Answer:C — 60

Quick method (=20 sec): Ratio parts 3 and 5 are co-prime. LCM = HCFx3x5 = 4x15 = 60.

Full method: Numbers = 4x3 =12 and 4x5 = 20. Prime forms: 12=22><3; 20=22x5, LCM = 22x3x5 = 60.

gaye 3dtam 3 m3 5 co-prime I&1 LCM = 4x3x5 = 601 Ya Satam: Hftmiet 12 »13 20 951 12=22x3, 20=2%x5; fan st LCM
60 31

< Hftmet & HCF 5 3 LCM 300 J1 8t © ratio 4:15 31 A3 831

75 95 100 125

Answer: B — 95

Quick method (=25 sec): Numbers = 5x4 and 5x15 = 20 and 75. Sum = 95. Check: 5x4x15 = 300, so LCM
agrees.

Full method: Ratio 4:15 is already in lowest form because HCF(4,15)=1. With HCF 5, numbers are 5x4=20 and
5%15=75. Their sum is 20+75=95. Their LCM is 5x4x15=300.

sy dlam Hitmiet 5x4 = 20 M3 5x15 = 751 13 951 Y 314 4 »3 15 € HCF 1 3, fer dda ratio Ag 3 8 gu €9 3
HCF 5 & Hftmirei 20 3 75; #3 20+75 = 951

Two numbers are in the ratio 3:20. Their HCF is 8. Find their difference.
© Hftmet T ratio 3:20 3 M3 HCF 8 31 8T © g3d 831

128 136 144 152

Answer: B — 136

Quick method (=20 sec): Difference = HCFx(difference of ratio parts) = 8x(20-3) = 8x17 = 136.

Full method: Numbers = 8x3=24 and 8x20=160. Difference = 160-24 = 136. Their HCF is 8 because HCF(3,20)=1.

ey 3dlan 299 = 8x(20-3) = 8x17 = 1361 Yar 3dtam: Hitmiet 24 w3 160 I&1 160-24 = 1361 3 M3 20 co-prime I, fer
et HCF Hoyg 8 J1

‘ The HCF and LCM of two numbers are 5 and 300. If their ratio is 4:15, find their sum.
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The HCF and LCM of two nhumbers are 12 and 720. If their ratio is 5:12, find the larger number.
€ Aftmet @ HCF 12 3 LCM 720 J1 ratio 5:12 J1 €31 Aftmr 831

60 120 144 180

Answer:C — 144

Quick method (#20 sec): Larger number = 12x12 = 144. Check LCM: 12x5x12 = 720.

Full method: HCF is 12 and ratio 5:12 is co-prime. Numbers are 12x5=60 and 12x12=144. Hence larger number =
144. Also, LCM = 12x5x12=720, matching the given value.

seye 3t €3t Hftmt = 12x12 = 1441 Check: 12x5x12 = 7201 Yar Sdtar: Fftmiret 60 »13 144 o | for set 231 144 3 i3
LCM f&€3 720 © gd'9d J|

The HCF of two humbers is 6 and their LCM is 312. Find their sum if the numbers are unequal and in the
ratio 4:13.

© Hftet @ HCF 6 M3 LCM 312 J1 A ratio 4:13 3, 3T Az B3|

90 96 102 108

Answer: C — 102

Quick method (25 sec): Sum = 6x(4+13) = 6x17 = 102. LCM check: 6x4x13 = 312.

Full method: Ratio 4:13 has HCF 1. So numbers are 6x4=24 and 6x13=78. Sum = 24+78 = 102. Their LCM =
6x4x13=312.

saye 3dlam 73 = 6x(4+13) = 1021 Yar 3dtar: Hitmret 24 3 78 I51 24+78 = 1021 LCM = 6x4x13 = 312, fer &€t check &t
ata 31

The HCF and LCM of two numbers are 7 and 840. If one number is 105, find the other number.
€ Hftpret @ HCF 7 »3 LCM 840 J1 f&a Aftpt 105 31 gt 831

49 56 63 70

Answer: B — 56

Quick method (20 sec): Other = (7x840) + 105. Since 840 + 105 = 8, other = 7x8 = 56.

Full method: Product = HCFxLCM = 7x840 = 5,880. Let other number be y. 105y=5,880. Therefore
y=5,880+105=56. Verification: HCF(105,56)=7 and 105x56+7=840.

saye 3dlam (7x840) + 105 = 7x8 = 561 Ya' 3dtar: product 5880 J1 105y=5880, fer &€t y=561 Check a3 3 HCF 7 m3
LCM 840 mGe" J|

Punjab Police exam pattern: The HCF and LCM of two nhumbers are 15 and 900. If their ratio is 3:20, find
their difference.

Punjab Police Ueda: € Hftmiet & HCF 15 m3 LCM 900 J1 ratio 3:20 31 234 &31

225 240 255 270

Answer: C — 255

Quick method (=25 sec): Difference = 15%(20-3) = 15x17 = 255. LCM check: 15x3%x20 = 900.
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Full method: Numbers = 15%x3=45 and 15%x20=300. Difference = 300-45 = 255. Because 3 and 20 are co-prime,
the HCF remains 15; their LCM is 15x3x20=900.

3aye 3dlan 299 = 15x(20-3) = 2551 Yar 3dtam: Hitmret 45 »3 300 IG5 1 300-45 = 2551 3 W3 20 co-prime I, for et
HCF 15 »3 LCM 900 dt afder 31

COMMON MISTAKES - »rH &3t
e Using HCFxLCM=product for three numbers. This identity is guaranteed only for two numbers.
e Using ratio 6:10 directly with HCF h. First reduce it to 3:5; otherwise h is not the real HCF.

» Forgetting to divide by the known number after multiplying HCF and LCM.
HCFxLCM g formula f3& Aftmret &€t df 8ar@T| Ratio 6:10 & Ufast 3:5 g'8; &dt 31 fid3r HCF 91%3 g2ar| HCF m3 LCM
I Id& 3 < known number 33 divide S3& & 3B

EXAM TIP - ydifunr gsmo

This is a frequent one-question pattern in SSC, Banking and Punjab state papers. Spend 30-40 seconds. If one
option is not a factor of HCFxLCM when multiplied by the given number, eliminate it immediately. Also, every
valid number must be divisible by the given HCF.

SSC, Banking »3 Punjab state papers &g feg »iang ffq merss »@er 31 30-40 Afde fe€1 A option & known number &% g
36 3 HCFxLCM & 8§, €9 393 o feg| gg Adt Afum fi&3 HCF & €3t Irdiet J1

HCF and LCM of Fractions and Decimals
fS&t ni3 Emimei @ HCF M3 LCM

What is it? How do you recognise it? feag &t 32 ygre fa< agat 97

Sometimes the numbers are fractions such as 3/4, 5/6 or decimals such as 1.25, 0.36. The question may ask for the
greatest length that measures each ribbon exactly, or the first common quantity that is a multiple of all given fractional
quantities. The words HCF/LCM remain the same; only the handling changes.

et 2g "fymet 3/4, 5/6 eddftnit fractions A 1.25, 0.36 2dd! decimals e & | A g dt 3fder I—HCF At LCM—ugd foarg ads &
3dtar ges Aer J1

KEY FORMULA - ¥4 T3y

First reduce every fraction to its lowest form. For fractions a/b and c/d: HCF = HCF of numerators + LCM of
denominators; LCM = LCM of numerators + HCF of denominators. For decimals, multiply every number by 10,
100 or 1000 until all become whole numbers; find HCF/LCM there, then divide the answer by that same multiplier.
yfast ag fraction & A3 3 22 gu 189 &31 HCF = numerators & HCF + denominators € LCMI LCM = numerators € LCM =+
denominators & HCF I Decimals f&g 10, 100 A 1000 &% JI&" &da whole numbers g78; #i3 &g 87 groad o8 AeE §
divide 33 feg|

houseofaspirants.in « Free notes, MCQs & PYQs Page 10/ 60



HOUSE OF ASPIRANTS « Quantitative Aptitude Chapter 2 - H.C.F. and L.C.M. of Numbers

Case Rule Why it works
HCF of HCF(numerators) / A common measuring fraction must divide each numerator but
fractions LCM(denominators) accommodate every denominator.
LCM of LCM(numerators) / A common multiple must contain all numerator factors while using
fractions HCF(denominators) the greatest common denominator factor.
Decimals Multiply by 10", solve as integers, Multiplying all quantities by the same non-zero value preserves their
divide by 10" common-factor relationship.
Standard method fimidt sdtar

1. For fractions, cancel common factors inside each fraction first. Example: 15/21 becomes 5/7.

2. Write all numerators in one group and all denominators in another.

3. Apply the correct cross-rule: HCF over LCM for HCF; LCM over HCF for LCM.

4. For decimals, shift all decimal points by the same maximum number of places, solve, then shift back.

(1) Fraction & ufgst simplest form &g f&»81 (2) numerators »3 denominators 24 fd1 (3) HCF &€t €3 HCF, d&t LCM; LCM &€t
€3 LCM, d&t HCF 1 (4) Decimal f€8 A3 decimal points f&a fi& places fira€ »i3 »i3 fég eun fommg|

ONE-MINUTE SHORTCUT - % fiiz T mrgeae

For decimals, do not write trailing zeroes repeatedly. Mentally choose the largest number of decimal places: for
1.2 and 0.18, use 100, so they become 120 and 18. For fractions, reduce first—this can make the denominator HCF
much easier. This shortcut does not work if you scale different decimals by different powers of ten.

Decimals B¢t 78 3 a0 decimal places 231 1.2 M3 0.18 f€9 2 places I5, foH B¢t 100 &% gIe" a3 120 3 18 §='6| Fractions
& Ufusi reduce dd1 29-24 decimals § 24 powers &8 JIET dd&' I183 I

Find the HCF of 3/4 and 9/16.
3/4711'3’9/16€T HCF 31

3/16 3/8 9/16 1/4
Quick method (220 sec): HCF of numerators 3 and 9 is 3. LCM of denominators 4 and 16 is 16. So HCF = 3/16.

Full method: Both fractions are already reduced. HCF(3,9)=3. Since 16 is divisible by 4, LCM(4,16)=16. Therefore
HCF = 3/16.

sy 3dlan: Gug e Hftmei 33 9 @ HCF 3 J; 3574 #1316 & LCM 16 31 fer &t 3/161 Yar 3dla: << fractions
yfast It simplest form f€9 g&1 HCF(3,9)=3 m3 LCM(4,16)=16, fem &t HCF = 3/161

Find the LCM of 2/3 and 5/6.
2/3mM35/6 T LCM 3|

5/3 10/3 10/6 5/6

Answer: B —10/3

Quick method (220 sec): LCM of numerators 2 and 5 is 10; HCF of denominators 3 and 6 is 3. LCM = 10/3.
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Full method: The fractions are in lowest form. LCM(2,5)=10 because 2 and 5 are co-prime. HCF(3,6)=3. Hence
LCM =10/3.

3aye 3dlam numerators 2 M3 5 & LCM 10, denominators 3 ™3 6 € HCF 31 /29 10/31 Yar 3dlam: 2 »3 5 co-prime
IJs, e 3¢ LCM 101 3 3 6 @ HCF 3 31 fer &€t LCM = 10/31

Find the HCF of 8/15 and 12/25.
8/15”@12/25ETHCF8°§|

2/25 4175 4/25 8/75

Answer: B — 4/75

Quick method (25 sec): HCF(8,12)=4. LCM(15,25)=75. Answer = 4/75.
Full method: 8/15 and 12/25 are reduced. 8=23, 12=22x3, so HCF=22=4. 15=3x5 and 25=52, so LCM=3x52=75,
Thus HCF = 4/75.

Saye 3t HCF(8,12)=4 »3 LCM(15,25)=75 ie™a 4/75| Ya" 3dtam 8 »3 12 f&g common 22=4 31 15=3x5, 25=57;
LCM 751 fer &€t 4/751

Find the LCM of 9/14 and 15/21.
9/14 73 15/21 € LCM 83|

15/7 4514 45/(7 135/7

Answer: C — 45(7

Quick method (=30 sec): Reduce 15/21to 5/7 first. Now LCM numerators of 9 and 5 =45; HCF denominators of 14
and 7 =7. Answer =45/7.
Full method: 15/21 = (15+3)/(21+3)=5/7. For 9/14 and 5/7, LCM(9,5)=45. HCF(14,7)=7. Therefore LCM =45/7.

seye 3dlam 15/21 & ufassi 5/7 9261 fag 9 M3 5 € LCM 45, 14 w3 7 € HCF 71 AT™E 45/71 Yar 3dtam 15713 21§ 3 53
divide g3a 5/7 fufsnrr| &2 fractions 3 formula Bar€< &% 45/7 mifenT|

Find the HCF of 1.2 and 0.18.
1.2m30.18 @ HCF &3

0.03 0.06 012 0.6

Answer: B — 0.06

Quick method (225 sec): Two decimal places maximum, so use 100: 1.2->120 and 0.18->18. HCF(120,18)=6. Shift
back two places: 0.06.

Full method: 1.2x100=120 and 0.18x100=18. Now 120=23x3x5 and 18=2x32; HCF=2x3=6. Since both original
numbers were multiplied by 100, HCF =6+100=0.06.

saye 3dlam: €9 3 €9 2 decimal places Ia, fer &€t 100 &5 g d4d: 120 M3 181 HCF 6 »ifemT; 100 & divide d3a 0.061
yar 3dtam: 120 m3 18 € HCF 2x3 = 6 31 »HT 100 &8 gre" o131 H, fer B¢t 6+100 = 0.06 |
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Find the LCM of 0.24, 0.36 and 0.54.
0.24,0.36 M3 0.54 €' LCM &3

1.08 1.80 2.6 21.6

Answer:C — 2.16

Quick method (=35 sec): Multiply by 100: 24, 36, 54. Their LCM is 23x33=216. Divide by 100: 2.16.
Full method: 24=23x3; 36=22x32; 54=2x33. LCM is 23x33=8x27=216. Since each decimal was multiplied by 100,
original LCM =216+100=2.16.

seye 3l 100 &5 I Jaa 24, 36, 54 821 LCM 216 3; 100 &' divide 53 3 2.161 Yar Satam: 24=23x3, 36=22x32,
54=2x33| 8’ powers & product 216; A2H 2.161

Find the HCF of 2.5, 3.75 and 6.25.
2.5,3.75 3 6.25 @ HCF &3

0.25 0.50 25 2.50

Answer:C —1.25

Quick method (#30 sec): Use 100: 250, 375, 625. Each is divisible by 125, and 125 is their HCF. Shift back: 1.25.

Full method: 250=2x53; 375=3x53; 625=5%. Common smallest prime power is 53=125. Divide by 100 to undo
scaling: 125+100=1.25.

Saye 3dlam: 100 578 I 596 3 250, 375, 625 831 f3a7 & HCF 125 31 125+100 = 1.251 Yar Sdflarm: 250=2x53, 375=3x5°,
625=5%| At 2t power 53=125 3|

Railway NTPC pattern: Find the LCM of 7/12, 5/18 and 11/24.
Railway NTPC deaa: 7/12, 5/18 M3 11/24 € LCM 83|

385/12 385/9 385/6 770/3

Answer: C — 385/6

Quick method (=40 sec): Numerators 7, 5, 11 are distinct primes: LCM=385. HCF of 12,18,24 is 6. Therefore 385/6.
Full method: LCM(7,5,11)=7x5x11=385. For denominators, HCF(12,18)=6 and HCF(6,24)=6. LCM of fractions
=385/6.

saye 3da: 7, 5, 11 29-24 prime I, for &t 8Ug LCM 3851 12,18,24 & HCF 61 A2™E 385/6 | Yar 3dtar: ufost
numerators ¥ LCM 7x5x11=3851 fag denominators & HCF ufgst 12 »3 18 B¢t 6, fag 24 &5 &t 61 for B¢t 385/61

COMMON MISTAKES - »rH JI&3nt
* Reversing the fraction rules: HCF uses HCF of numerators over LCM of denominators; LCM is the reverse.
e Skipping reduction, as with 15/21. It may give a hon-standard and misleading answer.

* Moving the decimal point back by a different number of places from the one used to scale.
Fractions f&g HCF 3 LCM @ rules 8%< & &d1 15/21 g4t fraction & reduce 33&" & €31 Decimals &g fiah places »fat 8
are Ht, 8t It ey femmeSt g |
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EXAM TIP - ydifunr gsmo

Fractions appear less often but are scoring because the formula is fixed. Spend 25-40 seconds. In options, reject
an HCF of fractions that is bigger than either given fraction, or an LCM that is smaller than a given fraction.

Fractions @3 He'® We »Eer & Ud Ud marks €& 31 25-40 Afde fe€1 HCF fam f&3t fraction 3 €3 &df d Aaer; LCM fai f&st
fraction 3 8" &df I HawT|

Greatest Number that Divides Leaving Different Remainders
TY-2Y g 518 €3< 2@t A3 3 €31 Afunr

What is it? How do you recognise it? fea &t 37 yzr= fag aaat 9?2

A shopkeeper has 95, 136 and 203 items. If a box size leaves 4, 6 and 8 items respectively, what is the largest box
size? This is a “greatest divisor with different remainders” question. Look for “greatest number”, “largest number”,
"divides”, "leaves remainder 4, 6..." where the remainders are not all the same.

W& 95, 136 713 203 Tt & RS size @ 3fawi {29 39 I mi3 @HEd 4, 6, 8 I g5 | HI 3 €37 397 size fdar? fea different remainders
% HCF =S J1 “greatest/largest number”, “divides”, M3 24-84 remainder Ug'< Ja&|

KEY IDEA - HY d®

If N leaves remainder r when divided by d, then N - r is exactly divisible by d. So when different numbers leave
different remainders, subtract each stated remainder first. The greatest possible divisor is the HCF of all adjusted
numbers. The divisor must be greater than every stated remainder.

