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16. B 

 Each person gets at least one ball. 

   3 Persons can have 5 balls as follow. 

Person No. of balls No. of balls 

I 1 1 

II 1 2 

III 3 2 

 The number of ways of distribute balls, 1, 1, 3 in first to three persons 

 
5 4 3

1 1 3C C C    

 Also 3, persons having 1, 1 and 3 balls can be arranged in 
3!

2!
 ways. 

  Total no. of ways of distribute 1, 1, 3 balls to the three persons. 

 5 4 3
1 1 3

3!
60

2!
C C C      

 Similarly, total no. of ways to distribute 1, 2, 2, balls to three person  

 5 4 2
1 2 2

3!
90

2!
C C C      

  The required number of ways = 60 + 90 = 150 

 

17. B 

 We know,  

 
1

3 1 3,n n
n nT C T C

   

 ATQ, 
1

1 3 3 10n n
n nT T C C
      

 2 10 5nC n    . 

 

18. A 

 Number of diagonal 
 3

54 54
2

n n 
    

 2 23 108 0 12 9 108 0n n n n n          

    12 9 12 0n n n      

  12, 9 12 9n n n       
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PERMUTATIONS & COMBINATIONS 

Exercise 2(A) 

Q.1 (A) 

Case I:All 3 flowers of first are together = 1 way 

Case II : 2 flowers of first kind are together. Keeping these as areference 3rd flower of second 

kind. No. of ways butanticlockwise arrangements are not different  

 Number of ways =
11 1

2


 

CaseIII   : All 3 flowers of first kind are kept at 12 spaces generated by the flowers of 3rd kind 

 Number of ways = 12 

Ans. 1 + 6 + 12 = 19. 

Q.2 (D) 

3 2
504 2 7 3    

For even divisor selecting at least one 2 & remaining factors inall possible ways, no. of possible 

divisors = 3 2 3  =18 

Q.3 (D) 

For1 1, ! 1k p n k p k       , is clearly divisible by k+1. 

 There is no prime no. in the given list….......(Ans.: ) 

Q.4 (C) 

Selecting places for A,B,C,D 
6

4
C  

Arranging other persons in 2! Ways :
6

4
C .2! =30. 

Q.5 (C) 

A={2,3,5,7,11,13,17,19,23,29}    n(A) = 10 

Selecting any 2 numbers& arranging them in 2 way = 
10

2
2 9C    



(two numbers a & b give two rational numbers &
a b

b a
) 

Also with repetition (i.e. 
2 3 5

, , , ..........
2 3 5

etc.) only the no.’1’can be formed  

Total number of rational numbers, 90+1=91   

Q.6 (B) 

Each element in domain can be associated with any of the k elements in codomain  

 Total number of mappings = kk . 

Q.7 (C) 

Selecting any y form 0 to 9 & arranging them in one way (descending order only)  

=
10

4
1 210C   .      

Q.8 (C) 

Number of ways to select one point each from three line = 
3. .p p p i e p   

Number of ways to select 2 points from any one of three lines& one point from any one of the 

other two lines =  3 2 2

1 2 1 . . 3 1pC C C p i e p p     

 No. of triangles    3 2 33 1 4 3p p p p p     . 

Q.9 (B) 

First round  =
6 6

2 2
30C C matches   

Second round  =
6

2
15C matches  

Third round  =
4

2
6C matches  

Min. no. of matches in best of the 3= 2  

Total number of matches = 52. 



 

      

   

Q.11 (A) 

Pattern I  : AAB  
3

2
2 6C   (two strips of one color and one of different color)  

Pattern II : ABB  
3

2
2 6C   (two strips of one color and one of different color) 

PatternIII : ABA  
3

2
2 6C   (two strips of one color and one of different color) 

PatternIV: ABC  
3

2
2 6C   (One strip each of three colors) 

Total number of flags = 6+6+6+6=24    

Q.12 (A) 

For 
p

q
 , p & q both can be selected in 6 6 36   ways 

The no. of ways for   1
p

q
  is 6 

The no. of ways for
1

2

p

q
  is 13 i.e.

1 2 3
, ,

2 4 6

 
 
 

 

The no. of ways for
1

2

p

q
  is 3 i.e. 

2 4 6
, ,

1 2 3

 
 
 

 

The no. of ways for
1

& 3
3

p

q
  are 2 & 2 i.e.

3 6 1 2
, ; ,

1 2 3 6

 
 
 

 



The no. of ways for 
2 3

&
3 2

p

q
  are 2 & 2 i.e.

