
MATHS

BOOKS - ARIHANT MATHS (ENGLISH)

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/_3cipzFOVlQr0
https://dl.doubtnut.com/l/_I7wXTpyqIJ3o


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/_I7wXTpyqIJ3o
https://dl.doubtnut.com/l/_8E0EuClzqiNn
https://dl.doubtnut.com/l/_tK8EixhfiQju
https://dl.doubtnut.com/l/_YC8znYAqeDNV
https://dl.doubtnut.com/l/_cahz04sAyK8E
https://dl.doubtnut.com/l/_mRc1khgDNyam


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/_mRc1khgDNyam
https://dl.doubtnut.com/l/_K1Mz0NOJm684
https://dl.doubtnut.com/l/_5JLMAUR8542u
https://dl.doubtnut.com/l/_hf31cXk4zLym
https://dl.doubtnut.com/l/_Qe2lZKXA6qFF


Watch Video Solution

12. Let f,g and h be di�erentiable function. If

 and the derivatives of their pair wise

products at x = 0 are 

then the value of  is

Watch Video Solution

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

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

((fgh)' (0)) /2

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/_Qe2lZKXA6qFF
https://dl.doubtnut.com/l/_F8Q4g7lhXOrI
https://dl.doubtnut.com/l/_enUVJBA8QlDx
https://dl.doubtnut.com/l/_TwsoV3Z6G9u1


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/_5k9jQAMzGYfX
https://dl.doubtnut.com/l/_G0zXB6QIGNmw
https://dl.doubtnut.com/l/_ZNP9mUZvT8dz
https://dl.doubtnut.com/l/_KpFJn9f2qoRn
https://dl.doubtnut.com/l/_m6Lb6IGOs81i


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 (dy)/(dx)`

Watch Video Solution

y = e (tan − 1 x ) thenf ∈ d

23.  then  is

Watch Video Solution

y = loge(tan− 1 √1 + x2)
dy

dx

https://dl.doubtnut.com/l/_m6Lb6IGOs81i
https://dl.doubtnut.com/l/_z52CXT4M5ezB
https://dl.doubtnut.com/l/_zEl6StUGbxUJ
https://dl.doubtnut.com/l/_xguDEcLcoKRW
https://dl.doubtnut.com/l/_EVypk6LsTSYR


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. (i)  (ii)

Watch Video Solution

√log{sin( − 1)}
x2

3

loge ( )
x + √x2 − a2

x − √x2 − a2

26. If  then �nd 

Watch Video Solution

y = x cos y + y cos x,
dy

dx

27. If 

Watch Video Solution

y√1 − x2 + x√1 − y2 = 1, then =
dy

dx

https://dl.doubtnut.com/l/_EVypk6LsTSYR
https://dl.doubtnut.com/l/_2XsrAeho0UHV
https://dl.doubtnut.com/l/_x58eGbNQKTia
https://dl.doubtnut.com/l/_cc0IZf4rgYBk
https://dl.doubtnut.com/l/_NjbM3IH2qKkA


28. If  then prove that 

Watch Video Solution

√1 − x6 + √1 − x6 = a(x3 − y3),

= √
dy

dx

x2

y2

1 − y6

1 − x6

29. Let  is equal to

Watch Video Solution

y = √x + √x + √x + ...∞,  then 
dy

dx

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

https://dl.doubtnut.com/l/_NjbM3IH2qKkA
https://dl.doubtnut.com/l/_iElKqWsnrtFH
https://dl.doubtnut.com/l/_secz6OEEXjO8
https://dl.doubtnut.com/l/_L5GMGYQXAofi
https://dl.doubtnut.com/l/_4lvMEPkCFagc


32. Prove that .

Watch Video Solution

tan− 1(√ = , x < π
1 − cos x

1 + cos x
x

2

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. if  then �nd 

Watch Video Solution

y = sin− 1( )
5x + 12√1 − x2

13

dy

dx

https://dl.doubtnut.com/l/_infPsHNLova6
https://dl.doubtnut.com/l/_IdQL6OSxEs2L
https://dl.doubtnut.com/l/_0dho2uPkwRQd
https://dl.doubtnut.com/l/_TCEXM1qU4z5u
https://dl.doubtnut.com/l/_jySPK7ZC4Bnh


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

Watch Video Solution

dy

dx

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 y = cos(cos − 1 x)

https://dl.doubtnut.com/l/_jySPK7ZC4Bnh
https://dl.doubtnut.com/l/_edZ5S6ww6P3M
https://dl.doubtnut.com/l/_r4cWDTKPsdXF
https://dl.doubtnut.com/l/_pED15etIJtS7
https://dl.doubtnut.com/l/_gTENYr3UJ8SA


Watch Video Solution

41. Sketch the graphs for 

Watch Video Solution

y = tan(tan− 1 x)

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

https://dl.doubtnut.com/l/_gTENYr3UJ8SA
https://dl.doubtnut.com/l/_hFmjR52idc0H
https://dl.doubtnut.com/l/_NseIOzRdzdRF
https://dl.doubtnut.com/l/_YoSOyKYRTL7D
https://dl.doubtnut.com/l/_srqCM4EWObVa
https://dl.doubtnut.com/l/_if4CzrvACN6d


45. If , then 

Watch Video Solution

x = e− t2, y = tan− 1(2t + 1) =
dy

dx

46. Find 

Watch Video Solution

if x = a(θ − sin θ) and y = a(1 − cos θ).
dy

dx

47. If , show that 

Watch Video Solution

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

= −
dy

dx

y

x

48. If  and  then �nd  at 

Watch Video Solution

x = a(cos t + log tan2
t)

1

2
y = a sin t

dy

dx
t =

π

4

https://dl.doubtnut.com/l/_if4CzrvACN6d
https://dl.doubtnut.com/l/_xm9RKkXOQh1r
https://dl.doubtnut.com/l/_SLsJmMKviJw1
https://dl.doubtnut.com/l/_g4e59WV65VWe


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

52. about to only mathematics

Watch Video Solution

53.  is If y = √logx + √logx + √logx + ...∞,  then 
dy

dx

https://dl.doubtnut.com/l/_ejPCkcm7XRrW
https://dl.doubtnut.com/l/_3Q57fMgNFcli
https://dl.doubtnut.com/l/_C4UvBDvIjybs
https://dl.doubtnut.com/l/_xS7qncOwxbmk
https://dl.doubtnut.com/l/_JXozpr5JkWiE


Watch Video Solution

54. Di�erentiate 

Watch Video Solution

sin− 1( )
2x

1 + x2

55. If  Di�erentiate 

Watch Video Solution

x ∈ ( 1).
1

√2

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

x

56. Find the derivative of

Watch Video Solution

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

2x2 − 1

1

2

https://dl.doubtnut.com/l/_JXozpr5JkWiE
https://dl.doubtnut.com/l/_iLGa2uhDhwrc
https://dl.doubtnut.com/l/_LlcTH9gMb4Ji
https://dl.doubtnut.com/l/_uvdQHrAQY7j7


57. 

Watch Video Solution

If y = f(x3), z = g(x5), f' (x) = tanx, and g' (x) = secx,  then find th

58. Find the derivative of f(tan x) w.r.t. g (sec x) at  where f'(1)=2

and 

Watch Video Solution

x = ,
π

4

g' (√2) = 4.

59. If  then �nd 

Watch Video Solution

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

60. If  , prove that  .

Watch Video Solution

y = sin(sinx) + tanx + y cos2 x = 0
d2y

dx2

.
dy

dx

https://dl.doubtnut.com/l/_i6YrblaWdvxW
https://dl.doubtnut.com/l/_XnIYjqQ1mTYs
https://dl.doubtnut.com/l/_szhpcQS18yok
https://dl.doubtnut.com/l/_1QFtFfWgt1fT


61. If  then �nd .

Watch Video Solution

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

dx
2

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

∣
∣ 
∣ 
∣
∣

=

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

dx3
x = 0 p p − p3 p + p3 p

https://dl.doubtnut.com/l/_PAdkIqhMvkaP
https://dl.doubtnut.com/l/_MIMzthaB1vRf
https://dl.doubtnut.com/l/_DiJniuHE71Vl
https://dl.doubtnut.com/l/_vGOD819qTH1o


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

∣
∣ 
∣ 
∣
∣

67. about to only mathematics

Watch Video Solution

68. If  and  is the inverse of  �nd 

W t h Vid S l ti

y = f(x) = x3 + x5 g f g ′ (2)

https://dl.doubtnut.com/l/_rzdgY9w1beqA
https://dl.doubtnut.com/l/_ToN2nfLfdsOH
https://dl.doubtnut.com/l/_BXnwFu9rpIRH
https://dl.doubtnut.com/l/_McVW7wUAgtQX


Watch Video Solution

69. Let  for any real number and let  be

the inverse function of  then 

A. 