ANS dEBE3E3rad, 3TN - r Yar d &8 E3er I fer St gg At f&d 8r & 3T remainder weg| &€t Fifymrret & HCF dt
73 3 €3 divisor J1 83 divisor I3 remainder 3 €3" d& Idie J|

Standard method fimdt sdtar

1. Write each pair as: number - its remainder.

2. Find HCF of all adjusted values.

3. Check that HCF is larger than every remainder.

4. Verify once by dividing the original number by the answer.

(1) T3 line f€9 number - remainder f&31 (2) adjusted values & HCF &@1 (3) HCF g remainder 3 €3 3 7 &df 241 (4) ffa &3
original number & 7™ &8 divide J3d gt check 3|

ONE-MINUTE SHORTCUT - &g fiie & gragede

Do not search for divisors of the original large numbers. Immediately remove the remainders. Often the adjusted
values become friendly multiples, such as 192, 264 and 336; their HCF is much faster. This method does not
apply unchanged when all remainders are the same—that is Type 5.

23 original Rftme @i factors & 831 Ufast remainders Weg1 192, 264, 336 Eddt easy multiples €< A€ d&51 # A9
remainders f&a d<, 3t Type 5 & difference 34l €33 J1
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Find the greatest number that divides 87 and 125, leaving remainders 3 and 5 respectively.
87 M3 125 & qHE'd 3 w3 5 gl 23 d €3¢ =@l A3 3 23t it B3

6 10 12 20
Quick method (20 sec): Remove remainders: 87-3=84 and 125-5=120. HCF(84,120)=12.

Full method: Required divisor d divides 84 and 120 exactly. 84=22x3x7; 120=23x3x5. HCF=22x3=12. Check:
87+12 leaves 3; 125+12 leaves 5.

saye 3dlan 87-3=84 3 125-5=1201 84 m3 120 € HCF 121 yar 3dftam: d & 84 »3 120 €< Yd €32 I&| 8I& € HCF 12
J1 Check: 87 feg 3 n3 125 &9 5 g9w J|

Find the greatest number that divides 64 and 97, leaving remainders 4 and 7 respectively.
64 M3 97 & qHET 4 w3 7 9l 23 A €3 =l A3 3 231 Hftmr B3
15 20 25 30

Answer:D — 30

Quick method (220 sec): 64-4=60 and 97-7=90. HCF of 60 and 90 is 30.

Full method: 60=22x3x5 and 90=2x32x5. Common smallest powers give 2x3x5=30. It is greater than remainders
4 and 7. 64=2x30+4; 97=3%x30+7.

gaye 3dtam 64-4=60 M3 97-7=901 HCF 301 Yya 3dtam: 60=22x3x5, 90=2x3?x5] common 2x3x5=301 30, 4 »3 7 22
remainders 3 €37 J1

Find the greatest number that divides 239 and 371, leaving remainders 5 and 11 respectively.
239 3 371 & gHE9 573 11 gl £3 d €3 e8! A3 3 23t iftmr 831

12 18 24 36
Quick method (25 sec): Adjust: 239-5=234; 371-11=360. HCF is 18 because 234=13x18 and 360=20x%18.

Full method: Required d divides 234 and 360. 234=2x32x13. 360=23x32x5. HCF=2x32=18. Check:
239=13x18+5; 371=20x18+11.

3aYe 3dtar: 239-5=234 3 371-11=3601 234=13x18 »3 360=20x18, fer Bet 181 yar 3dtar: 234 »3 360 <t
factorisation f£9 common 2x32=18 3| g & 5 m3 11 check J e I

Find the greatest number that divides 515 and 713, leaving remainders 11 and 13 respectively.
51573 713 § gHED 11 m3 13 g7l €3 A €3 T8t A3 3 23t Aftmr 831

14 21 28 35

Answer: C — 28

Quick method (225 sec): 515-11=504 and 713-13=700. Both are divisible by 28: 18x28 and 25x28.
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Full method: 504=23x32x7, 700=22x52x7. HCF=22x7=28. It exceeds both remainders. Thus 515=18x28+11 and
713=25x28+13.

geye sdtam: 515-11=504, 713-13=7001 22 28 &5 €32 Ia: 18x28 i3 25x28 | Yar Sdtam: 504 »i3 700 T HCF 22x7=28 31
gt 11 M3 13 Adt 351

Find the greatest number that divides 95, 136 and 203, leaving remainders 4, 6 and 8 respectively.
95, 136 #3203 & gHET 4, 6 73 8 Il 23 d 3¢ =l A 3 23t Hitmr B3|

7 M 13 17

Answer:C —13

Quick method (=30 sec): Subtract: 95-4=91, 136-6=130, 203-8=195. Each is a multiple of 13: 7, 10, 15 times.

Full method: 91=7x13; 130=2x5x13; 195=3x5x13. The common greatest factor is 13. Check: 95=7x13+4,
136=10%13+6, 203=15%x13+8.

saye 3dlan 91, 130, 195 521 feg gHeEg 7x13, 10x13, 15%13 IS | AEd 131 Yar 3d1a: {3 adjusted numbers f&g 13
common J1 Original numbers &g f&3mt gdint 4, 6, 8 fHsEM T&|

439, 646 3 859  FHEF 19, 16 »3 19 Tl £3 d €3 ! 73 3 23t Hftmr B3

70 105 140 210

Answer: D — 210

Quick method (35 sec): Adjusted numbers: 420, 630, 840. Their HCF is 210 because they are 2, 3, 4 times 210.

Full method: 420=22><3><5><7; 630=2><32><5><7; 840=23x3x5x7. Common smallest powers: 2x3x5x7=210. It is
greater than 19 and 16. Verification gives the stated remainders.

saye 3dlan remainders W8S 3 420, 630, 840 »Ee I | feg 210 € 2, 3, 4 multiples &1 Ya 3dtar: 357 f€g common
factors 2x3x5x7 I&, fd & product 210 I

Find the greatest number that divides 197, 271 and 347, leaving remainders 5, 7 and 11 respectively.
197,271 M3 347 § @HEd 5, 7 3 11 g7t 83 3 €3¢ T HI 3 231 Aty &3

12 18 24 36
Quick method (=30 sec): 197-5=192, 271-7=264, 347-11=336. All are divisible by 24: 8, 11, 14 times.

Full method: 192=26><3; 264=23><3><1’I; 336=24x3x7. HCF=23x3=24. It exceeds the largest remainder 11.

gaye 3dtam: adjusted values 192, 264, 336 I51 feg 24 2 8, 11, 14 multiples I&1 Ya 3dtar: common prime powers 23
3 3751 8x3=24; feg 11 3@ 3 3

| Find the greatest number that divides 439, 646 and 859, leaving remainders 19, 16 and 19 respectively.
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Ex 8 SSC CHSL pattern: Find the greatest number that divides 991 and 1448, leaving remainders 11 and 13
respectively.

SSC CHSL deaa: 991 3 1448 § gHEd 11 M3 13 g7t 83 3 €3¢ T HI 3 231 At &3

A) 25 B) 30 C) 35 D) 49

Answer:C — 35

Quick method (*30 sec): 991-11=980 and 1448-13=1435. Both are multiples of 35: 28x35 and 41x35.

Full method: 980=22x5x72; 1435=5x7x41. HCF=5x7=35. Check: 991=28x35+11 and 1448=41x35+13,

saye 3dtar: 991-11=980, 1448-13=14351 €< 35 &S €3¢ I&| Ya* 3dtar: 980 »3 1435 f&g common 5x7=35 J| YR
divide ga& 3 gt 11 M3 13 I mEdni a1

COMMON MISTAKES - »rH &3t
e Taking HCF of original numbers instead of subtracting the respective remainders first.
e Subtracting the same remainder from every number even though the question gives different remainders.

e Accepting an answer smaller than a stated remainder; a remainder must always be less than the divisor.
Original numbers € HCF &< 9183 J; Ufas’ gg f&a & »mie remainder We§ 1 A3 numbers €9 €3 remainder & weg| Agg
fan & f&3 remainder 3 8 &df d AaE|

EXAM TIP - ydtfunr gsmo

This HCF model is frequent in SSC and Punjab recruitment tests. Spend 30-45 seconds. In options, any value not
bigger than the largest remainder is impossible. Then test whether it divides each adjusted number.

SSC ™3 Punjab 333t exams f&g ffg HCF model §g3 m"€T" J1 30-45 Afde fe61 73 3 €3 remainder 3 2" option 333 I3 J|
feg adjusted numbers & divisibility check a3d|

Greatest Number that Leaves the Same Remainder
foa adl 23< =8l A3 3 231 Jftpr

What is it? How do you recognise it? fea &t 3?7 ugre fa€ agat 972

This model asks for the greatest number that divides several numbers and leaves the same remainder each time. For
example, if equal-size crates leave the same items from three stocks, the crate size must divide the difference
between every pair of stocks.

e type fég et Fftmrel § €3 3 99 29 f8& remainder gge" J1 fAe 35 stocks & 4 size € crates f€9 935 3 T stock &g fEa frdt
g93 Jfg A2 | 3 crate size IJ € stocks € 2IX § yd' 23T

KEY IDEA - ¥y dI%

If A leaves remainder r and B leaves remainder r on division by d, then A = dp+r and B = dqg+r. Subtracting gives
A-B=d(p-q), so d divides A-B exactly. Therefore the greatest d is the HCF of the differences. The actual
common remainder is not needed to find d.
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A A3 B 3% d & Ese 3 e €9 r 99, 31 A=dp+r M3 B=dq+r| 23% A-B=d(p-q) g 3, A d &8 Ya' €3¢ J| fer &t differences
¥ HCF dt 78 3 €37 d J1 Remainder y3T I &t &l

Standard method fimdt sdtar

1. Arrange the numbers from small to large.

2. Subtract consecutive numbers. Two differences are enough for three numbers.

3. Find the HCF of those differences.

4. Divide one original number by the HCF to check that the same remainder appears in all.

(1) Aftmret 8 3 €31 s (2) 5558 e8ini T gad d2 | (3) Baat differences € HCF 881 (4) ffa &9 A= &% original numbers
divide g3d same remainder check a3

ONE-MINUTE SHORTCUT - €1 fiiz T mrdcae

Never start by guessing the common remainder. Just subtract the numbers. If the gaps are equal, that gap itself
is the answer. This is different from Type 4: there, remainders are different and you subtract each number’s
stated remainder.

Common remainder € »ied & &arg; fide numbers € differences &1 7 gaps &3 fid a5, 8d gap dt Aeg 31 Type 4 €9
I3 number f&d €1 T remainder weer J; 8 numbers MA €9 Wee I&|

Ex1 Find the greatest number that divides 58, 82 and 106, leaving the same remainder in each case.
58, 82 713 106 & €3 3 Id &9 R remainder £3< T8t A3 3 23t Aftmr 831

A) 12 B) 18 C) 24 D) 48

Answer:C — 24

Quick method (»20 sec): Differences: 82-58=24 and 106-82=24. Equal gap means greatest divisor =24.

Full method: Required divisor d divides both differences 24 and 48 exactly. HCF(24,48)=24. Check: 58=2x24+10,
82=3%24+10, 106=4x24+10.

saye 3dla 82-58=24 »13 106-82=241 ¥ gap I, fer St Aeg 241 yar 3dlar: differences 24 m3 48 €W HCF 24 J1
Check: f3& f&g remainder 10 »ger I

Ex2 Find the greatest number that divides 145, 205 and 265, leaving the same remainder in each case.
145, 205 M3 265 & €3< 3 ffa remainder €3 8! A3 3 231 At E31

A) 30 B) 45 C) 50 D) 60

Answer:D — 60

Quick method (%20 sec): Both consecutive gaps are 60. Therefore answer =60.
Full method: 205-145=60 and 265-205=60. HCF(60,60)=60. Verification: 145=2x60+25, 205=3x60+25 and
265=4x60+25.

g2y 3dla €€ gaps 60 I, fer Bet A= 601 YaT 3dtar: 60 »3 60 € HCF 60 J1 145, 205, 265 & 60 & €3¢ 3 Id 29 25
g9 J|
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Find the greatest number that divides 187, 247 and 307, leaving the same remainder in each case.
187, 247 w3 307 & €3< 3 &3 remainder €3 ! A3 3 231 Hftmr &3

30 45 60 120

Answer:C — 60

Quick method (220 sec): 247-187=60 and 307-247=60. Answer =60.

Full method: A valid divisor must divide both 60 and 120. HCF(60,120)=60. Dividing gives 187=3x60+7,
247=4x60+7, 307=5%60+7.

saye 3dlam 247-187=60 m3 307-247=60, fer et 601 yar 3dftam: differences 60 m3 120 I&; HCF 601 35 original
numbers f&g remainder 7 31

Find the greatest number that divides 412, 502 and 592, leaving the same remainder in each case.
412, 502 m3 592 & €32 3 f&d remainder £3< =&} A3 3 €31 Aftnm 831

30 45 60 90

Answer:D — 90

Quick method (220 sec): Both gaps are 90, so no HCF calculation is needed: answer 90.

Full method: 502-412=90 and 592-502=90. HCF(90,90)=90. Check: 412=4x90+52; 502=5x90+52;
592=6x90+52.

saye 3diar: €< differences 90 I, fer Bet fiar Ae2g 901 yar 3dtar: 90 »3 90 = HCF 901 f3&' f€9 52 remainder mrger
J|

Find the greatest number that divides 319, 427 and 535, leaving the same remainder in each case.
319, 427 73 535 & €3 3 4 remainder £3< T&t A3 3 €8t At 831

27 36 54 108

Answer:D — 108

Quick method (220 sec): 427-319=108 and 535-427=108. So answer =108.

Full method: HCF of the differences 108 and 216 is 108. Check by division: 319=2x108+103, 427=3%108+103,
535=4x108+103. Same remainder 103 confirms it.

3aye 3diar: 427-319=108 m3 535-427=1081 A="g 1081 Ya* 344 differences 108 »3 216 € HCF 108 J1 I3 number
f&€9 103 remainder »€e7 J|

Find the greatest number that divides 754, 922 and 1090, leaving the same remainder in each case.
754,922 73 1090 § €3< 3 €3 remainder £3< &t 3 3 231 AftpT &3

84 126 168 336

Answer:C — 168

Quick method (25 sec): Gaps are 168 and 168, hence greatest divisor 168.

Full method: 922-754=168 and 1090-922=168. HCF(168,336)=168. Verify: 754=4x168+82, 922=5x168+82,
1090=6%168+82.
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l seye 3diar: €2 gaps 168 I5| A= 1681 YT dlam: 168 m3 336 © HCF 168 31 357 & 168 &% €3< 3 82 gge J|

Find the greatest number that divides 1001, 1271 and 1541, leaving the same remainder in each case.
1001, 1271 w3 1541 & €3< 3 & remainder €3 &%t °3 3 231 Aftmr &3

90 135 180 270

Answer: D — 270

Quick method (=25 sec): Consecutive gaps are 270 and 270. Answer=270.

Full method: HCF of differences 270 and 540 is 270. Now 1001=3x270+191, 1271=4%270+191 and
1541=5%x270+191. Thus same remainder is obtained.

saye 3dtar: 1271-1001=270 ™3 1541-1271=2701 A<= 2701 ;-IB"BB""EF 270 ™3 540 T HCF 2701 f3at numbers f&g 191
remainder 97 J|

PSSSB Clerk pattern: Find the greatest number that divides 1057, 1387 and 1717, leaving the same
remainder in each case.

PSSSB Clerk deas: 1057, 1387 m3 1717 & €3< 3 fd remainder £3< 2&t H3 3 231 At &3

110 165 275 330

Answer: D — 330

Quick method (225 sec): 1387-1057=330 and 1717-1387=330. Answer is 330.
Full method: A common-remainder divisor divides differences 330 and 660. HCF(330,660)=330. Check:
1057=3%330+67, 1387=4x330+67, 1717=5%330+67.

saye 3dlam: @€ consecutive differences 330 g& 1 Ae™ 3301 Ya 3dtar: 330 m3 660 € HCF 3301 f3& divisions &g
remainder 67 »€eT J|

COMMON MISTAKES - »rH &3t
e Subtracting a guessed remainder from every number. The common remainder is unknown and unnecessary.
e Taking HCF of original numbers instead of their differences.

e Using LCM just because the word “same” appears; “greatest divisor” always points to HCF.
Common remainder & meT & & We8 &di| Original numbers g HCF &df, differences € HCF 81 “same” Hee€ 24 d
LCM & &ar'8; “greatest divisor” HCF € forrat 31

EXAM TIP - ydtfunr gsmo

Spend about 25-35 seconds. The correct option must divide every pairwise difference. If the numbers are
equally spaced, the spacing is the answer—use this to eliminate options instantly.

25-35 Afde f&g ad| Adt option Id pair € difference &% €3 9die’ J1 7 numbers equally spaced I&, spacing dt Aeg J|

Least Number Leaving a Given Remainder
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ad =g &3 gl £3< T8l A9 3 &7t Aftnr

What is it? How do you recognise it? fea &t 3?7 ugre fa< agat 37

This type asks for the least number greater than every given divisor which leaves remainder r each time. For example,
a stock count leaves 3 items after packing in groups of 5, 8 or 12. In the eight examples below, “least” always means
least above all the divisors.

f&r type f€g 8a W3 3 821 Aftm Y&l Aet I 1 aa f&3 divisor 3 €31 92 3 93 €9 r remainder 31 &8 M Aesi fég “A3 38" ©
H3%g A3 divisors 3 31 ufadt At I

KEY IDEA - ¥y dI%

If N leaves remainder r on division by every divisor, then N-r is divisible by every divisor. Thus N-r is a common
multiple. The least solution greater than every divisor is N = LCM(divisors) + r. If a question asks only for the
least positive solution and r>0, N=r also satisfies it. Here r must be smaller than every divisor.

A N & Id divisor /8 €3¢ 3 r €9, 3T N-r A3 &8 YgT €3¢ J1 A divisors 3 €37 Ufu® d% N = LCM + r 3| A H='® fHag least
positive ¥s, 3 r & IS 3 (A r>0 J=) 1 gt r I divisor 3 8 I Fat I

Standard method fimdt sdtar

1. Find LCM of all stated divisors.
2. Add the common remainder once—not once for each divisor.
3. Divide the answer by each divisor to verify the stated remainder.

