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               NCERT Solutions for Class-XI Maths 
                          
                        Chapter-13 Exercise-Miscellaneous 
 

NCERT Math Class 11 
 

1. Find the derivative of the following functions from first principle: 
(i)  
(ii)  
(iii)  

(iv)  

1. (i) Let . Accordingly,  
By first principle, 

  

  

  

  

  

 

(ii) Let . Accordingly,  

By first principle, 
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(iii) Let . Accordingly,  
By first principle, 

  

  

  

  

  

  

  

  
 

(iv) Let . Accordingly,  

By first principle, 
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2. Find the derivative of the following functions (it is to be understood that a, b, c, d, p, q, r 
and s are fixed non-zero constants and m and n are integers): (x + a) 

2. Let f(x) = x + a. Accordingly, f(x + h) = x + h + a 
By first principle, 
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3. Find the derivative of the following functions (it is to be understood that  

and  are fixed non-zero constants and  and  are integers  

3. Let  

  

  

  

  

  

  

 
4. Find the derivative of the following functions (it is to be understood that a, b, c, d, p, q, r 

and s are fixed non-zero constants and m and n are integers):  
4. Let f(x) = (ax + b)(cx + d)2 

By product rule, 

  

   

   

   

  
 

5. Find the derivative of the following functions (it is to be understood that  

and  are fixed non-zero constants and  and  are integers):  

5. Let   
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6. Find the derivative of the following functions (it is to be understood that a, b, c, d, p, q, r 

and s are fixed non-zero constants and m and n are integers):  

6. Let  

By quotient rule 

  

 =  

 =  

 =  

∴  

 
7. Find the derivative of the following functions (it is to be understood that  

and  are fixed non-zero constants and  and  are integers):  

7. Let  

By quotient rule, 
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8. Find the derivative of the following functions (it is to be understood that a, b, c, d, p, q, r 

and s are fixed non-zero constants and m and n are integers):  

8. Let  
By quotient rule 

  

 =  

 =  

  

 
9. Find the derivative of the following functions (it is to be understood that  

and  are fixed non-zero constants and  and  are integers):  

9. Let  

By quotient rule, 
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10. Find the derivative of the following functions (it is to be understood that a, b, c, d, p, q, r 

and s are fixed non-zero constants and m and n are integers):  

10. Let  

  

 =  

 =  

 =  

∴  

 
11. Find the derivative of the following functions (it is to be understood that  

and  are fixed non-zero constants and  and  are integers):  
11.  

  

  

  

12. Find the derivative of the following functions (it is to be understood that a, b, c, d, p, q, r 
and s are fixed non-zero constants and m and n are integers):  

12. Let f(x) = (ax + b)n 
By first principle  
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 =  
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 =  
∴ f’(x) = na (ax + b)n-1 

 
13. Find the derivative of the following functions (it is to be understood that  

and  are fixed non-zero constants and  and  are integers):  

13. Let  

 

Now, let  

 

 

 

 

 

 Terms containing higher degrees of 
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dx dx

= +¢ + + + +

( ) m
1
f x (cx d)= +

( ) m
1
f x h (cx ch d)+ = + +
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Similarly,  

Therefore, from (1), (2), and (3), we obtain 

  

 
 

14. Find the derivative of the following functions (it is to be understood that a, b, c, d, p, q, r 
and s are fixed non-zero constants and m and n are integers): sin (x+a) 

14. Let f(x) = sin (x + a), accordingly f(x + h) = sin (x + h + a) 
By first principle, 

  

=  

=  

=  

=  

= cos (x + a) 
 

15. Find the derivative of the following functions (it is to be understood that  
and  are fixed non-zero constants and  and  are integers):  

m mc(cx d) 0
cx d
é ù= + +ê ú+ë û

( )
mmc(cx d)

cx d
+

=
+

m 1mc(cx d) -= +

mt m 1d (cx d) mc(cx d)
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¢
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2
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2
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15. Let  
By product rule, 

  

Let . Accordingly,  

By first principle, 

  

  

  

  

  

  

  

  

  

  
  

Now, let . Accordingly,  

By first principle, 

  

    

From (1), (2), and (3), we obtain  

( )f x cosecxcotx=

( ) ' 'f x cosecx(cotx) cotx(cosecx)¢ = +
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1
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1
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h®

