
MATHS

BOOKS - FULL MARKS MATHS (TAMIL ENGLISH)

DIFFERENTIAL CALCULUS - DIFFERENTIABILITY AND

METHODS OF DIFFERENTIATION

Example

1. Find the slope of the tangent line to graph of  at

any point .

Watch Video Solution

f(x) = 7x + 5

(x0, f(x0))

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_SDZQRGDJ5ADU


2. Find the slope of tangent line to the graph of

 at .

Watch Video Solution

f(x) = − 5x2 + 7x (5, f(5))

3. Show that the greater integer function  is not

differential at  and 

Watch Video Solution

f(x) = [x]

x = 1 x = 2

4. Differentiate the following with respect to x: 

(i)  


(ii)  


(iii) 

Watch Video Solution

y = x3 + 5x2 + 3x + 7

y = ex + sinx + 2

y = 4 cos ecx − logx − 2ex

https://dl.doubtnut.com/l/_V4SzuuaAHi5J
https://dl.doubtnut.com/l/_ZlYhthlDm1E2
https://dl.doubtnut.com/l/_QmwLFIQFLuMu


5. Find  if .

Watch Video Solution

F ' (x) F (x) = √x2 − 1

6. Differentiate : (i)  (ii) 

Watch Video Solution

y = sin(x2) y = sin2 x

7. Differentiate : .

Watch Video Solution

y = (x3 + 1)
200

8. Find  if .

Watch Video Solution

f' (x) f(x) =
1

3√x3 + x2 + 1

https://dl.doubtnut.com/l/_c4jHuVpcwJdl
https://dl.doubtnut.com/l/_3ReKl3hLy9Kt
https://dl.doubtnut.com/l/_MitCs2b7eHrQ
https://dl.doubtnut.com/l/_Kgds4ZQfrZ7f
https://dl.doubtnut.com/l/_DfgKSm3VJp9j


9. Find the derivative of the function .

Watch Video Solution

g(t) = ( )
t − 2

2t + 1

10. Differentiate .

Watch Video Solution

(2x + 1)
5(x3 − x + 1)

4

11. Differentiate : 

Watch Video Solution

y = esin 2x

12. Differentiate :  with respect to .

Watch Video Solution

2x x

https://dl.doubtnut.com/l/_DfgKSm3VJp9j
https://dl.doubtnut.com/l/_WQFuZoHpvxB4
https://dl.doubtnut.com/l/_x0x7N6q6iqyA
https://dl.doubtnut.com/l/_4JGfR2p9vtll
https://dl.doubtnut.com/l/_1nk6J10v0o6i


13. If  find .

Watch Video Solution

y = tan− 1( ),
1 + x2

1 − x2
y'

14. Find  if .

Watch Video Solution

dy

dx
x2 + y2 = 1

15. Find the slopes of the tangent lines to the graph of

 at the points corresponding to .

Watch Video Solution

x2 + y2 = 4 x = 1

16. Find  if .

Watch Video Solution

dy

dx
x4 + x2y3 − y5 = 2x + 1

https://dl.doubtnut.com/l/_1nk6J10v0o6i
https://dl.doubtnut.com/l/_onlLcYKn4yay
https://dl.doubtnut.com/l/_cADOxulcNpx5
https://dl.doubtnut.com/l/_z5uGegNtJdxx


17. Find  if 

Watch Video Solution

dy

dx
siny = y cos 2x

18. Find the derivative of 

Watch Video Solution

y = √x2 + 4. sin2 x.2x

19. Differentiate .

Watch Video Solution

y =
x √x2 + 1

3
4

(3x + 2)
5

20. Differentiate  with respect to .

Watch Video Solution

y = xx2

x

https://dl.doubtnut.com/l/_NJ2zbsV9EmQ9
https://dl.doubtnut.com/l/_vATTu4FDBAFN
https://dl.doubtnut.com/l/_P1cdzzvj9zvu
https://dl.doubtnut.com/l/_krUusLbJZeQB


21. If  find .

Watch Video Solution

y = tan− 1( ).
1 + x

1 − x
y'

22. Find  if .

Watch Video Solution

f' (x) f(x) = cos − 1(4x3 − 3x)