2 4 3 6
, ; ,

3 6 2 4

 
 
 

 

 Extra counting = 5+2+2+1+1+1+1=13 

 No. of rational nos. = 36 – 13=23 

Q.13 (D) 

The no. of ways in which only one element be the element of A B , is 
1

. .
n
C i e n . 

For other (n – 1) elements, each have possibilities of being a member of only P or of only Q or of 

none of P & Q i.e. 3 each 

 required no. of ways = n.(3.3.3……….(n – 1)times)=
1

3
n

n


  

Q.14  (B) 

The no. of ways to select three numbers  = 
3

n
C  

No. of ways to arrange = 1     

Total number of triplets = 
3

1
n
C  = 

3

n
C  

Q.15 (D) 

For each book number of ways to select (to select 0, 1, 2, …, l copies) is 1l   

 for k books, number of ways to select =  1
k

l   

Out of these in one case no book will be selected. 

 rejecting the case  selection, total number of selections =  1 1
k

l    

Q.16  (A) 

The no. of ways to select any 2 stations = 
20

2
C  

For tickets, (A   B and B   A ) no. of ways =2 

Total number of tickets required = 
20

2
C .2=380. 



Q.17 (D) 

In MATHEMATICS we have M,A,T twice times each &H,E,I,C,S once each. 

No. of words of the form (A,B,C,D i.e. all different)=
8

4
.4!C  

No. of words of the form (A,A B,C i.e. two alike & two distinct)=
3 7

2 2

4!

2!
C C   

No. of words of the form (A,A,B,B i.e. two alike & two alike)=
3

2

4!
18

2!2!
C    

Total number of words = 2454. 

Q.18 (A) 

For y = 1, 
1 2 3

x x x y    has only 1 solution. 

For y=2,3 & 5,number of solutions of  
1 2 3

x x x y    is 3 3 9   

For y=2.3,2.5,3.5 i.e. for y=6,10 & 15 number of solutionsof 
1 2 3

x x x y   is

 3

2
3 3! 27C    

Explanation : 
1 2 3

3

1 2 3 2

3!For x x x

For x x x C

  

  

 
 
 

 

For y=30 i.e.2.3.5, the no. of solutions of
1 2 3

x x x y   is  

 3

2
3! 3! 3 27C     

Explanation :

1 2 3

3

1 2 3 2

1 2 3

3!

1 .3!

1 , 3

For x x x

For x x x C

For x x x

  

   

  

 
 
 
 
 

 

Total number of solutions = 1 + 9 + 27 + 27 i.e. 64. 

      



Q.19 (B) 

4 2 1 1
7! 2 3 5 7     

Factors of the form 3t+1 & odd are 1 & 7.   

 sum = 8         

Q.20 (B) 

No. of ways to select 6 digits form 0,1,2………..,9=
10

6
C  

No. of ways to choose 4a  (the smallest)=1 

For other 3 the no. of ways to choose =
5

3
C  

 reqd. no. of ways
10 5

6 3
2100C C  . 

Q.21 (A) 

60 = 
2

2 3 5   

Let the powers of 2 in 1 2 3, &x x x bei , j , k, then i+j+k=2 where i, j, k are whole numbers. 

 no. of non-negative integral solution = 
2 3 1 4

3 1 2
6C C

 


   

Also 3 & 5 can be factors of  a, b & c in 3 ways each 

 no. of non-negative integral solution of 1 2 3x x x  = 60 is
4

2
3 3 54C    . 

Q.22 (A) 

For 2n  n=2,3,4,5 & 6  no. of ways =5 

For 3n  n=2,3, 4  no. of ways =3 

For 5n n=2  no. of ways =1 

For 7n  n=2  no. of ways =1 

For 6n  n=2  no. of ways =1 

Also For 10n  n=2  no. of ways =1 



Total number of ways =12 

Q.23 (C) 

First digit can be chosen in 9 ways (let first digit be a, a 0) 

Second digit can be chosen in 9 ways (let second digit be b a) 

Third digit can be chosen in 9 ways (let third digit be c b) 

Hence each digit can be chosen in 9 ways. 

  number of n digit nos. = 9n   

Q.24 (B) 

2
3630 2 3 5 11     

For no. of factors of the form (4n+1) i.e. 3 5 11
a b c
  the values of a , b & c required are  

a= 1, b=0 or 1 c= 2 or a=0, b= 0 or 1& c=2 

No. of ways = 1 2 2 1 2 1 6      . 

Q.25 (D) 

(3m+1)+(3n+2)   is divided by 3  No. of ways = 4 4 16   

3m+3n   is div. by 3  No. of ways =
4

2
6C   

 all possible number of ways = 16+6=22.    

