ﬂssignment

Derivative at a Point 0

10.

11.

12.

13.

Basic Level

If f(x)< x|, then f'(0) =

(a) o (b) 1 (o) x
1,x<0
It 100 = 1+sinx,0<x <% then f/0)=
(a) 1 (b) o () ©
ax?+b;x <0 .
If f(x)= possesses derivative at x = 0, then
X2 x>0
()a=o0,b=0 (bya>o,b=0 (c) aeR,b=0
The derivative of f(x)=3| 2+ x| at the point x, =-3 is
(@) 3 (b) -3 (0) o
The derivativeof y=1- |x | at x=0is
(a) o (b) 1 (©) -1

The derivative of f(x)=| x> —x| at x = 2 is
(a) -3 (b) o (o) 3

The value of di[|x—1| +| x =5[] atx=3is
X
(a) -2 (b) o (©) 2

If f(x) has a derivative at x = a, then lim M
x—a X —a

(a) f(a)—af'(a) (b) af(a)—f'(a)
If fx)=x+2,then f(f(x)) at x =4 1is

is equal to

() f@+f(@)

(a) 8 (b) 1 (c) 4
Let 3f(x) - 2f(1/x) = x, then f'(2) is equal to
(a) 2/7 (b) 1/2 (©) 2

If f(x) is a differentiable function, then lim M is
x—a X —a

(b) af(a)-f'(a) (c) af'@)+ f(a)

The differential coefficient of the function |x - 1|+ |x - 3| at the point x = 2 is
(a) -2 (b) o (©) 2

If f(x)3 x—3|, then f'(3)=

(a) af'(@)-f(a)

[MNR 1982]

(d) None of these

[MP PET 1994]

(d) Does not exist

(d) None of these

[Orissa JEE 2002]

(d) Does not exist
[SCRA 1996]

(d) Does not exist
[AMU 1999]
(d) Not defined

[MP PET 2000]

(d) 4

(d) af(a)+ f'(a)
[DCE 2001]

(@5
[MP PET 2000]

(d) 7/2

(d) af(@)+ f'(@)
[Rajasthan PET 2002]
(d) Undefined
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(a) o (b) 1 (c) -1

Advance Level )

(d) Does not exist

1/2 dy

14. If y =cot *(cos 2x)!?, then the value of w at x :% will be
X
2 1/2 1 1/2
(a) [5] (b) [5] © EM? (@ ()"
1Y 3
15. The values of x, at which the first derivative of the function (\/; +Tj w.r.t. x is e are
X
1 J3 2
a) 2 b) += c) +— d) +—
(a) (b) 5 (© 2 (d i
16. The number of points at which the function f(x)=| x—0.5] +| x—1| +tan x does not have a derivative in the
interval (0, 2), is
[MNR 1995]
() 1 (b) 2 () 3 (d 4
17. The set of all those points, where the function f(x)= I X | is differentiable, is
+ x
(a) (-0, ) (b) [0, ) (€) (-, 0) U (0, x) (d) (o, »)
18. Let f(x+y)=f(x)f(y) and f(x)=1+xg(x)G(x) where Iing) g(x)=a and Iin}J G(x)=b then f'(x) is equal to
(a) 1+ ab (b) ab (c) a/b (d) None of these
19. f(x) is a function such that f'(x)=—-f(x) and f(x)=g(x) and h(x) is a function such that h(x)=[f(x)]* +[g(X)]* and
h(5) = 11, then the value of h(10) is
(a) o (b) 1 (c) 10 (d) None of these
20. Let f(x+y)= f(x)f(y) for all x and y. Suppose that f(3)=3 and f'(0)=11, then f'(3) is given by
(a) 22 (b) 33 (c) 28 (d) None of these
0 Some Standard Differentiation (J
- Basic Level
_ v\
21, Ifys= d ZX) , then d_y is [MP PET 1999]
X
2 2 2 2 2 2 2 2
@t ® = © e D=t
22. If 2t=v2, then 2—\: is equal to [MP PET 1992]
(a) o (b) 1/4 () 1/2 (@ 1/v
23. If x =yy1-y?, then g_y = [MP PET 2001]
X
1-y? Ji-y?
@ o (b) x © =L @ ==L
1-2y 1+2y
24. If pv = 81, then :_p is at v = 9 equal to [MP PET 1999]
v
(a) 1 (b) -1 (c) 2 (d) None of these
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

If y= }1+x , then g
1-x dx

1995]
2 1
»py ——
(a) (1+X)1/2(1*X)3/2 (1+X)1/2(1*X)3/2

The derivative of f(x)=x| x| is

(a) 2x (b) -2x
The derivative of F[f{#(x)}] is

(a) FTHs()3 (b) FTHa)H{(x)}

di(sin 2x?) equals
X

(a) 4x cos(2x?) (b) 2 sin x?.cos x?

If y=secx’, then dy
dx

(a) secx tanx (b) sec x° tan x°

If siny +e7*°Y =¢, then Zl_y at (1, n) is
X

(a) siny (b) -xcosy

2
If y =asinx +bcosx , then y2+(j—y} isa
X

(a) Function of x (b) Function of y

i[cos(l —x2)?]=
dx

(a) —2x@—x?)sinL—x%? (b) —4x(L—x?)sin(L—x?2)>?

If y = cos(sinx?), then at x = E’d_y =
2 dx
(@) -2 (b) 2

i[sinn X cos nx] =

dx

(a) nsin"* xcos(n +1)x (b) nsin"* xcos nx
icos(sin x?) =

dx

(a) sin(sinx?).cos x2.2x (b) —sin(sin x2).cos x2.2x

If y =sin(v/sinx +cos x), then j—y =
X

1 cos +/sin X + cos X
@) S —F——r

2 sinx + cos x

1 cos +/sin X + cos X .
(o - (cos x —sin x)

2 Jsinx + cos x

2
If y:sin{l+xzj,then dy _
1 dx

1

(<) 2L+ x)H 2@ -x)*'2
(c) 2x2
(©) FTHp(x)H{p(x)}
(c) 4x sin (x?)

O 0 0
(c) 180 Sec X tan x
(c) e
(c) Function of x and y

(9]

(9]

(9]

(9]

(b)

(d)

4x(1—x?)sinl — x?)?

nsin"* x cos(n — 1)x

—sin(sinx2).cos? x.2x

€OS /SN X +C0oS X

Jsin x +cos x

None of these

[AISSE 1981; Rajasthan PET

2
(1+ X)3/2(1*X)1/2

(d) 2]x |
[AMU 2001]

(d) FTHa()HF{p()}e'(x)
[Rajasthan PET 1996]
(d) 4x sin (x?).cos(x%)
[MP PET 1997]

(d) @sec x° tan x°
T

[Kerala (Engg.) 2002]

(d) siny-xcosy

(d) Constant

[AISSE 1981; AI CBSE 1979]

(d) —2@—x?)sin(l—x?)?

(d) o

(d) nsin"? xsin(n +1)x
[DSSE 1979]
(d) None of these

[DSSE 1987]

[AISSE 1987]



38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

4x 1+ x? X 1+ x2
a .COoS b .COos
(@) 1-x? (l—le (b) 1-x%? (1—x2]

i(x2 +cos x)* =

dx

(a) 4(x%+cosx)(2x —sinx) (b) 4(x? —cos x)(2x —sinx)
d foot’x-1] _
dx  cot?x +1
(a) - sin 2x (b) 2 sin 2x

d [1-sin2x _
dx V1+sin2x

(a) sec’x (b) —Secz[%—xJ
If y = BOXHCOUX e B _
tan x —cot x dx

(a) 2 tan 2x sec 2x
i\/sec2 X + €OS ec2X =
dx

(a) 4 cosec 2x . cot 2x

(b) tan 2x sec 2x

(b) - 4 cosec 2x . cot 2x

5x dy
Ify=—o— 2(2x +1), then -~ =
y %/1__)()2+cos(x+) en i
5@-x) . 53 -x) .
a) ————=-2sin(@dx+2)(b) ———=—-2sin(4x +4
@ 257 @x+2) (o) 3 = (@x+4)
- dy
If y=,/sinx +y, then o equals to
X
sin x oS X
a b
@ 5 O v
I log| x| = n(x #0)
dx
1 1
(a) — () -—
X X
iIog 1/x) is equal to
dx oY q
(@ ——— ®) -2
2Jx
iIog(log X) =
dx
X log x
() ) =
log x X

i(Iog tan x) =
dx

(a) 2 sec 2x (b) 2 cosec 2x

If y =logx*, then Y _
dx

X 1+x2
(c) o Xz).cos[l_ XZ]

(c) 4(x?+cos x)*(2x —sinx)

(c) 2 cos 2x

) secz[% + x]

(c) - tan 2x sec 2x

(c) - 4 cosec x. cot 2x

58 —x

sin X

(© 2y +1

(c) x

(o) -

1
x2Jx
(c) (xlogx)~

(c) sec 2x

)

3(1 _ X)2/3

1

—2sin(2x +1)
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LI 1+x2
@Q-x2?""(1-x?