23. Find  if 

Watch Video Solution

d2y

dx2
x = at2, y = 2at, t ≠ 0

24. Find  if 

Watch Video Solution

dy

dx
x = a(t − sin t), y = a(1 − cos t).

https://dl.doubtnut.com/l/_nIRdEi3em5zN
https://dl.doubtnut.com/l/_9OQQjhcb5aEb
https://dl.doubtnut.com/l/_F0Nn9TKGRdpE
https://dl.doubtnut.com/l/_Ak6hD4cAAXVp
https://dl.doubtnut.com/l/_8w3JDcvdegtB


25. Find the derivative of  with respect to .

Watch Video Solution

xx x logx

26. Find the derivative of  with respect to 

.

Watch Video Solution

tan− 1(1 + x2)

x2 + x + 1

27. Differentiate  with respect to 

Watch Video Solution

sin(ax2 + bx + c)

cos(tx2 + mx + n)

28. Find  if 

W t h Vid S l ti

y' , y' ' and y' ' ' y = x3 − 6x2 − 5x + 3.

https://dl.doubtnut.com/l/_8w3JDcvdegtB
https://dl.doubtnut.com/l/_6eKEQvbACcUP
https://dl.doubtnut.com/l/_rxU754kUQ1tv
https://dl.doubtnut.com/l/_MvxWweyBNFz3


Watch Video Solution

29. Find  if .

Watch Video Solution

y' ' ' y =
1

x

30. Find  if .

Watch Video Solution

f' ' f(x) = x cos x

31. Find  if 

Watch Video Solution

y' ' ' x4 + y4 = 16.

32. Find the second order derivative if x and y are given by 

 
x = a cos t

https://dl.doubtnut.com/l/_MvxWweyBNFz3
https://dl.doubtnut.com/l/_nCiXkjB6eash
https://dl.doubtnut.com/l/_oMy3kkcLzmug
https://dl.doubtnut.com/l/_H979ruck5XRB
https://dl.doubtnut.com/l/_0Y6fIfcRSDW2


Exercise 1

Watch Video Solution

y = a sin t

33. Find  if .

Watch Video Solution

d2y

dx
2

x2 + y2 = 4

1. Find the derivativities of the following function using first

principle. 

(i) . 


(ii) 

Watch Video Solution

f(x) = 6

f(x) = − 4x + 7

https://dl.doubtnut.com/l/_0Y6fIfcRSDW2
https://dl.doubtnut.com/l/_3cyHIf8hH46P
https://dl.doubtnut.com/l/_lkLCu9dyhRAH
https://dl.doubtnut.com/l/_qFiGLwKE7JxM


2. Find the derivative from the left and from the right at  (if

they exist) of the following functions. Are the functions

differentiable at  


(i)  


(ii)  


(iii) 

View Text Solution

x = 1

x = 1?

f(x) = |x − 1|

f(x) = √1 − x2

f(x) = {
x x ≤ 1

x2 x > 1

3. Determine whether the following function is differentiable at

the indicated values. 

(i)  at  


(ii)  at  


(iii)  at  


(iv)  at 

View Text Solution

f(x) = x|x| x = 0

f(x) = }x2 − 1∣∣ x = 1

f(x) = |x| + |x − 1| x = 0, 1

f(x) = sin|x| x = 0

https://dl.doubtnut.com/l/_qFiGLwKE7JxM
https://dl.doubtnut.com/l/_2AZOCVgLNYWZ


Exercise 2 Find The Derivative Of The Following Functions With

Respect To Corresponding Independent Variables

4. Show that the following functions are not differentiable at the

indicated value of x. 

