
MATHS

BOOKS - S CHAND MATHS (ENGLISH)

DIFFERENTIATION

Example

1. Differentiate the following functions with

respect to  from definition. 

(i) 

x

x2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_izj8dIvi1LbX


Watch Video Solution

2. Differentiate  with respect to  from

definition.

Watch Video Solution

√x x

3. Differentiate  with respect to  from

definition.

Watch Video Solution

1

x3
x

https://dl.doubtnut.com/l/_izj8dIvi1LbX
https://dl.doubtnut.com/l/_Nf5jWeIxVizD
https://dl.doubtnut.com/l/_jHDT8iZYgbeu
https://dl.doubtnut.com/l/_WtiDncBSs5SU


4. Differentiate  with respect to 

from definition.

Watch Video Solution

√ax + b x

5. Differentiate  with respect to  from

definition.

Watch Video Solution

ax + b

ax + d
x

https://dl.doubtnut.com/l/_WtiDncBSs5SU
https://dl.doubtnut.com/l/_k28Tm9gROrpc


6. Using first principles, prove that

.

Watch Video Solution

( ) =
d

dx

1

f(x)

−f' (x)

{f(x)}2

7. Let . Find the rate

of change of y w.r.t x at x=0.

Watch Video Solution

y = ax3 + bx2 + cx + d

https://dl.doubtnut.com/l/_OkE8pbPuGYAS
https://dl.doubtnut.com/l/_TmHjmHmbbPhN


8. Let .Find the rate of change of y

w.r.t. x at x=2.

Watch Video Solution

y = x +
1

x

9. Find the roots of quadrratic equation

.

Watch Video Solution

x2 − 3x + 2

https://dl.doubtnut.com/l/_jcf7SxFyclkH
https://dl.doubtnut.com/l/_rbzAM4ZJjTHU


10. Let .Find the instantaneous

rate of change of y with respect to x at x = 1.

Watch Video Solution

y = x + 2x22
3

11. Let .Find the instantaneous rate

of change of y with respect to x at x = 3.

Watch Video Solution

y =
x + 3

x

https://dl.doubtnut.com/l/_revxGrirTqY0
https://dl.doubtnut.com/l/_PdIB2tiMwsfm


12. Let Find the rate of change

of y with respect to x when x=2.

Watch Video Solution

y = (x + )
2

1

x

13. The
equation of a tangent to the parabola


 . The point on this line

from which the
other tangent to the parabola

is perpendicular to the given tangent is
 (1)


(2) 
(3) 
(4) 

Watch Video Solution

y2 = 8xisy = x + 2

( − 1, 1) (0, 2) (2, 4) ( − 2, 0)

https://dl.doubtnut.com/l/_5hE7JgtACRal
https://dl.doubtnut.com/l/_rrTJAz0S5n3q


14. (i) Find the differentiation of

Watch Video Solution

y = (x2 − 4x + 5)(x3 − 2)

15. (ii) Differentiate 

Watch Video Solution

y = x3√3x − 4

16. (iii) Let y = (x + 1)(2x + 3)
3
(5x + 7)

2

https://dl.doubtnut.com/l/_rrTJAz0S5n3q
https://dl.doubtnut.com/l/_VEO3YX1AgJm2
https://dl.doubtnut.com/l/_6chrhROWev7m
https://dl.doubtnut.com/l/_fOFA507jPvlv


Watch Video Solution

17. (i) Let 
then find dy/dx

Watch Video Solution

y =
(2 + 5x)2

x3 − 1

18. (ii) Let 
then find dy/dx

Watch Video Solution

y =
x

a2 + x2

19. Differentiate w.r.t.x Let y =
ax2 + bx + c

px2 + qx + f

https://dl.doubtnut.com/l/_fOFA507jPvlv
https://dl.doubtnut.com/l/_I21eHzPNAg87
https://dl.doubtnut.com/l/_hy9sNg7jLeb8
https://dl.doubtnut.com/l/_O1QvTun96Xh8


