Method of Differentiation

" EXERCISE-I "

Derivative at a point, Standard differentiation 6. If y= /(1 —x)(1+ x) , then
d
d( | cosx ) (A) (1—x2)d—y—xy:0
1. —| tan , = X
dx 1+sinx dy
1 1 (B) (l—xz)d—+xy=0
(A) 5 (B) > d?
— 2 = —
d 2\27_ d
2. o feos=x7)]= (D) (l—xz)d—z+2xy=0
(A) —2x(1-x?)sin(1—-x*)? d oot s =1
(B) —4x(1—x")sin(1-x) 7. d_x(—cotz X+J -
(C) 4x(1-x")sin(1-x")’ (A) —sin2x (B) 2sin 2x
(D) —2(1-x*)sin(1-x*) (C) 2cos 2x (D) —2sin 2x
d ] 8. If f(x)=xtan™' x, then f'(1)=
3. —(xz sin— | = n |
dx . (A) 1+2 (B) —+ =
1 (1 4 2 4
(A) cos (—) + 2x sin (—) 1 =
X x (€)= (D)2
1 1 2 4
(B) 2xsin (—) — Cos (—) 9 If y=1log,, x+log, 10+log, x +log,, 10,
X X
dy
1 1 then — =
(C) cos (—) _ Dxgin (—) " ix
D) None of th ' @A) ! log. 10
(D) None of these ; xlog, 10 x(log, x)
4. If y=cos(sinx”),then at x = gd_y = ®) 1 1
" _
(A)—2 (B)2 xlog, 10 xlog,e
- ©) 1 log, 10
© —2\/; (D)0 xlog, 10  x(log, x)*
D) None of these
5. If y=sin"(x1-x +v/x4/1-x?), then D) . .
dy 10. If y=bcoslog (ij , then &
- = n dx
dx )
—2x 1 ; X
(A) + (A) —n bsinlog (—)
1-x* 2Vx-x° n
-1 1 x )
(B) — (B) n bsinlog (—
N1=x*  24/x=x’ n
1 1 L
(€) + b x
Nex? Blg—z? (C) —nbsinlog -
(D) None of these (D) None of these
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11. i(lf’g"):
dx \sin x
sin X

(A) —*

—log x.cos x

sin X
sin X

(B) —*

—logx.cosx

sin’ x

sin x — log x.cos X

©)

sin® x
sin X
—logx
| D) YT S
©) sin® x
2 2
12. Ify=\/X +1+3x l,theng:
\/X2+l—\/X2—1 dx
2x° x’
(A) 2x + (B) 2x +
x* =1 Vx* =1
2 3
©) x+ X (D) None of these
x*' -1
_NJat+x-—-+va-x dy
13. Ifys= ,then — =
a+x++a—x dx
_ay Ly
() xva® —x’ ®) a’ —x’
©) X;ﬁ (D) None of these

14.  If y=(xcot’ x)’*, then dy/dx =

3 ,
(A) E(X cot’ x)"*[cot’ x — 3x cot” x cosec’x]

3 /
(B) E(x cot’ x)"?*[cot” x —3x cot’ x cosec’x]

(C) %(x cot’ x)"’[cot’ x —3x cosec’x]

3 .
(D) 5 (x cot’ x)**[cot’ x — 3x cosec’x]

16.

17.

18.

19.

20.

c;ix {cos(sinx*)} =

(A) sin(sinx?).cos x*.2x

(B) —sin(sin x*).cos x”.2x

(C) —sin(sin x*).cos” x.2x

(D) None of these

The differential coefficient of the given

. 1+sinx .
function log, ( : j with respect to
I—sinx

X is
(A) cosecx (B) tanx
(C) cosx (D) secx

d [ 1—cosx }

— | log =

dx 1+ cosx
(A) secx (B) cosecx

X X

C) cosec— D) sec—

©) > (D) 2

d 0 /l—cosx
—| tan =
dx 1+ cosx

1
A) —— B)0
( S (B)
© (D)1
2
o sinx T
If f(x) = tan ( ),then f'(—) =
1+ cosx 3
1 1
A ——— B) =
( )2(1+cosx) ( )2
©) % (D) None of these
i xsinx __
dx

(A) e**"*(x cosx +sinx)
(B) e**"*(cos x + x sin x)
(C) e (cosx +sinx)

(D) None of these
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21.

22.

23.

24.

25.