Watch Video Solution

f(x) = {
−x + 2 x ≤ 2

x2 x > 2

5. If , test whether  exists.

Watch Video Solution

f(x) = |x + 100| + x2 f' ( − 100)

1. Find the derivative of the following function 

Watch Video Solution

f(x) = x − 3 sinx

https://dl.doubtnut.com/l/_2AZOCVgLNYWZ
https://dl.doubtnut.com/l/_XbF5sCjL36YE
https://dl.doubtnut.com/l/_P846vMURgdmk
https://dl.doubtnut.com/l/_W6ktGlTuYDXN


2. If  then find 

Watch Video Solution

y = sinx − cos x
dy

dx

3. Find derivative of 

Watch Video Solution

x sinx

4. Find the derivative of the function 

Watch Video Solution

y = cos x − 2 tanx

5. Find the derivative of the function

Watch Video Solution

g(t) = t3 cos t

https://dl.doubtnut.com/l/_W6ktGlTuYDXN
https://dl.doubtnut.com/l/_4ugTHyvU1s8h
https://dl.doubtnut.com/l/_EUNn3X0h6CuY
https://dl.doubtnut.com/l/_UNC4yxMaVrD3
https://dl.doubtnut.com/l/_gTa1KSNWOKyy


6. Find the derivative of the function 

Watch Video Solution

g(t) = 4 sec t + tan t

7.  find 

Watch Video Solution

y = ex sinx
dy

dx

8. If  then find 

Watch Video Solution

y =
tanx

x

dy

dx

9. If  find .

Watch Video Solution

y =
cos x

1 + sinx

dy

dx

https://dl.doubtnut.com/l/_7OK2FiI6fTGO
https://dl.doubtnut.com/l/_rQI0yfUuG3Vu
https://dl.doubtnut.com/l/_Nnxgt0nHaPsX
https://dl.doubtnut.com/l/_wlHn7ZKmFF6w
https://dl.doubtnut.com/l/_1kwqpWbdLlhQ


10. Find the differential of each of the following functions 

Watch Video Solution

y =
x

sinx + cos x

11. If  then 

Watch Video Solution

y =
tanx − 1

secx
= ?

dy

dx

12. Find the derivative of  with respect to  is

Watch Video Solution

y =
sinx

x2
x

13.  find .

Watch Video Solution

y = tan θ(sin θ + cos θ)
dy

dθ

https://dl.doubtnut.com/l/_1kwqpWbdLlhQ
https://dl.doubtnut.com/l/_wx9EOObImGB6
https://dl.doubtnut.com/l/_H7wJWeZjujFr
https://dl.doubtnut.com/l/_eZSqhoIZSNaG


14. If  find .

Watch Video Solution

y = cos ecx. cot x
dy

dx

15. If  find .

Watch Video Solution

y = x sinx cos x
dy

dx

16. If  find 

Watch Video Solution

y = e−x. logx
dy

dx

17. Find the derivatives of the following functions with respect to

corresponding independent variables. 

y = (x2 + 5)log(1 + x)e− 3x

https://dl.doubtnut.com/l/_h2YP7rXI6YKO
https://dl.doubtnut.com/l/_ueaMYU6gg0Bt
https://dl.doubtnut.com/l/_zabm9uL3ZdQa
https://dl.doubtnut.com/l/_G2Dsu9DS3oFP


Exercise 3 Differentiate The Following

Watch Video Solution

18. Find  if 

Watch Video Solution

dy

dx
y = sinx ∘

19. 

View Text Solution

y = log10 x

20. Draw the graph of function  if 

Watch Video Solution

f' (x) f(x) = 2x2 − 5x + 3

https://dl.doubtnut.com/l/_G2Dsu9DS3oFP
https://dl.doubtnut.com/l/_RJ2TeM2Ir61J
https://dl.doubtnut.com/l/_PcwHxF0JaiKu
https://dl.doubtnut.com/l/_hTbVNyUh74T5


1. Differentiate the following : 

Watch Video Solution

y = (x2 + 4x + 6)
5

2. Differentiate the following : 

Watch Video Solution

y = tan 3x

3. Differentiate the following : 

Watch Video Solution

y = cos(tanx)

https://dl.doubtnut.com/l/_JckS7e5rnQIU
https://dl.doubtnut.com/l/_UnVhMiWK93Fm
https://dl.doubtnut.com/l/_RLtQttDQKc5z


4. Differentiate the following : 

Watch Video Solution

y = 3√1 + x3

5. If  then 

Watch Video Solution

y = e√x + e− √x xy' ' + =
y'

2

6. Differentiate the following : 

Watch Video Solution

y = sin(ex)

https://dl.doubtnut.com/l/_Yoln3YZGjs1T
https://dl.doubtnut.com/l/_AbXbeQogJSsw
https://dl.doubtnut.com/l/_AW9TgQxxRrTb


