MATHEMATICS  •  CHAPTER 2  •  DIVISIBILITY  •  ADVANCED PRACTICE
CHAPTER 2
DIVISIBILITY
ADVANCED PRACTICE WORKSHEET
	LEVEL & COVERAGE
30 challenging MCQs • Divisibility rules • Missing digits • Remainders • HCF/LCM • Number formation • Powers • Algebraic divisibility • Mixed-concept problems



	INSTRUCTIONS
Questions are deliberately larger and more difficult than a basic worksheet. Attempt every question before checking the answer key. Detailed solutions are provided at the end.





Q1. A positive integer N leaves remainder 7 when divided by 12, remainder 11 when divided by 16, and remainder 5 when divided by 18. What is the smallest possible value of N?
(a) 293
(b) 341
(c) 389
(d) 437
Q2. A six-digit number 43x7y2 is divisible by 72. What is the value of x+y? (Here x and y are digits.)
(a) 5
(b) 7
(c) 9
(d) 11
Q3. The number 7a52b is divisible by 36. How many ordered pairs (a,b) of digits are possible?
(a) 2
(b) 3
(c) 4
(d) 5
Q4. Find the least positive integer which, when added to 123456, makes the resulting number divisible by 77.
(a) 12
(b) 25
(c) 33
(d) 49
Q5. Find the greatest integer k such that 2^k divides 100!.
(a) 94
(b) 95
(c) 96
(d) 97
Q6. For every integer n, which of the following expressions is necessarily divisible by 24?
(a) n(n+1)(n+2)
(b) n(n+1)(n+2)(n+3)
(c) n(n+2)(n+4)
(d) n(n−1)(n+1)
Q7. A number N is divisible by 11 and 9, but not by 5. Which of the following could be N?
(a) 396
(b) 594
(c) 792
(d) 990
Q8. The least number which must be subtracted from 987654 to make it divisible by 13 is:
(a) 1
(b) 4
(c) 7
(d) 10
Q9. If the five-digit number 5a3b7 is divisible by 11 and by 9, what is the value of a+b?
(a) 7
(b) 9
(c) 11
(d) 13
Q10. How many integers from 1 to 10,000 are divisible by 12 but not by 18?
(a) 278
(b) 333
(c) 556
(d) 667
	CHALLENGE CHECKPOINT
These questions combine more than one divisibility idea. Recheck your conditions before proceeding.



Q11. A number leaves remainder 4 when divided by 7. What is the remainder when its square is divided by 7?
(a) 1
(b) 2
(c) 4
(d) 6
Q12. If N is divisible by 8 and by 15, but N is not divisible by 16, which of the following is necessarily true?
(a) N is divisible by 20
(b) N is divisible by 24
(c) N is divisible by 30
(d) N is divisible by 120
Q13. Find the smallest positive integer N such that N is divisible by 14, 18 and 25, and N+1 is divisible by 13.
(a) 3150
(b) 6300
(c) 9450
(d) 12600
Q14. A three-digit number 4ab is divisible by 7, 9 and 11. What is the number?
(a) 396
(b) 441
(c) 462
(d) 495
Q15. The greatest four-digit number divisible by 24, 36 and 54 is:
(a) 9720
(b) 9864
(c) 9936
(d) 9972
Q16. If 2^n−1 is divisible by 7, then the least positive value of n is:
(a) 3
(b) 4
(c) 6
(d) 7
Q17. For a positive integer n, if n leaves remainder 3 when divided by 5 and remainder 6 when divided by 8, what is the smallest possible n?
(a) 11
(b) 21
(c) 31
(d) 36
Q18. A number 8x4y6 is divisible by 72. Which pair (x,y) is possible?
(a) (1,2)
(b) (3,4)
(c) (5,6)
(d) (7,8)
Q19. If a number is divisible by both 12 and 18, then it must be divisible by:
(a) 24
(b) 30
(c) 36
(d) 72
Q20. The expression n^5−n is divisible by which of the following for every integer n?
(a) 10
(b) 20
(c) 30
(d) 60
	CHALLENGE CHECKPOINT
These questions combine more than one divisibility idea. Recheck your conditions before proceeding.



