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CHAPTER-10 - Differentiation 
 

Exercise-10A 

Q1 

f(x) = sin 4x 

Let sin 4x = y and yx = t 

Now, 

      y = sin t 

differentiate both sides w.r.t. t 

⇒ "#
"$

 = "
"$

(sin t) 

⇒ "#
"$

 = cos t--------------------------------(i)    

and t = 4x 

differentiate both sides w.r.t. x 

⇒ "$
"%

 = "
"%

(4x) 

⇒ "$
"%

 = 4 -------------------------------------(ii)   

Thus,  
"#
"%

 = "#
"$

 × "$
"%

 

On using eq (i) and (ii), we get 

     = cos t × 4 

∴ "#
"%

     = 4cos 4x    (∵ t = 4x) 
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Q2 

f(x) = cos 5x 

Let cos 5x = y and 5x = t 

Now, 

      y = cos t 

differentiate both sides w.r.t. t 

⇒ "#
"$

 = "
"$

(cos t) 

⇒ "#
"$

 = − sin t---------------------------------------(i) 

and t = 5x 

differentiate both sides w.r.t. x 

⇒ "$
"%

 = "
"%

(5x) 

⇒ "$
"%

 = 5------------------------------------------------(ii) 

Thus,  
"#
"%

 = "#
"$

 × "$
"%

 

On using eq (i) and (ii), we get 

     = – sin t × 5 

∴ "#
"%

     = – 5 sin 5x     (∵ t = 5x) 
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Q3 

f(x) = tan 3x 

Let tan 3x = y and 3x = t 

Now, 

      y = tan t 

differentiate both sides w.r.t. t 

⇒ "#
"$

 = "
"$

(tan t) 

⇒ "#
"$

 = sec2 t---------------------------------------(i) 

and t = 3x 

differentiate both sides w.r.t. x 

⇒ "$
"%

 = "
"%

(3x) 

⇒ "$
"%

 = 3------------------------------------------------(ii) 

Thus, 
"#
"%

 = "#
"$

 × "$
"%

 

On using eq (i) and (ii), we get 

     = sec2 t × 3 

∴ "#
"%

     = 3 sec2 3x     (∵ t = 3x) 
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Q4 

f(x) = cos x3 

Let cos x3 = y and x3 = t 

Now, 

      y = cos t 

differentiate both sides w.r.t. t 

⇒ "#
"$

 = "
"$

(cos t) 

⇒ "#
"$

 = − sin t---------------------------------------(i) 

and t = x3 

differentiate both sides w.r.t. x 

⇒ "$
"%

 = "
"%

(x3) 

⇒ "$
"%

 = 3x2------------------------------------------------(ii) 

Thus, 
"#
"%

 = "#
"$

 × "$
"%

 

On using eq (i) and (ii), we get 

     = – sin t × 3x2 

∴ "#
"%

     = – 3x2 sin x3     (∵ t = x3) 
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Q5 

f(x) = cot2x 

Let cot2 x = y and cot x = t 

Now, 

      y = t2 

differentiate both sides w.r.t. t 

⇒ "#
"$

 = "
"$

(t2) 

⇒ "#
"$

 = 2t---------------------------------------(i) 

and t = cot x 

differentiate both sides w.r.t. x 

⇒ "$
"%

 = "
"%

(cot x) 

⇒ "$
"%

 = – cosec2 x ------------------------------------------------(ii) 

Thus, 
"#
"%

 = "#
"$

 × "$
"%

 

On using eq (i) and (ii), we get 

     = 2t × (– cosec2 x) 

∴ "#
"%

     = – 2cot x cosec2 x     (∵ t = cot x) 
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Q6  

f(x) = tan3x 

Let cot3 x = y and tan x = t 

Now, 

      y = t3 

differentiate both sides w.r.t. t 

⇒ "#
"$

 = "
"$

(t3) 

⇒ "#
"$

 = 3t2---------------------------------------(i) 

and t = tan x 

differentiate both sides w.r.t. x 

⇒ "$
"%

 = "
"%

(tan x) 

⇒ "$
"%

 = sec2 x ------------------------------------------------(ii) 

Thus, 
"#
"%

 = "#
"$

 × "$
"%

 

On using eq (i) and (ii), we get 

     = 3t2 × sec2 x 

∴ "#
"%

     = 3tan2 x sec2 x     (∵ t = tan x) 
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Q7 

f(x) = cot √𝑥 

Let cot √𝑥 = y and √𝑥 = t 

Now, 

      y = cot t 

differentiate both sides w.r.t. t 

⇒ "#
"$

 = "
"$

(cot t) 

⇒ "#
"$

 = – cosec2 t---------------------------------------(i) 

and t = √𝑥 

differentiate both sides w.r.t. x 

⇒ "$
"%

 = "
"%

(√𝑥) 

⇒ "$
"%

 = +
,√%

 ------------------------------------------------(ii) 

Thus, 
"#
"%

 = "#
"$

 × "$
"%

 

On using eq (i) and (ii), we get 

     = – cosec2 t  × +
,√%

 

∴ "#
"%

     = – +
,√%

 cosec2 √𝑥     (∵ t = √𝑥) 
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Q8  

f(x) = √𝑡𝑎𝑛	𝑥 

Let √𝑡𝑎𝑛	𝑥 = y and tan x = t 

Now, 

      y = √𝑡 

differentiate both sides w.r.t. t 

⇒ "#
"$

 = "
"$

(√𝑡) 

⇒ "#
"$

 = +
,√$

---------------------------------------(i) 

and t = tan x 

differentiate both sides w.r.t. x 

⇒ "$
"%

 = "
"%

(tan x) 

⇒ "$
"%

 = sec2 x ------------------------------------------------(ii) 

Thus, 
"#
"%

 = "#
"$

 × "$
"%

 

On using eq (i) and (ii), we get 

     = +
,√$

 × sec2 x 

∴ "#
"%

     = 123
4	%

,√$56%
	     (∵ t = tan x) 
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Q9  

f(x) = (5 + 7x)6 

Let (5 + 7x)6 = y and 5 + 7x = t 

Now, 

      y = t6 

differentiate both sides w.r.t. t 

⇒ "#
"$

 = "
"$

(t6) 

⇒ "#
"$

 = 6t5--------------------------------------------------(i) 

and t = 5 + 7x 

differentiate both sides w.r.t. x 

⇒ "$
"%

 = "
"%

(5 + 7x) 

⇒ "$
"%

 = "
"%

(5) + "
"%

(7x) 

⇒ "$
"%

 = 7 ---------------------------------------------------(ii) 

Thus, 
"#
"%

 = "#
"$

 × "$
"%

 

On using eq (i) and (ii), we get 

     = 6t5 × 7 

∴ "#
"%

     = 42(5 + 7x)5     (∵ t = 5 + 7x) 
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Q10  

f(x) = (3 – 4x)5 

Let (3 – 4x)5 = y and 3 – 4x = t 

Now, 

      y = t5 

differentiate both sides w.r.t. t 

⇒ "#
"$

 = "
"$

(t5) 

⇒ "#
"$

 = 5t4--------------------------------------------------(i) 

and t = 3 – 4x 

differentiate both sides w.r.t. x 

⇒ "$
"%

 = "
"%

(3 – 4x) 

⇒ "$
"%

 = "
"%

(3) + "
"%

(– 4x ) 

⇒ "$
"%

 = – 4  ---------------------------------------------------(ii) 

Thus, 
"#
"%

 = "#
"$

 × "$
"%

 

On using eq (i) and (ii), we get 

     = 5t4 × (– 4) 

∴ "#
"%

     = – 20(3 – 4x)4     (∵ t = 3 – 4x) 
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Q11 

f(x) = (2x2 – 3x + 4)5 

Let (2x2 – 3x + 4)5 = y and (2x2 – 3x + 4) = t 

Now, 

      y = t5 

differentiate both sides w.r.t. t 

⇒ "#
"$

 = "
"$

(t5) 

⇒ "#
"$

 = 5t4--------------------------------------------------(i) 

and t = 2x2 – 3x + 4 

differentiate both sides w.r.t. x 

⇒ "$
"%

 = "
"%

(2x2 – 3x + 4) 

⇒ "$
"%

 = "
"%

(2x2) + "
"%

(– 3x ) + "
"%

(4) 

⇒ "$
"%

 = 4x – 3 ---------------------------------------------------(ii) 

Thus, 
"#
"%

 = "#
"$

 × "$
"%

 

On using eq (i) and (ii), we get 

     = 5t4 × (4x – 3) 

∴ "#
"%

     = 5(4x – 3)(2x2 – 3x + 4)4  (∵ t = 2x2 – 3x + 4) 
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Q12 

f(x) = (ax2 + bx + c)6 

Let (ax2 + bx + c)6 = y and (ax2 + bx + c) = t 

Now, 

      y = t6 

differentiate both sides w.r.t. t 

⇒ "#
"$

 = "
"#

(t6) 

