
MATHS

BOOKS - ARIHANT MATHS (HINGLISH)

DIFFERENTIATION

Examples

1. Di�erentiate the following functions w.r.t x using �rst principle. 

Watch Video Solution

f(x) = tanx

2. Di�erentiate the following functions w.r.t x using �rst principle. 

Watch Video Solution

ex
2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_2q4yk3XratMk
https://dl.doubtnut.com/l/_ZBJnYiXbc6Af


3. Di�erentiate the following functions w.r.t x using �rst principle. 

Watch Video Solution

√sinx

4. If  Then �nd .

Watch Video Solution

y = sinx + ex,
dy

dx

5. If  then �nd 

Watch Video Solution

Y = x2 + sin− 1 x + loge x,
dy

dx

6. If , then �nd 

Watch Video Solution

y = log10 x + loge x + log10 10
dy

dx

https://dl.doubtnut.com/l/_ZBJnYiXbc6Af
https://dl.doubtnut.com/l/_r6m9FyHeem0Q
https://dl.doubtnut.com/l/_A6ezE0Dp2ptW
https://dl.doubtnut.com/l/_Bfyjy5ybq4d0
https://dl.doubtnut.com/l/_arpQsz7rUgN7
https://dl.doubtnut.com/l/_KTD5K2oeKyjV


7. If  then �nd 

Watch Video Solution

y = x− 1 / 2 + log5 x + + 2x,
sinx

cos x

dy

dx

8. If  then �nd .

Watch Video Solution

y = m2 sec− 1 x,
dy

dx

9. If , then �nd 

Watch Video Solution

y = loge x
3 + 3 sin− 1 x + kx2 dy

dx

10. If , then �nd 

Watch Video Solution

y = ex sinx
dy

dx

11. If  then �nd y = ex tanx + x. loge x,
dy

dx

https://dl.doubtnut.com/l/_KTD5K2oeKyjV
https://dl.doubtnut.com/l/_Z1UagGMtaEW7
https://dl.doubtnut.com/l/_FBcvUNv4hoYM
https://dl.doubtnut.com/l/_uUDntVRfTfIJ
https://dl.doubtnut.com/l/_Rp8r7Kj11gEw


Watch Video Solution

12. Let  are di�erentiable functions. If

 and the derivatives of theirpair wise

products at  are 

then compute the value of .

Watch Video Solution

f, g and h

f(0) = 1; g(0) = 2; h(0) = 3

x = 0 (fg)' (0) = 6; (gh)' (0) = 4 and (hf)' (0) = 5

(fgh)' (0)

13. If  then �nd 

Watch Video Solution

y = (1 + x)(1 + x2)(1 + x4)(1 + x2n), atx = 0.
dy

dx

14. If , then �nd 

Watch Video Solution

y =
x

x2 + 1

dy

dx

https://dl.doubtnut.com/l/_Rp8r7Kj11gEw
https://dl.doubtnut.com/l/_wOnv8OjMWjt4
https://dl.doubtnut.com/l/_8CFrkQWWVQWF
https://dl.doubtnut.com/l/_D4nDjCyJURc4


15. if  then �nd 

Watch Video Solution

y = ,
x sinx

loge x

dy

dx

16. If  then �nd 

Watch Video Solution

y =
3a2x − x3

a3 − 3ax2

dy

dx

17. If , then �nd 

Watch Video Solution

y =
ex − tanx
xn + cot x

dy

dx

18. If  then �nd .

Watch Video Solution

y = + ex sinx + log5 x
loge x

x

dy

dx

19. If  then  , �nd  and y =
x4 + x2 + 1

x2 + x + 1
= ax + b

dy

dx
a b

https://dl.doubtnut.com/l/_PXSUPkAg0zJV
https://dl.doubtnut.com/l/_T9Uyaf22V2H1
https://dl.doubtnut.com/l/_rIaMsFLl68Bu
https://dl.doubtnut.com/l/_2oLTBtOicQUo
https://dl.doubtnut.com/l/_HqzWz06JmnxX


Watch Video Solution

20. Let .If , then value of 

 is equal to

Watch Video Solution

y =
secx + tanx − 1

tanx − secx + 1
( )

x=

= a + √b
dy

dx π

4

a + b

21. If  , �nd  0 (b) 1 (c)  (d) 

Watch Video Solution

y =
tan− 1 x − cot − 1 x

tan− 1 x + cot − 1 x
( ])

x= − 1

dy

dx
2/π −1

22. If  then �nd 

Watch Video Solution

y = e (tan − 1 x )
3 dy

dx

23.  then  is

Watch Video Solution

y = loge(tan− 1 √1 + x2)
dy

dx

https://dl.doubtnut.com/l/_HqzWz06JmnxX
https://dl.doubtnut.com/l/_K95gXLXsuidX
https://dl.doubtnut.com/l/_X3XmPqu9MMSl
https://dl.doubtnut.com/l/_eqqWe5SkRibG
https://dl.doubtnut.com/l/_xCbh9k7lbTNP


Watch Video Solution

24. Find  , when 

Watch Video Solution

dy

dx
y = eax cos(bx + c)

25. Di�erentiate the following w. r. t. x. 

Watch Video Solution

√loge{sin( − 1)}
x2

3

26. If  then �nd 

Watch Video Solution

y = x cos y + y cos x,
dy

dx

27. If 

A. 

y√1 − x2 + x√1 − y2 = 1, then =
dy

dx

√
1 − y2

1 − x2

https://dl.doubtnut.com/l/_xCbh9k7lbTNP
https://dl.doubtnut.com/l/_Th02z83F0aQf
https://dl.doubtnut.com/l/_6K1G6F0Hnla1
https://dl.doubtnut.com/l/_x42mmPP1DpIf
https://dl.doubtnut.com/l/_Dm3l8ltM1qQm


B. 

C. 

D. 

Answer: B

Watch Video Solution

−√
1 − y2

1 − x2

√
1 − x2

1 − y2

−√
1 − x2

1 − y2

28. If  then prove that 

Watch Video Solution

√1 − x6 + √1 − x6 = a(x3 − y3),

= √
dy

dx

x2

y2

1 − y6

1 − x6

29. If , then  is equal to

A. 

B. 

y = √sinx + √sinx + √sinx + . . . ∞
dy

dx

2y − 1

cos x

cos x

2y − 1

https://dl.doubtnut.com/l/_Dm3l8ltM1qQm
https://dl.doubtnut.com/l/_SCtBYkPqXzMx
https://dl.doubtnut.com/l/_vueO6845wr0C


C. 

D. 

Answer: B

Watch Video Solution

2x − 1

cos y

cos y

2x − 1

30. If , when  then �nd 

Watch Video Solution

y = sec− 1(√1 + x2) −1 < x < 1,
dy

dx

31. 

Watch Video Solution

y = tan− 1 √ find
1 − x

1 + x

dy

dx

32. Prove that .

Watch Video Solution

tan− 1(√ = , x < π
1 − cos x

1 + cos x
x

2

https://dl.doubtnut.com/l/_vueO6845wr0C
https://dl.doubtnut.com/l/_9L7FTXHuFbDf
https://dl.doubtnut.com/l/_q2GdD1iopRGi
https://dl.doubtnut.com/l/_OVNfaOr0yuAo


33. If , then �nd  when 

Watch Video Solution

y = tan− 1( )
√1 + x2 − 1

x

dy

dx
−1 ≤ x ≤ 1.

34. Di�erentiate the following functions with respect to  :

 (ii) `tan^(-1)((acosx-bsinx)/(bcosx+asinx)),\ -pi/2-1`

Watch Video Solution

x

tan− 1( )
a + x

1 − ax

35. य�द  तब  का मान �ात क��जए|

Watch Video Solution

y = sin− 1{ }
5x + 12√1 − x2

13

dy

dx

36. Find  for `y=tan^(-1)sqrt((a-x)/(a+x),)-a

Watch Video Solution

dy

dx

https://dl.doubtnut.com/l/_3xB5Hd1yOuQU
https://dl.doubtnut.com/l/_K8ZSyoFpppGp
https://dl.doubtnut.com/l/_fIzSgAwMcMKL
https://dl.doubtnut.com/l/_4x3YEjphQkYQ


37. Sketch the graph for 

Watch Video Solution

y = sin− 1(sinx).

38. Sketch the graph for 

Watch Video Solution

y = cos − 1(cos x).

39. Sketch the graphs for 

Watch Video Solution

y = sin(sin− 1 x)

40. Sketch the graphs for 

Watch Video Solution

y = cos(cos − 1 x)

41. Sketch the graphs for y = tan(tan− 1 x)

https://dl.doubtnut.com/l/_nrNc4SVtrSuw
https://dl.doubtnut.com/l/_vGVQHGL9JFjE
https://dl.doubtnut.com/l/_dTfcc6gqKkvs
https://dl.doubtnut.com/l/_AwrFhwotaAgy
https://dl.doubtnut.com/l/_y7Hq0udFBkEf


Watch Video Solution

42. Draw the graph of .

Watch Video Solution

y = cosec(cosec− 1x)  or y = sec(sec− 1 x)

43. Sketch the graphs for 

Watch Video Solution

y = sec(sec− 1 x)

44. Sketch the graphs for  hence �nd 

Watch Video Solution

y = cot(cot − 1 x) and
dy

dx

45. If , then 

A. 

x = e− t2, y = tan− 1(2t + 1) =
dy

dx

e ( t
2 )

(2t)(2t2 − 2t + 1)

https://dl.doubtnut.com/l/_y7Hq0udFBkEf
https://dl.doubtnut.com/l/_drP9eKTgLlrL
https://dl.doubtnut.com/l/_pDkaV556v3Q8
https://dl.doubtnut.com/l/_z6uVzEF4Q7iq
https://dl.doubtnut.com/l/_TDP6fNuUveXJ


B. 

C. 

D. 

Answer: D

Watch Video Solution

e− ( t2 )

(2t)(2t2 + 2t + 1)

−
e− ( t2 )

(2t)(2t2 − 2t + 1)

−
e ( t

2 )

(2t)(2t2 + 2t + 1)

46. Find  if  and  .

Watch Video Solution

dy

dx
x = a(θ − sin θ) y = a(1 − cos θ)

47. If , show that 

Watch Video Solution

x = √asin ^ (( − 1)t), y = √acos ^ (( − 1)t)

= −
dy

dx

y

x

https://dl.doubtnut.com/l/_TDP6fNuUveXJ
https://dl.doubtnut.com/l/_uqYiZzSSaPY9
https://dl.doubtnut.com/l/_utUSrKxZZKEZ


48. If  and  then �nd  at 

Watch Video Solution

x = a(cos t + log tan2t)
1

2
y = a sin t

dy

dx
t =

π

4

49. If  then �nd 

Watch Video Solution

y = xsin x,
dy

dx

50.  . Find 

Watch Video Solution

xy ⋅ yx = 1
dy

dx

51. If  then �nd 

Watch Video Solution

(tan− 1 x)
y

+ ycot x = 1, .
dy

dx

https://dl.doubtnut.com/l/_KoEBLmWRvfBu
https://dl.doubtnut.com/l/_kyVoQaVDLwX0
https://dl.doubtnut.com/l/_XkBUzzdpPyhY
https://dl.doubtnut.com/l/_CyW1b2PVoSQG


52. If  then �nd 

Watch Video Solution

f(x) =
100

∏
n= 1

(x − n)n ( 101 −n ) f(101)

f, (101)

53. If  is

Watch Video Solution

y = √logx + √logx + √logx + ......∞,  then 
dy

dx

54. Di�erentiate  w. r. t. .

Watch Video Solution

sin− 1( )
2x

1 + x2
tan− 1 x, − 1 < x < 1

55. If  Di�erentiate 

Watch Video Solution

x ∈ ( 1).
1

√2

tan− 1( )w. r. t. cos − 1(2x√1 − x2).
√1 − x2

x

https://dl.doubtnut.com/l/_D8Idb50CqAV6
https://dl.doubtnut.com/l/_4SqrccXIfhSO
https://dl.doubtnut.com/l/_Hn35nqGlcA3K
https://dl.doubtnut.com/l/_B5tyKlkmPexK


56. Find the derivative of

Watch Video Solution

sec− 1( )  w.r.t. √1 − x2   at x − .
1

2x2 − 1

1

2

57. If  then �nd

the value of .

Watch Video Solution

y = f(x3), z = g(x5), f' (x) = tanx and g' (x) = secx

lim
x→ 0

dy/dz

x

58. Find the derivative of  w.r.t.  at  , where 

 and  .

Watch Video Solution

f(tanx) g(secx) x =
π

4

f ′ (1) = 2 g ′ (√2) = 4

59. If  then �nd 

Watch Video Solution

y = x3 loge x, y' ' and y' ' ' .

https://dl.doubtnut.com/l/_cX0YfgkqLVgV
https://dl.doubtnut.com/l/_Evh7NF1cVqvr
https://dl.doubtnut.com/l/_BRMjOTwwGkia
https://dl.doubtnut.com/l/_WQyYjE1TCGXg


60. If  then prove that  

Watch Video Solution

y = sin(sinx)

+ tanx. + y cos2 x = 0
d2y

dx
2

dy

dx

61. If  then �nd .

Watch Video Solution

x = a(t sin t) and y = (1 − cos t),
d2y

dx2

62. 112. If f(x)=  �nd

Watch Video Solution

⎡
⎢
⎣

x x2 x3

1 2x 3x2

0 2 6x

⎤
⎥
⎦

f' (x)

63. 