B. 

C. 

D. 6

Watch Video Solution

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

f(x) g' (e3)

1

6e3

1

6

1

34e19

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

 Find 

A. 0

f

f ' ' (x) = − 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/_McVW7wUAgtQX
https://dl.doubtnut.com/l/_bcEZMOW9Pfqd
https://dl.doubtnut.com/l/_WoYTi9JMtTC0


B. 9

C. 11

D. None of these

Watch Video Solution

71.  wherever it

is de�ned is

A. 

B. 

C. 

D. None of these

Watch Video Solution

if y = ,  then 
(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)

https://dl.doubtnut.com/l/_WoYTi9JMtTC0
https://dl.doubtnut.com/l/_tYeNLoZogZhT
https://dl.doubtnut.com/l/_mV4F8qtSFeYz


72. If  then �nd  in

terms of  alone.

A. 

B. 

C. R

D. 

Watch Video Solution

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

(1 + y2)3
k

R

1

R

−
1

R

1

2R

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

The value of  has the value equal to

A. (a)

B. (b)

C. (c)

f(x) = x + sinx

g' ( + )
π

4

1

√2

2 + √2

√2 − 2

2 − √2

https://dl.doubtnut.com/l/_mV4F8qtSFeYz
https://dl.doubtnut.com/l/_VwrBWYqMOfE6


D. (d)

Watch Video Solution

2√2

74. If  and g(x) is the inverse function of f(x), then  is

A. 

B. 

C. 

D. None of these

Watch Video Solution

ef ( x ) = logx g' (x)

ee
x

ex

ee
x +x

75. Given: 

then

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

https://dl.doubtnut.com/l/_VwrBWYqMOfE6
https://dl.doubtnut.com/l/_xLUYpYp00rC6
https://dl.doubtnut.com/l/_G0GwXTtgUido


A. 

B. 

C. 

D. None of these

Watch Video Solution

af'( ) < 0
1

2

af'( ) ≤ 0
1

2

af'( ) > 0
1

2

76. Suppose  and that f''(x)

-2f'(x)-15f(x)=0 for all x. Then the product ab is

A. 15

B. -15

C. 10

D. 16

Watch Video Solution

f(x) = eax + ebx,  where a ≠ b,

https://dl.doubtnut.com/l/_G0GwXTtgUido
https://dl.doubtnut.com/l/_ptVvyONjL96e


77. Which of the following is not true  for 

A. 

B. 

C. 

D. 

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/_ptVvyONjL96e
https://dl.doubtnut.com/l/_BV2P6Dve8lHK
https://dl.doubtnut.com/l/_Viz7ojshxlgi


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

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 ?

A.  for 

f(x) = ∣∣x
2 − 3x∣∣x| + 2|.

f' (x) = 2x − 3 x ∈ (0, 1) ∪ (2, ∞)

https://dl.doubtnut.com/l/_Viz7ojshxlgi
https://dl.doubtnut.com/l/_iBJdpMwExuvf
https://dl.doubtnut.com/l/_KKSwrVAKGqAH


B.  for 

C.  for 

D. None of the above

Watch Video Solution

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

C. Statement I is correct but Statement II is incorrect

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

f(x) = and g(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/_KKSwrVAKGqAH
https://dl.doubtnut.com/l/_SsLDMv0lX6zT


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.

Watch Video Solution

f(x)

f(x) + f(x − 2) = 0 ∀x ∈ R,

( f(x))
x=a

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

= b
d

dx

d

dx
f(x)

https://dl.doubtnut.com/l/_SsLDMv0lX6zT
https://dl.doubtnut.com/l/_dwx0NAAWwtMk
https://dl.doubtnut.com/l/_mvmZSthskxFR


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

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

Watch Video Solution

f(x) = x[x],

f' (x)

84. f(x) is a polynomial of degree

A. 2

B. 3

C. 4

D. 5

Watch Video Solution

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

of line AB is

(0, 0) (1, 2)
dy

dx

https://dl.doubtnut.com/l/_mvmZSthskxFR
https://dl.doubtnut.com/l/_ImomDBs3sV97
https://dl.doubtnut.com/l/_jGcVgtFXktaM


A. 

B. 

C. 

D. None of these

Watch Video Solution

1

9

1

7

1

5

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

is

A. 16

B. 8

C. 9

D. 2

Watch Video Solution

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

dxA

https://dl.doubtnut.com/l/_jGcVgtFXktaM
https://dl.doubtnut.com/l/_9d1igzPj9DMr


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/_9d1igzPj9DMr
https://dl.doubtnut.com/l/_JjfAZH88qQLt


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

the given below. 

A. 

B. 

C. 

D. 

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/_ykbFVdT4QjJJ
https://dl.doubtnut.com/l/_UW63l6fq4G2t


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

the given below. 

A. 

B. 

C. 

D. 

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/_UW63l6fq4G2t


90. If  then 

Watch Video Solution

y = √(x − sinx) + √x − sinx + ...,

∣
∣
∣
∣

∣
∣
∣

∣
∣
∣

2

x=

− 2π
∣
∣ 
∣
∣

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

dy π

2

91. Let  and ,where  is de�ned

for all . If  and  then absolute value of sum of

all possible values of  is ___

Watch Video Solution

f(x) = ∫
x

− 2

e ( 1 + t ) 2

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

x ∈ R g' (2) = e4 h' (2) = 1

h(2)

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/_ZoNRCTifPw55
https://dl.doubtnut.com/l/_AESa4owG8un1
https://dl.doubtnut.com/l/_zVwIkBXD91ys


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

Watch Video Solution

f(x) = x2 + xg' (1) + g' ' (2) and g(x) = x2 + xf' (2) + f' ' (3).

https://dl.doubtnut.com/l/_OMZ28yD7dNAr
https://dl.doubtnut.com/l/_NvFLV5tUes1F
https://dl.doubtnut.com/l/_NlCxHbKmiPUc


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/_n1RUCPgTYT0Z
https://dl.doubtnut.com/l/_FIKwj8LjOWdM
https://dl.doubtnut.com/l/_wWwtOsu2z4T4
https://dl.doubtnut.com/l/_dhe4HaDkKSQv


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

Summitionn
r= 1rx

r− 1

102. Show that 1/(x+1)+2/(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/_dhe4HaDkKSQv
https://dl.doubtnut.com/l/_x8OuNZRpXa2u
https://dl.doubtnut.com/l/_fXbP8SJdE480
https://dl.doubtnut.com/l/_HyN9DhYZn7bC


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/_5n1hmydzRNen
https://dl.doubtnut.com/l/_Y93OTDDf0M7J
https://dl.doubtnut.com/l/_eMZoYcD4nV2Y
https://dl.doubtnut.com/l/_ptePtlZ4H36V


Watch Video Solution

107. If and , then �nd 

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/_ptePtlZ4H36V
https://dl.doubtnut.com/l/_TEHmwGzd6WVi
https://dl.doubtnut.com/l/_ZeAnHdfthug4
https://dl.doubtnut.com/l/_Zo7kxzwxSkjm


EXAMPLE

SOLVED EXAMPLES

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

Watch Video Solution

f(x) = e2x

2. If  , Prove that 

Watch Video Solution

(a + bx)e = x
y

x x3 = (x − y)
2

d2y

dx
2

dy

dx

3. Show that the function  de�ned by the parametric equations 

 satis�es the relation 

Watch Video Solution

y = f(x)

x = et sin(t), y = et. cos(t),

y' ' (x + y)
2

= 2(xy' − y)

https://dl.doubtnut.com/l/_qJfKt9iUE2rn
https://dl.doubtnut.com/l/_bnu5TbvUSbmQ
https://dl.doubtnut.com/l/_vh5hVUAXgYXY


1. Let  be real valued di�erentiable function not identically zero such

that  are any real

numbers and  Find the values of 

A. 3, 2

B. 0, 1

C. 1, 5

D. 5, 1

Watch Video Solution

f(x)

f(x + y2n+ 1 = f(x) + {f(y)}2n+ 1, n ∈ N and x, y

f' (0) ≤ 0. f(5) and f' (10)

2. Let  Find  (where

is independent of x), when  is di�erentiable.