[DSSE 1987]

(d)
(d) 4(x? +cos x)*(2x +sinx)

(d) - 2 sin 2x

[AISSE 1985; DSSE 1986]

(d) secz(% - xj

(d) - 2 tan 2x sec 2x

[DSSE 1981]

(d) None of these

[IIT 1980]

(d) None of these

[Rajasthan PET 2001]

COoS X
d
(d) 2y +1
(d) -x
[AMU 1999]
(d) o
[IIT 1985]

(d) None of these

[MNR 1986]

(d) cosec 2x

[MNR 1978]
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(a) x*(@+logx) (b) log (ex) (c) Iog(ij (d) None of these
X
50. Derivative of the function f(x)=Ilogs(log; x), X >7 is [Orissa JEE 2002]
1 1 1
(a) (b)) —— (c) (d) None of these
x(In5)(In7)(log ; x) x(In5)(In7) x(Inx)
51. The differential coefficient of f[log(x)] when f(x)=Ilog x is
[Kurukshetra CEE 1998; DCE 2000]
(a) xlog x (b) X (©) ! (d) log x
log x x log x X
1+x dy
52. If y=Ilog , then — =
1-vx dx
(@ Y ) ——— © - @ ———
1-x JIx(L-x) 1+x JIx(L+x)
2 dy
. If y=x%logx + —, then —= =
53 y g X+ X en x
1 1 2
(a) x+2xlogx—T (b) x+2xlogx—W (o) x+2xlogx—W (d) None of these
X X X
d 1-cos x .
54. d_x log T+ oos x = [BIT Ranchi 1990]
(a) sec x (b) cosec x (c) cosec % (d) sec%
55 4 log e _|i-
Todx 1+e*
1 1 1
(a) - (b) o (©) o (d) None of these
56. di{log(sec X +tan x)} = [AISSE 1982]
X
(a) cosx (b) sec x (c) tan x (d) cot x
d 1
57. v {Iog(x +;H = [MP PET 1995]
: 1) 5] :
(a) (x +;] (b) © "= (@ [u;j
(1 + ] [x + —]
X X
58. di log(x*°) = [Rajasthan PET 1992]
X
(a) xY (b) 10x (c) 10/x (d) 10x°
' 2 2
59. Ify= Iog{m}, then the value of j—y is
a X

1
(a) va?-x? (b) ava? +x? () —— (d) xva?+x?
va? +x2



60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

If y =log(sin* x), then Zl_y equals
X

1 1
(a) ———— (b) -
sint xy1—x2 sin~? xv/1 - x2

If y=e®'%:% then the value of j—y =
X
(a) e (D) 1

Ify =e‘&, then Z—y equals
X

WX
e VX
b)) —
@) 2\/; (®) g VX

The derivative of y = x"* is
(a) x™ Inx (1) x"*tinx
Derivative of x®+6* with respect to x is

(a) 12x (b) x+4

i(e *log sin 2x) =
dx

(a) e*(logsin2x +2cot 2x) (b) e*(log cos 2x + 2 cot 2x)

2 3

If y:1+x+—+x—+ ...... o, then L
21 3! dx

(a)y (b) y-1

iexsinx:

dx

(a) e*"X(xcos x+sinx)  (b) e*s"*(cos X + X sin X)

d X2
—(xe =
o )

2 2 2
(a) 2x%* +e* (b) x%* +e*

If y=x?+x"9%, then v
dx

x2 +log x.x'%¢

X

(b) x?+log x.x'9*

()

%{e*ﬁ*z log(sin x)} =

(a) e (cot x + 2ax log sin x)

(9] e (cot x — 2ax log sin x)

X
If y:w/1i , then d_y:
1-e* dx

X X

) & (b) &
L-e*Wi-e* (1-e*W1-e*

(a

(©) _Z—X
sint xv1—x2
(c) o
X
() i

() 2x™*tinx

(c) 6x°+6*log6

(c) e*(log cos 2x +cot 2x)

() y+1

(c) e*¥"*(cos X +sin x)

2
(€) e*.2x? +¢*

2(x? +log x.x'%9%)
X

(9]

(b) e‘axz(cot x +ax log sin x)

(d) None of these

X

e
() ——F—
A-e*Wl+e*

Differentiation 151

(d) None of these

[MP PET 1996]

(d) log, xe'®%e

e

(d) XIn X—2
[Kerala (Engg.) 2002]
(d) 6x°+x6*71

[AI CBSE 1985]

(d) None of these
[Karnataka CET 1999]

(d) None of these
[DSSE 1979]

(d) None of these

[DSSE 1981]

(d) None of these

(d) None of these

[AI CBSE 1984]

[AI CBSE 1987]

X

e
@ ———
(L-e*W1l+e*
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72.

73

74.

75.

76.

77-

78.

79-

8o.

81.

82.

i{e* log(1 + x?)} =
dx

X 2 2x X 2y__2X
(a) e [Iog(1+x )+1+x2:| (b) e [Iog(1+x ) 1+x2}

2x —2X
e +e dy
Ify=——— , then — =
y er _e—2x dx

-8 8
- b)) —
(a) (82)( _672)()2 ( ) (92)( _e72)<)2

i(exs) is equal to
dx

(a) 3xe* (b) 3x%*

i[eax cos(bx +c)] =
dx

(a) e®[acos(bx +c)—b sin(bx +c)]
(c) e™[cos(bx +c)—sin(ox + c)]

If y=e*logx, then L7 is
dx

X

(a) £ (b) ex(£+xlog xj
X X

If f0)=3, f(1)=2, then di{log fe* +2x)} at x = 0 is
X

(a) 2/3 (b) 3/2
i(sin’l x) is equal to
dx
1 1
(a) (b) -
1-x? 1-x?
If y =sin'v/x , then v
dx
(a) # (b) _—2
JIx1-x Ix1-x
If y=sinv1-x?, then j—y:
X
1 1
(a) (b)
1-x2 1+x2
itan’l fl+s,nx _
dx 1-sinx
1 1
= b) - =
(a) 5 (b) >

If y :tan{l‘/sz’XZJ , then y'(1) is

1
(@) o ®) 7

X X
(c) e [Iog(1+x2)+ 1+X2}

4
(82)( _672)()2

(9]

© 3xe*)

[AI CBSE 1987]

X 2 _L
(a e [Iog(1+x ) 1+x2}

4

dld —
( ) (BZX_efz)()Z

[Rajasthan PET 1995]

(d) 2x%*

[AISSE 1989]

(b) e®[asin(bx +c)—b cos(bx +c)]

(d) None of these
(®) eX(lJrlog x]
X

(c) 2

(9]

© 2\/;\/1—x

(o) -

()1

[SCRA 1996]

e
(d)
log x
[AMU 1999]
(d) o
[Rajasthan PET 1995]
1
(d)
x2-1
[MP PET 1995]
1
(d)
v1-X
[AISSE 1987]
1
(@ -
x? -1
(d) -1
[AMU 2000]
1
d J—
(d 2



83.

84.

85.

86.

87.

88.

89.

90.

o1.

92.

93.

Differential coefficient of sec™® x is

1 1
(a) —— ) ~——F—
xv1-x? Xv1-x
If y=cot’l[l+xj,then g _
1-x dx
1 1
a b) -

(@) 1+x2 (b) 1+x2
If yztm’lwfw , then Y s equal to
1-cos x dx

1
(@) o ® -=
2
If f(x):tan*l(ﬂ , then f/[ﬁ -
1+cos x 3
1 1
a) ——— b) =
@ 2(1 + cos x) (b) 2
If y=sec™ X—Jrlj+sin’l X—_lj,then Y
x-1 x+1 dx
(a) o (b) 1
If y=tan' , then dy _
1-x? dx
X
(a) - (b) ——
1-x? 1-x?
o 4f1-x2 dy
If y=sin~ > |, then —= equals
1+x dx
1991]
2 1
a b
@ 1-x2 () 1+x?
a4 tan " 22X || =
dx 1+ax
1 1 1
a) - b _
(@) 1+x2 (b) 1+a? 1+x2
Ify= t[_} then & 15
COS X —Ssin x dx
(a) 1/2 (b) n/4
i[tan’l cos ]:
dx 1+sinx
1 1
a) -= b) =
(a) 5 (b) 5
2
If y=sin? 2X_ L sect1FX then W -

1+x2 1-x%"

(9]

(9]

(9]

(9]

(9]

(9]

(9]

(9]

(9]

(9]

xvx2 -1

1+x

N |-

=

-

2

T1+x2

Differentiation 153

1
@ ————
xvx2-1
[DSSE 1984]
2
d) -
(@ 1+ x2
[Roorkee 1995]
(d) 1

[BIT Ranchi 1988]

(d) None of these

[MNR 1984]

(d) 3

1-x2

(d)

[Rajasthan PET 1996; EAMCET

2

@ - 1+ x?

