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COMBINATORICS AND MATHEMATICAL INDUCTION

Worked Example

1. A question paper has two parts A and B. Part A has 4 questions and B

has 3 questions. One question from either part has to be selected. In how

many di�erent ways can this selection be made?

Watch Video Solution

2. If there are 3 routes from city A to city B and if there are 4 routes from

city B to city C. A man wants to travel from A to B and then to C what are

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_1kuMuCvmkdxk
https://dl.doubtnut.com/l/_fXLcmHRKzsfC


the total number of ways of travelling from A to C.

Watch Video Solution

3. A hall has 9 doors. A person can enter the hall through any one of the 9

doors and come out through a di�erent doors?

Watch Video Solution

4. In a shop. I found 80 shirts and 70 pants. I can choose only one item. In

how many ways can I choose either a shirt or a pant?

Watch Video Solution

5. Mr. Vivek wants to buy a �at in an apartment which consists of 4 blocks,

each block consists of 4 �oors. In each �oor there are 6 �ats. In how many

ways Vivek can make his choice of the �at.

Watch Video Solution

https://dl.doubtnut.com/l/_fXLcmHRKzsfC
https://dl.doubtnut.com/l/_N4IrG7lSfhhC
https://dl.doubtnut.com/l/_xFA6Jz714zO7
https://dl.doubtnut.com/l/_3z1EMCoxuJkR


6. Given four �ags of di�erent colours, how many di�erent signals can be

generated if each signal requires to use of 3 �ags. One below the other ?

Watch Video Solution

7. In a class there are 25 boys and 10 girls. The teacher wants to select 1

boy and 1 girl to represent the class in a competition. In how many ways

can the teacher make the selection?

Watch Video Solution

8. Architha wants to buy one silk saree, one cotton saree and one nylon

saree from a textile shop which has 7 di�erent silk saree, 6 di�erent

cotton sarccs and 5 di�erent nylon sarees. In how many ways can she

select the sarees?

Watch Video Solution

https://dl.doubtnut.com/l/_3z1EMCoxuJkR
https://dl.doubtnut.com/l/_Lq4jk9nTfqi6
https://dl.doubtnut.com/l/_T1rHeGxZynj1
https://dl.doubtnut.com/l/_eVNl78ZbIsmI


9. Find the total number of outcomes where 6 coins are tossed once.

Watch Video Solution

10. 10 students compete in a race. In how many ways �rst two prizes be

given?

Watch Video Solution

11. How many strings of length 5 can be formed out of the letters of the

word VIJAY taking all the letters at a time without repetition?

Watch Video Solution

12. How many strings of length 6 can be formed using the letter of the

word FRIEND if (i) either starts with F or ends with D (ii) neither starts

with F nor ends with D.

https://dl.doubtnut.com/l/_btuB7khjvWGI
https://dl.doubtnut.com/l/_BFdRQsjmA7K6
https://dl.doubtnut.com/l/_eKdtIgBHAn7M
https://dl.doubtnut.com/l/_Xfj3o0pgOPFt


View Text Solution

13. How many di�erent numbers of six digits can be formed from the

digits 0,4, 5,7, 8, 9 with , repetition of digits is not allowed.

Watch Video Solution

14. In how many Ways 6 di�erent balls can be distributed among 4 boxes.

Watch Video Solution

15. In how many - 4 di�erent balls can be distributed among 6 boxes.

Watch Video Solution

16. How many odd numbers less than 1000 can be formed by using the

digits 0, 3, 5, 7 when repetition of digits are not allowed.

W h Vid S l i

https://dl.doubtnut.com/l/_Xfj3o0pgOPFt
https://dl.doubtnut.com/l/_JtgBVOvq1BVM
https://dl.doubtnut.com/l/_uHXUDC7vaYbt
https://dl.doubtnut.com/l/_V1WDDOuCP058
https://dl.doubtnut.com/l/_1R3SML0oKWm5


Watch Video Solution

17. Find the value of

Q =

Watch Video Solution

⌊6

⌊3

18. Find the value of

Q 

Watch Video Solution

4! × 2!

19. Find the value of

Q (8!)' x(3!) '/ (9!)`

Watch Video Solution

https://dl.doubtnut.com/l/_1R3SML0oKWm5
https://dl.doubtnut.com/l/_HpVJUZfeT7qv
https://dl.doubtnut.com/l/_xn4Cyxqlf8KV
https://dl.doubtnut.com/l/_zEW2gmWKX1F7


20. Find the value of

Q 6!-4!

Watch Video Solution

21. Evaluate 

Watch Video Solution

−
⌊5

⌊3

⌊5

⌊2 × ⌊3

22. Evaluate  given that n=8, r=5.

Watch Video Solution

⌊n

⌊r⌊(n − r)

23. If =3024, �nd r.

Watch Video Solution

⌊9

⌊(9 − r)

https://dl.doubtnut.com/l/_8LSWJ0xOqXrC
https://dl.doubtnut.com/l/_670Tjn4WWGI9
https://dl.doubtnut.com/l/_LC6RsTeBgIDS
https://dl.doubtnut.com/l/_6P5p3SBYdbgb
https://dl.doubtnut.com/l/_XOa9KMz2USes


24. If =360, �nd n.

Watch Video Solution

⌊n

⌊(n − r)

25. What is the unit digit of the sum  ?

Watch Video Solution

⌊3 + ⌊4 + …. + ⌊25

26. If  Find n.

Watch Video Solution

= 42
⌊7

⌊n

27. If  �nd n.

Watch Video Solution

+ =
1

⌊6

1

⌊7

64

⌊n

28. If (n + 2)! = 56 n! Find n.

https://dl.doubtnut.com/l/_XOa9KMz2USes
https://dl.doubtnut.com/l/_Jj2kOpUSMgvv
https://dl.doubtnut.com/l/_0dvVM2AKzweG
https://dl.doubtnut.com/l/_htpdabcOclXv
https://dl.doubtnut.com/l/_m1zAcTBLZT24


Watch Video Solution

29. Evaluate

Q 

Watch Video Solution

5P3

30. Evaluate

Q 

Watch Video Solution

6P5

31. Evaluate

Q 

Watch Video Solution

4P1

https://dl.doubtnut.com/l/_m1zAcTBLZT24
https://dl.doubtnut.com/l/_viACg6pFSF78
https://dl.doubtnut.com/l/_FHlIx4n9i8BB
https://dl.doubtnut.com/l/_L9Ct71GtrIwg


32. Evaluate

Q 

Watch Video Solution

3P3

33. If  �nd n.

Watch Video Solution

(n + 3)P5 = 56n + 1P3

34. Show that 

Watch Video Solution

7P5 + 5(7)P4 = 8P5

35. How many ‘letter strings’ can be formed using the letters of the word

HIGHER such that

Q the strings ends with H.

Watch Video Solution

https://dl.doubtnut.com/l/_tp7igm9I7EPm
https://dl.doubtnut.com/l/_nveHCYv2pMGN
https://dl.doubtnut.com/l/_I04jG74SNFZz
https://dl.doubtnut.com/l/_DxgJ2tPDcVZI


36. How many ‘letter strings’ can be formed using the letters of the word

HIGHER such that

Q the strings ends with H.

Watch Video Solution

37. How many ‘letter strings’ can be formed using the letters of the word

HIGHER such that

Q the strings starts with G and ends with E.

Watch Video Solution

38. If  �nd n.

Watch Video Solution

n − 1P3 : nP4 = 1: 9

https://dl.doubtnut.com/l/_DxgJ2tPDcVZI
https://dl.doubtnut.com/l/_HCiGB6TWFECB
https://dl.doubtnut.com/l/_qM3MbBaNI5FY
https://dl.doubtnut.com/l/_XQ6iYXHmMKnR


39. How many numbers are there between 500 and 1000 which have

exactly one of their digits as 8.

Watch Video Solution

40. Four digit numbers are formed from the digits = [4 = 1, 2, 4, 5, 7, 8

(without repetition of digits).

Q How many numbers can be formed.

Watch Video Solution

41. Four digit numbers are formed from the digits = [4 = 24 2, 5,6, 7, 8

(without repetition of digits).

Q How many of there are odd.

View Text Solution

https://dl.doubtnut.com/l/_lPmPoLjlLRAQ
https://dl.doubtnut.com/l/_qrQb99rBNEnX
https://dl.doubtnut.com/l/_83Ms2tIhhfck


42. Four digit numbers are formed from the digits = [4 = 24 2, 5,6, 7, 8

(without repetition of digits).

Q How many of there are exactly divisible by 7.

View Text Solution

43. A family of 4 brothers and 3 sisters is to be arranged in a row for a

photograph, in how many ways can they be seated if

Q all the sisters sit together.

Watch Video Solution

44. A family of 4 brothers and 3 sisters is to be arranged in a row for a

photograph. In how many ways can they be seated if

Q all the sisters are not together.