⇒ "#
"$

 = 6t5--------------------------------------------------(i) 

and t = ax2 + bx + c 

differentiate both sides w.r.t. x 

⇒ "$
"%

 = "
"%

(ax2 + bx + c) 

⇒ "$
"%

 = "
"%

(ax2) + "
"%

(bx ) + "
"%

(c) 

⇒ "$
"%

 = 2ax + b ---------------------------------------------------(ii) 

Thus, 
"#
"%

 = "#
"$

 × "$
"%

 

On using eq (i) and (ii), we get 

     = 6t5 × (2ax + b) 

∴ "#
"%

     = 6(2ax + b)(ax2 + bx + c)5  (∵ t = ax2 + bx + c) 
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Q13 

f(x) = +
(%489%:;)=

 

Let +
(%489%:;)=

 = y and (𝑥, − 3𝑥 + 5) = t 

Now, 

      y = +
$=

 

differentiate both sides w.r.t. t 

⇒ "#
"$

 = "
"$

(t-3) 

⇒ "#
"$

 = – 3t-4--------------------------------------------------(i) 

and t = (𝑥, − 3𝑥 + 5) 

differentiate both sides w.r.t. x 

⇒ "$
"%

 = "
"%
(𝑥, − 3𝑥 + 5) 

⇒ "$
"%

 = "
"%

(x2) + "
"%
(−3𝑥) + "

"%
(5) 

⇒ "$
"%

 = 2x – 3  ---------------------------------------------------(ii) 

Thus, 
"#
"%

 = "#
"$

 × "$
"%

 

On using eq (i) and (ii), we get 

     = – 3t-4 × (2x – 3) 

∴ "#
"%

     = 89(,%89)
(%489%:;)A

  (∵ t = 𝑥, − 3𝑥 + 5) 
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Q14 

f(x) = B5
48%4

54:%4
 

Let B5
48%4

54:%4
 = y and 5

48%4

54:%4
 = t 

Now, 

      y = t1/2 

differentiate both sides w.r.t. t 

⇒ "#
"$

 = "
"$

(t1/2) 

⇒ "#
"$

 = +
,
t-1/2--------------------------------------------------(i) 

and t = 5
48%4

54:%4
 

differentiate both sides w.r.t. x 

⇒ "$
"%

 = "
"%
(5

48%4

54:%4
) 

⇒ "$
"%

 = 
(54:%4) CCD(5

48%4)8(548%4) CCD(5
4:%4)

(54:%4)4
 

⇒ "$
"%

 = (5
4:%4)(E8,%)8(548%4)(E:,%)

(54:%4)4
 

⇒ "$
"%

 = 8,5
4%8,%=8,54%:,%=

(54:%4)4
 

 

⇒ "$
"%

 = 8F54%
(54:%4)4

  ----------------------------------(ii) 
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Thus, 
"#
"%

 = "#
"$

 × "$
"%

 

On using eq (i) and (ii), we get 

     = +
,
t-1/2 × 8F54%

(54:%4)4
 

     = +
,
×(5

4:%4

548%4
)1/2× 8F54%

(54:%4)4
    (∵ t = 5

48%4

54:%4
) 

∴ "#
"%

     = 8,54%
(548%4)G/4.(54:%4)=/4

 

 

Q15 

f(x) = B+:1J6%
+81J6%

 

Let y = B+:1J6%
+81J6%

	 

Multiply numerator and denominator by (1 + sinx)  

⇒ y = B+:1J6%
+81J6%

× +:1J6%
+:1J6%

	 

⇒ y = B(+:1J6%)
4

+81J64%
	 

⇒ y = B(+:1J6%)
4

3L14%
 

⇒ y = +:1J6%
3L1%
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⇒ y = +
3L1%

	+ 1J6%
3L1%

 

⇒ y = secx + tanx 

differentiate both sides w.r.t. x 

⇒ "#
"%

 = "
"%
(𝑠𝑒𝑐𝑥 + 𝑡𝑎𝑛𝑥) 

⇒ "#
"%

 = "
"%
(sec 𝑥) + "

"%
(𝑡𝑎𝑛𝑥) 

∴ "#
"%

 = 𝑠𝑒𝑐𝑥. 𝑡𝑎𝑛𝑥 + sec2x 

 

Q16 

f(x) = cos2x3 

Let y = cos2 x3, and t = x3 

Now, 

      y = cos2 t 

Let cos t = u 

⇒ y = u2 

differentiate both sides w.r.t. u 

⇒ "#
"S

 = "
"S

(u2) 

⇒ "#
"S

 = 2u--------------------------------------------------(i) 

Now, u = cos t 

differentiate both sides w.r.t. t 
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⇒ "S
"$

 = "
"$
(cos 𝑡) 

⇒ "S
"$

 = −sin 𝑡	--------------------------------------(ii) 

and t = x3 

differentiate both sides w.r.t. x 

⇒ "$
"%

 = "
"%

(x3) 

⇒ "$
"%

 = 3x2--------------------------------------(iii) 

Thus, 
"#
"%

 = "#
"S

 ×"S
"$

 × "$
"%

 

On using eq (i), (ii) and (iii), we get 

     = 2u × (- sin t) × 3x2 

     = –3x2.2cos x3.sinx3   (∵ u = cost and t = x3) 

∴ "#
"%

    = –3x2.sin2x3    (∵ 2sinx.cosx = sin 2x) 

 

Q17 

f(x) = sec3(x2 + 1) 

Let y = sec3(x2 + 1), and t = x2 + 1 

Now, 

      y = sec3 t 

Let sec t = u 
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⇒ y = u3 

differentiate both sides w.r.t. u 

⇒ "#
"S

 = "
"S

(u3) 

⇒ "#
"S

 = 3u2--------------------------------------------------(i) 

Now, u = sec t 

differentiate both sides w.r.t. t 

⇒ "S
"$

 = "
"$
(sec 𝑡) 

⇒ "S
"$

 = sec t.tan t	--------------------------------------(ii) 

and t = x2 + 1 

differentiate both sides w.r.t. x 

⇒ "$
"%

 = "
"%

(x2) + "
"%

(1) 

⇒ "$
"%

 = 2x--------------------------------------(iii) 

Thus, 
"#
"%

 = "#
"S

 ×"S
"$

 × "$
"%

 

On using eq (i), (ii) and (iii), we get 

     = 3u2 × (sec t.tan t) × 2x 

     = –3sec2 (x2 + 1).(sec (x2 + 1). tan (x2 + 1)).2x 

        (∵ u = sec t and t = x2 + 1) 
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∴ "#
"%

    = –6x.sec3(x2 + 1).tan(x2 + 1) 

 

Q18 

f(x) = √𝑐𝑜𝑠3𝑥 

Let y = √𝑐𝑜𝑠3𝑥, and t = 3x 

Now, 

      y = √𝑐𝑜𝑠	𝑡 

Let cos t = u 

⇒ y = √𝑢 

differentiate both sides w.r.t. u 

⇒ "#
"S

 = "
"S

(√𝑢) 

⇒ "#
"S

 = +
,√S

--------------------------------------------------(i) 

Now, u = cos t 

differentiate both sides w.r.t. t 

⇒ "S
"$

 = "
"$
(cos 𝑡) 

⇒ "S
"$

 = – sin t	--------------------------------------(ii) 

and t = 3x 

differentiate both sides w.r.t. x 



	
 

Class XII www.vedantu.com               RS Aggarwal Solutions 

 

⇒ "$
"%

 = "
"%

(3x) 

⇒ "$
"%

 = 3--------------------------------------(iii) 

Thus, 
"#
"%

 = "#
"S

 ×"S
"$

 × "$
"%

 

On using eq (i), (ii) and (iii), we get 

     = +
,√S

 × (– sin t) × 3 

     = 9
,√YZ[ 9%

.(– sin 3x) 

        (∵ u = cos t and t = 3x) 

∴ "#
"%

    = −9
,
. [\] 9%
√YZ[ 9%

 

 

Q19 

f(x) = √𝑠𝑖𝑛2𝑥=  

Let y =√𝑠𝑖𝑛2𝑥= , and t = 2x 

Now, 

      y = √𝑠𝑖𝑛𝑡=  

Let sin t = u 

⇒ y = u1/3 

differentiate both sides w.r.t. u 
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⇒ "#
"S

 = "
"S

(u1/3) 

⇒ "#
"S

 = +
9
u-2/3--------------------------------------------------(i) 

Now, u = sin t 

differentiate both sides w.r.t. t 

⇒ "S
"$

 = "
"$

(sin t) 

⇒ "S
"$

 = cos t	--------------------------------------(ii) 

and t = 2x 

differentiate both sides w.r.t. x 

⇒ "$
"%

 = "
"%

(2x) 

⇒ "$
"%

 = 2--------------------------------------(iii) 

Thus, 
"#
"%

 = "#
"S

 ×"S
"$

 × "$
"%

 

