
Chapter 1: Differentiation 
 

 
EXERCISE 1.1 [PAGES 11 - 13] 

 

Exercise 1.1 | Q 1.1 | Page 11 

Differentiate the following w.r.t.x: (x3 – 2x – 1)5 

 

SOLUTION 

 

 



 
Note : Out of the two methods given above, we will use Method 2 for solving the 
remaining problems. 

 

 
SOLUTION 

 

 

 



 

 
SOLUTION 

 

 



 

 

 
SOLUTION 

 

 

 



SOLUTION 

 

 

 
 

Exercise 1.1 | Q 2.01 | Page 12 
 
Differentiate the following w.r.t.x: cos(x2 + a2) 

 

SOLUTION 

 



 

 
SOLUTION 

 

 
 

 
SOLUTION 

 



 
 

 



SOLUTION 

 

 

 



SOLUTION 

 

 

 
 

SOLUTION 

 

 



 
SOLUTION 

 

 

 
SOLUTION 

 

 



 
 

 
SOLUTION 

 

 
 
Exercise 1.1 | Q 2.1 | Page 12 
 

Differentiate the following w.r.t.x: cos2[log(x2 + 7)] 



SOLUTION 

 

 
Exercise 1.1 | Q 2.11 | Page 12 

Differentiate the following w.r.t.x: tan[cos (sinx)] 

 

SOLUTION 

 

 
 

Exercise 1.1 | Q 2.12 | Page 12 



 
Differentiate the following w.r.t.x: sec[tan (x4 + 4)] 

 

SOLUTION 

 

 

 
SOLUTION 

 

 



 

 
 

SOLUTION 

 

 

 
SOLUTION 

 



 
 

 
SOLUTION 

 

 



 
Exercise 1.1 | Q 2.17 | Page 12 
 

Differentiate the following w.r.t.x: [log {log(logx)}]2 

 

SOLUTION 

 

 
 

Exercise 1.1 | Q 2.18 | Page 12 

Differentiate the following w.r.t.x: sin2x2 – cos2x2 



SOLUTION 

 

 
 

Exercise 1.1 | Q 3.01 | Page 12 

Differentiate the following w.r.t.x: (x2 + 4x + 1)3 + (x3− 5x − 2)4  

 

SOLUTION 

 

 
 



Exercise 1.1 | Q 3.02 | Page 12 
Differentiate the following w.r.t.x: (1 + 4x)5 (3 + x −x2)8  

 

SOLUTION 

 

 
 

 



SOLUTION 

 

 
 

 



 

SOLUTION 

 

 

 
Exercise 1.1 | Q 3.05 | Page 12 
 

Differentiate the following w.r.t.x: (1 + sin2 x)2 (1 + cos2 x)3 
 

SOLUTION 
 



 
= 3(1 + sin2x)2(1 + cos2x)2.[2cosx( – sinx)] + 2(1 + sin2x)(1 + cos2x)3[2sinx .cosx] 
= 3(1 + sin2x)2(1 + cos2x)2(– sin2x) + 2(1 + sin2x)(1 + cos2x)3(sin2x) 

 
= sin2x(1 + sin2x)(1 + cos2x)2 [– 3(1 + sin2x) + 2(1 + cos2x)] 

= sin2x(1 + sin2x)(1 + cos2x)2(– 3 – 3sin2x + 2 + 2cos2x) 
 
= sin2x(1 + sin2x)(1 + cos2x)2[– 1 – 3sin2x + 2(1 – sin2x)] 

= sin2x(1 + sin2x)(1 + cos2x)2(–1 – 3sin2x + 2 – 2sin2x) 
= sin2x(1 + sin2x)(1 + cos2x)2(1 – 5sin2x). 

