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1 (c)
(1 ― 𝑎 𝑥)―1(1 ― 𝑏𝑥)―1

= (𝑎0 +𝑎 𝑥 + 𝑎2𝑥2 + …(𝑏0 +𝑏𝑥 + 𝑏2𝑥2 + ….)
Hence, 𝑎𝑛 = coefficient of 𝑥𝑛 in (1 ― 𝑎𝑥)―1(1 ― 𝑏𝑥)―1

𝑎0𝑏𝑛 + 𝑎𝑏𝑛―1 + …..+𝑎𝑛𝑏0

= 𝑎0𝑏𝑛(1 +
𝑎
𝑏 + (𝑎

𝑏)2
+ .… + (𝑎

𝑏)𝑛)
= 𝑎0𝑏𝑛((𝑎

𝑏)𝑛+1
― 1

𝑎
𝑏 ― 1 )

=
𝑎𝑛+1 ― 𝑏𝑛+1

𝑎 ― 𝑏 =
𝑏𝑛+1 ― 𝑎𝑛+1

𝑏 ― 𝑎

2 (c)
Given, (1 + 2𝑥 + 𝑥2)5 = ∑15

𝑘=0   𝑎𝑘𝑥𝑘

⟹(1 + 𝑥)10 = 𝑎0𝑥0 + 𝑎1𝑥 + 𝑎2𝑥2 + … + 𝑎15𝑥15

⟹ 10𝐶0 +  10𝐶1𝑥 +  10𝐶2𝑥2 + … +  10𝐶10𝑥10

          = 𝑎0 + 𝑎1𝑥 + 𝑎2𝑥2 + 𝑎3𝑥3 + … + 𝑎15𝑥15

On equating the coefficient of constant and even power of 𝑥, we get
            𝑎0 = 10𝐶0, 𝑎2 = 10𝐶2,
    𝑎4 =  10𝐶4, …..𝑎10 =  10𝐶10, 𝑎12 = 𝑎14 = 0

∴  
7

𝑘=0
  𝑎2𝑘 =  10𝐶0 +  10𝐶2 +  10𝐶4 +  10𝐶6

+ 10𝐶8 +  10𝐶10 +0 + 0
= 210―1 = 29 = 512

3 (b)
Since, 𝑛 is even, therefore (𝑛

2
+ 1)th term is the middle term.
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∴ 𝑇𝑛
2+1 =  𝑛𝐶𝑛 2(𝑥2)𝑛 2(1

𝑥)𝑛 2

= 924𝑥6  (given)
⇒ 𝑥𝑛 2 = 𝑥6 ⇒ 𝑛 = 12

4 (b)
We have, (1 + 𝑥2)5(1 + 𝑥)4

= ( 5𝐶0 +  5𝐶1𝑥2 +  5𝐶2𝑥4 + ...)( 4𝐶0 +  4𝐶1𝑥 +  4𝐶2𝑥2 +  4𝐶3𝑥3 +  4𝐶4𝑥4)

The coefficient of  𝑥5 in [(1 + 𝑥2)5(1 + 𝑥)4]
=  5𝐶2. 4𝐶1 +  4𝐶3. 5𝐶1 = 10.4 + 4.5 = 60

5 (d)
(1 + 𝑥 + 𝑥2 + 𝑥3)𝑛 = {(1 + 𝑥)𝑛(1 + 𝑥2)𝑛}
= (1 +  𝑛𝐶1𝑥 +  𝑛𝐶2𝑥2 + ... +  𝑛𝐶𝑛𝑥𝑛)(1 +  𝑛𝐶1𝑥2 +  𝑛𝐶2𝑥4 + ... +  𝑛𝐶𝑛𝑥2𝑛)

Therefore the coefficient of 𝑥4 =  𝑛𝐶2 +  𝑛𝐶2 𝑛𝐶1 +  𝑛𝐶4

=  𝑛𝐶4 +  𝑛𝐶2 +  𝑛𝐶1 𝑛𝐶2

6 (b)
Let 𝑎 =  𝑛𝐶𝑟―1, 𝑏 =  𝑛𝐶𝑟,𝑐 =  𝑛𝐶𝑟+1

and 𝑑 =  𝑛𝐶𝑟+2

∴  𝑎 + 𝑏 =  𝑛+1𝐶𝑟, 𝑏 + 𝑐 =  𝑛+1𝐶𝑟+1, 𝑐 + 𝑑 =  𝑛+1𝐶𝑟+2

⇒ 
𝑎 + 𝑏

𝑎 =
 𝑛+1𝐶𝑟

 𝑛𝐶𝑟―1
=

𝑛 + 1
𝑟  ⇒ 

𝑎
𝑎 + 𝑏 =

𝑟
𝑛 + 1

and  𝑏 + 𝑐
𝑏 =

 𝑛+1𝐶𝑟+1

 𝑛𝐶𝑟
= 𝑛 + 1

𝑟 + 1 ⇒ 𝑏
𝑏 + 𝑐 = 𝑟 + 1

𝑛 + 1

and 𝑐 + 𝑑
𝑐 =

 𝑛+1𝐶𝑟+2

 𝑛𝐶𝑟+1
= 𝑛 + 1

𝑟 + 2 ⇒ 
𝑐

𝑐 + 𝑑 = 𝑟 + 2
𝑛 + 1

∴  
𝑎

𝑎 + 𝑏, 𝑏
𝑏 + 𝑐, 

𝑐
𝑐 + 𝑑 are in AP

∵ AM > 𝐺𝑀

⇒ 
𝑏

𝑏 + 𝑐 >
𝑎𝑐

(𝑎 + 𝑏)(𝑐 + 𝑑)