Watch Video Solution

20. (iv) Let 
then find dy/dx

Watch Video Solution

y =
1

ax2 + bx + c

21. (v) Let  find dy/dx

Watch Video Solution

y = √
1 + x

1 − x

https://dl.doubtnut.com/l/_O1QvTun96Xh8
https://dl.doubtnut.com/l/_CW9q1bUf7BQj
https://dl.doubtnut.com/l/_gEHhIosf7AxY


Exercise 19 A

22. The
equation of a tangent to the parabola


 . The point on this line

from which the
other tangent to the parabola

is perpendicular to the given tangent is
 (1)


(2) 
(3) 
(4) 

Watch Video Solution

y2 = 8xisy = x + 2

( − 1, 1) (0, 2) (2, 4) ( − 2, 0)

https://dl.doubtnut.com/l/_P6ZKUBXoU6Ff


1. Differentiate from first principles: 

1. 

Watch Video Solution

2x

2. Differentiate from first principles: 

2. 

Watch Video Solution

(x − 1)2

https://dl.doubtnut.com/l/_f6Xcgrl4acNI
https://dl.doubtnut.com/l/_tHKIDNBSlP0M


3. Differentiate from first principles: 

3. 

Watch Video Solution

x3

4. Differentiate from first principles: 

4. 

Watch Video Solution

1

√x

https://dl.doubtnut.com/l/_2ITF7p6bTrzk
https://dl.doubtnut.com/l/_R0I2T16EgDRv


5. Differentiate from first principles: 

5. 

Watch Video Solution

√x + 1, x > − 1

6. Differentiate from first principles: 

6. 

Watch Video Solution

2x + 3

3x + 2

https://dl.doubtnut.com/l/_Cx9hB0DWvJcw
https://dl.doubtnut.com/l/_GUbcBko5ZMS2


7. Differentiate from first principles: 

7. 

Watch Video Solution

1

√x + 1

8. Differentiate from first principles: 

8. 

Watch Video Solution

x +
1

x

https://dl.doubtnut.com/l/_mXSyI9wTfpti
https://dl.doubtnut.com/l/_y36biWXHd1da


9. Differentiate from first principles: 

9. 

Watch Video Solution

√2x + 3

10. Differentiate from first principles: 

10. 

Watch Video Solution

1

x
3
2

https://dl.doubtnut.com/l/_idGPHSGat9vF
https://dl.doubtnut.com/l/_wBw03sqEW7qH


Exercise 19 B

11. Differentiate from first principles: 

11. 

Watch Video Solution

(x + 1)(2x − 3)

12. Differentiate from first principles: 

12. 

Watch Video Solution

x2 + 1

x

https://dl.doubtnut.com/l/_ZQ9f6rBAj4Ci
https://dl.doubtnut.com/l/_htMJnMnQQShP
https://dl.doubtnut.com/l/_6E7yEBv81Sjt


1. Differentiate the following functions: 

Watch Video Solution

(ax)
m

+ bm

2. Differentiate the following functions: 

Watch Video Solution

x3 + 4x2 + 7x + 2

https://dl.doubtnut.com/l/_6E7yEBv81Sjt
https://dl.doubtnut.com/l/_he2gt1N1k7zn


3. Differentiate the following functions: 

Watch Video Solution

7x6 + 8x5 − 3x4 + 11x2 + 6x + 7

4. Differentiate the following functions: 

Watch Video Solution

3 + 4x − 7x2 − √2x3 + πx4 − x5 +
2

5
4
3

https://dl.doubtnut.com/l/_qgUMuY1OueeT
https://dl.doubtnut.com/l/_Mxu5ioZWjTE7


5. Differentiate the following functions: 

Watch Video Solution

3

x5

6. Differentiate the following functions: 

Watch Video Solution

x
5
3

https://dl.doubtnut.com/l/_hZzkvftFpc0z
https://dl.doubtnut.com/l/_IiaFTroarMeW


7. Differentiate the following functions: 

Watch Video Solution

7

x
2
3

8. Differentiate the following functions: 

Watch Video Solution

(√x + )

2

, x ≠ 0
1

√x

https://dl.doubtnut.com/l/_t7U46iGpBHK5
https://dl.doubtnut.com/l/_b8wpSybebXMI


9. Differentiate the following functions: 

Watch Video Solution

√x − , x ≠ 0
1

√x

10. Differentiate the following functions: 

10. 