Q.26 (A) 

1 2 3
30 2 3 5 x x x       

Each factor 2, 3&5 has 3 choices for being a factor of
1 2 3
,x x or x    

 No. of solution 3 3 3   = 27. 

 



PERMUTATIONS & COMBINATIONS 

Exercise 2(B) 

Q.1 (A)(B)(C)(D) 

 
  

  

    

       
  

   

2n 2n

n n

2n

n

2n

n

n

2n

n

2n n

n

P n! C

2n 2n 1 2n 2 ...3.2.1
P

n n 1 n 2 ...3.2.1

P 2n 2n 1 2n 2 ... n 1

2 n n 1 n 2 ...1 2n 1 2n 3 ...3.1
Hence P

n n 1 n 2 ...1

or P 2 1.3.5.... 2n 1 i.e. 2.6.10.... 4n 2



 
 

 

    

   


 

    

 

Q.2 (A)(C)(D) 

Exponent of any prime P in 100! = 
2 3

100 100 100
...

P P P

     
       

     
, where [x] denotes greatest 

integer less than or equal to x. 

Now exponent of 2,  = 50 + 25 + 12 + 6 + 3 + 1 = 97. 

Exponent of 3,  = 33 + 11 + 3 + 1 = 48. 

Exponent of 5,  = 20 + 4 = 24. 

Exponent of 7,  = 14 + 2 = 16. 

Q.3 (A)(C)(D) 

Number of ways to select any 3, 4 or all 5 out of first 5 questions and then to select 7, 6 or 5, 

respectively, out of the remaining 8 questions = 5 8 5 8 5 8

3 7 4 6 5 5C C C C C C i.e. 276     . 

Q.4 (A)(B) 

 
n

n/2n

r n

(n 1)/2

C , if n is even
max C

C , if n is odd


 


 

Also n n n n

r n r (n 1)/2 (n 1)/2C C C C     . 

Q.5 (B)(D) 

1 2 3 4 1 2 3 4 5x x x x n x x x x x n          . 

Now number of non negative integral solutions = 
n 5 1 n 4

5 1 4C or C  

 . 

Also n n n 4 n 4

r n r 4 nC C C C 

   . 



Q.6 (A)(B)(C) 

Arrangements of 8 balls keeping two particular colors together = 7! 2!  

Unrestricted arrangements = 8! 

Arrangements of 8 balls keeping two particular colors separated = 8! 7! 2! . 

Q.7 (A)(B)(C)(D) 

       

 

 

S 1.1! 2.2! 3.3! ... n.n!

S 2 1 .1! 3 1 .2! 4 1 .3! ... n 1 1 .n!

S 2! 1! 3! 2! 4! 3! ... n 1 ! n!

S n 1 ! 1

    

          

          

   

 

Q.8 (A)(B)(C)(D) 

When two vowels are together : 
5! 2!

2!


. 

When vowels occur in alphabetical order : 
6!

2! 2!
. 

When vowels and consonant occupy their respective places : 
4! 2!

2!


. 

When vowels don’t occur together : 
6! 5! 2!

2! 2!


 . 

Q.9 (A)(B) 

Arrangements of 10 objects such that two objects are not be arranged with each other 

= 
10!

2!
. 

Q.10 (B)(C)(D) 

Number of ways to select r distinct objects out of n distinct such that no two or more of the 

selected objects were adjacent = 
n r 1

rC 
. 

Hence required number of arrangements is 7

4C 4! . 

Q.11 (B)(C) 

Let the number of students be n, then everyone will have to send (n – 1) cards. 

Number of greeting cards which were sent will be n(n – 1). 

Now n(n – 1) = 1640 gives n = 41. 

 

Q.12 (A)(B)(C) 



For sum of digits to be even : we can choose first four digits in general in 
39 10  ways 

Now if sum of first four digits is even, then last digit must be even  

and if sum of first four digits is odd, then last digit must be even 

Hence in any possibility last digit can be chosen in 5 ways. 

Number of all such numbers, x = 
39 10 5   or 45000. 

For sum of digits to be odd : we can choose first four digits in general in 
39 10  ways 

Now if sum of first four digits is even, then last digit must be odd  

and if sum of first four digits is odd, then last digit must be even 

Hence in any possibility last digit can be chosen in 5 ways. 

Number of all such numbers, y = 
39 10 5   or 45000. 

Hence x = y = 45000. 

Q.13 (A)(D) 

To deal 5 consecutive cards irrespective of any preference for suite we can deal each value card 

in 4 ways and there are 10 ways to chose a sequence of 5 consecutive values. 

Hence total number of ways = 
510 4 . 

5 consecutive cards of the same suite can be dealt in 10 4  ways. 

Hence number of ways to deal a straight =  510 4 4   i.e. 10200. 