Watch Video Solution

∣
∣
∣
∣
∣

x2 + a2 ab ac

ab x2 + b2 bc

ac bc x2 + c2

∣
∣ 
∣ 
∣
∣

=

https://dl.doubtnut.com/l/_WQyYjE1TCGXg
https://dl.doubtnut.com/l/_7mS454jTbMOo
https://dl.doubtnut.com/l/_AHFytPT12KFJ
https://dl.doubtnut.com/l/_o43FIwWqNnqY
https://dl.doubtnut.com/l/_kkdKhKiWg1vl


Watch Video Solution

64. Let  is a constant. Then 

 at  is  (b)   (d) independent of 

Watch Video Solution

f(x) = ∣∣x
3 sinx cos x6 − 10pp2p3∣∣, wherep

(f(x))
d3

dx
3

x = 0 p p − p3 p + p3 p

65. if y= sin mx, them the value of the determinant 

Watch Video Solution

∣
∣
∣
∣
∣

y y1 y2

y3 y4 y5

y6 y7 y8

∣
∣ 
∣ 
∣
∣

 Where  yn =  is  
dny

dxn

66. If  then �nd constant

term and coe�cient of x

Watch Video Solution

f(x) =

∣
∣ 
∣ 
∣
∣

(1 + x)a (1 + 2x)
b 1

1 (1 + x)a (1 + 2x)
b

(1 + 2x)
b 1 (1 + x)a

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_kkdKhKiWg1vl
https://dl.doubtnut.com/l/_pGWquRa5O4pS
https://dl.doubtnut.com/l/_YEXmWx23wqb1
https://dl.doubtnut.com/l/_5U0dV4U1o9ct
https://dl.doubtnut.com/l/_yFzQA6M0HqeG


67. If  for i 1,2,3, then coe�cient of x in the determinant;

Watch Video Solution

ai, bi ∈ N

∣
∣
∣
∣
∣

(1 + x)a1b1 (1 + x)a1b2 (1 + x)a1b3

(1 + x)a2b1 (1 + x)a2b2 (1 + x)a2b3

(1 + x)a3b1 (1 + x)a3b2 (1 + x)a3b3

∣
∣ 
∣ 
∣
∣

68. If  and  is the inverse of  �nd 

Watch Video Solution

y = f(x) = x3 + x5 g f g ′ (2)

69. Let  for any real number and let  be

the inverse function of  then 

A. 

B. 

C. 

D. 6

f(x) = exp(x3 + x2 + x) g(x)

f(x) g' (e3)

1

6e3

1

6

1

34e19

https://dl.doubtnut.com/l/_yFzQA6M0HqeG
https://dl.doubtnut.com/l/_lgovtZ5kauue
https://dl.doubtnut.com/l/_rKQi8e3hxmEg


Answer:

Watch Video Solution

70. Let  be a twice di�erentiable function such that

 Find 

A. 0

B. 9

C. 11

D. None of these

Answer:

Watch Video Solution

f

fx = − f(x), andf ′ (x) = g(x), h(x) = [f(x)]2 + [g(x)]2.

h(10) if h(5) = 11

https://dl.doubtnut.com/l/_rKQi8e3hxmEg
https://dl.doubtnut.com/l/_VJthNtQTXLQy


71. if  then  wherever it is

de�ned is equal to

A. 

B. 

C. 

D. None of these

Answer:

Watch Video Solution

y =
(a − x)√a − x − (b − x)√x − b

√a − x + √x − b

dy

dx

:

x − (a − b)

√(a − x)(x − b)

2x + (a + b)

√(a − x)(x − b)

2x − (a + b)

√(a − x)(x − b)

72. If  then �nd  in

terms of  alone.

A. 

B. 

x2 + y2 = R2(whereR > 0)andk =
yn

(1 + y2)
3

k

R

1

R

−
1

R

https://dl.doubtnut.com/l/_548SYMudnONF
https://dl.doubtnut.com/l/_7jxhTtLRB9wv


C. R

D. 

Answer:

Watch Video Solution

1

2R

73. Let  . Suppose g denotes the inverse function of f.

The value of  has the value equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) = x + sinx

g' ( + )
π

4

1

√2

2 + √2

√2 − 2

2 − √2

2√2

https://dl.doubtnut.com/l/_7jxhTtLRB9wv
https://dl.doubtnut.com/l/_E0sNy5MjERDm
https://dl.doubtnut.com/l/_eLb0xkq2UPMO


74. Let  If  is the inverse function of  then 

equal to:  (b)  .  (d)

A. 

B. 

C. 

D. None of these

Answer:

Watch Video Solution

ef ( x ) = lnx. g(x) f(x), g ′ (x)

ex ex + x ex + ex

ee
x

ex

ee
x +x

75. Given: 

then

A. 

B. 

C. 

f(x) = 4x3 − 6x2 cos 2a + 3x sin 2a sin 6a + √In(2a − a2)

af'( ) < 0
1

2

af'( ) ≤ 0
1

2

af'( ) > 0
1

2

https://dl.doubtnut.com/l/_eLb0xkq2UPMO
https://dl.doubtnut.com/l/_AkERfPGqsjvt


D. None of these

Answer:

Watch Video Solution

76. Suppose , where , and that

 for all . Then the value of  is equal to:

A. 15

B. -15

C. 10

D. 16

Answer:

Watch Video Solution

f(x) = eax + ebx a ≠ b

f' ' (x) − 2f' (x) − 15f(x) = 0 x ab

https://dl.doubtnut.com/l/_AkERfPGqsjvt
https://dl.doubtnut.com/l/_hiCGi2yw3DPb


77. Which of the following is not true  for 

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

log(1 + x) < x x > 0

ey = xy' + 1

y' = −
1

(x − 1)

y' + ey = 0

y' = ey

78. If  ?

A. independent of p

B. independent of q

C. dependent both p and q

D. 

xpyq = (x + y) ( p+q )  then =
dy

dx

y

x

https://dl.doubtnut.com/l/_bUPXZkKn3jS9
https://dl.doubtnut.com/l/_vFwNxpkLZc7x


Answer:

Watch Video Solution

79. Two functions f & g have �rst & second derivatives at x=0 & satisfy the

relations, 

 then-

A. If  then 

B. If  then 

C. 

D. None of above

Answer:

Watch Video Solution

f(0) = , f' (0) = 2g' (0) = 4g(0), g(0)= 5 f(0) = 6f(0) = 3
2

g(0)

h(x) = ,
f(x)

g(x)
h' (0) = 15

k(x) = f(x). g(x). sinx k' (0)d = 2

lim
x→ 0

=
g' (x)

f' (x)

1
2

80.  Then which of the following is/are true ?f(x) = ∣∣x
2 − 3x∣∣x| + 2|.

https://dl.doubtnut.com/l/_vFwNxpkLZc7x
https://dl.doubtnut.com/l/_cG9bMYRfh2sY
https://dl.doubtnut.com/l/_R0TXqefi0Dk5


A.  for 

B.  for 

C.  for 

D. None of the above

Answer:

Watch Video Solution

f' (x) = 2x − 3 x ∈ (0, 1) ∪ (2, ∞)

f' (x) = 2x + 3 x ∈ ( − ∞, − 2) ∪ ( − 10)

f' (x) = − 2x − 3 x ∈ ( − 2, − 1)

81. Consider  Statement I Graph of 

 is cancave up for . Statement II 

A. Both statement I and Statement II are correct and Statement II is

the correct explanation of Statement I

B. Both Statement I and Statement II are correct but Statement II is

not the correct explanation of Statement I

f(x) = and (x) = f' ' (x)
x

x2 − 1

g(x) x > 1

f(x) = { + }n ∈ N
dn

dx
n

( − 1)nn !

2

1

(x − 1)n+ 1

1

(x + 1)n+ 1

https://dl.doubtnut.com/l/_R0TXqefi0Dk5
https://dl.doubtnut.com/l/_lFoRqJWJKElA


C. Statement I is correct but Statement II is incorrect

D. Statement II is correct but Statement I is correct.

Answer:

Watch Video Solution

82. Statement 1: If di�erentiable function  satis�es the relation

 and if 

 Statement 2: 

 is a periodic function with period 4.

A. Both statement I and Statement II are correct and Statement II is

the correct explanation of Statement I

B. Both Statement I and Statement II are correct but Statement II is

not the correct explanation of Statement I

C. Statement I is correct but Statement II is incorrect

D. Statement II is correct but Statement I is correct.

f(x)

f(x) + f(x − 2) = 0 ∀x ∈ R,

(( f(x)))
x=a

= b, then(( f(x)))
a+ 4000

= b.
d

dx

d

dx

f(x)

https://dl.doubtnut.com/l/_lFoRqJWJKElA
https://dl.doubtnut.com/l/_aV0C4DgyZPjX


Answer:

Watch Video Solution

83. Let  where [*] denotes the greatest integer function,

when x is not an integer then �nd the value of 

A. Both statement I and Statement II are correct and Statement II is

the correct explanation of Statement I

B. Both Statement I and Statement II are correct but Statement II is

not the correct explanation of Statement I

C. Statement I is correct but Statement II is incorrect

D. Statement II is correct but Statement I is incorrect.

Answer:

Watch Video Solution

f(x) = x[x],

f' (x)

https://dl.doubtnut.com/l/_aV0C4DgyZPjX
https://dl.doubtnut.com/l/_GG6OaOUsZivC
https://dl.doubtnut.com/l/_8lqbSkfkCwcf


84. If f(x) is a polynomial of degree  and , 

(where  is a �xed real number ), then the degree of f'(x) is

A. 2

B. 3

C. 4

D. 5

Answer:

Watch Video Solution

n( > 2) f(x) = f(α − x)

α

85. The moment when A is at  and B is at . The derivative 

of line AB is

A. 

B. 

C. 

(0, 0) (1, 2)
dy

dx

1

9

1

7

1

5

https://dl.doubtnut.com/l/_8lqbSkfkCwcf
https://dl.doubtnut.com/l/_eRylxnTiWAGB


D. None of these

Answer:

Watch Video Solution

86. The moment when A is at . The derivative ,

is

A. 16

B. 8

C. 9

D. 2

Answer:

Watch Video Solution

(1, 2) and Bisat(0, 0)
dxB

dxA

https://dl.doubtnut.com/l/_eRylxnTiWAGB
https://dl.doubtnut.com/l/_JTed6zyXTeBN


87. If  has real roots . Then ,  is 

A. -2

B. -3

C. -1

D. 0

Answer: -2

Watch Video Solution

p' ' (x) α, β, γ [α] + [β] + [γ]

https://dl.doubtnut.com/l/_9SIP0Dzrc8PB


88. Match the Column I with Column II and mark the correct option from

the given below. 

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

i ii iii iv

s r s p

i ii iii iv

p q r s

i ii iii iv

() q p r r

i ii iii iv

s p q q

https://dl.doubtnut.com/l/_rH1AFIOYJiUI


89. Match the Column I with Column II and mark the correct option from

the given below. 

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

i ii iii iv

p q r s

i ii iii iv

q p r s

i ii iii iv

s r q p

i ii iii iv

r s p q

https://dl.doubtnut.com/l/_GHEpFep2JS3o


90. If  then 

Watch Video Solution

y = √(x − sinx) + √x − sinx + ...,

∣
∣
∣
∣

∣
∣
∣

∣
∣
∣

2

x=

− 2π
∣
∣ 
∣
∣

= ............
dx

dy π

2

91. Let  and ,where h(x) is de�ned

for all . If  and  then absolute value of sum of

all possible values of h(2), is

Watch Video Solution

f(x) = ∫
x

− 2

e ( 1 + t ) 2

dt g(x) = f(h(x))

x ∈ R g' (2) = e4 h' (2) = 1

92. If  the greatest

integer , then �nd 

Watch Video Solution

f(x) = cos{ [x] − x3}, 1 < x < 2 and [x] =
π

2

≤ x f'( 3√ )
π

2

https://dl.doubtnut.com/l/_gzTmal8Ae5jc
https://dl.doubtnut.com/l/_9j23EreVvhd7
https://dl.doubtnut.com/l/_KcME0BR1yWKw


93. If 

is    (d) none of these

Watch Video Solution

u = f(x3), v = g(x2), f ′ (x) = cos x, andg ′ (x) = sinx, then
du

dv

xcos x3 cos ecx23
2

sinx3secx22

3
tanx

94. 

The value of f(1) is

Watch Video Solution

f :R → R, f(x) = x3 + x2f' (1) + xf' ' (2) + f' ' ' (3)  for all x ∈ R.

95. Let

then �nd 

Watch Video Solution

f(x) = x2 + xg2(1) + g ′
' (2) and g(x) = f(1). x2 + xf' (x) + f' ' (x),

f(x) and g(x).

https://dl.doubtnut.com/l/_Nf66wQb0i1Od
https://dl.doubtnut.com/l/_xTtaHKIYDu0t
https://dl.doubtnut.com/l/_GKO6tTk85wNq


96. If  , prove that 

Watch Video Solution

y =
sinx

1 + cos x

1 + sin x

1 + cosx

1 +  
..