7. Differentiate the following : 

Watch Video Solution

f(x) = (x2 + 4x)
7

8. Differentiate the following : 

Watch Video Solution

h(t) = (t − )
3 / 21

t

9. Differentiate the following : 

Watch Video Solution

f(t) = 3√1 + tan t

https://dl.doubtnut.com/l/_D0CanjIXIXXI
https://dl.doubtnut.com/l/_SlNw6wRqscCF
https://dl.doubtnut.com/l/_UtX6NOYQqyr9


10. Differentiate the following : 

Watch Video Solution

y = cos(a3 + x3)

11. Differentiate the following : 

Watch Video Solution

y = e−mx

12. Differentiate the following : 

Watch Video Solution

y = 4 sec 5x

https://dl.doubtnut.com/l/_R4LmhzFOhs91
https://dl.doubtnut.com/l/_fjLU4Op7bQz0
https://dl.doubtnut.com/l/_1oisTyALfnpE


13. Differentiate the following : 

Watch Video Solution

y = (2x − 5)4(8x2 − 5)
− 3

14. Differentiate the following : 

Watch Video Solution

y = (x2 + 1) 3√x2 + 2

15. Differentiate the following : 

Watch Video Solution

y = xe−x2

https://dl.doubtnut.com/l/_uqxC2HdSt3S4
https://dl.doubtnut.com/l/_hdjO1WlsueEn
https://dl.doubtnut.com/l/_wKEfHOPOKS6I


16. Differentiate the following : 

Watch Video Solution

s(t) = 4√
t3 + 1

t3 − 1

17. Differentiate the following : 

Watch Video Solution

f(x) =
x

√7 − 3x

18. Differentiate the following : 

Watch Video Solution

y = tan(cos x)

https://dl.doubtnut.com/l/_yewDQOuLNlIJ
https://dl.doubtnut.com/l/_zl9AdtR3ybz9
https://dl.doubtnut.com/l/_yYlAWKsi4Nuk


19. Differentiate the following : 

Watch Video Solution

y =
sin2 x

cos x

20. Differentiate the following : 

Watch Video Solution

y = 5− 1
x

21. Differentiate the following : 

Watch Video Solution

y = √1 + 2 tanx

https://dl.doubtnut.com/l/_RU1K57lBgqsi
https://dl.doubtnut.com/l/_rvv1RPNUi1y6
https://dl.doubtnut.com/l/_3sJb6MCZhHzq


22. If  then find .

Watch Video Solution

y = sin3 x + cos3 x
dy

dx

23. Differentiate the following : 

Watch Video Solution

y = sin2(cos kx)

24. Differentiate the following : 

Watch Video Solution

y = (1 + cos2 x)
6

https://dl.doubtnut.com/l/_c2UuoQICtode
https://dl.doubtnut.com/l/_EIeOUWXqWgCi
https://dl.doubtnut.com/l/_4kotkSn8xGTr


25. Differentiate the following : 

Watch Video Solution

y =
e3x

1 + ex

26. Differentiate the following with respect to : 

Watch Video Solution

x

y = √x√x

27. Differentiate the following with respect to : 

Watch Video Solution

x

y = ex cos x

https://dl.doubtnut.com/l/_NkIB2RapE07T
https://dl.doubtnut.com/l/_yFNE0ZNhcfaC
https://dl.doubtnut.com/l/_pxyo4526RWTI


Exercise 4 Differentiate The Following

28. Differentiate the following with respect to : 

Watch Video Solution

x

y = √x + √x

29. Differentiate the following with respect to : 

Watch Video Solution

x

y = sin(tan(√sinx))

30. find the derivative; 

Watch Video Solution

y = sin− 1( )
1 − x2

1 + x2

https://dl.doubtnut.com/l/_guL9Mmdyp6yF
https://dl.doubtnut.com/l/_fSpS6iKBLIRz
https://dl.doubtnut.com/l/_tOMHklAXelPz
https://dl.doubtnut.com/l/_bSXYjtJdPOn2


1. find the derivative; 