Watch Video Solution

https://dl.doubtnut.com/l/_kMNRBhiyGbxW
https://dl.doubtnut.com/l/_e9N8MVmFNuk9
https://dl.doubtnut.com/l/_TRNIZ0ew3tDh
https://dl.doubtnut.com/l/_gWydUsEikdqT


45. A family of 4 brothers and 3 sisters is to be arranged in a row for a

photograph. In how many ways can they be seated if

Q No two brothers are together.

Watch Video Solution

46. If the letters of the word THARUN are permuted in all possible ways

and the words thus formed are arranged in the dictionary (alphabetical)

order. Find the rank of the word THARUN.

Watch Video Solution

47. There are 5 books on Mathematics, 4 books on Physics and 3 books on

Chemistry. In how many ways can these books be arranged in a shelf if

books of same subject should.be together.

Watch Video Solution

https://dl.doubtnut.com/l/_gWydUsEikdqT
https://dl.doubtnut.com/l/_nrEU46L3eQhp
https://dl.doubtnut.com/l/_ZOihHswrGK4m


48. 7 girls wants to take a photograph by sitting in a row. One particular

girls wants only the centre seat. In how many ways they can be seated if

her request was considered.

Watch Video Solution

49. Find the number of ways of arranging the letters of the word ANAND.

Watch Video Solution

50. Find the number of ways of arranging the letters of the word

MATHEMATICS so that the relative position of vowels and consonants A

are not changed.

Watch Video Solution

https://dl.doubtnut.com/l/_l1meUuLXvAjW
https://dl.doubtnut.com/l/_93w7V6mKQbmb
https://dl.doubtnut.com/l/_66yAQqsp4tZH


51. How many numbers can be formed using the digits 2, 3,4, 5, 2,4, 5, 5

such that even digits occupy even places.

Watch Video Solution

52. If the di�erent permutations of all letters of the word BANANA are

listed as in a dictionary how many strings are there in this list before the

word starting with B .

Watch Video Solution

53. Find the sum of all 3 digit numbers that can be formed using the

digits 1,2, 3, 5, 6.

View Text Solution

https://dl.doubtnut.com/l/_oxzymWNItRey
https://dl.doubtnut.com/l/_meA3K0PIt7Bq
https://dl.doubtnut.com/l/_zfn1t7JlfVNt


54. If the letters of the word HEELLI are permuted in all possible ways and

arranged in dictionary order. Find the rank of this word.

Watch Video Solution

55. Evaluate the following:

Q 

Watch Video Solution

20C2

56. Evaluate the following:

Q 

Watch Video Solution

25C2

57. Evaluate the following:

Q 100C1

https://dl.doubtnut.com/l/_tGMsned5jCrO
https://dl.doubtnut.com/l/_jbrSXcHITClO
https://dl.doubtnut.com/l/_6PiPp75Arcoc
https://dl.doubtnut.com/l/_0ToL2lgiUwqC


Watch Video Solution

58. Evaluate the following:

Q 

Watch Video Solution

45C45

59. Verify the property  where n=6 and r=3.

Watch Video Solution

nCr = n − 1Cr− 1
n

r

60. If  and , �nd n and r.

Watch Video Solution

nPr = 7920 nCr = 330

61. If  �nd n.

Watch Video Solution

nC4 = 330

https://dl.doubtnut.com/l/_0ToL2lgiUwqC
https://dl.doubtnut.com/l/_CKFzVQyEUE1K
https://dl.doubtnut.com/l/_GNHyySeu61lL
https://dl.doubtnut.com/l/_mB62JQvICAPG
https://dl.doubtnut.com/l/_yFv8qTOgp6Hs


62. Prove that 

Watch Video Solution

25C2 +
4

∑
r= 0

29 − rC1 = 435

63. If  , �nd n.

Watch Video Solution

=
n + 2C7

n − 1P4

11

42

64. If  �nd .

Watch Video Solution

nC4 = nC6
12Cn

65. If , �nd r.

Watch Video Solution

15Cr : 15Cr− 1 = 3: 5

https://dl.doubtnut.com/l/_yFv8qTOgp6Hs
https://dl.doubtnut.com/l/_EldJcxXVfz9h
https://dl.doubtnut.com/l/_XpQ1wXoWM2zW
https://dl.doubtnut.com/l/_XISCmMvxgRSU
https://dl.doubtnut.com/l/_XYxptXqQ19My


66. The product of r consecutive positive integers is divisible by

Watch Video Solution

67. A student has to choose 3 subjects out of Maths, Physics, Chemistry,

Biology and Computer Science. Find the total possible number of ways of

choosing.

Watch Video Solution

68. A question papers has 12 questions consisting Part A having 8

questions and the rest in Part B. A student has to answer the questions

from each Part. In how many ways one can select the questions.

View Text Solution

https://dl.doubtnut.com/l/_SMqcmoNuPLpP
https://dl.doubtnut.com/l/_IUva9rOylBWk
https://dl.doubtnut.com/l/_NkPbRc9cvz99


69. In a class of 15 students �rst, second, third prizes are to be given for

academic performance and then 3 more arc to be selected to participate

in sports. In how many ways this can be done.

View Text Solution

70. In a shelf there are 12 books, 4 books are to be Selected for reading

with a condition

Q two particular books should always be selected.

Watch Video Solution

71. In a shelf there are 12 books, 4 books are to be Selected for reading

with a condition

Q two particular books should always be not selected.

Watch Video Solution

https://dl.doubtnut.com/l/_B3sypDhqaDfa
https://dl.doubtnut.com/l/_PdlAV2HM93Km
https://dl.doubtnut.com/l/_Lxg1t7boUXmQ
https://dl.doubtnut.com/l/_SooeRq7DE3BT


72. In a shelf there are 12 books, 4 books are to be Selected for reading

with a condition

Q without any restrictions

Watch Video Solution

73. How many triangles can be formed by joining the vertices of a

hexagon? How many diagonals are there for hexagon?

Watch Video Solution

74. In a class of 10 boys and 6 girls, a team of 8 has to be formed with

atleast 4 boys and atleast 4 girls with the condition that two girls are

always included in the team. In how many ways the selection can be

made?

Watch Video Solution

https://dl.doubtnut.com/l/_SooeRq7DE3BT
https://dl.doubtnut.com/l/_v5zxnLhUAzE6
https://dl.doubtnut.com/l/_YlYkBHf0SqhH


75. How many triangles can be obtained by joining 10 points �ve of which

are collinear.

Watch Video Solution

76. A candidate is required to answer 6 questions out of 10 questions

given in two parts having 5 questions each. He is not permitted to answer

more than 4 questions from either part. In how many ways can he choose

the questions.

Watch Video Solution

77. Out of 6 consonants and 4 vowels, how many strings of 3 consonants

and 2 vowels can be formed ?

Watch Video Solution

https://dl.doubtnut.com/l/_QkkYnspPmHRe
https://dl.doubtnut.com/l/_r33rmcMQPTw8
https://dl.doubtnut.com/l/_h0UoKeFZbTJR


78. From a basket which has 10 oranges, one is rotten. We choose 3

oranges simultaneously. Find the number of ways in which we select only

good oranges.

Watch Video Solution

79. Prove by mathematical induction  is even.

Watch Video Solution

n2 + n

80. By the principal of mathematic induction, prove that, for  

Watch Video Solution

n ≥ 1

1.2 + 2.3 + 3.4 + . . . + n. (n + 1) =
n(n + 1)(n + 2)

3

81. Prove that  is an odd number for all 

Watch Video Solution

4n2 − 1 n ∈ N

https://dl.doubtnut.com/l/_GUPBIJhTJGOV
https://dl.doubtnut.com/l/_yeyJLjHIcLPZ
https://dl.doubtnut.com/l/_OPlEz25mfKXQ
https://dl.doubtnut.com/l/_kiaP11g0HkuP


82. Prove by mathematical induction 4 + 8 + 12 +... 4n = 2n(n + 1).

Watch Video Solution

83. Prove by mathematical induction 5 + 8 + 11 + ...+ (3n-+2)= n(3n + 7).

Watch Video Solution

1

2

84. Show that  is divisible for all  by 24.

Watch Video Solution

52n − 1 n ∈ N

85. Prove by mathematical induction 2.5 + 3.6 + 4.7 + …(n+1)(n+4)=

Watch Video Solution

2n3 + 18n2 + 40n

6

https://dl.doubtnut.com/l/_kiaP11g0HkuP
https://dl.doubtnut.com/l/_cvCKavCj1c1t
https://dl.doubtnut.com/l/_8ziqEJoQViPp
https://dl.doubtnut.com/l/_9Mpsmgf52bIs
https://dl.doubtnut.com/l/_yXeyTqnRUFnO
https://dl.doubtnut.com/l/_OjC4kWKIIO4U


86. Show that n(n + 1) (n + 2) is divisible by 6 where n is a natural number.

Watch Video Solution

87. Prove by mathematical induction 

Watch Video Solution

+ + + … + = (1 − )
1

3

1

32

1

33

1

3n

1

2

1

3n

88. Prove that  is divisible by x - y for all positive integers n.

Watch Video Solution

xn − yn

89. Show that  is divisible by 11 for all .

Watch Video Solution

102n − 1 n ∈ N

https://dl.doubtnut.com/l/_OjC4kWKIIO4U
https://dl.doubtnut.com/l/_nhtyRI3i8Bmc
https://dl.doubtnut.com/l/_4xjiCbm6WrEq
https://dl.doubtnut.com/l/_cpAVXMljgZVy


Exercise 4 1

90. Prove by mathematical induction

Watch Video Solution

+ + . . . + =
1

1.2

1

2.3

1

(n)(n + 1)

n

(n + 1)

1. A person went to a restaurant for dinner. In the menu card, the person

saw 10 Indian and 7 Chinese food items. In how many ways the person can

select either an Indian or a Chinese food ?