[Karnataka CET 2001]

-1
P
! _(1 +ax j
[UPSEAT 2001]

(a1

[AISSE 1984, 85; MNR 1983; Rajasthan PET 1994, 96]

(d)1

[Rajasthan PET 1996]
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94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

4
2

(@) 1-x

1

If y=tan~ Ax
1+5

1 2
Torez tT o7
1+25x 1+x

sin”™

V1-x?

If y= , then

@ e _xy 1-0 (b
dx

lism4@x—4x%=
dx

3
(a)
1-x2
disin’l(ZaX,/l—azx2 =
X
2a

@ e

d| . 4f3x x°
—|sin”| ——-—| equals
dx 2 2

()
4-x2

If y = Sin_1{sin X +COS X

J2
(a) 1

d _,x=x71
— 08 —— =
dx X+ X

1
1+ x2

()

} , then

—+_
1+25x% 1+x?

2a%x
a* + x4

(1—x2)j—i+xy—l:0

(b) -1

1+ x2

1+x

241-x*

(9]

(9]

(9]

(9]

(9]

(9]

(9]

(9]

(9]

) ——=

(9]

1+ x2

1+ 25x2

2a%x
a* + x4

(1—x2)j—z+%xy -1=0

1-a%x?

o)

1+ x2

(d)

(d)

(d)

(d)

(d)

(d)

(d)

(d)

(d)

(d) —=

(d)

1+ x2

1+ 25x?

—2a%x
a* + x4

None of these

[Rajasthan PET 2003]

1-a%x?

None of these

[DSSE 1985; Roorkee 1963]

-2
1+ x2
[AISSE 1984]
2
1+ x2
[AI CBSE 1988]
X
1-x*



104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

[ a- \/_ dy
If y=tan™ v
1 1 1
- b) — -
@) 2(1+x)\/; ® (1+x)\/; 2(1+X)\/;
9l an \/1+x +v1-x2
V1+x2 —41-x2
—X X -1
(a) (b) () —f/—
1-x* 1-x* 2v1-x*

If y=(1+x%tan x—x, then j—y:
X

(a) tantx (b) 2xtan’tx (c) 2xtantx-1
If f(x)=(x+1)tant(e %), then f'(0) equals

(a) %+5 (b) %+1 ©) %_1

Advance Level )

If y = sec(tan * x), then Z—i is
2001]
() (b) (©)
1+x? 1+x? 1-x?

If y=@0+x"H)@+xY?)@-x*), then j—z
(a) 1 (b) -1 (c) x
If f(x \/_ then f'(a) =

(x)= \/— @@=
(a) -1 (b) 1 (c) o
X41+y +y4J1+x =0, then Z_i:
(a) 1+ x (b) (L+x)? () —@+x)*

If V1-x% +41-y? =a(x-y), then j—y:
X

1-x? 1-y? x?-1
(a) 1-y? (b) ‘/1 Z © 1-y2

Function y = (x +Vx2+1)¢ satisfies

(@) (x*+1y =k% (b) (x*+1)y'=ky

The derivative of \/; +1 is
-1 4

1
- - b) —— B
) Ix(x +1) ®) Ixx+1 © x(WX +1)

() @+x2)y"+ky'—xy =0

Differentiation 155

[AI CBSE 1988]

(d) None of these

[Roorkee 1980]

1

241-x*

[Karnataka CET 2001]

(d)

2X
tan ! x

(d)

(d) None of these

[DCE 2002; Haryana CEE

(d) None of these

[MP PET 1994]

(d) a

(d) -@+x)?

[MNR 1983; ISM Dhanbad 1987; Rajasthan PET 1991]

y?-1
—X

(d)

[IIT Screening]

(d) @+x2y"+k?+xy'=0

1

(d) ———
43x(x +1)
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115.

116.

117.

118.

119.

120.

121.

122.

123.

1

Ix? +a? +x? +b?

If f(x)= , then f'(x) is equal to

(a) X 1 B 1
@ -b*)| Vx?+a? x?2+b?

© 2x ! 1 N 1
@ -b*)| Jx2+a? Jx2+b?

If Y@L-x%)+@L-y®) =a%(x* —y?), then j_yz
X

x2 [1_x® y2 1_y6
a) — b) =
@ 71y ® 5
If y:\/x+\/;,then y j—y equals
X

(a) 2\/;4—1 b) \/;+1

44/x 2Jx
If y:ﬂsin«/; , then j—y:

X

@ L by Veosx.

2\/005\/; 2x
d -
—/Xsinx =
dx

sin X + X €OS X sin X + X €cOS X
(@ —F— (b)) ——

24X sin X VX sin x

If y= f(2x—1] and f/(x)=sinx?, then v
X“+1 dx

2

6x2-2x+2 . (2x-1Y
(a) 2 2 2
x°+1) X +1
p— 2 —
© 2X 2+2x2+23inz(2>2< 1]
X +1) X +1

I P

dx | sin(bx +¢) |

e™[asin(bx +c)+b cos(bx +c)]
sin?(bx +c)

()

e™[asin(bx +c)—b cos(bx +¢)]
sin?(bx +c)

(9}

n
If y=bcos Iog(ij , then gy =
n dx

b n
(a) —nbsin Iog(%) (b) n bsin Iog[%)

5x+1
10x2-3

If y= f( ) and f'(x)=cos x , then j—y =

X

[Kurukshetra CEE 1998]

X 1 1
(b) -
(az+b2){\/x2+a2 \/x2+b2}

@ (az—bz){ L 2 }

Ix? +a? _\/x2+b2

[Roorkee 1994]

[MP PET 1997]

[AISSE 1985]

[IIT 1982]

[AI CBSE 1983]

2 NG
(© X—z ! y6 (d) None of these
ye V1-x
(o Yt @ X+t
4x 2Jx
L @ L
44x+sinVx 2y/sin x
© X Sin X + C0S X d) X Sin X 4+ C0S X
VJ2sinx v 2x sin x
(b) 6x2 —2x+2 .2(2x—1]
(x2 +1)? x2 +1
@ —2x%242x+2 .[Zx—ljz
(x2 +1) x2 +1
b) e®[asin(bx +c)—b cos(bx +c)]

sin?(bx +c)

(d) None of these

n
(©) ﬂsin Iog(iJ (d) None of these
X n

[MP PET 1987]



124.

125.

126.

127.

128.

129.

130.

131.

132.

() COS[ 5x +1 ji[ 5x +1 J
10x?-3)dx {10x? -3
5x +1

C CoOS| ———

© (10x2—3j

a xtan2 X |-
dx 2

(a) x3tan X sec? X y3xtan? X
2 2 2

X
() x?%tan? sec25+3x2 tan 2

X X
2" 2

d 1/x
—(tan a =
dX( )
2,.1/xy (@' log a) 211Xy (a1/%
(a) sec“(a )-X—2 (b) sec“(@'").(@a*"*.loga)
If y= w’then d_y:
V1-tanx dx

(a) L i-tanx ~sec2[%+xJ(b)

2 V1+tan x
X
If A= 2" cotx , then d_A:
Jx dx
4%
2*71— 2x cosec 2x +cot X. Iog[]
e
(a) X3/2
4%
2% — 2x cosec 2 + cot X. Iog[}
e

(C) X3/2
Differential coefficient of ysec vVx is
(a) L(sec Ix)*'Zsinx (b) L sec VX sinvx

4+/x 4x
d (sec x +tan xj_
dx \ sec x —tan x

2Cos X CoS X

@) ——— D) ———

(1—sin x)? (1—sin x)?