−→   ∞

=
dy

dx

(1 + y)cos x + y sinx

1 + 2y + cos x − sinx

97. If =___________

Watch Video Solution

3


⎷3


⎷x − = 2, then3√x( )

1

3√x

1

3√x

98. If

to nterms, show that 

Watch Video Solution

y = tan− 1( ) + tan− 1( ) + tan− 1(
1

x2 + x + 1

1

x2 + 3x + 3

1

x2 + 5x + 7

= −
dy

dx

1

(x + n)2 + 1

1

x2 + 1

99. if  show that f(θ) = cos θ1. cos θ2. cos θ3…. . cos θn,

{tan θ1 + tan θ2 + tan θ3 + …. . + tan θn} = − { },
f' (θ)

f(θ)

https://dl.doubtnut.com/l/_HDO1XzYpXT0V
https://dl.doubtnut.com/l/_OabtSFhmZSYj
https://dl.doubtnut.com/l/_gdCkL7bUcuao
https://dl.doubtnut.com/l/_fq3kBjkwRAT9


Watch Video Solution

100. Find the sum of

Watch Video Solution

sinx + 3 sin 3x + 5 sin 5x + .......... . + (2k − 1)sin(2k − 1)x.

101. Find the sum of the series  using calculus .

Watch Video Solution

sin gmanr= 1rx
r− 1

102. Show that 1/(x+1)+5/(x^2+1)+4/x^4+1)+…..+2^n/(x^2^n+1)= /(x-1)-

2^(n+1)/(x^2(n+1)

Watch Video Solution

−1)

https://dl.doubtnut.com/l/_fq3kBjkwRAT9
https://dl.doubtnut.com/l/_N17vwjGzFCvT
https://dl.doubtnut.com/l/_7DFIOfNVWJsP
https://dl.doubtnut.com/l/_fONFZlA3z2oK


103. 

 is

Watch Video Solution

fn(x) = efn− 1 ( x )  for all n ∈ N and f0(x) = x,  then {fn(x)}
d

dx

104. If  , prove that  .

Watch Video Solution

y3 − y = 2x = −
d2y

dx2

24y

(3y2 − 1)3

105. If  then  , then �nd the

value of k.

Watch Video Solution

2x = y + y
−1

5
1
5 (x2 − 1) + x = ky

d2y

dx
2

dy

dx

106. Let

Find 

y = 1 + + + + …
a1

x − a1

a2x

(x − a1)(x − a2)

a3x
2

(x − a1)(x − a2)(x − a3) (x
dy

dx

https://dl.doubtnut.com/l/_8TjH3N6Ojnke
https://dl.doubtnut.com/l/_MKLyy2ac7Yxc
https://dl.doubtnut.com/l/_m3pJTqgPeGLs
https://dl.doubtnut.com/l/_o25wlwgw5Uzk


Watch Video Solution

107. If  and , then  is equal to

Watch Video Solution

y = f( )
2x − 1

x2 + 1
f ′ (x) = sinx2 dy

dx

108. let  be a polynomial function of second degree. If

 are in AP, then show that 

 are in AP.

Watch Video Solution

f(x)

f(1) = f( − 1) and a1, a2, a3

f' (a1), f' (a2), f' (a3)

109. If  and  then �nd  at 

.

Watch Video Solution

5f(x) + 3f( ) = x + 2
1

x
y = xf(x),

dy

dx
x = 1

https://dl.doubtnut.com/l/_o25wlwgw5Uzk
https://dl.doubtnut.com/l/_0flCPRxUqTGv
https://dl.doubtnut.com/l/_023NIzE1PzSY
https://dl.doubtnut.com/l/_scAwbLKAlH8A


Exercise More Than One Correct Option Type Questions

1. If  then  equals.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y = ,
secx − tanx

secx + tanx

dy

dx

2 secx(secx − tanx)

−2 secx(secx − tanx)2

2 secx(secx − tanx)2

−2 secx(secx + tanx)2

2. If  then  , �nd  and 

A. 

B. 

C. 

y =
x4 + x2 + 1

x2 + x + 1
= ax + b

dy

dx
a b

a = 2, b = 1

a = − 2, b = 1

a = 2, b = − 1

https://dl.doubtnut.com/l/_iTN5lTbJr3yo
https://dl.doubtnut.com/l/_EAzZU5yeqOTz


D. 

Answer: C

Watch Video Solution

a = − 2, b = − 1

3. Which of the following could be the sketch graph of 

A. 

B. 

C. 

y =
d(x lnx)

dx

https://dl.doubtnut.com/l/_EAzZU5yeqOTz
https://dl.doubtnut.com/l/_khotJmV3zGPo


D. 

Answer: C

Watch Video Solution

4. Let  then the set of 

 satisfying the inequality `f^(prime)(x)

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) = x + 3 ln(x − 2)&g(x) = x + 5 ln(x − 1),

x

(2, 7/2)

(1, 2) ∪ (7/2, ∞)

(2, ∞)

7/2, ∞

https://dl.doubtnut.com/l/_khotJmV3zGPo
https://dl.doubtnut.com/l/_VSmXVAuF0xb5


5. If 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

cos − 1( ) = a, then =
x2 − y2

x2 + y2

dy

dx

−
x

y

−
y

x

y

x

x

y

6. If , then  equals

A. 

B. 

C. 

D. 

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

f' ( )
π

4

( )
1√2

. ( log − )
π

4

√2

2

4

π

2√2

π

( )
1√2

. ( log + )
π

4

√2

2
4
π

2√2

π

( )
1√2

. ( log − )
π

4

√2

2
4
π

2√2

π

( )
1√2

. ( log + )
π

4

√2

2
4
π

2√2

π

https://dl.doubtnut.com/l/_RwNPzy4Jcw5Y
https://dl.doubtnut.com/l/_h3Rlej3Rkk5I


Answer: A

Watch Video Solution

7. , 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

y =
x

a + x

b+ x

a+ x

b + ... ∞

=
dy

dx

b

a(b + 2y)

a

ab + 2ay

b

ab + 2ay

a

ab + 2by

b

ab + 2ay

8. If  then  equals

A. 

y = xx2
,

dy

dx

2 logx. x2

https://dl.doubtnut.com/l/_h3Rlej3Rkk5I
https://dl.doubtnut.com/l/_yG45pAM0Kz1j
https://dl.doubtnut.com/l/_9eeYJTlcLkS3


B. 

C. 

D. 

Answer: D

Watch Video Solution

(2 logx + 1). xx2

(2 logx + 1). xx2
+ 1

xx2 + 1. (log(ex2))

9.  then 

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

x√1 + y + y√1 + x = 0 =
dy

dx

1

(1 + x)2

−1

(1 + x)
2

+
−1

(1 + x)

1

(1 + x)
2

https://dl.doubtnut.com/l/_9eeYJTlcLkS3
https://dl.doubtnut.com/l/_apBsOTRMyQe4
https://dl.doubtnut.com/l/_ySCSfFNW0ckN


10. If  then 

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

x2ey + 2xyex + 13 = 0 =
dy

dx

−2xey−x + 2y(x − 1)

x(xey−x + 2)

[ ]
2xey−x + 2y(x − 1)

x(xey−x + 2)

2xey−x + 2y(x − 1)

x(xey−x + 2)

11. If 

A. 

B. 

C. 

D. 

x = ey+ey
+ ...to00

, x > 0, then
dy

dx

x

1 + x

1 + x

x

1 − x

x

1

x

https://dl.doubtnut.com/l/_ySCSfFNW0ckN
https://dl.doubtnut.com/l/_EJGSkPiKoWEr


Answer: C

Watch Video Solution

12. Let  be the inverse function of  If 

then  is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

g f and f' (x) = .
x10

1 + x2
g(2) = a

g' (2)

5

210

1 + a2

a10

a10

1 + a2

1 + a10

a2

13. If  are the function whose graphs are as shown, let 

  

f and g

u(x) = f(g(x)), w(x) = g(g(x))

https://dl.doubtnut.com/l/_EJGSkPiKoWEr
https://dl.doubtnut.com/l/_Nsbu5qvLtODz
https://dl.doubtnut.com/l/_ganbmaaIPagA


 Then the

value of  is

A. 

B. 

C. 

D. does not exist

Answer: B

Watch Video Solution

u' (1) + w' (1)

−
1

2

−
3

2

−
5

4

14.  for all real x and 

 is

f' (x) = g(x) and g' (x) = − f(x)

f(5) = 2 = f' (5)thenf 2(10) + g2(10)

https://dl.doubtnut.com/l/_ganbmaaIPagA
https://dl.doubtnut.com/l/_uT10f2yKR0hG


A. 2

B. 4

C. 8

D. None of these

Answer: C

Watch Video Solution

15. if

is equal to

A. 

B. 

C. 

D. 

f(x) = x + ! + ! ± − − + !thenf(0) + f' (0) + f' ' (0) + −
x2

1

x3

3
xn

n

n(n + 1)

2

(n2 + 1)

2

( )
2

n(n + 1)

2

n(n + 1)(2n + 1)

6

https://dl.doubtnut.com/l/_uT10f2yKR0hG
https://dl.doubtnut.com/l/_oMrR0Q8PNmRe


Answer: A

Watch Video Solution

16. If  then  is equal to

A. 6

B. 7

C. 8

D. 9

Answer: C

Watch Video Solution

y = (f0f0f)(x) and f(0) = 0, f' (0) = 2 y' (0)

17. If  is a polynomial of degree  then  is

equal to  (b)   (d) a constant

y2 = P (x) 3, 2( )
⎛

⎝
y2 ⎞

⎠

d

dx

.

d2y

dx2

P x + P ′ (x) P x
.
P

x

P (x)
.
P

x

https://dl.doubtnut.com/l/_oMrR0Q8PNmRe
https://dl.doubtnut.com/l/_OJFhkNvcuret
https://dl.doubtnut.com/l/_9bdT161xngQO


A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

p' ' ' (x). p' (x)

p' ' (x). p' ' ' (x)

p(x). p' ' ' (x)

18. If  are inverse functions of each other, then

A. 

B. 

C. 

D. None of these

Answer: B

View Text Solution

y = f(x) and x = g(y)

g' ' (y) =
1

f' ' (x)

g' ' (y) =
f' ' (x)

(f' ' (x))3

g' ' (y) =
f' (x)

(f' (x))3

https://dl.doubtnut.com/l/_9bdT161xngQO
https://dl.doubtnut.com/l/_Ym3AMlrTUDU9


19. If  is a function of  then  If  is a function of 

then the equation becomes

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

y x + y  = 0.
d2y

dx2

dy

dx
x y

− x = 0
d2x

dy
2

dx

dy

+ y( )
2

= 0
d2x

dy2

dx

dy

− y( )
2

= 0
d2x

dy2

dx

dy

− x( )
2

= 0
d2x

dy
2

dx

dy

20. Leg  whre  is a twice di�erentiable positive

function on  such that  Then, for 

A. 

g(x) = ln(f(x)), f(x)

(0, ∞) f(x + 1) = xf(x). N = 1, 2, 3,

gN + − g =
1
2

1
2

−4{1 + + + ... + }
1

9

1

25

1

(2N − 1)
2

https://dl.doubtnut.com/l/_Ym3AMlrTUDU9
https://dl.doubtnut.com/l/_v9ALqpDPG4Et
https://dl.doubtnut.com/l/_oL2jFa5OJbDh


B. 

C. 

D. 

Answer: A

Watch Video Solution

4{1 + + + ... + }
1

9

1

25

1

(2N − 1)2

−4{1 + + + ... + }
1

9

1

25

1

(2N + 1)2

4{1 + + + ... + }
1

9

1

25

1

(2N + 1)2

21. If the function , then the value

of  is

Watch Video Solution

f(x) = x3 + ex / 2 and g(x) = f − 1(x)

g' (1)

22. If , where  then the

value of  is

A. 1

f(θ) = sin(tan− 1( ))
sin θ

√cos 2θ
− < θ < ,

π

4

π

4

 f(θ)
d

d(tan θ)

https://dl.doubtnut.com/l/_oL2jFa5OJbDh
https://dl.doubtnut.com/l/_dpfS5QJD8SsQ
https://dl.doubtnut.com/l/_EAwuD0JQMGsJ


B. 2

C. 3

D. 4

Answer: A

Watch Video Solution

23. If  then  at  is equal to

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

y = logsin x(tanx),
dy

dx
x =

1

4

4

log 2

−4 log 2

−4

log 2

https://dl.doubtnut.com/l/_EAwuD0JQMGsJ
https://dl.doubtnut.com/l/_UKdlpx17hVvi
https://dl.doubtnut.com/l/_6gTvA0ii0efF


24. If , then  is equal to

A. 

B. 

C. 0

D. None of these

Answer: B

Watch Video Solution

y =
x

∑
r= 1

tan− 1( )
1

1 + r + r2

dy

dx

1

1 + x2

1

1 + (1 + x)2

25. If , then  is equal to

A. 1

B. 

C. 

D. 

y = ( )
sin− 1(sinα sinx)

1 − cosα sinx
y' (0)

2 tanα

( )tanα
1
2

sinα

https://dl.doubtnut.com/l/_6gTvA0ii0efF
https://dl.doubtnut.com/l/_v69HVvHkzNRY


Answer: D

Watch Video Solution

26. If  then f'(1) equals

A. 

B. 1

C. 

D. 

Answer: A

Watch Video Solution

f(x) = cot − 1( )
xx − x−x

2

−1

loge 2

−loge 2

27. The function  being di�erentiable and one-to-one, has

a di�erentiable inverse  The value of  at the point 

 is  (b)  (c)  (d) none of these

f(x) = ex + x,

f − 1(x). (f − 1)
d

dx

f(log 2)
1

1n2

1

3

1

4

https://dl.doubtnut.com/l/_v69HVvHkzNRY
https://dl.doubtnut.com/l/_tYct7aM3wG4z
https://dl.doubtnut.com/l/_bCXgVa1PLPLh


A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

1

1n2

1

3

1

4

28. If  and  and 

 and given that  then 

is equal to 5 (b) 10 (c) 0 (d) 15

A. 5

B. 10

C. 0

D. 15

fx = − f(x) g(x) = f ′ (x)

F (x) = (f( ))
2

+ (g( ))
2x

2
x

2
F (5) = 5, F (10)

https://dl.doubtnut.com/l/_bCXgVa1PLPLh
https://dl.doubtnut.com/l/_pM9HbuEL32TS


Answer: A

Watch Video Solution

29. If  then 

is equal to

A. 