Watch Video Solution

2. There are 3 types of toy car and 2 types of toy train are available in a

shop. Find the number of ways a baby can buy a toy car and a toy train ?

Watch Video Solution

https://dl.doubtnut.com/l/_k4xnwllAVMVm
https://dl.doubtnut.com/l/_EnwrUkuHZ652
https://dl.doubtnut.com/l/_g8XiglpzgzJY
https://dl.doubtnut.com/l/_HuKXi41mIWzI


3. How many two - digit numbers can be formed using 1,2,3,4,5 without

repetition of digits ?

Watch Video Solution

4. There persons enter into a conference hall in which there are 10 seats.

In how many ways they can take their seats ?

Watch Video Solution

5. In how many ways 5 persons can be seated in a row ?

Watch Video Solution

6. A mobile has a pass code of distinct digits. What is the maximum

number of attempts one makes to retrieve the pass code ?

Watch Video Solution

https://dl.doubtnut.com/l/_HuKXi41mIWzI
https://dl.doubtnut.com/l/_NtbEkEoAsksd
https://dl.doubtnut.com/l/_63zzOMyvLw10
https://dl.doubtnut.com/l/_b1bzGhOT9AMn


7. Given four �ags of di�erent colours, how many di�erent signals can be

generated if each signal requires to use of 3 �ags. One below the other ?

Watch Video Solution

8. Four children are running a race . 

(i) In how many ways can the �rst two places be �lled ? 

(ii) In how many di�erent ways could they �nish the race ?

Watch Video Solution

9. Four children are running a race . 

(i) In how many ways can the �rst two places be �lled ? 

(ii) In how many di�erent ways could they �nish the race ?

Watch Video Solution

https://dl.doubtnut.com/l/_TlUZjbLM2qSr
https://dl.doubtnut.com/l/_4kZnlhL3Ikor
https://dl.doubtnut.com/l/_AwlHaqoVZi30


10. Count the number of three - digit numbers which can be formed from

the digits 2,4,6,8, if 

(i) repetitions of digits is allowed ? 

(ii) repetitions of digits is not allowed ?

Watch Video Solution

11. Count the number of three - digit numbers which can be formed from

the digits 2,4,6,8, if 

(i) repetitions of digits is allowed ? 

(ii) repetitions of digits is not allowed ?

Watch Video Solution

12. How many three - digit numbers are there with 3 in the unit place ? 

( i) With repetition (ii) without repetition

Watch Video Solution

https://dl.doubtnut.com/l/_BqR5IkifACSD
https://dl.doubtnut.com/l/_amKIFjLPD3ap
https://dl.doubtnut.com/l/_Ty7B3q2frLIO


13. How many three - digit numbers are there with 3 in the unit place ? 

( i) With repetition (ii) without repetition

Watch Video Solution

14. How many numbers are three between 100 and 500 with the digits

0,1,2,3,4,5, ? If 

(i) repetition of digits allowed 

(ii) the repetition of digits is not allowed ?

Watch Video Solution

15. How many numbers are three between 100 and 500 with the digits

0,1,2,3,4,5, ? If 

(i) repetition of digits allowed 

(ii) the repetition of digits is not allowed ?

Watch Video Solution

https://dl.doubtnut.com/l/_xP0xiEpX1reo
https://dl.doubtnut.com/l/_d7IKKGTlUMZJ
https://dl.doubtnut.com/l/_WrwnZmIKYmVS


16. How many three-digit odd numbers can be formed by using the digits

0,1,2,3,4,5 ? If 

(i) the repetition of digits is not allowed 

(ii) the repetition of digits is allowed

Watch Video Solution

17. How many three-digit odd numbers can be formed by using the digits

0,1,2,3,4,5 ? If 

(i) the repetition of digits is not allowed 

(ii) the repetition of digits is allowed

Watch Video Solution

18. Count the numbers between 999 and 10,000 subject to the condition

that there are . 

(i) no restriction . 

https://dl.doubtnut.com/l/_G7wMRRl06cgp
https://dl.doubtnut.com/l/_Y0MfvSDh41rB
https://dl.doubtnut.com/l/_9TTK6uMddVhl


(ii) no digit is repeated . 

(iii) at least one of the digits is repeated .

Watch Video Solution

19. Count the numbers between 999 and 10,000 subject to the condition

that there are . 

(i) no restriction . 

(ii) no digit is repeated . 

(iii) at least one of the digits is repeated .

Watch Video Solution

20. Count the numbers between 999 and 10,000 subject to the condition

that there are . 

(i) no restriction . 

(ii) no digit is repeated . 

(iii) at least one of the digits is repeated .

W t h Vid S l ti

https://dl.doubtnut.com/l/_9TTK6uMddVhl
https://dl.doubtnut.com/l/_mhiIrHtB1hWv
https://dl.doubtnut.com/l/_DOH4nDkD9NaI


Watch Video Solution

21. How many three- digit numbers, which are divisible by 5, can be

formed using the digits 0,1,2,3,4, 5 if 

(i) repetition of digits are not allowed ? 

(ii) repetition of digits are allowed ?

Watch Video Solution

22. How many three- digit numbers, which are divisible by 5, can be

formed using the digits 0,1,2,3,4, 5 if 

(i) repetition of digits are not allowed ? 

(ii) repetition of digits are allowed ?

Watch Video Solution

23. To travel from a place A to place B, there are two di�erent bus routes

 , two di�erent train routes  and one air route  . FromB1, B2 T1, T2 A1

https://dl.doubtnut.com/l/_DOH4nDkD9NaI
https://dl.doubtnut.com/l/_EmasPWHS1RHd
https://dl.doubtnut.com/l/_txsKYPx0rfBV
https://dl.doubtnut.com/l/_djSJSqtHUtsF


place B to place C there is one bus route say  two di�erent train routes

say  and one air route  . Find the number of routes of

commuting from place A to place C via place B without using similar

mode of transportation.

Watch Video Solution

B1

T1, T2 A1

24. How many numbers are there between 1 and 1000 (both inclusive )

which are divisible neither by 2 nor by 5 ?

Watch Video Solution

25. How many strings can be formed using the letters of the word LOTUS

if the word . 

(i) either starts with L or ends with S. 

(ii) neither starts with L nor ends with S ?

Watch Video Solution

https://dl.doubtnut.com/l/_djSJSqtHUtsF
https://dl.doubtnut.com/l/_CxrmiP58A848
https://dl.doubtnut.com/l/_WT1ICMb1xb2o
https://dl.doubtnut.com/l/_tQDphDF87fha


26. How many strings can be formed using the letters of the word LOTUS

if the word . 

(i) either starts with L or ends with S. 

(ii) neither starts with L nor ends with S ?

Watch Video Solution

27. (i) Count the total number of ways of answering 6 objective type

questions , each question having 4 choices. 

(ii) In how many ways 10 pigeons can be placed in 3 di�erent pigeon holes

? 

(iii) Find the number of ways of distributing 12 distance prizes to 10

students ?

Watch Video Solution

28. (i) Count the total number of ways of answering 6 objective type

questions , each question having 4 choices. 

https://dl.doubtnut.com/l/_tQDphDF87fha
https://dl.doubtnut.com/l/_01ywSt6IaFoh
https://dl.doubtnut.com/l/_JU3IRWWLQuy2


(ii) In how many ways 10 pigeons can be placed in 3 di�erent pigeon holes

? 

(iii) Find the number of ways of distributing 12 distance prizes to 10

students ?

Watch Video Solution

29. (i) Count the total number of ways of answering 6 objective type

questions , each question having 4 choices. 

(ii) In how many ways 10 pigeons can be placed in 3 di�erent pigeon holes

? 

(iii) Find the number of ways of distributing 12 distance prizes to 10

students ?

Watch Video Solution

30. Find the value of

Q 6!

W t h Vid S l ti

https://dl.doubtnut.com/l/_JU3IRWWLQuy2
https://dl.doubtnut.com/l/_GJVlNXwaM6M9
https://dl.doubtnut.com/l/_NZkjflJkdRhf


Watch Video Solution

31. Find the value of 

6! 