Q.14 (B) 

There are two ways to form a triangle – 

(i) Choosing one point each on AB, BC & CA. 

Number of triangles = 
3 4 5

1 1 1C C C   or 60. 

(ii) Choosing one point on one side & two points on one side. 

Number of triangles =      3 4 5 4 3 5 5 4 3

2 1 1 2 1 1 2 1 1C C C C C C C C C         or 172. 

Total number of triangles = 205. 

Q.15 (B)(D) 

Number of ways to chose two ice-creams of same flavor & one different = 8 7 . 

Number of ways to chose all three ice-creams of same flavor = 8. 

Hence total number of ways = 64. 

Also 
10 8

3 3C C = 64. 

 

 

Q.16 (A) 



1 + 2 + 3 + …+ 9 = 45. 

Now to chose seven out of these numbers such that their sum is divisible by 3, sum of the two 

rejected numbers must be divisible by three. 

Possible pairs are {1, 2}, {1, 5}, {1, 8}, {2, 4}, {2, 7}, {3, 6}, {3, 9}, {4, 5}, {4, 8}, {5, 7}, {6, 

9} & {7, 8}. 

Hence 12 selections are possible leaving these pairs out of 1, 2, 3, …,9. 

Total number of such possible numbers are 12 7! . 

Q.17 (B)(C) 

Number of ways to divide 10 students in 3 teams such that one contains 4 students and others 3 

each will be 
10 6 3

4 3 3C C C

2!

 
 or 2100. 

Q.18 (B)(C) 

1000

500

1000!
C

500! 500!



. Let [x] denote greatest integer less than or equal to x. 

Exponent of 7 in 1000! = 
1000 1000 1000

or 164
7 49 243

     
      

     
. 

Exponent of 7 in 500! = 
500 500 500

or 82
7 49 243

     
      

     
. 

Hence exponent of 7 in 
1000!

500! 500!
 = 0. 

Exponent of 13 in 1000! = 
1000 1000

or 81
13 169

   
   

   
 

Exponent of 13 in 500! = 
500 500

or 40
13 169

   
   

   
. 

Hence exponent of 13 in 
1000!

500! 500!
 = 1. 

Exponent of 191 in 1000! = 
1000

or 5
191

 
 
 

 

Exponent of 191 in 500! = 
500

or 2
191

 
 
 

. 

Hence exponent of 13 in 
1000!

500! 500!
 = 1. 

Exponent of 201 in 1000! = 
1000

or 4
201

 
 
 

 



Exponent of 201 in 500! = 
500

or 2
201

 
 
 

. 

Hence exponent of 201 in 
1000!

500! 500!
 = 0. 

Hence 1000

500C  is divisible by 13 & 191 but not by 7 &201. 

Q.19 (B)(C) 

(A) Number of zeros in the end of 125! = exponent of 5 i.e. 
125 125 125

or 31
5 25 125

     
      

     
. 

[x] denotes greatest integer less than or equal to x. 

(B) Total possible combinations of positions of all the arms = 1010. 

Now when all the arms are at rest no signal is transmitted hence  

Number of signals = 1010 – 1. 

(C) A number greater than 400000 will have first digit 4 or 5 and will be of 6 digits as each given 

choice can be used only once. 

If first digit is 4, then rest of the digits can be placed in 
5!

2!
. 

If first digit is 5, then rest of the digits can be placed in 
5!

2!2!
. 

Total number of ways = 90. 

(D) If there are n players, then number of games played will be 
n

2C . 

Now 
n

2C = 5050  n n 1 10100   . 

Hence n = 101. 

Q.20 (A)(C)(D) 

[x] denotes greatest integer less than or equal to x. 

(A) Number of zeros at the end of 20! = exponent of 5 in 20! = 
20

or 4.
5

 
 
 

 

(B) Exponent of 2 in 20! = 
20 20 20 20

or 18
2 4 8 16

       
         

       
. 

Exponent of 3 in 20! = 
20 20

or 8
3 9

   
   

   
. 

Exponent of 5 in 20! = 
20

or 4
5

 
 
 

. 

Exponent of 7 in 20! = 
20

or 2
7

 
 
 

. 

Exponent of 11, 13, 17 & 19 in 20! = 1 each. 



Now  
18 8 4 2

14 8 2

4 4 4

20! 2 3 5 7 11 13 17 19
i.e. 2 3 7 11 13 17 19

10 2 5

      
      


. 

Last digit of 214 = 4, last digit of 38 = 1, last digit of 72 = 9. 

Hence last digit of 
4

20!

10
 will be last digit of 4 1 9 1 3 7 9 or 4      . 