2
If x = f(m)cosm — f'(m)sinm and y = f(m)sinm + f'(m)cos m , then [—j +[

(@) [f(m)+f"m) (®) [fm)-f"m))°

If x = secd - cosf and y =sec" d—cos" 6 , then
d 2

(a) (x2+4)(d—yj =n’(y? +4) (b)
X

If y =logg,(tan x), then [d_yj =
dx w14

Differentiation 157

(b 5x +1 [5x+1]

10x2-3 10x2-3

(d) None of these

[AISSE 1979]

(b) x%tan 2. sec? X +3x2tan2 X
2 2 2
(d) None of these
sec x.log a sec?(a'’*).@'’*.log, a)
(o) X208 @ - -

],l—tanx -sec?| Z 4 x © 11/_1—tanx sec| x| (d)
1+tan x 4 2 V1+tan x 4

X
2“{— 2X cosec *X + cot X. Iog[4]}
e
(b)

X

(d) None of these

[MP PET 1996]

(©) %&(sec\/;f’zsin\/; (d) %\/;sec\/;sin«/;

[DSSE 1979, 81; CBSE 1981]

(9] 12_c:isn>; (d) None of these
2
j:] 3—:;} equals [AMU 1997]
, f(m)}’
(©) {f(m)¥ +{f'Mm)} (d){
{fm)} +{f'(m)} TTESE
[IIT 1989]

2 2
(x2+4)(j—§j = x2(y? + 4) © (x2+4)(j—§] — (2 +4) (d)



158 Differentiation

133.

134.

135.

136.

137.

138.

139.

140.

141.

(a) L

(b) - 4log 2
log 2

If u(x, y) = y logx + x logy, then u,u, —u, log x—u, logy +log x logy =

(a) o (b) -1

If y = log x.e® ") then j_y =
X

(a) e(m”x*xz)[lﬂsecz X + x)log x}
X

() e(‘a”“xz)[lﬂsec2 X +2x)log x}
X
di{log Vsinve* } =
X

(a) %e)(/zcot(e)(lz) (b) eX/ZCOt(eX/Z)

If yvx?+1 =log{Vx?+1—-x}, then (x2 +1)j—y+xy +1=
X

(a) o (b) 1

If y=1l0g., Sinx, then g—y is equal to
X

(a) (cot x log cos x + tan x log sin x)/(log cos x)?

(c) (cot x log cos x + tan x log sin x)/(log sin x)?

If y =log(x +e&) then j—i =
(a) 24x +e¥* b) 2% +e¥*
2% (x +e) 2% (x —e¥)
d log cosec 1 x
—(a 10 —
a )
(a) aIogm cosecx . 1 1 . |0g 0@

cosec "X xyfx2 _1

1 1

(C) a|0910 cosectx . A
cosec X | x| Yx2-1

-logy, @

d, i2

d—(e - tan X) =
X

(a) e‘/ﬁ{sec2 x4+ Xt X } (b)

1-x2
107* 0 X[dix (1o*t@n X)} is equal to

(a) tan x +x sec? x

(© In 10£tan X+ + tan x sec xj

COs ™ X

(©) i

(d) None of these
log 2

[EAMCET 2003]

(c) 1 (d 2

(b) e(m”x*xz)[lﬂsecz x —x)log x]
X

(d) e(‘a”“xz)[lﬂsec2 x —2x)log x}
X

1 X X 1 x/2 x/2

() Ze cot(e”) (d) Ee cot(e™' )

[Roorkee 1978; Kurukshetra CEE 1998]
(c) 2 (d) None of these

(b) (tan x log cos x + cot x log sin x) /(log cos x)?

(d) None of these

o 2x-el @ bt
2Jx(x+e?) 2fx(x-e")
[Roorkee 1990]
(b) _ g'%910 cosec x| 1 - 1 -logyo @
COSEC X | x| JIx2 -1
(d) _ g"910 cosec™'x | 1 L -log; @

cosec X y4/x2_1

[AI CBSE 1979]

e

1-x2

ﬁ{secz x - Xtanx } () e‘/ﬁ{sec2 X+ AN X } (d)

1-x2

(b) In10(tan x + x sec? x)

(d) xtan x In 10



142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

1-x
1+x

If y:sin{Ztan1 —},then 3§

1

(a) —— (b)
2J1—x?

d 1 |14cos x
—1| cos ]/— =
dx 2

(a) 1 (b)

1—(log x)?

_ -1
If f(x)=cos L+(Iog %)

(a) 1 (b) =
e

acos(x —a)+b

} , then the value of f'(e) =

1 a
Ify= cos
g Ja? —b? [ 0

1 2

9 tan “L(sec x +tan x) =
dx

() 1 (b) 1/2

d 1 [1—cos X
— | tan 1/ =
dx 1+cos x

(@) —% (b) 0

X1/3+a1/3

a1 d
If y =tan (W], then x .

1
3x231 1 x?7?)

()

The differential coefficient of tan 1[

(@) v1-x? (b)

—|sin?cot™® equals

1+x
1-x

1
(@ o ® 7

If f'(x)=sin(logx) and y = f[M
3-2X

} where 6 =a+bcos(x —a), then d—:
X

(b)

3X213(1+X2I3)

JL+x —1-x
VI+x +41-x

(9]

(o =

© 2

e

dy

1
(9] 9—2

(c) cosx

Differentiation 159

X

(d)
[AI CBSE 1982]
(d) None of these
[Karnataka CET 1999]
@ =
[Orissa JEE 2003]

2
(d) re

[AISSE 1985, 87; DSSE 1982, 84]

(d) sec x

[Ranchi BIT 1989; Roorkee 1989; Rajasthan PET 1996]

(9]

N |-

(9]

() —F/—
2J1—x?

(o -=

- 3x2/3(1+x2’3)

(d)1

[DSSE 1986]

L S
3X2/3(1+X2I3)

(d)
[MP PET 2003]

(d) x

[EAMCET 1996]

(d)1
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152.

153.

154.

155.

156.

157.

158.

159.

160.

. 1 12 .
a) sin(log x). b sin| lo
(a) sinlog x). <2 ®) =5 [ g(
2, 3
If y=tan™ %IZX—XZ then . equals
a@® —3x°) dx
1998]
3 a
a b
(@) aZ+x?2 (b) aZ+x?2
If y =sinh~*(tan x), then the value of g—y is
X
(a) sin x (b) cos x
i[sinh’lx]x equals
dx
(a) +log(sinh™x)

. x
V1+x2.sinh7tx

X

V1+x2.sinh™x
If y =sin'(xv1-x +xv¥1-x?), then j—y:
X

-2X 1 -1

(c) (sinhlx)X[ + Iog(sinhlx)]

(a) + (b) -
Vi-x2  2dx-x? Ji-x?  2Jx—x2
X . 1-x d
If y=tan*—— +sin{2tan? , then =
’ 1+v1-x2 { (1+Xj} dx
X 1-2x
(a) (b)
1-x 1-x
' 2
If y—Cot’l M:| th d_y:
X dx
1 1 1 1
@) 2 1+x? (b) 2 1-x?
X+1
If y=tan™ 2 , then dy _
—4% dx
2" og, 2 2% og, 2
a b &
@ =% () = 4x
- a dy
If y=tan' , then -+ =
y ( —aZXJ dx
2.a"log a 2.2 loga
a b) ———
@ = ® =
_ cost _ d_y
If y=x.e"" x+sec(2x—-1), then i equals

)

(9]

(9]

(b)

(d)

(9]

(9]

(9]

(9]

(9]

e

3a
a?+x2

secC x

(sinh™x)*? !

None of these

V14 x2

+
Ji-x2  2Jx—x2

1-2x

2J1-x?

1+ x2

2" log, 2
1-4*

2.a"log a

(d) None of these

[IIT 1969; Rajasthan PET

3x
a?+x2

(d)

(d) cosec x

[Roorkee 1981]

(d) None of these

1
d
(d) 1+x2
2
d
(d) P
2** Jog, e
d) &= —¢22*~
@ =
o) 2.a"log a
a? -1

[Rajasthan PET 1986]



161.

(@) e 'x{1- =X = |+ sec(2x —1). tan(2x 1)
1-x

(b) e x|1-—X — | —sec(2x —1). tan(2x 1)
1-x

(©) e 'x1- X = |+ 2 sec(2x —1). tan(2x - 1)
1-x

(d) None of these

a+btan X],then dy

If y=tan’1(
b —atan x

() 1 (b) -1

Differentiation 161

1
1+ x2

(o) x (d)

Methods of differentiation O

162.

163.

164.

165.

166.

167.