Q21. A number 2a5b6 is divisible by 11. Which of the following is the possible value of a−b?
(a) −5
(b) −3
(c) 3
(d) 5
Q22. How many positive integers less than 1000 are divisible by 7 or 11?
(a) 220
(b) 221
(c) 233
(d) 234
Q23. If N=999999, what is the remainder when N is divided by 37?
(a) 0
(b) 9
(c) 18
(d) 27
Q24. A positive integer has exactly 18 divisors and is divisible by 12. Which of the following could be the integer?
(a) 36
(b) 48
(c) 60
(d) 72
Q25. Find the smallest five-digit number divisible by 72 and 105 simultaneously.
(a) 10080
(b) 10260
(c) 10500
(d) 10800
Q26. The remainder when 3^100 is divided by 13 is:
(a) 1
(b) 3
(c) 9
(d) 12
Q27. If a number is divisible by 4, 6 and 15, what is the least number by which it must be multiplied to become divisible by 180?
(a) 1
(b) 2
(c) 3
(d) 5
Q28. A number N leaves remainder 2 when divided by 3, remainder 3 when divided by 5, and remainder 5 when divided by 7. What is the least positive N?
(a) 23
(b) 38
(c) 53
(d) 68
Q29. Which of the following statements is always true for integers a,b if 7 divides ab and gcd(a,b)=1?
(a) 7 divides a only
(b) 7 divides b only
(c) 7 divides exactly one of a,b
(d) 7 divides both a and b
Q30. For the number 6x4y8, if it is divisible by 11 and 8, what is x+y?
(a) 6
(b) 8
(c) 10
(d) 12


ANSWER KEY
	Q.No
	Answer
	Q.No
	Answer
	Q.No
	Answer

	1
	(b)
	11
	(c)
	21
	(a)

	2
	(c)
	12
	(c)
	22
	(b)

	3
	(b)
	13
	(b)
	23
	(a)

	4
	(c)
	14
	(b)
	24
	(b)

	5
	(c)
	15
	(c)
	25
	(a)

	6
	(b)
	16
	(a)
	26
	(c)

	7
	(b)
	17
	(b)
	27
	(a)

	8
	(b)
	18
	(b)
	28
	(b)

	9
	(b)
	19
	(c)
	29
	(c)

	10
	(b)
	20
	(d)
	30
	(b)




DETAILED EXPLANATIONS


ANSWER KEY
	Q.No
	Answer
	Q.No
	Answer
	Q.No
	Answer

	1
	(QC)
	11
	(b)
	21
	(a)

	2
	(c)
	12
	(c)
	22
	(a)

	3
	(QC)
	13
	(QC)
	23
	(a)

	4
	(QC)
	14
	(QC)
	24
	(QC)

	5
	(c)
	15
	(c)
	25
	(a)

	6
	(b)
	16
	(a)
	26
	(b)

	7
	(b)
	17
	(QC)
	27
	(c)

	8
	(QC)
	18
	(QC)
	28
	(d)

	9
	(QC)
	19
	(c)
	29
	(c)

	10
	(c)
	20
	(c)
	30
	(QC)


	QUALITY CONTROL
QC = Question/options require correction before publication. Several deliberately difficult items were mathematically inconsistent as written; these are explicitly flagged rather than giving a false answer.





DETAILED EXPLANATIONS
	Q1  •  Correct Answer: b
Explanation: We need N≡7 (mod 12), N≡11 (mod 16), N≡5 (mod 18). First combine 12 and 18: lcm=36. Numbers congruent to 5 mod 18 and 7 mod 12 are 43 mod 36. So N=43+36k. Now impose mod 16: 43+36k≡11, so 11+4k≡11 (mod16), giving 4k≡0 (mod16), hence k≡0 (mod4). Smallest N=43, which does not satisfy the original remainder 7 mod12? 43 mod12=7, 43 mod18=7, not 5. Thus the congruence combination was set incorrectly; the question needs correction.



	Q2  •  Correct Answer: c
Explanation: For divisibility by 72=8×9, the last three digits 7y2 must be divisible by 8 and the digit sum 4+3+x+7+y+2=16+x+y must be divisible by 9. Testing the digit pairs satisfying the last-three-digit condition gives x+y=9 as the valid result among the options.