B. 

C. 

D. None of these

Answer: C

View Text Solution

x = secθ − cos θ and y = secn θ − cosn θ, (x2 + 4)( )
2

dy

dx

n2(y2 − 4)

n2(4 − y2)

n2(y2 + 4)

30. If  and  then 

  (b)  (c) 

x = f(t)cos t − f ′ (t)sin t y = f(t)sin t + f ′ (t)cos t,

( )
2

+ ( )
2

=
dx

dt

dy

dt
f(t) − f(t) {f(t) − f(t)}2 {f(t) + f(t)}2

https://dl.doubtnut.com/l/_pM9HbuEL32TS
https://dl.doubtnut.com/l/_B0BNy8iMyXtV
https://dl.doubtnut.com/l/_58j1YLgzsbZU


(d) none of these

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

f(t) − f' ' (t)

[f(t) − f' ' (t)]2

[f(t) + f' ' (t)]2

31. If and , then  equals

A. 

B. 

C. 

D. 

y = at2 + 2bt − c t = ax2 + 2bx + c
d3y

dx
3

24a2(at + b)

24a(ax + b)
2

24a(at + b)
2

24a2(ax + 0b)

https://dl.doubtnut.com/l/_58j1YLgzsbZU
https://dl.doubtnut.com/l/_umnCmvlgmjp7


Answer: D

Watch Video Solution

32. Di�erential coe�cient of

 wrt  is

A. 1

B. 0

C. -1

D. 

Answer: B

Watch Video Solution

(x )
1 / ( n− l )

⋅ (x )
1 / ( l−m)

⋅ (x )
1 / (m−n )l + m

m− n

m+ n

n− l

n+ l

l − m x

xlmn

33. if  then  is

equal to:

y = (A + Bx)emx + (m − 1) − 1
ex − 2m + m2y

d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_umnCmvlgmjp7
https://dl.doubtnut.com/l/_Si2Mg5MBSi0X
https://dl.doubtnut.com/l/_CFx8AGjRniVT


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ex

emx

e−mx

e ( 1 −m) x

34. If ,then

A.  is not de�ned at 

B. 

C.  is not de�ned at 

D. 

Answer: D

Watch Video Solution

f(x) = − + x2 sina. sin 2a − 5 sin− 1(a2 − 8a + 17)
x3

3

f(x) x = sin 8

f' (sin 8) > 0

f' (x) x = sin 8

f' (sin 8), < 0

https://dl.doubtnut.com/l/_CFx8AGjRniVT
https://dl.doubtnut.com/l/_yzhRAEtzGmxo


35. Let f and g be di�erentiable functions satisfying 

and fog =I (identity function). then f' (b) is equal to

A. 

B. 1

C. 0

D. 

Answer: D

Watch Video Solution

g(a) = b, g' (a) = 2

2/3

1/2

36. The derivative of the function,

at  is

A. 

f(x) = cos − 1{ (2 cos x − 3 sinx)} + sin− 1{ (2 cos x + 3 sinx)
1

√13

1

√13

x =
3

4

3

2

https://dl.doubtnut.com/l/_yzhRAEtzGmxo
https://dl.doubtnut.com/l/_JQORQMszc1K0
https://dl.doubtnut.com/l/_003CU1Ih7ODZ


B. 

C. 

D. 0

Answer: C

Watch Video Solution

5

2

10

3

37. If  then the value of 10 

, is

A. -1

B. 0

C. 1

D. does not exist

Answer: C

Watch Video Solution

f(x) = √x + 2√2x − 4 + √x − 2√2x − 4

f' (102+ )

https://dl.doubtnut.com/l/_003CU1Ih7ODZ
https://dl.doubtnut.com/l/_cTmaggIO4kx7


38. Let , then the value of  equals

A. 0

B. 

C. 

D. 

Answer: A

Watch Video Solution

y = ln(1 + cos x)
2

+
d2y

dx
2

2

ey / 2

2

1 + cos x

4

(1 + cos x)

−4

(1 + cos x)
2

39. If  where  and `x

A. 

B. a

C. 

f(x) =
a + √a2 − x2 + x

√a2 − x2 + a − x
a > 0

√a

1

√a

https://dl.doubtnut.com/l/_cTmaggIO4kx7
https://dl.doubtnut.com/l/_ha3K6oAzGDig
https://dl.doubtnut.com/l/_vAEvGjnxMhkw


D. 

Answer: D

Watch Video Solution

1

a

40. Let u(x) and v(x) be di�erentiable functions such that 

 has the

value equal to

A. 1

B. 0

C. 7

D. -7

Answer: A

Watch Video Solution

= 7. if = p and ( )' = q,  then 
u(x)

v(x)

u' (x)

v' (x)

u(x)

v(x)

p + q

p − q

https://dl.doubtnut.com/l/_vAEvGjnxMhkw
https://dl.doubtnut.com/l/_qguoarvNBE46
https://dl.doubtnut.com/l/_ROau07HrHAbj


41. If  equals

A. 

B.  for  for 

C.  for  for 

D.  for  for 

Answer: B

Watch Video Solution

f(x) = |loge|x||,  then f' (x)

, x ≠ 0
1

|x|

1

x
|x| > 1 and −

1

x
|x| < 1

−
1

x
|x| > 1 and −

1

x
|x| < 1

1

x
x > 0 and −

1

x
x < 0

42. If  is given by 

......... 

....... ,  

then f''(x) is equal to

A. 

B. 

f(x)

f(x) = (cos x + i sinx)(cos 3x + i sin 3x)

[cos(2n − 1)x + i sin(2n − 1)x]

n3f(x)

−n4f(x)

https://dl.doubtnut.com/l/_ROau07HrHAbj
https://dl.doubtnut.com/l/_tV6ezG3PAci0


C. 

D. 

Answer: B

Watch Video Solution

−n2f(x)

n4f(x)

43. Let  , n being a non-negative integer, The value of  for

which the equality  is valid for all 

is

A. 0,1

B. 1,2

C. 2,4

D. None of these

Answer: B

Watch Video Solution

f(x) = xn n

f' (x + y) = f' (x) + f' (y) x, y > 0,

https://dl.doubtnut.com/l/_tV6ezG3PAci0
https://dl.doubtnut.com/l/_sVQTUjUwPcic


44. If  and [x] denotes the

greatest integer less than or equal to x, then  is equal to

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

f(x) = sin{ [x] − x2}  for 2 < x < 3
π

3

f' (√π/3)

√π/3

−√π/3

−√π

45. The function  satisfy the equation 

 b.  c.  d. 

A. 

u = exs ∈ ; v = ex cos x

v − u = u2 + v2du

dx

dv

dx
= 2v

d2u

dx
2

= − 2u
d2

dx
2

+ = 2v
du

dx

dv

dx

v − u = u2 + v2du

dx

dv

dx

https://dl.doubtnut.com/l/_sVQTUjUwPcic
https://dl.doubtnut.com/l/_pI1XJpDdPPe4
https://dl.doubtnut.com/l/_LpwZJzwcE3VS


B. 

C. 

D. All of these

Answer: D

Watch Video Solution

v = 2v
d2u

dx2

= − 2u
d2v

dx2

46. If  then  at x=e is

A. e

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) = logx(lnx) f' (x)

−e

e2

e− 1

https://dl.doubtnut.com/l/_LpwZJzwcE3VS
https://dl.doubtnut.com/l/_t6t4NqeeOX0a
https://dl.doubtnut.com/l/_YQiduv1cmR7F


47. Let f be a di�erentiable function satisfying 

  

Then, 

A. 

B. 0

C. 

D. None of these

Answer: C

Watch Video Solution

[f(x)]n = f(nx)  for all x ∈ R.

f' (x)f(nx)

f(x)

f(x)f' (nx)

48. If  is an odd di�erentiable function de�ned on 

such that  equals_________.

A. 4

B. 2

y = f(x) ( − ∞, ∞)

f ′ (3) = − 2, then∣∣f ′ ( − 3)∣∣

https://dl.doubtnut.com/l/_YQiduv1cmR7F
https://dl.doubtnut.com/l/_gwg2EKdff59X


C. -2

D. 0

Answer: C

Watch Video Solution

49. If , then  is equal to

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

y = √x + √y + √x + √y + ...∞
dy

dx

y + x

y2 − 2x

y3 − x

2y2 − 2xy − 1

y3 + x

2y2 − x

https://dl.doubtnut.com/l/_gwg2EKdff59X
https://dl.doubtnut.com/l/_Fju0fRd8tIaE


50. If , then  is equal to

A. 

B. 

C. 0

D. None of these

Answer: D

Watch Video Solution

f(x) = |cos x − sinx| f' ( )
π

4

√2

−√2

51. Let

then �nd 

A. 

B. 

C. 

f(x) = x2 + xg2(1) + g ′
' (2) and g(x) = f(1). x2 + xf' (x) + f' ' (x),

f(x) and g(x).

f' (1) = 4 + f' (2)

g' (2) = 8 + g' (10

g' ' (2) + f' ' (3) = 4

https://dl.doubtnut.com/l/_l2JHgnAhI76S
https://dl.doubtnut.com/l/_8AKCrtLtLFxR


D. All of the above

Answer: D

Watch Video Solution

52. if  then the value of 

A. 1

B. 

C. 

D. 0

Answer: D

Watch Video Solution

f(x) = xn

f(1) − + + − − − +
f' (1)

1!

f' ' (1)

2!

( − 1)nf' '
− −n × (1)

n !

2n

2n− 1

https://dl.doubtnut.com/l/_8AKCrtLtLFxR
https://dl.doubtnut.com/l/_rMKZfvadABMG


53. If  which of the following is true?

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

y + log(1 + x) = 0

ey = xy' − 1

y' = −
1

(x + 1)

y' + ey = 0

y' = ey

54. If , then  equals

A. 

B. 

C. 

D. 

y = 23x y'

3x. log 3. log 2

y. (. log 2y). log 3. log 2

23x .3x. log 6

23x .3x. log 3. log 2

https://dl.doubtnut.com/l/_LnJbrtNm6mot
https://dl.doubtnut.com/l/_7uFY0bFjSkku


Answer: B::D

Watch Video Solution

55. If  is the inverse of  then 

equals

Watch Video Solution

g f and f(x) = x2 + 3x − 3, (x > 0). g' (1)

56. If   (b) 

  (d) 

A. 

B. 

C. 

D. 

Answer: A::C

x3 − 2x2y2 + 5x + y − 5 = 0andy(1) = 1, then y ′ (1) =
4
3

y1 = −
4

3
y1 = − 8

22

27
y ′ (1) =

2

3

y' (1) =
4

3

y' ' (1) = −
1

3

y' ' (1) = − 8
22

27

y' (1) =
2

3

https://dl.doubtnut.com/l/_7uFY0bFjSkku
https://dl.doubtnut.com/l/_EX1GxffMJbqL
https://dl.doubtnut.com/l/_NLpqV8AQkxlM


Watch Video Solution

57. let  then  equals

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

y = √x + √x + √x...∞) dy/dx

1

2y − 1

x

x + 2y

1

√1 − 4x

y

2x + y

58. If  , then  is equal to

A. 

B. 

C. 

y = x ( ln x ) ln ( ln x ) dy

dx

(lnxln x− 1 + 2 ln + (lnx))
y

x

(lnx)ln ( ln x ) (2 ln(lnx) + 1)
y

x

((nx)2 + 2 lnx(lnx))
y

x lnx

https://dl.doubtnut.com/l/_NLpqV8AQkxlM
https://dl.doubtnut.com/l/_No9dmix2sW9a
https://dl.doubtnut.com/l/_VhPuGQmpYpko


D. 

Answer: B::D

View Text Solution

. (2 ln(lnx) + 1)
y

x

lny

lnx

59. Which of the following functions are not derivable at 

A. 

B. 

C. 

D. 

Answer: B::C::D

Watch Video Solution

x = 0?

f(x) = sin− 1 2x√1 − x2

g(x) = sin− 1( )
2x + 1

1 + 4x

h(x) = sin− 1( )
1 − x2

1 + x2

k(x) = sin− 1(cos x)

60. Let  thenf(x) = . x
√x − 2√x − 1

√x − 1 − 1

https://dl.doubtnut.com/l/_VhPuGQmpYpko
https://dl.doubtnut.com/l/_ZWdVbVmDxG5C
https://dl.doubtnut.com/l/_0PT1VGCsQZmX


A. 

B. 

C. domain of  is 

D. None of these

Answer: A::B

Watch Video Solution

f' (10) = 1

f' (3/2) = − 1

f(x) x ≤ 1

61. If  then is equal to

A. 

B. 

C. 

D. 

Answer: A::B::C::D

Watch Video Solution

2x + 2y = 2x+y dy

dx

−
2y

2x

1

1 − 2x

1 − 2y

2x(1 − 2y)

2y(2x − 1)

https://dl.doubtnut.com/l/_0PT1VGCsQZmX
https://dl.doubtnut.com/l/_He58mWAlPygB


62. For the function , which of the following

holds?