 

 



 

SOLUTION 

 

 
 

Exercise 1.1 | Q 3.07 | Page 12 

Differentiate the following w.r.t.x: log (sec 3x+ tan 3x) 



 

SOLUTION 

 

 
 

 



 

SOLUTION 

 

 

 
 

 



SOLUTION 

 

 
 

 



SOLUTION 

 

 

 
 

 



SOLUTION 

 

 

 
 

Exercise 1.1 | Q 3.12 | Page 12 

Differentiate the following w.r.t.x: log[tan3x.sin4x.(x2 + 7)7] 



SOLUTION 

 

 
 

 



 

SOLUTION 

 

 

 

 
SOLUTION 

 



 

 



 
SOLUTION 

 

 



 
 

 
SOLUTION 

 

 



 

 

 
SOLUTION 

 

 



 

 
 

SOLUTION 

 

 

 



SOLUTION 

 

 
 

 



SOLUTION 

 

 

 
Exercise 1.1 | Q 4.1 | Page 12 
 

A table of values of f, g, f' and g' is given : 
 

x f(x) g(x) f'(x) g'(x) 



2 1 6 –3 4 

4 3 4 5 -6 

6 5 2 –4 7 

 

If r(x) =f [g(x)] find r' (2). 

 

SOLUTION 

 

 
 

Exercise 1.1 | Q 4.2 | Page 12 

A table of values of f, g, f' and g' is given : 

 

x f(x) g(x) f'(x) g'(x) 

2 1 6 –3 4 

4 3 4 5 -6 

6 5 2 –4 7 

 
If R(x) =g[3 + f(x)] find R'(4). 



SOLUTION 

 

 
 

Exercise 1.1 | Q 4.3 | Page 12 

A table of values of f, g, f' and g' is given : 
 

x f(x) g(x) f'(x) g'(x) 

2 1 6 –3 4 

4 3 4 5 -6 

6 5 2 –4 7 

 
If s(x) =f[9 − f (x)] find s'(4). 

 



SOLUTION 

 

 
 

Exercise 1.1 | Q 4.4 | Page 12 

A table of values of f, g, f' and g' is given : 
 

x f(x) g(x) f'(x) g'(x) 

2 1 6 –3 4 

4 3 4 5 -6 

6 5 2 –4 7 

 
If S(x) =g [g(x)] find S'(6). 



 

SOLUTION 

 

 
 

 
 

 
 
 



 
 

SOLUTION 

 

 
 

Exercise 1.1 | Q 7 | Page 12 
 
Find the x co-ordinates of all the points on the curve y = sin 2x − 2 sin x, 0 ≤ x < 2π, 

where dy/dx = 0. 
 



SOLUTION 

 

 

 



 
Exercise 1.1 | Q 8 | Page 13 
 

Select the appropriate hint from the hint basket and fill up the blank spaces in the 
following paragraph. [Activity]: 

 
"Let f (x) =x2 + 5 and g (x) =ex + 3 then 
f[g(x)] = .......... and g[f(x)] =........... 

 
Now f'(x) = .......... and g'(x) = .......... 

The derivative of f[g(x)] w. r. t. x in terms of f and g is .......... 
 

 



 

SOLUTION 

 

 
 

EXERCISE 1.2 [PAGES 29 - 30] 
 
Exercise 1.2 | Q 1.1 | Page 29 

 
Find the derivative of the function y = f(x) using the derivative of the inverse function x = 
f-1(y) in the following: y = √x 



 

SOLUTION 

 

 
 

Exercise 1.2 | Q 1.2 | Page 29 

Find the derivative of the function y = f(x) using the derivative of the inverse function x = 

f-1(y) in the following: y =  



SOLUTION 

 

 

 
 

Exercise 1.2 | Q 1.3 | Page 29 



Find the derivative of the function y = f(x) using the derivative of the inverse function x = 

f-1(y) in the following: y =  

 

SOLUTION 
 

 
 

Exercise 1.2 | Q 1.4 | Page 29 

Find the derivative of the function y = f(x) using the derivative of the inverse function x = 

f–1(y) in the following: y = log(2x – 1) 



SOLUTION 

 

 

 
Exercise 1.2 | Q 1.5 | Page 29 

 
Find the derivative of the function y = f(x) using the derivative of the inverse function x = 
f–1(y) in the following: y = 2x + 3 



SOLUTION 

 

 
 

Exercise 1.2 | Q 1.6 | Page 29 

Find the derivative of the function y = f(x) using the derivative of the inverse function x = 
f–1(y) in the following: y = ex – 3 



SOLUTION 

 

 

 
 

Exercise 1.2 | Q 1.7 | Page 29 

Find the derivative of the function y = f(x) using the derivative of the inverse function x = 
f–1(y) in the following: y = e2x-3  



SOLUTION 

y = e2x-3                                     ...(1) 
We have to find the inverse function of y = f(x), i.e x in terms of y. 

