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1 (a)

Given, 𝑥= 2cosθ ― cos2θ
and   𝑦= 2sinθ ― sin2θ
 
𝑑𝑥𝑑θ =  ― 2 sinθ+ 2 sin2θ

and 
𝑑𝑦𝑑θ = 2cosθ ― 2 cos2θ∴      
𝑑𝑦𝑑𝑥 =

2 cosθ ― 2 cos2θ―2 sinθ+ 2 sin 2θ       

=
cosθ ― cos2θ
sin2θ ― sinθ

=
2 sin (θ+ 2θ

2
)sin (2θ ― θ

2
)

2 cos (θ+ 2θ
2

) sin (2θ ― θ
2

)
= tan

3θ
2

      

2 (c)

Since, 𝑓′(𝑥) > ϕ′(𝑥)⇒ 22𝑥―12 log 2 >― 2𝑥 log 2 + 2 log 2⇒ 22𝑥 >― 2𝑥 + 2⇒ 22𝑥 + 2𝑥― 2 > 0⇒ (2𝑥― 1)(2𝑥 + 2) >  0⇒ 2𝑥―1 > 0          [ ∵ 2𝑥 +2 > 0 for all 𝑥]⇒ 2𝑥 > 1∴   𝑥> 0

3 (b)

We have,𝑥 1 + 𝑦+ 𝑦 1 + 𝑥= 0⇒𝑥2(1 + 𝑦) = 𝑦2(1 + 𝑥)⇒𝑥2― 𝑦2 =― 𝑥2𝑦+ 𝑥𝑦2⇒(𝑥 ― 𝑦)(𝑥+ 𝑦) =―𝑥𝑦(𝑥 ― 𝑦)⇒𝑥+ 𝑦=―𝑥𝑦⇒𝑦=― 𝑥
1 + 𝑥⇒ 𝑑𝑦𝑑𝑥 =― {(1 + 𝑥)― 𝑥

(1 + 𝑥)2 } =― 1

(1 + 𝑥)2

4 (c)

 ∵  𝑦= 𝑒(1/2)log(1+tan2𝑥)                  
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⇒  𝑦= (sec2𝑥)1/2
= sec𝑥  

On differentiating w.r.t. 𝑥, we get 𝑑𝑦𝑑𝑥 = sec𝑥 tan𝑥
5 (a)

Given, 𝑓(𝑥) =
1

4
 [𝑥 ― 1

1
+

(𝑥 ― 1)3

3
+

(𝑥 ― 1)5

5
+

(𝑥 ― 1)7

7
+ …] 

⇒  𝑓(𝑥) =
1

4
 [1

2
log(

1 + (𝑥 ― 1)

1― (𝑥 ― 1)
 ] =

1

8
log ( 𝑥

2― 𝑥)⇒ 𝑓′(𝑥) =
1

8
×

1

( 𝑥
2― 𝑥) [(2― 𝑥)1― 𝑥(―1)

(2― 𝑥)2 ] =
14𝑥(2 ― 𝑥)

6 (d) 𝑓(𝑥) = |
𝑥3 𝑥2 3𝑥2

1 ―6 4𝑝 𝑝2 𝑝3 |⇒𝑓(𝑥) = 𝑥3(―6𝑝3― 4𝑝2)― 𝑥2(𝑝3― 4𝑝) + 3𝑥2(𝑝2 + 6𝑝)⇒𝑓(𝑥) =―6𝑝3𝑥3― 4𝑝2𝑥3― 𝑥2𝑝3 + 4𝑝𝑥2 + 3𝑝2𝑥2 + 18𝑝𝑥2

On differentiating w.r.t. 𝑥, we get𝑑𝑑𝑥 𝑓(𝑥) =―18𝑝3𝑥2― 12𝑝2𝑥2― 2𝑥𝑝3 + 8𝑝𝑥+ 6𝑝2𝑥+ 36𝑝𝑥
Again differentiating w.r.t. 𝑥, we get𝑑2𝑑𝑥2

𝑓(𝑥) =―36𝑝3𝑥 ― 24𝑝2𝑥 ― 2𝑝3 + 8𝑝+ 6𝑝2 + 36𝑝
Again differentiating w.r.t. 𝑥, we get𝑑3𝑑𝑥3𝑓(𝑥) =―36𝑝3―24𝑝2 = constant

7 (d)