+ -
=
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h sinxsin x h®
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h sinxsin x h®

é ù- -
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+ê úë û
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sinx h sin x h®

é ù-
= × ê ú

+ê úë û

( )h 0 h 0
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sinx h sin x h® ®

æ ö- æ ö= × ç ÷ç ÷ç ÷+è øè ø

( )
1 11

sinx sin x 0
æ ö-

= × × ç ÷ç ÷+è ø
1

sin2x
-

=

2cosec x= -
' 2(cotx) cosec x\ = -

( )
2
f x cosecx= ( ) ( )

2
f x h cosec x h+ = +

( )'
2
f x

( ) ( )
2 2
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f x h f x
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h®

+ -
=

( )
h 0

1lim cosec x h cosecx
h®
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16. Find the derivative of the following functions (it is to be understood that a, b, c, d, p, q, r 

and s are fixed non-zero constants and m and n are integers):  

16. Let f(x) =  

By quotient rule  

  

( )
( )h 0

sinx sin x h1lim
h sinxsin x h®

é ù- +
= ê ú

+ê úë û

( )h 0

x x h x x h2cos sin
1 1 2 2lim
sinx h sin x h®

é ù+ + - -æ ö æ ö
ç ÷ ç ÷ê úè ø è øê ú= ×

+ê ú
ê úë û

( )h 0

2x h h2cos sin
1 1 2 2lim
sinx h sin x h®

é ù+ -æ ö æ ö
ç ÷ ç ÷ê úè ø è øê ú= ×

+ê ú
ê úë û

( )h 0

h 2x hsin cos
1 2 2lim

hsinx sin x h
2

®

é ù+æ ö æ ö- ç ÷ ç ÷ê úè ø è øê ú= × ×
+æ öê ú

ç ÷ê úè øë û

( )h 0 h 0

h 2x hsin cos
1 2 2lim lim

hsinx sin x h
2

® ®

+æ ö æ ö
ç ÷ ç ÷- è ø è ø= × ×

+æ ö
ç ÷
è ø

( )

2x 0cos
1 21

sinx sin x 0

+æ ö
ç ÷- è ø= × ×

+

1 cosx
sinx sinx
-

= ×

cosecx cotx= - ×
'(cosecx) cosecx cotx\ = - ×

( ) ( ) ( )2

3 2

f x  cosecx cosec x cotx cosecxcotx

 cosec x cot xcosecx

= - + -

= - -

¢

cos x
1 sin x+

cos x
1 sin x+

( )
( ) ( ) ( )

( )2

d d1 sin x cosx cosx 1 sin x
dx dxf x

1 sin x
¢

+ - +
=

+
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17. Find the derivative of the following functions (it is to be understood that  

and  are fixed non-zero constants and  and  are integers):  

17. Let  

By quotient rule, 

  

  

  

  

  

  

 
 

18. Find the derivative of the following functions (it is to be understood that a, b, c, d, p, q, r 

and s are fixed non-zero constants and m and n are integers):  

18. Let f(x) =  

( )( ) ( )( )
( ) ( )

2 2

2 2

1 sin x sin x cosx cosx sin x sin x cos x
1 sin x 1 sin x

+ - - - - -
= =

+ +

( )
( ) ( )

2 2

2 2

sin x sin x cos x sin x 1
1 sin x 1 sin x

- - + - -
= =

+ +

( )
( )2

1 sin x
 

1 sin x

+
= -

+

( ) ( )
1f x

1 sin x
= -

+
¢\

a,b,c,d,p,q,r

s m n sinx cosx
sinx cosx

+
-

( ) sinx cosxf x
sinx cosx

+
=

-

( )
( ) ( ) ( ) ( )

2

d dsinx cosx sinx cosx sinx cosx sinx cosx
dx dxf x  

(sinx cosx)
¢

- + - + -
=

-

( )( ) ( )( )
2

sinx cosx cosx sinx sinx cosx cosx sinx
(sinx cosx)

- - - + +
=

-
2 2

2
(sinx cosx) (sinx cosx)

(sinx cosx)
- - - +

=
-

2 2 2 2

2

sin x cos x 2sinxcosx sin x cos x 2sinxcosx

(sinx cosx)

é ù- + - + + +ë û=
-

[ ]
2

1 1
(sinx cosx)

- +
=

-

2
2

(sinx cosx)
-

=
-

sec x 1
sec x 1

-
+

sec x 1
sec x 1

-
+
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By quotient rule, 

  

  

  

  

 
19. Find the derivative of the following functions (it is to be understood that  

and  are fixed non-zero constants and  and  are integers):  
19. Let . 