or {( 𝑏
𝑏 + 𝑐

)2 ― 𝑎𝑐
(𝑎 + 𝑏)(𝑐 + 𝑑)} > 0

7 (d)
We have,

𝑇𝑟+1 =  6𝐶𝑟( 𝑥5)6―𝑟( 3
𝑥3)𝑟

⇒𝑇𝑟+1 =  6𝐶𝑟 𝑥15―5
2𝑟―3

2𝑟 3𝑟 =  6𝐶𝑟 𝑥15―4𝑟 3𝑟



This will contain 𝑥3, if 15 ― 4𝑟 = 3⇒𝑟 = 3
∴ Coefficient of 𝑥3 =  6𝐶3 ∙ 33 = 540

8 (b)

General term, 𝑇𝑟+1 =  11𝐶𝑟
𝑎11―𝑟

𝑏𝑟 ( ―1)𝑟𝑥11―3𝑟

For  the coefficient of 𝑥―7, put 
               11 ― 3𝑟 = ―7⟹𝑟 = 6

∴ Coefficient of 𝑥―7 =  11𝐶6 
𝑎5

𝑏6 =
462𝑎5

𝑏6

9 (a)
We have,
Coefficient of 𝑥5 in (𝑥 + 3)6 =  6𝐶1 × 31 = 18

10 (d)
𝐴𝑟 =  Coefficient of 𝑥𝑟 in (1 + 𝑥)10 =  10𝐶𝑟

𝐵𝑟 =  Coefficient of 𝑥𝑟 in (1 + 𝑥)20 =  20𝐶𝑟

𝐶𝑟 =  Coefficient of 𝑥𝑟 in (1 + 𝑥)30 =  30𝐶𝑟

∴
10

𝑟=1
 𝐴𝑟(𝐵10𝐵𝑟 ― 𝐶10𝐴𝑟) =

10

𝑟=1
 𝐴𝑟𝐵10𝐵𝑟, ―

10

𝑟=1
𝐴𝑟𝐶10𝐴𝑟 

=
10

𝑟=1
 10𝐶𝑟 20𝐶10 20𝐶𝑟 

10

𝑟=1
 10𝐶𝑟 30𝐶10 10𝐶𝑟l 

10

𝑟=1
 10𝐶10―𝑟𝑙 20𝐶10 20𝐶𝑟 ―  

10

𝑟=1
  10𝐶10―𝑟 30𝐶10 10𝐶𝑟𝑙

=  20𝐶10

10

𝑟=1
 10𝐶10―𝑟 20𝐶𝑟 ―  30𝐶10 

10

𝑟=1
  10𝐶10―𝑟 10𝐶𝑟

=  20𝐶10( 30𝐶10 ― 1) ―  30𝐶10( 20𝐶10 ― 1)

=  20𝐶10( 30𝐶10 ― 1) ―  30𝐶10( 20𝐶10 ― 1)
=  30𝐶10 ―  20𝐶10 = 𝐶10 ― 𝐵10

11 (a)
∵ Coefficient of 𝑥𝑝is  𝑝+𝑞𝐶𝑝 and coefficient of 𝑥𝑞 is  (𝑝+𝑞)𝐶𝑞

∴  Both the coefficients are equal

12 (c)
In the expansion of (1 + 𝑥)2𝑛, the general term
=  2𝑛𝐶𝑘𝑥𝑘, 0 ≤ 𝑘 ≤ 2𝑛



As given for 𝑟 > 1, 𝑛 > 2,  2𝑛𝐶3𝑟 =  2𝑛𝐶𝑟+2

⇒Either 3𝑟 = 𝑟 + 2 or 3𝑟 = 2𝑛 ― (𝑟 + 2)   ( ∵  𝑛𝐶𝑟 =  𝑛𝐶𝑛―𝑟)
⇒ 𝑟 = 1 or 𝑛 = 2𝑟 +1
We take the relation only
𝑛 = 2𝑟 + 1   ( ∵ 𝑟 > 1)

13 (a)

The general term in the expansion of (𝑥 sin―1 𝛼 + cos―1 𝛼
𝑥 )10

 is given by

𝑇𝑟+1 =  10𝐶𝑟(𝑥 sin―1 𝛼)10―𝑟(cos―1 𝛼
𝑥 )