From (1), 
 
2x – 3= log y 

∴ 2x = log y + 3 

 
∴ x = f–1(y) 

 
 

Exercise 1.2 | Q 1.8 | Page 29 

Find the derivative of the function y = f(x) using the derivative of the inverse function x = 

f–1(y) in the following: y =  



 

SOLUTION 

 

 

 
 

Exercise 1.2 | Q 2.1 | Page 29 



Find the derivative of the inverse function of the following : y = x2·ex 

 

SOLUTION 

 

 
 

Exercise 1.2 | Q 2.2 | Page 29 

Find the derivative of the inverse function of the following : y = x cos x 

 

SOLUTION 

 

 



 
 

Exercise 1.2 | Q 2.3 | Page 29 

Find the derivative of the inverse function of the following : y = x ·7x 

 

SOLUTION 
 

 
 

Exercise 1.2 | Q 2.4 | Page 29 

Find the derivative of the inverse function of the following : y = x2 + log x 



 

SOLUTION 

 

 
 

Exercise 1.2 | Q 2.5 | Page 29 

Find the derivative of the inverse function of the following : y = x log x 

 

SOLUTION 

 



 
 

Exercise 1.2 | Q 3.1 | Page 29 

Find the derivative of the inverse of the following functions, and also find their value at 

the points indicated against them. y = x5 + 2x3 + 3x, at x = 1 

 

SOLUTION 

 
 



 

 
 

Exercise 1.2 | Q 3.2 | Page 29 

Find the derivative of the inverse of the following functions, and also find their value at 

the points indicated against them. y = ex + 3x + 2 



SOLUTION 

 

 
 

Exercise 1.2 | Q 3.3 | Page 29 

Find the derivative of the inverse of the following functions, and also find their value at 
the points indicated against them. y = 3x2 + 2logx3 



SOLUTION 

 

 

 
Exercise 1.2 | Q 3.4 | Page 29 



Find the derivative of the inverse of the following functions, and also find their value at 
the points indicated against them. y = sin(x – 2) + x2 

 

SOLUTION 

 

 

 
 

Exercise 1.2 | Q 4 | Page 29 

If f(x) = x3 + x – 2, find (f–1)'(–2). 



SOLUTION 

 

 
 

 



 

SOLUTION 

 

 

 
 

 



SOLUTION 

 

 

 
 

Exercise 1.2 | Q 6.01 | Page 29 

Differentiate the following w.r.t. x : tan–1(log x) 



SOLUTION 

 

 
 

Exercise 1.2 | Q 6.02 | Page 29 

Differentiate the following w.r.t. x : cosec–1 (e–x) 

 

SOLUTION 

 



 
 

Exercise 1.2 | Q 6.03 | Page 29 

Differentiate the following w.r.t. x : cot–1(x3) 

 

SOLUTION 

 

 
 

Exercise 1.2 | Q 6.04 | Page 29 

Differentiate the following w.r.t. x : cot–1(4x) 

SOLUTION 

 



 
 

SOLUTION 

 

 
 

 



SOLUTION 

 

 

 
 

Exercise 1.2 | Q 6.07 | Page 29 

Differentiate the following w.r.t. x : cos–1(1 –x2) 



SOLUTION 

 

 
 

 



SOLUTION 

 

 
 

Exercise 1.2 | Q 6.09 | Page 29 

Differentiate the following w.r.t. x : cos3[cos–1(x3)] 

 

SOLUTION 

 

 
 

 



SOLUTION 

 
 

Exercise 1.2 | Q 6.02 | Page 29 

Differentiate the following w.r.t. x : cosec–1 (e–x) 

 