Basic Level

If x*+8xy +y> =64, then j—y:
X
3x*+8 3x*+8
(a) —— -2 (b) =2
8x +3y 8x +3y
- dy
If sin®x+2cosy+xy =0, then o
X
y +2sin x (b) Yy +sin 2x
2siny +Xx 2siny —x
dy

If ysec x +tan x+x% =0, then Fi
X

2xy +5ec? X +Y sec X tan x
X2 +sec X

()

2xy +5ec? X +Y Sec X tan X
X2 +Sec X

(o) -

If sin(xy)+> =x%—y, then L
y dx

(a) Y2 —y” cos(y)-1] [2xy —y? cos(xy)-1]

xy 2 cos(xy)+y? — x

If 3sin(xy)+4 cos(xy)=5, then j_y =
X

xy 2 cos(xy)+y? —x

(b) 3sin(xy)+4 cos(xy)
3 cos(xy)—4 sin(xy)

If x%Y+2xye*+13=0, then j_y:
X

(a) - L
X

2xe¥ 7 +2y(x +1)
x(xe¥ ™ +2)

2xe* Y +2y(x +1)
x(xe? ™ +2)

(a) (b)

2
3x2+—8y (d) None of these
8x° +3y
[AI CBSE 1980]
(o) w (d) None of these
siny +x
[DSSE 1981; CBSE 1981]
2xy +5sec? X +sec X tan x
) -

X2 +SeC X

(d) None of these

p— 2 p—
© _ y[2xy —y* cos(xy)—-1]

> 5 (d) None of these
Xy © cos(xy)+y“ —X

[EAMCET 1994]

© 3 cos(xy)+4 sin(xy)

- (d) None of these
4 cos(xy)—3sin(xy)

[Rajasthan PET 1987]

C 2%’ +2y(x +1)

d) None of these
x(xe? ™ +2) (@)

(9]



162 Differentiation

168. If siny =xsin(a+y), then j—y =
X
2001]
(@) sin(a+y) sin(a+y)
sin(a + 2y) cos(a + 2y)

169. If y=x*, then Y _
dx

(a) x*log ex

(b) x*(1+lj
X

170. If y*+xY =a°, then ((;i_y =
X
yx' T +y*logy

@ Y x' L +y*logy
xy* 7 +xY log x

xy* 1 +xY log x

171, If y= w then d_y:
) \/(x—c)(x—d) ’ dx

@ Y[, ot 1
2| x-a x-b x-c x-d

(C)%{1+1 1_1}

X—a X-b x-c x-d

a

172.
7 dx

(Xloge X) _

(a) 2 (10ge x-1). Ioge X (b) x (10ge x-1)

173. If x¥ =y*, then gy _
dx

x(y log, x +x)

x(y log, X — )

174. If y=x""* then dy _
dx

X €os X. log x +sin x KN
x .

()

(c) y[xsinx.log x + cos x]

175. di{(sm Xy} =
X

X €0s X + sin x log sin x
(a) .
sin x

(c) (sin x)x{ S

X sin x +sin x log sin x}

176. If 2* +2Y =2** then the value of Z_y at x=y=1is
X

(@) o (b) -1
177. If x¥ =e*7Y, then Y
dx

2000]

[Karnataka CET 2000; UPSEAT

sin(a+y) @ sin(a+y)
sina cos a

(9]

[AISSE 1984; DSSE 1982; MNR 1979; SCRA 1996; Rajasthan PET 1996; Kerala (Engg.) 2002]

(c) (1 +1logx) (d) x*log x

y-1 X y-1 X
© -2 @
Xy +xY Xy +xY
1 1 1 1
b — -
¢ )y[x—aer—b X—C x—d}

(d) None of these

[MP PET 1993]

© EIoge X (d) x@%* Jog, x
X

[DSSE 1986; MP PET 1997]

y(y loge x —x)

y(y log, X +X)
[DSSE 1983, 84]

y[x cos x.log x + cos X]
X

(d) None of these

(b)

[DSSE 1985, 87; AISSE 1983]

(b) (sin x){

X €0S X + sin x log sin x
sin x

(d) None of these

[Karnataka CET 2000]

()1 (d 2

[MP PET 1987; MNR 1984; Roorkee 1954; Ranchi BIT 1991; Rajasthan PET



178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

(a) log x.[log(ex)]™ (b) log x [log(ex)]?

%{(sin X)%9*} =
(a) (sinx) X{é log sin x + cot x}

(c) (sinx)" {l log sin x + cot x}
X

y = (tan x)@0""" | then at x = % , the value of j_y =
X
(a) o (b) 1
If xPy9 =(x+y)", then Y _
dx

2001]
@ ® -1

X X

If y = (tan x)***, then j_y =
X

(a) ycosec?x (L-logtan x) (b) ycosec?x (l+log tan x)

_ e”log x

If y= dy

>—, then — =
X dx

) e [1+(x22)logx] (b) e [l—(x—42)|og x]

X X

(a

2X
If y=ﬂ,then v
X sin X dx

2X 2
e“"[(2x —1)cot x — x cosec “X
(@) EIx—Deot; ]

X

2x 2
e“"[(2x —1)cot x + X cosec “x
(o Elx-Deot; ]

X
2
JX (2% +3) then I _

Vvx+1 dx

1 4 1
@) y[§+ 2x+3 2(x +1)} ®

cin y)3/2
Ify=2(x sin x)

If y=

, then d_y =

Jx dx

20x—sinx)*’?[3 1-cosx 1
Jx 2 1-sinx 2x

20x—sinx)""?[3 1-cosx 1
Jx 2 x—sinx 2x

d X1
Pl OOl b

()

(9}

(a) (x—=2)[x+log(x —2)]

- - X -
The derivative of x* is

(b) (x -2 '[(x —2)log(x —2)+x] (€) (x —2)*"[x +log(x —2)]

Differentiation 163

(c) log x.(log x)? (d) None of these

[DSSE 1984]
H log x 1 H
(b) (sinx)*® [— log sin x + cot x log x}
X
(d) None of these

[West Bengal JEE 1990]

(c) 2 (d) None of these
[Rajasthan PET 1999; UPSEAT
X X
(o) — (@ -—
y y

(c) 'y cosec 2x (log tan x) (d) None of these

[AI CBSE 1982]

© e [l—(x—32)log x] ) e [1+(x—32)|ogx]

X X

2x 2
e“"[(2x +1)cot X — X cosec “x
by &Iex+) i ]

(d) None of these

[AISSE 1986]

1 4 1
© y[§+2x+3+(x+l)} (@

1 4 1
y|—+ +
|:3X 2x+3  2(x +1)}

(b)

20x—sinx)*’?[3 1-cosx 1
Jx 2 x—sinx 2x

(d) None of these

[Rajasthan PET 1992]

(d) None of these



164 Differentiation

X
(a) x*? {a—+aX log alog x] (b) x& [@* +xa* log X] () x¥ [xa* +a* log X] (d) None of these
X
188. If x =asin26(1+cos 26),y =bcos 26(1 —cos 26), then j—y = [Kurukshetra CEE 1998]
X
btan @ atan ¢ a b
a) —— b C d
@) (b) b © btan @ (@) atan 6
189. If x = a[cost+ log tan %), y =asint, then j—y = [Rajasthan PET 1997; MP PET
X
2001]
(a) tant (b) —tant (c) cott (d) —cott

190. If x =sin}(3t—4t%) and y =cos ™ (¥1-t?), then g_y is equal to
X

(a) 1/2 (b) 2/5 () 3/2 (@) 1/3
2t 1-t2 dy
191, If x=——,y= , then — equals Rajasthan PET 1
9 L VT oe o 4 [Rajasthan 9991
2t 2t 2t
a b C d) None of these
(a) 71 (b) 71 (9] =y (d)
3at 3at? dy
192, If x=——, y= , then % =
9 100 T e dx
t(2+1t%) t(2-t%) t(2+t%) t(2-t%)
a b [¢ d
@ 1-2t3 (b) 1-2t3 © 1+2t3 @ 1+2t
193. If x=a (t+ sint) and y = a(1 - cos t), then Z—y equals [Rajasthan PET 1996; MP PET
X
2002]
(a) tan(t/2) (b) cot(t/2) (c) tan 2t (d) tant
4 L4 dy 3z
194. If x=acos" @, y=asin" 6, then v at B:T [Kerala (Engg.) 2002]
X
(a) -1 (b) 1 (c) -a? (@) a*
195. If x=2cost—cos2t, y=2sint—sin2t, then at t:%,:—y:
X
(@) v2+1 (b) V2+1 (© “22+1 (d) None of these
196. If tany 2t and sinx =——, then gy _ [Rajasthan PET 1994]
’ 1-t? 1+t dx )
2 1
a) — b) — c) 1 d) 2
@ ®) © (@
197. If x =at?, y = 2at then Z—y att=2 [Rajasthan PET 1992]
X
(a) 2 (b) 4 () 1/2 (@) 1/4
198. If x=t*+t+1 and y:sin%ucos%t then at tzlg—y equals
X
(a) - n/6 (b) /2 (c) -n/4 (d) n/3

199. If y=e**"" " then :—y:
X



200.

201.

202.

203.

204.

205.

206.

207.

208.

209.