A. 0

B. 1

f( ) = and f(0) = b.
x + y

2

f(x) + f(y)

2
f' ' (x) y

f(x)

https://dl.doubtnut.com/l/_zn02AXlWZaYr
https://dl.doubtnut.com/l/_BIwZQMPeOhnK


C. a

D. None of these

Watch Video Solution

3. The functions  and  satisfy the equation

A. a) 

B. b) 

C. c) 

D. d) 

Watch Video Solution

u = ex. sinx v = ex. cos x

v − u = u2 + v2du

dx

dv

dx

v + u = u2 + v2du

dx

dv

dx

+ = 2v
du

dx

dv

dx

+ = 2u
du

dx

dv

dx

4. If f(x)= 18x+11 then �nd the value of  isf' ' (x),

https://dl.doubtnut.com/l/_BIwZQMPeOhnK
https://dl.doubtnut.com/l/_riXUS0eeOdHt
https://dl.doubtnut.com/l/_kw24zNVOGHJn


A. 

B. 

C. 

D. 

Watch Video Solution

1/18

1/3

1/9

1/6

5. The minimum number of real roots of equation

  

A. 5

(p' ' (x))2 + p' (x). p' ' ' (x) = 0

https://dl.doubtnut.com/l/_kw24zNVOGHJn
https://dl.doubtnut.com/l/_GwQsodVFPiLK


B. 7

C. 6

D. 4

Watch Video Solution

6. Find a, b, c, and d, where

 is identity

in x.

Watch Video Solution

f(x) = (ax + b)cos x + (cx + d)sinx and f' (x) = x cos x

7. If for all  the function  is de�ned by 

 Then show 

when  is di�erentiable.

Watch Video Solution

x, y f

f(x) + f(y) + f(x). f(y) = and f(x) > 0. f' (x) = 0

f' (x) = 0

https://dl.doubtnut.com/l/_GwQsodVFPiLK
https://dl.doubtnut.com/l/_QxFXb5LQjFi4
https://dl.doubtnut.com/l/_MCTlUueUTx2P


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/_jPaQDfEIrD87
https://dl.doubtnut.com/l/_o0ET06iaSE6m


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/_o0ET06iaSE6m
https://dl.doubtnut.com/l/_7yUDZ0laewvU


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/_7yUDZ0laewvU
https://dl.doubtnut.com/l/_DUT9n67UDdHc


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/_NrLslpjJ8mKR
https://dl.doubtnut.com/l/_nhhsfy7a6dXT


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/_nhhsfy7a6dXT
https://dl.doubtnut.com/l/_qQA3fYWrg2Jp
https://dl.doubtnut.com/l/_ETgYs5IVWA1K


B. 

C. 

D. 

Answer: D

Watch Video Solution

(2 logx + 1). xx2

(2 logx + 1). xx2
+ 1

xx2 + 1. (log(ex2))

9. 

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

If x√1 + y + y√1 + x = 0,  prove that = − .
dy

dx

1

(x + 1)2

1

(1 + x)
2

−1

(1 + x)
2

+
−1

(1 + x)

1

(1 + x)2

https://dl.doubtnut.com/l/_ETgYs5IVWA1K
https://dl.doubtnut.com/l/_OPxmSJegPG5G


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 , then  is equal to

A. 

B. 

C. 

D. 

x = ey+ey+ ey+ ... ∞

, x > 0
dy

dx

x

1 + x

1 + x

x

1 − x

x

1

x

https://dl.doubtnut.com/l/_OA6DJZfuLImv
https://dl.doubtnut.com/l/_TiHWKEjwo1QU


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/_TiHWKEjwo1QU
https://dl.doubtnut.com/l/_LiIky2Mqg0mO
https://dl.doubtnut.com/l/_3eWWzzNOQbOD


 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/_3eWWzzNOQbOD
https://dl.doubtnut.com/l/_9oEdE79ewv4k


A. 2

B. 4

C. 8

D. None of these

Answer: C

Watch Video Solution

15. 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)

https://dl.doubtnut.com/l/_9oEdE79ewv4k
https://dl.doubtnut.com/l/_QyL7aI1RXCig


16. If  is a polynomial of degree  then  is

equal to  (b)   (d) a constant

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

y2 = P (x) 3, 2( )
⎛

⎝
y2 ⎞

⎠

d

dx

.

d2y

dx2

P x + P ′ (x) P x
.
P

x

P (x)
.
P

x

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

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

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

17. If  are inverse functions of each other, then

A. 

B. 

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

g' ' (y) =
1

f' ' (x)

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

(f' ' (x))3

https://dl.doubtnut.com/l/_QyL7aI1RXCig
https://dl.doubtnut.com/l/_EQN0zCd7BfIW
https://dl.doubtnut.com/l/_1vY6OjfaOOkg


C. 

D. None of these

Answer: B

Watch Video Solution

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

(f' (x))3

18. 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

dx
2

dy

dx
x y

− x = 0
d2x

dy2

dx

dy

+ y( )
2

= 0
d2x

dy
2

dx

dy

− y( )
2

= 0
d2x

dy2

dx

dy

− x( )
2

= 0
d2x

dy
2

dx

dy

https://dl.doubtnut.com/l/_1vY6OjfaOOkg
https://dl.doubtnut.com/l/_wVjgjCOesXKB
https://dl.doubtnut.com/l/_23CBhev9RIJ6


19. 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

20. If the functions , the value of

g'(1) is ………… .

Watch Video Solution

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

https://dl.doubtnut.com/l/_23CBhev9RIJ6
https://dl.doubtnut.com/l/_Pr8yWmbj9JLv
https://dl.doubtnut.com/l/_jhr2a9hrZoYC


21. Let , where then the

value of is

A. 1

B. 2

C. 3

D. 4

Answer: A

Watch Video Solution

f(θ) = sin(tan− 1( ))
sin θ

√cos 2θ
− < θ <

π

4

π

4

f(θ)
d

d(tan θ)

22. If  then  at  is equal to

A. 

B. 

C. 

D. None of these

y = logsin x(tanx),
dy

dx
x =

1

4

4

log 2

−4 log 2

−4

log 2

https://dl.doubtnut.com/l/_jhr2a9hrZoYC
https://dl.doubtnut.com/l/_hksR3vZFY19y


Answer: C

Watch Video Solution

23. 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

24. If , then  is equal to

A. 1

y = ( )
sin− 1(sinα sinx)

1 − cosα sinx
y' (0)

https://dl.doubtnut.com/l/_hksR3vZFY19y
https://dl.doubtnut.com/l/_p0yLzL8xTx1D
https://dl.doubtnut.com/l/_ytuRlyH0LW5L


B. 

C. 

D. 

Answer: D

Watch Video Solution

2 tanα

( )tanα
1

2

sinα

25. 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

https://dl.doubtnut.com/l/_ytuRlyH0LW5L
https://dl.doubtnut.com/l/_sEaJg3nDkPiB
https://dl.doubtnut.com/l/_52ggPEtHToym


26. 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

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

f(x) = ex + x,

f − 1(x). (f − 1)
d

dx

f(log 2)
1

1n2

1

3

1

4

1

1n2

1

3

1

4

27. If  and 

 and given that  then 

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

A. 5

f' ' (x) = − f(x) and g(x) = f ′ (x)

F (x) = (f( ))
2

+ (g( ))
2x

2
x

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

https://dl.doubtnut.com/l/_52ggPEtHToym
https://dl.doubtnut.com/l/_zDET6AgBYpZI


B. 10

C. 0

D. 15

Answer: A

Watch Video Solution

28. about to only mathematics

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

n2(y2 − 4)

n2(4 − y2)

n2(y2 + 4)

https://dl.doubtnut.com/l/_zDET6AgBYpZI
https://dl.doubtnut.com/l/_K3rLaw70R7RE
https://dl.doubtnut.com/l/_At6bwKnpERuj


29. If  and  then 

  (b)  (c) 

(d) none of these

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

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

f(t) − f' ' (t)

[f(t) − f' ' (t)]
2

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

30. If and , then  equals

A. 