Accordingly, for . 

  

For . 

 

 

 

 

[By Leibnitz product rule] 
For . 

  

  

( )
1 1 1 cosxcosxf x 1 1 cosx1
cosx

- -
= =

++

( )
( ) ( ) ( ) ( )

( )2

d d1 cosx 1 cosx 1 cosx 1 cosx
dx dxf x

1 cosx

+ - - - +
=

+
¢

( )( ) ( )( )
( ) ( )2 2

1 cosx sin x 1 cosx sin x sin x cosxsin x sin x sin x cosx
1 cosx 1 cosx

+ - - - + + -
= =

+ +

( ) ( )2 2 2
2

2sin x 2sin x 2tan xsecx
1 cos x secx 11cos x 1

cos x

= = =
+ +æ ö+ç ÷

è ø

( )
( )2
2tan xsecxf x
secx 1

\
+

¢ =

a,b,c,d,p,q,r
s m n nsin x

ny sin x=

n 1,y sinx= =
dy dcosx, i.e., sinx cosx
dx dx

\ = =

2n 2,y sin x= =

( )dy d sinxsinx
dx dx

\ =

' '(sinx) sinx sinx(sinx)= +

cosxsinx sinxcosx= +

2sinxcosx=

3n 3,y sin x= =

( )2dy d sinxsin x
dx dx

\ =

( )'' 2 2(sinx) sin x sinx sin x= + [ By Leibnitz product rule] 
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We assert that  

Let our assertion be true for . 

i.e.,  

Consider 

  

  

  

  

  
  

Thus, our assertion is true for . 

Hence, by mathematical induction,  

 
20. Find the derivative of the following functions (it is to be understood that a, b, c, d, p, q, r 

and s are fixed non-zero constants and m and n are integers):  

20. Let f(x) =  

By quotient rule, 

  

  

  

( )2cosxsin x sinx 2sinxcosx= + [ Using (1) ] 
2 2cosxsin x 2sin xcosx= +

23sin xcosx=

( ) ( )n 1nd sin x nsin xcosx
dx

-=

n k=

( ) ( )k 1kd sin x ksin xcosx
dx

-=

( )k 1d sin x
dx

+

( )kd sinxsin x
dx

=

( )'' k k(sinx) sin x sinx sin x   [By Leibnitz product rule] = +

( )( )k 1kcosxsin x sinx ksin xcosx-= +

k kcosxsin x ksin xcosx= +

( ) kk 1 sin xcosx= +

n k 1= +

( ) ( )n 1nd sin x nsin xcosx
dx

-=

a bsin x
c dcos x
+
+

a bsin x
c dcos x
+
+

( )
( ) ( ) ( ) ( )

( )2

d dc dcosx a bsin x a bsin x c dcosx
dx dxf x

c dcosx

+ + - + +
=

+
¢

( )( ) ( )( )
( )2

c dcosx bcosx a bsin x dsin x

c dcosx

+ - + -
=

+

( )
( )

( )

2 22 2

2 2

bccos x adsin x bd cos x sin xcbcos x bdcos x adsin x bdsin x
c dcos x c dcos x

+ + ++ + +
= =

+ +
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21. Find the derivative of the following functions (it is to be understood that  

and  are fixed non-zero constants and  and  are integers):  

21. Let  

By quotient rule, 

  

  

Let . Accordingly,  
By first principle, 

  

  

  

  

  

  

  

  
From (i) and (ii), we obtain 

( )
( )2

bccosx adsin x bdf x
c dcosx
+ +

\
+

¢ =

a,b,c,d,p,q,r

s m n
( )sin x a
cosx

+

( ) ( )sin x a
f x

cosx
+

=

( )
( ) ( )

2

d dcosx sin x a sin x a cosx
dx dxf x  

cos x

é + ù - +ë û
=¢

( )
( ) ( )( )