Differentiation 165

y 1 y y
a) — b) — c) —/— d) —
@ ® = © 7 @ 5
If y _ (Sin X)(Sin X)(sinx) ...... 0 , then d_y _
dx
2 2
(a) y“ cot x ) y cot>.< © y cot x_ o y cot x_
1-ylog sin x 1+y log sin x 1-y log sin x 1+y log sin x
The differential equation satisfied by the function y = \/sin X + \/sin X ++/SiNX +...... o ,is [MP PET 1998]
(a) (2y—1)d—y—sinx:0 (b) (2y—1)cosx+d—y:0
dx dx
dy dy
(c) 2y-1)cosx——-=0 (d) (2y—-1)——=-cosx =0
dx dx
If y:JIogx+\/Iogx+,/Iogx+ ...... o , then j—y—
X
X X 1 1
a b C d
(a) 2y -1 (b) 2y +1 () x(2y —-1) (d) XL -2y)
If y= \/f(x)+,/f(x)+,/f(x)+ ...... , then the value of (2y - 1) j—y is
(a) f(x) (b) f'(x) (c) 2f'(x) (d) None of these
Advance Level
2,2 1 4 a_0 1 dy .
If x“+y :t—?, XT+yT =t +t—2, then & equals [Rajasthan PET 1999]
(a) 1/xy? (b) 1/x% () —-1/x% (d) —-1/xy3
If f'(x)=sin(log x) and y = f(2x +3 , then g _ [BIT Ranchi 1986]
3-2x dx
9 | 9cos[log zxz3j 9sin[log 2X+32j
(ay 200109 %) (b) _2X © 3~ 2x (d) None of these
X(3 — 2x)? X(3 - 2x) (3-2x)
Y of log(xy) = x2+y? is
dx
2x2 -1 2x2 +1 x(2x2 -1 2x2 -1
x(1-2y%) x(1+2y7) y@y“-1) x(2y*-1)
(x —y)e*™* N =k | then
(a) (y—2x)g—y+3x—2y:0(b) yg_erx_zy:o (o a(yj—)}:+x—2y]:1 (d) None of these
X X
XX dy
If y=(x*)", then —=
dx
(a) (x*)*(L+2log x) (b) (x*)*(L+log x) (0) x(x*)@+2log x) (d) x(x*)*(L+log x)
If y=(xlog x)®'"9*  then j—y = [Roorkee 1981]
X
log log x 1 1 1
(a) (xlog x)*™8 {—(Iog x + log log x)+ (log log x)[—+ J}
X log x X xlog x
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() (x log )" log log x{ 2 +1}
logx x

(c) (x log x)*'¢* log log x {—1 +1}
X log x

(d) None of these

1Y dy
210. If y=|1+—| ,then —=
X dx

(a) (1+£J {Iog[lJrlJ— ! }
X X 1+Xx

(o) (x +l)x[log(x —1)—L}
X 1+x

211. If y=x%"), then o
dx

(a) y[x*(logex).log x +x*] (b) y[x*(logex).log x +X]

1

cos ™ X a4 dy
212, If y=————— and z=a"" *, then ==
1+3a%% X dz
1 1
(@ — =, (0) ————=+
1+ aCOS X 1+a005 X

[BIT Ranchi 1992]
(b) (1 + lj {Iog(l + lﬂ
X X
(d) (x +1j {Iog(l +£)+ ! }
X X 1+x

[AISSE 1989]

(c) y[x*(log ex).log x +x*7] (d) y[x*(log, x).log x +x*7]

[MP PET 1994]

1

(9] = (d) None of these
cos X)

@L+a

213. Let the function y = f(x) be given by x=t> -5t —20t+7 and y=4t® —3t?> —18t+3, where te(-2,2). Then f'(x) at

t=1is
5 2
a) — b) £
(a) 5 (b) c
N
Jx
214. If y:\/; , then Zl_y:
X
2 2
@ -—r ) ——
2x — 2y log x 2x + log x
dy
215. If y=x+ 1 , then — equals
X + dx
1
X +
X+
y y
a b
(@) 2y — X (b) 2y + X
216. If y= X » , then dy equals
a+———————— X
b+ X
X
a+
b+
b b
(@) ——— (b)
ab + 2y) b+ 2y
sin x
217. If y= , then
14 c0s X
sin x

1+cCoS X....... 0

(L+y)cos x +sin x (@ +y)cos x —sin x

(a)

1+2y+cos X —sin X 1+ 2y +cos X +Sin X

(o) % (d) None of these
y2
) ——— (d) None of these
2x + 2y log x
y y
C d
© y —2X (@ y + 2X
a
c) — d) None of these
(© b(b + 2y) (d)
dy _
dx
(L +y)cos x +sin x
(c) (d) None of these

1+ 2y +C0s X +Sin X



218. If f(x)= %, then the derivative of the composite function f[f{f(x)}] is equal to
—X

219.

220.

(a) o (b) 1/2 () 1

If u=f(x%),v=g(x?), f(x)=cos x and g'(x)=sinx then :_u ts
\')

(a) %x. cos x°.cosec x2 (b) %sin x3. sec x? (c) tan x
Let f(x)=e* g(x)=sin" x and h(x) = f(g(x)), then h(x)/h(x)=

(a) e (b) 1/V1-x2 (c) sintx

Differentiation 167

[Orissa JEE 2003]

(d) 2

(d) None of these

(d)1/1-x?)

Differentiation of a Function with Respect to Another Function 0

221.

222.

223.

224.

225.

226.

227.

228.

229.

230.

Basic Level »

The derivative of sin?x with respect to cos® x is

(a) tan?x (b) tan x (c) -tan x
The differential of e* with respect to logx is
(@ e (b) 3x%* (©) 3x%

The differential coefficient of x® with respect to x*® is
2000]

(a) 5x? (b) 3x3 (c) 5x°
The rate of change of vx? +16 with respect to X _ atx= 3, will be
X -
24 24 12
a) —— b) — c) —
() c (b) c (o) c
Differential coefficient of sin™ i_—x w.r.t. \/; is
+ X
1 Jx
(@ — (b) () 1
2% 1-x
Differential coefficient of sec* . 21 . w.r.t. V1-x? at x =% is
X —
(@) 2 (b) 4 (c) 6
Differential coefficient of sin™* x w.r.t. cos*V1-x? is
1
a) 1 b c) 2
(@) ®) ©

The differential coefficient of tan"'v/x with respect to Jx is

(@) ) —— © ———
V14X 2X4/1+ X 2\/x@+x)

.. _ 1 .
Derivative of sec 1{ﬁ} w.r.t. J1+3x at x :_% is
X —_

(a) o (b) 1/2 (c) 1/3
Differential coefficient of cos'l(\/;) with respect to /(1—x) is

[DCE 2002]

(d) None of these

[KCET 2002]
(d) 3x%* +3x2
[EAMCET 1988; UPSEAT

(@ 2x°

[MP PET 1987]
12
d -=
(d) c
[Roorkee 1984]

(d) None of these

(@)1
[MNR 1983; AMU 2002]

(d) None of these
1

d) —

(@) 1+Xx

[EAMCET 1991]

(d) None of these
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231.

232.

233.

234.

235.

236.

237.

238.

239.

24o0.

1
(@) Jx () —/x () —

Ix

2
Differential coefficient of tan™* L w.r.t. cos*(x?) is
+X
1 1
a) — b) - = c) 1
(a) 5 (b) 5 (c)
2 J—
If u= tanl{w} and v=2tan"x, then ;i_u is equal to
X v
(a) 4 (b) 1 () 1/4
o . 2x Laf1-x2).
The derivative of sin > | w.r.t. cos > | is
1+x 1+x
(a) -1 (b) 1 (c) 2
X .
Differential coefficient of tan™| ———— | w.r.t. sin"* x, is
[1 +41-x2 ]
1
(a) 5 (b) 1 () 2
_ 2 _ 2
The derivative of cos™ ! X2 w.r.t. cot™! 1—3)(2 is
1+x 3X =X
3 2

a) 1 b) — c) —
(a) (b) 5 () 3

sin x 1

The differential coefficient of e with respect to sin™ x is

(a) cos™x (b) e (c) e

Advance Level )

-1

Differential coefficient of tan—i w.r.t. tanx is
l1+tan "X
1 -1
a) ——— b) ———— ) —————
@ 1+tantx ®) 1+tan~tx © (@ + tan~* x)?
2 _ ' _y2
The derivative of tanl[w] with respect to tanl[%
X - 2x
1 1 1
a) — b) — c) —
(a) 8 (b) 2 (© 5

1-x2

Differentiation of tan l[

1 1
@ 7 ®) -2 (c) 1

Differentiation of sin™(2axv1—a?x?) with respect to y1—a?x? is

(a) 2 (b) ax () 2
ax

]atx=o,is

] with respect to cos (2xv1-x?) is

d) ——
()‘/;

(d) o

(d) -1/4

[Karnataka CET 2000]

(d) 4

(d)

[Karnataka CET 2003]

(d)

N

(d) sin"tx

-1

@ 2(1 + tan ™ x)?