(C) Exponent of 5 in 20! = 4 & exponent of 5 in 10! = 2. 

(D) Exponent of 7 in 20! = 2 & exponent of 7 in 10! = 1. 

Passage – 1 

In CURRICULUM, there are 

3 – U, 2 – C, R, 1 – I, L, M. 

Q.21 (B) 

Words which can be formed using only three letters can be formed using 

(i) 2 identical letters, 2 identical letters & 1 different letter 

(ii) 3 identical letters & 2 different letters 

In first case, we can choose two pairs of identical letters in 3 ways & a distinct letter in 4 ways 

and the letters can be arranged in 
5!

2!2!
 ways. 

Hence total number of words = 
5!

3 4 or 360
2!2!

  . 

In second case three identical letters must be 3 Us and two distinct letters can be chosen in 
5

2C  

ways and the letters can be arranged in 
5!

3!
 ways. 

Hence total number of words = 
5

2

5!
C 200

3!
  . 

Number of all such possible words are = 560. 

Q.22 (A) 

All possible arrangements = 
10!

or 30.7!
3!2!2!

 

To find arrangements in which vowels are separated – 

Keeps consonants at a gap of one each in 
6!

or 180 ways
2!2!

, 

Now put vowels in 7 gaps in 
7

4

4!
C or 140

3!
  ways. 

Hence number of arrangements =  180 140 25200 5 7!   . 

 



Q.23 (B) 

Consonants can be arranged with each other in 
6!

or 180 ways
2!2!

. 

Vowels can be arranged with each in 
4!

3!
or 4 ways. 

Hence all possible arrangements are 1804 = 720 ways.  

Passage – 2 

Q.24 (D) 

Increasing order : Any selection of 5 digits can be made in 
10

5C  ways and arranged in 1 way. 

Hence number of numbers = 252. 

Decreasing order : Any selection of 5 digits can be made in 
9

5C  ways (not including 0 in any 

selection) and arranged in 1 way. 

Hence number of numbers = 126. 

Number of all possible numbers = 378. 

Q.25 (A) 

Two alike & three alike can be chosen in 9 8  or 72 ways (not selecting 0) and arranged in 
5!

3!2!
 

or 10 ways. 

Number of such numbers = 720. 

If two ‘0’s and three other identical digits are chosen (in 9 ways) then after placing one nonzero 

digit at the left most place rest of the digits can be arranged in 
4!

2!2!
 or 6 ways. 

Number of such numbers = 54. 

If three ‘0’s and two other identical digits are chosen (in 9 ways) then after placing one nonzero 

digit at the left most place rest of the digits can be arranged in 
4!

3!
 or 4 ways. 

Number of such numbers = 36. 

Number of all possible numbers = 810. 

Q.26 (A) 

Sum of all the digits of S is 45 which is divisible by 3 hence every number made up of all 10 

digits will be divisible by 3. 

None of the numbers is prime. 

 



 

Passage – 3 

Q.27 (C) 

Number of ways to de-arrange 5 objects = 
1 1 1 1

5!
2! 3! 4! 5!

 
    

 
 i.e. 44. 

Q.28 (B) 

Number of all integers less than or equal to 100 = 100. 

Number of integers divisible by 2 = 50 

Number of integers divisible by 3 = 33 

Number of integers divisible by 5 = 20 

Number of integers divisible by 2 & 3 = 16 

Number of integers divisible by 2 & 5 = 10 

Number of integers divisible by 3 & 5 = 6 

Number of integers divisible by all of 2, 3 & 5 = 3. 

Number of integers not divisible by any of 2, 3 or 5  

= 100 – (50 + 33 + 20) + (16 + 10 + 6) – 3 i.e. 26. 

Q.29 (A) 

Required number of solutions will be coefficient of x30 in  
4

2 91 x x ... x    . 

i.e. coefficient of x30in    
4 4101 x 1 x


  . 

Now general term of    
4 4101 x 1 x


   will be  

p 4 q 3 10p q

p 31 C C x  . 

coefficient of x30 = 4 33 4 23 4 13 4 3

0 3 1 3 2 3 3 3C C C C C C C C    or 84. 

Passage – 4 

Q.30 (A) 

1000

500

1000!
C

500! 500!



. Let [x] denote greatest integer less than or equal to x. 

Exponent of 7 in 1000! = 
1000 1000 1000

or 164
7 49 243

     
      

     
. 

Exponent of 7 in 500! = 
500 500 500

or 82
7 49 243

     
      

     
. 

Hence exponent of 7 in 
1000!

500! 500!
 = 0. 



 

Q.31 (C) 

Exponent of 5 in 50! = 
50 50

or 12
5 25

   
   

   
. 