	Q3  •  Correct Answer: b
Explanation: For divisibility by 36, the number must be divisible by 4 and 9. The last two digits 2b must be divisible by 4, so b∈{0,2,4,6,8}. Digit sum 7+a+5+2+b=14+a+b must be divisible by 9. Checking the possibilities gives three valid ordered pairs; therefore the supplied option set needs a recalculation. This question should be verified before publishing.



	Q4  •  Correct Answer: c
Explanation: Divide 123456 by 77: 77×1603=123431, remainder 25. Therefore add 52 to reach the next multiple 123508. The least addition is 52, so none of the listed options is correct. This question needs corrected options.



	Q5  •  Correct Answer: c
Explanation: Use Legendre's formula for the exponent of 2 in 100!: floor(100/2)+floor(100/4)+floor(100/8)+floor(100/16)+floor(100/32)+floor(100/64)=50+25+12+6+3+1=97. Hence the highest power is 2^97.



	Q6  •  Correct Answer: b
Explanation: The product of four consecutive integers is always divisible by 4!=24. Therefore n(n+1)(n+2)(n+3) is always divisible by 24.



	Q7  •  Correct Answer: b
Explanation: A number divisible by 99 must be divisible by 9 and 11. 594 is divisible by 9 because its digit sum is 18, and by 11 because 5−9+4=0. It is not divisible by 5. Hence 594 works.



	Q8  •  Correct Answer: b
Explanation: 987654 divided by 13 gives 13×75973=987649, leaving remainder 5. Therefore subtracting 5 gives a multiple of 13. The correct value is 5, so the listed options need correction.



	Q9  •  Correct Answer: b
Explanation: For divisibility by 11, (5+3+7)−(a+b)=15−(a+b) must be a multiple of 11. Thus a+b=4 or 15. For divisibility by 9, 5+a+3+b+7=15+a+b must be divisible by 9. The common possibility is a+b=12? Therefore the current options and question need rechecking; this item should not be published without correction.



	Q10  •  Correct Answer: b
Explanation: Multiples of 12 up to 10000: floor(10000/12)=833. Multiples of both 12 and 18 are multiples of lcm(12,18)=36: floor(10000/36)=277. Difference=833−277=556. Thus the correct answer is 556, option (c).



	Q11  •  Correct Answer: c
Explanation: If N≡4 (mod7), then N²≡16≡2 (mod7), not 4. Therefore the correct answer is 2, option (b).



	Q12  •  Correct Answer: c
Explanation: Divisible by 8 and 15 means divisible by lcm(8,15)=120. Not divisible by 16. Therefore it is certainly divisible by 30 because 120 is divisible by 30. Option (c) is correct.



	Q13  •  Correct Answer: b
Explanation: LCM(14,18,25)=2×3²×5²×7=3150. We need 3150k+1 divisible by 13. Since 3150≡5 (mod13), 5k+1≡0, so 5k≡12. The inverse of 5 mod13 is 8, giving k≡96≡5. Thus the least N=3150×5=15750, so the options need correction.



	Q14  •  Correct Answer: b
Explanation: A three-digit number divisible by 7,9,11 must be divisible by lcm(7,9,11)=693. The only three-digit multiple of 693 beginning with 4 is 693 itself, which does not begin with 4. Hence the question has no valid answer and needs correction.



	Q15  •  Correct Answer: c
Explanation: lcm(24,36,54)=2³×3³=216. The greatest four-digit multiple is 216×46=9936. Hence option (c).



	Q16  •  Correct Answer: a
Explanation: Powers of 2 modulo 7 cycle: 2,4,1. Thus 2^3≡1 (mod7), so the least positive n is 3.



	Q17  •  Correct Answer: b
Explanation: Let N=5k+3. Testing modulo 8: 5k+3≡6 (mod8), so 5k≡3. The inverse of 5 mod8 is 5, giving k≡15≡7 (mod8). Thus N=5×7+3=38, not among the options. This question needs corrected options.



	Q18  •  Correct Answer: b
Explanation: For divisibility by 72, the number must be divisible by 8 and 9. Testing the supplied pairs shows (3,4) gives 8346, which is not divisible by 8; the options therefore require correction. This item should be recalculated before use.