26.

i lo &
dx 8 1+¢e*

1
1-¢*
1

Q) —
© 1-¢e*

d [2 . 0}
— | —SInx =
dx |

(A) % cosx’

(A)

T
C) —cosx’
( )90

o]

X

1
(A) Ze)(/2 Cot(ex/Z)

©) %ex cot(e")

(B) -

X

1+e

(D) None of these

1
B - 0
(B) 90cosx

2 0
D) —cosx
( )90

(B) "% cot(e*?)

1
(D) Ee)(/2 Cot(ex/2)

If f(x) =| x |, then £'(0)=

(A) 0
(C) x

B) 1
(D) None of these

At x = \/E,icos(sin x*)=
2 dx

A)-1
(©) 0

Aulee 2

(B) 1
(D) None of these

27.

28.

29.

30.

31.

32.

If y=sin"'v/x, then dy _
dx

2 -2
= B — =
s P hi

1 1

C) ———— D
( )2\/;\/1—x ©) -
If y=sin"' \J(1-x) +cos' Vx ,

(A)

then gy =
dx

(A) ; (B) )
x(1-%) x(1-%)

O ﬁ (D) None of these

If y=x"logx + x(logx)", then % =
X

(A) x"'(1+nlogx)+ (logx)""'[n+logx]

(B) x" (1 +nlogx)+ (logx)""'[n +log x]
(C) x" ' (I1+nlogx)+ (logx)""'[n —logx]
(D) None of these

If yvx* + =log{\/x2 +1 —X},

then (x’ +l)g+xy+l =
dx

(A)0 (B) 1
©)2 (D) None of these
Ify= 3¥, then dy is equal to
dx
(A) (x*)3° (B) 3x%.2x

(C) 3 2x.log3 (D) (x> -1).3

The first derivative of the function
(sin 2x cos 2x cos 3x + log, 2***) with
respect to x at X =Tis
(A)2

(C) —2+2"log, 2

(B) -1
(D) —2+1og, 2
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33.

34.

35.

36.

37.

38.

The values of x, at which the first

2
derivative of the function (J; +LJ w.r.t.

Jx
.3
xis —,are
4
1
(A) £2 (B) iE
NG 2
C) t— D) +—
©) 5 D) NE
_ 2
If y= a ;() , then gis
X dx
2 2 2 2
Wre B -
2 2 2 2
©) R (D) RO
dp .
If pv=_81, then v isatv =9 equal to
v
(A1 (B)-1
)2 (D) None of these
i dy .
If y=sec(tan™ x),then — is
dx
(A) _x (B) __E
V1+x? 1+x’
©) \/X_Z (D) None of these
I-x

The differential coefficient of the function
|x—1|+|x—3] at the point x =2 is
(A)-2 (B)0

)2 (D) Undefined

If f(x) is a differentiable function, then
lim af(x) — xf(a) s
x—a X—a

(A) af’(a)—1f (a)
(C) af’(a)+f(a)

(B) af (a)—f'(a)
(D) af(a)+f'(a)

39.

40.

—
If X=exp{tan‘1(y ZX j} , then dy
X dx

equals

(A) 2x[1+ tan (logx)] + x sec’ (log x)
(B) x[1+ tan (logx)] + sec’ (log x)

(C) 2x[1+ tan(logx)]+ x> sec’(log x)
(D) 2x[1+ tan (logx)] + sec’ (log x)

If f(x)=+ax +%,then f'la)=
(A)-1 B) 1

©0 (D) a

Differentiation, Logarithmic differentiation &

41.

42.

43.

Differentiation of infinite series

d
If x* +8xy+y’ =64 ,then d—y =

X
3x* +38 3x* +8
W-—=  ® g
8x +3y 8x +3y
3x + 8y’
(©) X2+ Y (D) None of these
8x” +3y
If ax’+2hxy+by’ +2gx +2fy+c=0,
theng:
dx
(A)_ax+hy+g ax+hy+g
hx —by+f hx —by +f
—hv-—
(©) S -1 (D) None of these
hx —by—f
5x+1
If y=f and f'(x)=cosx,
¥ (10x2—3) )
theng:
dx
5x +1 S5x+1
(A) cos( Xz )ﬂ( Xz )
10x” -3 /dx\10x" -3
Sx+1 S5x +1
B cos
®) 10x* -3 (10x2—3)
Sx+1
C) cos
© (10x2—3)
(D) None of these
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44.

45.

46.

47.

48.

49.

