
MATHS

BOOKS - RS AGGARWAL MATHS (HINGLISH)

BINOMIAL THEOREM

Solved Example

1. Expand  using binomial expansion.

Watch Video Solution

(x2 + 2y)
5

2. Expand  using binomial expansion.

Watch Video Solution

(x3 − )
6

2

x2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_Fffac8GzQvGO
https://dl.doubtnut.com/l/_fuj3ZWg5zzYR


3. Expand  using binomial expansion.

Watch Video Solution

(1 + x + x2)
3

4. Expand  using binomial expansion.

Watch Video Solution

(1 − x + x2)
4

5. Expand  and use it to evalute

Watch Video Solution

{(a + b)4 + (a − b)4}

6. Find the 10th term in the expansion of .

Watch Video Solution

(2x2 + )
12

1

x

7. Find the 6th in the expansion of .( − )
9

4x

5

5

2x

https://dl.doubtnut.com/l/_NDNKgVfyTss5
https://dl.doubtnut.com/l/_H1fcEbxH60EP
https://dl.doubtnut.com/l/_tlfABN89B8fd
https://dl.doubtnut.com/l/_SE6AHXkIguK3
https://dl.doubtnut.com/l/_04kAwckxBNdd


Watch Video Solution

8. Find the 4th term from the end in the expansion of 

Watch Video Solution

( − )
9

.
x3

2

2

x2

9. Find n, if the ratio of the fifth term from the
beginning to the fifth term

from the end in the expansion of 
is 
.

Watch Video Solution

(24 + )
n

1

34
√6: 1

10. Find the term independent of x, where , in the expansion of 

.

Watch Video Solution

x = !0

( − )
15

3x2

2

1

3x

https://dl.doubtnut.com/l/_04kAwckxBNdd
https://dl.doubtnut.com/l/_WpXC9NvPUhoq
https://dl.doubtnut.com/l/_C0GyamtxxUCl
https://dl.doubtnut.com/l/_2jd4yptsFFq4


11. find the term independent of  in the expansion of 

Watch Video Solution

x ( + )

10
√x

√3

√3

2x2

12. If the term free form x in the expansion of  is 405, find

the value of m.

Watch Video Solution

(√x − )
10

m

x2

13. Find the coefficent of

Watch Video Solution

x32 and  in the expansion of (x4 − )
15

1

x17

1

x3

14. Prove that there is no term containing  in the expansion of x10

(x2 − )
18

.
2

x

https://dl.doubtnut.com/l/_cjTN6sXCOvad
https://dl.doubtnut.com/l/_udy7OBJnpn9o
https://dl.doubtnut.com/l/_ANBGxThCtmRU
https://dl.doubtnut.com/l/_ZdHgJCZRxLpR


Watch Video Solution

15. Find the middle term in the expansion of 

Watch Video Solution

(ax − )
12

b

x2

16. Find the middle terms in the expansion 
.

Watch Video Solution

(3x − )
7

x3

6

17. Show that the middle term in the expansion of


is a positive integer.

Watch Video Solution

(1 + x)
2n

is 2nxn, wheren
(1. 3. 5(2n − 1))

n !

18. If 
 occurs in the expansion of 
 , prove that its

coefficient is
 
.

xp (x2 + 1/x)
2n

(2n) !

[ (4n − p)] ![ (2n + p)] !1
3

1
3

https://dl.doubtnut.com/l/_ZdHgJCZRxLpR
https://dl.doubtnut.com/l/_ja1SNeELKph6
https://dl.doubtnut.com/l/_ey5PV1KBK29T
https://dl.doubtnut.com/l/_tbOuHNkwS4fz
https://dl.doubtnut.com/l/_pLHpVnRkDpvt


Watch Video Solution

19. Show that the coefficient of the middle term in the expansion of

is equal to the sum of the coefficients of two middle terms in

the expansion of .

Watch Video Solution

(1 + x)2n

(1 + x)2n − 1

20. If  be the coefficients in the expansion of 

in ascending powers of x. prove that : 

Watch Video Solution

a0, a1, a2, .... (1 + x + x2)
n

(i)a0a1 − a1a2 + a2a3 − .... = 0

21. If m and n are positive integers, then prove that the coefficients of

 are equal in the expansion of 

Watch Video Solution

xm  and xn (1 + x)m+ n

https://dl.doubtnut.com/l/_pLHpVnRkDpvt
https://dl.doubtnut.com/l/_nNEOo4F031VA
https://dl.doubtnut.com/l/_cQLy9wf4KGeP
https://dl.doubtnut.com/l/_vcmYh0vJ37XL
https://dl.doubtnut.com/l/_xrvpIwSXO9Cy


22. (2) If the coefficients of (2r + 4)th, (r - 2)th terms in the expansion of

 are equal, find r.