Watch Video Solution

y = xcos x

2. Find the derivatives of the following : 

Watch Video Solution

y = xlogx + (logx)
x

3. find the derivative; 

Watch Video Solution

√xy = e ( x−y )

4. find the derivative; 

Watch Video Solution

xx = yx

https://dl.doubtnut.com/l/_bSXYjtJdPOn2
https://dl.doubtnut.com/l/_RholozV8R1lk
https://dl.doubtnut.com/l/_v0PlHCeZETTZ
https://dl.doubtnut.com/l/_lIXbejNad6sY


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

Watch Video Solution

(cos x)logx

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

Watch Video Solution

+ = 1
x2

a2

y2

b2

7. Find the derivatives of the following : 

Watch Video Solution

√x2 + y2 = tan− 1( )
y

x

8. If  then find 

Watch Video Solution

tan(x + y) + tan(x − y) = x
dy

dx

https://dl.doubtnut.com/l/_eDuKTJw0fcCD
https://dl.doubtnut.com/l/_wVuvOkfGgWxV
https://dl.doubtnut.com/l/_E5U9CX2NMLsf
https://dl.doubtnut.com/l/_7KP2ZnAK5z6m


9. If , show that 

Watch Video Solution

cos(xy) = x = −
dy

dx

(1 + y sin(xy))

x sinxy

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

Watch Video Solution

tan− 1 √
1 − cos x

1 + cos x

11. Find the derivatives of the following : 

Watch Video Solution

tan− 1( )
6x

1 − 9x2

12. Find the derivatives of the following : cos[2 tan− 1 √ ]
1 − x

1 + x

https://dl.doubtnut.com/l/_7KP2ZnAK5z6m
https://dl.doubtnut.com/l/_ddVs66mMAMTR
https://dl.doubtnut.com/l/_cyxMZBN3WSuy
https://dl.doubtnut.com/l/_rYxCJyBtwdT9
https://dl.doubtnut.com/l/_APL5alRIdLFF


Watch Video Solution

13. Find the derivatives of the following : 

Watch Video Solution

x = a cos3 t, y = a sin3 t

14. If  then find .

Watch Video Solution

x = a(cos t + t sin t), y = a[sin t − t cos t]
dy

dx

15. Find the derivatives of the following : 

Watch Video Solution

x = , y =
1 − t2

1 + t2

2t

1 + t2

16. Find the derivatives of the following : 

h id l i

cos − 1( )
1 − x2

1 + x2

https://dl.doubtnut.com/l/_APL5alRIdLFF
https://dl.doubtnut.com/l/_HVNkOcWXiap4
https://dl.doubtnut.com/l/_8lQiB7jSOaQz
https://dl.doubtnut.com/l/_vIMspuqLMqek
https://dl.doubtnut.com/l/_JZCFaXcHwjUQ


Watch Video Solution

17. Find the derivatives of the following : 

Watch Video Solution

sin− 1(3x − 4x3)

18. Find the derivatives of the following : 

Watch Video Solution

tan− 1( )
cos x + sinx

cos x − sinx

19. Find the derivative of  with respect to .

Watch Video Solution

sinx2 x2

20. Find the derivative of  with respect to 

.

sin− 1( )
2x

1 + x2

tan− 1 x

https://dl.doubtnut.com/l/_JZCFaXcHwjUQ
https://dl.doubtnut.com/l/_STGPFM3c5V2U
https://dl.doubtnut.com/l/_6wVLzCZRWsx7
https://dl.doubtnut.com/l/_ENsn1SwFQMWs
https://dl.doubtnut.com/l/_gBFu2mKZjhuA


Watch Video Solution

21. If , find 

Watch Video Solution

u = tan− 1 and v = tan− 1 x
√1 + x2 − 1

x

du

dv

22. Find the derivative with  with respect to 

Watch Video Solution

tan− 1( )
sinx

1 + cos x

tan− 1( )
cos x

1 + sinx

23. If  then find .

Watch Video Solution

y = sin− 1 x y' '

https://dl.doubtnut.com/l/_gBFu2mKZjhuA
https://dl.doubtnut.com/l/_fn1lU2Y0uWBN
https://dl.doubtnut.com/l/_88vmbFP7H7Qo
https://dl.doubtnut.com/l/_wGn67y8Yi9vH


24. If . find 

Watch Video Solution

y = etan − 1 x dy

dx

25. If  show that 

Watch Video Solution

y =
sin− 1 x

√1 − x2
(1 − x2)y2 − 3xy1 − y = 0

26. If  then prove that at 

.

