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BOOKS - ARIHANT MATHS

DIFFERENTIATION

1. Differentiate the following functions w.r.t x using first principle.

f(z) = tanz

° Watch Video Solution

2. Differentiate the following functions w.r.t x using first principle.

2

e

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_pXXlAQEidP5G
https://dl.doubtnut.com/l/_yreHwZRF8cbu

3. Differentiate the following functions w.r.t x using first principle.

\/sinx

° Watch Video Solution

d
4.If y = sinx + €*, Then find _y
dx

o Watch Video Solution

dy

50fy =2 +sin tz + log, , then find I

° Watch Video Solution

d
6.1fy = log,,  + log, « + log;, 10, then find d—y
T

o Watch Video Solution



https://dl.doubtnut.com/l/_yreHwZRF8cbu
https://dl.doubtnut.com/l/_5X0U6BBun16k
https://dl.doubtnut.com/l/_ZmZd6LrSuFIg
https://dl.doubtnut.com/l/_UHTDYszUMU4w
https://dl.doubtnut.com/l/_iYSqgOwGsnli
https://dl.doubtnut.com/l/_th7tTbXHj0IT

1/9 sinx dy
7.fy==z / + log, = + . + 2%, then find T

o Watch Video Solution

2gec ! x, then find _y

Afy =
8.Ify=m I

° Watch Video Solution

d
9.1f y = log, > + 3sin~ 'z + kz?, then find %

° Watch Video Solution

. dy
10.1f y = e” sinx, then find —
dx

o Watch Video Solution

d
N.Ify = e®tanz + z. log, x, then find d_y
x



https://dl.doubtnut.com/l/_th7tTbXHj0IT
https://dl.doubtnut.com/l/_pRydm2FbzY8U
https://dl.doubtnut.com/l/_3GSg1Gmn4TzS
https://dl.doubtnut.com/l/_RyWYlMacnQVs
https://dl.doubtnut.com/l/_VkpfF6ddJHcJ

| o Watch Video Solution

12.  Let f.g and h be differentiable function. If
f(0) =1,9(0) = 2,h(0) =3 and the derivatives of their pair wise
products at x = 0 are (fg)'(0) =6, (gh)’(0) =4 and (hf)'(0) =5

(f9h)'(©)
2

then the value of

° Watch Video Solution

Bfy = (14 2)(1+2%) (L+2') (1+2%), then find L ata = 0.

° Watch Video Solution

d
, then find it}

14.If y =
Y ¢ +1 dzx

° Watch Video Solution



https://dl.doubtnut.com/l/_VkpfF6ddJHcJ
https://dl.doubtnut.com/l/_CyChwwY3qt5N
https://dl.doubtnut.com/l/_Y3QLT4ESCTvr
https://dl.doubtnut.com/l/_viil4EhCy3It

. rsinz dy
15.if y = ———, then find —
og, x

° Watch Video Solution

3a’x — 23 dy
16. |fy = m then ﬁnd %

° Watch Video Solution

z _ d
ﬂ then find _y

17. If — )
y " + cot x dzx

° Watch Video Solution

log, z : dy
+ e”sinz + log; x then find e
x

18.Ify =

o Watch Video Solution

4 2 d
19.1fy = Lx—i_lthen—y =axr +b,findaandb
24+ z+1 dz


https://dl.doubtnut.com/l/_Wwyr0SAF2skA
https://dl.doubtnut.com/l/_2qgpELBAXfKQ
https://dl.doubtnut.com/l/_4NKk9JJUNAtZ
https://dl.doubtnut.com/l/_77P8Kzp45x8J
https://dl.doubtnut.com/l/_BGJdGnpnMOQJ

° Watch Video Solution

20. Let y = = a + +/b, then value of

T
4

secm—l—tanx—llf dy
tanz —secz + 1 \dz e

a + bis equal to

o Watch Video Solution

-1, _ -1 d
21y = 2L T2 T gy (—yD 0(b)1(c) 2/ (d) —1
tan "z +cot "z dz r=—1

° Watch Video Solution

) d
22.1fy = (') then find 22
dzx

° Watch Video Solution

d
23.y = log, <1:a,n_1 Vv1+ xz) then % is
| o WMl L\ C Al iklmn



https://dl.doubtnut.com/l/_BGJdGnpnMOQJ
https://dl.doubtnut.com/l/_O7mLcx5GaAH1
https://dl.doubtnut.com/l/_MCz0Ukx1i0bS
https://dl.doubtnut.com/l/_sEOm6Ko6wLc0
https://dl.doubtnut.com/l/_69VcIIGfZNX5
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d
24.Find d_y ,when y = € cos(bz + ¢)
T

° Watch Video Solution

2
25. Differentiate the following w. r. t. x. (i)\/log{sin(% — l)} (i)

1 x4+ Va2 — a?
Oe
& r — Va2 —a?

° Watch Video Solution

d
26.If y = x cosy + ycos x, then find d_y
x

o Watch Video Solution

d
27.Ify\/1—:c2—|—ac\/1—y2 = 1,thend—y =
x

o Watch Video Solution



https://dl.doubtnut.com/l/_69VcIIGfZNX5
https://dl.doubtnut.com/l/_5bZxyFRjBm4i
https://dl.doubtnut.com/l/_UqYxau3zWc4x
https://dl.doubtnut.com/l/_H32yy2THYSTi
https://dl.doubtnut.com/l/_rxqygKq7CV4m

B F B 1oy —d(e ) prove

dy  z%y/1— b
% N y2,/1 — b

that

° Watch Video Solution

d
29. Lety = \/x + \/m 4+ v/ + ...00, then % is equal to

° Watch Video Solution

d
30.1fy — sec_l(\/l n xz),when —1<a <1, then find d—y
I

° Watch Video Solution

3.y = tan !

o Watch Video Solution



https://dl.doubtnut.com/l/_rxqygKq7CV4m
https://dl.doubtnut.com/l/_jrEHQFWrVBVE
https://dl.doubtnut.com/l/_0tKMQc6UM09r
https://dl.doubtnut.com/l/_pZXNItDiOy5u
https://dl.doubtnut.com/l/_qGpThV3xnHyf

1 —cosz
32. Prove that tan ~* — | = i, T <.
1+ cosz 2

° Watch Video Solution

d
, then find _y
d

XL

33.Ify=ta,n1< .

m_l)

° Watch Video Solution

34. Differentiate the following functions with respect to =z

tan a+x (i) tan! acosx — bsinz
1—ax bcosx + asinz

° Watch Video Solution

d
then find _y
d

35.if y = sin ! (
x

5z + 12v/1 — 22 )
13

° Watch Video Solution



https://dl.doubtnut.com/l/_RhM6Vbl0L3Tq
https://dl.doubtnut.com/l/_3W81rdyFTHlY
https://dl.doubtnut.com/l/_1K3zo74N3WHx
https://dl.doubtnut.com/l/_qIS5Z7gGTWTL
https://dl.doubtnut.com/l/_3RpHxnsfN4rp

o dy 4, Ja—<
36.Find — for y = tan
dx a+zx

,—a<x<a

° Watch Video Solution

37. Sketch the graph for y = sin ™ '(sinz).

° Watch Video Solution

38. Sketch the graph for y = cos ~*(cos z).

° Watch Video Solution

39. Sketch the graphs for y = sin(sin ™" )

° Watch Video Solution

40. Sketch the graphs for y = cos(cos ' z)



https://dl.doubtnut.com/l/_3RpHxnsfN4rp
https://dl.doubtnut.com/l/_d8syv3BAGh2R
https://dl.doubtnut.com/l/_blb7cl4uVWRt
https://dl.doubtnut.com/l/_HudhOSqgpj65
https://dl.doubtnut.com/l/_Mec5mteCexJb

| ° Watch Video Solution

41. Sketch the graphs for y = tan(tan™ ' z)

° Watch Video Solution

42.Draw the graph of y = cosec(cosec_lx) or y= sec(sec_1 x)

° Watch Video Solution

43. Sketch the graphs for y = sec(sec” ' z)

° Watch Video Solution

d
44. Sketch the graphs for y = cot(cot ' z) and hence find d—y
T

o Watch Video Solution



https://dl.doubtnut.com/l/_Mec5mteCexJb
https://dl.doubtnut.com/l/_8PWfQ96LEGAi
https://dl.doubtnut.com/l/_xHKIAEjNrTXO
https://dl.doubtnut.com/l/_CKeIFJOVuras
https://dl.doubtnut.com/l/_3n8FJ46hIiVU
https://dl.doubtnut.com/l/_bTH6AR5S83yQ

d
45.0fz =e ',y = tan~!(2t + 1), then % =

° Watch Video Solution

d
46. Find d—y if x =a(f—sinh) and y = a(l — cos )
T

° Watch Video Solution

d
47.Find =2 = — = \Jam 'y =

dzx

o Watch Video Solution

1 dy
48.If ¢z = a(cost + Elogta,nzt) and y = asint then find Tr att = %

° Watch Video Solution

. dy
49.If y = 2%, then find —=
dx


https://dl.doubtnut.com/l/_bTH6AR5S83yQ
https://dl.doubtnut.com/l/_mufwmZvFAFBA
https://dl.doubtnut.com/l/_MYv69eYKEX63
https://dl.doubtnut.com/l/_oOldXsUHIWoV
https://dl.doubtnut.com/l/_3CmAw90k07kl

° Watch Video Solution

d
50.2% - 4° = 1.Find -2
dx

o Watch Video Solution

dy
-1 4 cot
51.1f (tan™ ' z)” 4+ y*'® = 1, then find T

° Watch Video Solution

T n(101—n f(101)
52.If f(a:) = gl (3’} — TL) (101 ) then find m

o Watch Video Solution

d
53. If y:\/logx+\/log:c—|—,/logw+...oo, then d—yis
x

o Watch Video Solution



https://dl.doubtnut.com/l/_3CmAw90k07kl
https://dl.doubtnut.com/l/_zknxspZh01fi
https://dl.doubtnut.com/l/_nNtHbHQiXAkA
https://dl.doubtnut.com/l/_lv8FoVzAw9Q3
https://dl.doubtnut.com/l/_zTR3hTZbyF4n

2
54, Differentiate sin ! ( )
1+ z2

° Watch Video Solution

T

1 _ 22
55. Differentiate tan (_:1:) w.rt. cos 1 (Zx\/ 1-— :c2)

° Watch Video Solution

56. Find the derivative of

1 1
secl(—) w.r.t. \/1—w2 at T =5

2¢2 — 1

° Watch Video Solution

57. If y= f(x?’),z = g(a:5),f'(:1:) = tanz, and g'(z) = secz, then

find the value of

L (dy/d2)

z—0 X

| o Wik L\ dan C Al iklmn



https://dl.doubtnut.com/l/_wMJcdtYN42Wz
https://dl.doubtnut.com/l/_IpiHAP9mqg44
https://dl.doubtnut.com/l/_oUxYdrOiMBUb
https://dl.doubtnut.com/l/_jpGC6y1ERpsb
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58. Find the derivative of f(tan x) wr.t. g (sec x) at ¢ = %, where f'(1)=2

and g’ (v2) = 4.

o Watch Video Solution

’

59.Ify = :v3loge x, thenfindy’’ and y'"’.

o Watch Video Solution

) .
d
60. If y = sin(sinz) , prove that it + tanz 2 +ycos’z = 0.
da’;z dx

o Watch Video Solution

d2
61.1f £ = a(t — sint) and y = (1 — cost), then find d—Z
x

° Watch Video Solution



https://dl.doubtnut.com/l/_jpGC6y1ERpsb
https://dl.doubtnut.com/l/_arprX5D9LhCo
https://dl.doubtnut.com/l/_WxLRA7JC48iN
https://dl.doubtnut.com/l/_tyNhGVdfUmEG
https://dl.doubtnut.com/l/_hKl295YiiUKf