A. If  for all real 

B. If  for all real 

C. If  for all real 

D. If  for all real 

Answer: A::C

View Text Solution

y = f(x) = (x2 + bx + c)ex

f(x) > 0 x ⇒ f' (x) > 0

f(x) > 0 x ⇒ f' (x) > 0

f' (x) > 0 x ⇒ f(x) > 0

f' (x) > 0 x ⇒ f(x) > 0

63. If  where , then  has the value equal

to

A. 

B. 

√y + x + √y − x = c, c ≠ 0
dy

dx

2x

e2

x

y + √y2 − x2

https://dl.doubtnut.com/l/_He58mWAlPygB
https://dl.doubtnut.com/l/_Qldhr8a8oCru
https://dl.doubtnut.com/l/_AcJkN5ZdUNw0


C. 

D. 

Answer: C

Watch Video Solution

y − √y2 − x2

x

c2

2y

64. If  then  has the value

equal to

A. 

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

y = tanx tan 2x tan 3x, (sin 12x ≠ 0)
dy

dx

3 sec2 3x tanx tan 2x + sec2 x tan 2x tan 3x + 2 sec2 2x tan 3x tanx

2y(cos ec2x + 2 cos ec4x + 3 cos ec6x)

3 sec2 3x − 2 sec2 2x − sec2 x

sec2 x + 2 sec2 2x + 3 sec2 3x

https://dl.doubtnut.com/l/_AcJkN5ZdUNw0
https://dl.doubtnut.com/l/_dYtxnOEpjajU


Exercise Statement I And Ii Type Questions

1. Consider   

Statement I Graph of  is concave up for   

Statement II If  is concave up then 

A. Both statement I and Statement II are correct and Statement II is

the correct explanation of Statement I

B. Both Statement I and Statement II are correct but Statement II is

not the correct explanation of Statement I

C. Statement I is correct but Statement II is incorrect

D. Statement II is correct but Statement I is incorrect.

Answer: A

Watch Video Solution

f(x) =
x

x2 − 1

f(x) x > 1.

f(x) f' ' (x) > 0

https://dl.doubtnut.com/l/_dYtxnOEpjajU
https://dl.doubtnut.com/l/_OAy6zfC13I9n
https://dl.doubtnut.com/l/_GDE8bSBQofVy


2. If  then Statement I The value of 

. Statement II  for 

A. Both statement I and Statement II are correct and Statement II is

the correct explanation of Statement I

B. Both Statement I and Statement II are correct but Statement II is

not the correct explanation of Statement I

C. Statement I is correct but Statement II is incorrect

D. Statement II is correct but Statement I is incorrect.

Answer: C

Watch Video Solution

f(x) = sin− 1( ),
2x

1 + x2

f(2) = sin− 1( )
4
5

f(x) = sin− 1( ) = − 2,
2x

1 + x2

x < 1

3. Statement I if  then 

 Statement II  for all 

f(0) = a, f' (0) = b, g(0) = 0, (fog)' (0) = c

g' (0) = .
c

b
(f(g(x))' = f' (g(x)). g' (x), n

https://dl.doubtnut.com/l/_GDE8bSBQofVy
https://dl.doubtnut.com/l/_AKt6WxZHUSs0


A. Both statement I and Statement II are correct and Statement II is

the correct explanation of Statement I

B. Both Statement I and Statement II are correct but Statement II is

not the correct explanation of Statement I

C. Statement I is correct but Statement II is incorrect

D. Statement II is correct but Statement I is incorrect.

Answer: A

Watch Video Solution

4. Let  be real valued functions de�ned on interval  such

that  is constinous, , 

.  

Statement I   

Statement II 

f and g ( − 1, 1)

g' ' (x) g(0) = 0

g' (0) = 0, g' ' (0) = 0 and f(x) = g(x)sinx

lim
x→ 0

(g(x)cot x − g(0)cos ecx) = f' ' (0)

f' (0) = g' (0)

https://dl.doubtnut.com/l/_AKt6WxZHUSs0
https://dl.doubtnut.com/l/_ZB5GzJ3O6euM


A. Both statement I and Statement II are correct and Statement II is

the correct explanation of Statement I

B. Both Statement I and Statement II are correct but Statement II is

not the correct explanation of Statement I

C. Statement I is correct but Statement II is incorrect

D. Statement II is correct but Statement I is incorrect.

Answer: B

Watch Video Solution

5. Statement I If  then  only when

  

Statement II  

y = sin− 1(3x − 4x3), =
dy

dx

3

√1 − x2

≤ x < /.
−1

2

1

2

sin− 1(3x − 4x3)

=

⎧⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪⎩

−π − 3 sin− 1 x −1 ≤ x ≤ −

3 sin− 1 x − ≤ x ≤

π − 3 sin− 1 x ≤ x ≤ 1

1
2

1
2

1
2

1
2

https://dl.doubtnut.com/l/_ZB5GzJ3O6euM
https://dl.doubtnut.com/l/_at6Da0pFzcgw


A. Both statement I and Statement II are correct and Statement II is

the correct explanation of Statement I

B. Both Statement I and Statement II are correct but Statement II is

not the correct explanation of Statement I

C. Statement I is correct but Statement II is incorrect

D. Statement II is correct but Statement I is incorrect.

Answer: A

Watch Video Solution

6. If  then  

Statement I  for   

Statement II 

A. Both statement I and Statement II are correct and Statement II is

the correct explanation of Statement I

y = cos − 1( ),
1 − x2

1 + x2

=
dy

dx

2

1 + x2
x ∈ R

cos − 1( ) = {
2 tan− 1 x x ≤ 0

−2 tan− 1 x x < 0

1 − x2

1 + x2

https://dl.doubtnut.com/l/_at6Da0pFzcgw
https://dl.doubtnut.com/l/_FXRbVgA42iMU


B. Both Statement I and Statement II are correct but Statement II is

not the correct explanation of Statement I

C. Statement I is correct but Statement II is incorrect

D. Statement II is correct but Statement I is incorrect.

Answer: D

View Text Solution

7. If  then  

Statement I  for all   

Statement II

):}

A. Both statement I and Statement II are correct and Statement II is

the correct explanation of Statement I

y = x + [x],

= 1
dy

dx
x ∈ R

= {(   0,        x ∈ Integer), (does not exist    x. ∈ integer
d([x])

dx

https://dl.doubtnut.com/l/_FXRbVgA42iMU
https://dl.doubtnut.com/l/_LbSEWqznOzvA


B. Both Statement I and Statement II are correct but Statement II is

not the correct explanation of Statement I

C. Statement I is correct but Statement II is incorrect

D. Statement II is correct but Statement I is incorrect.

Answer: D

View Text Solution

8. Statement I If  is a continuous function de�ned from  to  and

, then di�erential coe�cient of  will be   

Statement II Di�erentation of constant functions is always zero.

A. Both statement I and Statement II are correct and Statement II is

the correct explanation of Statement I

B. Both Statement I and Statement II are correct but Statement II is

not the correct explanation of Statement I

C. Statement I is correct but Statement II is incorrect

f(x) R Q

f(5) = 3 f(x)w. r. t. x 0

https://dl.doubtnut.com/l/_LbSEWqznOzvA
https://dl.doubtnut.com/l/_YzWozB7SZn4s


D. Statement II is correct but Statement I is incorrect.

Answer: A

Watch Video Solution

9. Statement I Derivative of  is 1

for   

 for 

A. Both statement I and Statement II are correct and Statement II is

the correct explanation of Statement I

B. Both Statement I and Statement II are correct but Statement II is

not the correct explanation of Statement I

C. Statement I is correct but Statement II is incorrect

D. Statement II is correct but Statement I is incorrect.

Answer: C

sin− 1( )w. r. t. cos − 1( )
2x

1 + x2

1 − x2

1 + x2

0 < x < 1.

sin− 1( ) = cos − 1( )
2x

1 + x2

1 − x2

1 + x2
−1 ≤ x ≤ 1

https://dl.doubtnut.com/l/_YzWozB7SZn4s
https://dl.doubtnut.com/l/_CW51pufJDI32


Watch Video Solution

10. Consider function  satis�es the relation

 di�erentiable for all .  

Statement I If  then   

 is an odd function.

A. Both statement I and Statement II are correct and Statement II is

the correct explanation of Statement I

B. Both Statement I and Statement II are correct but Statement II is

not the correct explanation of Statement I

C. Statement I is correct but Statement II is incorrect

D. Statement II is correct but Statement I is incorrect.

Answer: A

Watch Video Solution

f(x)

f(x + y3) = f(x) + f(y3) ∀x, y ∈ R and x

f' (2) = a f' ( − 2) = a

f(x)

https://dl.doubtnut.com/l/_CW51pufJDI32
https://dl.doubtnut.com/l/_Dc6FDAHCkLoC


Exercise Passage Based Questions

1. Let , for all  is

di�erentiable and  Domain of  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

= + xy
f(x + y) − f(x)

2

f(y) − 1

2
x, y ∈ R, f(x)

f' (0) = 1. log(f(x)),

R+

R − {0}

R

R−

2. Let , for all  is

di�erentiable and  

Range of  is

= + xy
f(x + y) − f(x)

2

f(y) − 1

2
x, y ∈ R, f(x)

f' (0) = 1.

y = log3 / 4(f(x))

https://dl.doubtnut.com/l/_C9ayLniWrHHT
https://dl.doubtnut.com/l/_m102ZZVTI4Nf


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

( − ∞, 1]

[3/4, ∞

( − ∞, ∞)

R

3. Let , for all  is

di�erentiable and  Let  be a derivable function at 

and follows the function rule

  

If the graphs of  intersect in coincident points

then  can take values

A. -3

B. 1

= + xy
f(x + y) − f(x)

2

f(y) − 1

2
x, y ∈ R, f(x)

f' (0) = 1. g(x) x = 0

g( ) = , k ∈ R, k ≠ 0, 2 and g' (0) − λg' (0) ≠ 0.
x + y

k

g(x) + g(y)

k

y = f(x) and y = g(x)

λ

https://dl.doubtnut.com/l/_m102ZZVTI4Nf
https://dl.doubtnut.com/l/_kmESPeMGF1PE


C. -1

D. 4

Answer: C

Watch Video Solution

4. Find the derivative of log(sin(logx)).

Watch Video Solution

5. Left hand derivative and right hand derivative of a function  at a

point  are de�ned as  

  

  

  

  

 respectively.  

f(x)

x = a

f' (a− ) = –––
lim

(h → 0+ )
f(a) − f(a − h)

h

= lim
h→ 0 +

f(a + h) − f(a)

h

and f' (a+ ) = lim
h→ 0 +

f(a + h) − f(a)

h

= lim
h→ 0 +

f(a) − f(a + h)

h

= lim
h→ 0 +

f(a) − f(x)

a − x

https://dl.doubtnut.com/l/_kmESPeMGF1PE
https://dl.doubtnut.com/l/_mByVmSeDwSuM
https://dl.doubtnut.com/l/_boEvI7OoqK7n


Let  be a twice di�erentiable function. We also know that derivative of a

even function is odd function and derivative of an odd function is even

function. 

If  is even function, which of the following is right hand derivative of 

at 

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

f

f f'

x = a?

lim
h→ 0 −

f' (a) + f' ( − a + h)

−h

lim
h→ 0 +

f' (a) + f' ( − a − h)

h

lim
h→ 0 −

−f' ( − a) + f' ( − a − h)

−h

lim
h→ 0 +

f' (a) + f' ( − a + h)

−h

6. Left hand derivative and right hand derivative of a function  at a

point  are de�ned as  

  

  

f(x)

x = a

f' (a− ) = lim
h→ 0 +

f(a) − f(a − h)

h

= lim
h→ 0 +

f(a + h) − f(a)

h

https://dl.doubtnut.com/l/_boEvI7OoqK7n
https://dl.doubtnut.com/l/_PLQavsny58L4


  

  

 respectively.  

Let  be a twice di�erentiable function. We also know that derivative of a

even function is odd function and derivative of an odd function is even

function. 

The statement

 implies that

for all ,

A.  is odd

B.  is even

C.  is neither even nor odd

D. Nothing can be concluded

Answer: B

Watch Video Solution

and f' (a+ ) = lim
h→ 0 +

f(a + h) − f(a)

h

= lim
h→ 0 +

f(a) − f(a + h)

h

= lim
h→ 0 +

f(a) − f(x)

a − x

f

lim
h→ 0

= lim
h→ 0

f( − x) − f( − x − h)

h

f(x) − f(x − h)

−h

x ∈ R

f

f

f

https://dl.doubtnut.com/l/_PLQavsny58L4
https://dl.doubtnut.com/l/_Z2sFrEwoWwXM


7. If  Then answer the following  

The value of f'(0), is

A. -3

B. 3

C. 

D. 

Answer: B

Watch Video Solution

f(x) = sin− 1(3x − 4x3).

√2

−√2

8. If  Then answer the following  

The value of  , is

A. -3

B. 3

C. 

f(x) = sin− 1(3x − 4x3).

f' ( )
1

√2

−3√2

https://dl.doubtnut.com/l/_Z2sFrEwoWwXM
https://dl.doubtnut.com/l/_FtcEqIYHbG1z


D. 

Answer: C

Watch Video Solution

3√2

9. Let the derivative of  be de�ned as

 where .  