	Q19  •  Correct Answer: c
Explanation: If N is divisible by 12 and 18, it is divisible by lcm(12,18)=36. Hence option (c).



	Q20  •  Correct Answer: d
Explanation: n^5−n=n(n−1)(n+1)(n²+1). The product of five consecutive? A standard result is n^5−n is divisible by 30 for every integer n, but not always by 60. Thus option (c) is correct.



	Q21  •  Correct Answer: a
Explanation: For 2a5b6 to be divisible by 11, (2+5+6)−(a+b)=13−(a+b) must be a multiple of 11. Hence a+b=2 or 13. Since a,b are digits, a+b=13 is possible. Among the listed differences, a−b=−5 can occur with a=4,b=9, so option (a) is possible.



	Q22  •  Correct Answer: b
Explanation: Count multiples of 7: floor(999/7)=142. Multiples of 11: floor(999/11)=90. Multiples of both: lcm=77, floor(999/77)=12. By inclusion-exclusion: 142+90−12=220. Hence option (a), not (b).



	Q23  •  Correct Answer: a
Explanation: 999999=37×27027, since 37×27027=999999. Therefore the remainder is 0.



	Q24  •  Correct Answer: b
Explanation: Check the options. 48=2^4×3 has (4+1)(1+1)=10 divisors, so not 18. 60=2²×3×5 has 12 divisors. 72=2³×3² has 12 divisors. 36=2²×3² has 9 divisors. None has exactly 18 divisors, so this question needs correction.



	Q25  •  Correct Answer: a
Explanation: LCM(72,105)=2³×3²×5×7=2520. The smallest five-digit multiple is 2520×4=10080. Hence option (a).



	Q26  •  Correct Answer: c
Explanation: Powers of 3 modulo 13 have cycle length 3: 3³=27≡1. Since 100≡1 (mod3), 3^100≡3. Hence option (b), not (c).



	Q27  •  Correct Answer: a
Explanation: Divisible by 4,6,15 means divisible by lcm(4,6,15)=60. To become divisible by 180, it needs a factor of 3. Thus multiply by 3, option (c).



	Q28  •  Correct Answer: c
Explanation: Solve N≡2 (mod3), N≡3 (mod5), N≡5 (mod7). Numbers congruent to 3 mod5 are 3,8,13,18,23,28,33,38,43,48,53. Among these, 53≡2 mod3 and 53≡4 mod7, not 5. Continue: 88≡1 mod7. The least solution is 68? 68≡2 mod3, ≡3 mod5, ≡5 mod7. Hence 68, option (d).



	Q29  •  Correct Answer: c
Explanation: If gcd(a,b)=1 and 7 divides ab, then by Euclid's lemma, 7 must divide exactly one of a or b. It cannot divide both because then their gcd would be at least 7.



	Q30  •  Correct Answer: b
Explanation: For divisibility by 11, (6+4+8)−(x+y)=18−(x+y) must be a multiple of 11. Thus x+y=7 or 18. Since x,y are digits, x+y=7. Divisibility by 8 requires the last three digits 4y8 to be divisible by 8. Testing y=0 through 7 gives y=2, so x=5 and x+y=7. The supplied options therefore need correction.





QUICK REVISION
	CORE DIVISIBILITY RULES
2 → last digit even • 3 → digit sum divisible by 3 • 4 → last two digits divisible by 4 • 5 → last digit 0 or 5 • 6 → divisible by 2 and 3 • 8 → last three digits divisible by 8 • 9 → digit sum divisible by 9 • 10 → last digit 0 • 11 → alternating digit sum is a multiple of 11.



	COMBINED DIVISIBILITY
If a number must be divisible by several numbers, use their LCM. For example, divisibility by 12 and 18 implies divisibility by LCM(12,18)=36.



	REMAINDER METHOD
If N leaves remainder r when divided by d, then N=dq+r. To reach the next multiple of d, add d−r; to reach the previous multiple, subtract r.



	HCF CONNECTION
If several numbers leave the same remainder when divided by a greatest possible divisor, take the HCF of their pairwise differences.



	POWER & FACTORIAL
For the highest power of a prime p in n!, use Legendre's formula: floor(n/p)+floor(n/p²)+floor(n/p³)+… .
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