Watch Video Solution

+ +
1

x

3

x2

2

x3

https://dl.doubtnut.com/l/_uVnE8dHYRcVa
https://dl.doubtnut.com/l/_INo7hUC3ogLy


11. Differentiate the following functions: 

11. 

Watch Video Solution

2x + 6x − 2x
1
2

1
3

3
2

12. Differentiate the following functions: 

12. .

Watch Video Solution

8x3 − x2 + 5 − +
2

x

4

x3

https://dl.doubtnut.com/l/_jPSPWSGlf0z9
https://dl.doubtnut.com/l/_a8rlmVlG8oGw


13. Differentiate the following functions: 

13. 

Watch Video Solution

3x7 + x5 − 2x4 + x − 3

x4

14. Differentiate the following functions: 

14. (i)  (ii) 

Watch Video Solution

(2x − 3)
2

(2x − 3)
100

https://dl.doubtnut.com/l/_RB4MhhYNIvJc
https://dl.doubtnut.com/l/_jM231QepT8Dx


15. Differentiate the following functions: 

15. .

Watch Video Solution

√3x + 2

16. Differentiate the following functions: 

Given , find 

Watch Video Solution

f(x) = x27
4

f'( )
1

7

https://dl.doubtnut.com/l/_fFDuAeT0Fsfn
https://dl.doubtnut.com/l/_JymUfwLegHNk


17. Find the derivative with respect to x of the

following: 

(i) 

Watch Video Solution

x −
1

x

18. Find the derivative with respect to x of the

following: 

(ii) 

Watch Video Solution

√x +
1

√x

https://dl.doubtnut.com/l/_i4mfQx1x6XXl
https://dl.doubtnut.com/l/_lQpwdz4Ud7jJ
https://dl.doubtnut.com/l/_OqcqL3PSxjQi


19. Find the derivative with respect to x of the

following: 

(iii) 

Watch Video Solution

3x2 +
3

x2

20. Find the derivative with respect to x of the

following: 

(iv) 

Watch Video Solution

x2 + 1
x

https://dl.doubtnut.com/l/_OqcqL3PSxjQi
https://dl.doubtnut.com/l/_CdKdcS2ceu6Y
https://dl.doubtnut.com/l/_wUy6eGojgaRz


21. Find the derivative with respect to x of the

following: 

Watch Video Solution

2x + x4

x2

22. Find the derivative with respect to x of the

following: 

Watch Video Solution

1 + x2

x3

https://dl.doubtnut.com/l/_wUy6eGojgaRz
https://dl.doubtnut.com/l/_NqJhGWH7mOyQ


23. If , prove that 

Watch Video Solution

y = x +
1

x

x2 − xy + 2 = 0
dy

dx

24. If , prove that 

.

Watch Video Solution

y = √x +
1

√x

2x + y = 2√x
dy

dx

25. If , show that y =
1

a − z
= (z − a)

2dz

dy

https://dl.doubtnut.com/l/_dYpclvtaEhhK
https://dl.doubtnut.com/l/_LUi14WNjfSsd
https://dl.doubtnut.com/l/_l4YCdTRYbT4a


Exercise 19 C

Watch Video Solution

26. If  to 

, show that .

Watch Video Solution

y = 1 + x + + + + ….
x2

2!

x3

3!

x4

4!