2 3

r X T
62.Iff(x)=| 1 2z 322 | findf'(z)
0 2 6z

° Watch Video Solution

z2 + a2 ab ac
63. ab z2 + b2 be =
ac be z? + 2

° Watch Video Solution

x> sinz cosx 3

d
64.letf(x)=(|6 —1 O where p is a constant. Then —{f(z)} at
d

XL
p p P

x=0 is

° Watch Video Solution



https://dl.doubtnut.com/l/_hKl295YiiUKf
https://dl.doubtnut.com/l/_ft78HPBkoP7k
https://dl.doubtnut.com/l/_dOxoZG2xF4j4
https://dl.doubtnut.com/l/_NA6pxBQHERe1

65. If y=sin mx the value of the determinant

d™y

dz" IS

Yn =

Yy
Ys
Ye

Y
Y4
Y7

Y2
Ys
Yos

where

° Watch Video Solution

(1+z)" (1+2z)°
66. If f(z) = 1
(1+ 2z)° 1

term and coefficient of x

1

(1+2)°

(1+2)* (1+2z)’| then find constant

° Watch Video Solution

67. Find the solution of differential Equation

d
2my% = 2% + 3°

o Watch Video Solution



https://dl.doubtnut.com/l/_Y5cjxNYS7RD4
https://dl.doubtnut.com/l/_5twK0p1DApFT
https://dl.doubtnut.com/l/_XNiHZL0IDGVq

68.Ify = f(z) = z® + z° and gis the inverse of f find g (2)

° Watch Video Solution

69. Let f(z) = exp(z® + 2* + z) for any real number and let g(z) be

the inverse function of f(x) then g’ (63)

Answer:

o Watch Video Solution

70. Let f be twice differentiable function, such that

f'(z) = — f(=) and f'(2) = g(z), h(z) = [f(z)]* + [g(2)]". ~ Find


https://dl.doubtnut.com/l/_mAiiHRqFTrtm
https://dl.doubtnut.com/l/_E5k8lxbFBqxh
https://dl.doubtnut.com/l/_0iAsYZFQxNnQ

h(10), if h(5) =1

A0

B.9

cn

D. None of these

Answer:

o Watch Video Solution

(a—z)y/Ja—z—(b—z)yz —b dy ,
7. if y= , then —— wherever it
Va—=z++x—b dz
is defined is
—(a—0
Wt (a—b)
V(a —z)(z —b)
2¢ + (a + b)

Y Ve oG b
. w<\/(a ~a)(a b))

D. None of these



https://dl.doubtnut.com/l/_0iAsYZFQxNnQ
https://dl.doubtnut.com/l/_ObppCGzq7NiQ

Answer:

° Watch Video Solution

IR

72. If 2° +3* = R*(whereR > 0)andk = y—3 then find &k in
(1+y?)

terms of R alone.

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_ObppCGzq7NiQ
https://dl.doubtnut.com/l/_JEpLPhO27HKB

73. Let f(x) = x + sinz . Suppose g denotes the inverse function of f.

s 1
The value of g’ (— + —) has the value equal to
4 V2

A (a)2 + /2
B. (b)y/2 — 2
C.(0)2 — /2

D. (d)2+/2

Answer:

o Watch Video Solution

74.1f /() = log 2 and g(x) is the inverse function of f(x), then g’ (z) is


https://dl.doubtnut.com/l/_SKjMZ4UH8B8H
https://dl.doubtnut.com/l/_TkqZNYN0TjGe

D. None of these

Answer:

° Watch Video Solution

75. Given: f(z) = 4z® — 6z cos 2a + 3z sin 2a sin 6a + \/ln(2a —a?)

then
A.af’(%) <0
B.af’(%) <0
C.af'(%) >0

D. None of these

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_TkqZNYN0TjGe
https://dl.doubtnut.com/l/_yc9BstewJWoP

76. Suppose f(z) = e + e, where a #b, 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

Answer:

° Watch Video Solution

77. Which of the following is not true log(1 + z) < x forz > 0

AeY=zxy +1



https://dl.doubtnut.com/l/_vXJ78zigUR4p
https://dl.doubtnut.com/l/_NxuUtzHRb5MC

Answer:

° Watch Video Solution

d
78.1f Py? = (z + y)(p+q) then d—y = 7?
x

A.independent of p
B. independent of q

C. dependent both p and q

Y
x

Answer:

o Watch Video Solution

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

relations,


https://dl.doubtnut.com/l/_NxuUtzHRb5MC
https://dl.doubtnut.com/l/_lzOq6asxKebn
https://dl.doubtnut.com/l/_5sz1cgmcQARr

A lfh(z) = M, then ' (0) =15
g(z)
B.If k(z) = f(x). g(x). sinz then k' (0)d = 2
. ogl(x) 1
o @ 2

D. None of above

Answer:

o Watch Video Solution

80. f(z) = ‘xQ - 3w'm| + 2|. Then which of the following is/are true ?

A f'(x) =2x —3forz € (0,1) U (2, 00)
B.f'(z) =2x +3forz € (— o0, —2)U(— 10)
C.fl(z) = —2x —3forz e (-2, —1)

D. None of the above

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_5sz1cgmcQARr
https://dl.doubtnut.com/l/_vw59yKKGJVga

81. Consider f(z) =

and g(z) = f'’(z) Statement | Graph of

z? —1
g(z) is cancave up for z > 1 Statement I
dr —1)"n! 1 1
nf(w)z( ) — + — mEN
da 2 (z —1)" (x+1)"

A. Both statement | and Statement Il are correct and Statement Il is

the correct explanation of Statement |

B. Both Statement | and Statement Il are correct but Statement Il is

not the correct explanation of Statement |

C. Statement | is correct but Statement Il is incorrect

D. Statement Il is correct but Statement | is correct.

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_vw59yKKGJVga
https://dl.doubtnut.com/l/_mwuhnqrHjmWN

82. Statement 1: If differentiable function f(z) satisfies the relation

f(z) + f(x —2) =0Vz € R, and if

(if(x)> = b, then(if(m)> = b. Statement 2: f(x) is
dx T=a d z =a+4000

Hi

a periodic function with period 4.

A.Both statement | and Statement Il are correct and Statement Il is
the correct explanation of Statement |

B. Both Statement | and Statement Il are correct but Statement Il is
not the correct explanation of Statement |

C. Statement | is correct but Statement Il is incorrect

D. Statement Il is correct but Statement | is correct.

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_bnCNM5WTYfyU

8. Let f(x) = z[x], where [*] denotes the greatest integer function,

when x is not an integer then find the value of f'(z)

° Watch Video Solution

84.1(x) is a polynomial of degree

A.2

B.3

C.4

D.5

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_Cj6VhkTMJpqQ
https://dl.doubtnut.com/l/_OiwO9uS9HuLK

d
85. The moment when A is at (0, 0) and B is at (1, 2). The derivative d_y
x

of line AB is

w
g = g = o=

D. None of these

Answer:

° Watch Video Solution

86. The moment when A is at (1, 2) and Bisat(0, 0). The derivative To
A

is
A. 16

B.8

C.9


https://dl.doubtnut.com/l/_PXXrgS2ZpL7p
https://dl.doubtnut.com/l/_s5zv1ClROu6H

D.2

Answer:

° Watch Video Solution

87. In the given figure graph of

y = P(z) = az’® + bz* + cz® + dz® + ex + f,is given.

Y/

If P"(x) has real roots a, 3, v, then [a] + [8] + [7],is

D.O


https://dl.doubtnut.com/l/_s5zv1ClROu6H
https://dl.doubtnut.com/l/_mapqTRLnfN6X

Answer: -2

o Watch Video Solution

88. Match the Column | with Column Il and mark the correct option from

the given below.

T
o If . [(x)= \/gxz + 6and y= f(x°)then at p. -2
(l) x= L ——}—/ 1S
'}Hgﬂffﬂjfﬁ differentiable function such that q. 1
S =)+ f(»):x y€ER, then
f(@i,,[(l / e)is
7E_I?f is a twice differentiable function such I. 0

that £”(x) = — f(x)and f’(x) = g(x). If
hx)=[ f)F + [g(x)T and A(5) = 9, then

h(10) is

v - Ean'l(cot x)+ cot”!(tan x), S. 9

(i) g <x<Tm, thenﬂ is

dx

i il il iv

A.
s T s p
i 11 i1 iv
B.
p qr s
i 11 1l iv
C.
() apr r
1 11 11 iv
D.

s p a4 ¢


https://dl.doubtnut.com/l/_mapqTRLnfN6X
https://dl.doubtnut.com/l/_eRHZ2DY1XYgL

Answer:

o Watch Video Solution

89. Match the Column | with Column Il and mark the correct option from

the given below.

Column Coumnil

(i) lfy— cos~ (cos x) then Y atxi— 515 o p - -1
equal to

(i)  For the function g 0
. T X
x)=logytan | — + = | if
/()= log ( 4 2) i

E'Z =sec x + p, then pisequal to

dx B

o C (14x T 11
(111)  The derivative of tan 1(1 x}atx:—l

(iV) The derivative of i] 1 atx =—11is

A
P qTr s
i il il iv
B.
qpr s
i il il iv
C.
s T q p
1 i il iv
D.


https://dl.doubtnut.com/l/_eRHZ2DY1XYgL
https://dl.doubtnut.com/l/_bhbQmqXNfOft

Answer:

° Watch Video Solution

90. If y = \/(:c —sinz) + y/z —sinz + ..., then
dz |2
o — 2T =
dy ng

° Watch Video Solution

Z

9l Let f(z) = / e(1+)" gt and g9(z) = f(h(x)),where h(x) is defined
—2

forallz € R.If g'(2) = e* and h’(2) = 1 then absolute value of sum of

all possible values of h(2) is

° Watch Video Solution

92. If f(x) = cos{%[:c] — a:?’}, 1<z <2and [z] = the greatest

integer < z,then find f’ (13/ %)

| 1



https://dl.doubtnut.com/l/_bhbQmqXNfOft
https://dl.doubtnut.com/l/_OZHicjAy0gSW
https://dl.doubtnut.com/l/_DfjwFc92R7Gh
https://dl.doubtnut.com/l/_THAfwMck0gaY

l ) Watch Video Solution J

93.1f u = f(z*),v = g(2?), f'(z) = cosz, andg'(z) = sinz, thenz—u
v

3 3

is (a) Excos z3 cos ecz? (b) §sina} sec x> (c) tanz (d) none of these

o Watch Video Solution

94.
f:R— R, f(z) =2+ 2*f (1) +xf ' (2) +f ' (3) forall z € R.

The value of f(1) is

o Watch Video Solution

95. Let
f(@) = & + 29’ (1) + 9""(2) and g(z) = 2* + 2f'(2) + £ (3).
Then

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

b.g'(2) = 8+ g'(1)


https://dl.doubtnut.com/l/_THAfwMck0gaY
https://dl.doubtnut.com/l/_QfibYMSynSMF
https://dl.doubtnut.com/l/_B3rkD9MvXDBv
https://dl.doubtnut.com/l/_lFhyt84f5vJ2

cg’’(2)+77(3) =4

d. all of these

° Watch Video Solution

si d 1+ y)cosx + ysinzx
96.If y = e , prove that Y ( v) Y -
14— dr 1+ 2y+ cosz —sinzx
1+W
1+ — oo
° Watch Video Solution
97.1f ¢ 3| v/ — ! =2then y/z — !
N3 N3
° Watch Video Solution
98. If
—1 1 -1 1 -1 1
y = tan — | +tan —————— | +tan —r
2+z+1 z2 + 3z + 3 z2 + 5z + '
dy 1 1

+..... to nterms, show that — = 5 - =
dr (z+4+n)?+1 2*+1



https://dl.doubtnut.com/l/_lFhyt84f5vJ2
https://dl.doubtnut.com/l/_R94y7kjLz0Ql
https://dl.doubtnut.com/l/_aWCP3Iq3kxsb
https://dl.doubtnut.com/l/_PE7yLRKLMA19

L T vvaldn video o501ution )|

99. if f(6) = cos 6. cos 6. cosOs. . ... cos b, show that

(6
{tanf; + tanfy + tanfz + ..... + tanf,} = — {f—()},
£(0)
° Watch Video Solution
100. Find the sum of
sinz + 3sin3z + 5sinbx + .......... . + (2k — 1)sin(2k — 1)z.