(1) A3 divisors © LCM &81 (2) common remainder fagg f¥a 2g 731 (3) I3 divisor & divide ada gt check aJ|

ONE-MINUTE SHORTCUT - g fiig ¥ gragde

Make one mental sentence: “Remove the remainder, then it must be a common multiple.” That sentence tells you
LCM+r, not HCF. When r=0, do not add anything; the answer is simply the LCM.

€4 line @ J38: “remainder g<™8, g9t Aftm™ common multiple I1” fe7 S LCM+r 8a1e" 3, HCF &dt 1 # r=0 3 37 I3 #3a" &,
figr LCM wA=me 31

Ex1 Find the least number which leaves remainder 2 when divided by 4, 6 and 9.
4,6 M3 9 &8 €3< 3 Jd € 2 ¥4l 83< 8! °3 3 8l AfumT 83|

A) 34 B) 36 C) 38 D) 42
Quick method (=20 sec): LCM(4,6,9)=36. Add remainder 2: 36+2=38.

Full method: 4=22, 6=2x3, 9=32; LCM=22x32=36. N=36+2=38. Check: 38 leaves 2 on division by 4, 6 and 9.
Saye 3dtam 4,6,9 T LCM 36; 2 A3 & 381 Yar Satam: LCM=22x32=361 N=36+2=38; f3& divisions &g 2 gge I
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Find the least number which leaves remainder 3 when divided by 5, 8 and 12.
5,83 12 3% €3< 3 dd €'d 3 §dl 83 25! A3 3 8¢l Hitm 83|

120 123 125 243
Quick method (=20 sec): LCM(5,8,12)=120. Therefore required number=120+3=123.

Full method: 5=5, 8=23, 12=22x3. LCM=23x3x5=120. N-3=120, so N=123. 123=24x5+3, 15x8+3, 10x12+3.
3aye 3dtar: LCM 120 J; 3 A3 & 1231 yar 3dtar: 5,8,12 € LCM 1201 N-3=120, fer B¢t N=1231 79 divisor &% divide
dd& 3 3 g9 I

Find the least number which leaves remainder 4 when divided by 7, 9 and 12.
7,913 12 &% €3< 3 Jd ©'d 4 ¥4l 83< 8! °F 3 8l AfaT 83|

248 252 256 260
Quick method (25 sec): LCM(7,9,12)=7x9x4=252. Add 4: 256.

Full method: 7=7, 9=32, 12=22x3. LCM=22x32x7=252. N=252+4=256. Thus N-4 is divisible by 7, 9 and 12.
gaye 3dtam 7,9,12 € LCM 2521 4 A3 & 2561 Yar Sdflam: LCM = 22x3%x7=2521 N-4=252, for &gt N=2561

Find the least number which leaves remainder 5 when divided by 8, 15 and 20.
8, 15 M3 20 &8 €3< 3 Jd €9 5 ¥dl 83< 8! °3 3 &l Ry B3|

15 120 125 130
Quick method (225 sec): LCM(8,15,20)=120. Required number=120+5=125.

Full method: 8=23, 15=3x5, 20=22x5. LCM=23x3%x5=120. N-5=120, hence N=125. The remainders are 5 in all
three divisions.

saye 3dtam LCM(8,15,20)=1201 5 7= & 1251 ya" 3dtam: highest prime powers 23, 3, 5 g, fer St LCM 1201
N=120+5=125I

Find the least number which leaves remainder 7 when divided by 9, 14 and 18.
9, 1473 18 35 €3< 3 gd &d 7 ¥l 83< 8! A3 3 &1 HitmT 83|

119 126 133 140

Answer:C — 133

Quick method (=25 sec): LCM(9,14,18)=126. Add 7 to get 133.

Full method: 9=32, 14=2x7, 18=2x32, LCM=2x32x7=126. N=126+7=133. Therefore N leaves 7 when divided by
each given number.
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l Saye 3dtam: LCM 126; 7 73 & 1331 Yar Sdftam 9,14,18 € highest powers 2x3°x7 I, product 1261 fer &gt N=1331

Find the least number which leaves remainder 8 when divided by 11, 13 and 17.
11,133 17 3% €3< 3 Jd €'d 8 'dl 83 2%! A3 3 &l At 831

2,423 2,431 2,439 2,447

Answer:C — 2,439

Quick method (=30 sec): 11,13,17 are distinct primes, so LCM=11x13x17=2,431. Add 8: 2,439.

Full method: Since no two of 11, 13, 17 share a factor, LCM=11x13%17. First 11x13=143; 143%x17=2,431. N-8=2,431,
therefore N=2,439.

seye 3dta: 11,13,17 4-24 primes I, for Bt LCM=24311 8 A3 3 24391 Ya* 3dam: 11x13=143 13 143x17=2431]
N-8=2431, for &€t N=2439|

6, 10 M3 15 &5 23< 3 Jd €' 4 el 83< =& A3 3 2t Aftn B3|

30 34 36 64

Answer:B — 34

Quick method (20 sec): LCM(6,10,15)=30. Add 4: answer 34.
Full method: 6=2x3, 10=2x%5, 15=3%5. LCM=2x3x5=30. Since N-4 must be a common multiple, N=30+4=34.
Check: 34 leaves 4 on division by 6, 10 and 15.

saye 3d1am 6,10,15 T LCM 301 4 73 & 341 Yar 3dtam: LCM=2x3x5=301 N-4=30, fer &€t N=3413d 29 4 remainder
g9 J|

SSC MTS pattern: Find the least number which leaves remainder 10 when divided by 16, 24 and 36.
SSC MTS 4e3a: 16, 24 M3 36 &S €3< 3 Id €9 10 ga1 83< 78! 73 3 22t it &3

134 144 150 154

Answer: D — 154

Quick method (=30 sec): LCM(16,24,36)=144. Add 10: 154.
Full method: 16=2%; 24=23x3; 36=22x32. LCM=2%x32=16x9=144. Required N=144+10=154. It leaves 10 on all
three divisions.

Saye 3dtam: 16,24,36 &7 LCM 144 31 10 73 3 1541 yar Sdflarm: highest powers 24 #i3 32 951 16x9=144; N=144+10=154|

| Find the least number which leaves remainder 4 when divided by 6, 10 and 15.

COMMON MISTAKES - nTH aIB3inf
e Using HCF because the question mentions a remainder. Here “least number"” requires LCM.
» Adding the remainder to every divisor before taking LCM. Take LCM first, then add r once.

e Ignoring the rule r < divisor. If r is not smaller, the statement itself is impossible.
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Remainder &4 & HCF & &ar'E; “least number” &gt LCM Jer 31 Id divisor €9 r 73 & LCM &dt 8<; ufast LCM, fed r i &3
Remainder divisor 3 & 3= #gdt J1

EXAM TIP - y3tfunr gsmo

Spend 25-40 seconds. Subtract the stated remainder from each answer option: the correct option must leave a
number divisible by every listed divisor. This lets you test choices without rebuilding the full solution.

25-40 Afde e8| g option f&d stated remainder werg; Hdt option 3 gt Fftm Ig divisor &3 ydt €34t fer 39t full
calculation f&&' € options test d AR I&|

Least Amount to Add or Subtract for Exact Division
T €@ wet ufR-ule e A2 A werdh

What is it? How do you recognise it? feag &t 32 ugre fa agat 372

A shop has 278 pencils and wants to pack them equally in groups of 6, 9 or 12 with none left. How many pencils must
be removed? Questions say “least number to add/subtract”, “next number divisible by all”, or “greatest multiple below".
The target is a common multiple of the listed divisors.

ga's 29 278 pencils 351 8aaT & 6, 9 A 12 € groups feg fas 93 A9 daaT 31 fdahi pencils ge@evi d=aft»i? “least to
add/subtract”, “next number divisible by all” 7 “greatest multiple below” f&r type € ug< J1

KEY IDEA - Y dI%

Let L be the LCM of all divisors, N the given number, and s the remainder when N is divided by L. Then N = qL+s,
where q is a whole-number quotient and O = s < L. To reach the previous multiple, subtract s. To reach the next
multiple, add L-s when s>0. For the nearest multiple compare s with L-s; if equal, both neighbours are equally
near. If s=0, N is already divisible and the least adjustment is 0.

L 73 divisors € LCM, N &3t iftmir 3 s gt 31 fag N=gL+s | figs multiple S€t s Weg; »a8 Set L-s /3| 73 3 538! multiple
Bt s M3 L-s T 3B&' d; §979d J< 3t T fd fid &3 &1 s=0 J= 37 I3 gvse ©f 83 &1l

Standard method fimdt sdtar

1. Find LCM L of every stated divisor.

2. Divide N by L and record remainder s.

3. If asked to subtract, answer s; if asked to add, answer L-s (or O when s=0).

4. For the next multiple strictly above N, use (q+1)L even if s=0. For the greatest multiple strictly below N, use (q-1)L
when s=0.

(1) Divisors € LCM L d@1 (2) NS L o7& €3 3 gt s x| (3) we@e d= 3 s; A3a d= 37 L-s (7 s=0 31 0)1 (4) “strictly above/below”
J= 3t N i multiple d< € grege »ai&T/fugs™ multiple 3861

ONE-MINUTE SHORTCUT . &g fiie & graede

Find the nearest multiples of L around N. Their distances from N are the subtraction and addition answers. This
works because a number divisible by all divisors is exactly a multiple of their LCM. It does not answer a question
asking for only one of the divisors; read “all" carefully.
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N 2 @2 UH L 2 538 multiples 31 fUgs 3d € 2dd W< %' Ae™™ J; Md1S 3d € 2dd n3< &'l faBfa A divisors a8 €3
=t Higm L & multiple It 91 mes fé9 “all” wiga 241

What least number should be added to 50 so the result is divisible by both 6 and 8?
50 &g wie-ue fdar fte fd o3t 6 713 8 22 o) YaT €37

6 10 22 24

Answer: C — 22

Quick method (»20 sec): LCM(6,8)=24. Multiples around 50 are 48 and 72. Add 72-50=22.

Full method: 6=2x3 and 8=23; L=23x3=24. Division gives 50=2x24+2. To reach 3x24=72, add 24-2=22. Both
72+6=12 and 72+8=9.

seye sdtam: 63 8 T LCM 24 31 50 3 ni@rgt multiple 72; 72-50=221 Yar 3dflam: 50=2x24+2, fon et 24-2=22 731 72 B
&8 Yar e J|

What least number should be subtracted from 101 so the result is divisible by 4, 6 and 9?
101 &< wWe-uie fdar werdte g &3 4, 6 3 9 378 YJT €37

7 9 13 29

Answer:D — 29

Quick method (=20 sec): LCM(4,6,9)=36. Previous multiple below 101is 72; subtract 101-72=29.
Full method: 4=22, 6=2x3, 9=32; L =22x32=36. Now 101=2x36+29. Remove remainder 29 to get 72. Check:
72+4=18,72+6=12, 72+9=8.

saye 3dtar: LCM 361 101 3 fussdt multiple 72; 101-72=291 yar 3dlam: 101=2x36+29129 w83 72 92€'d, 74, 63 9
&% €S I

What least number should be added to 156 so the result is divisible by 6, 8 and 10?
156 feg wie-ue fdes A fa &3t 6, 8 #1310 &8 YT €372

36 64 84 120
Quick method (=25 sec): LCM(6,8,10)=120. Next multiple after 156 is 240; add 240-156=84.

Full method: 6=2x3, 8=23, 10=2x5, so L=23x3x5=120. Since 156=120+36, addition needed is 120-36=84. New
number 240 is divisible by 6, 8 and 10.

3aye 3dtar: LCM 120; »ar&t multiple 240 31 240-156=841 Ya" 3dta: 156=120+36| »di& multiple 3 120-36=84 A3&
g=dt|

houseofaspirants.in « Free notes, MCQs & PYQs Page 25 [ 60



HOUSE OF ASPIRANTS « Quantitative Aptitude Chapter 2 - H.C.F. and L.C.M. of Numbers

What least number should be subtracted from 278 so the result is divisible by 6, 9 and 12?
278 f&d wie-we fdar werete fa 3177 6, 9 »i3 12 a8 Yar €372

10 18 26 34
Quick method (=25 sec): LCM(6,9,12)=36. Previous multiple is 7x36=252; 278-252=26.

Full method: 6=2x3, 9=32, 12=22x3. Thus L=22x32=36. Divide: 278=7x36+26. Subtract remainder 26;
252+6=42, 252+9=28 and 252+12=21.

gaye 3dtam: LCM 36 »13 278 3 fugs multiple 2521 294 261 Ya Satam: 278=7x36+261 26 W & 252 &' J; St
divisors &% yar €3e' J1

Find the least number greater than 475 that is exactly divisible by 8, 12 and 15.
47532 A3 32 AT 83 1 8, 12 713 15 &8 Yt 31

480 500 540 600
Quick method (=25 sec): LCM(8,12,15)=120. 4x120=480 is just above 475.

Full method: 8=23, 12=22x3, 15=3x5. L=23x3x5=120. Multiples near 475 are 3L=360 and 4L=480; the first
greater than 475 is 480.

saye 3dtar: LCM 120; 4x120=480, 7 475 3 8§37 €3 J| Yar 3dtam: L=1201 3L=360 3 4L.=480; fer &t 480 ufom At
multiple 31

Which number nearest to 589 is exactly divisible by 9, 12 and 20?
589 2 Hg 3 &3 faagdt At 9, 12 3 20 3T &3 ydt €3¢t 2

360 480 540 720

Answer: C — 540

Quick method (230 sec): LCM=180. Neighbouring multiples are 540 and 720. Distances from 589 are 49 and 131;
540 is nearer.

Full method: 9=32, 12=22x3, 20=22x5, so L=22x32x5=180. Divide: 589=3x180+49. Previous multiple=540,
gap=49; next multiple=720, gap=180-49=131. Since 49<131, choose 540.

ey 3dtar: LCM 1801 589 © &3 multiples 540 3 720 51 €9 49 3 131; 540 &3 1 Y3 3dtar: 589=3x180+49| fuzst
multiple 3& 49 M3 A&t 3 180-49=131 A= J1 A=g 540

What least number should be added to 1,250 so the result is divisible by 12, 15 and 28?
1,250 fEg we-we fdar e fa &3t 12, 15 713 28 &8 yar €37

5 10 20 30

Quick method (=35 sec): LCM(12,15,28)=420. 3x420=1,260, so add 10.
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Full method: 12=22x3; 15=3x5; 28=22x7. L=22x3x5x7=420. 1,250=2x420+410. To reach 3x420=1,260, add
420-410=10.

saye 3dtar: LCM 420 J1 420x3=1260, for &t 1250 feg 10 731 yar 3dtar: 1250=2x420+4101 »ar&t multiple et
420-410=10 It I&|

Ex 8 SSC CGL pattern: Find the smallest four-digit number exactly divisible by 11, 12 and 15.
SSC CGL Ueda: ga viat €t Hg 3 &t At 83 7 11, 12 713 15 &8 Ydl €31

A) 1,00 B) 1,200 C) 1,320 D) 1,650

Answer: C — 1,320

Quick method (230 sec): LCM=11xLCM(12,15)=11x60=660. First four-digit multiple is 2x660=1,320.

Full method: 11=11, 12=22x3 and 15=3x5. L=22x3x5x11=660. Since 660 has three digits and 2x660=1,320 has
four, 1,320 is the smallest four-digit common multiple.

seye 3dlan 123 158 LCM 60; 11 &8 6601 ufasst grg »iat @&t multiple 2x660=13201 Ya" 3dtar: f3a € LCM 660 J1
660 f3& »ia €7, 1320 g/d vidf & yfas™ multiple J1

COMMON MISTAKES - »rH &3t
e For "add"”, reporting the remainder s instead of L-s; s is the amount to subtract.
e Dividing N by each divisor separately and combining three different remainders; first form one LCM.

e For “strictly greater”, returning N itself when N already is a multiple.
“add” &9 fAgg remainder s Ae™ &' &6, 87 w8 St 31 Ufagst ffa LCM g6 “strictly greater” dJ@ 3tN ny €3w7 de @
grege Mais multiple 81

EXAM TIP - yJtfunr gsmo

This variation appears regularly in SSC and Railway number problems. Aim for 30-40 seconds. In the options,
add or subtract the candidate from N; the result must be a multiple of L. For a four-digit target, estimate 1,000+L
and round upward.

SSC 3 Railway & number e f&g feg »iarg »8er 31 30-40 Afde 381 Option & N f&g #3/wer d L &t multiple 33 331 89
gt Bt 1000+L T viewr & & §Ug 23t multiple 361

Bells, Traffic Lights, Runners and Repeating Events
Ui, Ifea srdtel, E3a M3 eg-Ta d< T8 Wease

What is it? How do you recognise it? feg &t 3?7 ugre fa agat 372

Two bells ring every 12 and 18 seconds. If both ring now, their next shared ring is at a time that is a multiple of both
intervals. Questions say “together again”, “next coincide”, “both at the starting point”, or “/how many times together”.
Convert all intervals to the same unit first.

2 Ut 12 3 18 Afde gmiE e I&| I< feda Ertnif I 3T nigresT fedaT AMf € intervals € multiple d=ar| “together again”,
“next coincide”, “starting point 3 fag fea&” fer €t uge 31 ufas' units f£ad 331
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KEY IDEA - Y dI%

For events that start together and repeat every a, b, c units, the next common event is after LCM(a,b,c) units.
Each letter is one event's repeat interval. This follows because a common event must fall on every event's
timetable. If asking how many common events in a duration T, count multiples of LCM within T; include time zero
only if the question includes the starting instant.

# events fed& gg 9= "3 a, b, ¢ AH ImiE EI98T, »a1' feds' AHT LCM(a,b,c) J1 a, b, ¢ Td event 2 intervals 75| fa8fa fedar
HHT 4 timetable 3 M@ grdter 31 farest €8 Aes €9 gg @ us fHag B¢ fard A Aes 8RS IHs ad|

STRIKES AND INTERVALS - AT ©nff 73T 3 feg7I& AHT

If a bell makes n strikes from first to last in t seconds, it has only n-1 gaps. Its repeat interval is t/(n-1) seconds,
not t/n. First turn the strike count into an interval, then apply LCM. This assumes the strikes are evenly spaced.