∞ = y
dy

dx

1. Differentiate the following w.r.t. x or t or u as

the case may be: 

https://dl.doubtnut.com/l/_l4YCdTRYbT4a
https://dl.doubtnut.com/l/_lbFHkvRFQ1aj
https://dl.doubtnut.com/l/_i2sPez4uJvrj


1. 

Watch Video Solution

(ax + b)(cx + d)

2. Differentiate the following w.r.t. x or t or u as

the case may be: 

2. 

Watch Video Solution

(x100 + 2x50 − 3)(7x8 + 20x + 5)

3. Differentiate the following w.r.t. x : 

3x(2x − 1)(x + 2)

https://dl.doubtnut.com/l/_i2sPez4uJvrj
https://dl.doubtnut.com/l/_WLJE4Dxz6dcH
https://dl.doubtnut.com/l/_PtrLRu9rea8a


Watch Video Solution

4. Differentiate the following w.r.t. x : 

Watch Video Solution

(x − 2)(x + 3)(2x + 5)

5. Differentiate the following w.r.t. x or t or u as

the case may be: 

5. 

Watch Video Solution

y =
2x + 5

3x − 2

https://dl.doubtnut.com/l/_PtrLRu9rea8a
https://dl.doubtnut.com/l/_plMdVDbAFrGu
https://dl.doubtnut.com/l/_rD6Ilr42bFdD


6. Differentiate the following w.r.t. x : 

Watch Video Solution

y =
x2 − 3

x + 4

7. Differentiate the following w.r.t. x or t or u as

the case may be: 

7. 

Watch Video Solution

y =
2x − 3

3x + 4

https://dl.doubtnut.com/l/_rD6Ilr42bFdD
https://dl.doubtnut.com/l/_l8ITv4DpQnKH
https://dl.doubtnut.com/l/_0WxjojCpI9JZ
https://dl.doubtnut.com/l/_V9pFufwhUxO4


8. Differentiate the following w.r.t. x or t or u as

the case may be: 

Watch Video Solution

y =
x5 − x + 2

x3 + 7

9. Differentiate the following w.r.t. x or t or u as

the case may be: 

Watch Video Solution

s = t2(t + 1) − 1

https://dl.doubtnut.com/l/_V9pFufwhUxO4
https://dl.doubtnut.com/l/_wd3EvoZmbCik


10. Differentiate the following w.r.t. x or t or u

as the case may be: 

10. 

Watch Video Solution

z =
u

u2 + 1

11. Differentiate the following w.r.t. x or t or u

as the case may be: 

11. 

Watch Video Solution

y =
x2 + 2x + 5

x3 + 2x + 4

https://dl.doubtnut.com/l/_NFIfXntXQfoW
https://dl.doubtnut.com/l/_xT5LvrPN6hXZ
https://dl.doubtnut.com/l/_lKbwIvAhWA8b


12. Differentiate the following w.r.t. x or t or u

as the case may be: 

12. 

Watch Video Solution

f(x) =
x3 + 2x

x2 + 4

13. If  for all , find 

.

Watch Video Solution

f(x) =
x + 2

x − 2
x ≠ 2

f' ( − 2)

https://dl.doubtnut.com/l/_lKbwIvAhWA8b
https://dl.doubtnut.com/l/_b8g6AUX4JMsD


14. Differentiate  and find the value of

the derivative at .

Watch Video Solution

x + 2

x2 − 3

x = 0

15. If , prove that .

Watch Video Solution

y =
x

x + a
x = y(1 − y)
dy

dx

16. If , prove that 

.

x√1 + y + y√1 + x = 0

= −
dy

dx

1

(1 + x)
2

https://dl.doubtnut.com/l/_THkRL3nCOQlW
https://dl.doubtnut.com/l/_6xvxAQt2Bxko
https://dl.doubtnut.com/l/_DiSnQA1xXrNf


Watch Video Solution

17. Given that  show that 

Watch Video Solution

y = √
1 − x

1 + x

(1 − x2) + y = 0
dy

dx

18. Given that , find

 and the points on the curve for which 

Watch Video Solution

y = (3x − 1)2 + (2x − 1)3

dy

dx

= 0
dy

dx

https://dl.doubtnut.com/l/_DiSnQA1xXrNf
https://dl.doubtnut.com/l/_RQzuucJInGXv
https://dl.doubtnut.com/l/_H2e6MnXJPG54


19. (i) If , find  at .