° Watch Video Solution

rz" ! using calculus .
1

101. Find the sum of the series

n
r—=

° Watch Video Solution



https://dl.doubtnut.com/l/_PE7yLRKLMA19
https://dl.doubtnut.com/l/_2zz8fzX7dxCy
https://dl.doubtnut.com/l/_jvnBirqFyyHM
https://dl.doubtnut.com/l/_WNhvdSNu48vT

102. Show that

1 N 2 N 4 N N on 1 ontl
z+1 241 i1 7T g+l oz 1 g2t g

° Watch Video Solution

103.

fo(z) = e 1(®) forall ne N and fy(z) =z, then di{fn(x)} is
T

° Watch Video Solution

d? 24
104.1f y*> — y = 2z , prove that —32! = — —y3 .
dz (3y* —1)
o Watch Video Solution
105.1F 22 = £y Ethen (@ - )Y 4 2% _ by then find th
. = 5 5 — _— _— =
rT=ys +y en(m )dm2+mdw Yy , then fin e

value of k.

| o Watch Video Solution


https://dl.doubtnut.com/l/_PwKVWRxaTjtY
https://dl.doubtnut.com/l/_Qj3aBw479neH
https://dl.doubtnut.com/l/_6i917RShUQmc
https://dl.doubtnut.com/l/_xx5gBSbnjb8Z

106. Let

a; Qa9 (1,31132

y=1+ + T
T — ap (z —a1)(z —as) (z—a1)(z—as)(z — a3) (a
., dy
Find —
T
° Watch Video Solution

2z — 1

dy
107.1f y =
Yy f(m2+1

)andf’(m) = sinz?, then find —
dx

° Watch Video Solution

108. let f(z) be a polynomial function of second degree. If

f(1) = f(—1) and ay,as,a3 are in AP, then show that

f'(a1), f'(az2), f'(a3) are in AP.

° Watch Video Solution



https://dl.doubtnut.com/l/_xx5gBSbnjb8Z
https://dl.doubtnut.com/l/_tDXmBM182SoJ
https://dl.doubtnut.com/l/_c9XddxKjnK8w
https://dl.doubtnut.com/l/_jclYXmrckaQh

1 d
109.1f 5f(z) + 3f(;) =2z +2andy = zf(z), then find d—y atz =1
x

° Watch Video Solution

1. Differentiate the following functions w.r.t x using first principle.

f(z) = e*

° Watch Video Solution

v d*y dy 2
2.1f (a + bz)e* = x, Prove that a:3—2 = (m— - >
dr dz

° Watch Video Solution



https://dl.doubtnut.com/l/_pmpsrdSEfB3y
https://dl.doubtnut.com/l/_NOaDIeIBbxHc
https://dl.doubtnut.com/l/_EHtQl2LG3eF3

3. Show that the function y = f(z) defined by the parametric equations
x = e'sin(t), y = €. cos(t), satisfies the relation

y'(z+y)° =2zy —y)

° Watch Video Solution

Solved Examples

1. Let f(x) be a real valued function not identically zero, which satisfied the
following conditions

2n+1 2n+1
L flz+y"") = f=) + (F(y) ,nm€ N,z,y are any real
numbers.
1. £7(0) >0

The value of f'(10), is

A 3,2
B.O,1

C.15


https://dl.doubtnut.com/l/_TrsmgjnkDgKf
https://dl.doubtnut.com/l/_ZEYyrM6KUHJd

D. 5,1

Answer:

° Watch Video Solution

2. Let f(wTer> = w and f(0) =b. Find f'’'(z) (wherey

is independent of x), when f(z) is differentiable.

A.O
B.1
C.a

D. None of these

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_ZEYyrM6KUHJd
https://dl.doubtnut.com/l/_nozfq35YgrHD

3.The functions u = e”. sinx and v = €”. cos z satisfy the equation

du dv

Aa)v— — u— = u® + v
a)vdm ud:v ut
du dv
B.b) v— — =2 2
)Uda:+udx u’ + v
du dv
Cc)— +—=2
)dac+da: v
du dv
D.d) — + — =2
)dx dx u
Answer:

° Watch Video Solution

4.The leading coefficient of f(z), is,

° Watch Video Solution

5. If f(x)= 18x+11 then find the value of f'’'(z), is

° Watch Video Solution



https://dl.doubtnut.com/l/_UxYNtJLNi6ju
https://dl.doubtnut.com/l/_vqa24QyyTgOI
https://dl.doubtnut.com/l/_lBCgo0RBmT0Y

6. The minimum number  of

(p""(2))" +p'(2).9"""(x) = 0

=

Y

A5

B.7

C.6

D.4

Answer:

real roots
0, 1)
72 /1 X
(1/2-1)
Yl

of

equation

° Watch Video Solution



https://dl.doubtnut.com/l/_lBCgo0RBmT0Y
https://dl.doubtnut.com/l/_NoFtL22R7shj

7. Find a, b, c, and d, where
f(z) = (axz + b)cosz + (cx + d)sinz and f'(x) = zcosz is identity

in x.

o Watch Video Solution

8.If for all z, y the function f is defined by f(z) + f(y) + f(z). f(y) =1

and f(z) > 0. Then show f'(z) =0

o Watch Video Solution

Exercise More Than One Correct Option Type Questions

secx — tanz dy
LIify = , then — equals.
secx + tanz dx

A.2secz(secr — tanx)

B. —2secz(secz — tanz)?


https://dl.doubtnut.com/l/_2TIV1wSYnCNu
https://dl.doubtnut.com/l/_RlVXXUkr55kJ
https://dl.doubtnut.com/l/_vS8keNykqdfh

C.2secz(secx — tanx)’

D. —2secz(secx + tanz)?

Answer: B

o Watch Video Solution

4 2 1 d
2. Ify = mthen—y =ar +b,findaandb
24+ z+1 dz
Aa=2b=1

Ca=2,b= —1
D.a= —2,b= —1
Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_vS8keNykqdfh
https://dl.doubtnut.com/l/_M0S7OugxevVX

d(z1lnzx)

3. Which of the following could be the sketch graph of y = 7
x

Y 4

0 — X
A.
Y 4
0
B.
Y
X
O/T/e
C.
Y[
O/e X
D.
Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_gxxJEPYMSjxT
https://dl.doubtnut.com/l/_Elh8oj4mI3IG

4.Let f(z) = z + 3In(x — 2)&g(x) = = + 5ln(xz — 1), then the set of

z satisfying the inequality f'(z) < g'(z) is

()

Answer: D

o Watch Video Solution

|8 8|«


https://dl.doubtnut.com/l/_Elh8oj4mI3IG
https://dl.doubtnut.com/l/_7PmOVLTJXCtJ

Answer: C

° Watch Video Solution

A (5) (et - 22
o (5) (Gt 22
(7)) (Yt - 22)
o.(5)" (Fst + 22)

Answer: A



https://dl.doubtnut.com/l/_7PmOVLTJXCtJ
https://dl.doubtnut.com/l/_ZoCvSVcPyGGm
https://dl.doubtnut.com/l/_z0d1XBr2oKVn

a
ab + 2ay
b
ab + 2ay
a
ab + 2by

_b
ab + 2ay

Answer: D

° Watch Video Solution

d
8.1fy = 2%, then d—y equals
x

A 2logz. z*
B.z(2logz + 1). %
C.(2logz + 1). #* + 1

D. 2% 1, (log(emz) )

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_z0d1XBr2oKVn
https://dl.doubtnut.com/l/_F7yw21iA2d9C

9.If z,/1+y+yy/1+x =0, provethat —

1
(1+)”
_ -1
(1+ =)
—1 n 1
(I+z)  (1+z)

A

B.

C.

D. None of these

Answer: B

o Watch Video Solution

2 dy
10.If z°€? + 2zye® 4+ 13 = 0 then T =

—2ze? ™" 4+ 2y(x — 1)

z(xey =% + 2)
2ceV " 4+ 2y(z — 1)

z(zey =2 + 2)

2ce? % + 2y(x — 1)

¢ z(zey == + 2)



https://dl.doubtnut.com/l/_F7yw21iA2d9C
https://dl.doubtnut.com/l/_CC5INqQnId4O
https://dl.doubtnut.com/l/_f6N0SIViJYDm

D. None of these

Answer: B

° Watch Video Solution

feyt 00

d
Mifz =¥ ,z > 0,then d_y is equal to
z

A.
1+x
1+zx
B.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_f6N0SIViJYDm
https://dl.doubtnut.com/l/_0b0sDf7GPNXA

10
. 1fg(2) =a

12. Let g be the inverse function of f and f'(z) = T a2
T

then g’ (2) is equal to
5)
A. F

1+ a?
T glo

alO

C.
1+ a?
1+ alf
D.

Answer: B

o Watch Video Solution

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

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


https://dl.doubtnut.com/l/_ky3sHgJUp4ZM
https://dl.doubtnut.com/l/_vy8R654cto33

Y‘r i i \ ; . .
AL L T S
AINLA—
3t N\ ! E : '| :
21 AN L6
/0N
X4 Jo 1 2 '3 '3 ll5 '.6 — X
Y Then the
valueof u’ (1) + w’(1) is
A 1
"9
B 3
T2
c 5
T4
D. does not exist
Answer: B
° Watch Video Solution
14. f'(z) =g(z) and g'(z) = — f(z) for all real x and

f(5) = 2 = ' (5)thenf?(10) + ¢*(10) is


https://dl.doubtnut.com/l/_vy8R654cto33
https://dl.doubtnut.com/l/_FQ8FwwfzZWyu

A2

B.4

C.8

D. None of these

Answer: C

o Watch Video Solution

15. if
22 3 n
fl@) =z + T+ e = — = + —thenf(0) + £7(0) + f77(0)
is equal to
n(n + 1)
A.T
(n* +1)
B. ——
2

2

c (10
2

o, n(n + 1)6(2n +1)



https://dl.doubtnut.com/l/_FQ8FwwfzZWyu
https://dl.doubtnut.com/l/_seOA6hhD8bBP

Answer: A

° Watch Video Solution

16.1f y = (fofof)(z) and f(0) =0, f'(0) = 2then y’(0) is equal to

A.6
B.7
C.8

D.9

Answer: C

° Watch Video Solution

2
17.1f y*> = P(z) is a polynomial of degree 3, then 2(%) (f%) i
x

equal to P* + P'(z) (b) pep’ P(:B)Pw (d) a constant


https://dl.doubtnut.com/l/_seOA6hhD8bBP
https://dl.doubtnut.com/l/_QGHo1huQAwuH
https://dl.doubtnut.com/l/_36RBlfER0kQK

Ap'''(z).p'(z)
B.p"'(z).p"" ()
C.p(z).p"" ()

D. None of these

Answer: C

o Watch Video Solution

18.1fy = f(x) and = = g(y) are inverse functions of each other, then

), B 1
Ag'(y) = )
5 ()
B. =
7 (f”((x)))?’
) f(a
C. S
7= ey

D. None of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_36RBlfER0kQK
https://dl.doubtnut.com/l/_0YKNxb1tzVEY

d? d
19. If y is a function of x then d—g + vy dz 0. If z is a function of y

then the equation becomes

d? dzx
A —xz— =20
dy dy
5 4% (d$)2—0
' dy Y dy
d? dz \°
C —y(—m) =0
dy dy
2 2
D. d 5 —x(d—m) =0
dy Y
Answer: C

° Watch Video Solution

20. Let g(x) = log f(x), where f(x) is a twice differentiable positive function

on (0, 00) such that f(x +1) =xf(x). Then, for

1 1
N=1213..... ,g"(N—FE)—g"(a)isequalto


https://dl.doubtnut.com/l/_0YKNxb1tzVEY
https://dl.doubtnut.com/l/_DhlPAPbwdJMi
https://dl.doubtnut.com/l/_ImOx00nhz0YO

11
B4l + — + — + oo b ———
{ 9 25 (2N — 1)
11
c.—4{1+ + et t
D414~ ¢ — 4.+
' 9 25 (2N + 1)

Answer: A

° Watch Video Solution

21.1If the functions f(z) = z° + €”/? and g(z) = f (), the value of

P=a () I p— )

° Watch Video Solution

22. Let f(#) = sin| tan"* sinf , Where — 2 <6 < Zthen the
v/ cos 20 4 4

value of ﬁf(@)is

Al


https://dl.doubtnut.com/l/_ImOx00nhz0YO
https://dl.doubtnut.com/l/_qq49q427yulf
https://dl.doubtnut.com/l/_OMcPshkBZEip

B.2

C.3

D.4

Answer: A

° Watch Video Solution

dy T .
23.If y = log, .(tanz), then Iz atr = 7 equal to

4
" log?2

B. —4log?2

—4
C.
log 2

D. None of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_OMcPshkBZEip
https://dl.doubtnut.com/l/_nWQmwpeSNPWC
https://dl.doubtnut.com/l/_0iNU9gj7zhcL

= _ 1 dy .
24.Ify = Z:lta,n ! (m),then T is equal to

A 1
"1+ g2
1

14 (1+x)°

B.