SOLUTION 

 
 



Exercise 1.2 | Q 6.03 | Page 29 
Differentiate the following w.r.t. x : cot–1(x3) 

 

SOLUTION 

 

 
 

Exercise 1.2 | Q 6.04 | Page 29 

Differentiate the following w.r.t. x : cot–1(4x) 

 

SOLUTION 
 

 
 
 

 



 
 

SOLUTION 

 

 

 
SOLUTION 

 

 



 
 

Exercise 1.2 | Q 6.07 | Page 29 

Differentiate the following w.r.t. x : cos–1(1 –x2) 

 

SOLUTION 
 

 
 



 
SOLUTION 

 

 
Exercise 1.2 | Q 6.09 | Page 29 

Differentiate the following w.r.t. x : cos3[cos–1(x3)] 

SOLUTION 

 

 

 



 

SOLUTION 

 

 

 

SOLUTION 

 

 

 



SOLUTION 

 

 

 



SOLUTION 

 

 

 



SOLUTION 

 

 

 

 



SOLUTION 

 

 

 

 



 

 



SOLUTION 

 

 

 



SOLUTION 

 

 

 

 

SOLUTION 

 



 

 



SOLUTION 

 

 

Exercise 1.2 | Q 7.11 | Page 30 
 

Differentiate the following w.r.t. x : tan–1 (cosec x + cot x) 



 

SOLUTION 

 

 

 

 



SOLUTION 

 

 

 



 

 

 



 

SOLUTION 

 

 

 



SOLUTION 

 

 

 



SOLUTION 

 

 

 

 



 

SOLUTION 

 

 

 

 



SOLUTION 

 

 

 

 



 

SOLUTION 

 

 

 



 

 

SOLUTION 

 

 

 



 

SOLUTION 

 

 

 



SOLUTION 

 

 

 



SOLUTION 

 

 

 

 



SOLUTION 

 

 

 



 

Exercise 1.2 | Q 9.05 | Page 30 

Differentiate the following w.r.t. x : cos–1(3x – 4x3) 

 

SOLUTION 

Let y = cos–1(3x – 4x3) 
Put x = sinθ. 
Then θ = sin–1x 

∴ y = cos–1(3sinθ - 4sin3θ) 

= cos–1(sin3θ) 

 



 

 

SOLUTION 

 

 



 

 

SOLUTION 

 



 

 

 

SOLUTION 

 

 



 

 

 



SOLUTION 

 

 

 



 

SOLUTION 

 

 

 



 

 

SOLUTION 

 

 



 

 

SOLUTION 

 

 

 



 

SOLUTION 

 

 

 



SOLUTION 

 

 

 

SOLUTION 

 

 



 

 

SOLUTION 

 

 



 

 

 

SOLUTION 

 

 



 

 

SOLUTION 

 

 



 

 

SOLUTION 

 

 

 



SOLUTION 

 

 

 



SOLUTION 

 

 

 

EXERCISE 1.3 [PAGES 39 - 40] 

 

 



SOLUTION 

 

 

 



SOLUTION 

 

 

 

 



SOLUTION 

 

 

 



SOLUTION 

 

 

 

 



SOLUTION 

 

 

 

 



SOLUTION 

 

 

 

SOLUTION 

 



 

 

SOLUTION 

 

 



 

SOLUTION 

 

 

 



SOLUTION 

 

 

 



 

 

 

SOLUTION 

 

 



 

 

 



 

SOLUTION 

 

 



 

 

 

SOLUTION 

 



 

 

 

SOLUTION 

 



 

 

 



SOLUTION 

 

 

 



 

 

 



SOLUTION 

 

 

 



 

SOLUTION 

 

 

 

SOLUTION 

 

 



 

SOLUTION 

 

 

 



SOLUTION 

 

 

 

SOLUTION 

 

 



 

 

SOLUTION 

 

 

 



SOLUTION 

 

 

 

SOLUTION 

 



 

 

SOLUTION 

 

 



 

SOLUTION 

 

 

 

 



SOLUTION 

 

 

 

 



SOLUTION 

 

 

 



 

 

 