Watch Video Solution

(1 + x)18

23. Find the coefficent of  in the expansion of .

Watch Video Solution

x6y3 (x + 2y)9

24. Write down the binomial expansion
 of 

deduce that 
is divisible 64 where 
is a positive integer.

Watch Video Solution

(1 + x)n + 1,  when x = 8.

9n + 1 − 8n − 9 n

25. Using binomial theorem, prove that  always leaves remainder 1

when divided by 25.

Watch Video Solution

6n − 5n

https://dl.doubtnut.com/l/_xrvpIwSXO9Cy
https://dl.doubtnut.com/l/_yC1kTWH9owiR
https://dl.doubtnut.com/l/_p4wpi57Jbm9H
https://dl.doubtnut.com/l/_r0bXRfdpV3zj


26. Show that  where n  N is divisible by 225.

Watch Video Solution

24n + 4 − 15n − 16, ∈

27. If a and b are distinct integers then prove that (a-b) is a factor of

, whenever n is a positive integar.

Watch Video Solution

(an − bn)

28. The second, third and fourth terms in the binomial expansion

are 240, 720 and 1080, respectively. Find x, a and n.

Watch Video Solution

(x + a)n

29. The coefficient of the (r-1)th, rth and (r+1)th terms in the expansion of

 are in the ratio 1:3:5. Find both n and r

Watch Video Solution

(x + 1)n

https://dl.doubtnut.com/l/_RTmcGTHr6GE4
https://dl.doubtnut.com/l/_BYe4llVKE7Iy
https://dl.doubtnut.com/l/_3vNVh535fi2m
https://dl.doubtnut.com/l/_RM5xIrBEkZ6r


30. how that the coefficient of (r+1) th in the expansion of  is

equal to the sum of the coefficients of the r th and (r+1) th term in the

expansion of 

Watch Video Solution

(1 + x)n + 1

(1 + x)n

31. Find the coefficients of 
 in the expression 


.

Watch Video Solution

x50

(1 + x)1000 + 2x(1 + x)999 + 3x2(1 + x)998 + + 1001x1000

32. If 
is a positive integer, find the coefficient of 
in the expansion of

Watch Video Solution

n x − 1

(1 + x)n(1 + )
n

.
1

x

https://dl.doubtnut.com/l/_RM5xIrBEkZ6r
https://dl.doubtnut.com/l/_ysznSlTqx4W7
https://dl.doubtnut.com/l/_2qtOJuH8C9j7
https://dl.doubtnut.com/l/_aoRxn1voqc6L


33. Find the coefficient of  in the expansion of .

Watch Video Solution

x4 (1 + x + x2 + x3)
11

34. Find the coefficent of  in the product 

Watch Video Solution

x4 (1 + 2x)4 × (2 − x)5.

35. If P be the sum of all odd terms and Q that of all even terms in the

expansion of , prove that

Watch Video Solution

(x + a)n

36. Using binomial theorem, find the value of .

Watch Video Solution

(103)4

https://dl.doubtnut.com/l/_0JXo0QaBw1sa
https://dl.doubtnut.com/l/_sBPZBQ65QZ7G
https://dl.doubtnut.com/l/_5Ke24EHB5tGI
https://dl.doubtnut.com/l/_Q8FoBvb3THeM


37. Using binomial theorem, find the value of .

Watch Video Solution

(99)4

38. Using binomial theorem, find the value of  up to four places of

decimal.

Watch Video Solution

(0.99)15

39. Using binomial theorem, prove that 

Watch Video Solution

(101)50 > (10050 + 9950).

40. Which is larger, ?

Watch Video Solution

(1.01)1000000 or 10000

https://dl.doubtnut.com/l/_vWgGNAfd5fcd
https://dl.doubtnut.com/l/_fE0bTpwBvnM9
https://dl.doubtnut.com/l/_Z47kBZ5OmDqi
https://dl.doubtnut.com/l/_PHBDuqvqrNkP


Exercise 10 A

1. Using binomial theorem, expand each of the following: 

Watch Video Solution

(1 − 2x)5

2. Using binomial theorem, expand each of the following: 

Watch Video Solution

(2x − 3)6

3. Using binomial theorem, expand each of the following:

Watch Video Solution

(3x + 2y)5

4. Using binomial theorem, expand each of the following:

Watch Video Solution

(2x − 3y)4

https://dl.doubtnut.com/l/_TodQgxOkcQQQ
https://dl.doubtnut.com/l/_3BeknNkmHspv
https://dl.doubtnut.com/l/_UedtMMzqRIod
https://dl.doubtnut.com/l/_Dpfbn0rychLI
https://dl.doubtnut.com/l/_Jy4x8PeD4syh