Ut ufgest eg 3 minydt 279 39 t Afde €9 n &g €R 3 fegarad fAge n-1 gaps I&1 f&a gap = A t/(n-1) 3, t/n &dt I Ufast gap T,
feg LCM sar8| feg 3t gt Adt I # gaps g9m=a d<|

RUNNERS: A USEFUL DISTINCTION - €37 85t H'H %

Runners returning together to the starting line use LCM of lap times. If they run in opposite directions and the
question asks when they first meet anywhere on the track, use relative lap rate: time = (t;xt,)/(t4+t5), where t;

and t, are their full-lap times. This comes from their combined fractions of a lap per second, 1/t3+1/ty, reaching
one whole lap.

©3d starting line 3 fedd ey a< »B=di—lap times € LCM 58| €5< femret fég fa3 &t ufosl &g a< fiissai—time =
(t1xt))/(t4+t,) 1 2 & Y3t Afde lap &t 98 s & € yar lap =8¢t J1

Standard method fimdt sdtar

1. Write every interval with its unit; convert minutes and seconds to one unit.

2. Confirm that all events coincide at the stated start time.

3. For the next common repeat, calculate LCM of the intervals.

4. Add that duration to the start clock time, or count its multiples within the observation period.

5. For first meeting of opposite-direction runners anywhere on a circular track, use the relative-rate formula instead.

(1) A9 intervals f&a unit &g fgnr81 (2) g €9 events fedd a5 A &dt 241 (3) »at®t common repeat &€t LCM 21 (4) start time
&g 13 7 8% M »fed multiples fard| (5) %< femr @3 runners fa3 & fiss 37 relative-rate formula Sarg|

ONE-MINUTE SHORTCUT - €1 fiiz T mrdeae

For intervals such as 12, 18 and 36 seconds, the largest interval 36 is already divisible by the others: LCM=36
immediately. For two runner lap times t, ty, first decide whether the question says “starting point” (LCM) or

“meet anywhere opposite ways" (product/sum). LCM cannot be used for that first opposite-direction meeting.

12, 18, 36 Afde f&g 36 gt &% ygr €3¢ J, fer B¢t LCM fiar 361 Runners B¢t ufast mae 249 “starting point” d 31 LCM;
"B fom fg fa3 €t fge” J2 37 product/sum| €A aH €9 LCM &dt g5
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Two bells ring every 12 and 18 seconds. If they ring together now, after how many seconds will they next
ring together?
T Widhnit 12 3 18 Hfde gmie At I | g fedamit St I | Marst 29 &S Afde amie fedat Eacaimi?

24 s 30s 36 s 72s

Answer:C —36s

Quick method (%20 sec): Multiples of 18: 18, 36; 36 is divisible by 12. Next together at 36 s.

Full method: 12=22x3 and 18=2x32. LCM=22x32=36 seconds. In 36 seconds, the first bell rings 36+12=3 times
after start and the second 36+18=2 times.

saye 3diar: 18 &t gt multiple 36 J; feg 12 a3 &t €3¢t J1 Yar 3dtam 12 »3 18 & LCM 36 HAfde | ufaddt 3 intervals »3
€Al 2 intervals Yd s34t

Two traffic lights change together now. They repeat every 30 and 45 seconds. When do they next change
together?

© traffic lights g< fedat gesgni| 8 30 3 45 Afde gmie Taa6eM I& | MaTs! &g ac fedam geseain?

60 s 75s 90 s 120 s

Answer:C —90s

Quick method (%20 sec): 45, 90: the first multiple of 45 also divisible by 30 is 90.
Full method: 30=2%x3x5; 45=32x5, LCM=2x32x5=90 seconds. 90+30=3 and 90+45=2, so both schedules meet
there.

saye 3dtam 45 ® multiples 45, 90; 90, 30 &3 & €€ 31 yar Sdflam: LCM = 2x32x5 = 90 Afdel ¥ ® intervals Y3 d AR
G

Three machines start together and complete a cycle every 8, 12 and 15 minutes. After how many minutes
do they complete a cycle together again?

f3& machines fedai gg Jetn gs »i3 8, 12, 15 fiic 89 cycle Yar sgen I&| »iaedt g fdd fife amie fedadhit cycle yar
Ig&dlni?

60 min 90 min 120 min 180 min

Answer: C — 120 min

Quick method (=30 sec): 8 contributes 23, 12 contributes 3, 15 contributes 5. LCM=8x3x5=120.

Full method: 8=23; 12=22><3; 15=3x5. LCM=23x3x5=120 minutes. The machines make 15, 10 and 8 cycles
respectively before the next shared completion.

gaye 3dtam: highest powers 23, 3, 5 I5; 8x3x5=120 fite| yar 3dftam: 120 fife f&g machines =9 15, 10 "3 8 cycles
Yd dd Bl I |
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Three bells ring together at 9:00 a.m. and repeat every 20, 30 and 45 minutes. At what time will they next
ring together?
f3& ufdt 7R3 9:00 = fedaht Erentt Is 3 20, 30, 45 fifc gmie Taar8em I8 | niarst @3 faal M fedat Eacafing?

10:30 a.m. 11:00 a.m. 12:00 noon 12:30 p.m.

Answer: C —12:00 noon

Quick method (=30 sec): LCM(20,30,45)=180 minutes=3 hours. 9:00 a.m.+3 hours=12:00 noon.

Full method: 20=22x5; 30=2x3x5; 45=32x5, LCM=22x32x5=180 minutes. Convert 180+60=3 hours, then add to
9:00 a.m. to get 12:00 noon.

saye 3dtar: LCM 180 fife = 3 uj2| #2399 3 3 uje gmfe gufad 12 er1 yar 3dtam: 20,30,45 2 prime factors € €5t
powers 31 adg 180 fife s a1

Two runners start together from the same line on a circular track and each lap takes 48 and 72 seconds.
When will both next be at that starting line together?

€ runners 31 track € f£3 starting line 3 f&d& I8¢ &1 8J& T f&a lap 48 M3 72 Afde T J1 €€ HF starting line 3 3¢
feds d=at?

96 s 120 s 144 s 288 s

Answer:C —144s

Quick method (=25 sec): 48x3=144 and 72x2=144. First shared return is 144 s.

Full method: 48=2%x3, 72=23x32, LCM=2%x32=16x9=144 seconds. By then they have completed 144+48=3 laps
and 144+72=2 laps.

saye Idan 48x3=144 n3 72x2=144| Yo" 3diar: LCM(48,72)=144 Afde| ufgd @ 33 g 2 2 Yd laps J AR I&|

One bell strikes 4 times from first to last in 9 seconds; another strikes 6 times in 10 seconds. Starting
together, how many times do they strike together from 0 through 30 seconds, including both ends?

foa Wit ufget 3 nmidt &g 35 9 Afde fég 4 29 Enaet J3; gt 10 Afde f€9 6 291 7g f£dd aas 3 0 3 30 Afde 39, €< fHa e
3, fdat 21g fedai Ercaftni?

5 6 7 10

Answer: B — 6 times

Quick method (35 sec): First interval=9+(4-1)=3 s; second=10+(6-1)=2 s. Together every LCM(3,2)=6s;
30+6+1=6 times.

Full method: Four strikes create 3 gaps, so each gap is 9+3=3 s. Six strikes create 5 gaps, so each is 10+5=2s.
Their common strikes occur at 0, 6, 12, 18, 24 and 30 seconds. There are 6, including the start and endpoint.
seye 3dlam: ufos! @ 4 279 €9 3 gaps: 9+3=3 sI gt € 6 27a' {89 5 gaps: 10+5=2 s1 LCM 6 s; 30+6+1=6 29| Ya' 3dtar:
fed& ™ 0,6,12,18,24,30 I51 IS 61
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Two runners start together from one point on a circular track in opposite directions. They take 60 and 90
seconds for one lap. When do they first meet anywhere on the track after starting?

€ runners 91 track €3 & point 3 83< ferre’ £9 I8¢ g1 €4 lap B¢t 60 73 90 Afde Bare a1 7g 3 g™ie 8a ufast &g
track €3 fa3 & a< fissal?

30s 36 s 60 s 180 s

Answer:B—36s

Quick method (*30 sec): Opposite ways: meeting time=(60x90)/(60+90)=5,400/150=36 s.

Full method: In one second they cover 1/60 and 1/90 of a lap toward each other. Together that is 1/60+1/90=
(3+2)/180=5/180=1/36 lap per second. They meet when the combined distance is one lap: 1+(1/36)=36 seconds.

sy 3dlam 88c fenret fég time=(60x90)/(60+90)=36 Afde| Yar 3dtar: fa Afdc feg @< a3 & 1/60+1/90=1/36 lap =g
gae I5| R lap fHesT gms 36 Hide &9 yar d=ar|

Railway NTPC pattern: Three alarms sound together and repeat every 24, 36 and 54 seconds. After how
long will all three next sound together?

Railway NTPC dcda: 35 alarms feds €2 a6 M3 24, 36, 54 Afdc ™€ TIIEE I& | Ma&l 27d f3& fads mi gmie feds
EGECIl

2 min 36 s 3min12s 3 min 36 s 4min12s

Answer:C —3min36s

Quick method (%35 sec): LCM needs 23 from 24 and 33 from 54: 8x27=216 s=3 min 36 s.
Full method: 24=23x3; 36=22x32; 54=2x33. LCM=23x33=216 seconds. Divide by 60: 216=3x60+36, so 3
minutes 36 seconds.

saye st €8 powers 23 w3 33 951 8x27=216 Hfde = 3 fife 36 Afde| yar sdftam: f35t intervals &t factorisation 3
LCM 216 wfele nfemitl 216-180=36, fer et 3 fiic 36 Afdc|

COMMON MISTAKES - »rH &3t

e Adding repeat intervals instead of taking their LCM.

e Mixing minutes with seconds; convert units before calculation and convert back afterward.

e Counting five intervals as five rings when the starting instant is included; count the initial ring as well.

e Using LCM for the first meeting of runners moving in opposite directions anywhere on the track; use their

combined lap rates there.
Intervals & fifar A3 a1s3 J; LCM 88| fie 3 Afde fedd & 8| 5g €&t ring s d2 31 g €1 fard| 88< ferr @& runners fa3
& ufgst &3 firse 31 LCM &dt, combined speed g331

EXAM TIP - ydtfunr gsmo

Bells and signals are common one-step LCM questions in SSC and Railways; aim for 30-40 seconds. The next
common time must be divisible by every interval, so test options quickly. For runners, underline “starting point” or
“meet anywhere" before choosing the method.
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SSC 3 Railways €9 bells 3 signals mard fd-step LCM ™S Ja; 30-40 Afde 941 At AHT Id interval &7 YdT €3dT|
Runners f€9 “starting point” &7 “fa3 &t fises” wae ufast 21|

Equal Groups, Packets, Boxes and Rows

g3™gd groups, packets, 38 m3 373t

What is it? How do you recognise it? fea &t 37 yar= fag aaat 9?2

A fruit seller has 36 mangoes and 48 oranges. She wants the largest possible number of identical baskets, with the
same number of each fruit in every basket and nothing left. That is an HCF question. If she instead asks for the
smallest stock that can be packed in boxes of 6 or 8, that is an LCM question.

B TH AB 36 nfg M3 48 B33 I&| A3 3 20 S fadit baskets g€t I, I basket f&g I3 25 <t fare3t garga »3 g3 g9 a=—frg
HCF J1 7 ¥ A3 3 ufe fds e d= 1 6 AT 8 € boxes f€g yd g A'e, 31 LCM J1

How to recognise the two subtypes 2 subtypes & us=

Question wording Choose Reason

Maximum identical groups, packets or Kits; largest equal piece or HCF The answer must divide each available
box capacity quantity exactly.

Minimum total, least number of items or students; can be arranged LCM The answer must be a multiple of each
in rows or boxes of several stated sizes possible row or box size.

KEY IDEA - Y dI%

Suppose quantities are a, b and c. If g identical kits are made, each kit has a/g, b/g and c/g items. For these
counts to be whole numbers, g must divide all three; the greatest possible g is HCF(a,b,c). If a total N must fit
rows of a, b or ¢ with no one left, N must be a common multiple; the least such total is LCM(a,b,c).

A a, b, c Ji7t 3 g & fadivi kits gt g5, Tg kit €9 a/g, b/g, c/g dtaf Areafint| feg fares ydinr I Bet g 561 § €3; A 3
23" g Bua @ HCF J1 A d8 N €9 a, b A ¢ €M rows €9 yd »8<, A 3 8" N 8J& € LCM J|

Standard method fimdt sdtar

1. Underline what is being maximised or minimised: number of groups, items per group, or total items.

2. Ask whether the unknown divides every given quantity (HCF) or is divisible by each stated group size (LCM).

3. Calculate HCF or LCM by prime factors or common division.

4. If the question asks for contents per group, divide every stock by the number of groups. If it asks for total groups,
add group counts only after finding their capacity.

(1) res feg ot “Ag 3 Su” 7 “Hg 3We” I, 8H § 281 (2) Unknown Td quantity § €3 3F HCF; unknown Jd group size &'& €3 3
LCMI (3) HCF/LCM &2 (4) Td group &g fdar mre, for ¢t stocks & groups & divide 331

ONE-MINUTE SHORTCUT - 1 fiiz T mrgeae

Read the unknown aloud: "How many identical kits can | make?” - a common divisor, so HCF. "How many items
do | need so any box size works?" - a common multiple, so LCM. This wording test works only after identifying
the unknown; “maximum” alone does not always mean HCF.
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Unknown & 88 & 28: “fdamit f&d fadini kits?” - common divisor, HCF | “g® fdami gt I & 79 box size 98 A=?” -
common multiple, LCM| fHag “maximum” mege 89 & HCF &' &dr'G; dt 83 J, ufast m3|

A seller has 36 mangoes and 48 oranges. What is the greatest number of identical baskets she can
prepare using all fruit?

fead3" 3% 36 nig 3 48 H3d & | H'd 28 293 d 29 3 24 faam i fadt baskets g Aaet I&7?

6 12 18 24

Answer: B — 12 baskets

Quick method (%20 sec): Greatest number dividing both 36 and 48 is 12. Each basket then gets 3 mangoes and 4
oranges.

Full method: 36=22x32; 48=2%x3. HCF=22x3=12. For 12 baskets, mangoes per basket=36+12=3 and oranges per
basket=48+12=4, with none left.

Baye Sl 36 3 48 T HCF 121 39 basket f&9 3 »ig 3 4 ¥331 yar 3dtam: common prime factors 22x3=12 g1 36+12=3
"3 48+12=4, feH Bet 12 baskets ge&i I&|

A class can be arranged in rows of 6, 8 or 15 students without anyone left over. What is the least possible
number of students, greater than 15?

f8a class & 6, 8 7T 15 fefenrgeimt €t rows €9 fast fon & game faarfon /7 raer 31 15 3 23t A3 3 We farest fdat 32

60 90 120 240

Answer: C — 120 students

Quick method (%25 sec): LCM(6,8,15)=23x3x5=120.

Full method: 6=2x3, 8=23,15=3x5. LCM=23x3x5=120. It makes 120+6=20 rows, 120+8=15 rows or 120+15=8
rows.

sy 3d1am 6, 8, 15 € LCM 120 J1 yar 3dlam 120 €9 6-6 2 20, 8-8 € 15 A7 15-15 € 8 rows f&g Yd " AE I |

A shop has 90 pens, 150 pencils and 210 erasers. What is the greatest number of identical stationery Kkits
it can make using everything?

Tas f€9 90 pens, 150 pencils 3 210 erasers I&| A3 Tt €3 o €4 3 €9 fda f¥d fadt kits g=caftn?
15 20 30 60
Quick method (225 sec): 90, 150, 210 are 3, 5, 7 times 30. Since 3, 5, 7 share no factor, HCF=30.

Full method: 90=2><32><5, 150=2><3><52, 210=2x3%x5x7. Common part=2x3x5=30. Each kit gets 90+30=3 pens,
150+30=5 pencils and 210+30=7 erasers.

seye 3dtam 90,150,210 gHeTd 30 € 3,5,7 1" I6; HCF 301 Yar 3dtar: common factors 2x3x5=30 I&1 Id kit {89 3
pens, 5 pencils 3 7 erasers Ardt |
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Find the smallest number of sweets, greater than 18, that can be packed with none left in boxes holding 8,
12 or 18 sweets.

18 3 24 fHarent €t g 3 uie farest 83 1 8, 12 A1 18 & boxes &9 faa g3 da J A=

36 48 72 144

Answer: C — 72 sweets

Quick method (%25 sec): LCM(8,12,18)=23x32=72.

Full method: 8=23, 12=22x3,18=2x32. LCM=8x9=72. It makes 9 boxes of 8, 6 boxes of 12, or 4 boxes of 18.
saye 3diar: 8,12,18 € LCM 72 31 Yar 3dlam: 72 fHareni 8 @8 9, 12 T8 6 AT 18 & 4 boxes &9 Y »im Aidh Ies |

There are 168 kg of rice and 252 kg of wheat. They must go into separate equal-capacity bags without
leftovers. What is the minimum total number of bags?

168 kg 9% 3 252 kg dd & 24d f¥q fAdt capacity @8 bags €9 faat 993 33T J1 wie-uie I8 fd& bags Idie T2

3 4 5 6

Answer: C — 5 bags

Quick method (»25 sec): Greatest equal capacity=HCF(168,252)=84 kg. Bag count=168+84+252+84=2+3=5,

Full method: 168=23x3x7 and 252=22x32x7, HCF=22x3x7=84 kg. A smaller bag capacity would require at least
as many bags, so choose 84 kg. Rice needs 2 bags; wheat needs 3. Total=5.

sy 3dlam 23t °ist capacity HCF=84 kg | 98 2 bags, ad 3; 3% 51 Yar 3dtam: 168 3 252 & HCF 84 J1 168+84=2,
252+84=3| W-ule 5 bags Idie Ia|

A parade group can stand in rows of 12, 18 or 20 without anyone left. What is its smallest possible size,
greater than 20?

Parade & group 12, 18 A 20 €M’ rows f&g Ya™ ¥3 Hare J1 20 3 €5t A3 3 uie 9% farest ot 32
90 120 180 360
Quick method (30 sec): 12=4x3, 18=2x9, 20=4x5; LCM=4x9x5=180.