SOLUTION 

 

 



 

 

 

SOLUTION 

 

 



 

 

 



SOLUTION 

 

 

 

 



SOLUTION 

 

 

 

 



SOLUTION 

 

 

 



 

SOLUTION 

 

 

 



SOLUTION 

 

 

 

SOLUTION 

 

 



 

 

SOLUTION 

 



 

 

SOLUTION 

 

 

 

SOLUTION 

 



 

 

SOLUTION 

 



 

 

SOLUTION 

 

 

 



SOLUTION 

 

 

 



SOLUTION 

 

 

 



 

 

EXERCISE 1.4 [PAGES 48 - 49] 

 

 

SOLUTION 

 

 



 

 

SOLUTION 

 

 



 

SOLUTION 

 

 

 

 



 

SOLUTION 

 

 

 



SOLUTION 

 

 

 



SOLUTION 

 

 

 



 

 

SOLUTION 

 

 



 

 

SOLUTION 

 

 



 

 



 

 

SOLUTION 

 

 



 

 

 

SOLUTION 

 

 



 

 

 



SOLUTION 

 

 

 



 

SOLUTION 

 

 



 

 

 



SOLUTION 

 

 

 



 

SOLUTION 

 

 



 

 

SOLUTION 

 

x = esin3t, y = ecos3t  

∴ log x = logesin3t, logy = logecos3t 

 

∴ log x = (sin 3t)(log e), log y = (cos 3t)(log e) 

∴ log x = sin 3t, log y = cos 3t ...(1) ... [∵ log e = 1] 

 

Differentiating both sides w.r.t. t, we get 



 

 

SOLUTION 

 

 



 

 

SOLUTION 

 

 



 

 



 

 

SOLUTION 

 

 



 

 

 

SOLUTION 

 

 



 

 

 



SOLUTION 

 

 

 



 

SOLUTION 

 

 

 



SOLUTION 

 

 

 

SOLUTION 

 

 



 

 



 

 

 



SOLUTION 

 

 

 



 

 

 

SOLUTION 

 

 



 

 

 



SOLUTION 

 

 

 

 



 

SOLUTION 

 

 

 



 

 

SOLUTION 

 



 

 

 



SOLUTION 

 

 



 

 



 

 

EXERCISE 1.5 [PAGE 60] 



 

SOLUTION 

 

 

Exercise 1.5 | Q 1.2 | Page 60 
Find the second order derivatives of the following : e2x . tan x 



 

SOLUTION 

 

 

 



Exercise 1.5 | Q 1.3 | Page 60 
Find the second order derivatives of the following : e4x. cos 5x 

 

SOLUTION 

 

 

 

Exercise 1.5 | Q 1.4 | Page 60 

 
Find the second order derivatives of the following : x3.logx 



 

SOLUTION 

 

 

Exercise 1.5 | Q 1.5 | Page 60 
 

Find the second order derivatives of the following : log(logx) 



 

SOLUTION 

 

 

 



SOLUTION 

 

 

 



 

 

SOLUTION 

 

 



 

 

SOLUTION 

 



 

 

 



 

 

SOLUTION 

 

 



 

 

 



SOLUTION 

 

 

 



 

 

SOLUTION 

 

 



 

 

SOLUTION 

 

 



 

 

SOLUTION 

 

 



 

SOLUTION 

 

 

 

 



 

SOLUTION 

 

 



 

 

SOLUTION 

 

 



 

 

 

SOLUTION 

 

 



 

 



 

 

SOLUTION 

 

 

 



 

 

SOLUTION 

 

 



 

 

 

SOLUTION 

 



 

 

 



 

 

SOLUTION 

 

 



 

 

SOLUTION 

 

 



 

 

 



 

SOLUTION 

 

 



 

 

SOLUTION 

 

 



 

 

 

SOLUTION 

 

 



 

 

 

 



 

 

 



SOLUTION 

 

 

 

 

SOLUTION 

 



 

 



 

 

SOLUTION 

 

 



 

 

SOLUTION 

 

 



 

 

 



SOLUTION 

 

 

 



 

 

SOLUTION 

 