(ii) 4 ! + 5 ! 

(iii) 3! - 2! 

(iv) 3!  4!  

(v)  (vi) 

Watch Video Solution

×

12!

9! × 3!

(n + 3) !

(n + 1) !

32. Find the value of

Q 3!-2!

Watch Video Solution

33. Find the value of

Q 3! × 4!

https://dl.doubtnut.com/l/_NZkjflJkdRhf
https://dl.doubtnut.com/l/_W68Tgqn3H0Am
https://dl.doubtnut.com/l/_QyREhpvwv37w
https://dl.doubtnut.com/l/_Kzl0lwD14bpB


Watch Video Solution

34. Find the value of

Q 

Watch Video Solution

12!

9! × 3!

35. Find the value of

Q 

Watch Video Solution

(n + 3) !

(n + 1) !

36. Evaluate  when  

(i) n = 6, r= 2 

(ii) n = 10 , r = 3 

(iii) for any n with r = 2

Watch Video Solution

n !

r !(n − r) !

https://dl.doubtnut.com/l/_Kzl0lwD14bpB
https://dl.doubtnut.com/l/_yZyypuCU5vNw
https://dl.doubtnut.com/l/_Mtde8MnGLIVX
https://dl.doubtnut.com/l/_1DnGdaf4vnQE


37. Evaluate  when  

(i) n = 6, r= 2 

(ii) n = 10 , r = 3 

(iii) for any n with r = 2

Watch Video Solution

n !

r !(n − r) !

38. Evaluate  when  

(i) n = 6, r= 2 

(ii) n = 10 , r = 3 

(iii) for any n with r = 2

Watch Video Solution

n !

r !(n − r) !

39. Find the value of n if 

(i)   

( ii) 

(n + 1) ! = 20(n − 1) !

+ =
1

8!

1

9!

n

10!

https://dl.doubtnut.com/l/_1DnGdaf4vnQE
https://dl.doubtnut.com/l/_AZMj2UaI7y1w
https://dl.doubtnut.com/l/_qAyuHo5HnDD8
https://dl.doubtnut.com/l/_pasmuLkFD8mX


Exercise 4 2

Watch Video Solution

40. Find the value of n if 

(i)   

( ii) 

Watch Video Solution

(n + 1) ! = 20(n − 1) !

+ =
1

8!

1

9!

n

10!

1. If  �nd n.

Watch Video Solution

.n − 1 P3 : P4 = 1, 10

2. IF  �nd r

Watch Video Solution

.10 Pr− 1 = 2 × 6Pr2

https://dl.doubtnut.com/l/_pasmuLkFD8mX
https://dl.doubtnut.com/l/_Z44ca32lX6OP
https://dl.doubtnut.com/l/_giQI4HCpUFqp
https://dl.doubtnut.com/l/_YIQGZFhJ0oqZ
https://dl.doubtnut.com/l/_x1xJozaPJAMj


3. Suppose 8 people enter an event in a swimming meet. In how many

ways could the gold, silver and bronze prizes be awarded?

Watch Video Solution

4. Three men have 4 coats, 5 waist coats and 6 caps. In how many ways

can they wear them?

Watch Video Solution

5. Determine the number of permutations of the letters of the word

SIMPLE if all are taken at a time ?

Watch Video Solution

6. A test consists of 10 multiple choice questions . In how many ways can

the test be answered if 

(i) Each question has four choices ? 

https://dl.doubtnut.com/l/_x1xJozaPJAMj
https://dl.doubtnut.com/l/_X6lgWjsuZVMn
https://dl.doubtnut.com/l/_5nwsdZLUUReO
https://dl.doubtnut.com/l/_PwPMK8D2yDni


(ii) The �rst four questions have three choices and the remaining have

�ve choices ? 

(iii) Question number n has n + 1 choices ?

Watch Video Solution

7. A test consists of 10 multiple choice questions . In how many ways can

the test be answered if 

(i) Each question has four choices ? 

(ii) The �rst four questions have three choices and the remaining have

�ve choices ? 

(iii) Question number n has n + 1 choices ?

Watch Video Solution

8. A test consists of 10 multiple choice questions . In how many ways can

the test be answered if 

(i) Each question has four choices ? 

(ii) The �rst four questions have three choices and the remaining have

https://dl.doubtnut.com/l/_PwPMK8D2yDni
https://dl.doubtnut.com/l/_G0sapJf5My1q
https://dl.doubtnut.com/l/_ZiGBN73Flf0v


�ve choices ? 

(iii) Question number n has n + 1 choices ?

Watch Video Solution

9. A student appears in an objective test which contain 5 multiple choice

questions. Each question has 4 choices out of which one correct answer. 

(i) What is the maximum number of di�erent answers can the students

give ? 

(ii) How will the answer change if each question may have more than one

correct answers ?

Watch Video Solution

10. A student appears in an objective test which contain 5 multiple choice

questions. Each question has 4 choices out of which one correct answer. 

(i) What is the maximum number of di�erent answers can the students

give ? 

https://dl.doubtnut.com/l/_ZiGBN73Flf0v
https://dl.doubtnut.com/l/_aBZAxpmABydG
https://dl.doubtnut.com/l/_XATDkXDwQnw6


(ii) How will the answer change if each question may have more than one

correct answers ?

Watch Video Solution

11. How many strings can be formed from the letters of the word ARTICLE,

so that vowels occupy the even places ?

Watch Video Solution

12. 8 woman and 6 man are standing in a line. 

(i) How many arrangements are possible if any individual can stand in any

position ? 

(ii) In how may arrangements will be 6 men be standing next to one

another ? 

(iii) In how many arrangements will no two men be standing next to one

another ?

Watch Video Solution

https://dl.doubtnut.com/l/_XATDkXDwQnw6
https://dl.doubtnut.com/l/_OMFjk9asZIo5
https://dl.doubtnut.com/l/_WzoE09QPiKcv


13. 8 woman and 6 man are standing in a line. 

(i) How many arrangements are possible if any individual can stand in any

position ? 

(ii) In how may arrangements will be 6 men be standing next to one

another ? 

(iii) In how many arrangements will no two men be standing next to one

another ?

Watch Video Solution

14. 8 woman and 6 man are standing in a line. 

(i) How many arrangements are possible if any individual can stand in any

position ? 

(ii) In how may arrangements will be 6 men be standing next to one

another ? 

(iii) In how many arrangements will no two men be standing next to one

another ?

W t h Vid S l ti

https://dl.doubtnut.com/l/_WzoE09QPiKcv
https://dl.doubtnut.com/l/_GAR2WFB9UWOK
https://dl.doubtnut.com/l/_hEVFyE9qeKAw


Watch Video Solution

15. Find the distinct permutations of the letters or the word MISSISSIPPI ?

Watch Video Solution

16. How many ways can the product  be expressed without

exponents ?

Watch Video Solution

a2b3c4

17. In how many ways 4 mathematics books , 3 physics books, 2 chemistry

books and 1 biology book can be arranged on a shelf so that all books of

the same subjects are together ?

Watch Video Solution

https://dl.doubtnut.com/l/_hEVFyE9qeKAw
https://dl.doubtnut.com/l/_ZT9KBGLtJgdi
https://dl.doubtnut.com/l/_xogTdLAdQ66J
https://dl.doubtnut.com/l/_eY12Ex9lEE2Q


18. In how many ways can the letters of the word SUCCESS be arranged so

that all S's are together ?

Watch Video Solution

19. A coin is tossed 8 times. 

(i) How many di�erent sequences of heads and tails are possible ? 

(ii) How many di�erent sequences containing six heads and two tails are

possible ?

Watch Video Solution

20. A coin is tossed 8 times. 

(i) How many di�erent sequences of heads and tails are possible ? 

(ii) How many di�erent sequences containing six heads and two tails are

possible ?

Watch Video Solution

https://dl.doubtnut.com/l/_QpfbJW94KeFu
https://dl.doubtnut.com/l/_ZrgadxGpFwq4
https://dl.doubtnut.com/l/_Qz5VAbPs7irJ


21. How many strings are there using the letters of the word

INTERMEDIATE, if

Q The vowels and consonants are alternative.

Watch Video Solution

22. How many strings are there using the letters of the word

INTERMEDIATE, if

Q All the vowels are together.

Watch Video Solution

23. How many strings are there using the letters of the word

INTERMEDIATE, if

Q Vowels are never together.

Watch Video Solution

https://dl.doubtnut.com/l/_gJFP6VExaPAY
https://dl.doubtnut.com/l/_MppBInjiRFXH
https://dl.doubtnut.com/l/_vPlTdV8bBzHK
https://dl.doubtnut.com/l/_yLr5n6mnFQ7b


24. How many strings are there using the letters of the word

INTERMEDIATE, if

Q No two vowels are together.

View Text Solution

25. Each of the digits 1, 1, 2, 3, 3 and 4 is written to consonants. on a

separate card. The six cards are then laid out in a row to form a 6-digit

number.