(d)1

(d) -1

@ -2
ax



241.

242.

Differentiation of tan’l(rr;a;(j with respect to v1+a%x? is

(@) —— ®) ——— © —2
ax+/1+ax J1+ax axy1+a®x?
, _y?2
The value of derivative of tan™ u w.r.t. to sec’l(z;J
1-2x 2x° -1
(a) 1 (b) -1 (o) o

Differentiation 169

1

@) ———
axv1l-—a?x?

at x :% equals

(d) None of these

Successive Differentiation or Higher Order Derivatives 0

243.

244.

245.

246.

247.

248.

249.

250.

251.

Basic Level

If y=(x?-1)", then the (2m)" differential coefficient of y is

(a) m (b) (2m)! (c) 2m
The n'" derivative of xe* vanishes when
() x=o0 b)yx=-1 (c) x=-n
2
If xPy9 =(x+y)’*9, then d—g =
dx
() o (b) 1 (o) 2
. d?y
If y=Acosnx +Bsinnx , then d_2:
X
(a) n%y (d) -y (©) —n?y
. d?y .
If x =a sin # and y = b cos 6, then o is
X
(a) = sec?0 ) 2sec?o © Dsecto
b a a
If y =acos(log x)+ sin(log x), then
(a) xzﬂ—xd—y+y—0 (b) xzﬂ—xd—y—y—o () x2ﬂ+xd—y—
dx?  dx dx?  dx dx?  dx
y d’y .
If ¢’ +xy =e, then the value of W for x = 0, is
X
1 1 1
(@ = ®) = © =
e e e
2 3 4 2
If y:l—x+x——x— L , then d_)2/7
21 31 4
(a) x (b) - x (© -y
2
If y=ax" +bx ™", then xzd—)zl—
X

(a) n(n -1y (b) n(n + 1)y (c) ny

(d) m!
[AMU 1999]
(d x=n

[West Bengal JEE 1992]

(d) None of these
[Karnataka CET 1996]

(d) None of these

[UPSEAT 2002]

(d) ——
a’sec® o

2
(d) xzjx—)zl+x:—i+y=0

[Kurukshetra CEE 2002]

(d) None of these

[Karnataka CET 2003]

(dy

(d) n%
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252.

253.

254.

255.

256.

257.

258.

259.

260.

261.

262.

263.

264.

If y= a+bx?;a, b arbitrary constants, then

d2y d?y dy d?y dy
a) —=2 b) x—=—7 C) X—5———+y=
()dx2 Y (b) dx?  dx © aZ dax
d2y
If y=xlog| ——|, then x*—2 =
y g(a+bxj dx 2
dy dy Y dy
& _ b 9 _ 9 _
(a)xdxy ()(xdx y} (c)ydxx
dZ
——(2cos x cos 3x) =
v ( )
(a) 2%(cos 2x+22cos4x) (b) 22(cos 2x — 22 cos 4X) (c) 2%(—cos 2x + 22 cos 4X)
d2y
If x=t?, y=t, then — =
y dx 2
(a) 3/2 (b) 3/(4t) () 3/(21)
2

If y=ae™ +be ™, then d—le—mzy =

dx
(a) m?@e™ —be ™) (b) 1 (c) o

d3y
If y=x2%™, where m is a constant, then v
X

(a) me™m3x2+6mx +6) (b) 2m3xe™ (c) me™ (m?x? +2mx +2)
If f be a polynomial, then the second derivative of f(e*) is
(a) ') (b) f"Ee*)e* +f'e*) (©) fu(ex)er +f"(e*)

If y=ae”*+be™ +c where a, b, c are parameters then y” =

@y (b) v (0o

2,1

If y = a cos(log x) + b sin(log x) where a, b are parameters then xy"+xy'=

@y () -y (o) 2y
If y=x3loglog,(1+x) then y”(0) equals
(a) o (b) -1 (c) 6log, 2
2
d_>2< is equal to
dy
1 (d?y /dx?) d?y
a) ——— b) ——* c) —-
@ (dy /dx)? ® (dy /dx)? © dx 2

. . d? .
If x=e'sint, y=e' cost, tisa parameter, then d_g at (1, 1) is equal to
X

(a) -1/2

n

(b) -1/4 (c) o

e (sin2x) =
X

[EAMCET 1994]

dZ
(@ xdx—‘z’=2xy

[West Bengal JEE 1991; Roorkeee 1976]

[Rajasthan PET 2003]

(d) —22(cos 2x + 2% cos 4X)

(d) 3t/2

[MP PET 1987]
(d) None of these

[MP PET 1987]

(d) None of these

(d) f"e*)e® +f(e*)e*

(d) y”
[EAMCET 2002]
(d) -2y
[AMU 1999]

(d) 6
[AMU 2001]

(—d?y /dx?)

d
(@ (dy / dx)?

[AMU 2001]

() 1/2



265.

266.

267.

268.

269.

270.

271.

272.

273.

274.

. (nrx no. (nx
(a) sm(7+xj (b) 2 sm[7+2x)

09

(a) (n —nl)! D) n_r:
X X

dx_nn(ezx + 672X) —

(a) e2X+(_1)ne72>< (b) 2n(eZ>(_e72>()

If y=sinxsin3x, then y, =

(a) 1{cos[Zx +n£j—cos[4x+n£ﬂ
2 2 2

() 1{4” cos[4x +n£]—2n cos[Zx +n£ﬂ
2 2 2

X .
1S

The n™ derivative of I

1" n! n!

b)) ——
(a) (1_X)n+1 ( ) (1_X)n+1

If y =sin? x, then value of y, is
(a) 2" cos(zx +”7”] (b) -2" cos(zx +”7”j

If y = sin 2x cos 2x, then value of y, is

(a) 22t sin(4x +”7”] (b) 22" sin(4x +”7”J

If y=e%%*, then the value of y, is

(a) 5ne(375x (b) (_5)ne675><

If y=8%, then the value of y, is

8 (b) 8

(@) log, 8 (log, 8)"

D"[f(ax +b)] is equal to

(a) n'f(ax+b) (b) a" f,(ax +b)

Differentiation 171
(c) 2" sin(% + ZXJ (d) None of these

[Rajasthan PET 2002]

(9]

(n —n2)! ) 1t (n —nl)!
X X

(C) 2n[eZ>< +(_l)ne72><]

(b) 1 2" cos[Zx +n£j—4” cos[zlx +n£)
2 2 2

(d) None of these

(d) None of these

D" 1

(C) (1 _ X)n+1 (d) (1 _ X)n+1

(c) —2"* cos(Zx +n77rj (d) None of these
(c) 2% cos(4x +n77zj (d) None of these
(c) 5""et™ (d) (-5)'"e”™
(c) 8%log, 8

(d) 8%(log, 8)'

() (n-1)!a" f (ax +b) (d o

If y=x""log x, then which of the following statement is true

(a) Xyn =n! (b) Xyn :(n_l)!

(©) xy,=n-2)! (d) x%,=n!

Advance Level )
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2
275. If x =f(t) and y = f,(t), then 3_32':
X
(a) fif; Tzfz ff (b) fif; jefz fi © fl”(t) ) —]} ®
(f) () f'(t) ()
2 . . d 3 dzy .
276. If y° =p(x) is a polynomial of degree three, then 2d—X y vl i [IIT 1988; Rajasthan PET
2000]
(a) p"'(x)+p'(x) (b) p"(x).p"(x) (c) p(x).p"(x) (d) Constant
d3y
277. If x = a cosé, y = b sing, then v is equal to
X
Sb 4 4 3b 4 3b 4
(a) ——5cosec g cot” 0 (b) ?cosec 0 cot 6 (c) —a—acosec O cot 0 (d) None of these
a
d20y
278. dW(Z COS X €0S 3X) = [EAMCET 1994]
X
(a) 2%(cos 2x —2% cos 4x) (b) 2% (cos 2x + 2% cos 4x) (c) 2%(sin2x +2% sin4x) (d) 2%(sin2x —2% sin4x)
d2u
279. If u=x%®+y? and x=s+3t, y=2s—t, then o [Orissa JEE 2002]
S
() 12 (b) 32 (c) 36 (d) 10
. « d2x
280. If y=sinx+e”, then d—Z: [KCET 1999; UPSEAT 2001; Haryana
y
CEE 2002]
. -1 sinx —e* sinx —e* sinx +e*
(a) (=sinx+e’) ®) ——= © ——= D —=
(cos x +€%) (cos x +e*) (cos x +€%)
2 d?y
281. If x =at", y = 2at, then o7 = [Karnataka CET 1993]
X
1 1 1 1
a) - b) — c) - = d) ——
(a) " (b) Y (© ° (d) o
dn
282. If I, = i (x"log x), then 1, -nl,_; = [EAMCET 2003]
(a) n (b)n-1 (c) n! (d) (n-1)!
283. If y =(sin? x)? +ksin* x then which is true
(a) (1—x2)ﬂ—xd—yf (b) (1+x2)ﬂ—xd—y72 © (1—x2)ﬂ+xd—y72 (d) (1+x2)ﬂ+xd—y72
dx? = dx dx? = dx dx? = dx dx?  dx

284. If y=e™ * then which is true
(@) @+x%)y,+@x-1y; =0 (b) @+x?)y, +(2x+1)y, =0 (©) @+x*)y,-(x-1)y, =0 (d) @+xy,-@x+1y; =0
285. The function u=e*sinx, v=e*cos x satisfy the equation

2 2
(a) vz (b) d—LZJ =2v ©) d—\; =-2u (d) None of these
dv dx dx dx



286.