C.O

D. None of these

Answer: B

° Watch Video Solution

25.1f f(z) = cot ™ (%) then f'(1) equals

B.1
C.log, 2

D. —log, 2


https://dl.doubtnut.com/l/_0iNU9gj7zhcL
https://dl.doubtnut.com/l/_zwS1al1EWhAF

Answer: A

° Watch Video Solution

26.The function f(z) = €® + z, being differentiable and one-to-one, has

a differentiable inverse f ~1(z). The value of i(f_l) at the point

dzx
f(log2) is 1 (b) 1 (c) 1 (d) none of these
82 T2 P39y
1

A ——

1n2

1
B. —

3

1
C. —

4

D. None of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_zwS1al1EWhAF
https://dl.doubtnut.com/l/_8uzYsFjIkkrV

27. If f''(z) = — f(z) and g(z) = f'(z) and
F(z) = (f(%))2 + (g(%))z and given that F'(5) = 5, then F(10)
is (a)5 (b) 10 (c) 0 (d) 15

A5

B.10

C.o

D.15

Answer: A

o Watch Video Solution

28. Write the subsets of {1,2}.

o Watch Video Solution



https://dl.doubtnut.com/l/_8jMH3oY5RIyL
https://dl.doubtnut.com/l/_DdcnFNBe5Uod

29. If z = f(t)cost — f'(t)sint and y = f(t)sint + f'(t)cost, then
(%) (%) = 50 - 50 @ 170 - 08 © 150 + 50
(d) none of these

A f(t) = f (1)

B.[£(t) — " (1))

CLf() + £ @)

D. None of these

Answer: C

o Watch Video Solution

d3
30.1fy = at® + 2bt — cand t = az? + 2bz + ¢, thend—g?{ equals
x

A. 24a*(at + b)

B. 24a(ax + b)®


https://dl.doubtnut.com/l/_sIUJEwX75JXS
https://dl.doubtnut.com/l/_6pDNIZKIUS3M

C. 24a(at + b)*

D. 24a’(azx + b)

Answer: D

o Watch Video Solution

31. Differential

1+m\ 1/ (n=1) min\ 1/ (1=m)
() ()

Al

B.O

D xlmn

Answer: B

g

n+l
€Tl-m

coefficient

)1/(m—n)

wrt z is

of

o Watch Video Solution



https://dl.doubtnut.com/l/_6pDNIZKIUS3M
https://dl.doubtnut.com/l/_Oe1Y94aMzwo4
https://dl.doubtnut.com/l/_G10dQ2PRByHM

d? d
32.if y = (A + Bx)e™ + (m — 1) 'e® then Y oamY m2y is
dz? dz

equal to:

A e*

Answer: A

o Watch Video Solution

3

33.1f f(z) = — % + z’sina. sin2a — 5sin” ' (a® — 8a + 17) then

A. f(z) is not defined at z = sin 8
B. f'(sin8) > 0
C. f'(z) is not defined at = sin 8

D. f'(sin8), <0


https://dl.doubtnut.com/l/_G10dQ2PRByHM
https://dl.doubtnut.com/l/_nLsY3p50sl4t

Answer: D

° Watch Video Solution

34. Let f and g be differentiable functions satisfying g(a) = b, g'(a) = 2
and fog =l (identity function). then f' (b) is equal to

A2/3

B.1

C.0

D.1/2

Answer: D

° Watch Video Solution

cos 11

35. If flz) = (2cosz — 3sinz)
V13
in~1 . — df(z
+ sm_l . (2cos z + 3sinz)wity/1 + 2, then find /@) atx = —-

V13 dz 4


https://dl.doubtnut.com/l/_nLsY3p50sl4t
https://dl.doubtnut.com/l/_G9jIF4vnEWdJ
https://dl.doubtnut.com/l/_gsyghiKW3zlG

w'g | ot o w

Answer: C

o Watch Video Solution

36. If f(z) = \/m + 22z — 4+ \/az — 24/2z — 4 then the value of 10

fr(102%),is

B.O
C.1

D. does not exist

Answer: C



https://dl.doubtnut.com/l/_gsyghiKW3zlG
https://dl.doubtnut.com/l/_WH1x6iKpxIv9

| ° Watch Video Solution

d? 2
37. Let y = In(1 + cosz)” . Then the value of —32/ + —- equal (b)
dx ez
2 4 —4
(d) 5
1+ cosz 1+ cosw (1 + cosx)
A.O
2
"1+ cosz
4
" (14 cosz)
—4
D. —
(14 cosx)
Answer: A
° Watch Video Solution
I —)
38.1f f(x) = G Ve —T¥2 herea > 0 then f’(0) has the value
va:—z2+a—z

equal to

A a


https://dl.doubtnut.com/l/_WH1x6iKpxIv9
https://dl.doubtnut.com/l/_KtIaDr7rvZuF
https://dl.doubtnut.com/l/_N5jSJayGHdWF

N

o

@l'—‘g||,_\
S

Answer: D

o Watch Video Solution

u(z
39.Let u(z) and v(z) be differentiable functions such that ( ))
v(x
/ /
u'(2) = p and (ﬂ) = q, thenp+ q has the value

v(z) p—q
(@)1 (b)0O(c)7(d) —7

Al

B.O

C.7

Answer: A

=TIf


https://dl.doubtnut.com/l/_N5jSJayGHdWF
https://dl.doubtnut.com/l/_ZVQec26T864Q

° Watch Video Solution

40.If f(x) = |log,|z||, then f'(x) equals

1
A—,x#0
kd
1 1
B.—for|z| >1and — —for|z| <1
z x

1 1
C.——for|z| >1and — —for|z| <1
T T

1 1
D.—forz >0and — —forz <0
T T

Answer: B

o Watch Video Solution

41.If f(x) is given by

f(z)=

(cosz + isinz)(cos 3z + isin3z)......[cos(2n — 1)z + isin(2n — 1)z]
then f"(x) is equal to

a.n’f(zx)


https://dl.doubtnut.com/l/_ZVQec26T864Q
https://dl.doubtnut.com/l/_gUcaWANTnOhZ
https://dl.doubtnut.com/l/_0OeFV217Ar2g

b. —n* f(z)

c. —n?f(z)

d.n* f(z)
A.n3 f(x)
B. —n*f(x)
C. —n’f(x)

D.n* f(x)

Answer: B

° Watch Video Solution

42. Let f(z) = z" , n being a non-negative integer, The value of n for
which the equality f'(z + y) = f'(x) + f'(y) is valid for all z,y > 0,
is

A. 0,1

B.2


https://dl.doubtnut.com/l/_0OeFV217Ar2g
https://dl.doubtnut.com/l/_WQnieCC55y3M

C.24

D. None of these

Answer: B

° Watch Video Solution

43. If f(z) = sin{%[m] — mz} for 2 <2 <3 and [x] denotes the

greatest integer less than or equal to x, then f'(4/7/3) is equal to

A /m/3
o o7
C.—

D. None of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_WQnieCC55y3M
https://dl.doubtnut.com/l/_Jea0M24kA2ID
https://dl.doubtnut.com/l/_hoPsiqqwYU0g

44.The functions u = e”. sinz and v = €”. cos z satisfy the equation

du dv 9 9
Av— —u— =u" +v
dzx dx
2
B vd—u = 2v
dz?
d2
—Z = —2u
dx
D. All of these
Answer: D

° Watch Video Solution

45.1f f(x) = log,z(logz).then f'(x)at x= e is


https://dl.doubtnut.com/l/_hoPsiqqwYU0g
https://dl.doubtnut.com/l/_CrdaNshmTS0p

Answer: D

° Watch Video Solution

46. Let f be a differentiable function satisfying
[f(z)]" = f(nz) forall z € R.

Then, f'(x) f(nz)

a. f(z)

b.0

¢ f(z)f' (nx)

d. none of these

A £(2)

B.O

C. f(z)f' (nx)

D. None of these

Answer: C

[


https://dl.doubtnut.com/l/_CrdaNshmTS0p
https://dl.doubtnut.com/l/_KJLHAptRNcDJ

[ @ Watch Video Solution J

47.1f y = f(x) is an odd differentiable function defined on ( — oo, o0)

such that f'(3) = — 2, then|f'( — 3)| equals

A4

B.2

D.O

Answer: C

° Watch Video Solution

48

If th that 2 v -
Yy = :1:+\/y—|—\/m—|— Y+ ...00, en prove tha dx_2y3—2;

y+x
Ty — 2


https://dl.doubtnut.com/l/_KJLHAptRNcDJ
https://dl.doubtnut.com/l/_gLJYkkm4IiXl
https://dl.doubtnut.com/l/_bY0cXwLNgvXh

3 _
B. i ?
2y? — 2zy — 1
Yy’ +x
22 — x

C.

D. None of these

Answer: D

° Watch Video Solution

49.If f(z) = |cosz — sinz|, then f(%) is equal to
A /2
B. — /2
C.0

D. None of these

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_bY0cXwLNgvXh
https://dl.doubtnut.com/l/_YK3pWygU5GG1
https://dl.doubtnut.com/l/_uj1tSWZYZwKL

50. Let

f(z) = 2* +2g’(1) + ¢'"(2) and g(z) = f(1). 2* + zf'(z) + f"'(2),
then find f(z) and g(z).

AF() =4+ (2

B.g'(2) =8+ ¢’'(10

Co'(2) + £(3) =4

D. All of the above

Answer: D

o Watch Video Solution

51. if f(z) =z then the value of
ra (=D x(@)
A T T n!
Al

B.2"


https://dl.doubtnut.com/l/_uj1tSWZYZwKL
https://dl.doubtnut.com/l/_OWCsVtVpJxnj

c.an !

D.O

Answer: D

o Watch Video Solution

52.1f y + log(1 + =) = 0 which of the following is true?

Ae =zy —1

B.y’ !
Yy = —
(z + 1)
Cy +e=0
D.y =¢€’
Answer: B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_OWCsVtVpJxnj
https://dl.doubtnut.com/l/_pvWZIvXztIAW

53.Ify = 2%, then y’ equals

A.3%.log3. log2
B.y. (. log2y). log 3. log 2
C.2%.3%. log6

D. 2% .3%. log 3. log 2

Answer: B::D

o Watch Video Solution

54.1f g is the inverse of f and f(z) = z* + 3z — 3, (z > 0). then g’ (1)

equals

o Watch Video Solution

55.1f 2® — 22%y® + 5z + y — 5 = 0 and y(1) = 1,then



https://dl.doubtnut.com/l/_pzVDPi5szFGs
https://dl.doubtnut.com/l/_8x3mH4Amwm6y
https://dl.doubtnut.com/l/_S4hyDXNoIm6Q

), 22
¢y '(1) = — 57
, 2
d.y (1)=§
, 4
Ay (1)=§
7 1
B.y (1) = -3
22
C.y”(].): —82—7
2
Dy'(1)=§
Answer: A::C

° Watch Video Solution

d
56.Let y = \/x+1/x+\/w+oo,d—yisequalto
T

A 1
"2y —1

T
T+ 2y
1

V1 —4x

B.