2

dcosx sin x a sin x a sinx
dxf x

cos x

é + ù - + -ë û
=¢

( ) ( )g x sin x a= + ( ) ( )g x h sin x h a+ = + +

( ) ( ) ( )
h 0

g x h g x
g x lim

h®

+ -
=¢

( ) ( )
h 0

1 lim sin x h a sin x a
h®

= é + + - + ùë û

h 0

1 x h a x a x h a x alim 2cos sin
h 2 2®

é ù+ + + + + + - -æ ö æ ö= ç ÷ ç ÷ê úè ø è øë û

h 0

1 2x 2a h hlim 2cos sin
h 2 2®

é ù+ +æ ö æ ö= ç ÷ ç ÷ê úè ø è øë û

h 0

hsin
2x 2a h 2lim cos

h2
2

®

é ùì üæ ö
ê úç ÷ï ï+ + ï ïæ ö è øê ú= í ýç ÷ æ öê úè øï ïç ÷ê úï ïè øî þë û

hh 0 0
2

hsin
2x 2a h h2limcos lim   As h 0 0

h2 2
2

® ®

ì üæ ö
ç ÷ï ï+ + ï ïæ ö é ùè ø= × ® Þ ®í ýç ÷ ê úæ öè ø ë ûï ïç ÷ï ïè øî þ

h 0

2x 2a sinhcos 1 lim 1
2 h®

+æ ö é ù= ´ =ç ÷ ê úè ø ë û

( )cos x a= +
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22. Find the derivative of the following functions (it is to be understood that a, b, c, d, p, q, r 

and s are fixed non-zero constants and m and n are integers):  

22. Let f(x) =  
By product rule, 

  

  

  

  
 

23. Find the derivative of the following functions (it is to be understood that  

and  are fixed non-zero constants and  and  are integers  

23. Let  

By product rule, 

  

  

  
 

24. Find the derivative of the following functions (it is to be understood that a, b, c, d, p, q, r 
and s are fixed non-zero constants and m and n are integers):  

24. Let f(x) =  
By product rule, 

  

  

∴ f’(x) = (ax2 + sin x) (-q sin x) + (p + q cos x) (2ax + cos x) 

( ) ( ) ( )
2

cosx cos x a sinxsin x a
f x  

cos x
× + + +

=¢

( )
2

cos x a x
cos x
+ -

=

2
cosa
cos x

=

4x (5sin x 3cosx)-
4x (5sin x 3cosx)-

( ) ( ) ( ) ( )4 4d df x x 5sin x 3cosx 5sin x 3cosx x
dx dx

= -¢ + -

( ) ( ) ( ) ( )4 4d d dx 5 sin x 3 cosx 5sin x 3cosx x
dx dx dx

é ù= ´ - + -ê úë û

( ) ( )( )4 3x 5cosx 3 sinx 5sinx 3cosx 4x= é - - ù + -ë û

( ) [ ]3f x x 5xcosx 3xsin x 20sin x 12cosx= + + -¢\

a,b,c,d,p,q,r

s m n ( )2) : x 1 cosx+

( ) ( )2f x x 1 cosx= +

( ) ( ) ( ) ( )2 2d df x  x 1 cosx cosx x 1
dx dx

¢ = + + +

( )( ) ( )2x 1 sinx cosx 2x= + - +

2x sinx sinx 2xcosx= - - +

2(ax sin x)(p qcosx)+ +
2(ax sin x)(p qcosx)+ +

( ) ( ) ( ) ( ) ( )2 2d df x ax sin x p qcosx p qcosx ax sin x
dx dx

¢ = + + + + +

( )( ) ( )( )2ax sinx qsinx p qcosx 2ax cosx= + - + + +
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25. Find the derivative of the following functions (it is to be understood that  

and  are fixed non-zero constants and  and  are integers  

25. Let  
By product rule, 

  

Let . Accordingly,  
By first principle, 

  

  

  

  

  

  

  

  

  

  
Therefore, from (i) and (ii), we obtain 

 

a,b,c,d,p,q,r
s m n ( )( )) : x cosx x tanx+ -

( ) ( )( )f x x cosx x tanx= + -

( ) ( ) ( ) ( ) ( )

( ) ( ) ( ) ( )( )