Q How many distinct 6-digit numbers are there?

Watch Video Solution

26. Each of the digits 1, 1, 2, 3, 3 and 4 is written to consonants. on a

separate card. The six cards are then laid out in a row to form a 6-digit

number.

Q How many of these 6-digit numbers are even?

Watch Video Solution

https://dl.doubtnut.com/l/_yLr5n6mnFQ7b
https://dl.doubtnut.com/l/_1uD0PSzOXTmt
https://dl.doubtnut.com/l/_0nLfWlahhXNc


27. Each of the digits 1, 1, 2, 3, 3 and 4 is written to consonants. on a

separate card. The six cards are then laid out in a row to form a 6-digit

number.

Q How many of these 6-digit numbers are divisible by 4?

View Text Solution

28. If the letters of the word GARDEN are permuted in all possible ways

and the strings thus formed are arranged in the dictionary order, then

�nd the ranks of the words

Q GARDEN

Watch Video Solution

29. If the letters of the word DANGER are permuted in all possible ways

and the strings thus formed are arranged in the dictionary order, then

https://dl.doubtnut.com/l/_0nLfWlahhXNc
https://dl.doubtnut.com/l/_LRlCtcZtbgcm
https://dl.doubtnut.com/l/_VGoTevo6HMfW
https://dl.doubtnut.com/l/_l6asTSaVXWHf


�nd the ranks of the words

Q DANGER

Watch Video Solution

30. Find the number of strings that can be made using all letters of the

word THING. If these words are written as in a dictionary , what will be the

 string ?

Watch Video Solution

85th

31. if the letters of the word FUNNY are permuted in all possible ways and

the strings thus formed are arranged in the dictionary order, �nd the

rank of the word FUNNY .

Watch Video Solution

https://dl.doubtnut.com/l/_l6asTSaVXWHf
https://dl.doubtnut.com/l/_4GXfkTuodVRY
https://dl.doubtnut.com/l/_wPS0sTToRIms


Exercise 4 3

32. Find the sum of all 4-digit numbers that can be formed using digits 1,

2, 3, 4, and 5 repetitions not allowed?

Watch Video Solution

33. Find the sum of all 4-digit numbers that can be formed using digits 0,

2, 5, 7, 8 without repetition?

Watch Video Solution

1. If 

Watch Video Solution

.n C12 = .n C9  find .21 Cn

2. If .15 C2r− 1 = .15 C2r+ 4  find r

https://dl.doubtnut.com/l/_5WKsHu1OF6tG
https://dl.doubtnut.com/l/_RyNuw8A5PPdt
https://dl.doubtnut.com/l/_QzNH8z43MZ8m
https://dl.doubtnut.com/l/_e9F2X7fmkd8B


Watch Video Solution

3. If 

Watch Video Solution

.n Pr = 720.  If .n Cr = 120  find n, r

4. Prove that 

Watch Video Solution

.15 C3 + 2 × .15 C4 + .15 C5 = .17 C5

5. Prove that 

Watch Video Solution

.35 C5 +
4 (39 − r )

∑
r= 0

C4 = .40 C5

6. If  , �nd the value of n.

Watch Video Solution

.n + 2 C8 : ( n − 2 ) P4 = 57: 16

https://dl.doubtnut.com/l/_e9F2X7fmkd8B
https://dl.doubtnut.com/l/_15CTXdtjConr
https://dl.doubtnut.com/l/_fe8kbAgICeZK
https://dl.doubtnut.com/l/_P0IXxFx0YPbM
https://dl.doubtnut.com/l/_tf1AfgiWcdQa


7. Prove that 

Watch Video Solution

.2n Cn =
2n × 1 × 3 × …(2n − 1)

n !

8. Prove that if 

Watch Video Solution

1 ≤ r ≤ n  then n × ( n − 1 ) Cr− 1 = (n − r + 1).n Cr− 1

9. A Kabaddi coach has 14 players ready to play. How many di�erent teams

of 7 players could the coach put on the court ?

Watch Video Solution

10. There are 15 persons in a party and if each 2 of then shakes hands with

each other , how many handshakes happen in the party ?

Watch Video Solution

https://dl.doubtnut.com/l/_Zg4dTwmS4q0N
https://dl.doubtnut.com/l/_W6FdWzipSieN
https://dl.doubtnut.com/l/_xILexIuuJWu1
https://dl.doubtnut.com/l/_GcJUzh6pnXJx
https://dl.doubtnut.com/l/_ohiUjE6fPUBe


11. How many chords can be drawn through 20 points on a circle ?

Watch Video Solution

12. In a parking lot one hundred one year old cars, are parked. Out of

them �ve are to be chosen at random for to check its pollution devices.

How many di�erenet set of �ve cars can be chosen ?

Watch Video Solution

13. How many ways can a team of 3 boys, 2 girls and 1 transgender be

selected from 5 boys , 4 girls and 2 transgenders ?

Watch Video Solution

14. Find the total number of subsets of a set with . 

(i) 4 elements (ii) 5 elements 

https://dl.doubtnut.com/l/_ohiUjE6fPUBe
https://dl.doubtnut.com/l/_NUDs6em11r9i
https://dl.doubtnut.com/l/_RLTPSyQAvqvQ
https://dl.doubtnut.com/l/_PKJ5l23OlYFd


(iii) n elements

Watch Video Solution

15. Find the total number of subsets of a set with . 

(i) 4 elements (ii) 5 elements 

(iii) n elements

Watch Video Solution

16. Find the total number of subsets of a set with . 

(i) 4 elements (ii) 5 elements 

(iii) n elements

Watch Video Solution

17. A trust has 25 members . 

(i) How many ways 3 o�cers can be selected ? 

https://dl.doubtnut.com/l/_PKJ5l23OlYFd
https://dl.doubtnut.com/l/_Qp2uxlN5syNn
https://dl.doubtnut.com/l/_J9JEYw8sHWvR
https://dl.doubtnut.com/l/_8VVyrkFaDKng


(ii) In how many ways can a president, Vice president and a Secretary be

selected ?

Watch Video Solution

18. A trust has 25 members . 

(i) How many ways 3 o�cers can be selected ? 

(ii) In how many ways can a president, Vice president and a Secretary be

selected ?

Watch Video Solution

19. How many ways a committee of six persons from 10 persons can be

chosen along with a chair person and a secretary ?

Watch Video Solution

https://dl.doubtnut.com/l/_8VVyrkFaDKng
https://dl.doubtnut.com/l/_Wc2AHc0KkVT1
https://dl.doubtnut.com/l/_1LmZZcHYCfNf


20. How many di�erent selections of 5 books can be made from 12

di�erent books if, 

(i) Two particular books are always selected ? 

(ii) Two particular books are never selected ?

Watch Video Solution

21. How many di�erent selections of 5 books can be made from 12

di�erent books if, 

(i) Two particular books are always selected ? 

(ii) Two particular books are never selected ?

Watch Video Solution

22. There are 5 teachers and 20 students. Out of them a committee of 2

teachers and 3 students is to be formed. Find the number of ways in

which this can be done. Further �nd in hdw many of these committees.

Q a particular teacher is included?

https://dl.doubtnut.com/l/_fncaSuGYQiqQ
https://dl.doubtnut.com/l/_0WEgbUdIyUbm
https://dl.doubtnut.com/l/_ZTO4IwNemYNL


Watch Video Solution

23. There are 5 teachers and 20 students. Out of them a committee of 2

teachers and 3 students is to be formed. Find the number of ways in

which this can be done. Further �nd in hdw many of these committees.

Q a particular student is excluded?

Watch Video Solution

24. In an examination a student has a answer 5 questions, out of 9

questions in which 2 are compulsory . In how many ways a student can

answer the questions ?

Watch Video Solution

25. Determine the number of 5 card combinations out of a deck of 52

cards if there is exactly three aces in each combination .

W t h Vid S l ti

https://dl.doubtnut.com/l/_ZTO4IwNemYNL
https://dl.doubtnut.com/l/_inQ72lYhEPhP
https://dl.doubtnut.com/l/_mdEDm0LoLzKj
https://dl.doubtnut.com/l/_kyDCA1bfhaiA


Watch Video Solution

26. Find the number of ways of forming a committee of 5 members out of

7 Indians and 5 Americans so that always Indians will be majority in the

committee.

Watch Video Solution

27. A committee of 7 peoples has to be formed from 8 men and 4 women.

In how many ways can this be done when the committee consists of

Q exactly 3 women

Watch Video Solution

28. A committee of 7 peoples has to be formed from 8 men and 4 women.

In how many ways can this be done when the committee consists of

Q at least 3 women?

Watch Video Solution

https://dl.doubtnut.com/l/_kyDCA1bfhaiA
https://dl.doubtnut.com/l/_B0iJI3SpSg8z
https://dl.doubtnut.com/l/_T1ra9D2i1gSZ
https://dl.doubtnut.com/l/_P638Wgsa2eEj


29. A committee of 7 peoples has to be formed from 9 men and 4 women .

In how many can this be done when then committee consists of 

(i) exactly 3 women ? 