 



 

 

 



 

SOLUTION 

 

 

 



 

 

MISCELLANEOUS EXERCISE 1 [PAGES 61 - 63] 

 

 



 

SOLUTION 

 

 

 

 



SOLUTION 

 

 

 

SOLUTION 

 

 

 



 

 



SOLUTION 

 

 

 



SOLUTION 

 

 

 



SOLUTION 

 

 

 



 

 

SOLUTION 

 

 



 

SOLUTION 

 

 

 



 

SOLUTION 

 

 

 



 

SOLUTION 

 

 

 



SOLUTION 

 

 

 



 

SOLUTION 

 

 

MISCELLANEOUS EXERCISE 1 [PAGES 63 - 64] 



 

Let u (x) = f[g(x)], v(x) = g[f(x)] and w(x) = g[g(x)]. Find each derivative at x = 1, if it 

exists i.e. find u'(1), v' (1) and w'(1). If it doesn't exist, then explain why? 

SOLUTION 

 

 



 

 



 

Miscellaneous Exercise 1 | Q 2 | Page 63 

Solve the following :  
 
The values of f(x), g(x), f'(x) and g'(x) are given in the following table : 

 

x f(x) g(x) f'(x) fg'(x) 

– 1 3 2 – 3 4 

2 2 – 1 – 5 – 4 

 

Match the following : 

 

 



SOLUTION 

 

 

 



 

 

Miscellaneous Exercise 1 | Q 3 | Page 63 

 
Suppose that the functions f and g and their derivatives with respect to x have the 
following values at x = 0 and x = 1:  

 

 



 

SOLUTION 

 

 



 

 



 

 

SOLUTION 

 

 



 

 

 

SOLUTION 

 



 

 



 

 

 

SOLUTION 

 



 

 

SOLUTION 

 



 

 

 



SOLUTION 

 

 

 



SOLUTION 

 

 

 



 

 

SOLUTION 

 

 



 

 

 



SOLUTION 

 

 

 

 

SOLUTION 

 

x sin (a + y) + sin a . cos (a + y) = 0          ...(1) 

 

Differentiating w.r.t. x, we get 

 

 



 

 

 



SOLUTION 

 

 

 

SOLUTION 

 

 



 

 

SOLUTION 

 

If y = f(x) is a differentiable function of x such that inverse function x = f–1(y) exists, then 

 



 

 

SOLUTION 

 

 



 

 



 

 



 

SOLUTION 

 

 



 

 



 

SOLUTION 

 

 



 

 



 

 

 



SOLUTION 

 

 

 

= (a2cos2x + b2sin2x)(b2 – a2)(cos2x – sin2x) – [(b2 – a2)sin x cosx]2 + (a2cos2x + 
b2sin2x)2    ...[By (1) and (2)] 



= (a2b2cos2x – a4cos2x + b4sin2x – a2b2sin2x) x (cos2x –sin2x) – (b4sin2xcos2x + 
a4sin2xcos2x  – 2a2b2sin2x cos2x) + (a4cos4x + b4sin4x + b4sin4x + 2a2b2sin2x cos2x) 

= a2b2cos4x – a2b2sin2xcos2x – a4cos4x + a4sin2xcos2x + b4sin2xcos2x – b4sin2xcos2x – 
a4sin2xcos2x + 2a2b2sin2xcos2x + a4cos4x + b4x + b4sin4x + 2a2b2sin2xcos2x 

= a2b2cos4x + 2a2b2sin2xcos2x + a2b2sin4x 
= a2b2 (sin4x + 2sin2x cos2x + cos4x) 

 

 

SOLUTION 

 

 



 

 

 

SOLUTION 

 

 



 

 



 

Miscellaneous Exercise 1 | Q 7.4 | Page 64 
If y = A cos (log x) + B sin (log x), show that x2y2 + xy1 + y = 0. 

 

SOLUTION 

 

Miscellaneous Exercise 1 | Q 7.5 | Page 64 
 
If y = Aemx + Benx, show that y2 – (m + n)y1 + mny = 0. 



 

SOLUTION 

 

 

 

 