B. 

C. 

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

dx3

24a2(at + b)

24a(ax + b)2

24a(at + b)2

https://dl.doubtnut.com/l/_At6bwKnpERuj
https://dl.doubtnut.com/l/_zAEnMccFYzja


D. 

Answer: D

Watch Video Solution

24a2(ax + 0b)

31. 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

https://dl.doubtnut.com/l/_zAEnMccFYzja
https://dl.doubtnut.com/l/_WOxRvW1A4gdM


32. if  then  is

equal to:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y = (A + Bx)emx + (m − 1)
− 1

ex − 2m + m2y
d2y

dx
2

dy

dx

ex

emx

e−mx

e ( 1 −m) x

33. If 

 then �nd  at 

A. 

B. 

f(x) = (2 cos x − 3 sinx)
cos − 1 1

√13

+ x(2 cos x + 3 sinx)w
.
r

.
t√1 + x2,

sin− 1 1

√13

df(x)

dx
x = .

3

4

3

2

5

2

https://dl.doubtnut.com/l/_3t50jofALMfC
https://dl.doubtnut.com/l/_pN1wauu1TYYl


C. 

D. 0

Answer: C

Watch Video Solution

10

3

34. 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/_pN1wauu1TYYl
https://dl.doubtnut.com/l/_2kaAad7mvdSQ
https://dl.doubtnut.com/l/_XMZNj6aLeM9K


35. Let  . Then the value of  equal (b) 

  (d) 

A. 0

B. 

C. 

D. 

Answer: A

Watch Video Solution

y = 1n(1 + cos x)
2

+
d2y

dx
2

2

e
y

2

2

1 + cos x

4

1 + cos x

−4

(1 + cos x)
2

2

1 + cos x

4

(1 + cos x)

−4

(1 + cos x)2

36. If  where  then  has the value

equal to

A. 

B. a

C. 

f(x) =
a + √a2 − x2 + x

√a2 − x2 + a − x
a > 0 f' (0)

√a

1

√a

https://dl.doubtnut.com/l/_XMZNj6aLeM9K
https://dl.doubtnut.com/l/_Jp68nD0HWVJX


D. 

Answer: D

Watch Video Solution

1

a

37. Let  be di�erentiable functions such that 

 has the value

of to 1 (b) 0 (c) 7 (d) 

A. 1

B. 0

C. 7

D. -7

Answer: A

Watch Video Solution

andv(x)
u

x

= 7. I = pand( ) = q, then
u(x)

v(x)

f(u ′ (x))

v ′ (x)

u(x)

v(x)

p + q

p − q

−7

https://dl.doubtnut.com/l/_Jp68nD0HWVJX
https://dl.doubtnut.com/l/_xCs35cN0uhVt
https://dl.doubtnut.com/l/_zvbxSpUJL6ZZ


38. If f(x)  then f'(x) equals

A. 

B.  for  for 

C.  for  for 

D.  for  for 

Answer: B

Watch Video Solution

= |loge|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

39. 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/_zvbxSpUJL6ZZ
https://dl.doubtnut.com/l/_nyerEbivZlyu


C. 

D. 

Answer: B

Watch Video Solution

−n2f(x)

n4f(x)

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

which the equality  is valid for all 

is

A. 0,1

B. 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/_nyerEbivZlyu
https://dl.doubtnut.com/l/_MzeRoDxJT5HI


41. 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

42. The function  satisfy the equation a.

 b.  c.  d. 

A. 

u = ex sinx; v = ex cos x

v − u = u2 + v2du

dx

dv

dx
= 2v

d2u

dx
2

= − 2u
d2v

dx
2

+ = 2v
du

dx

dv

dx

v − u = u2 + v2du

dx

dv

dx

https://dl.doubtnut.com/l/_MzeRoDxJT5HI
https://dl.doubtnut.com/l/_UwWe8FbMMDId
https://dl.doubtnut.com/l/_vSaWcdjtGSNM


B. 

C. 

D. All of these

Answer: D

Watch Video Solution

v = 2v
d2u

dx2

= − 2u
d2v

dx2

43. If ,then f '(x)at x= e is

A. e

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) = logx2(logx)

−e

e2

e− 1

https://dl.doubtnut.com/l/_vSaWcdjtGSNM
https://dl.doubtnut.com/l/_gxOyHIkerd4w
https://dl.doubtnut.com/l/_gKWRJRYkUi2b


44. 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)

45. 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/_gKWRJRYkUi2b
https://dl.doubtnut.com/l/_Mwp5S0qQNbvs


C. -2

D. 0

Answer: C

Watch Video Solution

46. 

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

If y = √x + √y + √x + √y + ...∞,  then prove that =
dy

dx

y2 −

2y3 − 2x

y + x

y2 − 2x

y3 − x

2y2 − 2xy − 1

y3 + x

2y2 − x

https://dl.doubtnut.com/l/_Mwp5S0qQNbvs
https://dl.doubtnut.com/l/_1Yn6hfPgVOJI
https://dl.doubtnut.com/l/_viumTXjGltoU


47. 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

48. 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/_viumTXjGltoU
https://dl.doubtnut.com/l/_C5MUpSHejzWs


D. All of the above

Answer: D

Watch Video Solution

49. 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/_C5MUpSHejzWs
https://dl.doubtnut.com/l/_D1BQfaQ7K2yZ


50. 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

51. 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/_9s9pPtpeSTfD
https://dl.doubtnut.com/l/_o6ltZf4cdm1I


Answer: B::D

Watch Video Solution

52. If  is the inverse of  then 

equals

Watch Video Solution

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

53. If , then

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

x3 − 2x2y2 + 5x + y − 5 = 0 and y(1) = 1

y' (1) =
4
3

y' ' (1) = −
1

3

y' ' (1) = − 8
22

27

y' (1) =
2

3

https://dl.doubtnut.com/l/_o6ltZf4cdm1I
https://dl.doubtnut.com/l/_hAyRR4nxODHp
https://dl.doubtnut.com/l/_pdJoSwf3D1rk


54. Let  ,  is equal to  

(a)  (b)  (c)  (d) 

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

1

2y − 1

x

x + 2y

1

√1 − 4x
y

2x + y

55. If  , then  is equal to

A. 

B. 

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

dx

(lnxln x− 1 + 2 ln + (lnx))
y

x

(lnx)
ln ( ln x )

(ln(lnx) + 1)
y

x

https://dl.doubtnut.com/l/_pdJoSwf3D1rk
https://dl.doubtnut.com/l/_lRdtpXfJUy7M
https://dl.doubtnut.com/l/_KaVMkcdNdgsB


C. 

D. 

Answer: D

Watch Video Solution

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

x lnx

. (2 ln(lnx) + 1)
y

x

lny

lnx

56. 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)

https://dl.doubtnut.com/l/_KaVMkcdNdgsB
https://dl.doubtnut.com/l/_92QZZHIriuSO


57. 

A. 

B. 

C. domain of  is 

D. None of these

Answer: A::B

Watch Video Solution

Let f(x) = x.  Then
√x − 2√x − 1

√x − 1 − 1

f' (10) = 1

f' (3/2) = − 1

f(x) x ≤ 1

58. If  then is equal to

A. 

B. 

C. 

D. 