(ii) at least 3 woman ? 

(iii) at most 3 women ?

Watch Video Solution

30. 7 relatives of a man comprises 4 ladies and 3 gentlemen, his wife also

has 7 relatives , 3 of them are ladies and 4 gentlemen. In how many ways

can they invite a dinner party of 3 ladies and 3 gentlemen , so that there

are 3 of man's relative and 3 of the wife ,s relatives ?

Watch Video Solution

31. A box contains two white balls, three black balls and four balls. In how

many ways can three balls be drawn from the box, if atleast one black ball

https://dl.doubtnut.com/l/_P638Wgsa2eEj
https://dl.doubtnut.com/l/_yjz7jWIapgJF
https://dl.doubtnut.com/l/_km0iBHFWPTEd
https://dl.doubtnut.com/l/_ixdCjC5IblcK


is to be included in the draw ?

Watch Video Solution

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

letters of the word EXAMINATION.

Watch Video Solution

33. How many triangles can be formed by joining 15 points on the plane,

in which no line joining any three points?

Watch Video Solution

34. How many triangles can be formed by 15 points , in which 7 of them lie

on one line and the remaining 8 on another parallel line ?

Watch Video Solution

https://dl.doubtnut.com/l/_ixdCjC5IblcK
https://dl.doubtnut.com/l/_9KBs7b4w7bgG
https://dl.doubtnut.com/l/_cjeEoZcTWgOn
https://dl.doubtnut.com/l/_qtAgR24oCS90
https://dl.doubtnut.com/l/_rt58JXTnC71i


35. There are 11 points in a plane. No three of these lies in the same

straight line except 4 points, which are collinear. Find , 

(i) the number of straight lines that can be obtained from the pairs of

these points ? 

(ii) the number of triangles that can be formed for which the points are

their vertices ?

Watch Video Solution

36. There are 11 points in a plane. No three of these lies in the same

straight line except 4 points, which are collinear. Find , 

(i) the number of straight lines that can be obtained from the pairs of

these points ? 

(ii) the number of triangles that can be formed for which the points are

their vertices ?

Watch Video Solution

https://dl.doubtnut.com/l/_rt58JXTnC71i
https://dl.doubtnut.com/l/_Xn6dIeqYS54p


Exercise 4 4

37. A polygon has 90 diagonals. Find the number of its sides ?

Watch Video Solution

1. By the principle of mathematical induction, prove that, for  

Watch Video Solution

n ≥ 1

13 + 23 + 33 + . . . + n3 = ( )
2

n(n + 1)

2

2. By the principle of mathematical induction, prove that, for  

Watch Video Solution

n ≥ 1

12 + 32 + 52 + . . . + (2n − 1)
2

= ( )
n(2n − 1)(2n + 1)

3

3. Prove that the sun of �rst n' non-zero even numbers in n2 + n

https://dl.doubtnut.com/l/_aoXtVx7OMsrj
https://dl.doubtnut.com/l/_tPgJZO0PlD5T
https://dl.doubtnut.com/l/_WA99U0GTltmY
https://dl.doubtnut.com/l/_dlqqrVqqJTdq


Watch Video Solution

4. By the principal of mathematic induction, prove that, for  

Watch Video Solution

n ≥ 1

1.2 + 2.3 + 3.4 + . . . + n. (n + 1) =
n(n + 1)(n + 2)

3

5. Using the mathematical induction, show that for any natural number,

Watch Video Solution

n ≥ 2, (1 − )(1 − )(1 − ). . . (1 − ) =
1

22

1

32

1

42

1

n2

n + 1

2n

6. Using the mathematical induction, show that for any natural number

Watch Video Solution

n ≥ 2, + + + … +
1

1 + 2

1

1 + 2 + 3

1

1 + 2 + 3 + 4

1

1 + 2 + 3 + … + n

https://dl.doubtnut.com/l/_dlqqrVqqJTdq
https://dl.doubtnut.com/l/_qv5Y2CGHAVPi
https://dl.doubtnut.com/l/_p3OkqeGHr4bd
https://dl.doubtnut.com/l/_MfYe70ykROmp


7. Using the mathematical induction, show that for any natural number n,

Watch Video Solution

+ + + … + =
1

1.2.3

1

2.3.4

1

3.4.5

1

n. (n + 1). (n + 2)

n(n + 3)

4(n + 1)(n + 2)

8. Using the mathematical induction, show that for any natural number n,

Watch Video Solution

+ + + … + =
1

2.5

1

5.8

1

8.11

1

(3n − 1)(3n + 2)

n

6n + 4

9. Prove by the mathematical induction that

Watch Video Solution

1! + (2 × 2!) + (3 × 3!) + … + (nXn !) = (n + 1) ! − 1

10. Using the mathematical induction, show that for any natural numbern

,  is divisible by (x+y).ex2n − y2n

https://dl.doubtnut.com/l/_wTwSt8r7ZCoV
https://dl.doubtnut.com/l/_u0ABotvkpTbT
https://dl.doubtnut.com/l/_nyPNXUSoc104
https://dl.doubtnut.com/l/_Ibz8rMmybuiJ


Watch Video Solution

11. By the principle of mathematic induction, prove that, for , 

Watch Video Solution

n ≥ 1

12 + 22 + 32 + … + n2 >
n3

3

12. Use induction to prove that , is divisible by 3, for all natural

numbers n

Watch Video Solution

n3 − n + 3

13. Use induction to prove that  when divided by 20 leaves

a remainder 9 for all natural numbers n .

Watch Video Solution

5n + 1 + 4 × 6n

https://dl.doubtnut.com/l/_Ibz8rMmybuiJ
https://dl.doubtnut.com/l/_JH7Bk6VKkNkW
https://dl.doubtnut.com/l/_jTKpbP3MLqw2
https://dl.doubtnut.com/l/_C3py6yD4apPI


Exercise 4 5

14. Use induction to prove that , is dvisible by 9, for

all natural no. n.

Watch Video Solution

10n + 3 × 4n + 2 + 5

1. The sum of the digits at the 10th place of all numbers formed with the

help of 2,4,5,7 taken all at a time is

A. 432

B. 108

C. 36

D. 18

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_PvB0nZJZWe4t
https://dl.doubtnut.com/l/_DnMMGFqttcSy


2. In an examination there are three multiple choice questions and each

question has 5 choices Number of ways in which a student can fail to get

all answer correct is

A. 125

B. 124

C. 64

D. 63

Answer: B

Watch Video Solution

3. The number of ways in which of following prize be given to a class of 30

boys �rst and second in mathematics, �rst and second in physics, �rst in

chemistry and �rst in English is

A. 304 × 292

https://dl.doubtnut.com/l/_7SfFggAyqVpk
https://dl.doubtnut.com/l/_RvrBFLsyKjMf


B. 

C. 

D. 

Answer: A

Watch Video Solution

303 × 293

302 × 294

30 × 295

4. The number of 5 digit numbers all digits of which are odd is

A. 25

B. 

C. 

D. 625

Answer: B

Watch Video Solution

55

56

https://dl.doubtnut.com/l/_RvrBFLsyKjMf
https://dl.doubtnut.com/l/_DKyEReaSjYkf
https://dl.doubtnut.com/l/_Mm1XBp0eZLIB


5. In 3 �ngers, the number of ways �ve rings can be worn in............ ways:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

43 − 1

34

68

64

6. If  then the value of n are

A. 7 and 11

B. 6 and 7

C. 2 and 11

D. 2 and 6

.n + 5 Pn + 1 = ( ).n + 3 Pn

11(n − 1)

2

https://dl.doubtnut.com/l/_Mm1XBp0eZLIB
https://dl.doubtnut.com/l/_4tgGxbmmSR8W


Answer: B

Watch Video Solution

7. The product of r consecutive positive integers is divisible by

A. r!

B. (r-1)!

C. (r+1)!

D. 

Answer: A

Watch Video Solution

rr)

8. The number of �ve digit telephone numbers having at least one of their

digits repeated is

https://dl.doubtnut.com/l/_4tgGxbmmSR8W
https://dl.doubtnut.com/l/_zv1ipk0dZzu2
https://dl.doubtnut.com/l/_oL2BHzcyOxmc


A. 90000

B. 10000

C. 30240

D. 69760

Answer: D

Watch Video Solution

9. If  then the value of a is

A. 2

B. 3

C. 4

D. 5

Answer: B

Watch Video Solution

.a2 − a

C2 = a2 − aC4

https://dl.doubtnut.com/l/_oL2BHzcyOxmc
https://dl.doubtnut.com/l/_44RksAyjqJ76


10. There are 10 points in a plane and 4 of them are collinear. The number

of straight lines joining any two points is

A. 45

B. 40

C. 39

D. 38

Answer: B

Watch Video Solution

11. The number of ways in which a host lady invite 8 people for a party of 8

out of 12 people of whom two do not want to attend the party together

is

A. 2 × 11C7 + 10C8

https://dl.doubtnut.com/l/_44RksAyjqJ76
https://dl.doubtnut.com/l/_1ZhtWmVqAz1O
https://dl.doubtnut.com/l/_3m5utAH0WtP7


B. 