Watch Video Solution

x = a(θ + sin θ), y = a(1 − cos θ)

θ = , y' ' =
π

2
1

a

27. If  Then prove that cos y = x cos(a + y)

= , cos a ≠ ± 1
dy

dx

cos2(a + y)

sina

https://dl.doubtnut.com/l/_c6w1Ou6cKbcc
https://dl.doubtnut.com/l/_nT78pL5CfpkW
https://dl.doubtnut.com/l/_2nVijY7zcMY9
https://dl.doubtnut.com/l/_pL1jt5qRl8b7


Exercise 5 Choose The Correct Or The Most Suitable Answer From

The Given Four Alternatives

Watch Video Solution

28. If , prove that .

Hence find  when .

Watch Video Solution

y = (cos − 1 x)
2

(1 − x2) − x − 2 = 0
d2y

dx2

dy

dx

y2 x = 0

1.  is…................

A. 

B. 

C. 

D. 

( sinx ∘)
d

dx

2

π

cos x ∘π

180

cos x ∘1

90

cos x ∘π

90

cos x ∘2

π

https://dl.doubtnut.com/l/_pL1jt5qRl8b7
https://dl.doubtnut.com/l/_3ilpx3l34R88
https://dl.doubtnut.com/l/_QAKgh4MCUK2M


Answer: B

Watch Video Solution

2. If  at x=1 is

A. 5

B. 25

C. 15

D. 10

Answer: D

Watch Video Solution

y = f(x2 + 2)  and f' (3) = 5,  then 
dy

dx

3. If  then  is..............y = μ4, μ = x3 + 5,
1

4

2

3

dy

dx

https://dl.doubtnut.com/l/_QAKgh4MCUK2M
https://dl.doubtnut.com/l/_jNUczdcbvsHm
https://dl.doubtnut.com/l/_u7HZnMVxPfIJ


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x2(2x3 + 15)
31

27

x(2x3 + 5)
32

27

x2(2x3 + 15)
32

27

− x(2x3 + 5)
32

27

4. If , then the point at which  = f(x)

are…............. .

A. both positive integers

B. both negative integers

C. both irrational

D. one rational and another irrational

f(x) = x2 − 3x f' (x)

https://dl.doubtnut.com/l/_u7HZnMVxPfIJ
https://dl.doubtnut.com/l/_8xiS3vnf9DXJ


Answer: C

Watch Video Solution

5. If , then  is …............ .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y =
1

a − z

dz

dy

(a − z)2

−(z − a)2

(z + a)2

( − z + a)2

6. If  then  at  is ….......... .y = cos(sinx2),
dy

dx
x =

√π

2

https://dl.doubtnut.com/l/_8xiS3vnf9DXJ
https://dl.doubtnut.com/l/_P5JDZKdZaXVc
https://dl.doubtnut.com/l/_b8DkB3nVT5uH


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

−2

2

−2√
π

2

0

7. If , then  is …......... .

A. 1

B. 2

C. 3

D. 

y = mx + c and f(0) = f' (0) = 1 f(2)

−3

https://dl.doubtnut.com/l/_b8DkB3nVT5uH
https://dl.doubtnut.com/l/_Txh2YECtBvUg


Answer: C

Watch Video Solution

8. If , then  is

A. 

B. 

C. 

D. 2

Answer: B

Watch Video Solution

f(x) = x tan− 1 x f' (1)

1 +
π

4

+
1

2

π

4

−
1

2

π

4

9.  is …........... .(ex+ 5 logx)
d

dx

https://dl.doubtnut.com/l/_Txh2YECtBvUg
https://dl.doubtnut.com/l/_AQwHkbu9cc8B
https://dl.doubtnut.com/l/_eaHYHMR5iTHT


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

exx4(x + 5)

exx(x + 5)

ex +
5

x

ex −
5

x

10. If the derivative of  at  is , then the value

of a is ….......... .