2x + 2y = 2x+y dy

dx

−
2y

2x

1

1 − 2x

1 − 2y

2x(1 − 2y)

2y(2x − 1)

https://dl.doubtnut.com/l/_bhJIBJsaFgoO
https://dl.doubtnut.com/l/_DCOfQDX3fKlb


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

Watch Video Solution

59. 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

Watch Video 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

60. If  where , then  has the value equal

to

√y + x + √y − x = c, c ≠ 0
dy

dx

https://dl.doubtnut.com/l/_DCOfQDX3fKlb
https://dl.doubtnut.com/l/_lr31pYJS4sjO
https://dl.doubtnut.com/l/_A7Hilw5KkgW2


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2x

e2

x

y + √y2 − x2

y − √y2 − x2

x

c2

2y

61. If  then  has the value equal

to

A. 

B. 

C. 

D. 

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/_A7Hilw5KkgW2
https://dl.doubtnut.com/l/_QTHgVeWLXXVu


Exercise (Statement I And Ii Type Questions)

Answer: A::B::C

Watch Video Solution

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

f(x) =
x

x2 − 1

f(x) x > 1.

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

https://dl.doubtnut.com/l/_QTHgVeWLXXVu
https://dl.doubtnut.com/l/_ixD1ORd0xAn8


Watch Video Solution

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

https://dl.doubtnut.com/l/_ixD1ORd0xAn8
https://dl.doubtnut.com/l/_mmgkA4nGkkd2


3. Statement I if  then 

 Statement II  for all 

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

g' (0) = .
c

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

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

that  is constinous, , 

.  

f and g ( − 1, 1)

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

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

https://dl.doubtnut.com/l/_cuFqhIpWM0wV
https://dl.doubtnut.com/l/_BO5tF4YYdJgK


Statement I   

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

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

lim
x→ 0

(g(x)cot x − g(0)cos ecx) = f' ' (0)

f' (0) = g' (0)

5. Statement I If  then  only when

  

y = sin− 1(3x − 4x3), =
dy

dx

3

√1 − x2

≤ x < /.
−1

2

1

2

https://dl.doubtnut.com/l/_BO5tF4YYdJgK
https://dl.doubtnut.com/l/_BDjTybJDEAJM


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

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

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

6. If  then  

Statement I  for   

Statement II 

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/_BDjTybJDEAJM
https://dl.doubtnut.com/l/_gaKQip84CvUp


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: D

Watch Video Solution

7. If  then  

Statement I  for all   

Statement II

):}

y = x + [x],

= 1
dy

dx
x ∈ R

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

dx

https://dl.doubtnut.com/l/_gaKQip84CvUp
https://dl.doubtnut.com/l/_hpiwUIBZCK16


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: D

Watch Video 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

f(x) R Q

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

https://dl.doubtnut.com/l/_hpiwUIBZCK16
https://dl.doubtnut.com/l/_Z7AKclfMS2Ap


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

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

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/_Z7AKclfMS2Ap
https://dl.doubtnut.com/l/_oX30kh6KQuwT


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

10. Suppose the function  satis�es the relation

 and is di�erentiable for all 

Statement 1: If  Statement 2:  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.

f(x)

f(x + y3) = f(x) + f(y3)
.

∀x, y ∈ R x.

f ′ (2) = a, thenf ′ ( − 2) = a f(x)

https://dl.doubtnut.com/l/_oX30kh6KQuwT
https://dl.doubtnut.com/l/_nDN5WSMjHfUg


Exercise (Passage Based Questions)

Answer: A

Watch Video Solution

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−

https://dl.doubtnut.com/l/_nDN5WSMjHfUg
https://dl.doubtnut.com/l/_EhmtkN6mIf0U


2. Let , for all  is

di�erentiable and  

Range of  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

= + xy
f(x + y) − f(x)

2

f(y) − 1

2
x, y ∈ R, f(x)

f' (0) = 1.

y = log3 / 4(f(x))

( − ∞, 1)

[3/4, ∞

( − ∞, ∞)

R

3. Let , for all  is

di�erentiable and  Let  be a derivable function at 

and follows the function rule

  

= + 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

https://dl.doubtnut.com/l/_38R5WiueyivX
https://dl.doubtnut.com/l/_av3ROxp0yOIc


If the graphs of  intersect in coincident points

then  can take values

A. -3

B. 1

C. -1

D. 4

Answer: C

Watch Video Solution

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

λ

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  

f(x)

x = a

https://dl.doubtnut.com/l/_av3ROxp0yOIc
https://dl.doubtnut.com/l/_M8XxsB5hEBsC
https://dl.doubtnut.com/l/_jJ6SWAvXQrTs


  

  

  

  

 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. 

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

at 

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: A

Watch Video Solution

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

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

https://dl.doubtnut.com/l/_jJ6SWAvXQrTs


6. Find 

Watch Video Solution

if ax + by + c = 0
dy

dx

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

https://dl.doubtnut.com/l/_E9unmdSpsKW1
https://dl.doubtnut.com/l/_BFs8P4ASCjGq


8. If  Then answer the following  

The value of  , is

A. -3

B. 3

C. 

D. 

Answer: C

Watch Video Solution

f(x) = sin− 1(3x − 4x3).

f' ( )
1

√2

−3√2

3√2

9. Let the derivative of  be de�ned as

 where .  

If , then the value of  is

A. (a)

B. (b)

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)

https://dl.doubtnut.com/l/_Iz7MHNJj6b9Q
https://dl.doubtnut.com/l/_Iwa54ZnrUegR


C. (c)

D. (d)

Answer: B

Watch Video Solution

D ∗u + D ∗ v

uvD ∗ (u + v)

10. Let the derivative of  be de�ned as

 where .  

If , then the value of  is.

A. 

B. 

C. 

D. 

Answer: C

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

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

https://dl.doubtnut.com/l/_Iwa54ZnrUegR
https://dl.doubtnut.com/l/_76SFF80qHEE1


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. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x = et cos t and y = et sin t

− α
π

2

+ 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

x = et cos t

y = et sin t t

d2y

dx
2

t = 0

https://dl.doubtnut.com/l/_76SFF80qHEE1
https://dl.doubtnut.com/l/_FVcimastTck5
https://dl.doubtnut.com/l/_DRtoDDO6sMi0


A. 1

B. 2

C. -2

D. 3

Answer: B

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

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

F (t) = ∫(x + y)dt, F( ) − F (0)
π

2

eπ / 2

https://dl.doubtnut.com/l/_DRtoDDO6sMi0
https://dl.doubtnut.com/l/_KoPjpRkwUMDy


Answer: C

Watch Video Solution

14. Equation

  

The value of  is

A. 

B. n

C. 

D. None of the above

Answer: B

Watch Video Solution

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

(1 − a1)(1 − a2)…(1 − an− 1)

n2

2

( − 1)nn

https://dl.doubtnut.com/l/_KoPjpRkwUMDy
https://dl.doubtnut.com/l/_bzuTxGMSpPcg


15. Equation  has roots  The

value of  is

A. 

B. 

C. 

D. None of the above

Answer: A

Watch Video Solution

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

16. Equation  has roots   

The value of  is

A. 

B. 

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

n

∑
r= 2

,
1

2 − ar

n

4

n(n − 1)

2

https://dl.doubtnut.com/l/_PEeLBm8eGgRo
https://dl.doubtnut.com/l/_mtKKsnGYTBFk


Di�erentiation Exercise 5:

C. 

D. None of these

Answer: D

Watch Video Solution

n − 1

2

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


Exercise (Subjective Type Questions)

1. Match the entries between the following two columns. 

Watch Video Solution

1. 

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

https://dl.doubtnut.com/l/_rUq0oZKDPjZI
https://dl.doubtnut.com/l/_QrGDdF9apV9z


The value of f(1) is

Watch Video Solution

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. If

. The value of  is

Watch Video Solution

f(x) =

∣
∣ 
∣ 
∣
∣

(x − 1)
4

(x − 1)3 1

(x − b)
4

(x − b)3 1

(x − c)
4

(x − c)3 1

∣
∣ 
∣ 
∣
∣

 then f' (x) = λ.

∣
∣ 
∣ 
∣
∣

(x − a)
4

(x − a)2 1

(x − b)
4

(x − b)2 1

(x − c)
4

(x − c)2 1

λ

4. Let  be a polynomial of degree 4 such that

 If the real number  is

p(x)

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

https://dl.doubtnut.com/l/_QrGDdF9apV9z
https://dl.doubtnut.com/l/_ym4YJtB0LyrR
https://dl.doubtnut.com/l/_413uCDBSzCdx
https://dl.doubtnut.com/l/_XaDzPbfbrzzv


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

relatively prime, then `(p-8q) is……….