C.


https://dl.doubtnut.com/l/_S4hyDXNoIm6Q
https://dl.doubtnut.com/l/_nlvYF0novdJs

Y
D.
2z +y

Answer: A::D

° Watch Video Solution

. d
57.1fy = ac(h“”)]n(]n ) ,then d_y is equal to
x

Inz™?~! 4+ 2In + (Inz)
( )

z~z|<s aelce

(Inz)™™*) (In(lnz) + 1)

(nz)* + 2lnx(lnm))

.’I?
In
D. % —y(Zln(Inx) +1)

nr

Answer: D

° Watch Video Solution

58. Which of the following functions are not derivable at z = 07?


https://dl.doubtnut.com/l/_nlvYF0novdJs
https://dl.doubtnut.com/l/_seQuOE95bw6U
https://dl.doubtnut.com/l/_yQKxFVfNHGog

A f(z) = sin~ ' 2z4/1 — 22

(27 +1
B. = sin~!
g(z) = sin ( T )

1 — z2
C.h = sin !
(z) = sin <1—l—x2>

D.k(z) = sin™ !(cos z)

Answer: B::C::D

o Watch Video Solution

d
59.1f 2% 4 2Y = 2 ¥ then d—yis equal to
x

9y
i
1
1-2°
c.1-—2
27(1 — 2
D. ( )
2y(2"” — 1)
Answer: A::B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_yQKxFVfNHGog
https://dl.doubtnut.com/l/_Ky8BUxPEmsQh

60. For the function y = f(z) = (2 + bz + c)e”, which of the following
holds?

Alf f(z) > Oforallreal z_="f"(z) > 0

B.If f(z) > Oforallrealz = f'(x) >0

C.If f'(z) > Oforallreal z = f(z) >0

D.If f'(x) > Oforall real z_="f(z) > 0

Answer: A::C

o Watch Video Solution

d
61.1f \/y +z + /y — = = ¢, where c # 0, then d—z has the value equal

to



https://dl.doubtnut.com/l/_Ky8BUxPEmsQh
https://dl.doubtnut.com/l/_y0kayqWY9eT6
https://dl.doubtnut.com/l/_3zgWvdCuiK27

Answer: C

° Watch Video Solution

d
62.If y = tanz tan 2z tan 3z, (sin 12z # 0) then d_i has the value equal

to

3sec’ 3z tan z tan 2z + sec’ z tan 2z tan 3z + 2 sec’ 2z tan 3z tan
B. 2y(cos ec2x + 2 cos ecdx + 3 cos ecbz)
2

C.3sec’ 3z — 2sec’ 2z — sec’ z

D.sec’ z + 2sec? 2z + 3sec? 3x

Answer: A::B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_3zgWvdCuiK27
https://dl.doubtnut.com/l/_yk0NkdS5CSt4

Exercise Statement | And li Type Questions

T

2 —1

1. Consider f(z) =
Statement | Graph of f(z) is concave up for z > 1.
Statement Il If f(z) is concave up then f'’(z) > 0
A.Both statement | and Statement Il are correct and Statement Il is
the correct explanation of Statement |
B. Both Statement | and Statement Il are correct but Statement Il is
not the correct explanation of Statement |
C. Statement | is correct but Statement Il is incorrect

D. Statement Il is correct but Statement | is incorrect.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_yk0NkdS5CSt4
https://dl.doubtnut.com/l/_DXm5rM7YdCCa
https://dl.doubtnut.com/l/_cCO28DjrV2k7

2z
2.If = sin~ ! , then
f(z) = sin ( T a2
4
Statement | The value of f(2) = sin ' (g)
Statement Il f(x) i _1< 22 > 2, forz <1
z) = sin = —2, forz
1+ 2?2

A. Both statement | and Statement Il are correct and Statement Il is

the correct explanation of Statement |

B. Both Statement | and Statement Il are correct but Statement Il is

not the correct explanation of Statement |

C. Statement | is correct but Statement Il is incorrect

D. Statement Il is correct but Statement | is incorrect.

Answer: C

o Watch Video Solution

3.Let f and g be real valued functions defined on interval (-1, 1) such that

g"(x) is continuous,

9(0) #0,9°(0) =0,9""(0) # 0, and f(z) = g(z)sinz.


https://dl.doubtnut.com/l/_cCO28DjrV2k7
https://dl.doubtnut.com/l/_EAWF4plndLss

Statement | 1{21110 [g(z)cosx — g(0)cosec x| = f’’(0).and
Statement Il f'(0) = g(0).
For the following questions, choose the correct answer from the codes
(a), (b), (c) and (d) defined as follows.
A. Both statement | and Statement Il are correct and Statement Il is
the correct explanation of Statement |
B. Both Statement | and Statement Il are correct but Statement Il is
not the correct explanation of Statement |

C. Statement | is correct but Statement Il is incorrect

D. Statement Il is correct but Statement | is incorrect.

Answer: B

o Watch Video Solution

.1 3 dy 3
4. Statement | If y = sin (3ac — 4z ), then — = ——— only when
dr 1_ 22


https://dl.doubtnut.com/l/_EAWF4plndLss
https://dl.doubtnut.com/l/_BWtSnT9eUi1N

Statement [ sin ! (3:c — 4m3)

—m—3sin 'z —1<z< —%
— in—1 _1 1
={¢ 3sin” "z 2§x§2
7 —3sin 'z %Se’tﬁl

A.Both statement | and Statement Il are correct and Statement Il is

the correct explanation of Statement |

B. Both Statement | and Statement Il are correct but Statement Il is

not the correct explanation of Statement |

C. Statement | is correct but Statement Il is incorrect

D. Statement Il is correct but Statement | is incorrect.

Answer: A

o Watch Video Solution

1 — 2
5.h°y:cos_1<1 :1: ),then

Statement | _y =
dx 14 2

1—:132 2t -1 >
Statement Il cos_l( ) _ { an” " x x>0
Tz <



https://dl.doubtnut.com/l/_BWtSnT9eUi1N
https://dl.doubtnut.com/l/_rvPVs2YBnCcp

A.Both statement | and Statement Il are correct and Statement Il is

the correct explanation of Statement |

B. Both Statement | and Statement Il are correct but Statement Il is

not the correct explanation of Statement |

C. Statement | is correct but Statement Il is incorrect

D. Statement Il is correct but Statement | is incorrect.

Answer: D

o Watch Video Solution

6. Statement | If f(z) is a continuous function defined from R to @ and
f(5) = 3, then differential coefficient of f(x)w. r. t. z will be 0
Statement Il Differentation of constant functions is always zero.

A. Both statement | and Statement Il are correct and Statement Il is

the correct explanation of Statement |


https://dl.doubtnut.com/l/_rvPVs2YBnCcp
https://dl.doubtnut.com/l/_ZXhlxMUxp8lf

B. Both Statement | and Statement Il are correct but Statement Il is

not the correct explanation of Statement |

C. Statement | is correct but Statement Il is incorrect

D. Statement Il is correct but Statement | is incorrect.

Answer: A

o Watch Video Solution

. . . _1 2$ _1 1 - .’32 .
7. Statement | Derivative of sin w. r. t. cos is 1
1+ z2 1+ z2

forO0 <z < 1.

. 2 1— 2
statement231n1< ) = cosl( 5 for—1<zx<1

1+

A.Both statement | and Statement Il are correct and Statement Il is

the correct explanation of Statement |

B. Both Statement | and Statement Il are correct but Statement Il is

not the correct explanation of Statement |


https://dl.doubtnut.com/l/_ZXhlxMUxp8lf
https://dl.doubtnut.com/l/_exjMAiWlS5jm

C. Statement | is correct but Statement Il is incorrect

D. Statement Il is correct but Statement | is incorrect.

Answer: C

o Watch Video Solution

8. Suppose the function f(z) satisfies the

relation

f(a: - y3) = f(z) + f(y3) Vz,y € R and is differentiable for all z-

Statement 1: If f'(2) = a, thenf'( — 2) = a Statement 2: f(x) is an

odd function.

A. Both statement | and Statement Il are correct and Statement Il is

the correct explanation of Statement |

B. Both Statement | and Statement Il are correct but Statement Il is

not the correct explanation of Statement |

C. Statement | is correct but Statement Il is incorrect

D. Statement Il is correct but Statement | is incorrect.


https://dl.doubtnut.com/l/_exjMAiWlS5jm
https://dl.doubtnut.com/l/_jmTAcvtDdqaY

Answer: A

° Watch Video Solution

Exercise Passage Based Questions

1. Let fl +y; — f@) = f(y)2— L + zy, for all z,y € R, f(z) is

differentiable and f’(0) = 1. Domain of log(f(z)), is

ART
B. R — {0}
CR

D.R™

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_jmTAcvtDdqaY
https://dl.doubtnut.com/l/_rTNm2eKwdpDN

2. Let UG +y; ~ #a) = f(y)z_ L + zy, for all z,y € R, f(x) is

differentiable and f’(0) = 1.

Range of y = logy /4(f(z)) is

A(—o00,1)
B.[3/4, 00
C.(— 00, )

D.R

Answer: A

o Watch Video Solution

fle+y) — fl®)  fly) -1
¢ N 2

3. L
€ 2

+ zy, for all z,y € R, f(x) is
differentiable and f’(0) = 1. Let g(z) be a derivable function at z = 0

and follows the function rule

g(wzy) _ 9(=) Zg(y)

k€ R, k#0,2and g'(0) =X If the


https://dl.doubtnut.com/l/_YdgScsNqFZIV
https://dl.doubtnut.com/l/_8Yi9PYm2oNyo

graphs of y = f(x) and y = g(z)intersect in coincident points then A

can take values

D.4

Answer: C

° Watch Video Solution

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

o Watch Video Solution

5. Left hand derivative and right hand derivative of a function f(z) at a

point x = a are defined as


https://dl.doubtnut.com/l/_8Yi9PYm2oNyo
https://dl.doubtnut.com/l/_zM4GxC16GeAv
https://dl.doubtnut.com/l/_lwX1PZbgvG4N

f(a) = fla—h)

frla”) = Jim. h
N fla+h) — f(a)
N e
N a+ — fla
and f (a ) = lllgtﬁ »
. f@-fath)
= lim
h—0" h
= lim Mrespectively.
h—0t a—x

Let f be a twice differentiable function. We also know that derivative of a
even function is odd function and derivative of an odd function is even

function.

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

atz =a?
Aa) lim fa)+f(—a+h)
h—0" —h
6.b) lim LW (—a-h)
h—0" h
(@ lim —f'(—a)+f(—a—nh)
h—0" —h
b.(d) lim f(@)+f(—a+h)
R0t —h
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_lwX1PZbgvG4N

Loody
6.Find — if ax +by+c=0
dr

o Watch Video Solution

7.1f f(z) = sin”'(3z — 4z®). Then answer the following

The value of f'(0), is

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_9C6snGjvwC6e
https://dl.doubtnut.com/l/_Cz3eI3JcOccj

8.1f f(z) = sin~ ' (3z — 4z®). Then answer the following

1
The valueof f'| — | ,is
V2

B.3
C.—32
D. 3.2

Answer: C

o Watch Video Solution

9. Let the  derivative of  f(z) be  defined

i .. A=+ h) - )
D™ f(z) = 1im h

, where f*(2) = {f(z)}".