A. 8

B. 

C. 

D. 

(ax − 5)e3x x = 0 −13

−2

5

2

https://dl.doubtnut.com/l/_eaHYHMR5iTHT
https://dl.doubtnut.com/l/_FFP2JGNRPDWi


Answer: D

Watch Video Solution

11.  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x = , y =  then 
1 − t2

1 + t2

2t

1 + t2

dy

dx

−
y

x

y

x

−
x

y

x

y

12. If  then  is…............ .x = a sin θ and y = b cos θ,
d2y

dx2

https://dl.doubtnut.com/l/_FFP2JGNRPDWi
https://dl.doubtnut.com/l/_q3bupmN6ZpWY
https://dl.doubtnut.com/l/_iYghpgtRqVm1


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

sec2 θ
a

b2

− sec2 θ
b

a

− sec3 θ
b

a2

− sec3 θ
b2

a2

13. The differential coefficient of  with respect to  is

…............ .

A. 

B. 

C. 

D. 

logm x logx m

1

−(logm x)2

(logx m)2

x2

m2

https://dl.doubtnut.com/l/_iYghpgtRqVm1
https://dl.doubtnut.com/l/_GZxwJMqxyuzt


Answer: B

Watch Video Solution

14. If , then  at  is…......... .

A. 8

B. 1

C. 4

D. 5

Answer: B

Watch Video Solution

f(x) = x + 2 f' (f(x)) x = − 4

15. If , then  is…........ .y =
(1 − x)

2

x2

dy

dx

https://dl.doubtnut.com/l/_GZxwJMqxyuzt
https://dl.doubtnut.com/l/_Ta0veyQ6U6AB
https://dl.doubtnut.com/l/_dUGNRN5rZk55


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

+
2

x2

2

x3

− +
2

x2

2

x3

− −
2

x2

2

x3

− +
2

x3

2

x2

16. If , then  at  is …............. .

A. 

B. 

C. 

D. 

pv = 81
dp

dv
v = 9

1

−1

2

−2

https://dl.doubtnut.com/l/_dUGNRN5rZk55
https://dl.doubtnut.com/l/_04Z0cKOQD3IR


Answer: B

Watch Video Solution

17. If  , then the right hand

derivative of  at  is…........... .

A. 0

B. 2

C. 3

D. 4

Answer: C

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

x − 5 if x ≤ 1

4x2 − 9 if 1 < x < 2

3x + 4 if x ≥ 2

f(x) x = 2

https://dl.doubtnut.com/l/_04Z0cKOQD3IR
https://dl.doubtnut.com/l/_Rk1T6eGEU3Qa
https://dl.doubtnut.com/l/_sewmVNSxyA8g


18. It is given that  then  is ............... .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f' (a) ∃, lim
x→ a

xf(a) − af(x)

x − a

f(a) − af' (a)

f' (a)

−f' (a)

f(a) + af' (a)

19. If , then  is................ .

A. 0

B. 1

C. 2

f(x) = {
x + 1 when x < 2

2x − 1 when x ≥ 2
f' (2)

https://dl.doubtnut.com/l/_sewmVNSxyA8g
https://dl.doubtnut.com/l/_V8dDu0wJTmxm


D. does not exist

Answer: D

Watch Video Solution

20. If

then  is….......... .

A. 20

B. 22

C. 18

D. 12

Answer: B

Watch Video Solution

g(x) = (x2 + 2x + 3)f(x) and f(0) = 5 and lim
x→ 0

= 4
f(x) − 5

x

g' (0)

https://dl.doubtnut.com/l/_V8dDu0wJTmxm
https://dl.doubtnut.com/l/_h8yODCoZpEb8


21. If , then at x=3,  is

A. 1

B. 

C. 0

D. does not exist

Answer: D

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

x + 2 −1 < x < 3

5 x = 3

8 − x x > 3

f' (x)

−1

22. The derivative of  at  is …............ .

A. 6

f(x) = x|x| x = − 3

https://dl.doubtnut.com/l/_h8yODCoZpEb8
https://dl.doubtnut.com/l/_74EUS6QfNyY3
https://dl.doubtnut.com/l/_kgBaXJ2hqXWP


B. 