We have,𝑓(𝑥) = arc tan (𝑥𝑥― 𝑥―𝑥2 )⇒𝑓(𝑥) = tan―1 {𝑥2𝑥― 1

2𝑥𝑥 }
⇒𝑓(𝑥) =― tan―1 {1― 𝑥2𝑥

2𝑥𝑥 }
⇒𝑓(𝑥) =― cot―1 { 2𝑥𝑥

1― 𝑥2𝑥}⇒𝑓(𝑥) =
―𝜋
2

+ tan―1 { 2𝑥𝑥
1― 𝑥2𝑥}
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⇒𝑓(𝑥) = {
―𝜋
2

+ 2 tan―1(𝑥𝑥) , if 0 < 𝑥< 1―𝜋
2
― 𝜋+ 2 tan―1(𝑥𝑥) , if 𝑥> 1

⇒𝑓(𝑥) = {
―𝜋
2

+ 2 tan―1(𝑥𝑥) , if 0 < 𝑥< 1―3𝜋
2

+ 2 tan―1(𝑥𝑥) , if 𝑥> 1⇒𝑓′(𝑥) =
2

1 + 𝑥2𝑥 × 𝑥𝑥(1 + log𝑒𝑥) for all 𝑥> 0, 𝑥 ≠ 1

Clearly, 𝑓′(1) does not exist

8 (a)

We have,𝑓(𝑥) +𝑓(𝑦) +𝑓(𝑥)𝑓(𝑦) = 1 for all 𝑥, 𝑦 ∈ 𝑅   …(i)

Putting 𝑥= 𝑦= 0, we get2𝑓(0) + {𝑓(0)}2 = 1⇒{𝑓(0)}2 + 2𝑓(0)― 1 = 0⇒𝑓(0) =
―2 ± 4 + 4

2⇒𝑓(0) =―1 ± 2⇒𝑓(0) = 2―1      [ ∵ 𝑓(𝑥) > 0 for all 𝑥]

Putting 𝑦= 𝑥 in (i), we get

{𝑓(𝑥)}2 +2𝑓(𝑥)―1 = 0 for all 𝑥⇒2𝑓(𝑥)𝑓′(𝑥) +2𝑓′(𝑥) = 0   for all 𝑥⇒2{𝑓(𝑥) + 1}𝑓′(𝑥) = 0  for all 𝑥⇒𝑓′(𝑥) = 0  for all 𝑥[ ∵ 𝑓(𝑥) > 0 for all 𝑥]

9 (b)

Given, 𝑓(𝑥) = 𝑒𝑥,  g(𝑥) = sin―1𝑥
Since,  ℎ(𝑥) = 𝑓[g(𝑥)] = 𝑒sin―1𝑥
Now,   ℎ′(𝑥) =  𝑒sin𝑥. 1

1― 𝑥2 ⇒ℎ′(𝑥) = ℎ(𝑥).
1

1― 𝑥2⇒ℎ′(𝑥)ℎ(𝑥) =
1

1― 𝑥2

10 (b)∵ 𝑓(𝑥,𝑦) =
cos(𝑥 ― 4𝑦)
cos(𝑥+ 4𝑦)∴ 𝑓(𝑥, 𝜋

2
) =  

cos(𝑥 ― 2𝜋)
cos(𝑥+ 2𝜋) =

cos𝑥
cos𝑥 = 1∴ ∂𝑓∂𝑥 = 0

11 (d)

Given, 𝑦= sin𝑛𝑥 cos𝑛𝑥
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𝑑𝑦𝑑𝑥 = 𝑛 sinn―1𝑥 cos𝑥 cos𝑛𝑥 ― 𝑛 sinn 𝑥 sin𝑛𝑥   

= 𝑛sinn―1𝑥[ cos𝑥 cos𝑛𝑥 ― sin𝑥 sin𝑛𝑥]
= 𝑛sinn―1𝑥 cos(n + 1) 𝑥
12 (a)

Let               𝑓(𝑥) = 3𝑒2𝑥
Now,           𝑓′(𝑥) = 6𝑒2𝑥 = 2𝑓(𝑥)
Therefore, our assumption is true. ∴ (2) = 3𝑒2×2 = 3𝑒4

13 (c)𝑦2 = 𝑃(𝑥)⇒2𝑦𝑦′ = 𝑃′(𝑥) …(i) ⇒(2𝑦)𝑦′′ + 𝑦′(2𝑦′) = 𝑃′′(𝑥)⇒2𝑦𝑦′′ = 𝑃′′(𝑥)― 2(𝑦′)2⇒2𝑦3𝑦′′ = 𝑦2𝑃′′(𝑥)― 2(𝑦𝑦′)2