5. Using binomial theorem, expand each of the following:

Watch Video Solution

( − )
6

2x

3

3

2x

6. Using binomial theorem, expand each of the following:

Watch Video Solution

(x2 − )
7

2

x

7. Using binomial theorem, expand each of the following:

Watch Video Solution

(x − )
51

y

8. Using binomial theorem, expand each of the following:

Watch Video Solution

(√x + √y)
8

9. Using binomial theorem, expand each of the following:( 3√x − 3√y)
6

https://dl.doubtnut.com/l/_Jy4x8PeD4syh
https://dl.doubtnut.com/l/_oM0eaBalGbVm
https://dl.doubtnut.com/l/_ozv9bOz0jtJt
https://dl.doubtnut.com/l/_gOxBX4rvf6O0
https://dl.doubtnut.com/l/_uylo0PSvQYUe


Watch Video Solution

10. Using binomial theorem, expand each of the following:

Watch Video Solution

(1 + 2x − 3x2)
4

11. Using binomial theorem, expand each of the following:

Watch Video Solution

(1 + − )
4

, x ≠ 0
x

2

2

x

12. Using binomial theorem, expand each of the following:

Watch Video Solution

(3x2 − 2ax + 3a2)
3

https://dl.doubtnut.com/l/_uylo0PSvQYUe
https://dl.doubtnut.com/l/_u8w8dzuJphFM
https://dl.doubtnut.com/l/_gJpechJEYj62
https://dl.doubtnut.com/l/_E3KKG6YVygiI


13. Evalute: 

Watch Video Solution

(√2 + 1)
6

+ (√2 − 1)
6

14. Evalute: 

Watch Video Solution

(√3 + 1)
5

− (√3 − 1)
5

15. Evalute: 

Watch Video Solution

(2 + √3)
7

+ (2 − √3)
7

16. Evalute: 

Watch Video Solution

(√3 + √2)
6

− (√3 − √2)
6

17. Prove that 
r= 0

∑
n

nCr ⋅ 3r = 4n.

https://dl.doubtnut.com/l/_69BNZHPPsWyw
https://dl.doubtnut.com/l/_qos0ajerQAPI
https://dl.doubtnut.com/l/_YXOLYPOnfikS
https://dl.doubtnut.com/l/_EktRyBKFawqC
https://dl.doubtnut.com/l/_Y86lmO6xFFn0


Watch Video Solution

18. Using binomial theorem, evaluate each of the following: 

(i)  (ii)  (iii)

Watch Video Solution

(104)4 (98)4 (1.2)4

19. Using binomial theorem, prove that  is divisible by 49,

where n  N.

Watch Video Solution

(23n − 7n − 1)

∈

20. Prove that .

Watch Video Solution

(2 + √x)
4

+ (2 − √x)
4

= 2(16 + 24x + x2)

21. Find the 7th term in the expansion of ( + )
8

4x

5

5

2x

https://dl.doubtnut.com/l/_Y86lmO6xFFn0
https://dl.doubtnut.com/l/_jWO03XsaBLCq
https://dl.doubtnut.com/l/_0ABdO5ZVSehs
https://dl.doubtnut.com/l/_yowwNghz8NVg
https://dl.doubtnut.com/l/_7A66ZyWtQOEQ


Watch Video Solution

22. Find the 9th term in the expansion of .

Watch Video Solution

( − )

12
a

b

b

(2a)2

23. Find the 16th term in the expansion of 

Watch Video Solution

(√x − √y)
17

24. Find the term in the expansion of 

Watch Video Solution

13th (9x − )

18

, x ≠ 0
1

3√x

25. If the coefficients of  in the expansion of  are

equal, then the value of n is : (A) 15 (B) 45 (C) 55 (D) 56

x7 and x8 [2 + ]
nx

3

https://dl.doubtnut.com/l/_7A66ZyWtQOEQ
https://dl.doubtnut.com/l/_Ir4OUar9RVHu
https://dl.doubtnut.com/l/_7A4afGaajpte
https://dl.doubtnut.com/l/_I2bDHClhvBLk
https://dl.doubtnut.com/l/_4Mm8KEdEW16i