C. 

D. 

Answer: C

Watch Video Solution

11C7 + 10C8

12C8 − 10C6

10C6 + 2 !

12. The number of parallelograms that can be formed from a set of four

parallel lines intersecting another set of three parallel lines.

A. 6

B. 9

C. 12

D. 18

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_3m5utAH0WtP7
https://dl.doubtnut.com/l/_dlxoQTwjDBy5


13. Everybody in a room shakes hands with everybody else. The total

number of shake hands is 66. The number of persons in the room is

A. 11

B. 12

C. 10

D. 6

Answer: B

Watch Video Solution

14. Number of sides of a polygon having 44 diagonals is

A. 4

B. 4!

C. 11

https://dl.doubtnut.com/l/_dlxoQTwjDBy5
https://dl.doubtnut.com/l/_crNQbHAPmCOp
https://dl.doubtnut.com/l/_hfKEbCbLUH4n


D. 22

Answer: C

Watch Video Solution

15. If 10 lines are drawn in a plane such that no two of them are parallel

and no three are concurrent, then the total number of points of

intersection are

A. 45

B. 40

C. 10!

D. 

Answer: A

Watch Video Solution

210

https://dl.doubtnut.com/l/_hfKEbCbLUH4n
https://dl.doubtnut.com/l/_8VoIGgkD2cFT
https://dl.doubtnut.com/l/_dBpxLBXZqn4P


16. In a plane are 10 points are there out of which 4 points are collinear,

then the number of triangles formed is

A. 110

B. 

C. 120

D. 116

Answer: D

Watch Video Solution

10C3

17. In  then n is

A. 5

B. 6

C. 11

D. 7

.2n C3 ∴
n C3 = 11: 1

https://dl.doubtnut.com/l/_dBpxLBXZqn4P
https://dl.doubtnut.com/l/_gSNTr7tiUCJK


Answer: B

Watch Video Solution

18.  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

. ( n − 1 ) Cr + (n − 1 ) C(r − 1 )

n + 1Cr

n − 1Cr

nCr

nCr− 1

19. The number of ways of choosing 5 cards out of a deck of 52 which

include at least one king is

https://dl.doubtnut.com/l/_gSNTr7tiUCJK
https://dl.doubtnut.com/l/_ofhzpLlIP71x
https://dl.doubtnut.com/l/_4YQMuZl91aKg


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

52C5

48C5

52C5 + 48C5

52C5 − 48C5

20. The number of rectangles that a chessboard has

A. 81

B. 

C. 1296

D. 6561

Answer: C

Watch Video Solution

99

https://dl.doubtnut.com/l/_4YQMuZl91aKg
https://dl.doubtnut.com/l/_5FWmi02VHoRR


21. The number of 10 digit number that can be written by using the digits

2 and 3 is

A. 

B. 

C. 

D. 10!

Answer: B

Watch Video Solution

10C2 + 9C2

210

210 − 2

22. If  stands for  then the sum of the series 

 is:

A. 

B. 

Pr
rPr

1 + P1 + 2 × P2 + 3 × P3 + … + n × Pn

Pn + 1

Pn + 1 − 1

https://dl.doubtnut.com/l/_5FWmi02VHoRR
https://dl.doubtnut.com/l/_qKXvVlDB6vkv
https://dl.doubtnut.com/l/_ZtTfNS4Uv6Zx


C. 

D. 

Answer:

Watch Video Solution

Pn + 1 + 1

n + 1Pn − 1

23. The product of �rst n odd natural numbers equals:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2nCn × nPn

( )
n

× 2nCn × nPn

1

2

( )
n

× 2nCn × 2nPn

1

4

nCn × nCn

https://dl.doubtnut.com/l/_ZtTfNS4Uv6Zx
https://dl.doubtnut.com/l/_PpOS5md1RWwl


24. If  are in AP then value of n is

A. 14

B. 11

C. 9

D. 5

Answer: A

Watch Video Solution

' ' C4, ' ' C5, ' ' C6

25. 1 +3 + 5 + 7 + …. 17 is equal to

A. 101

B. 81

C. 71

D. 61

https://dl.doubtnut.com/l/_wkm4znmh7pGP
https://dl.doubtnut.com/l/_C0VqWBT62H72


Problems For Practice Answer The Following Questions

Answer: B

Watch Video Solution

1. How many three-digit odd numbers can be formed by using the digits

0,1,2,3,4,5 ? If 

(i) the repetition of digits is not allowed 

(ii) the repetition of digits is allowed

Watch Video Solution

2. How many three-digit odd numbers can be formed by using the digits

0,1,2,3,4,5 ? If 

(i) the repetition of digits is not allowed 

(ii) the repetition of digits is allowed

Watch Video Solution

https://dl.doubtnut.com/l/_C0VqWBT62H72
https://dl.doubtnut.com/l/_EiCJaK4L9ERu
https://dl.doubtnut.com/l/_l5LhBTaSOI63


3. I�  �nd r.

Watch Video Solution

5Pr = 6Pr− 1

4. If =3024, �nd r.

Watch Video Solution

⌊9

⌊(9 − r)

5. A family of 4 brothers and 3 sisters is to be arranged in a row for a

photograph, in how many ways can they be seated if

Q all the sisters sit together.

Watch Video Solution

6. A family of 4 brothers and 3 sisters is to be arranged in a row for a

photograph. In how many ways can they be seated if

https://dl.doubtnut.com/l/_l5LhBTaSOI63
https://dl.doubtnut.com/l/_K0y8GyrErqIO
https://dl.doubtnut.com/l/_VKbLRyO258Vc
https://dl.doubtnut.com/l/_ZNPldVxHV4R7
https://dl.doubtnut.com/l/_QzP5Y2R3HQEi


Q all the sisters are not together.

Watch Video Solution

7. If  �nd r.

Watch Video Solution

15Cr : 15Cr− 1 = 11: 5

8. If  and  �nd n and r.

Watch Video Solution

nPr = nPr + 1 nCr = nCr− 1

9. A box contains 5 di�erent red and 6 di�erent . white balls. In how many

ways 6 balls be selected so that are atleast 2 balls of each colour.

Watch Video Solution

10. By mathematical induction prove that -1 is divisible by 7.23n

https://dl.doubtnut.com/l/_QzP5Y2R3HQEi
https://dl.doubtnut.com/l/_jn18l2zySL89
https://dl.doubtnut.com/l/_NIGsqfPINdxT
https://dl.doubtnut.com/l/_Xd44xZxePqXd
https://dl.doubtnut.com/l/_1UTdldJUYAMI


Problems For Practice Choose The Correct Option For The Following

Watch Video Solution

11. By mathematical induction show that  is divisible by 64.

Watch Video Solution

72n + 16n − 1

1. 0! Is :

A. 1

B. 0

C. 

D. 

Answer: A

Watch Video Solution

∞

−∞

https://dl.doubtnut.com/l/_1UTdldJUYAMI
https://dl.doubtnut.com/l/_hg0SKHkR2y0Y
https://dl.doubtnut.com/l/_9p2BpLrLv2KU


2. If n di�erent objects are to placed in m places then the number of ways

of placing is:

A. 

B. 

C. mn

D. m+n

Answer: B

Watch Video Solution

nm

mn

3. There are 5 bulbs in a room. Each one of them can be operated

independently. Then the no. of ways in which the room is illuminated I is:

A. 10

B. 32

C. 31

https://dl.doubtnut.com/l/_FM7sB5tb4bJU
https://dl.doubtnut.com/l/_1HOPTvEkLINt


D. 63

Answer: C

Watch Video Solution

4. If 7!/n!=7 then the value of n is:

A. 8

B. 720

C. 7

D. 6

Answer: D

Watch Video Solution

5. If n! + (n-1)! =144, then the value of n is :

https://dl.doubtnut.com/l/_1HOPTvEkLINt
https://dl.doubtnut.com/l/_JlqXtE4HwZnl
https://dl.doubtnut.com/l/_WM7SAxjBwWWp


A. 4

B. 5

C. 6

D. 10

Answer: B

Watch Video Solution

6. 