Ifu = f(z),v = g(x),then the value of D* (u. v) is

A (@) (D*u)v+ (D*v)u

B. (b)u*(D*v) + v*(D*u)

as


https://dl.doubtnut.com/l/_C21Wa3vN2Kh6
https://dl.doubtnut.com/l/_dzf0mBfFElgh

C.(c)D*u + D*v

D. (d)uvD* (u + v)

Answer: B

° Watch Video Solution

10. Let the  derivative of  f(z) be  defined
fPz 4+ h — f(z)

D* f(z) = lim_ - , where f*(z) = {f(z)}".
Ifu = f(z),v = g(x), then the value of D* (%) is.

u?(D*v) — v*(D*u)

A. 1

u(D*v) — v(D*u)

B. 5

v
v?(D*u) — u?(D*v)
4

C.
v

v(D*u) — u(D*v)

D. 5

v

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_dzf0mBfFElgh
https://dl.doubtnut.com/l/_u09LQaUCqxF0

M. A curve is represented parametrically by the equations
x = e'cost and y = e'sint 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

Answer: C

° Watch Video Solution

12. A curve is represented paramtrically by the equations # = e cos ¢ and

y = e'sint where t is a parameter. Then

2
The value of d_g at the point wheret = 0Qis
x


https://dl.doubtnut.com/l/_u09LQaUCqxF0
https://dl.doubtnut.com/l/_a7FepOuwCrro
https://dl.doubtnut.com/l/_0Aphv3ihRW06

Al

B.2

D.3

Answer: B

o Watch Video Solution

13. A «curve is represented parametrically by the equations

¢ =e'cost and y = e'sint, where t is a parameter. Then, If

™

F(t) = /(:1: + y)dt, then the value ofF( 2) — F(0) is

Al


https://dl.doubtnut.com/l/_0Aphv3ihRW06
https://dl.doubtnut.com/l/_zIQr0Ex8uq6G

Answer: C

° Watch Video Solution

14.

2" —1=0,n>1,n € N, hasroots 1,aq,as,..

The value of (1 — a;)(1 — as)...(1 —a,_1)is

n2

A —
2
B.n
C(—1"n

D. None of the above

Answer: B

ey Qp 1.

Equation

° Watch Video Solution



https://dl.doubtnut.com/l/_zIQr0Ex8uq6G
https://dl.doubtnut.com/l/_1ivwAtRHF0xM

15.Equation 2™ — 1 =0,n > 1,n € N, hasroots 1, ay, as, ..., a,, . The

L 1
value of E 5 , is
r—2 2 Or

2" Yn—-2)+1
" —1
2"(n—2)+1
2 —1
c 2" n—-1) -1
2 —1

A.

B.

D. None of the above

Answer: A

o Watch Video Solution

16.Equation 2™ — 1 = 0,n > 1,n € N, hasroots 1, ay, as, ..., ay, -

n
1
The value of E , is
r=2 2—ar

n
A —
4

n(n — 1)

B.
2


https://dl.doubtnut.com/l/_8Ks0Ro9rjhUh
https://dl.doubtnut.com/l/_tjxvnrMVaAHb

D. None of these

Answer: D

o Watch Video Solution

Differentiation Exercise 5


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

1. Match the entries between the following two columns.

S *\\
Column Column 11

(A) y= f(x)begivenby x =1 -5 207 4 7 ® o
and y =41 =317 — 181 + 3, then

dy
Sx—  t=1
5x e
(B) P() be a polynomial of degree 4 with (@ -2

PR)=-LP(2)=0, P"(2)=2,
P'(2)=-12and P (2) =24, then P’ (3)

is equal to
e - — e
dy

| 1+ y4

(C) y= ; , then T (r) 2
i+ x?
2x+ 3y 2f(x)+3f(y)

D ~ =

/7(0)= pand f(0) = g, then f*’(0)

o Watch Video Solution

2.1fA={5,7,9,11}, B ={7,9,11,13}, C = {11,13}. Find A n (B U C).

o Watch Video Solution



https://dl.doubtnut.com/l/_FCZtuUpu0Wfo
https://dl.doubtnut.com/l/_hWRS58Ki9CaN

Exercise Subjective Type Questions

L If flz) =2+ 22 () +2f ' (2) +2f '(2) + £ '(3) for all

z € R. then find f(z) independent of f'(1), f''(2) and f'"’(3).

° Watch Video Solution

2 2
2. /sin1 i dx is,
VAz? + 8z + 13

° Watch Video Solution

3. If

(z — a,)4 (x —a)® 1 (z — a)4 (z — a)®
(z—b)" (z-0b)° 1 (z —b)* (z—b)?

[(@—¢" (@—-¢° 1 [(z—¢)" (z—¢)

f(z) = then f'(x) = A

.The value of \ is

o Watch Video Solution



https://dl.doubtnut.com/l/_iaiL1jN7nDRl
https://dl.doubtnut.com/l/_bmGsLKjnToFd
https://dl.doubtnut.com/l/_TfTHK6SKQLPo
https://dl.doubtnut.com/l/_PxIykna27RHx

4. Let p(z) be a polynomial of degree 4 such that
P(1) = P(3) = P(5) = P’(7) = 0. If the real number a # 1,3,5 is
such that P(a) = 0 can be expressed as a = %, where p and q are

relatively prime, then (p — 8q) is.uu...

° Watch Video Solution

1 1 d
502> +y> =t — = and z* + y* =t + —, then 2y [[J—

o Watch Video Solution

6. If 2+ y® + 22 — 2zyz = 1, then the value of
dx dy

dz
+ +
Vi—az? 31— y2 122

is equal to........

o Watch Video Solution



https://dl.doubtnut.com/l/_PxIykna27RHx
https://dl.doubtnut.com/l/_yERp64VYLNiN
https://dl.doubtnut.com/l/_BSZ5iUiE26wR

7. If y is twice differentiable function of x, then the expression

n 4y dy . .
(1 -z ) — — £—— + y by means of the transformation = sint in
dx dz
%y
terms of t is — + Ay. Thus A is....
dt

° Watch Video Solution

8. The derivative of

\
f(z) = cos* (%(200530 — 3sinm)> + {sin_1 (%(2@5:10 + 3sinz)

1
wrt. v/ 1+ rlatz = —is......
V3

/

° Watch Video Solution

9. Suppose f(z) = e* + €, where
a#band f''(x) —2f (z) — 15f(z) = 0 for all x, then the value of

|a + bl is equal to.....

° Watch Video Solution



https://dl.doubtnut.com/l/_wF4yBsOucLN6
https://dl.doubtnut.com/l/_JyPGmCXXOFq0
https://dl.doubtnut.com/l/_ckTB1nTwFFB3

dy dy

10. Suppose A= — of 2> +y’ =4 at (2,42),B=— of
dx dx

: : : : dy

siny + sinx = sinz. siny at (m,m) and C = T of

2"V + e e¥ —e” —e¥ =T at (1,1), then (A — B — C) has the

value equal to.......

° Watch Video Solution

1. A function is reprersented parametrically by the equations

14t 3 2 d dy\*
:?: ;Y = pYe) + ?thenthevalueo ffjmy) — m<%> is

Tr =

° Watch Video Solution

12. Suppose the function f(z) — f(2z) has the derivative 5 at z = 1 and
derivative 7 at x = 2.The derivative of the function f(z) — f(4x) at x=1"

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

° Watch Video Solution



https://dl.doubtnut.com/l/_WjfuwSaKUkd4
https://dl.doubtnut.com/l/_Hll7oRnNUJhg
https://dl.doubtnut.com/l/_SOpMVkM1Ef8B
https://dl.doubtnut.com/l/_JldxUGJj2355

13.1f z + y = 3e? then D(2¥) vanishes when x equals to

° Watch Video Solution

14. Let h(z) be differentiable for all z and let f(z) = (kx + €®)h(z) ,
where k is some constant. If A(0) = 5,h'(0) = — 2, andf’'(0) = 18,

then the value of k is

° Watch Video Solution

Exercise Questions Asked In Previous 13 Years Exam

1.Forz € R, f(z) = |log2 — sinz| and g(z) = f(f(z)),then

A. g is not differentiableat z = 0
B.g'(0) = cos(log2)

C.g’(0) = — cos(log2)


https://dl.doubtnut.com/l/_JldxUGJj2355
https://dl.doubtnut.com/l/_YhJbihzBcKsb
https://dl.doubtnut.com/l/_FECCLSViMfgo

D. g is differentiable at z = 0 and g’ (0) = — sin(log2)

Answer: b

° Watch Video Solution

2. Let f: R — R and h: R — R be differentiable functions such that
f(z) =23 + 3z +2,9(f(z)) =z and h(g(z)) =z for all z € R.

Then, h'(1) equals.

1
Ag(2) =1
B.h'(1) = 666
C.h(0) = 16

D. h(g(3)) = 36

Answer: b,c

o Watch Video Solution



https://dl.doubtnut.com/l/_FECCLSViMfgo
https://dl.doubtnut.com/l/_y5s2P6lYnc6w
https://dl.doubtnut.com/l/_YrdtVaiOxBAM

3.

1 6z/x
If for x € (O, Z)’ the derivative of tan1< Ve ) is /- g(x),

then g(x) equals

3
1+ 923
9
T 14 923

3z\/T
"1 — 9g3
b 3z
"1 — 923

Answer: c

o Watch Video Solution

4. Let g(x) = log f(x), where f(x) is a twice differentiable positive function

on (0, 00) such that f(x +1) =xf(x). Then, for

1 1
N=1213..... ,g"<N+§)—g"(E)isequalto

1
e + ———
9 25 (2N — 1)2}


https://dl.doubtnut.com/l/_YrdtVaiOxBAM
https://dl.doubtnut.com/l/_vkgNsMGkZiaw

11
B.4{ 1 —
{+9+25+ -

1
c.—4{1+ gtog Tt

D41—|—1—|—1+
' 9 25

Answer: a

o Watch Video Solution

2
5. 2% equals
dy*

d2
a. E—
(dac2 )

-1



https://dl.doubtnut.com/l/_vkgNsMGkZiaw
https://dl.doubtnut.com/l/_r84v2F2iaUZq

d? -3
o (58) (%)
da? dz

Answer: d

° Watch Video Solution

6.1f f''(z) = — f(z), 9(z) = f'(z)

F(z) = f(%)2 + g(%)2 and F(5) = 5, then F(10) is equal to
A.O
B.5
C.10

D. 25

Answer: b

° Watch Video Solution



https://dl.doubtnut.com/l/_r84v2F2iaUZq
https://dl.doubtnut.com/l/_DGq7aaAtJqDb

7.If y is a function of z and log(z + y) — 2zy = 0, then the value of
y'(0) is

(@1(b) —1(c)2(d)0

Al

C.2

D.O

Answer: a

o Watch Video Solution

2 2 1 4 4 2 1
8 If z° +y :t—? and " +y =t +t—2 , then prove that
dy 1
dr 3y

° Watch Video Solution



https://dl.doubtnut.com/l/_cVcm7koUAY6N
https://dl.doubtnut.com/l/_5rB2ynHN3yw0

Exercise For Session 1

1. Differentiate the following with respect of : ¢?°8% 4 21082 | galoga

° Watch Video Solution

2. Evaluate: (i) sin_l(cos z)dz, 0<z <

.. 1 1 — cos 2z

° Watch Video Solution

3. Differentiate the following with respect of

z: (log);x + 3(log),x + 2tanzx

° Watch Video Solution

4. Differentiate |z| + aoz™ + arz” Pt a4+ ... +an_1z + an



https://dl.doubtnut.com/l/_3fwiYVdIgUzd
https://dl.doubtnut.com/l/_yuhpwKgIUu5d
https://dl.doubtnut.com/l/_WomIzefeRWg0
https://dl.doubtnut.com/l/_q5Eh5C8uawFt

| ) Watch Video Solution

4 f=z+1 . 1f{z—1 .
5.y =sec ($_1>—|—s1n <$+1>,X>O.F|nddy/dx

° Watch Video Solution

6. Differentiate wrt x: 2" log, ze®

° Watch Video Solution

) ) 2% cot x
7. Differentiate; ——

VT

o Watch Video Solution

. . sinx —xcosx .
8. Differentiate — with respect to -
rsinx + cosx

o Watch Video Solution



https://dl.doubtnut.com/l/_q5Eh5C8uawFt
https://dl.doubtnut.com/l/_Or97ZwHlPHWq
https://dl.doubtnut.com/l/_yKyNbK3bh43y
https://dl.doubtnut.com/l/_JW9pC8HHSqtD
https://dl.doubtnut.com/l/_nyytWgx7uBQA
https://dl.doubtnut.com/l/_qRxWijzdbG0e

x z? z3 dy
9.|fy:1—|—F—|—§—|—5—|—........,then%:..................