Watch Video Solution

26. The ratio of the coefficient of  to the term independent of x in the

expansion of  is

Watch Video Solution

x15

(X2 + )
152

x

27. Prove that the ratio of the coefficient of  in  & the term

independent of  in  is 

Watch Video Solution

x10 (1 − x2)
10

x (x − )
10

2

x
1: 32

28. Find the term independent of 
 in the expansion of

Watch Video Solution

x

(1 + x + 2x3)[(3x2 /2) − (1/3)]
9

https://dl.doubtnut.com/l/_4Mm8KEdEW16i
https://dl.doubtnut.com/l/_MKnJg8kmbMYt
https://dl.doubtnut.com/l/_MEzP5hxXDJRt
https://dl.doubtnut.com/l/_kiEwqsTLZMLo


29. Find the coefficient of : 
 in the expansion of

Watch Video Solution

 x

(1 − 3x + 7x2)(1 − x)16.

30. Find the coefficient of (i)  


(ii)  


(iii)  

(iv) .

Watch Video Solution

x5  in the expansion of  (x + 3)8

x6  in the expansion of (3x2 − )
9a

3x

x − 15  in the expansion of (3x2 − )
10

.
a

3x3

a7b5  in the expansion of (a − 2b)
12

31. Show that the term containing to does not exist in the expansion of

Watch Video Solution

(3x − )
81

2x

https://dl.doubtnut.com/l/_9kciXvFcfLN6
https://dl.doubtnut.com/l/_TABeYDftTGqx
https://dl.doubtnut.com/l/_BBpLXnDT4SE3


32. Does the expansion of 
contain any term involving 

Watch Video Solution

(2x2 − )
20

1

x
x9 ?

33. Show that the expansion of 
 does not contain any term

involving 

Watch Video Solution

(x2 + )
11

x

x − 1.

34. Write the general term in the expansion of .

Watch Video Solution

(x2 − y)
6

35. Find the 5th term from the end in the expansion of .

Watch Video Solution

(x − )
12

1

x

https://dl.doubtnut.com/l/_yeYFGHaCQkdd
https://dl.doubtnut.com/l/_4igBxkgn84uJ
https://dl.doubtnut.com/l/_Ajf5QbnoBoXJ
https://dl.doubtnut.com/l/_qtt90aVPYcpM
https://dl.doubtnut.com/l/_PyUx0nMZZlqn


36. Find the 4th term from the end in the expansion of 

Watch Video Solution

( − )
9

.
4x

5

5

2x

37. If the 7th terms from the beginning and end in the expansion of

 are equal, find the value of n.

Watch Video Solution

( 3√2 + )

n
1

3√2

38. Find the middle term in the expansion of : 

(i)  (ii)  

(iii)  (iv) 

Watch Video Solution

3 + x)
6

( + 3y)
8x

3

( − )
10x

a

a

x
(x2 − )

102

x

39. Find the two middle terms in the expansion of : (i)  (ii) 

 


(x2 + a2)
5

(x4 − )
11

1

x3

https://dl.doubtnut.com/l/_PyUx0nMZZlqn
https://dl.doubtnut.com/l/_M4IdnsOon4z4
https://dl.doubtnut.com/l/_uJb9udnstmWT
https://dl.doubtnut.com/l/_tzD8nJysKYL3


 (iv) 

Watch Video Solution

( + )
9

p

x

x

p
(3x − )

9
x3

6

40. Find the term independent of x in the expansion of : 

(i)  (ii)  

(iii)  (iv) 

Watch Video Solution

(2x + )
91

3x2
( − )

6
3x2

2

1

3x

(x − )
3n1

x2
(3x − )

152

x2

41. Find the coefficent of  in the expansion of .

Watch Video Solution

x5 (1 + x)3(1 − x)6

42. Find numerically greatest term in the expansion of , when 

.

Watch Video Solution

(2 + 3x)9

x =
3

2

https://dl.doubtnut.com/l/_tzD8nJysKYL3
https://dl.doubtnut.com/l/_pNDECe9Pk77Q
https://dl.doubtnut.com/l/_MV6dEdrN7R2g
https://dl.doubtnut.com/l/_y8Thf8bcnR12


43. 17. If the coefficients of 2nd, 3rd and 4th terms in the expansion of

 are in A.P.. Show that 

Watch Video Solution

(1 + x)2n 2n2 − 9n + 7 = 0

44. Find the 6th term of the expansion  , if the binomial

coefficient of 3rd term from the end is 45.

Watch Video Solution

(y1 / 2 + x1 / 3)
n

45. If the 17th and 18th terms in the expansion of  are equal ,

find the value of a.

