
Combinatorics and Mathematical Induction
(Creative Questions)

Time: 1.30 Marks: 50

Answer all the questions 10

1. The number of ways in which 6 men and 5 women can dine at a round table if no two women are

    to sit together is given by

a) ! 5  ! 6  b) 30 c) ! 4  ! 5  d)  ! 5  ! 7 

2. Numbers greater than 1000 but not greater than 4000 which can be formed with the digits

    0, 1, 2, 3, 4 (repetition of digits is allowed), are

 a) 350 b) 375 c) 450 d) 576

3. Let A and B be two sets containing four and two elements respectively. Then the number of

   subsets of the set BA , each having at least three elements is

a) 275 b) 510 c) 219 d) 256

4. The value of   



6

1
3

56
4

50

r

rCC  is

a) 
4

56C b) 3
56C c) 3

55C d) 
4

55C

5. The number of diagonals that can be drawn in an octagon is

a) 16 b) 20 c) 28 d) 40

6. Total number of words formed by using 2 vowels and 3 consonents taken from 4 vowels and 5

   consonents is equal to

a) 60 b) 120 c) 720 d) None of these

7. In how many ways can the letters of the word ‘APPLE’ be arranged?

a) 720 b) 120 c) 60 d) 180

8. If P(n) : “ knn 1649  is divisible by 64 for Nn ” is true, then the least negative integral

   value of  k is _______________

a) 1 b) 2 c) 3 d) 4

9. Statement-1: For each natural number, 1)1( 77  nn  is divisible by 7.

   Statement-2: For natural number n, nn 7
 is divisible by 7

    a). Statement-1 is true, Statement-2 is false.

    b). Statement-1 is false, Statement-2 is true.

    c). Statement-1 is true, Statement-2 is true: Statement-2 is a correct explanation for Statement-1.

     d). Statement-1 is true, Statement-2 is true: Statement-2 is not a correct explanation for Statement-1.
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10. Which of the following statements is not correct?

    Statement-1: The number of ways of distributing 10 identical balls in 4 distinct boxes such that

                          no box is empty is 3
9C

    Statement-2: The number of ways of choosing any 3 places from 9 different places is 3
9C

    a). Statement-1 is true, Statement-2 is false.

    b). Statement-1 is false, Statement-2 is true.

    c). Statement-1 is true, Statement-2 is true: Statement-2 is a correct explanation for Statement-1.

     d). Statement-1 is true, Statement-2 is true: Statement-2 is not a correct explanation for Statement-1.

Answer any five questions 10

11. What is the unit digit of the sum  ! 99...  ! 5  ! 4  ! 3  ?

12. How many three digit numbers can be formed from the digits 2, 3, 5, 6, 7 and 9, which are

     divisible by 5 and none of the digits is repeated?

13. Compute !9!

14. Find the number of parallelograms in a given figure

15.  A coin is tossed 6 times and the outcomes are recorded. Find the total number of sample space

16. How many chords can be drawn through 25 points on a circle?

17. How many paths are there from start to end on a 5 x 4 grid?

Answer any five questions 15

18. How many of the permutations of the word “ENGLISH” will

     i) start with E     ii) end with H   iii) start with E and end with H?

19. How many words can be formed from the letters of the word ‘SIGNATURE’ so that the vowels

     always come together?

20. By the principle of mathematical induction, prove that 122 n  is divisible by 3

21. Prove that 7
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22. Find the sum of all 3-digit numbers that can be formed using the digits 1, 2, 3, 4, 5
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23. In how many ways 3 mathematics books, 4 physics books, 3 chemistry books and 2 biology

     books can be arranged on a shelf so that all books of the same subjects are together.

24. Out of 18 points in a plane, no three are in the same straight line except five points which are

     collinear, How many i) straight lines ii) triangles can be formed by joining them?

Answer any three questions 15

25. In a group of 6 boys and 4 girls , four are to be selected . In how many different ways can they be

     selected such that at least one boy  should be there?

26. Using the Mathematical induction, show that 
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27. In a college examination, a candidate is required to answer 6 out of 10 questions which are

     divided into two sections each containing 5 questions, further the candidate is not permitted to

     attempt more than 4 questions from either of the section. Find the number of  ways in which he

      can make up a choice of 6 questions

28. Find r if  11:225 :  )42(
24

2
28 rr CC

29. Find the number of strings of 4 letters that can be formed with the letters of the word

       MATHEMATICS

30. If the letters of the word SECRET are permuted in all possible ways and the strings thus formed

     are arranged in the dictionary order, then find the rank of the word SECRET?

31. Prove that 8652  nn  is divisible by 9 for all positive integers n.
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