Watch Video Solution

y =
x − 1

2x2 − 7x + 5

dy

dx
x = 2

20. If , find  at .

Watch Video Solution

y =
x2 + 3

x3 + 2x

dy

dx
x = 1

21. Find the co-ordinates of the points on the

curve y =  for which = 1
x

1 − x2

dy

dx

https://dl.doubtnut.com/l/_H2e6MnXJPG54
https://dl.doubtnut.com/l/_8SauP92ffLCF
https://dl.doubtnut.com/l/_ERJ9pNLE3jFm
https://dl.doubtnut.com/l/_r1bGyC3Oefip


Exercise 19 D

Watch Video Solution

1. Differentiate the following functions w.r.t. x: 

Watch Video Solution

sin 5x

2. Differentiate the following functions w.r.t. x: 

cos 8x

https://dl.doubtnut.com/l/_r1bGyC3Oefip
https://dl.doubtnut.com/l/_YxoMtCFTIJC6
https://dl.doubtnut.com/l/_lNSTvfnyUCRz


Watch Video Solution

3. Differentiate the following functions w.r.t. x: 

Watch Video Solution

sin(5x + 9)

4. Differentiate the following functions w.r.t. x: 

Watch Video Solution

cos(2x − 3)

https://dl.doubtnut.com/l/_lNSTvfnyUCRz
https://dl.doubtnut.com/l/_lI0M0II7oy7K
https://dl.doubtnut.com/l/_2qrgTc04eJet
https://dl.doubtnut.com/l/_skcDThYRVLqR


5. Differentiate the following functions w.r.t. x: 

Watch Video Solution

tan 7x

6. Differentiate the following function w.r.t. x: 

Watch Video Solution

cot nx

7. Differentiate the following functions w.r.t. x: 

tan(6x + 11)

https://dl.doubtnut.com/l/_skcDThYRVLqR
https://dl.doubtnut.com/l/_HlAEOZipmq2e
https://dl.doubtnut.com/l/_78OuyL8ZXGQA


Watch Video Solution

8. Differentiate the following functions w.r.t. x: 

Watch Video Solution

sinx

3

9. Differentiate the following functions w.r.t. x: 

Watch Video Solution

secmx

https://dl.doubtnut.com/l/_78OuyL8ZXGQA
https://dl.doubtnut.com/l/_kjdEzn4Iucuy
https://dl.doubtnut.com/l/_yp5W8bgTdciA
https://dl.doubtnut.com/l/_oCTbE9Zxcgh8


10. Differentiate the following functions w.r.t. x:

Watch Video Solution

sec( − 1)
x

2

11. Differentiate the following functions w.r.t. x:

Watch Video Solution

cos ec x
2

3

https://dl.doubtnut.com/l/_oCTbE9Zxcgh8
https://dl.doubtnut.com/l/_5P8fe2X8Gafj


12. Differentiate the following functions w.r.t. x:

Watch Video Solution

x sinx

13. Differentiate the following function w.r.t. x: 

Watch Video Solution

x2 cos 5x

https://dl.doubtnut.com/l/_onG0Tlgj0Fj9
https://dl.doubtnut.com/l/_qXEL9dTyWvDV


14. Differentiate the following function w.r.t. x: 

Watch Video Solution

√x cos ec(5x + 7)