On using eq (i), (ii) and (iii), we get 

     = +
9
u-2/3 × (cos t) × 2 

     = ,
9
sin-2/32x.cos 2x 

        (∵ u = sin t and t = 2x) 

∴ "#
"%

      = ,
9
. 3L1	,%
[\]4/=,`
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Q20 

f(x) = √1 + 𝑐𝑜𝑡	𝑥 

Let y =√1 + 𝑐𝑜𝑡	𝑥, and t = 1 + cot x 

Now, 

      y = √𝑡 

differentiate both sides w.r.t. t 

⇒ "#
"$

 = "
"$

(t1/2) 

⇒ "#
"$

 = +
,
t-1/2--------------------------------------------------(i) 

Now, t = 1 + cot x 

differentiate both sides w.r.t. x 

⇒ "$
"%

 = "
"%

(1 + cot x) 

⇒ "$
"%

 = "
"%

(1) + "
"%

(cot x) 

⇒ "$
"%

 = 0 – cosec2 x--------------------------------------(ii) 

Thus, 
"#
"%

 = "#
"$

 × "$
"%

 

On using eq (i) and (ii), we get 

     = +
,
u-1/2 × (– cosec2 x) 
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     = +
,
(1 + cot x)-1/2(–cosec2x)    (∵ u = 1 + cot x) 

∴ "#
"%

      = −+
,
. 3L123

4	%
√+:3L$	%

 

 

Q21 

f(x) = cosec3 +
%4

 

Let y = cosec3 +
%4

, and t = +
%4

 

Now, 

      y = cosec3 t 

Let cosec t = u 

⇒ y = u3 

differentiate both sides w.r.t. u 

⇒ "#
"S

 = "
"S

(u3) 

⇒ "#
"S

 = 3u2--------------------------------------------------(i) 

Now, u = cosec t 

differentiate both sides w.r.t. t 

⇒ "S
"$

 = "
"$

(cosec t) 

⇒ "S
"$

 = –cosec t.cot t--------------------------------------(ii) 

and t = +
%4
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differentiate both sides w.r.t. x 

⇒ "$
"%

 = "
"%

(x-2) 

⇒ "$
"%

 = –2x-3-----------------------------------------------(iii) 

Thus, 
"#
"%

 = "#
"S

 × "S
"$

 × "$
"%

 

On using eq (i), (ii) and (iii), we get 

     = 3u2 × (– cosec t.cot t) × (– 2x-3) 

     = – 6x-3.cosec2 +
%4

.(– cosec +
%4

.cot +
%4

) 

        (∵ u = cosec t and t = +
%4

) 

∴ "#
"%

     = 6x-3.cosec3 +
%4

.cot +
%4

 

 

Q22 

f(x) = √𝑠𝑖𝑛𝑥9 

Let y =√𝑠𝑖𝑛𝑥9, and t = 𝑥9 

Now, 

      y = √𝑠𝑖𝑛	𝑡 

Let sin t = u 

⇒ y = √𝑢 

differentiate both sides w.r.t. u 
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⇒ "#
"S

 = "
"S

(√𝑢) 

⇒ "#
"S

 = +
,√S

--------------------------------------------------(i) 

Now, u = sin t 

differentiate both sides w.r.t. t 

⇒ "S
"$

 = "
"$
(sin 𝑡) 

⇒ "S
"$

 = cos t--------------------------------------(ii) 

and t = x3 

differentiate both sides w.r.t. x 

⇒ "$
"%

 = "
"%

(x3) 

⇒ "$
"%

 = 3x2--------------------------------------(iii) 

Thus, 
"#
"%

 = "#
"S

 ×"S
"$

 × "$
"%

 

On using eq (i), (ii) and (iii), we get 

     = +
,√S

 × (cos t) × 3x2 

     = 9%4

,√[\] %=
.(cos x3) 

        (∵ u = sin t and t = x3) 

∴ "#
"%

    = −9
,
𝑥,. YZ[ %

=

√[\] %=
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Q23 

f(x) = √𝑥𝑠𝑖𝑛𝑥 

Let y =√𝑥𝑠𝑖𝑛𝑥, and t = x.sinx 

Now, 

      y = √𝑡 

differentiate both sides w.r.t. t 

⇒ "#
"$

 = "
"S

(√𝑡) 

⇒ "#
"$

 = +
,√$

--------------------------------------------------(i) 

and t = x.sinx 

differentiate both sides w.r.t. x 

⇒ "$
"%

 = "
"%

(x.sinx) 

⇒ "$
"%

 = x "
"%

(sinx) + sinx "
"%

(x) 

⇒ "$
"%

 = x.cosx + sinx-----------------------------------------(ii) 

Thus, 
"#
"%

 = "#
"$

 × "$
"%

 

On using eq (i) and (ii), we get 

     = +
,√$

 × (x.cosx + sinx) 
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∴ "#
"%

     = %.3L1%:1J6%
,√%.1J6%

	     (∵ t = x.sinx) 

 

Q24 

f(x) = b𝑐𝑜𝑡√𝑥 

Let y =b𝑐𝑜𝑡√𝑥, and u = cot √𝑥 

Now, 

      y = √𝑢 

⇒ y = √𝑢 

differentiate both sides w.r.t. u 

⇒ "#
"S

 = "
"S

(√𝑢) 

⇒ "#
"S

 = +
,√S

--------------------------------------------------(i) 

Now, u = cot √𝑥 

Let t = √𝑥 

⇒ u = cot t 

differentiate both sides w.r.t. t 

⇒ "S
"$

 = "
"$
(cot 𝑡) 

⇒ "S
"$

 = – cosec2 t--------------------------------------(ii) 

and t = √𝑥 

differentiate both sides w.r.t. u 
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⇒ "#
"S

 = "
"S

(√𝑥) 

⇒ "#
"S

 = +
,√%

--------------------------------------------------(i) 

Thus, 
"#
"%

 = "#
"S

 ×"S
"$

 × "$
"%

 

On using eq (i), (ii) and (iii), we get 

     = +
,√S

 × (– cosec2 t) × +
,√%

 

     = +

,bYZd√%
 × (– cosec2 √𝑥) × +

,√%
 

        (∵ u = cot t and t = √𝑥) 

∴ "#
"%

     = 83L123
4	√%

F√%bYZd√%
) 

 

Q25 

f(x) = cot3x2  

Let y = co3 x2, and t = x2 

Now, 

      y = cot3 t 

Let cot t = u 

⇒ y = u3 

differentiate both sides w.r.t. u 
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⇒ "#
"S

 = "
"S

(u3) 

⇒ "#
"S

 = 3u2--------------------------------------------------(i) 

Now, u = cot t 

differentiate both sides w.r.t. t 

⇒ "S
"$

 = "
"$
(cot 𝑡) 

⇒ "S
"$

 = – cosec2 t--------------------------------------(ii) 

and t = x2 

differentiate both sides w.r.t. x 

⇒ "$
"%

 = "
"%

(x2) 

⇒ "$
"%

 = 2x--------------------------------------(iii) 

Thus, 
"#
"%

 = "#
"S

 ×"S
"$

 × "$
"%

 

On using eq (i), (ii) and (iii), we get 

     = 3u2 × (– cosec2 t) × 2x 

∴ "#
"%

    = –6x.cot2x2.cosec2x2   (∵ u = cot t and t = x2) 

 

Q26 

f(x) = cos(sin√𝑎𝑥 + 𝑏) 
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Let y = cos(sin√𝑎𝑥 + 𝑏), t = sin√𝑎𝑥 + 𝑏, u = √𝑎𝑥 + 𝑏) 

and w = ax + b 

Now, 

      y = cos t 

differentiate both sides w.r.t. t 

⇒ "#
"$

 = "
"$

(cos t) 

⇒ "#
"$

 = –sin t--------------------------------------------------(i) 

Now, t = sin u 

differentiate both sides w.r.t. u 

⇒ "$
"S

 = "
"S

(sin u) 

⇒ "S
"$

 = cos u--------------------------------------(ii) 

Now, u = √𝑤 

differentiate both sides w.r.t. w 

⇒ "S
"g

 = "
"g

(√𝑤) 

⇒ "S
"g

 = +
,√g

--------------------------------------(iii) 

And w = ax + b 

differentiate both sides w.r.t. x 

⇒ "g
"%

 = "
"%

(ax + b) 
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⇒ "g
"%

 = a--------------------------------------(iv) 

 

Thus, 
"#
"%

 = "#
"$

 ×"$
"S

 × "S
"g

 × "g
"%

 

 

On using eq (i), (ii), (iii) and (iv), we get 

     = (–sin t)×(cos u)×( +
,√g

)×(a) 

     = (–sin.(sin√𝑎𝑥 + 𝑏))×(cos √𝑎𝑥 + 𝑏)×( +
,√5%:h

)×(a)  

  (∵t = sin√𝑎𝑥 + 𝑏, u = √𝑎𝑥 + 𝑏 and w = ax + b) 