Watch Video Solution

P (a) = 0 a =
p

q

5. If  then  is…………

Watch Video Solution

x2 + y2 = t − and x4 + y4 = t2 + ,
1

t

1

t2
( )

( 1.1 )

dy

dx

6. 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

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

 by means of the transformation  in

terms of t is . Thus  is….

W h Vid S l i

(1 − x2). − x + y
d2y

dx2

dy

dx
x = sin t

+ λy
d2y

dt
2

λ

https://dl.doubtnut.com/l/_XaDzPbfbrzzv
https://dl.doubtnut.com/l/_xuaNwb7jcOjY
https://dl.doubtnut.com/l/_HPFsBD9gqvXq
https://dl.doubtnut.com/l/_SsdUs42BLggd


Watch Video Solution

8. The derivative of

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

Watch Video 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

9. 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|

10. Suppose  of  at  of 

 at  of 

 at  then  has the

value equal to.......

A =
dy

dx
x2 + y2 = 4 (√2, √2), B =

dy

dx

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

dx

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

https://dl.doubtnut.com/l/_SsdUs42BLggd
https://dl.doubtnut.com/l/_9lgR7d8455nR
https://dl.doubtnut.com/l/_2q8XmudmskiU
https://dl.doubtnut.com/l/_Vr5LFeCfaJbF


Watch Video Solution

11. A function is reprersented parametrically by the equations

 is__________

Watch Video Solution

x = ; y = +
.
Thenthevalueo − x( )

3
1 + t

t3

3

2t2

2

t

f(dy)

dx

dy

dx

12. Suppose the function  has the derivative 5 at  and

derivative 7 at . The derivative of the function  at x=1`

has the value equal to (a) 19 (b) 9 (c) 17 (d) 14

Watch Video Solution

f(x) − f(2x) x = 1

x = 2 f(x) − f(4x)

13. If  then  vanishes when x equals to

Watch Video Solution

x + y = 3e2 D(xy)

https://dl.doubtnut.com/l/_Vr5LFeCfaJbF
https://dl.doubtnut.com/l/_Ckq03AYN9J9g
https://dl.doubtnut.com/l/_UO80tr2h1Fy9
https://dl.doubtnut.com/l/_XXSgzxuw4J6v


Exercise (Questions Asked In Previous 13 Years Exam)

14. Let  be di�erentiable for all  and let  ,

where  is some constant. If 

then the value of  is

Watch Video Solution

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

k h(0) = 5, h ′ (0) = − 2, andf ′ (0) = 18,

k

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) = |loge 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)

https://dl.doubtnut.com/l/_N8kkBj7hombX
https://dl.doubtnut.com/l/_mTwfXJLKn7UI


2. Let  and  be di�erentiable functions such that 

 for all .

Then, h'(1) equals.

A. 

B. 

C. 

D. 

Answer: b,c

Watch Video Solution

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

h(g(3)) = 36

3. 

then g(x) equals

A. 

If for x ∈ (0, ),  the derivative of tan− 1( )  is √x ⋅ g(x),
1

4

6x√x

1 − 9x3

3

1 + 9x3

https://dl.doubtnut.com/l/_UYnJizzJybol
https://dl.doubtnut.com/l/_6HUhwzCghjfY


B. 

C. 

D. 

Answer: c

Watch Video Solution

9

1 + 9x3

3x√x

1 − 9x3

3x

1 − 9x3

4. Let  where  is twice di�erentiable positive

function on  such that  for 

then 

A. 

B. 

C. 

D. 

Answer: a

g(x) = loge f(x) f(x)

(0, ∞) f(x + 1) = f(x), N = 1, 2, 3, ...,

g' '(N + ) − g' '( )equals
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

https://dl.doubtnut.com/l/_6HUhwzCghjfY
https://dl.doubtnut.com/l/_AlHOiQQYbSSB


Watch Video Solution

5.  equals

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

d2x

dy2

( )
− 1

d2y

dx
2

−( )
− 1

( )
− 3

d2y

dx
2

dy

dx

( )( )
− 2

d2y

dx2

dy

dx

−( )( )
− 3

d2y

dx
2

dy

dx

6. If f''(x) =- f(x) and g(x) = f'(x) and   

and given that F(5) =5, then F(10) is

A. 0

B. 5

F (x) = (f( ))
2

+ (g( ))
2x

2
x

2

https://dl.doubtnut.com/l/_AlHOiQQYbSSB
https://dl.doubtnut.com/l/_Uw3fr6lGwpZs
https://dl.doubtnut.com/l/_gZ4NiNTVvYER


C. 10

D. 25

Answer: b

Watch Video Solution

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

 is  

(a)1 (b)  (c) 2 (d) 0

A. 1

B. -1

C. 2

D. 0

Answer: a

Watch Video Solution

y x log(x + y) − 2xy = 0,

y ′ (0)

−1

https://dl.doubtnut.com/l/_gZ4NiNTVvYER
https://dl.doubtnut.com/l/_HZ5j4Bl7wjDq


Exercise For Session 1

8. If  and  , then prove that 

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

x2 + y2 = t −
1

t
x4 + y4 = t2 +

1

t2

=
dy

dx

1

x3y

yy' ' − 2(y' )2 + 1 = 0

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

yy' ' + (y' )2 − 1 = 0

1. Di�erentiate the following with respect of 

Watch Video Solution

x : ea log a + ea logx + ea log a

https://dl.doubtnut.com/l/_HZ5j4Bl7wjDq
https://dl.doubtnut.com/l/_UMhKdYH9xMS4
https://dl.doubtnut.com/l/_W9670SI0NYcb
https://dl.doubtnut.com/l/_eUMu1pXvwAE0


2. Evaluate: (i)  (ii) 

Watch Video Solution

∫sin− 1(cos x) dx,   0 ≤ x ≤ π

∫tan− 1{√( )} dx,   0 ≤ x ≤ π/2
1 − cos 2x

1 + cos 2x

3. Di�erentiate the following with respect of

Watch Video Solution

x : (log)3x + 3(log)ex + 2 tanx

4. Di�erentiate 

Watch Video Solution

|x| + a0x
n + a1x

n− 1 + a2x
n− 1 + ... + an− 1x + an

5. y = , x > 0. Find dy/dx

Watch Video Solution

sec− 1( ) + sin− 1( )
x + 1

x − 1

x − 1

x + 1

https://dl.doubtnut.com/l/_eUMu1pXvwAE0
https://dl.doubtnut.com/l/_jPlbWt6lvWa6
https://dl.doubtnut.com/l/_JESW1cDEFyZC
https://dl.doubtnut.com/l/_WTSnnMB8cL0h


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  with respect to 

Watch Video Solution

sinx − x cos x

x sinx + cos x
x.

9. If , then 

Watch Video Solution

y = 1 + + + + ……. .
x

1!

x2

2!

x3

3!
= ………………

dy

dx

https://dl.doubtnut.com/l/_7Dl4nQhkLTtX
https://dl.doubtnut.com/l/_EcfUsEBrbuCa
https://dl.doubtnut.com/l/_RtaiIZox49Dg
https://dl.doubtnut.com/l/_At6JfVGBHOKj


Exercise For Session 2

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

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

https://dl.doubtnut.com/l/_aO74OCXaZ764
https://dl.doubtnut.com/l/_vdxffqgULbL4
https://dl.doubtnut.com/l/_7wxpGWpaASv5
https://dl.doubtnut.com/l/_avGKwcYy5hBY


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. 