Hence number of zeros at the end of 50! = 12. 

Q.32 (D) 

200

100

200!
C

100! 100!



. Let [x] denote greatest integer less than or equal to x. 

Exponent of 59 in 200! = 
200

or 4
49

 
 
 

. 

Exponent of 59 in 100! = 
100

or 2
49

 
 
 

. 

Hence exponent of 59 in 
200

100C  = 0. 

Exponent of 53 in 200! = 
200

or 3
53

 
 
 

. 

Exponent of 53 in 100! = 
100

or 1
53

 
 
 

. 

Hence exponent of 53 in 
200

100C  = 1. 

Exponent of 59 in 200! = 
200

or 3
59

 
 
 

. 

Exponent of 59 in 100! = 
100

or 1
59

 
 
 

. 

Hence exponent of 59 in 
200

100C  = 1. 

Thus 59 divides 
200

100C . None of the numbers given options is largest divisor of 
200

100C . 

ASSERTION REASONING 

Q.33 (A) 

    n

r

n n 1 n 2 ... n r 1
C

r!

   
 . 

As 
n

rC  is an integer hence     n n 1 n 2 ... n r 1     is divisible by r!. 

Q.34 (A) 

40 60 40 60 40 60

r 0 r 1 1 0 rC C C C ... C C    = coefficient of xr in the expansion of (1 + x)40(1 + x)60. 



i.e. coefficient of xr in (1 + x)100. 

i.e. 100

rC . 

Now n

rC  is maximum for r = n/2 if n is even, hence r = 50. 

Q.35 (D) 

Statement – 2 is a standard result. 

By the result given in statement – 2, number of solutions of  1 2 3 20x x x ... x 100     is 

100 20 1 119

20 1 19C or C 

  hence statement – 1 is false. 

Q.36 (A) 

Statement – 2 is a standard result (Using 
n n n 1

r r 1 r 1C C C

   ). 

For statement – 1  

 

   

n n 1 n 2 m

m m m m

n n 1 n

r r 1 r 1

n 1 n n n 1 n 1 n 2 m 1 m

m 1 m 1 m 1 m 1 m 1 m 1 m 1 m 1

n 1 n n 1 n 2 m 1

m 1 m 1 m 1 m 1 m 1

n 2

m 1

S C 2 C 3 C ... n m 1 C

Using C C C

S C C 2 C 2 C 3 C 3 C ... n m 1 C n m 1 C

S C C C C ... C

S C .

 



 

    

       

   

    





      

 

             

      

 

 

Q.37 (D) 

Consider the following arrangement. 

1  2  3  4  5  6  

 7    8      9 

Here f(1) = 7, f(2) = f(3) = 8 & f(4) = f(5) = f(6) = 9 

Clearly any such arrangement can be made by putting 1,2,3,4,5,6 at a gap each in on 

column(domain) and choosing 3 gaps to put 7, 8, 9 in second column(codomain) such that each 

element of codomain will be the value of function for all elements of domain on left till the 

previous element of codomain 

1  2  3  4  5  6  

            

Also 9 must be put in last cell only as f(6) has to be the greatest. 

Hence we have to chose 2 out of 5 gaps to put 7 & 8. 

Total number of functions 5

2C i.e. 10.  

Statement 1 is false. 

Statement 2 is clearly correct. 

 



MATRIX MATCH TYPE 

Q.38                A Q , B S , C S , D P     

(A) Let the children be denoted as 1 2 3 4 5 6C ,C ,C ,C ,C ,C in increasing order of heights, where 

C1 is the shortest child.  

If C6 is placed at first place, only arrangements possible is descending. Similarly for C6 standing 

at last place only ascending order is possible. This can be done in 2 ways. 

If C6 is placed at second place, first place can be filled in 5 ways & rest in only descending order. 

Similarly for C6 standing at second last place, last place can be filled in 5 ways & rest only in 

descending order. This can be done in 2 5  ways. 

If C6 is placed at second place, first & second place can be filled by any two children in 1 way & 

rest in only descending order. Similarly for C6 standing at third from last place, last two places 

can be filled by any two of the remaining five in 1 ways & rest only in descending order. This 

can be done in 5

22 C  ways. 

Hence all possible arrangements are 32. 

(B) The children must be arranged such that 1 2 3C ,C ,C  are put in one order only(not to be 

arranged with each other. 

Hence all possible arrangements are 
6!

120
3!
  

(C) Let every child get 1 marble. Now remaining 4 marbles must be distributed such that 

nobody gets more that 3 marbles. Number of ways in which all 4 marbles can be given to one 

child in 6 ways and in general 4 marbles can be given to 6 boys in 4 6 1

6 1C i.e. 126 


 ways. 