∴ "#
"%

 = 85
,√5%:h

.(sin(sin√𝑎𝑥 + 𝑏)).(cos √𝑎𝑥 + 𝑏) 

 

Q27 

f(x) = b𝑐𝑜𝑠𝑒𝑐(𝑥9 + 1) 

Let y = b𝑐𝑜𝑠𝑒𝑐(𝑥9 + 1), t = cosec(x3 + 1) and u = x3 + 1 

Now, 

      y = √𝑡 

⇒ y = √𝑡 

differentiate both sides w.r.t. t 
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⇒ "#
"$

 = "
"S

(√𝑡) 

⇒ "#
"$

 = +
,√$

--------------------------------------------------(i) 

Now, t = cosec u 

differentiate both sides w.r.t. u 

⇒ "$
"S

 = "
"S
(cosec 𝑢) 

⇒ "$
"S

 = – cosec u.cot u--------------------------------------(ii) 

Now, u = x3 + 1 

differentiate both sides w.r.t. x 

⇒ "S
"%

 = "
"%

(x3 + 1) 

⇒ "S
"%

 = 3x2--------------------------------------(iii) 

Thus, 
"#
"%

 = "#
"$

 ×"$
"S

 × "S
"%

 

On using eq (i), (ii) and (iii), we get 

     = +
,√$

 × (– cosec u.cot u) × 3x2 

     = 89%4

,bYZ[iY(%=:+)
.(cosec (x3 + 1).cot (x3+ 1)) 

     (∵ t = cosec(x3 + 1) and u = x3 + 1) 

∴ "#
"%

    = 89%4

,bYZ[iY(%=:+)
.b𝑐𝑜𝑠𝑒𝑐	(𝑥9 + 1).cot(x3+ 1) 
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Q28 

f(x) = sin 5x.cos 3x 

Let y = sin 5x.cos 3x 

Multiplying Numerator and denominator by 2 

⇒ y = +
,
× 2sin 5x.cos 3x 

⇒ y = +
,
× {sin (5x+3x) + sin(5x – 3x)} 

     (∵ 2sin a.cos b = sin(a+b) + sin(a – b)) 

⇒ y = +
,
× [sin (8x) + sin(2x)] 

differentiating both sides w.r.t. x 

⇒ "#
"%

 = "
"%
[+
,
×(sin 8x + sin 2x)] 

⇒ "#
"%

 = +
,
[ "
"%

(sin 8x) + "
"%

(sin2x)] 

⇒ "#
"%

 = +
,
[8cos 8x + 2cos 2x] 

∴ "#
"%

 = 4cos 8x + cos 2x 

 

Q29 

f(x) = sin 2x.sin x 

Let y = sin 2x.sin x 

Multiplying Numerator and denominator by 2 

⇒ y = +
,
× 2sin 2x.sin x 
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⇒ y = +
,
× {cos (2x – x) – cos(2x + x)} 

     (∵ 2sin a.sin b = cos(a – b) – cos(a + b)) 

⇒ y = +
,
× [cos (x) – cos(3x)] 

differentiating both sides w.r.t. x 

⇒ "#
"%

 = "
"%
[+
,
×(cos x – cos 3x)] 

⇒ "#
"%

 = +
,
[ "
"%

(cos x) – "
"%

(cos 3x)] 

⇒ "#
"%

 = +
,
[(–sin x) – (–3sin 3x)] 

∴ "#
"%

 = 9
,
sin 3x – +

,
sin x  

 

Q30 

f(x) = cos 4x.cos 2x 

Let y = cos 4x.cos 2x 

Multiplying Numerator and denominator by 2 

⇒ y = +
,
× 2cos 4x.cos 2x 

⇒ y = +
,
× {cos (4x + 2x) + cos(4x – 2x)} 

     (∵ 2cos a.cos b = cos(a + b) + cos(a – b)) 

⇒ y = +
,
× [cos (6x) + cos (2x)] 

differentiating both sides w.r.t. x 
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⇒ "#
"%

 = "
"%
[+
,
×(cos 6x + cos 2x)] 

⇒ "#
"%

 = +
,
[ "
"%

(cos 6x) + "
"%

(cos 2x)] 

⇒ "#
"%

 = +
,
[(–6sin 6x) + (–2sin 2x)] 

∴ "#
"%

 = – 3sin 6x – sin 2x  

 

Q31 

y = sin(+:%
4

+8%4
) 

Let t = +:%
4

+8%4
 

⇒ y = sin t 

differentiating both sides w.r.t. t 

⇒ "#
"$

 = "
"$

(sin t) 

⇒ "#
"$

 = cos t------------------------------------------(i) 

Now, t = +:%
4

+8%4
 

differentiating both sides w.r.t. x 

⇒ "$
"%

 = "
"%
(+:%

4

+8%4
) 
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⇒ "$
"%

 = 
k+	–	%4m CCDk+	:	%

4m8k+:	%4m CCDk+8	%
4m

(+8%4)4  

⇒ "$
"%

 = k+	–	%
4m,%	8	k+:	%4m(8,%)

(+8%4)4  

⇒ "$
"%

 = k+	–	%
4m(E:,%)	8	k+:	%4m(E8,%)

(+8%4)4
 

⇒ "$
"%

 = k,%	–	,%
=m:	k,%	:	,%=m
(+8%4)4  

⇒ "$
"%

 = F%
(+8%4)4

-----------------------------------------------(ii) 

Thus, 
"#
"%

 = "#
"$

 × "$
"%

 

On using eq (i) and (ii), we get 
"#
"%

 = cos t × F%
(+8%4)4

 

∴ "#
"%

    = F%
(+8%4)4

.cos +:%
4

+8%4
    (∵t = +:%

4

+8%4
) 

 

Q32 

y = 1J6%	:	%
4

YZd ,%
 

differentiating both sides w.r.t. x 

⇒ "$
"%

 = "
"%
(1J6%	:	%

4

YZd ,%
) 
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⇒ "$
"%

 = 
(YZd ,%) CCDk1J6%	:	%

4m8k1J6%:	%4m CCD(3L$,%)

(3L$,%)4  

⇒ "$
"%

 = (YZd ,%)(3L1%:,%)	8	k1J6%:	%
4m(8,3L1234,%)

3L$4,%  

⇒ "$
"%

 = (3L1%.3L$,%	:	,%.3L$,%)	
3L$4,%

+	k1J6%:	%
4m(,3L1234,%)
3L$4,%

 

⇒ "$
"%

 = (3L1%.3L$,%	:	,%.3L$,%)	
3L$4,%

+	
k1J6%:	%4m( 4

nop44D
)

qrn44D
nop44D

 

⇒ "$
"%

 = (,%:	3L1%)	
3L$	,%

+	,k1J6%:	%
4m

3L14,%  

∴ "$
"%

 =tan2x.(2x + cos x) + 2sec22x(sin x + x2) 

 

Q33 

To prove: "#
"%

+ y2 + 1 = 0 

Given: y = YZ[ %8[\] %
YZ[ %:[\] %

 

Proof: y = YZ[ %8[\] %
YZ[ %:[\] %

 

dividing numerator and denominator in RHS by cos x 

⇒ y = 
stuD
stuD	8	

uvwD
stuD

stuD
stuD 	:

	uvwD
stuD

 

⇒ y = +	8	$56%
+:$56%

 

⇒ y = 
dx]yA	8	$56%

+:dx]yA.$56%
    (∵ tan z

F
 = 1) 
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⇒ y = tan(z
F
 – x)    (∵ tan (A – B) = dx]{	8dx]|

+:dx]{.dx]|
) 

differentiating both sides w.r.t. x 

⇒ "#
"%

 = "#
"%

[tan(z
F
 – x)] 

⇒ "#
"%

 = sec2(z
F
 – x)(0 – 1) 

⇒ "#
"%

 = –sec2(z
F
 – x) 

On putting the y and "#
"%

 in "#
"%

 + y2 + 1 = 0, we get 

–sec2(z
F
 – x) + tan2(z

F
 – x) + 1 = 0 

⇒ –sec2(z
F
 – x) + sec2(z

F
 – x)= 0  (∵ 1 + tan2 A = sec2 A) 

⇒0 = 0 

LHS = RHS 

Hence Proved 

 

Q34 

To prove: "#
"%
	= sec2(z

F
 – x) 

Given: y = YZ[ %:[\] %
YZ[ %8[\] %

 

Proof: y = YZ[ %:[\] %
YZ[ %8[\] %

 

dividing numerator and denominator in RHS by cos x 
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 ⇒ y = 
stuD
stuD:	

uvwD
stuD

stuD
stuD8

	uvwD
stuD

 

⇒ y = +:	$56%
+	8	$56%

 

⇒ y = 
dx]yA:	$56%

+	8	dx]yA.$56%
    (∵ tan z

F
 = 1) 