Full method: 12=22x3, 18=2x32, 20=22x5. LCM=22x32x5=180. It gives 15, 10 or 9 complete rows respectively.

seye 3dtam: €8 powers 22, 32, 5 T5; 4x9x5=1801 Yar 3dtam: 180 8= 122 15, 18 2 10 7 20 ® 9 rows f&9 Y3 g Hare
e}l

A store has 96 shirts, 144 trousers and 168 caps. It makes the largest possible humber of identical kits
using all stock. How many caps go into each kit?

A f€9 96 shirts, 144 trousers 3 168 caps I&| HJ stock 3 29 3 2 3 fadnt kits g=reinii| Id kit €9 fdaMi caps
J=afmi?

4 6 7 8

Answer: C — 7 caps
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Quick method (=35 sec): HCF(96,144,168) =24 kits. Caps per kit=168+24=7.

Full method: 96=2°x3; 144=2%x32; 168=23x3x7. HCF=23x3=24 kits. Divide caps by kits: 168+24=7 caps per Kit.
Shirts and trousers per kit are 4 and 6.

Saye 3dtar: 357 T HCF 24 kits| 168+24=7 caps| Yar Sdftam: common prime factors 23x3=24 g1 I3 kit f&9 96+24=4
shirts, 144+24=6 trousers 3 7 capsl|

PSSSB Clerk pattern: 144 red, 216 blue and 360 green badges are to be packed into the greatest possible
number of identical packets, using every badge. How many packets are made?

PSSSB Clerk 4eaa: 144 83, 216 318 3 360 I3 badges & Ad 233 d 24 3 24 f£a fid packets fég u@er 31 fdd
packets g&d1?

36 48 72 108

Answer: C — 72 packets

Quick method (35 sec): 144=2x72, 216=3%x72 and 360=5x72. Since 2,3,5 have HCF 1, answer=72.

Full method: 144=24><32; 216=23><33; 360=23x32x5, Common smallest powers give HCF=23x32=8x9=72. Each
packet has 2 red, 3 blue and 5 green badges.

Saye Sdflam: 144, 216, 360 QHE'T 72 © 2, 3, 5 I I6; AeTE 721 YaT 3dtam: HCF=23x32=721 79 packet 9 2 5%, 3318 3
533 badges I&|

COMMON MISTAKES - »rH &3t
e Choosing LCM for “maximum identical kits". The number of kits divides every stock quantity, so use HCF.

e Choosing HCF for “least total that fits rows of 12, 18 or 20". The total must be divisible by every row size, so
use LCM.

e Giving HCF as the contents of a kit. HCF gives the number of kits when stocks are item counts; divide each
stock by HCF for kit contents.

“2g 3 2u fia fadiv kits” f€g LCM &df, HCF | “H3 3 Wie 398 farest 7 24 rows €9 ydt »e” &€t LCM I HCF H Kits € farest 3 3

Jd kit €t Jim 83 Bl stock § HCF & divide 33|

EXAM TIP - ydifunr gstf

Grouping and packing are regular word problems in SSC, Banking and state exams. Allow about 35-45 seconds.
An HCF answer must divide every stock; an LCM answer must itself be divisible by every stated box or row size.
Use this to discard options.

SSC, Banking »13 state exams &9 f&g word problems maHd a1 35-45 Afde fe§1 HCF #e™ Id stock & €341 LCM A2™™ Id
box A row size &% €34dr| Options f&r 3g7 32|

Largest Square Tile and Minimum Number of Tiles
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13 3 T3 TN tile M3 W2-W< tiles

What is it? How do you recognise it? fea &t 3?7 ugre fa< agat 37

A rectangular room must be covered with equal square tiles without cutting a tile. The tile side must fit exactly along
both the length and breadth. The largest possible side is their HCF. Larger tiles cover more area, so this choice gives
the minimum number of tiles.

nesTarg aHd &g fEd fradin Jan tiles faesT 32 Bargent aa | Tile T YT Baret 3 J3el €€ €9 Yar e | HY 3 €37y & & HCF J1 &8t
tile 2u g gt J, fen St tiles €t farest uie gt J1

KEY FORMULA - ¥y STIH®"
Let room length be |, breadth b, and square tile side s, all in the same unit. For the largest uncut tile, s=HCF(l,b).

Tiles along the length = I/s; tiles along the breadth = b/s. Thus minimum number = (I/s)x(b/s) = (Ixb)/s2. The
formula comes from counting the grid of tile rows and columns.

IHI Tt Bget |, I3 b ™3 tile T U s M&| AT units fEa 31 €31 tile Bt s=HCF(1,b) | Bg7¢t €9 |/s tiles m3 I3 €9 b/s
tiles1 &3 (1/s)x(b/s)1 Rows x columns & f&g formula gee 31

3I0m=5x6m

6m

IIM=3x0o0m

5 x 3 =15 tiles
Exact grid for a 30 m x 18 m floor: each uncut square tile has side 6 m; 5 columns x 3 rows = 15 tiles.

Standard method fimdt sdtar

1. Convert both dimensions to the same unit, usually cm when decimals occur.

2. Find HCF of the two dimensions; this is the greatest tile side.

3. Divide length and breadth separately by the tile side.

4. Multiply those two counts. Convert the tile side back to metres only if the answer requires metres.

(1) €€ vy €3 unit f£9 a3; decimals d€ 3f cm A g&1 (2) €2f € HCF tile T HI 3 €37 U J1 (3) Saret 3 9aet § 24-84 U &% divide
Jd1 (4) @ counts I 3|

ONE-MINUTE SHORTCUT - ffx fifg @ mrede

Once the side s is found, use (I+s)x(b=s); this is faster and safer than computing two large areas. For 30 m x 18
m, s=6 m and count=5x%3=15. It works only for identical, uncut square tiles placed in a regular grid. If cutting is
allowed or tiles are rectangular, the model changes.
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YT s HBE 1A (1+8)x(b+s) 31 €3 areas IIc" ad& €1 83 &t 30 m x 18 m f€9 s=6 m M3 count=5x3=151 f&g 3diar faa a2
f&a fadtnit square tiles &€t J1

A 30 m x 18 m room is covered with the largest possible equal square tiles without cutting. How many tiles
are needed?

30 m x 18 m 2 aH3 fE9 faa’ a2 13 3 €3 fed firdi® square tiles Bare g5 | fdan tiles Idlet I&?

12 15 18 30

Answer: B — 15 tiles

Quick method (220 sec): HCF(30,18)=6 m side. Count=(30+6)x(18+6)=5x3=15.
Full method: 30=2%x3x5 and 18=2><32, so HCF=2%x3=6 m. There are 30+6=5 columns and 18+6=3 rows.

Total=5x3=15. Area check: room 540 m?; tile 36 m?2; 540+36=15.

saye 3dtar: HCF 6 m; tiles 5x3=151 Yar 3dtar: Saret &9 30+6=5 n3 I3t €9 18+6=3 tiles TS| 5x3=151 Area &3 &t
540+36=15 »ger J|

A floor is 24 m long and 40 m wide. What is the side of the largest square tile that fits exactly without
cutting?
2JH 24 m B9 3 40 m I3 J| faat e fe I< =5t A3 3 €31 square tile T Uy fdaT 372

4m 6m 8m 12 m

Quick method (*20 sec): 24=3x8 and 40=5x8; 3 and 5 are co-prime. Largest side=8 m.

Full method: 24=23x3, 40=23x5. HCF=23=8 m. It fits 24+8=3 times in length and 40+8=5 times in width. Area
check: 24x40+82=960+64=15 tiles.

seye Sl 24 3 40 T HCF 8 m |1 yar Sdtam: 24=23x3 13 40=23x51 common 23=8 m 31 3x5=15 tiles & g Ts |

A room measures 450 cm x 300 cm. It is covered with the largest possible equal square tiles. How many
tiles are required?

IHT™ 450 cm x 300 cm J1 H3 3 Mt 3 frdit square tiles 3% Bae 1 fdaM tiles Sarean?

4 6 9 12

Answer: B — 6 tiles

Quick method (25 sec): HCF(450,300)=150 cm. Grid=3x2=6 tiles.

Full method: 450=3x150, 300=2x150, and HCF(3,2)=1, so the largest tile side is 150 cm. Length
count=450+150=3; breadth count=300+150=2. Total=3%2=6.

saye 3dtar: HCF 150 cm; 450+150=3 3 300+150=2; J% 61 YaT Idtar: WU 3x150 M3 2x150 I&1 3 3 2 co-prime T, fer
Bet €37 U 150 cm M3 tiles 3x2=61
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A hallis 12 m x 18 m. Using the largest uncut square tiles, find the minimum number of tiles.
Hall 12 m x 18 m € J1 A3 3 €31 faat st square tiles Bar  wie-uwie fdamit tiles Irdten as?

4 6 9 12

Answer: B — 6 tiles

Quick method (20 sec): HCF(12,18)=6 m. Count=(12+6)x(18+6)=2x3=6.

Full method: 12=22x3, 18=2x32; HCF=2x3=6 m. Rows and columns are 12+6=2 and 18+6=3. Multiply: 2x3=6
tiles. Area check: 216+36=6.

Saye 3dla: tile & YA HCF=6 m; 2x3=6 tiles| Ya" e 12+6=2 3 18+6=313F 61 Area check: 216 m?+36 m?=6|

A courtyard is 7.2 m x 4.8 m. What is the side of its largest possible uncut square tile?
fega 7.2 m x 4.8 m 3| faa a2 Sare =78t 73 3 31 square tile Ty fdaT 32

1.2m 1.8 m 2.4 m 3.6m

Answer:C—2.4m

Quick method (*25 sec): Multiply both dimensions by 10: 72 and 48. HCF=24, so tile side=24+10=2.4 m.
Full method: Convert to centimetres: 7.2 m=720 cm and 4.8 m=480 cm. HCF(720,480)=240 cm, because
720=3%240 and 480=2x240. Convert back: 240 cm=2.4 m. The grid would contain 3x2=6 tiles.

seye 3dtar: 7.234.8 8 10 &% &7 dda 72 3 481 HCF 24; TUr 10 &3 divide S3d 2.4 m| YaT 3d1am: 720 cm 3 480 cm
€ HCF 240 cm=2.4 m J1

A rectangular floor is 630 cm x 450 cm. What is the minimum number of equal, uncut square tiles
needed?

630 cm x 450 cm & 2gn s¢t f¥a fadinif, faat it square tiles € uid-wie farest fdat 9?2
25 30 35 45
Quick method (=30 sec): HCF(630,450)=90 cm. Count=(630+90)x(450+90)=7x5=35.

Full method: 630=2x32x5x7; 450=2x32x52. Common part=2x32x5=90 cm. The floor takes 7 tiles along one
edge and 5 along the other: 35 in total. Area check: (630x450)/(90x90)=35.

saye 3dtar: HCF 90 cm; 7x5=35 tiles| Yar 3dtar: 630 3 450 T common factor 90 73 3 €37 J| et feg 7 mi3 I3t feg
5 tiles; g% 351

Two rooms measure 12 m x 18 m and 24 m x 30 m. Both are tiled with the same largest possible uncut
square tile. How many tiles are needed altogether?

IHI 12 m x 18 m ™3 24 m x 30 m € g&| &< &g f&a size @t Az 3 3t faa’ A2t square tile Saret J1 IS fdaM tiles
gdtednt g5?

20 24 26 32

Answer: C — 26 tiles
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Quick method (=35 sec): HCF(12,18,24,30)=6 m. First room: 2x3=6; second: 4x5=20. Total=26.
Full method: A single tile size must divide all four sides. HCF(12,18)=6; HCF(6,24)=6; HCF(6,30)=6. First room
uses (12+6)x(18+6)=2x3=6 tiles. Second uses (24+6)x(30+6)=4x5=20. Combined count=6+20=26.

32Ye 3dar: 991 vt @ HCF 6 m| Ufas &gt 2x3=6, TR Bet 4x5=20; 3% 261 Yar 3dtar: ¥ tile size I= 93 12,18,24,30
H3 € HCF 881 6 m YR &8 28 rooms €9 6+20=26 tiles|

Ex 8 Railway Group D pattern: A platform section is 13.5 m long and 9 m wide. Find the minimum number of
equal, uncut square tiles required.

Railway Group D 4<3&: Platform = fdmr 13.5 m 8973 9 m I3 J1 a3 fadnt faat sidntt square tiles &t ufé-ufe farest 831

A) 6 B) 9 C) 18 D) 54

Answer: A — 6 tiles

Quick method (=35 sec): 13.5 m and 9 m have HCF 4.5 m. Count=(13.5+4.5)x(9+4.5)=3x2=6 tiles.

Full method: Convert to decimetres: 135 dm and 90 dm. HCF(135,90)=45 dm=4.5 m. Along the length:
13.5+4.5=3. Along the width: 9+4.5=2. Total=3x2=6 tiles.

saye 3dlam 13.53 9  HCF 4.5 m J1 3x2=6 tiles| Yar 3dtam: 135 dm »3 90 dm & HCF 45 dm=4.5 m| B¢t f€g 3,
dat €9 2; B 61

COMMON MISTAKES - nTH aIs3inf

Taking the LCM of room dimensions to find the tile side; a tile side must divide both, so use HCF.

Multiplying room length x breadth and forgetting to divide by the area of one tile.

* Mixing metres and centimetres before finding HCF.

For two rooms using a common tile size, finding separate HCFs and choosing different tiles. Take HCF of all
four dimensions.

Tile & ym™ 83 et LCM &df, HCF 881 Room area ¢ tile area &8 divide dd&™ &' 381 Metres 3 centimetres ufast fea unit
fég ad1 € rooms {29 f&a tile grdfiet d2 37 9rat i & HCF B8

EXAM TIP - ydtfunr gsmo

Tile questions appear in SSC, Railways and state exams and usually need 35-45 seconds. The side must divide
both dimensions exactly. For a count option, check whether it equals (length+side)x(breadth+side); an area-only
guess often fails.

Tiles @& =& SSC, Railways 3 state exams &g M8 gs; 35-45 Afde 381 ym 22t dimensions &8 Ydr €31 Count B¢t Baret
THM tiles x I3t THM tiles I A1

Reconstructing Numbers from HCF and LCM Conditions
HCF %3 LCM T ga3i 3 Aftmret @3

What is it? How do you recognise it? fea &t 3?7 ugre fa agat 372

Sometimes the exam gives the HCF and LCM but hides one or more numbers. It may ask which third number is
possible, how many pairs exist, or the smallest possible sum. Think of making identical bundles: HCF is the shared
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bundle size, while LCM holds every prime factor needed by the numbers.
et @39 HCF 3 LCM f&3 J= g ya f¥a 7 a Hftmet St Jot a8 | Use I St Hitmr faadt I Aaet 3, fds pairs gse 35 7 A8 3 &7
13 dt 31 HCF W3 & "' fdAT J; LCM &9 At B3 prime powers gt g&|

How to recognise it uz= fa€ aaat 9

Look for "HCF and LCM are given”, “one of the numbers”, “third number”, “possible pair”, “ratio of three numbers", or
“minimum sum”. If there are exactly two numbers, HCFxXLCM equals their product. For three numbers, do not apply
that identity; check HCF and LCM of the complete set directly.

“HCF 3 LCM f&3 a&”, “3it iftm™, “possible pair”, “f3& Rftmet € ratio” A “minimum sum” 28| figeg @ Aftmie! St HCFxLCM
83" T product 31 f8s ¢t f&g formula fifar &dt Sare

KEY IDEA - HY d®

For two numbers with HCF h, write them as ha and hb, where HCF(a,b)=1. Their LCM is hab, so ab=LCM/h. Thus
h must divide the stated LCM. If their sum is S, then a+b=S/h; count only co-prime factor pairs of this sum. For
three pairwise co-prime numbers a, b, ¢, HCF(ab,bc)=b, because b is the only common part of those products.

¥ numbers € HCF h J2 3 87 ha 3 hb I3, fif@ a,b co-prime g&1 LCM hab 3; A St h S LCM S yar €37 JI1 A3 S e 3
a+b=S/h| # a,b,c M™yA f€3 pairwise co-prime I& 3t HCF(ab,bc)=b, fa€fa 2 products fég b gt AT I

Standard method fimdt sdtar

1. Check that HCF h divides LCM L. If not, the conditions are impossible.

2. For two numbers, divide L by h and split L/h into co-prime factors a and b.

3. Use the extra clue—ratio, known number, sum or difference—to select the factor pair.

4. For three numbers, test the proposed third number against both HCF and LCM of the full set.
5. Verify every final candidate using actual factorisation, not just the product.

(1) h, LE yar €3er J 7 &t 241 (2) @ Aiftpret et L/h & co-prime factors a, b f£9 €31 (3) Ratio, f&& known number 7
sum/difference &% Hdt pair g1 (4) 3t Fiftmr €8 AeS f€9 Yd set @ HCF 3 LCM €8 check ad|

ONE-MINUTE SHORTCUT - ffx fifz @ mrede

First reject an HCF-LCM pair if L is not a multiple of h. For a given sum S, set a+b=S/h and test a from 1 to half
that sum; HCF(a,S-a)=1 exactly when HCF(a,S)=1. For a missing third number, find the prime power absent from
the known two numbers’ LCM; the third must supply it without exceeding L. For minimum sum at fixed L/h,
choose co-prime factor pairs nearest v(L/h). These shortcuts fail if the given ratio is not reduced or the three
numbers are not pairwise co-prime where stated.

yfasi 29 h, L §g@€3?5ﬂ+m‘fl #3 S d= 3t a+b=S/h; "4 73 3= a Ia a3 HCF(a,S-a)=1 €< It 3 A< HCF(a,S)=11 3R
number &t missing prime power 28| Wé-ufe #3 et v(L/h) © &3 co-prime factors 1 Ratio reduced & d= 7 pairwise
co-prime H33 &' Je 3 f&g shortcuts »&ed & Zarg|

Ex1 Can two positive humbers have HCF 14 and LCM 360? How many pairs satisfy both conditions?
dl 2 positive Hftmet & HCF 14 3 LCM 360 d Aae" 3?7 &€ Ha3t € fd& pairs 7&?