Hence required number of ways = 126 – 6 or 120. 

(D) C6 must be put in first row of one column. Chose two more in 
5

2C  ways to put in the 

column in which C6 is in 1 way. The other three can be put in the other column in just 1 way. 

Hence all possible arrangements are 20. 

Q.39                A R , B R , C Q , D P     

(A) Number of subsets of set  4 5 6 7 8 9 10x , x , x , x , x , x , x  = 27 or 128. 

(B) Number of subsets of  1 2 3 10x , x , x ,..., x  which necessarily contain  1 2 3x , x , x will also 

be same as that in (A) as after including  1 2 3x , x , x  rest of the elements have to be chosen from 

 4 5 6 7 8 9 10x , x , x , x , x , x , x  in 27 or 128 ways. 



(C) Total number of subsets = 210. 

Number of subsets not containing any of  1 2 3x , x , x  = 27. 

Number of subsets containing at least one of  1 2 3x , x , x  = 210 – 27 or 896. 

(D) Number of subset containing exactly one of  1 2 3x , x , x  = 3 7

1C 2 . 

Number of subsets not containing any of  1 2 3x , x , x  = 27. 

Number of subsets containing at the most one of  1 2 3x , x , x  = 3 7 7

1C 2 2 or 512  . 

Q.40                A P , B S , C Q , D Q     

(A)  

ENDEA N O E L 

Total ways to permute = 5!. 

(B)  

E        E 

To fill remaining 7 places N-2, DAOEL-1 each. 

Number of permutations = 
7!

2!
 or 21 5! . 

(C) 

Arrange DLNN in first 4 places in 
4!

2!
 ways and EEEAO in last 5 places in 

5!

3!
 ways. 

Number of permutations = 
4! 5!

or 2 5!
2! 3!





. 

(D) 

AEEEO must be put in 1st, 3rd, 5th, 7th& 9th place only. Number of ways to do so 
5!

3!
. 

Now DNNL are to be put in rest of the places in 
4!

2!
. 

Number of permutations = 
4! 5!

or 2 5!
2! 3!





. 

 

 



PERMUTATIONS & COMBINATIONS 

Exercise 2(C) 

Q.1 [8] 

The 2 specific persons can be allotted a seat in 2 2 2   ways (2 ways to chose side, 2 to chose 

adjacent seats & 2 to arrange them). 

Now remaining 4 seats can be allotted in 5

4P  ways. 

Number of possible seating arrangements = 5

42 2 2 P i.e. 8 5!    . 

Q.2 [8] 

Number of ways in which ‘r’ people can be selected out of  'n'  people sitting in a row,  if no two 

of them are consecutive = 
n r 1

rC 
. 

Hence n 2

n 2P C . 

Now   n 1 n 2

3 3C C 15 n 2 n 3 45 or n 8        . 

Q.3 [52] 

Possible digits can be{ 3,3,2}, {3,2,2} or {2,3,x} where x can be any of {0,1,4,5,6,7,8,9}. 

In first two cases number of numbers will be 3 each. 

In third case if 0 is not taken, then number of numbers will be 7 3! . 

If 0 is taken as one digit then number of numbers will be 2 2 . 

Total number of numbers = 6 + 42 + 4 = 52. 

Q.4 [35] 

 +  +  +  +  +  +  

Put the 6 ‘+’ signs at a gap each. Any 4 gaps out of these 7 gaps can be selected in 
7

4C  ways to 

put the 4 ‘–’ signs. 

Hence number of arrangements = 
7

4C  or 35. 

Q.5 [8] 

For the first letter we have 3 choices A, B & C and for rest of the places 2 choices each. 

Hence an n – lettered word can be formed in 
n 13 2   ways. 

Now 
n 13 2   = 384 gives n = 8. 

 



Q.6 [10] 

 

In adjoining Venn diagram 

x + y + z = 9 

Number of teachers who own none of three = 

50 – (21 – x – y) – (14 – x – z) – (13 – y – z) – x – y – z – 1. 

= 50 – (49 – x – y – z) = 10. 

 

 

Q.7 [12] 

To move ahead from A – 3 choices. 

To move ahead of B/C/D – 2 choices. 

To move ahead from next point – 2 choices. 

Hence total number of ways 3 2 2   or 12 ways. 

Q.8 [21] 

One Green ball (GRRRRR) – 6 ways 

Two Green balls (GGRRRR) – 5 ways 

Three Green balls (GGGRRR) – 4 ways 

Four Green balls (GGGGRR) – 3 ways 

Five Green balls (GGGGGR) – 2 ways 

Six Green balls (GGGGGG) – 1 way. 