⇒ y = tan(z
F
 + x)    (∵ tan (A + B) = dx]{	:	dx]|

+8	dx]{.dx]|
) 

differentiating both sides w.r.t. x 

⇒ "#
"%

 = "#
"%

[tan(z
F
 + x)] 

⇒ "#
"%

 = sec2(z
F
 + x)(0 + 1) 

⇒ "#
"%

 = sec2(z
F
 + x) 

Hence proved 

 

Exercise – 10D 

Q1 

f(x) = sin-1{B+	8	3L1%
,

} 

Let y = sin-1{B+	8	3L1%
,

} 

⇒ y = sin-1{B
,1J64D4
,

}   (∵ cos A = 2sin2 {
,
) 
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⇒ y = sin-1sin %
,
 

⇒ y = %
,

 

differentiate both sides w.r.t. x 

⇒ "#
"%

 = "
"%

(%
,
) 

∴ "#
"%

 = +
,
 

 

Q2 

f(x) = tan-1( [\] %
+:YZ[%

) 

Let y = tan-1( [\] %
+:YZ[%

) 

⇒ y = tan-1{
, [\]D4 YZ[

D
4

,3L14	D4
} 

  (∵ 1 + cos A = 2cos2 {
,
 and sin 2A = 2sin A cos A) 

⇒ y = tan-1{
[\]D4
3L1	D4

} 

⇒ y = tan-1{tan %
,
} 

⇒ y = %
,

 

differentiate both sides w.r.t. x 

⇒ "#
"%

 = "
"%

(%
,
) 
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∴ "#
"%

 = +
,
 

 

Q3 

f(x) = cot-1(+:	YZ[ %
[\] %

) 

Let y = cot-1(+:YZ[%
[\] %

) 

⇒ y = cot-1{
, YZ[4D4

, [\]D43L1	
D
4
} 

  (∵ 1 + cos A = 2cos2 {
,
 and sin 2A = 2sin A cos A) 

⇒ y = cot-1{
YZ[D4
1J6	D4

} 

⇒ y = cot-1{cot %
,
} 

⇒ y = %
,

 

differentiate both sides w.r.t. x 

⇒ "#
"%

 = "
"%

(%
,
) 

∴ "#
"%

 = +
,
 

 

Q4 

f(x) = cot-1(B+:	YZ[ %
+8	YZ[ %

) 
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Let y = cot-1(B+:	YZ[ %
+8	YZ[ %

) 

⇒ y = cot-1(B+:	YZ[ %
+8	YZ[ %

 × B+:	YZ[ %
+8	YZ[ %

) 

⇒ y = cot-1(B(+:	YZ[ %)
4

+8	YZ[4 %
) 

⇒ y = cot-1(B(+:	YZ[ %)
4

[\]4 %
) 

⇒ y = cot-1(+:	3L1%
[\] %

) 

⇒ y = cot-1{
, YZ[4D4

, [\]D43L1	
D
4
} 

  (∵ 1 + cos A = 2cos2 {
,
 and sin 2A = 2sin A cos A) 

⇒ y = cot-1{
YZ[D4
1J6	D4

} 

⇒ y = cot-1{cot %
,
} 

⇒ y = %
,

 

differentiate both sides w.r.t. x 

⇒ "#
"%

 = "
"%

(%
,
) 

∴ "#
"%

 = +
,
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Q5 

f(x) = tan-1(3L1%:[\] %
YZ[ %81J6%

) 

Let y = tan-1(3L1%:[\] %
YZ[ %81J6%

) 

Dividing numerator and denominator by cos x 

⇒ y = tan-1(
stuD
stuD:	

uvwD
stuD

stuD
stuD8

	uvwD
stuD

) 

⇒ y = tan-1(+:	$56%
+	8	$56%

) 

⇒ y = tan-1( 
dx]yA:	$56%

+	8	dx]yA.$56%
)  (∵ tan z

F
 = 1) 

⇒ y = tan-1(tan(z
F
 + x))   (∵ tan (A + B) = dx]{	:	dx]|

+8	dx]{.dx]|
) 

⇒ y = z
F
 + x 

differentiate both sides w.r.t. x 

⇒ "#
"%

 = "
"%

(z
F
 + x) 

∴ "#
"%

 = 1 

 

Q6 

f(x) = cot-1(YZ[ %8[\] %
YZ[ %:[\] %

) 

y = cot-1(YZ[ %8[\] %
YZ[ %:[\] %

) 

dividing numerator and denominator in RHS by cos x 
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⇒ y = cot-1(
stuD
stuD	8	

uvwD
stuD

stuD
stuD 	:

	uvwD
stuD

) 

⇒ y = cot-1(+	8	$56%
+:$56%

) 

⇒ y = cot-1(
dx]yA	8	$56%

+:dx]yA.$56%
)   (∵ tan z

F
 = 1) 

⇒ y = cot-1(tan(z
F
 – x))   (∵ tan (A – B) = dx]{	8dx]|

+:dx]{.dx]|
) 

⇒ y = cot-1(cot(z
,
 – (z

F
 – x)) 

⇒ y = cot-1(cot(z
F
 +  x)) 

⇒ y = (z
F
 +  x) 

differentiate both sides w.r.t. x 

⇒ "#
"%

 = "
"%

(z
F
 + x) 

∴ "#
"%

 = 1 

 

Q7 

f(x) = cot-1(B+:	YZ[ 9%
+8	YZ[ 9%

) 

Let y = cot-1(B+:	YZ[ 9%
+8	YZ[ 9%

) 

⇒ y = cot-1(B+:	YZ[ 9%
+8	YZ[ 9%

 × B+:	YZ[ 9%
+8	YZ[ 9%

) 
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⇒ y = cot-1(B(+:	YZ[ 9%)
4

+8	YZ[4 9%
) 

⇒ y = cot-1(B(+:	YZ[ 9%)
4

[\]4 9%
) 

⇒ y = cot-1(+:	3L19%
[\] 9%

) 

⇒ y = cot-1{
, YZ[4=D4

, [\]=D4 3L1	
=D
4

} 

  (∵ 1 + cos A = 2cos2 {
,
 and sin 2A = 2sin A cos A) 

⇒ y = cot-1{
YZ[=D4
1J6	=D4

} 

⇒ y = cot-1{cot 9%
,

} 

⇒ y = 9%
,

 

differentiate both sides w.r.t. x 

⇒ "#
"%

 = "
"%

(9%
,

) 

∴ "#
"%

 = 9
,
 

 

Q8 

f(x) = sec-1(+:$56
4%

+8$564	%
) 

Let y = sec-1(+:$56
4%

+8$564	%
) 
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Dividing numerator and denominator by 1+ tan2 x 

⇒ y = sec-1(
G}~�p4D
G}~�p4D
G�~�p4	D
G}~�p4D

) 

⇒ y = sec-1( +
YZ[ ,%

)   (∵ cos 2A =+8$56
4	{

+:$564{
) 

⇒ y = sec-1(sec 2x) 

⇒ y = 2x 

differentiate both sides w.r.t. x 

⇒ "#
"%

 = "
"%

(2x) 

∴ "#
"%

 = 2 

 

Q9 

f(x) = sin-1(+8$56
4%

+:$564	%
) 

Let y = sin-1(+8$56
4%

+:$564	%
) 

⇒ y = sin-1(cos 2x)   (∵ cos 2A =+8$56
4	{

+:$564{
) 

⇒ y = sin-1(sin(z
,
 – 2x) 

⇒ y = z
,
 – 2x 

differentiate both sides w.r.t. x 

⇒ "#
"%

 = "
"%

(z
,
 – 2x) 
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∴ "#
"%

 = – 2  

 

Q10 

f(x) = cosec-1(+:$56
4%

,$56%
) 

Let y = cosec-1(+:$56
4%

,$56%
) 

Dividing numerator and denominator by 1+ tan2 x 

⇒ y = cosec-1(
G}~�p4D
G}~�p4D
4~�pD

G}~�p4D

) 

⇒ y = cosec-1( +
[\] ,%

)   (∵ sin 2A = ,$56	{
+:$564{

) 

⇒ y = cosec-1(cosec 2x) 

⇒ y = 2x 

differentiate both sides w.r.t. x 

⇒ "#
"%

 = "
"%

(2x) 

∴ "#
"%

 = 2 

 

Q11 

f(x) = cot-1(cosec x + cot x) 

Let y = cot-1(cosec x + cot x) 

⇒ y = cot-1( +
[\] %

 + YZ[ %
[\] %

) 
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⇒ y = cot-1(+:YZ[%
[\] %

)    

⇒ y = cot-1(
,YZ[4D4

,[\]D4 YZ[
D
4
) 

   (∵ 1 + cos A = 2cos2 {
,
 and sin 2A = 2sin A cos A) 

⇒ y = cot-1(
YZ[D4
[\]D4

) 

⇒ y = cot-1(cot %
,
) 

differentiate both sides w.r.t. x 

⇒ "#
"%

 = "
"%

(%
,
) 