° Watch Video Solution

4 3
10. Find the values of 'x' for which the rate of change of % + % —xis

than &
more an —
1

° Watch Video Solution

Exercise For Session 2

1. Differentiate the following w.r.t.x. (a:2 +x + 1)4

° Watch Video Solution

2. Differentiate the following wrtx. /22 + « + 1

° Watch Video Solution



https://dl.doubtnut.com/l/_qRxWijzdbG0e
https://dl.doubtnut.com/l/_vHelxDGOX3zM
https://dl.doubtnut.com/l/_uahB9B4diN5V
https://dl.doubtnut.com/l/_gP9yIdO1UOzO

3. Differentiate the following w.rtx. sin® «

° Watch Video Solution

1

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

a’ — 2

° Watch Video Solution

5. Differentiate the following w.rtx. e” sinz

° Watch Video Solution

b
6. Differentiate the following wir.t.x. sin ! <w>, b>a>1

b+ acosz

° Watch Video Solution



https://dl.doubtnut.com/l/_gP9yIdO1UOzO
https://dl.doubtnut.com/l/_khPVZlyMRnrk
https://dl.doubtnut.com/l/_pYue9pei6G6E
https://dl.doubtnut.com/l/_gelCOfgS7zpU
https://dl.doubtnut.com/l/_UpSZaKmzFymq

7. Differentiate the following wir.tx. e’

o Watch Video Solution

8. Differentiate the following w.r.t.x. log (a: +Va? + a:z)

o Watch Video Solution

bsi
9, Differentiate wur.t. 'x' : f(x) = log<w)

a — bsinzx

° Watch Video Solution

' . _ 1+ sinz
10. Differentiate the following w.r.t.x. log 1 snz

° Watch Video Solution

e’ + logz
11. Differentiate the following w.rtx. —g
sin 3z


https://dl.doubtnut.com/l/_I9zQp8Y5eX9u
https://dl.doubtnut.com/l/_lCZgZhKllwAY
https://dl.doubtnut.com/l/_BH11ERSefu3n
https://dl.doubtnut.com/l/_Ren9CLvqw7rV
https://dl.doubtnut.com/l/_JtbCeLPxnBrl

° Watch Video Solution

12. Differentiate the following wrtx.sin(msin™ ' z), |z| < 1

° Watch Video Solution

P 2
13. Differentiate the following writx. a (52 ') x| <1

° Watch Video Solution

os ! (\/m)

14. Differentiate the following wir.tx. e’ yz] <1

o Watch Video Solution

-1
15. Differentiate the following w.r.tx. w +1logy/1 — 2%, |z| < 1
-z

V1

° Watch Video Solution



https://dl.doubtnut.com/l/_JtbCeLPxnBrl
https://dl.doubtnut.com/l/_WguTZhFedn8e
https://dl.doubtnut.com/l/_FgqUdhBzgV30
https://dl.doubtnut.com/l/_uftayexbqq5g
https://dl.doubtnut.com/l/_URy5SvwebVPF

16. Differentiate the following wr.tx. log;, z + log, 10 4 log, = + log;, 10

o Watch Video Solution

17. Differentiate the following w.rtx. 52 -t (3 - xz) °

o Watch Video Solution

Va2 + 2% + a? — 22

VaZ — 22 — a? — &2

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

° Watch Video Solution

19. Differentiate the following w.r.t.x. \/4 +4/4+ 4+ a?

° Watch Video Solution



https://dl.doubtnut.com/l/_Gi1fuKMTIBkN
https://dl.doubtnut.com/l/_nEEV9uOnvKPN
https://dl.doubtnut.com/l/_ch7hjpb7DxNu
https://dl.doubtnut.com/l/_2vRcIIHWr8e4

20. Differentiate the following w.r.t.x. The differentiation coneffiecient of

f(log, z)w. r.t. z, where f(z) = log, z, is

T
A

log, x
B. ;loge x

1

x log,

D. None of these

Answer: C

o Watch Video Solution

21.1f f(x) = |log,|z||, then f'(x) equals
1
A —
k4

B. —
T

1
C—=
X

D. None of these


https://dl.doubtnut.com/l/_IwhswbSsiTWk
https://dl.doubtnut.com/l/_EsxRXsE19e90

Answer: B

° Watch Video Solution

22. If f(z) = sinz, g(z) = z* and h(z) = logz. IF

F(z) = h(f(g(x))), then F'(z) is

A. 2zcot 2

B.2cosec’z

2

C.—2cosec’x

D. None of these

Answer: A

° Watch Video Solution

T
23.1f f(z) = cos z cos 2z cos 4z cos 8z cos 16z then find f’ <Z>



https://dl.doubtnut.com/l/_EsxRXsE19e90
https://dl.doubtnut.com/l/_PICGuNKx0HBV
https://dl.doubtnut.com/l/_2Pn5QKwuhCsM

D. None of these

Answer: A

o Watch Video Solution

br + 6
tanx? + 3
B.f<M>tanx2
Stanz? + 6
3z — 4
C.2zt
v an(51: —6)
D. tan x>
Answer: A

I ° Watch Video Solution



https://dl.doubtnut.com/l/_2Pn5QKwuhCsM
https://dl.doubtnut.com/l/_LQMRZ5mfPpGD

: dy 2m
25.1f y = |cos x| + |sin x|,then — at x—is
dx 3

As(VE+Y)
B.2(y/3 - 1)

c5(3-1)

D. None of these

Answer: C

° Watch Video Solution

26.1f f'(z) = sinz + sindz. cos z, then f’(2z?) is

A 4a:{cos (2332) — sin8z2. sin 2332}
B. 4x{cos(2m2) + sin 8z2. cos 2:32}

C. {cos(2m2) — sin 8z2. sin2m2}


https://dl.doubtnut.com/l/_LQMRZ5mfPpGD
https://dl.doubtnut.com/l/_qWixw4RsfV3y
https://dl.doubtnut.com/l/_3OfpRz9hvhYo

D. None of these

Answer: D

° Watch Video Solution

d
27.1f f'(z) = /22> — 1 and y = f(acz),thend—y atx=1is
x

Al

D.2

Answer: D

° Watch Video Solution

Exercise For Session 3


https://dl.doubtnut.com/l/_3OfpRz9hvhYo
https://dl.doubtnut.com/l/_eYlcHryUu6DS
https://dl.doubtnut.com/l/_f8fX5wFLNbj4

d T+
1.If log (:c2 + y2) = 2tan ! (%), then show that % = Z

° Watch Video Solution

2 _ 2
x° — d

2. Ifcos_1<—y) = tan~!a, prove that Y _Y
z? + y? xT oz

° Watch Video Solution

. . dy  sin’(a + )
3.If siny = z sin(a + y), prove that =

° Watch Video Solution

4.1f 22 + y? = 1 then

° Watch Video Solution

d
5.1f sin(zy) + cos(zy) = 0, then d_y is
x


https://dl.doubtnut.com/l/_f8fX5wFLNbj4
https://dl.doubtnut.com/l/_5Id18UzfAVwg
https://dl.doubtnut.com/l/_NdvIb3Cop2rR
https://dl.doubtnut.com/l/_v54b4iMq5nr0
https://dl.doubtnut.com/l/_EpIPl6R75sNA

Answer: B

o Watch Video Solution

d
6.1f az® + 2hzy + by? = Othen d—y is
x

8|

< |8

D. None of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_EpIPl6R75sNA
https://dl.doubtnut.com/l/_JzcyLvIFI5Bj

7.1f z%e¥ + 2zye® + 13 = 0, then

—2ze¥ ™" — 2y(x — 1)
z(xey—% + 2)

2ze” Y — 2y(z — 1)
z(xey % + 2)

2ze” Y 4+ 2y(z — 1)
z(zey =7 + 2)

B.

C

D. None of these

Answer: A

dx

equals

o Watch Video Solution

8.1flog(z + y) = 2zy, then y’(0)

Al

C.2

is



https://dl.doubtnut.com/l/_JzcyLvIFI5Bj
https://dl.doubtnut.com/l/_CYHoJnzO6oZU
https://dl.doubtnut.com/l/_S730yGPUHELm

D.O

Answer: A

° Watch Video Solution

d
9.I1f zlog, y + ylog, x = 5, then d_y is

T
A Y(zlogyty
"z \z+ylogx

B rlogy + vy
' r + ylogzx

x
Y

c_ Y zlogy —y
"z \z+ylogz

D. None of these

Answer: A

° Watch Video Solution

Exercise For Session 3


https://dl.doubtnut.com/l/_S730yGPUHELm
https://dl.doubtnut.com/l/_PsTEvDoGjr0l
https://dl.doubtnut.com/l/_FSimmtWlbbHo

d
1. Ifac\/l + v+ yy/1+ x = 0then d—z equals.

° Watch Video Solution

Exercise For Session 4

4(1—cosz dy
1LIfy = tan —F— |, then —is
sinx dx

° Watch Video Solution

-l d
2.Ify = cosl(l), then d_y is

z+x 1 x
2
14 42?
B 2
"1+ 22
c 1
T 1+ 22
D _ 1
Co14 22

Answer: C


https://dl.doubtnut.com/l/_FSimmtWlbbHo
https://dl.doubtnut.com/l/_wbXnY81k28oM
https://dl.doubtnut.com/l/_mSt6PjnwxMEq

° Watch Video Solution

1(\/1+sin33+\/1—sin:n) dy
, find —
(v1+ sinz — /1 —sinz)

3.Ify = tan™

dx’

1 T . T . .
{(— cos 5 > sm—), (— %, cos < sing ), (doesnotexist,z =

1 T . T . .
{(— 3 cosE > sin— |, (%, cos% < sm% ), (doesnotexist,x

2
1 T > L 1
- =, cosZ > sinZ
C 2 2 2

z

1 T .
5y cosT < sing

D. None of these

Answer: B

o Watch Video Solution

d
4.1f y = cot " !(cot z), then 2 s
dx


https://dl.doubtnut.com/l/_mSt6PjnwxMEq
https://dl.doubtnut.com/l/_708qYp4DLCqi
https://dl.doubtnut.com/l/_tiz27xStF1wR

Al,zeR
B.1,z € R — {nr}
C.{(1,,z € R — {n~r}), (does not exist, z € {n7}, n € integer)

D. None of these

Answer: C

o Watch Video Solution

2
5. Sketch for the curve y = sin ~* ( ° )
1+ z2

o Watch Video Solution

2
1 1—=z

6. Draw the graph of y = cos ™ . .
grap Y 1+ 22

° Watch Video Solution



https://dl.doubtnut.com/l/_tiz27xStF1wR
https://dl.doubtnut.com/l/_tDwUldzgxJ1p
https://dl.doubtnut.com/l/_vutny14cBrVc

2
7.Draw the graph of y = ta,n_l( * )
1— x2

° Watch Video Solution

3r — 3
8. Draw the graph of y = tan ! (u)
1 — 3x2

° Watch Video Solution

1

9. Defiine y = sin_1(3m — 4:1:3) in terms of sin”~ x and also draw its

graph.