Watch Video Solution

sin− 1( ), b > a > 1
a + b cos x

b + a cos x

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

Watch Video Solution

ee
x

https://dl.doubtnut.com/l/_avGKwcYy5hBY
https://dl.doubtnut.com/l/_u3zm3BiSFBnK
https://dl.doubtnut.com/l/_oSBzKv392uWg
https://dl.doubtnut.com/l/_6dZw8gl6sv7J
https://dl.doubtnut.com/l/_jBwxc63KR2ph


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

Watch Video Solution

log(x + √a2 + x2)

9. Di�erentiate w.r.t. 'x' : f(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

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. sin(m sin− 1 x), |x| < 1

https://dl.doubtnut.com/l/_uo6M1XdKXtUQ
https://dl.doubtnut.com/l/_zudwzHx9iJKr
https://dl.doubtnut.com/l/_44DQIXHjj1vA
https://dl.doubtnut.com/l/_QKFMRSq3HrAh
https://dl.doubtnut.com/l/_KfiE5cwSyeuG


Watch Video Solution

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. 

Watch Video Solution

+ log√1 − x2, |x| < 1
x sin− 1

x

√1 − x2

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

Watch Video Solution

log10 x + logx 10 + logx x + log10 10

https://dl.doubtnut.com/l/_KfiE5cwSyeuG
https://dl.doubtnut.com/l/_LnH7ayoTlwK6
https://dl.doubtnut.com/l/_8bVUFjt88W9L
https://dl.doubtnut.com/l/_Ofu3Lr9A6Jc7
https://dl.doubtnut.com/l/_9xEdfPyitGdi


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

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

 where  is

A. 

B. 

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

x

loge x

loge x
1

x

https://dl.doubtnut.com/l/_i4QJNmyqSXjH
https://dl.doubtnut.com/l/_IscyKHJeLoJJ
https://dl.doubtnut.com/l/_UPQbcUunBH5A
https://dl.doubtnut.com/l/_9QzQkBQTShTn


C. 

D. None of these

Answer: C

Watch Video Solution

1

x loge x

21. If f(x)  then f'(x) equals

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

= |loge|x||,

1

|x|

1

x

−
1

x

https://dl.doubtnut.com/l/_9QzQkBQTShTn
https://dl.doubtnut.com/l/_7CgtABqRoVeh


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  then �nd 

A. 

B. 

C. 1

D. None of these

f(x) = cos x cos 2x cos 4x cos 8x cos 16x f' ( )
π

4

√2

1

√2

https://dl.doubtnut.com/l/_tis6RPBLdr9i
https://dl.doubtnut.com/l/_d7IeixsIffL4


Answer: A

Watch Video Solution

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

25. If y = |cos x| + |sin x|,then  is

A. 

 at x
dy

dx

2π

3

(√3 + 1)
1

2

https://dl.doubtnut.com/l/_d7IeixsIffL4
https://dl.doubtnut.com/l/_rKMB8RtF0KBj
https://dl.doubtnut.com/l/_rjTRfjGRigZg


B. 

C. 

D. None of these

Answer: C

Watch Video Solution

2(√3 − 1)

(√3 − 1)
1

2

26. If  then  is

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

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/_rjTRfjGRigZg
https://dl.doubtnut.com/l/_1kdck3WTqBMV
https://dl.doubtnut.com/l/_BNlxsNIYHOh3


Exercise For Session 3

27. If  at x = 1 is

A. 1

B. -1

C. -2

D. 2

Answer: D

Watch Video Solution

f' (x) = √2x2 − 1 and y = f(x2), then
dy

dx

1. If log  then show that 

Watch Video Solution

(x2 + y2) = 2tan− 1 ( ),
y

x
=

dy

dx

x + y

x − y

https://dl.doubtnut.com/l/_BNlxsNIYHOh3
https://dl.doubtnut.com/l/_vZ52RaqTlIvm


2. If  , 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 = x sin(a + y),   =
dy

dx

sin2 (a + y)

sina

4. If  and  , then prove that 

Watch Video Solution

x2 + y2 = t −
1

t
x4 + y4 = t2 +

1

t2

=
dy

dx

1

x3y

5. If  , then  is

A. 

B. 

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

dx

y

x

−
y

x

https://dl.doubtnut.com/l/_lJaJjtReFmoS
https://dl.doubtnut.com/l/_6OaTB40Ou0W1
https://dl.doubtnut.com/l/_8Snqo19aee2O
https://dl.doubtnut.com/l/_TVgtOHi7Z7qC


C. 

D. 

Answer: B

Watch Video Solution

−
x

y

x

y

6. If  then  is

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

ax2 + 2hxy + by2 = 0
dy

dx

y

x

x

y

−
x

x

https://dl.doubtnut.com/l/_TVgtOHi7Z7qC
https://dl.doubtnut.com/l/_Opnwcoja7bVq


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

B. -1

C. 2

D. 0

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

https://dl.doubtnut.com/l/_uDvaboHoldkQ
https://dl.doubtnut.com/l/_Up0W4ZMA4XaJ


Exercise For Session 3:

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

1. If x√1 + y + y√1 + x = 0,  prove that = − .
dy

dx

1

(x + 1)
2

https://dl.doubtnut.com/l/_Up0W4ZMA4XaJ
https://dl.doubtnut.com/l/_zCiTnNREGePF
https://dl.doubtnut.com/l/_Zsk4IFfHKPly


Exercise For Session 4

Watch Video Solution

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

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/_Zsk4IFfHKPly
https://dl.doubtnut.com/l/_cVitgEafPmcV
https://dl.doubtnut.com/l/_g5h099Zdm5n1


Answer: C

Watch Video Solution

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

https://dl.doubtnut.com/l/_g5h099Zdm5n1
https://dl.doubtnut.com/l/_4lfySTajSAlw


4. If  then  is

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

y = cot − 1(cot x),
dy

dx

1, x ∈ R

1, x ∈ R − {nπ}

{(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. Draw the graph of  and hence draw the graph of 

.

y =
1 − x2

1 + x2

y = cos − 1.
1 − x2

1 + x2

https://dl.doubtnut.com/l/_yX3aKLmdyXYX
https://dl.doubtnut.com/l/_zSmcgZVLl4QU
https://dl.doubtnut.com/l/_CxhwtWrSN0Bf


Watch Video Solution

7. Draw the graph of 

Watch Video Solution

y = tan− 1( )
2x

1 − x2

8. Draw the graph of .

Watch Video Solution

y = tan− 1( )
3x − x3

1 − 3x2

9. De�ine  in terms of  x and also draw its

graph.

Watch Video Solution

y = sin− 1(3x − 4x3) sin− 1

10. De�ine  in terms of  x and also draw its

graph.

y = sin− 1(3x − 4x3) sin− 1

https://dl.doubtnut.com/l/_CxhwtWrSN0Bf
https://dl.doubtnut.com/l/_ekCE2duyKJXW
https://dl.doubtnut.com/l/_1Hm50yWcFxrC
https://dl.doubtnut.com/l/_DGQOfKVPloHp
https://dl.doubtnut.com/l/_PvlrXHOrbINC


Exercise For Session 5

Watch Video Solution

1. If 

Watch Video Solution

x = 2 cos θ − cos 2θandy = 2 sin θ − sin 2θP r o v et h a t

= tan( ).
dy

dx

3θ
2

2. If  and , then move that .

Watch Video Solution

x = ecos 2t y = esin 2t = −
dy

dx

y logx

x logy

3. If 

Watch Video Solution

x = cos t  and y = sin t, prove : = at t =
dy

dx

1

√3

2π

3

https://dl.doubtnut.com/l/_PvlrXHOrbINC
https://dl.doubtnut.com/l/_uG3RzkGMBrYB
https://dl.doubtnut.com/l/_xPtmXG9r4v88
https://dl.doubtnut.com/l/_YeYDXMbTMDPA


4. 