𝑟

⇒𝑇𝑟+1 =  10𝐶𝑟(sin―1 𝛼)10―𝑟(cos―1 𝛼)𝑟 𝑥10―2𝑟     …(i)
This will be independent of 𝑥, if
10 ― 2𝑟 = 0⇒𝑟 = 5
Putting 𝑟 = 5 in (i), we get
𝑇6 =  10𝐶5(sin―1 𝛼 cos―1 𝛼)5

⇒𝑇6 =  10𝐶5{sin―1 𝛼(𝜋
2 ― sin―1 𝛼)  }5

⇒𝑇6 =  10𝐶5{𝜋
2 sin―1 𝛼 ― (sin―1 𝛼)2}5

⇒𝑇6 =  10𝐶5{𝜋2

16 ― (𝜋
4 ― sin―1 𝛼)2}

5

Now,

―
𝜋
2 ≤ sin―1 𝛼 ≤

𝜋
2

⇒ ―
𝜋
2 ≤ ― sin―1 𝛼 ≤

𝜋
2

⇒ ―
𝜋
4 ≤ (𝜋

4 ― sin―1 𝛼) ≤
3 𝜋
4

⇒0 ≤ (𝜋
4 ― sin―1 𝛼)2

≤
9 𝜋2

16

⇒ ―
9 𝜋2

16 ≤ ― (𝜋
4 ― sin―1 𝛼)2

≤ 0

⇒ ―
𝜋2

2 ≤
𝜋2

16 ― (𝜋
4 ― sin―1 𝛼)2

≤
𝜋2

16

⇒ ―  10𝐶5(𝜋2

2 )
5

≤  10𝐶5{𝜋2

16 ― (𝜋
4 ― sin―1 𝛼)2}

5

≤  10𝐶5(𝜋2

16)
5

⇒ ―
 10𝐶5 𝜋10

25 ≤ 𝑇6 ≤  10𝐶5
𝜋10

220

14 (b)
In the expansion of (3 + 7𝑥)29



                 𝑇𝑟+1 =  29𝐶𝑟 ∙ 329―𝑟 ∙ (7𝑥)𝑟

                           = ( 29𝐶𝑟 × 329―𝑟 × 7𝑟)𝑥𝑟

Let 𝑎𝑟= coefficient of (𝑟 + 1)th term
                          =  29𝐶𝑟 × 329―𝑟 × 7𝑟

and 𝑎𝑟―1 = coefficient of 𝑟th term
                         =  29𝐶𝑟―1 × 330―𝑟 × 7𝑟―1

According to question 𝑎𝑟 = 𝑎𝑟―1

⟹ 29𝐶𝑟 × 329―𝑟 × 7𝑟 =  29𝐶𝑟―1 × 330―𝑟 × 7𝑟―1

⟹
 29𝐶𝑟

 29𝐶𝑟―1
=

3
7 ⟹

30 ― 𝑟
𝑟 =

3
7

⟹210 ― 7𝑟 = 3𝑟⟹𝑟 = 21

16 (b)
In the expansion of (1 + 𝑥)50  the sum of the coefficient of odd powers 
= 𝐶1 + 𝐶3 + 𝐶5 + ... = 250―1 = 249

17 (b)
It is given that the coefficients of 𝑟th and (𝑟 + 1)th term in the expansion of (3 + 7𝑥)29 are 
equal
∴  29𝐶𝑟―1 × 330―𝑟 × 7𝑟―1 =  29𝐶𝑟 × 329―𝑟 × 7𝑟

⇒ 29𝐶𝑟―1 × 3 =  29𝐶𝑟 × 7

⇒
3

30 ― 𝑟 =
7
𝑟 ⇒𝑟 = 21

18 (b)
We have,
 2𝑛𝐶𝑝 =  2𝑛𝐶𝑝+2⇒𝑝 + 𝑝 + 2 = 2𝑛⇒𝑝 = 𝑛 ― 1

19 (b)
We have

(1 + 𝑥)𝑛 =
𝑛

𝑟=0
𝑎𝑟 𝑥𝑟⇒𝑎𝑟 =  𝑛𝐶𝑟

Now,

(1 +
𝑎1

𝑎0)(1 +
𝑎2

𝑎1)…(1 +
𝑎𝑛

𝑎𝑛―1)
=

𝑛

𝑟=1
(1 +

𝑎𝑟

𝑎𝑟―1)
=

𝑛

𝑟=1
(𝑎𝑟―1 + 𝑎𝑟

𝑎𝑟―1 )



=
𝑛

𝑟=1
( 𝑛𝐶𝑟 +  𝑛𝐶𝑟―1

 𝑛𝐶𝑟―1
)

=
𝑛

𝑟=1

 𝑛+1𝐶𝑟

 𝑛𝐶𝑟―1

=
𝑛

𝑟=1

𝑛 + 1
𝑟             [ ∵  𝑛+1𝐶𝑟 =

𝑛 + 1
𝑟  𝑛𝐶𝑟―1]

= (𝑛 + 1)𝑛(1
1 ×

1
2 ×

1
3 × … ×

1
𝑛) =

(𝑛 + 1)𝑛

𝑛 !
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