C. does not exist

D. 0

Answer: A

Watch Video Solution

−6

23. If , then which one of

the following is true?

A. f(x) is not differentiable at 

B. f(x) is discontinuous at 

C. f(x) is continuous for all 

D. f(x) is differentiable for all 

f(x) = {
2a − x for −a < x < a

3x − 2a for x ≥ a

x = a

x = a

xinR

x ≥ a

https://dl.doubtnut.com/l/_kgBaXJ2hqXWP
https://dl.doubtnut.com/l/_5byqVHIAu6u6


Answer: A

Watch Video Solution

24. If  is differentiable at ,

then ............... .

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

f(x) = {
ax2 − b, −1 < x < 1

, elsewhere1

|x |

x = 1

a = , b =
1

2

−3

2

a = , b =
−1

2

3

2

a = − , b = −
1

2

3

2

a = , b =
1

2

3

2

https://dl.doubtnut.com/l/_5byqVHIAu6u6
https://dl.doubtnut.com/l/_IzPsbb6T98d7


Exercise 5 Additional Problems

25. The number of points in  in which the function

 is not differentiable, is…............ .

A. 3

B. 2

C. 1

D. 4

Answer: B

View Text Solution

R

f(x) = |x − 1| + sinx

1. Is the function  differentiable at the origin. Justify

your answer.

f(x) = |x|

https://dl.doubtnut.com/l/_vj8O5kPTaZMj
https://dl.doubtnut.com/l/_QtFLPS5ojM6D


Watch Video Solution

2. Discuss the differentiability of the functions: 

Watch Video Solution

f(x){
2x − 3, 0 ≤ x ≤ 2atx =2

x2 − 3, x > 2

3. If  are constants then Show

that 

Watch Video Solution

y = A cos 4x + B sin 4x, A and B

y2 + 16y = 0

4. If  prove that 

Watch Video Solution

y = cos(m sin− 1 x),

(1 − x2)y3 − 3xy2 + (m2 − 1)y1 = 0

https://dl.doubtnut.com/l/_QtFLPS5ojM6D
https://dl.doubtnut.com/l/_3s2EJIZiXefv
https://dl.doubtnut.com/l/_pg61mIxgyDB7
https://dl.doubtnut.com/l/_GgEefRAks8pA


Exercise 5 Additional Problems Find The Derivative Of Following

Functions

1. Differentiate following as; 

Watch Video Solution

3 sinx + 4 cos x − ex

2. Differentiate following as; 

Watch Video Solution

sin 5 + log10 x + 2 secx

3. Differentiate following as; 

Watch Video Solution

6 sinx + log10 x + e

https://dl.doubtnut.com/l/_H0ZNedgl2SyD
https://dl.doubtnut.com/l/_4SPRBN1xqThP
https://dl.doubtnut.com/l/_6UJdJBaY9RIs


4. Differentiate following as;

Watch Video Solution

(x4 − 6x3 + 7x2 + 4x + 2)(x3 − 1)

5. Differentiate following as;

Watch Video Solution

(3x2 + 1)
2

6. Differentiate following as;

Watch Video Solution

(3 secx − 4 cos ecx)(2 sinx + 5 cos x)

7. Differentiate ; 

W h Vid S l i

x2ex sinx

https://dl.doubtnut.com/l/_Ceo7BmXi36Zl
https://dl.doubtnut.com/l/_rhShSAL5Wv7a
https://dl.doubtnut.com/l/_kT6bJBTUQ7gY
https://dl.doubtnut.com/l/_yPkgCNSetZIg


Watch Video Solution

8. Differentiate the following with respect to  

Watch Video Solution

x

cos x + logx

x2 + ex

9. Differentiate the following with respect to  

Watch Video Solution

x

tanx + 1

tanx − 1

10. Differentiate the following with respect to  

Watch Video Solution

x

sinx + x cos x

x sinx − cos x

https://dl.doubtnut.com/l/_yPkgCNSetZIg
https://dl.doubtnut.com/l/_j9iL72kBkI9y
https://dl.doubtnut.com/l/_xinJ8R0mMXh1
https://dl.doubtnut.com/l/_xbbBsPaG13dx