= 𝑦2𝑃′′(𝑥)― 2
{𝑃′(𝑥)}2

4
  [from Eq.(i)] ⇒2𝑦3.𝑦′′ = 𝑃(𝑥)𝑃′′(𝑥)― 1

2
{𝑃′(𝑥)}2

∴ 𝑑𝑑𝑥(2𝑦3.𝑦′′)
= 𝑃(𝑥)𝑃′′′(𝑥) + 𝑃′′(𝑥)𝑃′(𝑥)― 𝑃′(𝑥)𝑃′′(𝑥)]

= 𝑃(𝑥).𝑃′′′(𝑥)⇒2 𝑑𝑑𝑥(𝑦3𝑑2𝑦𝑑𝑥2) = 𝑃(𝑥)𝑃′′′(𝑥)
14 (c)

Given, 𝑥= 𝑒𝑦+𝑥 ⇒   log 𝑥=  (𝑦+ 𝑥)  ⇒  
1𝑥 =

𝑑𝑦𝑑𝑥 + 1⇒ 
𝑑𝑦𝑑𝑥 = 

1― 𝑥𝑥
15 (a)

Let 𝑦= 𝑎sin3 𝑡 and 𝑥= 𝑎 cos3 𝑡, then

On differentiating w.r.t. 𝑡, we get 𝑑𝑦𝑑𝑡 = 3𝑎 sin2 𝑡 cos 𝑡
and 

𝑑𝑥𝑑𝑡 = 3𝑎cos2 𝑡( ― sin 𝑡)
∴ 𝑑𝑦𝑑𝑥 =

(𝑑𝑦𝑑𝑡)
(𝑑𝑥𝑑𝑡) =

3𝑎 sin2 𝑡 cos 𝑡3𝑎 cos2 𝑡( ― sin 𝑡) =― tan 𝑡
Again differentiating w.r.t. 𝑥, we get
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𝑑2𝑦𝑑𝑥2
=― sec2 𝑡 𝑑𝑡𝑑𝑥 =

― sec2 𝑡3𝑎 cos2 𝑡( ― sin 𝑡 )

=
13𝑎(sec4 𝑡

sin 𝑡 )
∴ (𝑑2𝑦𝑑𝑥2)𝑡=π

4

=
13𝑎 .

4

1

2

=
4 23𝑎

16 (c)

Let   𝑢= sin𝑥3 and 𝑣= cos𝑥3.

On differentiating w.r.t. 𝑥, we get𝑑𝑢𝑑𝑥 = cos𝑥3.3𝑥2 and
𝑑𝑣𝑑𝑥 =― sin𝑥3.3𝑥2

∴ 𝑑𝑢𝑑𝑣 =
𝑑𝑢/𝑑𝑥𝑑𝑣/𝑑𝑥 =

3𝑥2 cos𝑥3―3𝑥2 sin𝑥3
=― cot𝑥3

17 (d)

cos𝑥
1 + sin𝑥 =

cos2 𝑥
2
― sin2 𝑥

2

(cos
𝑥
2

+ sin
𝑥
2)

2

=
cos
𝑥
2
― sin

𝑥
2

cos
𝑥
2

+ sin
𝑥
2

    =
1― tan

𝑥
2

1 + tan
𝑥
2

= tan (𝜋
4
― x

2
)∴= tan―1 (tan (

𝜋
4
― 𝑥

2
)) =

𝜋
4
― 𝑥

2
 ⇒       

𝑑𝑦𝑑𝑥 =― 1

2
18 (a)

Given, = tan―1  
1― sin𝑥
1 + sin𝑥

= tan―1
1― cos (𝜋

2
― 𝑥)

1 + cos(𝜋
2
― 𝑥)

= tan―1 |tan (
𝜋
4
― 𝑥

2
)|  

=
𝜋
4
― 𝑥

2
                            [ ∵ 𝑥=

𝜋
6

]⇒ 
𝑑𝑦𝑑𝑥 =  ― 1

2
19 (a)

Given, 𝑦=
log sin𝑥
log cos𝑥
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 ⇒ 
𝑑𝑦𝑑𝑥 =

cot𝑥 log cos𝑥+ tan𝑥 log sin𝑥
( log cos𝑥)2           

20 (d)

Given, 𝑦= 2𝑥.32𝑥―1⇒ 
𝑑𝑦𝑑𝑥 = 2𝑥.32𝑥―12 log 3 + 32𝑥―1.2𝑥 log 2   

= 2𝑥32𝑥―1 log 18 = 𝑦 log 18⇒ 
𝑑2𝑦𝑑𝑥2

=
𝑑𝑦𝑑𝑥 log 18  

= 𝑦( log 18)2
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