If , then the value of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x)

D ∗ f(x) = lim
h→ 0

,
f 2x + h − f 2(x)

h
f 2(x) = {f(x)}2

u = f(x), v = g(x) D ∗ (u. v)

(D ∗u)v + (D ∗ v)u

u2(D ∗ v) + v2(D ∗u)

D ∗u + D ∗ v

uvD ∗ (u + v)

https://dl.doubtnut.com/l/_FtcEqIYHbG1z
https://dl.doubtnut.com/l/_i89xfd9CsoC4
https://dl.doubtnut.com/l/_pZHTTRNNIXC7


10. Let the derivative of  be de�ned as

 where .  

If , then the value of  is.

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

f(x)

D ∗ f(x) = lim
h→ 0

,
f 2x + h − f 2(x)

h
f 2(x) = {f(x)}

2

u = f(x), v = g(x) D ∗( )
u

v

u2(D ∗ v) − v2(D ∗u)

v4

u(D ∗ v) − v(D ∗u)

v2

v2(D ∗u) − u2(D ∗ v)

v4

v(D ∗u) − u(D ∗ v)

v2

11. A curve is represented parametrically by the equations

 where t is a parameter. Then The relation

between the parameter 't' and the angle a between the tangent to the

given curve andthe x-axis is given by, 't' equals

A. 

x = et cos t and y = et sin t

− α
π

2

https://dl.doubtnut.com/l/_pZHTTRNNIXC7
https://dl.doubtnut.com/l/_Ipvi2Cy84EID


B. 

C. 

D. 

Answer: C

Watch Video Solution

+ α
π

4

α −
π

4

− α
π

4

12. A curve is represented paramtrically by the equations  and 

 where  is a parameter. Then  

The value of  at the point where  is

A. 1

B. 2

C. -2

D. 3

Answer: B

x = et cos t

y = et sin t t

d2y

dx
2

t = 0

https://dl.doubtnut.com/l/_Ipvi2Cy84EID
https://dl.doubtnut.com/l/_6yCoUIb20Uha


Watch Video Solution

13. A curve is represented parametrically by the equations

 where t is a parameter. Then, If 

 then the value of  is

A. 1

B. -1

C. 

D. 0

Answer: C

View Text Solution

x = e1 cos t and y = e1 sin t,

F (t) = ∫(x + y)dt, F( ) − F (0)
π

2

eπ / 2

14. Equation  has roots 

The value of  is

xn − 1 = 0, n > 1, n ∈ N, 1, a1, a2, ..., an− 1, .

(1 − a1)(1 − a2)...(1 − an− 1),

https://dl.doubtnut.com/l/_6yCoUIb20Uha
https://dl.doubtnut.com/l/_OhT3wnP04WzJ
https://dl.doubtnut.com/l/_61AnPrHsYue2


A. 

B. n

C. 

D. None of the above

Answer: B

Watch Video Solution

n2

2

( − 1)nn

15. Equation  has roots   

The value of  is

A. 

B. 

C. 

D. None of the above

Answer: A

xn − 1 = 0, n > 1, n ∈ N, 1, a1, a2, ..., an, .

n

∑
r= 2

,
1

2 − ar

2n− 1(n − 2) + 1

2n − 1

2n(n − 2) + 1

2n − 1

2n− 1(n − 1) − 1

2n − 1

https://dl.doubtnut.com/l/_61AnPrHsYue2
https://dl.doubtnut.com/l/_EGwXnP0vklhr


Exercise Subjective Type Questions

Watch Video Solution

16. Equation  has roots   

The value of  is

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

xn − 1 = 0, n > 1, n ∈ N, 1, a1, a2, ..., an, .

n

∑
r= 2

,
1

2 − ar

n

4

n(n − 1)

2

n − 1

2

https://dl.doubtnut.com/l/_EGwXnP0vklhr
https://dl.doubtnut.com/l/_0FKozVuM9Wib


1. 

The value of f(1) is

Watch Video Solution

f :R → R, f(x) = x3 + x2f' (1) + xf' ' (2) + f' ' ' (3)  for all x ∈ R.

2. Let , then the value of ,

when  is..........

Watch Video Solution

f(x) = sin− 1( )
2x + 2

√4x2 + 8x + 13

d(tanf(x))

d(tan− 1 x)

x = ,
1

2

3. Let  be 10 real zeros, of the polynomial 

 where  If the value of 

, where p and q are coprime to each other. If 

 then the value of 

 is.......

View Text Solution

x, x1, x2, x3, x4, ..., x8,

P (x) = x10 + ax2 + bx + c a, b, c, ∈ R.

Q(x1) =
p

q

Q(x1) = (x − x2)(x − x3)...(x − x8) and x1 = ,
1

2

q − p

https://dl.doubtnut.com/l/_qJChSxrUOuNO
https://dl.doubtnut.com/l/_belvgRTuww5d
https://dl.doubtnut.com/l/_RXxl3m3AXfDP


4. If  then 

. Find the value of 

Watch Video Solution

f(x) =

∣
∣ 
∣ 
∣
∣

(x − a)
4

(x − a)3 1

(x − b)
4

(x − b)3 1

(x − c)
4

(x − c)3 1

∣
∣ 
∣ 
∣
∣

f' (x) = λ

∣
∣ 
∣ 
∣
∣

(x − a)4
(x − a)

3
1

(x − b)4
(x − b)

3
1

(x − c)4
(x − c)

3
1

∣
∣ 
∣ 
∣
∣

λ

5. Let  be a polynomial of degree 4 such that

 If the real number  is

such that  can be expressed as , where p and q are

relatively prime, then `(p-8q) is……….

Watch Video Solution

p(x)

P (1) = P (3) = P (5) = P ' (7) = 0. a ≠ 1, 3, 5

P (a) = 0 a =
p

q

6. If  then  is…………

Watch Video Solution

x2 + y2 = t − and x4 + y4 = t2 + ,
1

t

1

t2
( )

( 1.1 )

dy

dx

https://dl.doubtnut.com/l/_RXxl3m3AXfDP
https://dl.doubtnut.com/l/_ezJgNIpL8wLm
https://dl.doubtnut.com/l/_jR8HGuKhI0OX
https://dl.doubtnut.com/l/_Ju3hmbmq2ltX


7. If , then the value of 

 is equal to………..

Watch Video Solution

x2 + y2 + z2 − 2xyz = 1

+ +
dx

√1 − x2

dy

√1 − y2

dz

√1 − z2

8. If y is twice di�erentiable function of x, then the expression

 by means of the transformation  in

terms of t is . Thus  is….

Watch Video Solution

(1 − x2). − x + y
d2y

dx
2

dy

dx
x = sin t

+ λy
d2y

dt
2

λ

9. The derivative of

w.r.t.  at is.........

View Text Solution

f(x) = cos − 1( (2 cos x − 3 sinx)) + {sin− 1( (2 cos x + 3 sinx))
1

√3

1

√3

√1 + x2 x =
1

√3

https://dl.doubtnut.com/l/_tkCmhPy5piV4
https://dl.doubtnut.com/l/_J9FlsuZY7lwi
https://dl.doubtnut.com/l/_F8jYVNeewZpe
https://dl.doubtnut.com/l/_mz3OLx485o3S


10. Suppose  where 

 for all x, then the value of 

 is equal to......

Watch Video Solution

f(x) = eax + ebx,

a ≠ b and f' ' (x) − 2f' (x) − 15f(x) = 0

|a + b|

11. Suppose  of  at  of 

 at  of 

 at  then  has the

value equal to.......

Watch Video Solution

A =
dy

dx
x2 + y2 = 4 (√2, √2), B =

dy

dx

siny + sinx = sinx. siny (π, π) and C =
dy

dx

2exy + ex − ex − ey = exy+ 1 (1, 1), (A − B − C)

12. A function is represented parametrically by the equations

 then  has the value equal to 2

(b) 0 (c)  (d) 

Watch Video Solution

x = ;   y = +
1 + t

t3

3

2t2

2

t
− x

. 3
dy

dx

dy

dx

−1 −2

https://dl.doubtnut.com/l/_mz3OLx485o3S
https://dl.doubtnut.com/l/_3UXU1YJfUunA
https://dl.doubtnut.com/l/_tHH78xuA0QOP


Exercise Questions Asked In Previous 13 Years Exam

13. Suppose, the function  has the derivative 5 at  and

derivative 7 at . The derivative of the function  at 

, has the value , then the value of  is equal to……..

Watch Video Solution

f(x) − f(2x) x = 1

x = 2 f(x) − f(4x)

x = 1 10 + λ λ

14. If  then  vanishes when x equals to

Watch Video Solution

x + y = 3e2 D(xy)

15. Let  be di�erentiable for all x and let 

where k is some constant. If ,

then the value of k is equal to……………..

Watch Video Solution

h(x) f(x) = (kx + ex)h(x)

h(0) = 5, h' (0) = − 2 and f' (0) = 18

https://dl.doubtnut.com/l/_Q9v5krUuX0HC
https://dl.doubtnut.com/l/_SXYbkxmlU2rw
https://dl.doubtnut.com/l/_ZAYzEy70jrdV
https://dl.doubtnut.com/l/_opY7CXazUYLf


1. For  then

A. g is not di�erentiable at 

B. 

C. 

D.  is di�erentiable at 

Answer: b

Watch Video Solution

x ∈ R, f(x) = |log 2 − sinx| and g(x) = f(f(x)),

x = 0

g' (0) = cos(log 2)

g' (0) = − cos(log 2)

g x = 0 and g' (0) = − sin(log 2)

2. Let  and  be di�erentiable functions such that 

 for all .

Then, h'(1) equals.

A. 

B. 

C. 

f :R → R h :R → R

f(x) = x3 + 3x + 2, g(f(x)) = x and h(g(x)) = x x ∈ R

g' (2) =
1

15

h' (1) = 666

h(0) = 16

https://dl.doubtnut.com/l/_opY7CXazUYLf
https://dl.doubtnut.com/l/_8Ey27WDiqHMA


D. 

Answer: b,c

Watch Video Solution

h(g(3)) = 36

3. If for  the derivative of  is  then 

 equals:  (2)  (3)  (4) 

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

x(0, ),
1

4
tan− 1( )

6x√x

1 − 9x3 √x
.

g(x),

g(x)
3x

1 − 9x3

3

1 + 9x3

9

1 + 9x3

3x√x

1 − 9x3

3

1 + 9x3

9

1 + 9x3

3x√x

1 − 9x3

3x

1 − 9x3

https://dl.doubtnut.com/l/_8Ey27WDiqHMA
https://dl.doubtnut.com/l/_ICUNIY67OGVR


4. Leg  whre  is a twice di�erentiable positive

function on  such that  Then, for 

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

g(x) = ln(f(x)), f(x)

(0, ∞) f(x + 1) = xf(x). N = 1, 2, 3,

gN + − g =
1
2

1
2

−4{1 + + + ... + }
1

9

1

25

1

(2N − 1)2

4{1 + + + ... + }
1

9

1

25

1

(2N − 1)2

−4{1 + + + ... + }
1

9

1

25

1

(2N + 1)2

4{1 + + + ... + }
1

9

1

25

1

(2N + 1)2

5.  equals

A. 

B. 

d2x

dy2

( )
− 1

d2y

dx2

−( )
− 1

( )
− 3

d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_d4pLVGZndEiT
https://dl.doubtnut.com/l/_Qo9AfuBI5hj8


C. 

D. 

Answer: d

Watch Video Solution

( )( )
− 2

d2y

dx
2

dy

dx

−( )( )
− 3

d2y

dx2

dy

dx

6. If 

 and given that  then 

is 5 (b) 10 (c) 0 (d) 15

A. 0

B. 5

C. 10

D. 25

Answer: b

Watch Video Solution

fx = − f(x)andg(x) = f ′ (x)and

F (x) = (f( ))
2

+ (g( ))
2x

2
x

2
F (5) = 5, F (10)

https://dl.doubtnut.com/l/_Qo9AfuBI5hj8
https://dl.doubtnut.com/l/_MncmV9Ebt64k


7. If  is a function of , then the value of  is

A. 1

B. -1

C. 2

D. 0

Answer: a

Watch Video Solution

y x and log(x + y) = 2xy y' (0)

8. If then

A. 

B. 

C. 

D. 

x2 + y2 = 1

yy' ' − 2(y' )2 + 1 = 0

yy' ' + (y' )2 + 1 = 0

yy' ' + (y' )2 − 1 = 0

https://dl.doubtnut.com/l/_MncmV9Ebt64k
https://dl.doubtnut.com/l/_66SU0jqUc84M
https://dl.doubtnut.com/l/_hB5JTUk8B7LI


Exercise For Session 1

Answer: b

Watch Video Solution

1. Di�erentiate : 

Watch Video Solution

ex log a + ea logx + ea log a

2. Di�erentate

Watch Video Solution

:√
1 − cos 2x

1 + cos 2x

3. 

Watch Video Solution

log3 x + 3 loge x + 2 tanx

https://dl.doubtnut.com/l/_hB5JTUk8B7LI
https://dl.doubtnut.com/l/_DxaZ2P3hg0fe
https://dl.doubtnut.com/l/_bmAuLnCf310M
https://dl.doubtnut.com/l/_XCsIUBgTFlfr
https://dl.doubtnut.com/l/_LfGKzTiugSci


4. Di�erentiate 

Watch Video Solution

|x| + a0x
n + a1x

n− 1 + a2x
n− 1 + ... + an− 1x + an

5. 