15. Differentiate the following functions w.r.t. x:

Watch Video Solution

sin 3x

x − 6

https://dl.doubtnut.com/l/_qk8gOVUykbas
https://dl.doubtnut.com/l/_chyaaIBuUTHJ


16. Differentiate the following functions w.r.t. x:

Watch Video Solution

cos x
5x

17. Differentiate the following functions w.r.t. x:

Watch Video Solution

tanx

2x + 3

https://dl.doubtnut.com/l/_H1euJK1vaEMm
https://dl.doubtnut.com/l/_JWpqCnCu2VJf


18. Differentiate the following functions w.r.t. x:

Watch Video Solution

sec(ax − b)

x2 − 2

19. Differentiate the following functions w.r.t. x:

Watch Video Solution

sin 2x

https://dl.doubtnut.com/l/_kVRtuELmXl4u
https://dl.doubtnut.com/l/_GjBS04ZPecOA


20. Differentiate the following functions w.r.t.

x: 

Watch Video Solution

cos 3x

21. Differentiate the following functions w.r.t. x:

Watch Video Solution

tan 2x

https://dl.doubtnut.com/l/_9BmPLv9fmW50
https://dl.doubtnut.com/l/_NxN5sr2NMEyn


22. Differentiate the following functions w.r.t.

x: 

Watch Video Solution

sin
x

2

23. Differentiate the following functions w.r.t.

x: 

Watch Video Solution

secax

https://dl.doubtnut.com/l/_a8JunYlNB2Q6
https://dl.doubtnut.com/l/_m9fowhDuiNNG
https://dl.doubtnut.com/l/_IjIWHngze4Pr


24. Differentiate the following functions w.r.t.

x: 

Watch Video Solution

sec(px + q)

25. Differentiate the following functions w.r.t.

x: 

Watch Video Solution

tan(4x − 7)

https://dl.doubtnut.com/l/_IjIWHngze4Pr
https://dl.doubtnut.com/l/_1EnzhhDMxLdb


Chapter Test

1. Find from first principles the differential

coefficient of .

Watch Video Solution

2x2 + 3x

2. Find from first principles the differential

coefficient of .

Watch Video Solution

sin 2x

https://dl.doubtnut.com/l/_tbruBkr6AUEX
https://dl.doubtnut.com/l/_NjsPHcQ1eXHj
https://dl.doubtnut.com/l/_Mu5P7KQXivtB


3. Differentiate the following function w.r.t. x. 

Watch Video Solution

f(x) = √3x + 4, x > − 1

4. Differentiate the following functions w.r.t. x. 

Watch Video Solution

f(x) = √4 − x, x < 4

5. Differentiate the following functions w.r.t. x. 

f(x) = (x ≠ )
3x + 4

4x + 3

−3

4

https://dl.doubtnut.com/l/_Mu5P7KQXivtB
https://dl.doubtnut.com/l/_F3It6Ds6EZyX
https://dl.doubtnut.com/l/_IRvEik1uh8NE


Watch Video Solution

6. Differentiate the following functions w.r.t. x. 

Watch Video Solution

f(x) = √x2 + 1

7. Differentiate the following functions w.r.t. x. 

Watch Video Solution

(2x + 3)(x3 − x + 2)

https://dl.doubtnut.com/l/_IRvEik1uh8NE
https://dl.doubtnut.com/l/_sYI3LyWT21lq
https://dl.doubtnut.com/l/_HxzKV1YFvCHh
https://dl.doubtnut.com/l/_whq5bRudTPCI


8. Differentiate the following function w.r.t. x. 

Watch Video Solution

tan(5x + 7)

9. Differentiate the following functions w.r.t. x. 

Watch Video Solution

sin2(3x − 2)

https://dl.doubtnut.com/l/_whq5bRudTPCI
https://dl.doubtnut.com/l/_aMxfeeBsiHBX


10. Differentiate the following functions w.r.t. x.

Watch Video Solution

(x3 + sinx)
5

https://dl.doubtnut.com/l/_a9XKNIh1Lsej