∴ "#
"%

 = +
,
 

 

Q12 

f(x) = tan-1(cot x) + cot-1(tan x) 

Let y = tan-1(cot x) + cot-1(tan x) 

⇒ y = tan-1(tan(z
,
 – x)) + cot-1(cot(z

,
 – x)) 

⇒ y = (z
,
 – x) + (z

,
 – x) 

⇒ y = π – 2x 

differentiate both sides w.r.t. x 

⇒ "#
"%

 = "
"%

(π – 2x) 
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∴ "#
"%

 = – 2 

 

Q13 

f(x) = sin-1{√1 − 𝑥,} 

Let x = cos θ (i.e. θ = cos-1x) 

⇒ f(x) = sin-1{√1 − 𝑐𝑜𝑠,	θ} 

⇒ f(x) = sin-1{√𝑠𝑖𝑛,	θ} 

⇒ f(x) = sin-1{sin θ} 

⇒ f(x) = θ 

Putting θ = cos-1x 

⇒ f(x) = cos-1x 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = "
"%

(cos-1x) 

∴ "�(%)
"%

 = − +
√+8%4

 

 

Q14 

f(x) = sin-1{B+8%
,

} 

Let x = cos θ (i.e. θ = cos-1x) 
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⇒ f(x) = sin-1{B+83L1�
,

} 

⇒ f(x) = sin-1{�
,1J64�4
,

} 

⇒ f(x) = sin-1{sin �
,
} 

⇒ f(x) = �
,
 

Putting θ = cos-1x 

⇒ f(x) = +
,
cos-1x 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = +
,
"
"%

(cos-1x) 

∴ "�(%)
"%

 = − +
,√+8%4

 

 

Q15 

f(x) = cos-1{B+:%
,

} 

Let x = cos θ (i.e. θ = cos-1x) 

⇒ f(x) = cos-1{B+:3L1�
,

} 
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⇒ f(x) = cos-1{�
,3L14�4

,
} 

⇒ f(x) = cos-1{cos �
,
} 

⇒ f(x) = �
,
 

Putting θ = cos-1x 

⇒ f(x) = +
,
cos-1x 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = +
,
"
"%

(cos-1x) 

∴ "�(%)
"%

 = − +
,√+8%4

 

 

Q16 

f(x) = cos-1{√1 − 𝑥,} 

Let x = sin θ (i.e. θ = sin-1x) 

⇒ f(x) = cos-1{√1 − 𝑠𝑖𝑛,	θ} 

⇒ f(x) = cos-1{√𝑐𝑜𝑠,	θ} 

⇒ f(x) = cos-1{cos θ} 

⇒ f(x) = θ 

Putting θ = sin-1x 

⇒ f(x) = sin-1x 
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differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = "
"%

(sin-1x) 

∴ "�(%)
"%

 = +
√+8%4

 

 

Q17 

f(x) = sin-1{2𝑥√1 − 𝑥,} 

Let x = sin θ (i.e. θ = sin-1x) 

⇒ f(x) = sin-1{2 sin θ√1 − 𝑠𝑖𝑛,	θ} 

⇒ f(x) = sin-1{2sin θ √𝑐𝑜𝑠,	θ} 

⇒ f(x) = sin-1{2sin θ.cos θ} 

⇒ f(x) = sin-1{sin 2θ} 

⇒ f(x) = 2θ 

Putting θ = sin-1x 

⇒ f(x) = 2sin-1x 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = 2 "
"%

(sin-1x) 

∴ "�(%)
"%

 = ,
√+8%4

 

 

Q18 
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f(x) = sin-1(3x – 4x3) 

Let x = sin θ (i.e. θ = sin-1x) 

⇒ f(x) = sin-1(3x – 4x3) 

⇒ f(x) = sin-1(3sin θ – 4sin3 θ) 

⇒ f(x) = sin-1(sin 3θ) 

⇒ f(x) = sin-1{sin 3θ} 

⇒ f(x) = 3θ 

Putting θ = sin-1x 

⇒ f(x) = 3sin-1x 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = 3 "
"%

(sin-1x) 

∴ "�(%)
"%

 = 9
√+8%4

 

 

Q19 

f(x) = sin-1(1 – 2x2) 

Let x = sin θ (i.e. θ = sin-1x) 

⇒ f(x) = sin-1(1 – 2x) 

⇒ f(x) = sin-1(1 – 2sin2 θ) 

⇒ f(x) = sin-1(cos 2θ) 

⇒ f(x) = sin-1{sin (z
,
 – 2θ)} 
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⇒ f(x) = z
,
 – 2θ 

Putting θ = sin-1x 

⇒ f(x) = z
,
 – 2sin-1x 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = 3 "
"%

(z
,
 – 2sin-1x) 

∴ "�(%)
"%

 = 8,
√+8%4

 

 

Q20 

f(x) = sec-1( +
√+8	%4

) 

Let x = sin θ (i.e. θ = sin-1x) 

⇒ f(x) = sec-1( +
√+8[\]4 �

) 

⇒ f(x) = sec-1( +
√YZ[4 �

) 

⇒ f(x) = sec-1( +
YZ[�

) 

⇒ f(x) = sec-1(sec θ) 

⇒ f(x) = θ 

Putting θ = sin-1x 

⇒ f(x) = sin-1x 

differentiating both sides w.r.t. x 
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⇒ "�(%)
"%

 = "
"%

(sin-1x) 

∴ "�(%)
"%

 = +
√+8%4

 

 

Q21 

f(x) = tan-1( %
√+8	%4

) 

Let x = sin θ (i.e. θ = sin-1x) 

⇒ f(x) = tan-1( [\]�
√+8[\]4 �

) 

⇒ f(x) = tan-1( [\]�
√YZ[4 �

) 

⇒ f(x) = tan-1([\]�
YZ[�

) 

⇒ f(x) = tan-1(tan θ) 

⇒ f(x) = θ 

Putting θ = sin-1x 

⇒ f(x) = sin-1x 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = "
"%

(sin-1x) 

∴ "�(%)
"%

 = +
√+8%4
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Q22 

f(x) = tan-1( %
+:√+8	%4

) 

Let x = sin θ (i.e. θ = sin-1x) 

⇒ f(x) = tan-1( [\]�
+:	√+8[\]4 �

) 

⇒ f(x) = tan-1( [\]�
+:	√YZ[4 �

) 

⇒ f(x) = tan-1( [\]�
+:	YZ[�

) 

⇒ f(x) = tan-1(
, [\]�4 YZ[

�
4

YZ[4�4
) 

⇒ f(x) = tan-1(tan �
,
) 

⇒ f(x) = �
,
 

Putting θ = sin-1x 

⇒ f(x) = +
,
sin-1x 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = +
,
"
"%

(sin-1x) 

∴ "�(%)
"%

 = +
,√+8%4
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Q23 

f(x) = cot-1(√+8	%
4

%
) 

Let x = sin θ (i.e. θ = sin-1x) 

⇒ f(x) = cot-1(√+8	1J6
4	�

[\]�
) 

⇒ f(x) = cot-1(√	3L1
4	�

[\]�
) 

⇒ f(x) = cot-1(YZ[�
[\]�

) 

⇒ f(x) = cot-1(cot θ) 

⇒ f(x) = θ 

Putting θ = sin-1x 

⇒ f(x) = sin-1x 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = "
"%

(sin-1x) 

∴ "�(%)
"%

 = +
√+8%4

 

 

Q24 

f(x) = sec-1( +
+8,%4

) 

Let x = sin θ (i.e. θ = sin-1x) 

⇒ f(x) = sec-1( +
+8,1J64�

) 
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⇒ f(x) = sec-1( +
3L1	,�

) 

⇒ f(x) = sec-1(sec 2θ) 

⇒ f(x) = θ 

Putting θ = sin-1x 

⇒ f(x) = sin-1x 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = "
"%

(sin-1x) 

∴ "�(%)
"%

 = +
√+8%4

 

 

Q25 

f(x) = sin-1( +
√+:	%4

) 

Let x = cot θ (i.e. θ = cot-1x) 

⇒ f(x) = sin-1( +
√+:YZd4 �

) 

⇒ f(x) = sin-1( +
√YZ[iY4 �

) 

⇒ f(x) = sin-1( +
YZ[iY�

) 

⇒ f(x) = sin-1(sin θ) 

⇒ f(x) = θ 

Putting θ = cot-1x 

⇒ f(x) = cot-1x 
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differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = "
"%

(cot-1x) 

∴ "�(%)
"%

 = − +
+:%4

 

 

Q26 

f(x) = tan-1(+:%
+8%

) 

Let x = tan θ (i.e. θ = tan-1x) 

⇒ f(x) = tan-1(+:dx]�
+8dx]�

) 

⇒ f(x) = tan-1(
dx]yA:dx]�	

+8dx]yA dx]�
) 

⇒ f(x) = tan-1(tan(z
F
 + θ)) 