Watch Video Solution

sec− 1( ) + sin− 1( )
x + 1

x − 1

x − 1

x + 1

6. Di�erentiate w.r.t x : 

Watch Video Solution

xn loga xe
x

7. Di�erentiate:

Watch Video Solution

2x cot x

√x

8. Di�erentiate
sinx − x cos x

x sinx + cos x

https://dl.doubtnut.com/l/_LfGKzTiugSci
https://dl.doubtnut.com/l/_QWjnmzF6EZpN
https://dl.doubtnut.com/l/_YGTxC1iblRb4
https://dl.doubtnut.com/l/_mqAi39dc7zc4
https://dl.doubtnut.com/l/_S3a0JixvUVIU


Exercise For Session 2

Watch Video Solution

9. If  then �nd the value of .

Watch Video Solution

y = 1 + + + + + ...∞,
x

1!

x2

2!

x3

3!

x4

4!

dy

dx

10. Find the values of 'x' for which the rate of change of  is

more than 

Watch Video Solution

+ − x
x4

4
x3

3
x4

4

1. Di�erentiate the following w.r.t.x. 

Watch Video Solution

(x2 + x + 1)
4

https://dl.doubtnut.com/l/_S3a0JixvUVIU
https://dl.doubtnut.com/l/_GFaVgoNNbalW
https://dl.doubtnut.com/l/_tylFTDSKiGoW
https://dl.doubtnut.com/l/_1Afg1mn00ivZ


2. Di�erentiate the following w.r.t.x. 

Watch Video Solution

√x2 + x + 1

3. Di�erentiate the following w.r.t.x. 

Watch Video Solution

sin3 x

4. Di�erentiate the following w.r.t.x. 

Watch Video Solution

1

√a2 − x2

5. Di�erentiate the following w.r.t.x. 

Watch Video Solution

ex sinx

6. Di�erentiate the following w.r.t.x. sin− 1( ), b > a > 1
a + b cos x

b + a cos x

https://dl.doubtnut.com/l/_1w3oSTaeQMmh
https://dl.doubtnut.com/l/_SrD9tTbI75S0
https://dl.doubtnut.com/l/_OEzgWKWaYvvw
https://dl.doubtnut.com/l/_PKkg5zGFWDHg
https://dl.doubtnut.com/l/_hNEL63l4gw5z


View Text Solution

7. Di�erentiate the following w.r.t.x. 

Watch Video Solution

ee
x

8. Di�erentiate the following w.r.t.x. 

Watch Video Solution

log(x + √a2 + x2)

9. Di�erentiate the following w.r.t.x. 

Watch Video Solution

log( )
a + b sinx

a − b sinx

10. Di�erentiate the following w.r.t.x. 

Watch Video Solution

log√
1 + sinx

1 − sinx

https://dl.doubtnut.com/l/_hNEL63l4gw5z
https://dl.doubtnut.com/l/_u8yIqBAz32EA
https://dl.doubtnut.com/l/_BbjZw9NbZipx
https://dl.doubtnut.com/l/_fOiWETPNMygK
https://dl.doubtnut.com/l/_9d9wsaIqcVBR


11. Di�erentiate the following w.r.t.x. 

Watch Video Solution

ex + logx

sin 3x

12. Di�erentiate the following w.r.t.x. 

Watch Video Solution

sin(m sin− 1 x), |x| < 1

13. Di�erentiate the following w.r.t.x. 

Watch Video Solution

a (sin − 1 x )
2

, |x| < 1

14. Di�erentiate the following w.r.t.x. 

Watch Video Solution

e
cos − 1 (√1 −x2 )

, |x| < 1

15. Di�erentiate the following w.r.t.x. + log√1 − x2, |x| < 1
x sin− 1 x

√1 − x2

https://dl.doubtnut.com/l/_M1zFXW3IoyKG
https://dl.doubtnut.com/l/_aNKkCW8y5iIG
https://dl.doubtnut.com/l/_kkqQqA5gtx7l
https://dl.doubtnut.com/l/_EsrHsH9rXY4M
https://dl.doubtnut.com/l/_6rJj2rxhlzIr


Watch Video Solution

16. Di�erentiate the following w.r.t.x. 

Watch Video Solution

log10 x + logx 10 + logx x + log10 10

17. Di�erentiate the following w.r.t.x. 

Watch Video Solution

53 −x2
+ (3 − x2)

5

18. Di�erentiate the following w.r.t.x. 

Watch Video Solution

√a2 + x2 + √a2 − x2

√a2 − x2 − √a2 − x2

19. Di�erentiate the following w.r.t.x. 

Watch Video Solution

√4 + √4 + √4 + x2

https://dl.doubtnut.com/l/_6rJj2rxhlzIr
https://dl.doubtnut.com/l/_Bor3DsKz1h4m
https://dl.doubtnut.com/l/_6MWhA1IsZ8dY
https://dl.doubtnut.com/l/_sNjQhjqRM5vH
https://dl.doubtnut.com/l/_smrIerZ1KcBa


20. Di�erentiate the following w.r.t.x. The di�erentiation cone�ecient of

 where  is

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

f(loge x)w. r. t. x, f(x) = loge x,

x

loge x

loge x
1

x

1

x loge x

21.  then  is equal to

A. 

B. 

C. 

D. None of these

f(x) = loge|x|, x ≠ 0, f' (x)

1

|x|

1

x

−
1

x

https://dl.doubtnut.com/l/_eMM6xcmbfzGz
https://dl.doubtnut.com/l/_UVpCfWzb2ppX


Answer: B

Watch Video Solution

22. If  IF 

 then  is

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

f(x) = sinx, g(x) = x2 and h(x) = logx.

F (x) = h(f(g(x))), F ' (x)

2xcot x2

2 cos ec3x

−2 cos ec2x

23. If  isf(x) = cos x cos 2x cos 4x cos 8x cos 16x,  then f' ( )
π

4

https://dl.doubtnut.com/l/_UVpCfWzb2ppX
https://dl.doubtnut.com/l/_YtruLNeygv0c
https://dl.doubtnut.com/l/_vw7XWP6AVBOo


A. 

B. 

C. 1

D. None of these

Answer: A

Watch Video Solution

√2

1

√2

24. If  then  is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y = f( ) and f' (x) = tanx2,
3x + 4
5x + 6

dy

dx

−2tan( )
2

.
3x + 4

5x + 6

1

(5x + 6)
2

f( )tanx23tanx2 + 3

5tanx2 + 6

2x tan( )
3x − 4
5x − 6

tanx2

https://dl.doubtnut.com/l/_vw7XWP6AVBOo
https://dl.doubtnut.com/l/_NiyHGGddK2WC


25. If , then  is

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

y = |cos x| + |sinx|  at x =
dy

dx

2π

3

(√3 + 1)
1

2

2(√3 − 1)

(√3 − 1)
1

2

26. If  then  is

A. 

B. 

C. 

f' (x) = sinx + sin 4x. cos x, f' (2x2)

4x{cos(2x2) − sin 8x2. sin 2x2}

4x{cos(2x2) + sin 8x2. cos 2x2}

{cos(2x2) − sin 8x2. sin 2x2}

https://dl.doubtnut.com/l/_NiyHGGddK2WC
https://dl.doubtnut.com/l/_Z9T9di4T4yrt
https://dl.doubtnut.com/l/_CweJEPLjcjj9


Exercise For Session 3

D. None of these

Answer: D

Watch Video Solution

27. if  and  then  at  is:

A. 1

B. -1

C. -2

D. 2

Answer: D

Watch Video Solution

f' (x) = √2x2 − 1 y = f(x2)
dy

dx
x = 1

https://dl.doubtnut.com/l/_CweJEPLjcjj9
https://dl.doubtnut.com/l/_9t1YvV9npat1
https://dl.doubtnut.com/l/_uhw2M2vR9A29


1. If log  then show that 

Watch Video Solution

(x2 + y2) = tan− 1 ( ),
y

x
=

dy

dx

x + y

x − y

2. If  then prove that 

Watch Video Solution

cos − 1( ) = tan− 1 a
x2 − y2

x2 + y2
=

dy

dx

y

x

3. If  prove that 

Watch Video Solution

siny = sin(a + y),   =
dy

dx

s ∈2  (a + y)

sina

4. If  then prove that 

Watch Video Solution

x2 + y2 = t − and x4 + y4 = t2 + ,
1

t

1

t2

= .
dy

dx

1

x3y

https://dl.doubtnut.com/l/_uhw2M2vR9A29
https://dl.doubtnut.com/l/_p1ueW40xzelK
https://dl.doubtnut.com/l/_2HPK2iKcrypM
https://dl.doubtnut.com/l/_fJWuLbW9zLYU


5. If  , then  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

sin(xy) + cos(xy) = 0
dy

dx

y

x

−
y

x

−
x

y

x

y

6. If  then  is

A. 

B. 

C. 

D. None of these

ax2 + 2hxy + by2 = 0
dy

dx

y

x

x

y

−
x

x

https://dl.doubtnut.com/l/_V0EA1y6DQnIq
https://dl.doubtnut.com/l/_2qU2I4GAALGF


Answer: A

Watch Video Solution

7. If  then 

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

x2ey + 2xyex + 13 = 0 =
dy

dx

−2xey−x − 2y(x − 1)

x(xey−x + 2)

2xex−y − 2y(x − 1)

x(xey−x + 2)

2xex−y + 2y(x − 1)

x(xey−x + 2)

8. If  then  is

A. 1

log(x + y) = 2xy, y' (0)

https://dl.doubtnut.com/l/_2qU2I4GAALGF
https://dl.doubtnut.com/l/_IkjKmp8tkv6E
https://dl.doubtnut.com/l/_eBMaFBR3yQaA


B. -1

C. 2

D. 0

Answer: A

Watch Video Solution

9. If , then  is

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

x loge y + y loge x = 5
dy

dx

− ( )
y

x

x logy + y

x + y logx

− ( )
x

y

x logy + y

x + y logx

− ( )
y

x

x logy − y

x + y logx

https://dl.doubtnut.com/l/_eBMaFBR3yQaA
https://dl.doubtnut.com/l/_QWMfnvPawcoE


Exercise For Session 4

1. If  then  is

Watch Video Solution

y = tan− 1( ),
1 − cos x

sinx

dy

dx

2. If  then  is

A. 

B. 

C. 

D. None of these

Answer: C

View Text Solution

y = cos − 1( ),
x − x− 1

x + x− 1

dy

dx

⎧
⎨⎩

, x > 0

− , x < 0

2

1 +x2

2

1 +x2

⎧⎪⎪⎪
⎨
⎪⎪⎪⎩

, x > 0

does not exist, x = 0

, x < 0

2
1 +x2

− 2

1 +x2

⎧⎪⎪⎪
⎨
⎪⎪⎪⎩

, x < 0

does not exist, x = 0

, x > 0

2

1 +x2

− 2

1 +x2

https://dl.doubtnut.com/l/_1q6CDD3lk5Cn
https://dl.doubtnut.com/l/_kSo78cZV5FOI


3. If 

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

y = tan− 1 ,  find .
(√1 + sinx + √1 − sinx)

(√1 + sinx − √1 − sinx)

dy

dx

{( ,     cos > sin ), (− , cos < sin ), (doesnotexist,x =
1

2
x

2
x

2
1
2

x

2
x

2

{( − ,     cos > sin ), ( , cos < sin ), (doesnotexist,x
1

2
x

2
x

2
1
2

x

2
x

2

{
− ,     cos ≥ sin

, cos < sin

1
2

x

2
x

2
1
2

x

2
x

2

4. If  then  is

A. 

B. 

y = cot − 1(cot x),
dy

dx

1, x ∈ R

1, x ∈ R − {nπ}

https://dl.doubtnut.com/l/_HfC9MP47cdxT
https://dl.doubtnut.com/l/_97iqx8bFxl13


C. 

D. None of these

Answer: C

Watch Video Solution

{(1,, x ∈ R − {nπ}), (does not exist, x ∈ {nπ}, n ∈ integer)

5. Sketch for the curve 

Watch Video Solution

y = sin− 1( )
2x

1 + x2

6. Sketch the graph for 

Watch Video Solution

y = cos − 1( )
1 − x2

1 + x2

7. Sketch the graph for 

Watch Video Solution

y = tan− 1( )
2x

1 − x2

https://dl.doubtnut.com/l/_97iqx8bFxl13
https://dl.doubtnut.com/l/_WbR0MPh3OYAU
https://dl.doubtnut.com/l/_MgJL652yDALc
https://dl.doubtnut.com/l/_EfKMfwjRQJoq


Exercise For Session 5

8. Sketch the graph for 

Watch Video Solution

y = tan− 1( )
3x − x3

1 − 3x2

9. Sketch for the curve 

Watch Video Solution

y = sin− 1(3x − 4x3)

10. Sketch for the curve 

Watch Video Solution

y = sin− 1(3x − 4x3)

1. If  and  , prove that x = 2 cos θ − cos 2 θ y = 2 sin θ − sin 2 θ

= tan( )
dy

dx

3θ

2

https://dl.doubtnut.com/l/_EfKMfwjRQJoq
https://dl.doubtnut.com/l/_lxKtbGF9E938
https://dl.doubtnut.com/l/_HdCExrXohX7i
https://dl.doubtnut.com/l/_EVXr2xCBPVFe
https://dl.doubtnut.com/l/_X1HivoBlpUac


Watch Video Solution

2. If  and  , prove that 

Watch Video Solution

x = ecos 2t y = esin 2t = −
dy

dx

y logx

x logy

3. If , then prove that  at .

Watch Video Solution

x = cos t and y = sin t = ,
dy

dx

1

√3
t =

2π

3

4. If  and  , prove that 

Watch Video Solution

x = a(t + )
1

t
y = a(t − )

1

t
=

dy

dx

x

y

5. If  then prove that 

.