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

Answer: C — 0 pairs
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Quick method (220 sec): HCF must divide LCM. But 360+14 is not a whole number, so no pair exists.
Full method: If the numbers are 14a and 14b, their LCM must be a multiple of 14. Divide 360 by 14: 14x25=350,
leaving 10. Since 360 is not divisible by 14, the stated HCF and LCM cannot belong to any pair.

seye 3dlan HCF & LCM § ydT 23731360 § 14 o8 €3< 3 10 g9€7 J; pair aet adt| yar 3dtam: @€ numbers 14 &
multiples d=at, fer Bt €aat ©F LCM & 14 € multiple d=ar 360 &dt 3, A=g 0|

The HCF and LCM of 12, 18 and a third number are 6 and 180. Which of these can be the third number?
12, 18 m3 it Aftm & HCF 6 3 LCM 180 1 Options féd 3t wftm faadt I Aaet 32

24 30 42 72

Answer:B — 30

Quick method (=25 sec): LCM(12,18)=36. To reach 180=36x5, third number must supply 5 but not a new 7 or an
extra 2. Only 30 fits.

Full method: 12=22x3 and ’I8=2><32, so current HCF=6 and LCM=36. For 30=2x3x5, HCF(6,30)=6 and
LCM(36,30)=22x32x5=180. The other options give LCM 72, 252 and 72 respectively, not 180.

seye 3dlar: ufosi € & LCM 36 31 180 g8 &€t 5 grdter J; 30 89 5 3 3 &9 prime &t yar 3dta: 12,18,30 € HCF 6
3 LCM 180 J1 Jg options & LCM 180 &dt g7

Three numbers are in the reduced ratio 2:3:7 and their HCF is 5. Find their LCM.
3= Hftmret T simplest ratio 2:3:7 3 M3 HCF 5 31 8J&' © LCM &3

105 180 210 420

Answer: C — 210

Quick method (#25 sec): Ratio parts 2,3,7 are pairwise co-prime. LCM=5x2x3x7=210.
Full method: Numbers are 5x2=10, 5x3=15 and 5x7=35. Their prime forms are 10=2x5, 15=3%5 and 35=5x7. The
LCM is 2x3x5%x7=210; HCF is 5.

saye 3d1ar: 2,3,7 co-prime Is; 5x2x3x7=2101 Ya* 3dtam: Numbers 10,15,35 I | 8aa f€9 AT 5 713 LCM
2x3x5x7=210 3|

How many unordered pairs of positive numbers have HCF 6 and sum 90?
fdds faest g4 &8 positive number pairs € HCF 6 3 73 90 J?

2 3 4 S)

Quick method (=35 sec): Remove HCF 6: co-prime parts add to 90+6=15. Pairs up to half are (1,14), (2,13), (4,11),
(7.8): four.

Full method: Write the numbers 6a and 6b. Then a+b=15 and HCF(a,b)=1. Testing a=1through 7 gives co-prime
pairs (1,14), (2,13), (411), (7,8); (312), (5,10), (6,9) share a factor. Actual pairs are (6,84), (12,78), (24,66), (42,48).
Each sums to 90 and has HCF 6.

saye 3dlam 90+6=151 co-prime parts 2 743 (1,14), (2,13), (4,11), (7,8): I3 1 Yo" 314" 6 &S g1 3 (6,84), (12,78),
(24,66), (42,48) fH®e I&1 I3 13 90 3 M3 HCF 61

houseofaspirants.in « Free notes, MCQs & PYQs Page 41/ 60



HOUSE OF ASPIRANTS « Quantitative Aptitude Chapter 2 - H.C.F. and L.C.M. of Numbers

Pairwise co-prime positive numbers a, b, ¢ satisfy ab=120 and bc=105. Find a+b+c.
a, b, ¢ positive Hftmet nyr €9 pairwise co-prime &1 ab=120 M3 bc=1051 a+b+c 31

24 28 30 32

Answer:C — 30

Quick method (=30 sec): Since a and c share no factor, b=HCF(120,105)=15. Then a=120+15=8, c=105+15=7;
sum=30.

Full method: 120=23x3x5 and 105=3%x5x7, so HCF(120,105)=3x5=15. Because HCF(a,c)=1and each is co-prime
with b, the only common factor of ab and bc is b. Thus b=15, a=8 and c=7. Check
HCF(8,15)=HCF(15,7)=HCF(8,7)=1. Sum=8+15+7=30.

saye 3dlan 120 3 105 € HCF 15 J; feg b 31 a=8, c=7, 73 301 Yar 3414 a, b, ¢ pairwise co-prime I, fer B¢t ab 3 be
f&g common f7dg b 31 120=8x15, 105=15x7; 8+15+7=301

How many unordered pairs of positive integers have HCF 6 and LCM 180?
fd& 2ua fast gH =8 positive integer pairs @ HCF 6 »3 LCM 180 J?

2 3 4 8

Answer: C — 4 pairs

Quick method (»35 sec): LCM/HCF=180+6=30=2x3x5. Each of 3 distinct prime blocks goes wholly to one of the
two co-prime parts: 23 ordered assignments, then divide by 2 for unordered pairs. Answer=4.

Full method: Write numbers 6a and 6b with HCF(a,b)=1and ab=30. The unordered co-prime factor pairs of 30 are
(1,30), (2,15), (3,10), (5,6). Multiplying by 6 gives (6,180), (12,90), (18,60), (30,36). Each pair has HCF 6 and LCM
180, so there are 4.

Saye 3dtam: 180+:6=30=2x3x51 f35 prime blocks 2 uTfimii f&g €3: unordered pairs 23+2=41 yar Sl co-prime pairs
(1,30), (2,15), (3,10), (5,6) TS| 6 & I ada I'd HIt number pairs B TS|

The HCF and LCM of 20, 28 and a third positive number are 4 and 420. Which option can be the third
number?

20, 28 3 3t positive Hftmm @ HCF 4 3 LCM 420 J1 Options f&9 it faadt I Haet 3?2

8 12 24 36

Answer: B — 12

Quick method (=35 sec): LCM(20,28)=140. To reach 420=140x3, third number must supply one 3, stay a multiple
of 4, and add no extra power. Only 12 does that.

Full method: 20=22x5, 28=22x7: HCF=4, LCM=140. 12=22x3, so HCF(20,28,12)=4 and LCM=22x3x5x7=420.

Option 8 or 24 raises the power of 2 to 23; 36 adds 32. They give LCM 280, 840 and 1260 respectively.

seye 3dtar: ufasi @ & LCM 140 J1 420 st fea 3 grdter J; 4 € multiple € d=1 12 At J1 yar 3dtam: 20,28,12 € HCF 4
n3 LCM 420 31 8/24 &g 2 & power, 36 29 3 € power fgnmger J1
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Ex 8 SSC CGL pattern: Two positive numbers have HCF 10 and LCM 2310. What is their smallest possible sum?
SSC CGL d<ca&: € positive Hftmei @ HCF 10 3 LCM 2310 31 83&" T H3 3 8¢ Hae 13 fdar 3?7

A) 320 B) 400 C) 800 D) 2320

Answer: A — 320

Quick method (#40 sec): LCM/HCF=231=3x7x11. Co-prime factor pair nearest v231%15 is 11 and 21. Numbers 110
and 210; sum=320.

Full method: Write numbers as 10a and 10b, where HCF(a,b)=1and ab=231. Unordered factor pairs are (1,231),
(3,77), (7,33), (11,21); all are co-prime. Their sums are 232, 80, 40, 32. The least is 32, so the numbers are
10%11=110 and 10x21=210. Sum=320. Check: HCF(110,210)=10 and LCM=(110%x210)+10=2310.

saye 3dlam 2310+10=2311231 @ A3 3 &3 factors 11 3 21 Ia; Hitmet 110,210 »3 73 3201 Yar 3d1am: 231 2 co-prime
pairs (1,231), (3,77), (7.33), (11,21) g&1 A3 3 ufe A7 11+21=32; 10 &S gI=" 998 3201

COMMON MISTAKES - nrH ars3tnt
e Using HCFxXLCM as the product of three numbers. The identity is guaranteed for exactly two numbers only.

e Accepting a proposed third number merely because it is divisible by the HCF; it must also produce the stated
LCM.

e Splitting L/h into factors that share a prime, such as 6 and 10 for product 60. Then the true HCF becomes
larger than h.

e Counting (a,b) and (b,a) twice when the question asks for unordered pairs.
f3& Aftmet F€t HCFXLCM & product & ¥é&s | Stt Aftrt h &7 €3 w3 Adt LCM & g1 L/h © parts co-prime 3<| fast gH &8
pairs €9 (a,b) »3 (b,a) &3 pair &1

EXAM TIP - ydtfunr gsmo

This is usually a harder SSC or Banking variant; budget 40-55 seconds. For a third-number MCQ, eliminate any
option not divisible by h, then any option introducing a prime power absent from L. For minimum sum, test factor
pairs of L/h near its square root first.

feg SSC A Banking & &3 vy variant der J; 40-55 Hfde 381 St Aftmt @ options 89 ufusi h a8 & €3 €, fag L 31
prime power €3 g2 Minimum sum &€t v(L/h) ® &3 factors 94 ad|

Mixed Remainders, Thresholds and Divisibility
fid-a8 remainders, et M3 divisibility

What is it? How do you recognise it? feg &t 3?7 ugre fa agat 372

These questions combine two clues: a number leaves certain remainders, and it must also be divisible by another
number, lie above a threshold, or have four digits. For example, a stock leaves one fewer item than every box capacity,
yet the total must be a multiple of 7. First turn all the repeated remainders into one LCM expression, then apply the
extra clue.

ot HeSt fég € "3t fedam Jen 9: €8 3 I3 remainders g9 73 & It At faR I9 &% €3, fan de 3 23t I A7 99 »idi €1 3=
yfast remainders & i LCM & gy &9 fen8, fag gt #a3 sarg|
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How to recognise it uz= faz aaat @

Look for “one less than each divisor”, “leaves 2 in each case and is divisible by 5", “least four-digit number”, or “greater
than 1,000". A common remainder gives N=KkL+r; if each remainder is d-c for its divisor d, then N+c=KL. Here L is the
LCM and k is a positive whole number chosen to meet the extra condition.

“gg divisor 3 g uic gdl”, “gd @9 2 g9 3 5 &S €1 €3, “least four-digit” A “1000 3 €31” 231 Same remainder €t N=kL+r| ? I3
remainder divisor d 3 ¢ Wi J, 3t N+c=kL | 8 k W7 positive whole number d # 279 133 Ydl 53|

KEY IDEA - Y dI%

Write every division as N = divisorxquotient + remainder. If the same r remains each time, N-r is a common
multiple. If the remainder is c less than each divisor, N+c is a common multiple. This follows because a remainder
d-c is equivalent to N+c being exactly divisible by d. Use the least suitable positive multiple, then test the
threshold or extra divisor.

Jd division & N = divisorxquotient + remainder %31 € r 32 37 N-r common multiple J13d divisor 3 ¢ ufe remainder J2
37 N+c common multiple 31 fagfa d-c g9 € 1389 N+c, d &% Yar €327 J1 feg limit A7 Ig divisor €&t HI3 9 33|

Standard method fimdt sdtar

1. Find L, the LCM of the divisors connected to the remainder pattern.

2. Write the candidate as N=kL+r for a common remainder r, or N=kL-c for a deficit c.

3. Find the smallest k that crosses any stated lower limit.

4. Try k, k+1, k+2... until the extra divisibility condition holds. With four options, test the options directly against both
conditions.

5. Check that each remainder is smaller than its divisor and verify the chosen N.

(1) remainder @& divisors € LCM L &8I (2) Same remainder 3¢t N=kL+r; I3 &9 ¢ Ufe &t N=kL-c f&31 (3) f&3t lower limit B¢t
A3 3 8 k 31 (4) 39 divisibility Yt I 39 k 208 7 options ¥4 aJ 1 (5) #i3 f€9 g remainder H3 verify aJ|

ONE-MINUTE SHORTCUT . &g fiie @ gragede

For “one less than each”, add 1to every answer option: the correct option+1 must be divisible by the LCM. For
N=KkL+r with an extra divisor d, reduce L and r modulo d; this makes a small mental test for k. Example: if L=36,
r=2 and d=5, then 36k+2 behaves like k+2 modulo 5; choose k=3. Do not use this until all remainder conditions
have been reduced to the same offset.

“gd divisor 3 feg wie” J2 37 option f&g 1 A3; HJt option+1, LCM && €3ar| N=kL+r & Jg divisor d a8 €3 de 3 L3r2 e
remainders &% k 9& dd| fAe 36k+2 & 5 &® €32 36 € remainder 1, fer &t k+2 & 5 € multiple =76; k=31 f& trick 87 28
B8 e offsets f&d gu &g » ga I

Ex1 Find the least positive number greater than 6 which leaves remainders 3, 4 and 5 when divided by 4, 5 and
6 respectively.

6 3 €31 73 3 21 positive AT B3 1 4, 5, 6 &5 €3 3 FHET 3, 4, 5 T7d1 B3|

A) 29 B) 49 C) 59 D) 19

Answer:C — 59

Quick method (=25 sec): Every remainder is one below its divisor, so N+1is divisible by 4,5,6. LCM=60;
N=60-1=59.
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Full method: 4=22, 5=5, 6=2%3, so LCM=22x3x5=60. Since N+1is a common multiple, the least N greater than 6
is 60-1=59. Check: 59=14x4+3=11x5+4=9%x6+5.

saye 3dlan: ad remainder divisor 3 1 Wie 31 LCM(4,5,6)=60; 60-1=591 Yar 3dtam: N+1=60 88159 & 4,5,6 & €3< 3
FHEd 3,4,5 99T TS|

Find the least number greater than 11 that leaves remainders 3, 5 and 7 when divided by 7, 9 and 11
respectively.

113333 At E831 7,9, 11 a8 33 gHEd 3, 5, 7 ¥t 23|

3N 313 315 689

Answer:D — 689

Quick method (=30 sec): Every remainder is 4 below its divisor, so N+4=LCM(7,9,11)=693. Hence N=689.

Full method: 7,9,11 are pairwise co-prime; LCM=7%x9x11=693. Since 7-3=9-5=11-7=4, N+4 must be a multiple of
693. Least N above 11is 693-4=689. Check: 689=98%x7+3=76%x9+5=62%11+7.

32ye 3dta: gg remainder »muE divisor 3 4 ufe I1 7x9x11=693; N=693-4=689| Yyar 3dtar: 6898 7,9,11 a8 €33 3,5,7
g9¢ I |

Find the least number greater than 9 that leaves remainder 2 when divided by 4, 6 and 9, and is also

divisible by 5.
93t Ha 32 AT BN 4, 6, 9 I €33 Td T9 2 FE M3 5 B Yt €31
74 110 146 182

Answer: B — 110

Quick method (»30 sec): LCM(4,6,9)=36, so N=36k+2. For a multiple of 5, 36k+2 has last-digit condition k+2
divisible by 5. Smallest positive k=3: N=110.

Full method: 4=22, 6=2x3, 9=32; L=22x32=36. Candidates above 9 are 38,74110,... because N=36k+2. The first
divisible by 5is 110. Check 110+4 leaves 2, +6 leaves 2 and +9 leaves 2; 110+5=22.

SaYe 3dtar: N=36k+21 5 &% €3¢ el k+2, 5 €t multiple I2; k=31 N=1101 Ya* 3dar: 38,74,110 fE9 ufasst 5 &% ydt €<
=E 110 31 gt 3a° fég 2 Jt T

Find the largest four-digit number that leaves remainder 7 when divided by 8, 12 and 15.
I S A3 IS AT B3 1 8, 123 15 8B €33 Id &d 7 92|

9847 9907 9967 9997

Answer: C — 9967

Quick method (=30 sec): LCM(8,12,15)=120, so N=120k+7. From 9999-7=9992, the largest multiple of 120 not
exceeding itis 83x120=9960. Add 7: 9967.

Full method: 8=23, 12=22><3, 15=3x5, so L=120. For a four-digit N, 120k+7=9999. Since 120x83=9960 and
120%84=10080, largest k is 83. Therefore N=9960+7=9967; N-7 is divisible by 8,12,15.

gaye 3dam LCM 120; N=120k+719999-7=9992 3 da 120 €t €t multiple 83x120=99601 #ema 9967 | ya* Starm:
84x120=10080 9rg wer 3 q 31 fem et k=83 m3 N=9967|
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Find the least four-digit number that leaves remainder 7 when divided by 12, 15 and 20.
I3 Md €t A 38 AT 83 7 12, 1573 20 7% €3< 3 gd €9 7 92|

1,007 1,020 1,027 1,087

Answer: C — 1,027

Quick method (=30 sec): LCM(12,15,20)=60. Candidates are 60k+7. 16x60+7=967; 17x60+7=1,027, the first four-
digit one.

Full method: 12=22x3, 15=3x5, 20=22x5, L =22x3x5=60. Need 60k+721000, so 60k=993. Since 16x60=960 and
17x60=1,020, smallest k is 17. N=1,027. Subtracting 7 gives 1,020, divisible by 12,15,20.

32y 3dtar: LCM 601 16x60+7=967, »A f3& mix; 17x60+7=10271 Yar 3dtam: N-7=1020, # 12,15,20 &% Ya' €3 J1 1027
YfgsT 91d widi 8 I8 J|

Find the least number greater than 1,000 that is divisible by 8, 12 and 15, and leaves remainder 1 when
divided by 7.
1,000 323t A 32 At B3/ 8, 12, 15 5B Y €33 7 a8 €3S 3 1 5o

1,320 1,560 1,800 2,040

Answer:C — 1,800

Quick method (=40 sec): LCM(8,12,15)=120, so N=120k. Since 120 leaves 1 on division by 7, k must leave 10on
division by 7. Above 1,000, k=9; first such k is 15. N=120x%15=1,800.

Full method: 8=23, 12=22><3, 15=3x%5, giving L=120. Write N=120k. Modulo 7, 120=17x7+1, so N leaves the same
remainder as k. We need k=1 modulo 7. Also 120k>1000, giving k=9. Values k=9 through 14 fail; k=15 satisfies
15=2x7+1. Thus N=1,800. Check: 1,800=257x7+1.

saye 3dlam N=120k1 1208 7 5B €3 3 1 59w J, oA Bet k § €t 1 99827 J| k=9 &9 ufas k=15; N=1800| yar 3dtam:
18003 8,12,15 Yd" €3¢ g6 M3 7 &% 1 g9€7 J|

Find the least positive number divisible by 7 that leaves remainders 2, 3 and 4 when divided by 3, 4 and 5
respectively.