° Watch Video Solution

10. Sketch the graph for y = sin ! (33: — 4333)

° Watch Video Solution



https://dl.doubtnut.com/l/_slNkfUGftfx6
https://dl.doubtnut.com/l/_c5kzGPBKAWl8
https://dl.doubtnut.com/l/_MpquUqXnzU58
https://dl.doubtnut.com/l/_pKrdA1NPNCpA

Exercise For Session 5

1. If x = 2cos 0 — cos 20andy = 2sinf — sin20 Prove that

dy ¢ 30
dzx 2

o Watch Video Solution

. d logx
21fz = e and y = €2, then move that & _ Y98 .
dx xlogy
o Watch Video Solution
3.fx = t d y = sint dy—ltt—zﬂ-
Jfz = cost and y = sint, prove: dm_\/ﬁa =3

o Watch Video Solution

, 1 1
4. if m:t+?,y:t—?ﬁnddy/dx

o Watch Video Solution



https://dl.doubtnut.com/l/_rjrKdnUTLaeR
https://dl.doubtnut.com/l/_lyvJJWM3c397
https://dl.doubtnut.com/l/_ykfXmJbD82gi
https://dl.doubtnut.com/l/_9ukbmH9gnEXi

2t
+ 1

2t
5 If x = sin_1<1 > and y=ta,n_1<1—t2>,t > 1. Prove that

dy/dx=-1

° Watch Video Solution

dy s
— 3 — 3 —_— = —.
6.If x = asec’ landy = atan 0,f€ddm0 3

° Watch Video Solution

d
7. let y=2% — 8z + 7 and = = f(t) if d—gt/:2andx:3att:O,

then find the value of Z—iatt = 0.

° Watch Video Solution

Exercise For Session 6



https://dl.doubtnut.com/l/_9ukbmH9gnEXi
https://dl.doubtnut.com/l/_ZT3AOWyUGxQB
https://dl.doubtnut.com/l/_HCYxjY3ZZkNe
https://dl.doubtnut.com/l/_HP6aWjh6DvKl

1. Differentiate the following w.r.tx.

xw

o Watch Video Solution

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

G

o Watch Video Solution

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

wz

T

o Watch Video Solution

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

T



https://dl.doubtnut.com/l/_mZBkkgsppVPO
https://dl.doubtnut.com/l/_7EyO6xLfwFai
https://dl.doubtnut.com/l/_MhCyYpcSJyxU
https://dl.doubtnut.com/l/_UWsESExUeOop

| & Watch Video Solution

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

z"\/T

o Watch Video Solution

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

(cosz)”

o Watch Video Solution

7. Differentiate the following wur.tx.

(sinz)“*”

o Watch Video Solution



https://dl.doubtnut.com/l/_UWsESExUeOop
https://dl.doubtnut.com/l/_Z6XIpGz0UlOK
https://dl.doubtnut.com/l/_9YsNe6evd7IS
https://dl.doubtnut.com/l/_oJdS5AglNw4k

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

cos 1z

T

o Watch Video Solution

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

cos(z®)

o Watch Video Solution

10. Differentiate the following w.r.tx.

log(a:x + cos ec2x)

o Watch Video Solution

d
MIfy = (sinz)™® + (cos z)**” , find d—y
T

° Watch Video Solution



https://dl.doubtnut.com/l/_4wj8UuRYsLtM
https://dl.doubtnut.com/l/_1p52hqt5241G
https://dl.doubtnut.com/l/_nF5U5i1hnC4W
https://dl.doubtnut.com/l/_rtKVuOEfbnR6

B dy log x
12.If z¥ =€e*Y, provethat — = ———.
dz (1 + logz)

o Watch Video Solution

d
13.Ifz¥ + y* = 2, find o
dr

° Watch Video Solution

d
14.If (cos z)? = (siny)”, then find d—y
T

o Watch Video Solution

d sin®(a +
15.If siny = x sin(a + y), prove that % = #

o Watch Video Solution



https://dl.doubtnut.com/l/_rtKVuOEfbnR6
https://dl.doubtnut.com/l/_OXs52Sr6QLse
https://dl.doubtnut.com/l/_nMo6cvwcEGLo
https://dl.doubtnut.com/l/_gUMOuBYb8zpC
https://dl.doubtnut.com/l/_dgKRTT9CkRIo

16. If y= \/cosx + \/cos:v + 4 /cosz + ... = 00, prove that

dy  sinz
dr 1—2y

° Watch Video Solution

(tanz) ...

= d
17.1fy = (tana:)(tanm) sthen find % atz = —

4

° Watch Video Solution

18.Ify = e, Finddy/dx.

° Watch Video Solution

19.1f y = e® + x find dy/dx.

° Watch Video Solution



https://dl.doubtnut.com/l/_b17roAWcFQnn
https://dl.doubtnut.com/l/_USFd4v9SInHz
https://dl.doubtnut.com/l/_2SpwPp8UYiW1
https://dl.doubtnut.com/l/_C3UTbQUlvpdV

Exercise For Session 7

1. Differentiate tan ! (

2z ) . _1< 2z >
w.r.t. sin
1 — 2 1+ 22

o Watch Video Solution

. . -1 2w . -1 2:1,‘
2. Differentiate tan w.r.t. sin
1— z2 1+ z2

° Watch Video Solution

3. Differentiate tan ! <

2z ) .1 ( 2z )
w.r.t. sin
1 — 22 1+ 22

o Watch Video Solution

4.Find the differential coefficient of thefollowing functions z* % writ.

sin"lz

o Watch Video Solution



https://dl.doubtnut.com/l/_9fEL0ws3Gb9P
https://dl.doubtnut.com/l/_YlENs83Y5Pk1
https://dl.doubtnut.com/l/_fTK2pa63WOKm
https://dl.doubtnut.com/l/_wKOo4IpQ1x4b

5. Differentiate sin_1(2ax 1-—- azmz) with respect to /1 — az? , if

1 1
——<ar < —.

V2 V2

° Watch Video Solution

6. Differentiate logsin « wur.t. \/cos x

° Watch Video Solution

7. Differentiate tan ! —— —
V1+z2 — /122

\/l—l—ac2—|—\/1—:v2}
w.r.t.x

° Watch Video Solution

8. Differnetiate z”w. r. t. x log x.

° Watch Video Solution



https://dl.doubtnut.com/l/_wKOo4IpQ1x4b
https://dl.doubtnut.com/l/_DF3ccDTp7xlH
https://dl.doubtnut.com/l/_pKZ9HGmqWZak
https://dl.doubtnut.com/l/_jD5zy1QaDcjS
https://dl.doubtnut.com/l/_PH321GPZ66hU

9. Differentiate sin ™! (433\/ 1-— 4x2)w. r.t.yv1— 43:2, if
1 1
re| - —,—
22 22
° Watch Video Solution
10. Differentiate sin™! (433 v1-— 4w2)w. r.t.y/1— 4:132, if
1 1
re| - —, —
( 2.2 zﬁ)
° Watch Video Solution
1. Differentiate sin ™! (433\/ 1-— 4w2)w. r.t.yv/1— 4m2, if

6—1 1
’ 22’ 2v2

° Watch Video Solution

Exercise For Session 8


https://dl.doubtnut.com/l/_7EfZyZyYGvXe
https://dl.doubtnut.com/l/_AKu7EKzH3FxW
https://dl.doubtnut.com/l/_HdhtKd2AoV6M
https://dl.doubtnut.com/l/_ZmR3XeGEYl9S

1/ dy\?>
1LIFy = z” ,show that [<d2i) ——<_y> _¥ :0]
dax? y \ dz T

° Watch Video Solution

2. If y= Acos(logz) + Bsin(logz) then prove

d2y dy
2 _
x 73 +xda: +y=0.

that

° Watch Video Solution

3.1fy = zlog{ T

_*r
(a + bx) dz

d? d 2
], then showthatx:”—g = ( Y —y> :

° Watch Video Solution

4. Find the second order derivative of the following functions

d’y  dy
2 2 2 2
|f’y:10g|:$—|— x +a],showthat(m +a)$—|—$%:0

° Watch Video Solution



https://dl.doubtnut.com/l/_ZmR3XeGEYl9S
https://dl.doubtnut.com/l/_7shhKu7Im2CP
https://dl.doubtnut.com/l/_PoqFbhFdOqCd
https://dl.doubtnut.com/l/_1RPnj1xStDv3

2
5.Ify = [log(w + /22 + 1)] then show that (x2 + 1)y2 +zy; =0

o Watch Video Solution

6. If £2 2at . then LY Lo 0L @
f x = at®, y=2at , then — = —— ) ——
Y da? 2 2 at3 #3
1
2 at3
° Watch Video Solution
d2
7.2 = acos® 0, y = asin®  then find —
dx
° Watch Video Solution
1 d? d
8.Ifz = ta,n(—logy) , show that (1 — x2)—y + (22 — a)—y =0
a dz? dz

° Watch Video Solution



https://dl.doubtnut.com/l/_fApqZ7wEI0to
https://dl.doubtnut.com/l/_BotRCiQ013zj
https://dl.doubtnut.com/l/_WTFkwBOKUFtU
https://dl.doubtnut.com/l/_NllLU9dReTO5
https://dl.doubtnut.com/l/_d8jVLz4Q7zju

9. If £ =acosf + bsinf and y = asinf — bcosh, then prove that

° Watch Video Solution

ar + b 9
10.Ify = p— , then prove that 2y1y3 = 3(y2)

o Watch Video Solution

d*y _ fig2 — fotn

> where
dr fi

N If x = f(t) and y = ¢(t), prove that

suffixes denote differentiation w. r. ¢t. t.

o Watch Video Solution

12.If z = sint, y = sin Kt then show that (1 — x2)y2 —zy + K2y =0

o Watch Video Solution



https://dl.doubtnut.com/l/_d8jVLz4Q7zju
https://dl.doubtnut.com/l/_m2B0MRAkSxvV
https://dl.doubtnut.com/l/_s19y9CLo2qmk
https://dl.doubtnut.com/l/_aVCZwgRIoXBT

13.1f 22 4+ y* = 1,then
ayy —2(y') +1=0
b.yy' + (v') +1=0
ey’ +(y) P-1=0

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

° Watch Video Solution

14. Let f(x) be polynomial function of degree 2 such that f(z) > 0 for all

z € R. Ifg(z) = f(z) + f'(z) + f’'(z) for all x, then

° Watch Video Solution

Exercise For Session 9

1. If f(x) g(x) and h(x) are three polynomials of degree 2 and A =
f@) 9@ A=)
f'(x) ¢'(z) h'(x) |then A(z) is a polynomial of degree (dashes
f(x) g (x) h'(x)


https://dl.doubtnut.com/l/_HRq6om2u56fp
https://dl.doubtnut.com/l/_P9HjFRYQ6lfq
https://dl.doubtnut.com/l/_BQv3BkRMibw1

denote the differentiation).

° Watch Video Solution

2. If f,g, and h are differentiable functions of z and (d)=

f g h
(zf)”  (=z9)" (xh)’
(@2f)"" (a%9)"" (ah)"’
f g h
prove that §’=|  f’ g’ h
(@f) (a%¢)" (&*h")’

° Watch Video Solution

dy

3. Find —
! dx

at r= —1 .when

™

(siny)sm( (3)°) + ?see‘l(%) + 2° tan(Iln(z + 2)) =0

° Watch Video Solution

Exercise For Session 10



https://dl.doubtnut.com/l/_BQv3BkRMibw1
https://dl.doubtnut.com/l/_cp3rR0dY7yEE
https://dl.doubtnut.com/l/_TwPSr2D4USaq
https://dl.doubtnut.com/l/_VUrnlQ8ZWxcn

1. The functions f(z) — e® + z, being differentiable and one-one, has a

d
differentiable inverse f ~!(z) The value of %f_l at the point f(log2)

is

° Watch Video Solution

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

T
differentiable for all real z. Then ¢’(®) equals. —f—

(f'(2))

2
(d) none of these

Fl(@)fe = (F'(2)° f'(z)f* = (f'(z))
f'(2) (f'(2))?

o Watch Video Solution

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

differentiable at z = c.Then g’ (f(z)) equal.’

A f'(c)



https://dl.doubtnut.com/l/_VUrnlQ8ZWxcn
https://dl.doubtnut.com/l/_4saLEswmfhnq
https://dl.doubtnut.com/l/_nSrSHluhCoAH

C. f(c)

D. None of these

Answer: B

° Watch Video Solution

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

1
A.
l9(z) — z]?
1
B. 5
2 —[g(x) — z]
1
C. .
2+ [g(z) — =]

D. None of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_nSrSHluhCoAH
https://dl.doubtnut.com/l/_pfCQWPsleXbU