All possible ways to fix 6 boxes = 1 + 2 + 3 + …+ 6 = 21. 

Q.9 [82] 

Exponent of 13 in 1000! = 
2

1000 1000
76 5 or 81

13 13

   
     

   
. 

Hence if 
n

1000!

13
 is not an integer, then n must be at least 82. 

Q.10 [36] 

Rectangles of size 1 2  = 8, 

Rectangles of size 1 3  = 7, 

Rectangles of size 1 4  = 6, 

 

Rectangles of size 1 9  = 1. 

Total number of non – congruent rectangles = 1 + 2 + 3 + … + 8 = 36. 



Q.11 [23] 

7056 = 
4 2 22 3 7  , hence 7056  has (4 + 1)(2 + 1)(2 + 1) or 45 divisors. 

Thus we can write 7056 as a product of two factors in 23 ways. 

Q.12 [10] 

Number of subsets containing 3 elements in which 3 is the least element = n 3

2C  

Number of subsets containing 3 elements in which 7 is the greatest element = 6

2C  

Number of subsets containing 3 elements in which 3 is the least element as well as 7 is the 

greatest element = 
3

2C  

Hence number of subsets containing 3 elements in which 3 is the least element or  is the greatest 

element = n 3

2C  + 
6

2C  – 3. 

Now 
   2
n 3 n 4

15 3 33 n 7n 30 0 or n 10
2

 
        . 

Q.13 [32] 

Longest possible chord will be the diameter through P, of length 26. 

Shortest possible chord will be perpendicular to diameter through P, of 

length 10 units.  

Possible lengths between 10 & 26 are 11, 12, 13, …, 25. 

There will be two chords of each of these lengths and one chord each of 

length 10 & 26.Total number of chords = 2 15 2   or 32. 

 

Q.14 [2] 

20C
0

2 0C
1
 + 20C

1

20C
2
 + ... + 20C

1 9

20C
20

 = coefficient of x19 in the expansion of    
20 20

1 x x 1  . 

= coefficient of x19 in  
40

1 x = 40 40

19 21C or C .As r 20 hence r 21.   

Q.15 [50] 

 

 

In adjoining Venn diagram 

(75 – x – y) + (45 – z – x) + (30 – y – z) + x + y + z + 5 = 100. 

Hence x + y + z + 5 = 50. 

 



 

Q.16 [50] 

Number of ways in which room A can be filled in n

n 25A C 25! ways  . 

49

n n 1 25A A C 25!    

 

 

 

 

 

n n 1 49

25 25 25C C C

n 1 !n! 49!

25! n 25 ! 25! n 26 ! 25!24!

n 1 ! 49!
or n 50

n 25 ! 25!

  


  

 


  



 

Q.17 [41] 

108900 = 223252112. 

Now number of divisors of 108900 = (1 + 2)4 or 81. 

Hence number of ways to write 108900 as a product of two factors = 41. 

Q.18 [56] 

Getting more than 25% marks means getting more than 3 marks out of maximum 12 marks. 

(i) All 6 questions correct(12 marks) – 1 way (5 correct means all 6 correct). 

(iii) 4 correct 2 wrong(6 marks) – 
6

4C  ways. 

(iv) 3 correct 3 wrong(3 marks) – 
6

3C 2  ways(3 wrong answers can be marked in 2 ways). 

Total number of ways = 1  + 15 + 40 or 56. 

Q.19 [9] 

To form a ‘k’ letter palindrome we need to chose only 1st, 2nd& 3rd letter each in k ways. 

4th& 5th digits must be same as 1st, 2nd digits. 

Hence number of ways to form a palindrome = k3. 

k3 = 729  k = 9. 

Q.20 [15] 

Let there be n players. 

2 players who withdraw after 3 games will play 6 matches. 

Remaining (n – 2) players will play n 2

2C  matches. 

Hence 
n 2

2C 6 84   or 
2n 5n 150 0   . 

Therefore n = 15. 
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Only One Option Correct  

1. (C) 

 

2. (C) 

 

3. (B) 

 

4. (A) 

  

  
 

5. (B) 

 

6. (C) 

 

7. (C) 

  
 

8. (C)  

   
 

9. (C) 
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10. (A)  

  
 

Integer Value Answer / Non-Negative Integer 

11. (7) 
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12. (5) 

  
 

13. (5)  

  
 

14. (625) 
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15. (30)  
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16. (1080) 

  
 

17. (495.00) 
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18. (569) 

  

  
 

Match the Following 
 

19. (A) - P; (B) - S; (C) - Q; (D) - Q     

 

20. (C) 
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