287.

288.

289.

290.

201.

202.

203.

294.

295.

296.

If x>+y?=a’ and k =1, then k is equal to
a

"

Differentiation 173

" "

y Lyl 2y y
(@) — (®) —— (©) — (d) —f/——
Ji+y' A+y?)? J1+y? 2@ +y"?)
/ 3 d2y .
If (a+bx)e’* =x, then the value of x 2 is
X
d ? dy Y d
(a) (yd—i—xJ (b) [x d—i—y] (c) x%—y (d) None of these
If y =[log(x +vx*+1)]* then which is correct
(a) (1+x2)ﬂ+xd—y—2 (b) (1+x2)ﬂ—xd—y—2 (©) (1+x2)ﬂ+xd—y—0 (d) (1+x2)ﬂ—xd—y—0
dx?  dx dx? = dx dx?  dx dx? = dx
Ify __t then ﬂ equals
x?-a?’ dx?
3x? +a? 3x? +a? 23x?% +a?) 23x?% +a?)
a) ———— b) —— c) ———= d) —————
( ) (XZ_a2)3 ( ) (Xz_a2)4 ( ) (XZ_aZ)3 ( ) (XZ_a2)4
If yH/™ 4y '™ = 2x, then (x*-1)y, + Xy, is equal to
(a) m?y (b) —-m?y () £m?y (d) + my
S 12 12 2\ d?y dy .
If y=(sin" x)" +(cos™ x)°, then (1-x")—5 -x— is equal to
dx dx
(a) 4 (b) 3 () 1 (d) o
If y:e&+e‘& , then xy2+%yl—%y is equal to
(@) o (b) 1 (© -1 (d 2
. dSy 7o,
If y =sin2x then —% at x = is equal to
dx 2
(a) - 64 (b) o (c) 64 (d) None of these
" 2
COS” X =
dx"

(a) 2" cos(Zx +%j

n-1 _z
(b) 2 cos(Zx 2]

If y=cos® x, then y, is equal to

(a) 223 cos(4x + n%j 42t cos(Zx + nT”j

() cos(4x +n7ﬂ] +cos[2x +

n

7

If y=sin? xsin2x then y, is equal to

(a) 2"t sin[Zx +n7”] +41 sin(4x +n77rj

(c) 2! cos(Zx +”7”j (d) 2"* cos(Zx—nTﬂj

(b) 222 cos(Zx +n7ﬂ] +2mt cos(4x + nT”j

(d) None of these

(b) 2"t sin[Zx +n7ﬂj +41 sin(4x +n77rj
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(o) 2 sin(Zx +n77zj+ sin(4x +n77rj (d) None of these
0 n'" Derivative Using Partial Fractions 0
Basic Level )
297. n™ derivative of __t is
3x2—5x+2
1 3n+1 1 3n+1
a) (-1)"n! + b) n! _
( ) ( ) {(X_l)nﬂ (3X—2)n+l} ( ) {(X_l)nﬂ (3X_2)n+l}
. 1 3n+1
(c) -1)'n !{(x e - 3 —2)"*1} (d) None of these
298. n™ derivative of 2; is
X“+5X+6
1 1 n 1 1 n 1 1
a) (-1)"n! — = |(®)(1)"n! - c) (-1)"'n! - d)None of these
( ) ( 1) n'|:(x+2)n+1 +(X+3)n+1}( )( ) |:(X+3)n+l (X+2)n+1:|( ) ( ) |:(X+2)n+1 (X+3)n+1:|( )
Advance Level )
299. n™ derivative of 2x+3
+7
() (-1 15"t (b) (-1 ni5"t © (-1 ni5"t @ (-1 5"t
Bx+7)" Bx+7)"* Bx+7)" Bx+7)"
300. n™ derivative of ——— is
X°—a
_1"n! ~1N"n!
@ X ar o xr e ® s art - x-ap
2a 2a
(_1)n n! 1 1 (_1)nn ! n-+1 n+1
C - d) ——[(x-a)" +(x+a
© S T s (@) 2l (x+a) ]
() Differentiation of Determinants 0
- Basic Level
x x2 X8
301. If f(x)=|1 2x 3x?,then f'(x) is
0 2 6x
(a) x? (b) 6x (c) 6x? (@1
sec O tan? 0 1

302. If f(x)=|8secx tan x x|, then f'(@) is
1 tanx—-tané O
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(a) o (b) -1 (c) Independent of ¢ (d) None of these
. . . . . ) 900 fte o
303. Let f, g, h and k be differentiable in (a, b) and F is defined as F(x)= hix) k(x) for all x €(a,b) then F' is given
X X
by
fgl |f g o9 |f g fol (fg fogl |9
b d
(@) thh' k‘ ()‘h th' X ©1h elfn @1 efn «
Advance Level )
x3 x? 3x2 .
. d f(x) .
304. f(x)=|1 -6 4 |, here p is a constant, then v is
X
p p° p’
(a) Proportional to x2 (b) Proportional to x (c) Proportional to x3 (d) A constant
y Y1 Y
305. If y=sinpx and vy, isthe n™ derivative of y, then |y, y, Vs | isequalto [AMU 2002]
Ye Y7 Vs
(a) 1 (b) o (0 -1 (d) None of these
0 Differentiation of Integral Functions 0
Basic Level
d (e
306. Let f(t)= log(t), then —[J' f(t)dt]
dx x2
(a) Has a value o when x =0 (b) Has a value 0 when x = 1 and x :%
(c) Has a value 9¢e> -4 whenx=e (d) Has a differential coefficient 27e - 8 for x = e
X
307. If f(x)= I tsintdt, then f(x)=
0
(a) x sin x (b) x cos x (c) sinx + cos x (@) x2/2
Advance Level )
308. If F(x)= > I (412 —2F(t)dt , then F'(4) equals
X< Jda
(a) 32/9 (b) 64/3 (c) 64/9 (d) None of these

Leibneitz's theorem 0

Basic Level »



176 Differentiation

309. If y = x sin x, then at x = o the value of y,; equal to

(a) o (b) -15 (c) 15! (d) -(15)!

Advance Level )

310. If y=xe* then the value of y, is

(a) (n+1)e* (b) (x+1)e* (c) (x+n)y* (d) (x—n)y*

Miscellaneous Problems @

311.

312.

313.

314.

315.

Basic Level )

Given that d/dx f(x) = f'(x) . The relationship f'(a+b)= f'(®)+ f'(b) is valid if f(x) is equal to

(a) x (b) x? () x° (@ x*
f(x) and g(x) are two differentiable function on [0, 2] such that f"(x)-g"(x)=0,f0)=29dQ)=4,12)=3,02)=9,
then f(x) - g(x) at x=3/2 is

(a) o (b) 2 () 10 (d) -5
ax? bx c y’
If y= + + +1, then — = [IIT 1998]
(x-a)(x-b)(x-c) (x-b)(x-c) x-c y
(a)a+b+c (b)a+b+c (C)la+b+c (d)£a+b+c
a-x b-x c-x a+x b+x c+x x\a-x b-x c-x yla-x b-x c-x
1 1 1 dy
Ify= + + , then — equals
L N N B NN BN NS a o4

(a) axt+bxt+ex? (b) o () 1 (@) a+b+c
Let f(x) be a polynomial function of the second degree. If f(1) = f(-1) and a,, a,,a; are in A.P. then

f'(a), f'(@,), f'(a;) are in

(a) A.P. (b) G.P. (c) H.P. (d) None of these

*k*%
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