7 &% ydt 23< T8t HE 3 &< positive HMT B3 # 3, 4, 5 3% €3 3 gHET 2, 3, 4 97|

59 119 179 239

Answer:B — 119

Quick method (35 sec): Every remainder is one less than its divisor, so N=60k-1. Test k=1:59 not divisible by 7;
k=2:119=17x7. Answer 119.

Full method: LCM(3,4,5)=60, hence N+1=60k for a positive whole number k. For k=1, N=59, which leaves 3 on
division by 7. For k=2, N=119 and 119+7=17. Check: 119=39x3+2=29x4+3=23x5+4.

3aye 3dtar: N+1, 3,4,5 € common multiple 3; LCM 601 60-1=59, 7 &% &dt €3¢, 120-1=119, 7x17 31 Yar 3dtam 119
&g gt 2,3,4 Adt a1
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Ex 8 SSC CHSL pattern: Find the least four-digit number that leaves remainder 5 when divided by 8, 12 and 18,
and is divisible by 7.

SSC CHSL Ucas: gd M S Ag 38t A 831 8, 12, 18 3% €3 3 I &9 5 59 w3 7 &8 Ydt 31

A) 1,013 B) 1,085 C) 1157 D) 1,229

Answer: B — 1,085

Quick method (*40 sec): LCM(8,12,18)=72, so N=72k+5. First four-digit candidate is k=14:1,013, not divisible by 7.
Next k=15 gives 1,085=7x%155.

Full method: 8=23, 12=22x3, 18=2x32; L=23x32=72. Require 72k+521000. k=13 gives 941, k=14 gives 1,013. Since
1,013+7 leaves 5, it fails. k=15 gives 72x15+5=1,085, and 1,085+7=155. Hence it is the least.

32Ye 3dtar: N=72k+51 k=14 &% 1013 g€ I U9 7 &8 &l €8€71 k=15 &8 1085=7x1551 Ya" 3dta: LCM 72 I
1085-5=1080, 1 8,12,18 && €3€' J; 1085 & 7 & Yyar €3 J|

COMMON MISTAKES - »rH JI&3tnt

e Using LCM+r when the remainders differ but each is the same amount below its divisor; then use LCM-c.
* Finding the first remainder solution but forgetting “greater than 500" or “four-digit".

e Testing the extra divisor on L alone rather than on the full candidate kL+r or kL-c.

e Assuming every correct remainder option is the least; compare the first few values of k.
24 remainders 7 Id divisor 3 f&a & uie g5, 851 Bt LCM+r &df; LCM-c 881 “500 3 28 7 “grd »iai” € 73 &1 381 €7
divisor & Yd candidate €3 check a1 A3 3 8" k & 241

EXAM TIP - ydifunr gsmo

These are harder SSC, Railway and state exam combinations. Spend up to 50-60 seconds; if enumeration grows,
eliminate options by checking their remainder pattern first, then the extra divisor. For a four-digit minimum,
estimate the first k from 1,000+L before testing.

f&g SSC, Railway 3 state exams & »ia mixed He™S J&| 50-60 HAfde fe€ 1 Options €9 ufast remainder pattern, feg d3 divisor
check ad1 979 viat Bt 1000+L 3 k € view Bar6|

Mixed Exam-Level Examples
fi3-a8 Yt Ygg @ mes

Read the last sentence first to identify what is actually asked. Then turn the conditions into an HCF or LCM calculation
and perform the final step—count, cost, sum, or difference.

Yfgst He's €t vindt line U3 & nins féQ ot 892 J1 feg wa3t 3 HCF A7 LCM && #i3 mddt aH—farest, daer, 73 Af gga—ad|
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SSC CGL pattern: The greatest number that divides 605, 847 and 1089 leaves remainders 5, 7 and 9
respectively. Find the sum of the three quotients obtained on division by that number.

SSC CGL d<ea&: 605, 847 m3 1089 ?5%"323@4%"6 5,7, 9 gt 83< =5t 73 3 3t At 861 BH B €3 3 M 35
quotients T 13 fdar 3?

18 21 24 30

Answer: B — 21

Quick method (=35 sec): Subtract remainders: 600, 840, 1080. Their HCF is 120. Quotients are 600+120=5,
840+120=7 and 1080+120=9; sum=21.

Full method: Let divisor be d. Then d divides 605-5=600, 847-7=840 and 1089-9=1080. Factor: 6OO=23><3><52,

840=23x3x5x7,1080=23x33x5. HCF=23x3x5=120. The actual divisions are 605=120x5+5, 847=120%7+7 and
1089=120%x9+9. Quotient sum=5+7+9=21.

sy 3dlam g wes: 600, 840, 10801 HCF 120 d; quotients 5, 7, 9 € /3 211 Yar 3d1a: f3& adjusted numbers €t
common prime form 23x3x5=120 31 Original divisions f&g 5, 7, 9 it afde I M3 quotients 5, 7, 9 I&|

Punjab Police pattern: Three ropes are 1.26 m, 1.89 m and 2.52 m long. Each is cut into equal pieces of the
greatest possible length without waste. How many pieces are made altogether?

Punjab Police Ue3da: 35 HM 1.26 m, 1.89 m ™3 2.52 m S 75| faa’ 993 A3 3 B9 €994 pieces de A<| I fds
pieces g&at?

6 8 9 12

Answer: C — 9 pieces

Quick method (=35 sec): Convert metres to cm: 126, 189, 252. HCF=63 cm. Piece counts are 2, 3, 4; total=9.

Full method: 1.26 m=126 cm, 1.89 m=189 cm, 2.52 m=252 cm. Since 126=2%x63, 189=3%x63 and 252=4%63, and
HCF(2,3,4)=1, the longest common piece is 63 cm. Number of pieces is 126+63+189+63+252+63=2+3+4=9,
Length check: 9x63=567 cm and original total=126+189+252=567 cm.

saye 3dtar: vy cm €9 126, 189, 252 I&1 HCF 63 cm, pieces 2+3+4=9| Yar 3dar: f3st vt 63 cm @ g 2, 3, 4
pieces et g1 35 9 pieces; 3t IHT &df gt

Railway NTPC pattern: Three bells ring together at 10:00 a.m. and repeat every 18, 24 and 30 seconds.
From 10:00 through 10:30 a.m., including both endpoints, how many times do all three ring together?

Railway NTPC d<caa: 35 Widhi #ed 10:00 n fedah Eaet a6 3 18, 24, 30 Afde gmiE gdagemii g1 10:00 3 10:30

S 6 7 10

Answer: B — 6 times

Quick method (35 sec): LCM(18,24,30)=360 s=6 min. In 30 min there are 30+6=5 intervals. Include the starting
ring: 5+1=6.

Full method: 18=2><32, 24=23><3, 30=2x3x5. LCM=23%x32x5=360 seconds=6 minutes. Shared times are 10:00,
10:06, 10:12, 10:18, 10:24 and 10:30. Counting each gives 6.
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saye 3dlan: LCM 360 Afde = 6 fife) 30 fife €9 5 gaps I; 1 €1 29 e & 61 yar 3dtar: fedd €A @ AH 10:00, 10:06,
10:12, 10:18, 10:24, 10:30 I&51 3B 61

Ex 4 IBPS Clerk pattern: Two numbers have HCF 12, LCM 504 and difference 12. Find their sum.
IBPS Clerk d<aa: & Hftmei & HCF 12, LCM 504 3 g3a 12 31 8J&T T A3 B3|

A) 144 B) 156 C) 168 D) 180

Answer: B — 156

Quick method (=35 sec): Divide by HCF: co-prime parts have product 504+12=42 and difference 12+12=1. The
pair is 6 and 7. Numbers 72 and 84; sum=156.

Full method: Write numbers 12a and 12b with HCF(a,b)=1. Their LCM is 12ab=504, so ab=42. Their difference is
12(b-a)=12, so b-a=1. Consecutive factors of 42 are a=6, b=7, and HCF(6,7)=1. Thus numbers=12x6=72 and
12x7=84; sum=72+84=156. Check: LCM(72,84)=504.

SaYe 3dar: 504+12=42 "3 ratio T parts T 2dd 1 J1 42 € B3 factors 6,7 I&1 Numbers 72,84; 73 1561 Yar 3diar:
12a,12b &1 ab=42 m3 b-a=11 a=6,b=7; 72+84=1561

Ex5 SSC CHSL pattern: Find the least number greater than 500 that leaves remainder 5 on division by 8, 12 and
18, and is exactly divisible by 7.

SSC CHSL d<aa: 500 3 €5t A8 S8t At 31 8, 12, 18 5B €3S 3 Id T9 5 g9 w3 7 &3 Ydl 31

A) 509 B) 581 C) 653 D) 725

Answer: B — 581

Quick method (=40 sec): LCM(8,12,18)=72, so N=72k+5. Above 500, k starts at 7. Since 72 leaves 2 on division by
7, 2k+5 must be a multiple of 7; k=8 works. N=72x8+5=581.

Full method: 8=23, 12=22x3, 18=2x32, giving L=23x32=72. Let N=72k+5. k=6 gives 437, below 500. k=7 gives
509, and 509=7x72+5, so it is not divisible by 7. k=8 gives 581=7x83. Also 581-5=576=72x8, so all three
remainders are 5. Hence 581 is least.

saye 3dlam N=72k+51 500 3 84d k=7 3 Hg| k=7 &% 509, 7 &% &d1 €3¢, k=8 &8 581=7x83 | Ya* 3dtam: 581-5=576, 1
8,12,18 & Yyar €3e7 J1 581 & 7 &t yd' 3w J, fen et feg Hs 3 27 At Aeg I

Ex 6 PSSSB Patwari pattern: Two rooms are 12 m x 18 m and 24 m x 30 m. Both use the same largest possible
uncut square tile. If one tile costs ¥45, what is the total tile cost?

PSSSB Patwari Ucgs: € a3 12 m x 18 m »3 24 m x 30 m I&| 2 €9 3 size € 73 3 €31 fawt &t square tile Saret
31 & tile T45 € d= 31 IS a9 fda™?

A) 31,080 B) #1170 C) 1,260 D) 31,350
Quick method (=40 sec): HCF of 12,18,24,30 is 6 m. Tiles: (2x3)+(4x5)=6+20=26. Cost=26x3¥45=%31,170.

Full method: A common square tile side must divide all four dimensions. HCF(12,18)=6, HCF(6,24)=6,
HCF(6,30)=6, so tile side=6 m. First room takes (12+6)x(18+6)=2x3=6 tiles. Second takes
(24+6)x(30+6)=4%x5=20 tiles. Total tiles=26. Cost=26x45=20x45+6x45=900+270=31,170. Area check: combined

room area=216+720=936 m?; tile area=36 m?; 936+36=26.
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seye 3diar: 991 vt e HCF 6 m1 Tiles 6+20=26; 26x3¥45=%11701 Ya¥ 3dtar: ufad room &9 2x3=6 3 gA &9 4x5=20
tiles1 48 261 ¥gg9T 900+270=% 11701

Ex7 Punjab Police pattern: Two piles contain whole numbers of identical packets. Their packet counts have
HCF 18 and LCM 630. If the first pile has 90 packets, how many boxes of 18 packets each can be filled from the
second pile?

Punjab Police 42ds: @ Ba f&9 packets € farest @ HCF 18 3 LCM 630 31 ufos @9 €9 90 packets g&1 gA 83 3 18
packets €8 fd& boxes Yd Id&at?

A) 5 B) 6 C) 7 D) 9

Answer: C — 7 boxes

Quick method (=30 sec): Second pile=(18x630)+90=126 packets. Boxes=126+18=7. Equivalently, cancel 18 first:
boxes=630+90=7.

Full method: For two packet counts, product=HCFxLCM=18%x630=11,340. Let second pile contain x packets. Then
90x=11,340, so x=126. HCF(90,126)=18 and LCM=(90x126)+18=630. Therefore the second pile fills 126+18=7
complete boxes.

seye 3dlam T B (18x630)+90=126 packets| 126+18=7 boxes| Yar 3dlar: € faresn & product 18x630=11340 J1
11340+90=1261 18 & 7 boxes ¥T I&|

Ex 8 Railway Group D pattern: Three runners start together at the starting line of a circular track. Their lap
times are 48, 60 and 72 seconds. When all three next return to the starting line together, how many laps has
the fastest runner completed?

Railway Group D d2da: f35 runners dis track €t starting line 3 f&d& Hg dae a1 fix lap B¢t 48, 60, 72 Afde Bare Ta|
3Tt 219 f3& starting line 3 f&dd m@< 33 |3 3 31 runner fd& laps Yd adar?

A) 10 B) 12 C) 15 D) 18

Answer: C — 15 laps

Quick method (=40 sec): LCM(48,60,72)=720 s. Fastest runner takes 48 s per lap, so 720+48=15 laps.

Full method: 48=2%x3; 60=22x3x5; 72=23x32, LCM=2%x32x5=16x9x5=720 seconds=12 minutes. At 720
seconds the runners have completed 720+48=15, 720+60=12 and 720+72=10 whole laps. The fastest is the 48-
second runner; answer 15.

saye 3dlan Lap times & LCM 720 Afde| A3 3 3d runner €7 lap 48 Afde; 720+48=151 Yar 3dar: f3&7 € 28 prime
powers 3 LCM 720 fiser 31 87 A 8a gHEd 15,12,10 laps Yd IJ< I&; A= 151
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Practice Set: 50 MCQs
nifsmm Ae: 50 gg-feasul e

Questions 1-15: Easy. Questions 16—-35: Medium. Questions 36-50: Hard. Choose one answer for each question.
A 1-15: A1 16-35: Tafimis | 36-50: Y| I3 Ae'S T f¥a Aeg 9|

1. Find the HCF of 18 and 30.

18 M3 30 @ HCF 331

A) 3 B) 6 C) 9 D) 12

2. Find the LCM of 8 and 12.
8 M3 12 e LCM 31

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

3. The HCF and LCM of two numbers are 4 and 120. If one number is 20, what is the other?
€ Hftpret @ HCF 4 3 LCM 120 31 & Hftmr 20 31 g+t fdat 372

A) 24 B) 20 C) 30 D) 40

4. Two numbers are in the reduced ratio 2:5 and their HCF is 6. Find the larger number.
€ Hitmret & simplest ratio 2:5 M3 HCF 6 31 €3t Bt 831

A) 12 B) 18 C) 30 D) 60

5. Find the HCF of 2/3 and 4/9.
2/3 "3 4/9 € HCF B3|

A) 1/9 B) 2/9 C) 4/9 D) 2/3

6. Find the LCM of 0.4 and 0.6.
043 0.6 € LCM &3

A) 1.2 B) 0.2 C) 0.6 D) 2.4

7.  Find the greatest number that divides 46 and 70, leaving remainders 2 and 4 respectively.
46713 70 § €3 3 gHE'T 2 M3 4 gl 23 T HI 3 231 HithT B3|

A) 1 B) 12 C) 18 D) 22

8. Find the greatest number that divides 35, 59 and 83, leaving the same remainder each time.
35, 59 »13 83 & €3< 3 79 =19 K gt 3 =l A 3 231 At B3

A) 6 B) 12 C) 24 D) 48

9. Find the least number greater than 8 that leaves remainder 1 when divided by 4, 6 and 8.
g3t m3 38t ifmr 831 4, 63 8 3B 33 ag ed 1 9|

A) 25 B) 24 c) 3 D) 49
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10. What least number should be added to 53 to make it divisible by both 6 and 8?
53 &g we-uie fdar nEte fa o3tAT 6 713 8 22 &) Yar €37
A) 5 B) 1 c) 17 D) 19
1. Two bells ring together now and then every 9 and 12 seconds. After how many seconds will they next ring
together?
g Uit g fedast vt g w3 fag 9 3 12 Afde amie Ere a6 | nigrEt ©1a fas Afde gmie fadamt Ercain?
A) 18s B) 24 s C) 36s D) 48s
12. A shop has 24 pencils and 36 pens. What is the greatest number of identical kits it can make using all items?
Tas f&9 24 pencils M3 36 pens I&| A Jidf 293 d 20 3 29 faa ffa fadint kits g==afti?
A) 6 B) 12 C) 18 D) 24
13.  What is the side of the largest equal square tile that fits without cutting on a 20 m x 28 m floor?
20 m x 28 m © 237 63 fa&t o féc I =&t 73 3 €31 square tile T YT fdar 3?2
A) 2m B) 5m C) 7m D) 4m
14. A12m x 20 m room is covered with the largest equal uncut square tiles. How many tiles are needed?
12 m x 20 m T 1" °3 3 3t {3 frdit fast A&t square tiles & Efam™ AieT J| fda 1 tiles Sarsafni?
A) 10 B) 15 C) 20 D) 30
15. Find the LCM of 6, 10 and 15.
6, 103 15T LCM 83|
A) 30 B) 60 C) 90 D) 15
16. Find the HCF of 96, 144 and 216.
96, 144 #3216 € HCF &3
A) 8 B) 12 C) 24 D) 48
17.  Find the LCM of 18, 24 and 30.
18,243 30 T LCM 31
A) 360 B) 180 C) 240 D) 720
18. Find the HCF of 12/25 and 18/35.
12/25 3 18/35 & HCF 831
A) 6/35 B) 12/175 C) 3/175 D) 6/175
19. Find the LCM of 0.24 and 0.36.

0.24m3 0.36 @ LCM &3 |

A) 0.2 B) 0.72 C) 1.44 D) 2.6
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20.

21.

22,

23.

24.