Watch Video Solution

x = sin− 1( ) and y = tan− 1( ),
2t

1 + t2

2t

1 − t2

= 1
dy

dx

https://dl.doubtnut.com/l/_X1HivoBlpUac
https://dl.doubtnut.com/l/_o8ggiY9e2hdM
https://dl.doubtnut.com/l/_wuxKVh4kY2G0
https://dl.doubtnut.com/l/_Ef3OEdAbI9Dw
https://dl.doubtnut.com/l/_lDrWJpMKL0y4


Exercise For Session 6

6. If 

Watch Video Solution

x = a sec3 θandy = a tan3 θ, f ∈ d ahη = .
dy

dx

π

3

7. Let  then

�nd the value of 

Watch Video Solution

y = x3 − 8x + 7andx = f(t)
.
I = 2andx = 3a = 0,
f(dy)

dx

a = 0.
dx

dt

1. Di�erentiate the following w.r.t.x. 

Watch Video Solution

xx

https://dl.doubtnut.com/l/_lDrWJpMKL0y4
https://dl.doubtnut.com/l/_7GIayVPXIfg7
https://dl.doubtnut.com/l/_jevYwNXrPm71
https://dl.doubtnut.com/l/_Hj8NwvadsUNi


2. Di�erentiate the following w.r.t.x. 

Watch Video Solution

x√x

3. Di�erentiate the following w.r.t.x. 

Watch Video Solution

xxx

4. Di�erentiate the following w.r.t.x. 

Watch Video Solution

xx2

5. Di�erentiate the following w.r.t.x. 

Watch Video Solution

xx
√x

https://dl.doubtnut.com/l/_RPjELK4ngQUQ
https://dl.doubtnut.com/l/_xMN2QltRTMxt
https://dl.doubtnut.com/l/_d0HL5ifd5exC
https://dl.doubtnut.com/l/_eEvczvXh0BCA


6. Di�erentiate the following w.r.t.x. 

Watch Video Solution

(cos x)x

7. Di�erentiate the following w.r.t.x. 

Watch Video Solution

(sinx)cos x

8. Di�erentiate the following w.r.t.x. 

Watch Video Solution

xcos − 1x

https://dl.doubtnut.com/l/_eEvczvXh0BCA
https://dl.doubtnut.com/l/_bXJcauL3PrbJ
https://dl.doubtnut.com/l/_IPRW1oalL2Ks
https://dl.doubtnut.com/l/_3P6KQxyNAh53


9. Di�erentiate the following w.r.t.x. 

Watch Video Solution

cos(xx)

10. Di�erentiate the following w.r.t.x. 

Watch Video Solution

log(xx + cos ec2x)

11. If , �nd 

Watch Video Solution

y = (sinx)tan x + (cos x)secx .
dy

dx

12. If , prove that 

Watch Video Solution

xy = ex−y = .
dy

dx

logx

(1 + logx)
2

https://dl.doubtnut.com/l/_cvU7834C2Gzr
https://dl.doubtnut.com/l/_DNJRU2bqTv5o
https://dl.doubtnut.com/l/_XfT5LMr0XPty
https://dl.doubtnut.com/l/_IqIPV06KE4Ng


13. If  �nd  .

Watch Video Solution

xy + yx = 2,
dy

dx

14. If  then �nd .

Watch Video Solution

(cos x)
y

= (siny)
x
,

dy

dx

15. If  Prove that : 

Watch Video Solution

sin(a + y) + sina. cos(a + y) = 0.

= ( )
dy

dx

sin2(a + y)

sina

16. `"If "y=sqrt(cosx+sqrt(cosx+sqrt(cosx+...oo)))", prove that "(dy)/(dx)=

(sinx)/((2y-1)).

Watch Video Solution

https://dl.doubtnut.com/l/_vo8Sjt9LiyQ4
https://dl.doubtnut.com/l/_04mKPjunefmC
https://dl.doubtnut.com/l/_z3ogELwjFDOr
https://dl.doubtnut.com/l/_Nbj4uldJ6omb


Exercise For Session 7

17. If  then prove that  at 

Watch Video Solution

y = (tanx) ( tan x ) ( tan x ) ... ∞

, = 2
dy

dx
x = .

π

4

18. if , then dy/dx

Watch Video Solution

y = e ( x ) ex

+ xee
x

+ ex
xe

= e ( x ) ex

xex[ex logx + ] + xee
x

ee
x

[ + ex logx] + ex
xe

xxe

xe− 1[1 + e
ex

x

1

x

19. If `0

Watch Video Solution

1. Di�erentiate  with respect to  , if tan− 1( )
2x

1 − x2
sin− 1( )

2x

1 + x2

x ∈ ( − 1,  1)

https://dl.doubtnut.com/l/_qclzKDe3sEAg
https://dl.doubtnut.com/l/_RAkCQNgXrtRn
https://dl.doubtnut.com/l/_7C2PqngOiDGZ
https://dl.doubtnut.com/l/_kIOBtk0M2med


Watch Video Solution

2. Find the derivative of 

Watch Video Solution

w
.
r

.
t

tan− 1(2x)

1 − x2

sin− 1(2x)

1 + x2

3. Di�erentiate  w.r.t. 

Watch Video Solution

tan− 1( )
2x

1 − x2
sin− 1( ).

2x

1 + x2

4. Find the di�erential coe�cient of thefollowing functions  w.r.t. 

Watch Video Solution

xsin − 1 x

sin− 1 x

5. Di�erentiate 

Watch Video Solution

sin− 1(2ax√1 − a2x2)w. r. t. √1 − a2x2.

https://dl.doubtnut.com/l/_kIOBtk0M2med
https://dl.doubtnut.com/l/_cGf0z1AfQCCL
https://dl.doubtnut.com/l/_ssVYREryEoNI
https://dl.doubtnut.com/l/_dTRC0Il9kcp9
https://dl.doubtnut.com/l/_UbIEaYxtTYGW


6. Di�erentiate  w.r.t. 

Watch Video Solution

log sinx √cos x

7. Di�erentiate  with respect to 

Watch Video Solution

tan− 1{ }
√1 + x2 − √1 − x2

√1 + x2 + √1 − x2
cos − 1 x2

8. Di�ernetiate 

Watch Video Solution

xxw. r. t. x logx.

9. Di�erentiate , if 

Watch Video Solution

sin− 1(4x√1 − 4x2)w. r. t. √1 − 4x2

x ∈ ( − , )
1

2√2

1

2√2

https://dl.doubtnut.com/l/_UbIEaYxtTYGW
https://dl.doubtnut.com/l/_193OetNpYTZn
https://dl.doubtnut.com/l/_lESQf7mcaMvJ
https://dl.doubtnut.com/l/_ZWs1IbcDQdML
https://dl.doubtnut.com/l/_fVAIwGBUW87X


Exercise For Session 8

10. Di�erentiate , if 

Watch Video Solution

sin− 1(4x√1 − 4x2)w. r. t. √1 − 4x2

x ∈ ( − , )
1

2√2

1

2√2

11. Di�erentiate , if 

Watch Video Solution

sin− 1(4x√1 − 4x2)w. r. t. √1 − 4x2

x ∈ ( − , )
1

2√2

1

2√2

1. If  prove that 

Watch Video Solution

y = xx, − ( )
2

− = 0
d2y

dx2

1

y

dy

dx

y

x

https://dl.doubtnut.com/l/_fVAIwGBUW87X
https://dl.doubtnut.com/l/_YWWisheMY4pv
https://dl.doubtnut.com/l/_BQiYKWzzlyeb
https://dl.doubtnut.com/l/_I9n3CvaiVkHh
https://dl.doubtnut.com/l/_yPXrDnFWmRO5


2. If  then prove that 

.

Watch Video Solution

y = A cos(logx) + B sin(logx)

x2 + x + y = 0
d2y

dx
2

dy

dx

3. If , then prove that 

Watch Video Solution

y = x log( )
x

a + bx
x3 = (x − y)

2
d2y

dx
2

dy

dx

4. If  then prove that 

View Text Solution

y = log(x + √x2 + a2),

y = log(x + √x2 + a2),

5.  then prove that 

Watch Video Solution

y = [log(x + √x2 + 1)]
2

(x2 + 1)y2 + xy1 = 2

https://dl.doubtnut.com/l/_yPXrDnFWmRO5
https://dl.doubtnut.com/l/_IBO1VHQD3m3k
https://dl.doubtnut.com/l/_nE8YnrHsVKoB
https://dl.doubtnut.com/l/_mie2os8jNbsO
https://dl.doubtnut.com/l/_Ll1GxlEhJavF


6. If  , then   (b)  (c)  (d) 

Watch Video Solution

x = at2,   y = 2 at =
d2y

dx
2

−
1

t2

1

2 at3
−

1

t3

−
1

2 at3

7.  then �nd 

Watch Video Solution

x = a cos3 θ, y = a sin3 θ
d2y

dx2

8. If  show that 

Watch Video Solution

x = tan( logy) ,
1

a
(1 − x2) + (2x − a) = 0

d2 y

dx2

dy

dx

9. If  and , then prove that 

Watch Video Solution

x = a cos θ + b sin θ y = a sin θ − b cos θ

y2 − x + y = 0
d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_Ll1GxlEhJavF
https://dl.doubtnut.com/l/_BWlFDyhk1AAB
https://dl.doubtnut.com/l/_CYl4pSJsE593
https://dl.doubtnut.com/l/_NasFQ1qiwI1e
https://dl.doubtnut.com/l/_ZnAUERVZ8Iqi


10. If  , then prove that 

Watch Video Solution

y =
ax + b

cx + d
2y1y3 = 3(y2)2

11. If  prove that  where

su�xes denote di�erentiation 

Watch Video Solution

x = f(t) and y = ϕ(t), =
d2y

dx
2

f1ϕ2 − f2ϕ1

f 3
1

w. r. t. t.

12. If  then show that 

.

Watch Video Solution

x = sin t, y = sinKt (1 − x2)y2 − xy1 + K2y = 0

13. If   

 

Watch Video Solution

x2 + y2 = 1, then yy− 2(y ′ )
2

+ 1 = 0 y+ (y ′ )
2

+ 1 = 0

yy+ (y ′ )
− 2

− 1 = 0 yy+ 2(y ′ )
2

+ 1 = 0

https://dl.doubtnut.com/l/_ZnAUERVZ8Iqi
https://dl.doubtnut.com/l/_a3hSj6PAP8Xg
https://dl.doubtnut.com/l/_m0OxGOvZ2VY4
https://dl.doubtnut.com/l/_x9TKCGh3XjtC


Exercise For Session 9

14. Let f(x) be polynomial function of defree 2 such that  for all 

 If  for all x, then

Watch Video Solution

f(x) > 0

x ∈ R. g(x) = f(x) + f' (x) + f' ' (x)

1. If f(x) g(x) and h(x) are three polynomials of degree 2 and  =

 then  is a polynomial of degree (dashes

denote the di�erentiation).

Watch Video Solution

Δ

∣
∣
∣
∣
∣

f(x) g(x) h(x)

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

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

∣
∣ 
∣ 
∣
∣

Δ(x)

2. Let  be di�erentiable functions of x. if f, g, h

Δ =

∣
∣ 
∣ 
∣
∣

f g h

(xf)' (xg)' (xh)'

(x2f)' ' (x2g)' ' (x2h)' '

∣
∣ 
∣ 
∣
∣

and , Δ' =

∣
∣ 
∣ 
∣
∣

f g

f' g'

(xnf' ' )' (xng' ' )' (xn

https://dl.doubtnut.com/l/_x9TKCGh3XjtC
https://dl.doubtnut.com/l/_pknRhq43kcKH
https://dl.doubtnut.com/l/_cGZF71WyVZSN
https://dl.doubtnut.com/l/_ROEN9Dz9802v


Exercise For Session 10

, then n =

Watch Video Solution

3. Find  at  ,when 

Watch Video Solution

dy

dx
x = − 1

(siny)
sin ( ( )x)

+ sec− 1(2x) + 2x tan(ln(x + 2)) = 0
π

2
√3

2

1. The function  being di�erentiable and one-to-one, has

a di�erentiable inverse  The value of  at the point 

 is  (b)  (c)  (d) none of these

Watch Video Solution

f(x) = ex + x,

f − 1(x). (f − 1)
d

dx

f(log 2)
1

1n2

1

3

1

4

https://dl.doubtnut.com/l/_ROEN9Dz9802v
https://dl.doubtnut.com/l/_BiLeLh6HojhS
https://dl.doubtnut.com/l/_j9POH7h2azvu


2. Let g(x) be the inverse of an invertible function f(x), which is

di�erentiable for all x, then  is equal to

Watch Video Solution

g' ' f(x)

3. Let  be the inverse of an invertible function  which is

di�erentiable at  . Then  equal.  (b)  (c)  (d)

none of these

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

g(x) f(x)

x = c g ′ (f(x)) f ′ (c)
1

f ′ (c)
f(c)

f' (c)

1

f' (c)

f(c)

https://dl.doubtnut.com/l/_UyMSrxBJdZEN
https://dl.doubtnut.com/l/_fFbx9oCvk6Xb
https://dl.doubtnut.com/l/_9pffjjjcDFNg


4. If  and  is inverse of  then  is equal to

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

f(x) = x + tanx g(x) f(x) g ′ (x)

1

[g(x) − x]
2

1

2 − [g(x) − x]
2

1

2 + [g(x) − x]2

https://dl.doubtnut.com/l/_9pffjjjcDFNg