Watch Video Solution

x = t + , y = t −
1

t

1

t

5. If  and y= . Prove that

dy/dx=-1

Watch Video Solution

x = sin− 1( )
2t

1 + t2
tan− 1( ), t > 1

2t

1 − t2

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 = 3att = 0,
dy

dt

att = 0.
dx

dt

https://dl.doubtnut.com/l/_lJkrzq0Y2nkT
https://dl.doubtnut.com/l/_Rk3WhbUjfjvl
https://dl.doubtnut.com/l/_kA1bmNfR9e8t
https://dl.doubtnut.com/l/_m7OCGa5VcRMP


Exercise For Session 6

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

Watch Video Solution

xx

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. xx2

https://dl.doubtnut.com/l/_lVNpIuzMUWGi
https://dl.doubtnut.com/l/_oCUbBOw3vPdf
https://dl.doubtnut.com/l/_gs4dxsAmFVM9
https://dl.doubtnut.com/l/_I7zTX76tuMqa


Watch Video Solution

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

Watch Video Solution

xx
√x

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

https://dl.doubtnut.com/l/_I7zTX76tuMqa
https://dl.doubtnut.com/l/_zcoYYU0CY68u
https://dl.doubtnut.com/l/_0q0gQcDDHmxp
https://dl.doubtnut.com/l/_AHnPMzgxkXEv


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

Watch Video Solution

xcos − 1x

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

https://dl.doubtnut.com/l/_kiyZYlqvxKNS
https://dl.doubtnut.com/l/_9ta3snzSUO4i
https://dl.doubtnut.com/l/_HMGQfjfpSKhk
https://dl.doubtnut.com/l/_nUbo5sMdnkPv


12. 

Watch Video Solution

If xy = ex−y,  prove that = .
dy

dx

logx

(1 + logx)
2

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

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

= ( )
dy

dx

sin2(a + y)

sina

https://dl.doubtnut.com/l/_nUbo5sMdnkPv
https://dl.doubtnut.com/l/_uOKb0yMH6yNQ
https://dl.doubtnut.com/l/_WDVrfoDeJdza
https://dl.doubtnut.com/l/_QJ4PVlcDMLuf
https://dl.doubtnut.com/l/_zwkPclahPOSe


Exercise For Session 7

16. If  prove that 

Watch Video Solution

y = √cos x + √cos x + √cos x + ... → ∞,

=
dy

dx

sinx

1 − 2y

17. If ,then �nd  at 

Watch Video Solution

y = (tanx)
( tan x ) ( tan x ) ... . ∞ dy

dx
x =

π

4

18. If  , prove that 

Watch Video Solution

y = ex
ex

+ xee
x

+ ex
xe

= ex
e
x

. xex{ + ex. logx} + xee
x

. ee
x

{ + ex
.

logx} + ex
x
e

. xxe

. xedy

dx

ex

x

1

x

https://dl.doubtnut.com/l/_Wz54i70n4QXw
https://dl.doubtnut.com/l/_7CrcVNrFob7v
https://dl.doubtnut.com/l/_DK7IYF7Cela8


1. Di�erentiate  with respect to  , if 

Watch Video Solution

tan− 1( )
2x

1 − x2
sin− 1( )

2x

1 + x2

x ∈ ( − 1,  1)

2. Find the derivative of 

Watch Video Solution

tan− 1  w.r.t. sin− 1 , |x| < 1.
2x

1 − x2

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

https://dl.doubtnut.com/l/_uJfuvAxpNbWZ
https://dl.doubtnut.com/l/_W2Iw651Vjxof
https://dl.doubtnut.com/l/_QIvqNVrgnGV6
https://dl.doubtnut.com/l/_IOQP2O7dibMv


5. Di�erentiate  with respect to  , if 

 .

Watch Video Solution

sin− 1(2ax√1 − a2x2) √1 − a2x2

− < ax <
1

√2

1

√2

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.

https://dl.doubtnut.com/l/_bHGrdRWmlQSN
https://dl.doubtnut.com/l/_Zx0QnoKO0qT7
https://dl.doubtnut.com/l/_06xLb8I8HSU9
https://dl.doubtnut.com/l/_RCLSJBk2Vwzw
https://dl.doubtnut.com/l/_nfalICn5kaXj


Exercise For Session 8

9. Di�erentiate , if 

Watch Video Solution

sin− 1(4x√1 − 4x2)w. r. t. √1 − 4x2

x ∈ ( − , )
1

2√2

1

2√2

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

https://dl.doubtnut.com/l/_nfalICn5kaXj
https://dl.doubtnut.com/l/_zANhYiRj4GSc
https://dl.doubtnut.com/l/_NH9WdXAwzVsK


1.  , prove that  .

Watch Video Solution

y = xx =  ( )
2

− = 0
d2y

dx
2

1

y

dy

dx

y

x

2. If  then prove that 

.

Watch Video Solution

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

x2 + x + y = 0
d2y

dx2

dy

dx

3. If  , then show that 

Watch Video Solution

y = x log { ]
x

(a + bx)
x3 = (x − y)

2

.
d2y

dx
2

dy

dx

4. If  , prove that:  .

Watch Video Solution

y = log{x + √x2 + a2} (x2 + a2) + x = 0
d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_aEIhTDSxqmEF
https://dl.doubtnut.com/l/_BdlWxtnM6D2s
https://dl.doubtnut.com/l/_XAdHgdILRn3h
https://dl.doubtnut.com/l/_BLRACuSw8ls3
https://dl.doubtnut.com/l/_zVK7zcIgVBPI


5.  then prove that 

Watch Video Solution

y = [log(x + √x2 + 1)]
2

(x2 + 1)y2 + xy1 = 2

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

Watch Video Solution

x = at2,   y = 2 at =
d2y

dx2
−

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

dx
2

8. If  show that 

Watch Video Solution

x = tan( logy) ,
1

a
(1 − x2) + (2x − a) = 0

d2 y

dx
2

dy

dx

https://dl.doubtnut.com/l/_zVK7zcIgVBPI
https://dl.doubtnut.com/l/_wE1zsPLiPp7t
https://dl.doubtnut.com/l/_XTMVb2GKikNQ
https://dl.doubtnut.com/l/_ESBl6OjqkBxM


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

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

https://dl.doubtnut.com/l/_s6Ttxq6weOXn
https://dl.doubtnut.com/l/_WHtbM4nlYN8J
https://dl.doubtnut.com/l/_p2PKWt3X7qaG
https://dl.doubtnut.com/l/_gvM5e2bZGGC0


Exercise For Session 9

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

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).

W t h Vid S l ti

Δ

∣
∣
∣
∣
∣

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

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

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

∣
∣ 
∣ 
∣
∣

Δ(x)

https://dl.doubtnut.com/l/_gvM5e2bZGGC0
https://dl.doubtnut.com/l/_szw01Ra9mf33
https://dl.doubtnut.com/l/_68VpQfCU1rd6
https://dl.doubtnut.com/l/_o1CPtmjXiFZY


Exercise For Session 10

Watch Video Solution

2. If  are di�erentiable functions of  and 

 prove that 

Watch Video Solution

f, g, and h x

d(x) =

∣
∣ 
∣ 
∣
∣

f g h

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

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

∣
∣ 
∣ 
∣
∣

d ′ (x) =

∣
∣ 
∣ 
∣
∣

f g h

f' g' h'

(x3f' ' )' (x3g' ' )' (x3h' ' )'

∣
∣ 
∣ 
∣
∣

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

https://dl.doubtnut.com/l/_o1CPtmjXiFZY
https://dl.doubtnut.com/l/_XggK1nRzIJmG
https://dl.doubtnut.com/l/_qUC5ZuQTB35e


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

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

di�erentiable for all real  Then  equals.  (b) 

  (d) none of these

Watch Video Solution

g(x) f(x),

x. gf ( x ) −
fx

(f ′ (x))3

f ′ (x)fx − (f ′ (x))
3

f ′ (x)

f ′ (x)fx − (f ′ (x))
2

(f ′ (x))
2

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

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

none of these

A. 

g(x) f(x)

x = c g ′ (f(x)) f ′ (c)
1

f ′ (c)
f(c)

f' (c)

https://dl.doubtnut.com/l/_ICVF69Bd6hlC
https://dl.doubtnut.com/l/_YwD6qQ8hZWoA
https://dl.doubtnut.com/l/_AuhEw4kiU7tY


B. 

C. 

D. None of these

Answer: B

Watch Video Solution

1

f' (c)

f(c)

4. If f(x)=x + tan x and f si the inverse of g, then g'(x) equals

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

1

[g(x) − x]2

1

2 − [g(x) − x]2

1

2 + [g(x) − x]
2

https://dl.doubtnut.com/l/_AuhEw4kiU7tY
https://dl.doubtnut.com/l/_gPwUZtBgBxUV