( ) ( )( )

d df x  x cosx x tanx x tanx x cosx
dx dx

d d x cosx x tanx x tanx 1 sinx
dx dx

d x cosx 1 tanx x tanx 1 sinx
dx

= + - + - +

é ù= + - + - -ê úë û
é ù= +

¢

- + - -ê úë û

( )g x tanx= ( ) ( )g x h tan x h+ = +

( ) ( ) ( )
h 0

g x h g x
g x lim

h®

+ -
=¢

( )
h 0

tan x h tanx
lim

h®

æ + - ö
= ç ÷

è ø

( )
( )h 0

sin x h1 sinxlim
h cos x h cosx®

é ù+
= -ê ú

+ê úë û

( ) ( )
( )h 0

sin x h cosx sinxcos x h1lim
h cos x h cosx®

é ù+ - +
= ê ú

+ê úë û

( )
( )h 0

sin x h x1 1lim
cosx h cos x h®

é ù+ -
= × ê ú

+ê úë û

( )h 0

1 1 sinhlim
cosx h cos x h®

é ù
= × ê ú

+ê úë û

( )h 0 h 0

1 sinh 1lim lim
cosx h cos x h® ®

æ öæ ö= × × ç ÷ç ÷ ç ÷+è ø è ø

( )
1 11
cosx cos x 0

= × ×
+

2
1

cos x
=

2sec x=

( )f x¢ ( )( ) ( )( )2x cosx 1 sec x x tanx 1 sinx= + - + - -
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] 

 
 

26. Find the derivative of the following functions (it is to be understood that a, b, c, d, p, q, r 

and s are fixed non-zero constants and m and n are integers):  

26. Let f(x) =  

By quotient rule, 

  

  

  

  

  

 
27. Find the derivative of the following functions (it is to be understood that  

and  are fixed non-zero constants and  and  are integers): 

  

27. Let  

By quotient rule, 

  

  

( )( ) ( )( )2x cosx tan x x tanx 1 sinx= + - + - -

( ) ( )( )2tan x x cosx x tanx 1 sinx= - + + - -

4x 5sin x
3x 7cos x

+
+

4x 5sin x
3x 7cos x

+
+

( )
( ) ( ) ( ) ( )

( )2

d d3x 7cosx 4x 5sin x 4x 5sin x 3x 7cosx
dx dxf x

3x 7cosx

+ + - + +
=

+
¢

( )( ) ( )( )
( )2

3x 7cosx 4 5cosx 4x 5sin x 3 7sin x

3x 7cosx

+ + - + -
=

+

( )

2 2

2
12x 15xcosx 28cosx 35cos x 12x 28xsin x 15sin x 35sin x

3x 7cosx
+ + + - + - +

=
+

( )
( )

2 2

2

15xcos x 28cos x 28xsin x 15sin x 35 cos x sin x
 

3x 7cos x

+ + - + +
=

+

( )
( )2

35 15xcosx 28cosx 28xsin x 15sin xf x
3x 7cosx

+ + -

+
¢ +

\ =

a,b,c,d,p,q,r
s m n

2x cos
4

sinx

pæ ö
ç ÷
è ø

( )
2x cos

4f x
sinx

pæ ö
ç ÷
è ø=

( )
( ) ( )2 2

2

d dsinx x x sinx
dx dxf x  cos

4 sin x

é ù-ê úp
= × ê ú

ê ú
ë û

¢

2

2
sinx 2x x cosxcos

4 sin x
é ùp × -

= × ê ú
ë û
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28. Find the derivative of the following functions (it is to be understood that a, b, c, d, p, q, r 

and s are fixed non-zero constants and m and n are integers):  

28. Let f(x) =  

By quotient rule, 

  

  

  

29. Find the derivative of the following functions (it is to be understood that  
and  are fixed non-zero constants and  and  are integers):  

29. Let  
By product rule, 

  

  

  

Let  

Accordingly,  and  

  

  

  

[ ]
2

xcos 2sinx xcosx
4
sin x

p
-

=

x
1 tan x+

x
1 tan x+

( )
( ) ( ) ( )

( )2

d d1 tan x x x 1 tan x
dx dxf x
1 tan x

¢
+ - +

=
+

( )
( )

2

2

1 tan x xsec x

1 tan x

+ -
=

+

( )
( )