Find the greatest number that divides 365 and 533, leaving remainders 5 and 11 respectively.
365 M3 533 $ gHET 5 w3 11 &4l €3 d €3 8! A3 3 23t Aftmr 831

A) 6 B) 9 C) 18 D) 36
Find the greatest number that divides 133, 193 and 253, leaving the same remainder each time.
133, 193 3 253 & €3< 3 gd 29 fEd gl £3< Tt ° 3 231 At &3

A) 15 B) 20 C) 30 D) 60

Find the least number greater than 14 that leaves remainder 4 when divided by 6, 10 and 14.
143t As 32 At 83 1 6, 10 M3 14 375 €3S 3 Jd € 4 €|

A) 214 B) 210 C) 424 D) 104

What least number should be added to 314 to make it exactly divisible by 6, 9 and 12?
314 fég Wie-ue fda e fa &3 6, 9 M3 12 18 ya' €32

A) 8 B) 9 C) 10 D) 26

Three bells ring together at 9:00 a.m. and then every 12, 15 and 20 seconds. How many times do all three ring

together through 9:05 a.m., including 9:00 and 9:05?

f3& Widmt 72d 9:00 =n feda Erdnt ga mi3 fag 12, 15, 20 Afde gmiE | 9:00 ™3 9:05 B2 AHS 3dd d8 fdat 2g fedah

g
A) 5 B) 6 C) 7 D) 10
25. Two numbers have HCF 12 and LCM 420. If one is 60, find the difference between them.

26.

< Aftmiet @ HCF 12 3 LCM 420 31 s 60 31 2<f T 2dd B3|

A) 24 B) 36 C) 48 D) 60

A school has 132 red, 198 blue and 330 green badges. What is the greatest number of identical packets it can

make using all badges?

27.

28.

H3S a8 132 83, 198 318 3 330 IJ badges &1 A badges 233 & €9 3 24 fds K fAd packets g=eal?

A) 22 B) 33 C) 44 D) 66

Find the least number of students, greater than 16, that can stand in rows of 9, 12 or 16 without anyone left.
16 3 2y fefenrgd € A 3 We farest 83 7 9, 12 7 16 & rows 29 fast fan & g9 yg Ha|

A) 72 B) 144 C) 96 D) 288

A 35 m x 49 m floor is covered with the largest equal uncut square tiles. How many tiles are needed?

35 m x 49 m © 237 €3 13 3 3t 53 fadht fast At square tiles Baret & | fda tiles Irdlet I&?

A) 12 B) 24 C) 35 D) 49
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29. Two rooms measure 15 m x 25 m and 20 m x 30 m. Both use the same largest uncut square tile. How many tiles
are needed altogether?

a3 15 m x 25 m »3 20 m x 30 m I&| 2t &g &3 size € A3 3 €31 fa& it square tile SarEt I1 35 s tiles?

A) 39 B) 35 C) 45 D) 52

30. Two runners start together at the starting line of a circular track. Their lap times are 54 and 72 seconds. After
how long will they next be together at that line?

€ runners 3% track €1 starting line 3 f£d& I8¢ g5 1 8aa © lap times 54 3 72 Afdc g&| €< €A line 3 feg f&& mi gmie feds
J=ar?

A) 2min24s B) 3 min C) 3min24s D) 3min36s

31.  Find the HCF of 2.4, 3.6 and 5.4.
2.4,3.6 M3 5.4 e HCF &3

A) 0.2 B) 0.3 C) 0.6 D) 1.2

32. Find the LCM of 4/9 and 5/12.
4/9m3 5/12 T LCM B3|

A) 10/3 B) 20/3 C) 20/9 D) 5/3

33. Find the greatest number that divides 509, 698 and 887, leaving remainders 5, 14 and 23 respectively.
509, 698 m3 887 & €3 3 gHET 5, 14, 23 Tt 3 =&l 73 3 23t Hitmr B3|

A) 36 B) 18 C) 72 D) 24

34. Find the greatest number that divides 478, 622 and 766, leaving the same remainder each time.
478, 622 "3 766 § €3¢ 3 Id T'J f¥d et 23< Tt HY 3 25t At &3

A) 48 B) 72 C) 96 D) 144

35. Find the least number greater than 15 that leaves remainder 3 when divided by 8, 12 and 15.
153t As 3 Atmr 83 1 8, 12 M3 15 3% €3< 3 Jd €9 3 §I2|

A) 63 B) 120 C) 123 D) 243

36. Three numbers are in the reduced ratio 4:5:7 and their HCF is 9. Find their LCM.
35 Hftmet T simplest ratio 4:5:7 M3 HCF 9 31 LCM &31

A) 1,260 B) 630 C) 2,520 D) 140

37. Two numbers have HCF 8 and LCM 840. If one humber is 56, find their difference.
€ Aftmet & HCF 8 3 LCM 840 31 f¥a riftmi 56 31 29d 531

A) 56 B) 64 c) 72 D) 80
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38. How many unordered pairs of positive whole humbers have HCF 4 and LCM 420?
Positive whole numbers € fd& faa’ @4 & pairs € HCF 4 3 LCM 420 3?

A) 2 B) 3 C) 6 D) 4

39. The HCF and LCM of 24, 36 and a third number are 12 and 360. Which option can be the third number?
24, 36 3 St Hiim & HCF 12 3 LCM 360 J1 Options f&g St wftmr faodt 3 maet 32

A) 40 B) 72 C) 60 D) 90

40. Two positive numbers have HCF 6 and LCM 210. Find their smallest possible sum.
2 positive Hftmei @ HCF 6 3 LCM 210 31 €9 © 73 3 8¢ Ase 13 83|

A) 72 B) 84 C) 216 D) 42

41. Find the least four-digit number that leaves remainders 7, 11 and 14 when divided by 8, 12 and 15 respectively.
I et AI 3B AT 83 1 8, 12, 1558 33 qHE T 7, 11, 14 €971

A) 959 B) 1,069 C) 1,081 D) 1,079

42. Find the least number greater than 200 that leaves remainder 4 when divided by 6, 8 and 9, and is also divisible
by 5.
200323t A 3 2 At B3 7 6, 8, 9 5B €3 3 Id 29 4 998 M3 5 &' & Ydl €31

A) 148 B) 220 C) 292 D) 364

43. Find the least number greater than 1,000 that is divisible by 12, 18 and 25, and leaves remainder 2 when divided
by 7.
1,000 3 St HE 3 &t At B3 7 12, 18, 25 5B Ydt €3 M3 7 5% €3¢ 3 2 g9 |

A) 1,800 B) 2,700 C) 3,600 D) 4,500

44. Two runners start together on a circular track in opposite directions. Their lap times are 48 and 80 seconds.
When will they first meet anywhere on the track after starting?

€ runners 318 track §3 fedd yg 85c ferei €9 988 &I Lap times 48 3 80 Afde &1 Bg 3 gmiE track €3 fa3 €t ufgsdt eg ad
Hsal?

A) 24 s B) 40 s C) 120 s D) 30s

45. Three bells ring together at 8:00 a.m. and repeat every 14, 21 and 35 seconds. How many times do they ring
together through 8:21a.m., counting both endpoints?

35 Wit 7= 8:00 =n fedaht Eae a& M3 14, 21, 35 Afde gmiE Tdar8emi d&| 8:21 3a g 3 fare o fdat &g fedamt
2

A) 7 B) 6 C) 8 D) 12
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46. Two rooms are 16 m x 28 m and 20 m x 32 m. Both use the same largest uncut square tile. If each tile costs ¥25,
what is the total tile cost?

2 IHI 16 m x 28 m ™3 20 m x 32 m I&| 2 feg € size € A3 3 €31 faat <t square tile Baret J1 fEd tile ¥25 €t de 31 ds
Yygdr?

A) 1,600 B) %1,700 C) 1,800 D) 32,000

47. The greatest number that divides 418, 627 and 836 leaves remainders 10, 15 and 20 respectively. Find the sum
of the three quotients.

418, 627 »3 836  IHET 10, 15, 20 Tat €3 A €3< T8 A3 3 31 At 881 35 quotients T A3 B3|

A) 6 B) 8 C) 9 D) 12

48. Find the HCF of 9/14 and 15/21.
9/14 ™3 15/21 T HCF &3

A) /7 B) 3/14 C) 514 D) 114

49. Find the least four-digit number that leaves remainder 7 when divided by 8, 12 and 15, and is exactly divisible by
1.

gg it S HI I BA AT 8I 1 8, 12, 1538 €33 Td 29 7 59 M3 11 &S Ydt €31
A) 2167 B) 1,087 C) 1,207 D) 2,047

50. Two packet counts have HCF 15 and LCM 1260. One pile has 60 packets. If both piles are packed into boxes of
15 packets each, how many boxes are needed in total?

< B9 &9 packets &t fare3t @ HCF 15 3 LCM 1260 31 f¥a 29 f€9 60 packets I&1 €< 29 15 packets 8 boxes feg ue A< 3t
3% fd& boxes Idle I5?

A) 21 B) 25 C) 28 D) 35
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Answer Key

€39 gt
1B 2D 3A 4C 5B 6A 7D 8cC 9A 10D
nc 12B 13D 14B 15 A 16 C 17A 18D 198 20C
21D 22 A 23C 24B 25 A 26D 278 28C 29 A 30D
31C 328 33A 34D 35C 36 A 378 38D 39C 40 A
41D 428 43C 44D 45 A 46 B 47cC 48D 49 A 50B

1.B HCF(18,30)=6. g<f @ °3 3 €3" H'%" factor 61

2.D LCM(8,12)=24. 8 3 12 €t ufas®t common multiple 241

3.A Other number=(4x120)+20=24. HCFxLCM ?;5 20 &% divide 3|

4.C  Larger number=6x5=30. €3 ratio part § HCF &3 3re" ad |

5.B HCF(2,4)/LCM(3,9)=2/9. 84g HCF, d&t LCM|

6.A LCM(4,6)+10=12+10=1.2. TaHSe f€d place de' a eUH f&n8|

7.D HCF(46-2,70-4)=HCF(44,66)=22. g ureT 3 HCF 8|

8.C HCF(59-35,83-59)=HCF(24,24)=24. f&3 gt ¢t numbers 8 gaps &6
9.A  LCM(4,6,8)+1=24+1=25. LCM f&g gt 1 31

10.D  Next multiple of LCM(6,8)=24 above 53 is 72; add 19. 72-53=19 A31
1.C  Bells meet after LCM(9,12)=36 s. 2 intervals @ LCM 36 Afde|

12.B Maximum identical kits=HCF(24,36)=12. €a 3 9 kits &= HCF|

13.D  Tile side=HCF(20,28)=4 m. Tile T Y™ g€ HY 3|

14.B  Side=HCF(12,20)=4 m; tiles=3x5=15. Sgret &t 3, I3t @it 5 tiles|
15. A  LCM(6,10,15)=2x3x5=30. g prime & 73 3 €3t power 36|

16.C  HCF(96,144,216)=24. 96=4x24, 144=6x24, 216=9x24

17.A  LCM=23x32x5=360. 18,24,30 &l 28" prime powers I &3

18.D  HCF(12,18)/LCM(25,35)=6/175. Fractions &€t §u4g HCF 6, 3" LCM 1751
19.B LCM(24,36)+100=72+100=0.72. 2 decimal places Eur fang|

20.C  HCF(365-5,533-11)=HCF(360,522)=18. gfni wer & HCF 181

21.D  Consecutive differences are 60 and 60; HCF=60. Same remainder &gt gap 601
22.A LCM(6,1014)+4=210+4=214. LCM 210 f€g 4 731

23.C LCM=36; next multiple above 314 is 324; add 10. 324-314=101

24.B  LCM=60 s; 300+60+1=6 inclusive rings. 5 gaps 3 §g €&l ring: 61
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25.A

26.D

27.B

28.C

29.A

30.D

31.C

32.B

33.A

34.D

35.C

36.A

37.B

38.D

39.C

40.A

41.D

42.B

43.C

44.D

45.A

46.B

47.C

48.D

49. A

50.B

Other=(12x420)+60=84; difference=24. gT—ﬂ 84, 2dd 84-60=241

HCF(132,198,330)=66 packets. 132,198,330 g+=3 66 & 2,3,5 I I |

LCM(9,12,16) =144 students. 144 f3&1 row sizes &5 €3¢ J|

Side=HCF(35,49)=7 m; count=5x7=35. 5 columns x 7 rows = 35 tiles|

Common side=5 m; counts 3x5+4x6=39. € aHfanit Bt 15+24=39 tiles|
LCM(54,72)=216 s=3 min 36 s. 216 Afde § fifel fg e8|

HCF(24,36,54)+10=6+10=0.6. € decimal place guH fsmmg|
LCM(4,5)/HCF(9,12)=20/3. Fractions © LCM &¢t 84g LCM, d&t HCF |
HCF(504,684,864)=36 after removing remainders. 5,14,23 uer & HCF 361

Consecutive differences are both 144. Same remainder B¢t 144 € gap|
LCM(8,12,15)+3=120+3=123. LCM €9 3 131

Pairwise co-prime ratio parts give LCM=9x4x5x7=1260. Ratio parts 4,5,7 co-prime Jal
Other=(8x840)+56=120; difference=64. 120-56=641

LCM/HCF=105=3x5x7; 2371=4 unordered pairs. f3& prime blocks € 4 fgat @4 =& pairs|
60 supplies missing factor 5; HCF(24,36,60)=12 and LCM=360. 60 &% €& Ha3' ydnii|

LCM/HCF=35; nearest co-prime pair 5:7 gives 30+42=72. 53 7 &% numbers 30,42 g< I&|

One less each means N+1 multiple of 120; first four-digit N=9x120-1=1079. 120 € ufa=t 33t multiple 1080; f&a werg|

N=72k+4; k=3 gives first value above 200 divisible by 5: 220. 72x3+4=2201

N=900k; 900 leaves 4 mod 7, so first k=2 with 4k leaving 2 is k=4; N=3600. 900x4=3600, 7 &% 2 g9 J|

Opposite runners meet after (48x80)/(48+80)=30 s. 8&< fem &€t product + sum|
LCM(14,21,35)=210 s; 1260+210+1=7 inclusive rings. 21 fi{e f€9 6 gaps, #g s 71

Common tile side=4 m; (4x7+5x8)x¥25=31700. 28+40=68 tiles; 68x25=¥1700|

Adjusted numbers 408,612,816 have HCF 204; quotients 2+3+4=9. g weT a quotients 2,3,41

Reduce 15/21to 5/7; HCF(9,5)/LCM(14,7)=1/14. ufgst fraction we™g, fag HCF rulel

N=120k+7; first four-digit k satisfying divisibility by 11is 18, giving 2167. 120x18+7=2167=11x1971

Other pile=(15%1260)+60=315; total boxes=(60+315)+15=25. €A 89 315 packets; & 25 boxes|
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Quick Revision
Fay< gaarel

ALL RULES AT A GLANCE - A'S fauH X 579 €9

 Factors and multiples: HCF is the greatest common divider; LCM is the least common multiple. HCF €3t A=t
factor; LCM &<t At multiple|

Prime powers: HCF takes common primes with smallest powers; LCM takes all primes with largest powers.
HCF &€t common &&f powers; LCM &€t Ardinit €8t powersi

Fast HCF division: Repeatedly divide larger by smaller; the last non-zero remainder is HCF. For factor count of
p2gP, use (a+1)(b+1). €3 & 82 & €3¢ A'G; mmidt non-zero gt HCF | Factors & faregt (a+1)(b+1)!

Two numbers only: HCFxLCM=product. If HCF=h and reduced ratio=a:b, numbers=ha,hb, LCM=hab. fAag &

numbers &€t product rule; ratio parts co-prime J<|

Fractions: HCF=HCF(numerators)/LCM(denominators); LCM=LCM(numerators)/HCF(denominators). Reduce
fractions first. Fractions Ufgst wers; €U3-Jat 25 rule e 31|

Fraction comparison: Reduce first, then use LCM of denominators to make a common scale. Ufgst fractions
we'g, fag denominators © LCM &5 f8d scale g6

Decimals: Multiply all by the same 10", solve as whole numbers, divide the answer by 10". 73 & f&a 10" &8 g
3 e YA divide dJ|

Greatest divider with different remainders: HCF(N1-rq, No-r5, ...). Divider must exceed each remainder. I3
number &9 87 T remainder wer & HCF |

Greatest divider with same remainder: HCF of pairwise differences. ffa remainder &€t numbers = differences
T HCF|I

Least nontrivial remainder number: N=LCM+r when N must exceed every divisor; for remainders d-c,
N=LCM-c. A3 divisors 3 3" Ufg®" J& LCM+r; I3 €9 ¢ We g4t de 3t LCM—c|

Add or subtract: If N=qL+s with L=LCM and O=s<L, subtract s or add L-s; if s=0, adjustment is 0. LCM &5
nfen™ remainder s W8, A L-s A3

Nearest and bounded: Compare s with L-s for the nearest multiple; for the largest N=M with remainder r, use
N=r+Lxfloor((M-r)/L). &35! multiple Bt s 3 L-s 21; d€ M 3 &1 €3 remainder-r number f&H formula &S|

Repeating events: Next shared bell, signal or starting-line return is after LCM of intervals. Inclusive count
from time 0 to T is T/LCM+1 when T is a multiple of LCM. fed& gaar8e &€t LCM; 5d e8! 279 fareet 32 37 +11
Bell strikes: n strikes from first to last in t seconds mean n-1gaps, so one interval=t/(n-1). n 3 A< f€g n-1
gaps; f&a gap=t/(n-1)1

Opposite-direction runners: First meeting anywhere after (t;xt,)/(t;+t); starting-line return uses LCM. €8¢
fomr feg ufgslt ysar3 B¢t product/sum; starting line €t LCMI

Groups and tiles: Maximum identical groups or largest tile side > HCF; minimum common total > LCM,; tile
count=(length+side)x (breadth+side). €3 gd8d groups/tile St HCF; & common total €t LCM,; tiles
rowsxcolumns|

Number reconstruction: HCF h must divide LCM L. With sum S, co-prime parts satisfy a+b=S/h. If a,b,c are
pairwise co-prime, HCF(ab,bc)=b. h & L § €3 J; #3 S J2 37 co-prime parts € 13 S/h1 Pairwise co-prime J& 3
HCF(ab,bc)=b|
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e Check before marking: Keep units equal; remainder < divisor; HCF = smallest input; LCM = largest input; the
two-number product identity does not extend to three numbers. Units f&3, gt divisor 3 87, M3 35 numbers

€3 product rule a1
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