⇒ f(x) = z
F
 + θ 

Putting θ = tan-1x 

⇒ f(x) = z
F	

 + tan-1x 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = "
"%
�z
F
� +	 "

"%
(tan-1x) 

∴ "�(%)
"%

 = +
+:%4
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Q27 

f(x) = cot-1(+:%
+8%

) 

Let x = tan θ (i.e. θ = tan-1x) 

⇒ f(x) = cot-1(+:dx]�
+8dx]�

) 

⇒ f(x) = cot-1(
dx]yA:dx]�	

+8dx]yA dx]�
) 

⇒ f(x) = cot-1{cot ( z
,
 – (z

F
 + θ))} 

⇒ f(x) = z
F
 – θ 

Putting θ = tan-1x 

⇒ f(x) = z
F
 – tan-1x 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = "
"%
�z
F
� +	 "

"%
(tan-1x) 

∴ "�(%)
"%

 = +
+:%4

 

 

Q28 

f(x) = tan-1(9%8%
=

+89%4
) 

Let x = tan θ (i.e. θ = tan-1x) 

⇒ f(x) = tan-1(9 dx]�8$56
=�

+89$564�
) 
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⇒ f(x) = tan-1(tan 3θ) 

⇒ f(x) = 3θ 

Putting θ = tan-1x 

⇒ f(x) = tan-1x 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = 3 "
"%

(tan-1x) 

∴ "�(%)
"%

 = 9
+:%4

 

 

Q29 

f(x) = cosec-1(+:%
4

,%
) 

Let x = tan θ (i.e. θ = tan-1x) 

⇒ f(x) = tan-1(+:$56
4	�

, dx]�
) 

⇒ f(x) = tan-1(tan 2θ) 

⇒ f(x) = 2θ 

Putting θ = tan-1x 

⇒ f(x) = tan-1x 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = 2 "
"%

(tan-1x) 

∴ "�(%)
"%

 = ,
+:%4
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Q30 

f(x) = sec-1(+:%
4

+8%4
) 

Let x = tan θ (i.e. θ = tan-1x) 

⇒ f(x) = sec-1(+:$56
4�

+8$564�
) 

dividing numerator and denominator by 1 + tan2 θ 

⇒ f(x) = sec-1(
G}~�p4�
G}~�p4�
G�~�p4�
G}~�p4�

) 

⇒ f(x) = sec-1( +
YZ[ ,�

) 

⇒ f(x) = sec-1(sec 2θ) 

⇒ f(x) = 2θ 

Putting θ = tan-1x 

⇒ f(x) = tan-1x 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = 2 "
"%

(tan-1x) 

∴ "�(%)
"%

 = ,
+:%4

 

 

Q31 

f(x) = sin-1( +
√+:	%4

) 

Let x = cot θ (i.e. θ = cot-1x) 
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⇒ f(x) = sin-1( +
√+:YZd4 �

) 

⇒ f(x) = sin-1( +
√YZ[iY4 �

) 

⇒ f(x) = sin-1( +
YZ[iY�

) 

⇒ f(x) = sin-1(sin θ) 

⇒ f(x) = θ 

Putting θ = cot-1x 

⇒ f(x) = cot-1x 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = "
"%

(cot-1x) 

∴ "�(%)
"%

 = − +
+:%4

 

 

Q32 

f(x) = sec-1(%
4:+
%48+

) 

⇒ f(x) = sec-1(−+:	%4

+8%4
) 

⇒ f(x) = 𝜋 – sec-1(−+:	%4

+8%4
) 

Let x = tan θ (i.e. θ = tan-1x) 

⇒ f(x) = 𝜋 – sec-1(+:$56
4�

+8$564�
) 

dividing numerator and denominator by 1 + tan2 θ 
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⇒ f(x) = 𝜋 – sec-1(
G}~�p4�
G}~�p4�
G�~�p4�
G}~�p4�

) 

⇒ f(x) = 𝜋 – sec-1( +
YZ[ ,�

) 

⇒ f(x) = 𝜋 – sec-1(sec 2θ) 

⇒ f(x) = 𝜋 – 2θ 

Putting θ = tan-1x 

⇒ f(x) = tan-1x 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = "
"%
𝜋 – 2 "

"%
(tan-1x) 

∴ "�(%)
"%

 = 8,
+:%4

 

 

Q33 

f(x) = cos-1(+8%
4p

+:%4p
) 

Let xn = tan θ (i.e. θ = tan-1xn) 

⇒ f(x) = cos-1(+8$56
4	�

+:$564�
) 

dividing numerator and denominator by 1 + tan2 θ 

⇒ f(x) = cos-1(+8$56
4�

+:$564�
) 

⇒ f(x) = cos-1(cos 2θ) 

⇒ f(x) = 2θ 
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Putting θ = tan-1xn 

⇒ f(x) = tan-1xn 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = 2 "
"%

(tan-1xn) 

∴ "�(%)
"%

 = 8,6	%
p�G

+:%4p
 

 

Q34 

f(x) = tan-1( %
√548%4

) 

Let x = a.sin θ (i.e. θ = sin-1%
5
) 

⇒ f(x) = tan-1( 5 [\]�
√548541J64�

) 

dividing numerator and denominator by 1 + tan2 θ 

⇒ f(x) = tan-1( 5 [\]�
b54(+81J64�)

) 

⇒ f(x) = tan-1( 5 [\]�
b54(3L14�)

) 

⇒ f(x) = tan-1(5 [\]�
5 YZ[�

) 

⇒ f(x) = tan-1(tan θ) 

⇒ f(x) = θ 

Putting θ = sin-1%
5
 

⇒ f(x) = sin-1%
5
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differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = "
"%

(sin-1%
5
) 

⇒ "�(%)
"%

 = +

5B+8(D�)
4
 

∴ "�(%)
"%

 = +
√548%4

 

 

Q35 

f(x) = sin-1(2𝑎𝑥√1 − 𝑎,𝑥,) 

Let ax = sin θ (i.e. θ = sin-1ax) 

⇒ f(x) = sin-1(2𝑠𝑖𝑛θ√1 − 𝑠𝑖𝑛,θ) 

⇒ f(x) = sin-1(2.sin θ.cos θ) 

⇒ f(x) = sin-1(sin 2θ) 

⇒ f(x) = 2θ 

Putting θ = sin-1ax 

⇒ f(x) = sin-1ax 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = 2 "
"%

(sin-1ax) 

⇒ "�(%)
"%

 = ,5
b+8(5%)4

 

∴ "�(%)
"%

 = ,5
√+854%4
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Q36 

f(x) = tan-1(√+:5
4%48+
5%

) 

Let ax = tan θ (i.e. θ = tan-1ax) 

⇒ f(x) = tan-1(√+:$56
4�8+

dx]�
) 

⇒ f(x) = tan-1([iY�8+
dx]�

) 

⇒ f(x) = tan-1(
G

stu�8+
uvw�
stu�

) 

⇒ f(x) = tan-1(+8YZ[�
[\]�

) 

⇒ f(x) = tan-1(
, [\]4�4

,[\]�4 YZ[
�
4

) 

⇒ f(x) = tan-1(
[\]�4
YZ[�4

) 

⇒ f(x) = tan-1(tan �
,
) 

⇒ f(x) = �
,
 

Putting θ = tan-1ax 

⇒ f(x) = +
,
tan-1ax 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = +
,
"
"%

(tan-1ax) 
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∴ "�(%)
"%

 = 5
,(+8(5%)4)

 

 

Q37 

f(x) = sin-1( %4

√5A:%A
) 

Let x2 = a2.cot θ (i.e. θ = cot-1%
4

54
) 

⇒ f(x) = sin-1( 54 YZd �
√5A:5A3L$A�

) 

⇒ f(x) = sin-1( 54 YZd �
b5A(+:3L$A�)

) 

⇒ f(x) = sin-1( 54 YZd �
b5A(3L123A�)

) 

⇒ f(x) = sin-1( 54 YZd �
543L1234�

) 

⇒ f(x) = sin-1(3L1	�
[\]�

×sin θ) 

⇒ f(x) = sin-1(cos θ) 

⇒ f(x) = sin-1(sin (z
,
 – θ)) 

⇒ f(x) = z
,
 – θ 

Putting θ = cot-1%
4

54
 

⇒ f(x) = z
,
 – cot-1%

4

54
 

differentiating both sides w.r.t. x 
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⇒ "�(%)
"%

 = "
"%

(z
,
 – cot-1%

4

54
) 

⇒ "�(%)
"%

 = ,%

54(+:(D
4

�4
)4)

 

∴ "�(%)
"%

 = ,5
4%

5A:%A
 

 

Q38 

f(x) = tan-1(2
4D:+
24D8+

) 

⇒ f(x) = tan-1(− +:24D

+8	24D
) 

⇒ f(x) = –tan-1(+:2
4D

+8	24D
) 

Let e2x = tan θ (i.e. θ = tan-1e2x) 