2

2
1 tan x xsec xf x

1 tan x
¢\

+ -
=

+

a,b,c,d,p,q,r
s m n ( )( )x secx x tanx+ -

( ) ( )( )f x x secx x tanx= + -

( ) ( ) ( ) ( ) ( )d df x  x secx x tanx x tanx x secx
dx dx

¢ = + - + - +

( ) ( ) ( ) ( )d d d dx secx x tanx x tanx x secx
dx dx dx dx
é ù é ù= + - + - +ê ú ê úë û ë û

( ) ( )d dx secx 1 tanx x tanx 1 secx
dx dx

é ù é ù= + - + - +ê ú ê úë û ë û

( ) ( )
1 2
f x tanx,f x secx= =

( ) ( )
1
f x h tan x h+ = + ( ) ( )

2
f x h sec x h+ = +

( )
( ) ( )' 1 1

1 h 0

f x h f x
f x lim

h®

æ + - ö
= ç ÷ç ÷

è ø

( )
h 0

tan x h tanx
lim

h®

æ + - ö
= ç ÷

è ø

( )
h 0

tan x h tanx
lim

h®

é + - ù
= ê ú

ë û
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     (ii) 

  

  

  

  

  

  

( )
( )h 0

sin x h1 sinxlim
h cos x h cosx®

é ù+
= -ê ú

+ê úë û

( ) ( )
( )h 0

sin x h cosx sinxcos x h1lim
h cos x h cosx®

é ù+ - +
= ê ú

+ê úë û

( )
( )h 0

sin x h x1lim
h cos x h cosx®

é ù+ -
= ê ú

+ê úë û

( )h 0

1 sinhlim
h cos x h cosx®

é ù
= ê ú

+ê úë û

( )h 0 h 0

sinh 1lim lim
h cos x h cosx® ®

æ öæ ö= × ç ÷ç ÷ ç ÷+è ø è ø

2
2
11 sec x

cos x
= ´ =

2d tanx sec x
dx

Þ =

( )
( ) ( )' 2 2

2 h 0

f x h f x
f x lim

h®

æ + - ö
= ç ÷ç ÷

è ø

( )
h 0

sec x h secx
lim

h®

æ + - ö
= ç ÷

è ø

( )h 0

1 1 1lim
h cos x h cosx®

é ù
= -ê ú

+ê úë û

( )
( )h 0

cosx cos x h1lim
h cos x h cosx®

é ù- +
= ê ú

+ê úë û

( )h 0

x x h x x h2sin sin
1 1 2 2lim
cosx h cos x h®

é ù+ + - -æ ö æ ö- ×ç ÷ ç ÷ê úè ø è øê ú= ×
+ê ú

ê úë û

( )h 0

2x h h2sin sin
1 1 2 2lim
cosx h cos x h®

é ù+ -æ ö æ ö- ×ç ÷ ç ÷ê úè ø è øê ú= ×
+ê ú

ê úë û
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    (iii) 

From (i), (ii), and (iii), we obtain 
 

 
30. Find the derivative of the following functions (it is to be understood that a, b, c, d, p, q, r 

and s are fixed non-zero constants and m and n are integers):  

29. Let f(x) =  

By quotient rule, 

  

  

  

  

( )h 0

hsin
2x h 2sin h2

21 lim
cosx cos x h®

é ùì üæ ö
ê úç ÷ï ï+ ï ïæ ö è øê úí ýç ÷ê úè øï ï
ê úï ïî þê ú= ×

+ê ú
ê ú
ê ú
ê ú
ê úë û

( )

hh 0 0
2

h 0

hsin
2x h 2limsin lim h2

2
limcos x h

® ®

®

ì üæ ö
ç ÷ï ïì ü+ ï ïæ ö è ø

í ýí ýç ÷
è øî þï ï

ï ïî þ
+

sinx 1secx
cosx

×
= ×

d secx secxtanx
dx

Þ =

( ) ( )( ) ( )( )2f x x secx 1 sec x x tanx 1 secxtanx= + - + - +¢

n
x

sin x

n
x

sin x

( )
n n

2n

d dsin x x x sin x
dx dxf x
sin x

-
=¢

( ) ( )n 1n

2n

dsin x 1 x nsin x sin x
dx

sin x

-æ ö´ - ´ç ÷
è ø=

( )n n 1

2n

sin x x sin xcosx

sin x

--
=

( )n 1

2n

sin x sin x nxcosx
sin x

- -
=
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( ) n 1
sin x nxcosxf x
sin x+
-

=¢\