Watch Video Solution

ProvenPr = n − 1Pr + r. n − 1Pr− 1

7.  then x and y are:

A. x = 8,y = 3

B. x = 1,y = 2

C. x = 1,y=3

7C3 + 7C2 = xCy

https://dl.doubtnut.com/l/_WM7SAxjBwWWp
https://dl.doubtnut.com/l/_MT0yMi4StUa6
https://dl.doubtnut.com/l/_dr1XBuW1TwlG


D. x=3,y=3

Answer: A

Watch Video Solution

8. If 5 parallel lines intersect another set of 4 , parallel lines (not parallel

to the lines in the �rst set) then the no. of parallelograms formed in this

lattice structure is:

A. 15

B. 20

C. 9

D. 60

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_dr1XBuW1TwlG
https://dl.doubtnut.com/l/_fxSJb78olfoL
https://dl.doubtnut.com/l/_nVGuLwk6s8IJ


9.  is :

A. 385

B. 605

C. 285

D. none of these

Answer: A

Watch Video Solution

12 + 22 + 32 + … + 102

10. If  then x is :

A. 33

B. 4

C. 5

D. 6

x2 − xC7 = x2 − xC5

https://dl.doubtnut.com/l/_nVGuLwk6s8IJ
https://dl.doubtnut.com/l/_vEYVhZZuWNw5


Answer: B

Watch Video Solution

11. A photographer wants to take a photo of 3 students out of 6 students

of whom two do not want to participate in photo. The no. of ways of

taking photo is:

A. 125

B. 900

C. 13

D. 16

Answer: D

Watch Video Solution

12. In 3 �ngers, the number of ways �ve rings can be worn in............ ways:

https://dl.doubtnut.com/l/_vEYVhZZuWNw5
https://dl.doubtnut.com/l/_wo3Kmnfhcypk
https://dl.doubtnut.com/l/_uPcriBxxW9P7


A. 125

B. 900

C. 13

D. 16

Answer: A

Watch Video Solution

13. There are 8 points in a plane, no three of them are collinear .The

number of triangles that can be formed is:

A. 125

B. 900

C. 13

D. 56

Answer: D

https://dl.doubtnut.com/l/_uPcriBxxW9P7
https://dl.doubtnut.com/l/_PFOYXIjSolCw


Watch Video Solution

14. 10 students compete in a race. In how many ways �rst two prizes be

given?

A. 125

B. 90

C. 13

D. 16

Answer: B

Watch Video Solution

15. How many lines can be drawn given six points of which 3 are collinear?

A. 125

B. 900

https://dl.doubtnut.com/l/_PFOYXIjSolCw
https://dl.doubtnut.com/l/_JU97sDfzTM9e
https://dl.doubtnut.com/l/_BrdJj8LVvLTR


C. 13

D. 16

Answer: C

Watch Video Solution

16. Find the odd one out:

A. 72

B. 25

C. 39

D. 120

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_BrdJj8LVvLTR
https://dl.doubtnut.com/l/_nWsdXhhyanM5


17. Among the following, �nd which one cannot be no. of digonals of a

polygon:

A. 2

B. 9

C. 5

D. 8

Answer: D

Watch Video Solution

18. Find the correct statement:

A. 

B. The no. of ways of arranging n unlike objects is (n - 1)!

C. Factoral of a natural number n is the sum of �rst n natural

numbers.

nPr =
n !

(n − r) !r !

https://dl.doubtnut.com/l/_dvhESV3hmoXf
https://dl.doubtnut.com/l/_UjVnpH44AtOz


D. n! = n (n - 1)! for any integer 

Answer: D

Watch Video Solution

n ≥ 1

19. Find the correct statement:

A. The no. of ways of selecting a boy or a girl from a group of 10 boys

and six girls is 16.

B. There are 3 routes from city A to city B and 4 routes from city B to

city C. Then the no. of routes from city A to city C is 7.

C. The no. of strings of length 4 which can be formed using the letters

of the word HEAR, without repetition of the letters is 10.

D. The no. of positive integer greater than 8000 and less than 9000

which are divisible by 5, (no digit is repeated) is 56.

Answer: A

https://dl.doubtnut.com/l/_UjVnpH44AtOz
https://dl.doubtnut.com/l/_OJPje7fp9JaK


Watch Video Solution

20. Find the incorrect statement:

A. 

B.  is (n+2)(n+3)

C. 

D. 

Answer: C

Watch Video Solution

+ =
1

7!

1

8!

9

8!

(n + 3) !

(n + 1) !

n − 1Pr− 1 = n × nPr

⌊(0) = 1

21. Find the incorrect statement:

A. If  then r=4

B. 

10Pr = 7Pr+ 2

nPn = ⌊(n)

https://dl.doubtnut.com/l/_OJPje7fp9JaK
https://dl.doubtnut.com/l/_CbYVcJdEtiOe
https://dl.doubtnut.com/l/_cU7tChm9yxM9


C. The number of ways of arranging the letters of the word SARASA is

120.

D. 

Answer: C

Watch Video Solution

nCr =
n !

(n − r) !r !

22. Find the correct statement:

A. 1! +  + ... = 11! + 1

B. 

C. The sum of �rst n positive odd numbers is 

D. The no. of diagonals of a polygon of n sides is 

Answer: B

Watch Video Solution

(2 × 2!) (3 × 3!) (10 × 10!)

= r !
nPr

nCr

n3

nC2

https://dl.doubtnut.com/l/_cU7tChm9yxM9
https://dl.doubtnut.com/l/_2kNys398EJv6
https://dl.doubtnut.com/l/_02NJXYJEC2nr


23. Find the incorrect statement:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

7Cr + 7Cr− 1 = 8Cr

nCr = nCn − r

nC0 = nCn = 0

10C2 = 45

24. Assertion: 1+2 + 3 + ... n =  

Reason: In a statement P(n), if P(l) is true and assuming P(k) and if we

prove P(k + 1) is also true then P(n) is true for all value n, n is true integer

A. Using Reason we can prove Assertion

B. Using Reason we can not prove Assertion

C. Both Assertion and Reason are incorrect

n(n + 1)

2

https://dl.doubtnut.com/l/_02NJXYJEC2nr
https://dl.doubtnut.com/l/_fRtK4Iqyilaa


D. Assertion is wrong while Reason is correct.

Answer: A

Watch Video Solution

25. Assertion:  

Reason: 

A. Both Assertion and Reason are incorrect

B. Reason is incorrect Assertion is correct

C. Reason is correct, Assertion is incorrect

D. Using Reason we can prove Assertion

Answer: D

View Text Solution

24C4 +
3

∑
r= 0

27 − rC3 = 28C4

nCr + nCr− 1 = n + 1Cr

https://dl.doubtnut.com/l/_fRtK4Iqyilaa
https://dl.doubtnut.com/l/_bim1w7BO3cB1


26.  is :

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

⌊(n) + ⌊(n + 1)

⌊(n)(n + 2)

⌊(n + 2)

⌊(2n + 1)

27. If  then r is:

A. 24

B. 25

C. 20

D. 50

100Cr = 100C3r

https://dl.doubtnut.com/l/_7IRSjYnPyaAw
https://dl.doubtnut.com/l/_HtpXt2drHJU6


Answer: B

Watch Video Solution

28. The number of diagonals of a decagon:

A. 10

B. 20

C. 35

D. 40

Answer: C

Watch Video Solution

29. If 

A. 2

.n Pr = 720.  If .n Cr = 120  find n, r

https://dl.doubtnut.com/l/_HtpXt2drHJU6
https://dl.doubtnut.com/l/_yYwUSDL8dtdL
https://dl.doubtnut.com/l/_C5kx0EjtoNx4


B. 4

C. 3

D. 5

Answer: C

Watch Video Solution

30. The numbe rof parallelogram formed if 5 parallel lines intersect with 4

other parallel lines is:

A. 10

B. 45

C. 30

D. 60

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_C5kx0EjtoNx4
https://dl.doubtnut.com/l/_rgzTMa6NHMpb


31. Find the number of ways of arranging the letters of the word ANAND.

A. 30

B. 35

C. 40

D. 45

Answer: A

Watch Video Solution

32. If  what is k:

A. r

B. n

C. n+1

D. r+1

nPr = k × n − 1Pr− 1

https://dl.doubtnut.com/l/_rgzTMa6NHMpb
https://dl.doubtnut.com/l/_HyrUiFTYdSNz
https://dl.doubtnut.com/l/_u42NgEHykWHs


Answer: B

Watch Video Solution

33. The number of ways of selecting of 3 poets and 4 scientists is such

that poets are in even places:

A. 12

B. 36

C. 72

D. 144

Answer: D

Watch Video Solution

34. (i)  

(ii)  

100C2 = 4950

⌊(4) + ⌊(5) = ⌊(9)

https://dl.doubtnut.com/l/_u42NgEHykWHs
https://dl.doubtnut.com/l/_nlqQhV6GBKSZ
https://dl.doubtnut.com/l/_82I8WY8OaEXa


(iii) The no. of diagonals of a polygon of 10 sides is 35.

(iv)  

From the above �nd which pair is true.

A. (i) and (ii) are true

B. (ii) and (iii) are true

C. (i) and (iv) are true

D. (i) and (iii) are true

Answer: D

Watch Video Solution

nCr = nCn + r

https://dl.doubtnut.com/l/_82I8WY8OaEXa