⇒ f(x) = –tan-1(+:dx]�
+8dx]�

) 

⇒ f(x) = –tan-1(
dx]yA:dx]�

+8dx]yA dx]�
) 

⇒ f(x) = –tan-1(tan(z
F	

 + θ)) 

⇒ f(x) = – z
F	

 – θ 

Putting θ = tan-1e2x 

⇒ f(x) = – z
F	

 – tan-1e2x 

differentiating both sides w.r.t. x 
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⇒ "�(%)
"%

 = "
"%

(– z
F	

 – tan-1e2x) 

⇒ "�(%)
"%

 = 0 − ,24D

+:(24D)4
 

∴ "�(%)
"%

 = 8,2
4D

+:2AD
 

 

Q39 

f(x) = cos-1(2x) + 2cos-1(√1 − 4𝑥,) 

Let 2x = cos θ (i.e. θ = cos-1(2x) 

⇒ f(x) = cos-1(cos θ) + 2cos-1(√1 − 𝑐𝑜𝑠,θ) 

⇒ f(x) = θ + 2cos-1(sin θ) 

⇒ f(x) = θ + 2cos-1(cos(z
,
 – θ) 

⇒ f(x) = θ + 2(z
,
 – θ) 

⇒ f(x) = θ + 𝜋 – 2θ 

⇒ f(x) = 𝜋 – θ 

Putting θ = cos-1(2x) 

⇒ f(x) = 𝜋 – cos-1(2x) 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = "
"%

(𝜋 – cos-1(2x)) 

⇒ "�(%)
"%

 = ,
b+8(,%)4
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∴ "�(%)
"%

 = ,
√+8F%4

 

 

Q40 

f(x) = tan-1( √%8%
+:%=/4

) 

⇒ f(x) = tan-1( √%8%
+:%√%

) 

⇒ f(x) = tan-1√𝑥 – tan-1x 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = "
"%

(tan-1√𝑥 – tan-1x) 

⇒ "�(%)
"%

 = +

+:k√%m
4 .

+
,√%

 – +
+:%4

 

∴ "�(%)
"%

 = +
,√%(+:%)

 – +
+:%4

 

 

Q42 

f(x) = tan-1(√5:√%
+8√5%

) 

⇒ f(x) = tan-1√𝑎 + tan-1√𝑥 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = "
"%

(tan-1√𝑎 + tan-1√𝑥) 

⇒ "�(%)
"%

 = +

+:k√%m
4 .

+
,√%
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∴"�(%)
"%

 = +
,√%(+:%)

 

 

Q43 

f(x) = tan-1(98,%
+:�%

) 

⇒ f(x) = tan-13 – tan-12x 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = "
"%

(tan-13 – tan-12x) 

⇒ "�(%)
"%

 = 0 – +
+:(,%)4

. 2  

∴"�(%)
"%

 = 8,
(+:F%4)

 

 

Q44 

f(x) = tan-1( ;%
+8�%4

) 

⇒ f(x) = tan-1( 9%:,%
+89%.,%

) 

Let 3x = tan A (i.e. A = tan-13x) 

and 2x = tan B (i.e. B = tan-12x) 

⇒ f(x) = tan-1( $56{:$56|
+8$56{.$56|

) 

⇒ f(x) = tan-1(tan (A + B)) 

⇒ f(x) = (A + B) 
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Put back value of A and B in above equation, 

⇒ f(x) = tan-13x + tan-12x 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = "
"%

(tan-13x + tan-12x) 

⇒ "�(%)
"%

 = +
+:(9%)4

. 3 + +
+:(,%)4

. 2  

∴"�(%)
"%

 = 9
(+:�%4)

+ ,
(+:F%4)

 

 

Q45 

f(x) = tan-1( ,%
+:+;%4

) 

⇒ f(x) = tan-1( ;%89%
+:;%.9%

) 

⇒ f(x) = tan-15x – tan-13x 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = "
"%

(tan-15x + tan-13x) 

⇒ "�(%)
"%

 = +
+:(;%)4

. 5 – +
+:(9%)4

. 3  

∴"�(%)
"%

 = ;
(+:,;%4)

− 9
(+:�%4)

 

 

Q46 

To prove: "#
"%

 = +
+:%4

 



	
 

Class XII www.vedantu.com               RS Aggarwal Solutions 

Given: y = tan-1(5%8h
5:h%

) 

dividing numerator and denominator by a, 

⇒ y = tan-1(
�D��
�

�}�D
�

) 

⇒ y = tan-1(
%8��
+:��.%

) 

⇒ y = tan-1x – tan-1 h
5
 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = "
"%

(tan-1x – tan-1h
5
	) 

⇒ "�(%)
"%

 = +
+:(%)4

 – 0  

∴"�(%)
"%

 = +
+:%4

 

Hence, Proved 

 

Q47 

To show: "#
"%

 = F
+:%4

 

Given: y = sin-1( ,%
+:%4

) + sec-1(+:%
4

+8%4
) 

Let x = tan θ (i.e. θ = tan-1 x) 

⇒ y = sin-1( ,dx]	�
+:dx]4	�

) + sec-1(+:dx]
4	�

+8dx]4	�
) 



	
 

Class XII www.vedantu.com               RS Aggarwal Solutions 

⇒ y = sin-1(sin 2θ) + sec-1(sec 2θ) 

⇒ y = 2θ + 2θ 

⇒ y = 4θ 

Putting θ = tan-1(x) 

⇒ f(x) = 4tan-1(x) 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = "
"%

(4tan-1(x)) 

∴ "�(%)
"%

 = F
+:%4

 

 

Q48 

To show: "#
"%

 = 0 

Given: y = sec-1(%:+
%8+

) + sin-1(%8+
%:+

) 

⇒ y = cos-1(%:+
%8+

) + sin-1(%8+
%:+

) 

⇒ y = z
,
 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = "
"%

(z
,
) 

∴ "�(%)
"%

 = 0 
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Q49 

To show: "#
"%

 = − %
√+8%4

 

Given: y = sin{2tan-1B+8%
+:%

)} 

Let x = cos θ (i.e. θ = cos-1 x) 

⇒ y = sin{2tan-1B+8YZ[	�
+:YZ[	�

)} 

⇒ y = sin{2tan-1�
,[\]4 	�4
,YZ[4 	�4	

)} 

⇒ y = sin{2tan-1(tan �
,
)} 

⇒ y = sin 2 × �
,
 

⇒ y = sin θ 

Putting θ = cos-1x 

⇒ f(x) = sin(cos-1x) 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = "
"%

(sin(cos-1x)) 

⇒ "�(%)
"%

 = –cos(cos-1 x). +
√+8%4

 

∴ "�(%)
"%

 = – %
√+8%4
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Q50 

To Prove: "#
"%

 = +
,√+8%4

 

Given: y = tan-1{√+:%8√+8%
√+:%:√+8%

} 

Let x = cos 2θ (i.e. θ = +
,
cos-1 x) 

⇒ y = tan-1{√+:YZ[	,�8√+8YZ[	,�
√+:YZ[	,�:√+8YZ[	,�

} 

⇒ y = tan-1{√, YZ[
4 �8√, [\]4 �

√, YZ[4 �:√, [\]4 �
} 

⇒ y = tan-1{√,(YZ[�8[\]�)
√,(YZ[�:[\]�)

} 

⇒ y = tan-1{(YZ[�8[\]�)
(YZ[�:[\]�)

} 

Dividing numerator and denominator by cos θ 

⇒ y = tan-1{
stu��uvw�

stu�
stu�}uvw�

stu�

} 

⇒ y = tan-1{
+8uvw�stu�

+:uvw�stu�

} 

⇒ y = tan-1{+8$56�
+:$56�

} 

⇒ y = tan-1{
$56yA8$56�

+:dx]yA$56�
} 

⇒ y = tan-1{tan z
F
− 	θ} 

⇒ y = �
F
− 	θ 
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Putting θ = +
,
cos-1x 

⇒ f(x) = �
F
− +

,
cos-1x 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = "
"%

(�
F
− +

,
cos-1x) 

∴ "�(%)
"%

 = +
,√+8%4

 

 

Q51 

f(x) = sin-1(,
D}G

+:FD
) 

⇒ f(x) = sin-1( ,D.,
+:(,4)D

) 

Let 2x = tan θ (i.e. θ = tan-1 (2x)) 

⇒ f(x) = sin-1( ,dx]	�
+:dx]4 �	

) 

⇒ f(x) = sin-1(sin 2θ) 

⇒ f(x) =  2θ 

Putting θ = tan-1(2x) 

⇒ f(x) = 2tan-1(2x) 

differentiating both sides w.r.t. x 

⇒ "�(%)
"%

 = "
"%

(2tan-1(2x)) 
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⇒ "�(%)
"%

 = 2. +
+:(,D)4

.2xlog2 

∴ "�(%)
"%

 = ,
G}��Z�,
+:FD

 

 

 

 

 