Watch Video Solution

(2 + a)50

46. Find the coefficient of  in the expansion of 

Deduce that

x4 (1 + x)n(1 − x)n.

https://dl.doubtnut.com/l/_y8Thf8bcnR12
https://dl.doubtnut.com/l/_ISYVxc0mOu3B
https://dl.doubtnut.com/l/_ehyBFlAuPC1T
https://dl.doubtnut.com/l/_WkNp1rS8Eoxx
https://dl.doubtnut.com/l/_DZL66qe18QQK


Watch Video Solution

C2 = C0C4 − C1C3 + C2C2 − C3C1 + C4C0,  where Cr  stands for n
Cr.

47. Prove that the coefficient of  in the binomial expansion of 

is twice the coefficient of  in the binomial expansion of .

Watch Video Solution

xn (1 + x)2n

xn (1 + x)2n − 1

48. If the middle term in the expansion of  is , find .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

( + 2)
8p

2
1120 p

±1

±2

±3

±4

https://dl.doubtnut.com/l/_DZL66qe18QQK
https://dl.doubtnut.com/l/_1qqM0IY2QY1K
https://dl.doubtnut.com/l/_tareyrIEQk4m


Exercise 10 B

1. Show that the term independent of x in the expansion of

.

Watch Video Solution

(x − )
10

is − 252
1

x

2. If the coefficents of  in the expansion of  are the

same then prove that .

Watch Video Solution

x2 and x3 (3 + px)9

p =
9

7

3. Show that coefficient of  in the expansion of .

Watch Video Solution

x − 3 (x − )
11

is − 330
1

x

https://dl.doubtnut.com/l/_tareyrIEQk4m
https://dl.doubtnut.com/l/_HjRRWmkj48Kj
https://dl.doubtnut.com/l/_FUWEwQkqsATj
https://dl.doubtnut.com/l/_bzK5X3hUnnYQ


4. Show that the middle term in the expansion of

Watch Video Solution

( + )

10

 is 252.
2x2

3

3

(2x)
2

5. Show that the coefficient of  in the expansion of 

Watch Video Solution

x4

( − )
10

is .
x

2

3

x2

405
256

6. Prove that there is no term involving  is the expansion of 

.

Watch Video Solution

x6

(2x2 − )
11

3

x

https://dl.doubtnut.com/l/_58W7hGPY9Ulp
https://dl.doubtnut.com/l/_60lWVzq6MuFz
https://dl.doubtnut.com/l/_grOj1qvEKXRE


7. Show that the coefficient of  in the expansion of 

.

Watch Video Solution

x4

(1 + 2x + x2)
5

 is 212

8. Write the number of terms in the expansion of

Watch Video Solution

(√2 + 1)
5

+ (√2 − 1)
5
.

9. Which term is independent of x in the expansion of ?

Watch Video Solution

(x − )
9

1

3x2

10. Write the coefficient of the middle term in the expansion of .

Watch Video Solution

(1 + x)
2n

https://dl.doubtnut.com/l/_jI0UglGiq1NG
https://dl.doubtnut.com/l/_WW1gYqDTcPEU
https://dl.doubtnut.com/l/_2DxaqO1R94XZ
https://dl.doubtnut.com/l/_wnUT6qHV4abe


11. Write the coefficient of  in the expansion of .

A. Least value 

B. Least value 

C. Greatest value 

D. Greatest value 

Answer: 144

Watch Video Solution

x7y2 (x + 2y)
9

−
1

4

−
9

4

1

4

9

4

12. If the coefficent of  terms in the expansion

of  are equal , find the value of r.

Watch Video Solution

(r − 5)th and (2r − 1)th

(1 + x)
34

13. Write the 4th term form the end in the expansion of ( − )
7

3

x2

x3

6

https://dl.doubtnut.com/l/_0mGvs9N8GP1Z
https://dl.doubtnut.com/l/_AAEiYQNoNHVt
https://dl.doubtnut.com/l/_RngcBCurmIeM


Watch Video Solution

14. Find the coefficient of 
in the expansion of 

Watch Video Solution

xn (1 + x)(1 + x)
n.

15. In the binomial expansion of 
 , coefficients of the fourth and

thirteenth terms are equal to each
other. Find 
.

Watch Video Solution

(a + b)
n

n

16. Find a positive value of m for which the coefficient of  in the

expansion of  is 6.

Watch Video Solution

x2

(1 + x)
m

https://dl.doubtnut.com/l/_RngcBCurmIeM
https://dl.doubtnut.com/l/_G4vfm0oYxuTl
https://dl.doubtnut.com/l/_Eh8SeFl5yAZR
https://dl.doubtnut.com/l/_lpm8I6ZuKXXW