Iff(x) = %, then the derivative of the

composite function f[f{f(x)}] is equal to
1

A)0 B) —

(A) (B) 5

©)1 (D) 2
Let g (x) be the inverse of an invertible
function f(x) which is differentiable at x

= ¢, then g'(f(c)) equals

. L
(A) f'(c) (B) )
(©) f(c) (D) None of these

Let g(x) be the inverse of the function

f(x) and f'(x)=

—E Then g’(x) is
+ xX°

equal to

(A) ;3 (B) ;3
1+(g(x)) 1+ (f(x))
(C) 1+(g(x))’ (D) 1+ (f(x))’
Let / and g be differentiable functions
satisfying  g’(a)=2, g(a)=b and
fog = I (identity function). Then f'(b) is
equal to

1

(A) 5 (B)2
©) % (D) None of these

The differential coefficient of f[log(x)]

when f(x) =logx is

(A) xlogx (B) —
log x
©) 1 D) logx
xlog x X

The derivative of F[f{o(x)}] is
(A) F'[f{o(x)}]

(B) FIf{o(x)} 1 {p(x)}

(©) Ff {o (x)} 1T {o(x)}

D) F'[f{o x)j 1 {o(x)} 9" (x)

50.

S1.

52.

53.

54.

55S.

56.

Let f(x)=¢", g(x)=sin"' x and
h(x) = f(g(x))., then h'(x)/h(x) =

(A) esin--1x (B) 1/ ll—x_z
(C) sin”™' x (D) 1/(1-x%)
1 t
If cosx= and siny= ,
VI+t° VI+t°
then dy =
dx

1-t
A)-1 B
) ®) 1+t

1

C D) 1
© 1+t (D)
If x =a(cos®+0sin0),
y=a(sin®—06cos0O), then dy =

dx
(A) cos6 (B) tan©
(C) secH (D) cosecd
If x=acos’ 0,y = asin® 0, then d_y’ at

dx
6= 3 ,is
4

(A)-1 (B) 1
(C) —a’ (D) a

If x =sin"'(3t—4t’) and

y=cos 4/(1-t"), then ? is equal to
X

(A) 172 (B) 2/5
(©)3/2 (D) 1/3
(1=t frme (1) oen &
If x=alt——|,y=a |t+— [then —=
t t dx
(A) > ®) =Y
X X
©) = D) =
y y

If x=sintcos2t and y=costsin2t, then

at t= % the value of ? is equal to

X
(A) -2 (B) 2
1 1
©) 5 (D) Y
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57.

S8.

59.

60.

61.

62.

If In(x + y)=2xy, then y'(0)=

63.
(A1 (B)-1
©2 (D)0
If y=x%, then ﬂ:
dx
(A) x* logex (B) x* (l+ l)
: 64.
(C) (1+1ogx) (D) x* logx
The first derivative of the function
al . /1+x < .
[cos Lsm > j+x } with respect to
xatx=11is
3
A) = B) 0
) 4 ®) 65.
1 1
C) — D) ——
©) 2 (D) 5
Ify= 1+X,then ﬂ:
—X dx
2
A
) (1+x)"”?(1-x)"
1
B
®) (1+x)"?(1-x)" 66
1
C ,
© 2(1+x)"*(1-x)*"?
1
D
®) (1+x)*(1-x)"
d log. x\ _
i (x™7) =
(A) 2x%=*Y Jog x  (B) x"=*
© 2loge X (D) x®=* log_ x 67.
X
If x* =y*,then dy =
dx

y(xlog, y—y)
x(ylog, x —x)
x(xlog, y+y)
y(ylog, x +x)

y(xlog, y+y)
x(ylog, x +x)

x(xlog, y—y)
y(ylog, x —x)

If y=x"", then dy _

dx
(A) y[x*(logex).logx +x™]
(B) y[x" (logex).logx + x]
(C) y[x*(logex).logx +x*']
(D) y[x*(log, x).logx +x*]

If y=x"" then dy =
dx

A) x cos X.logx + sin x i

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

(B)
X

(C) y[xsinx.logx + cosx]
(D) None of these

(;ix {(sinx)*} =

X cos X + sin x log sin x
(A)[ 2 }

sin x

X c0s X + sin x log sin x
sin X

(B) (sinx)" [

xsinx+sinxlogsinx}

(C) (sinx)* [

sin X
(D) None of these
2
fyo YXCXHI o dy
Vx+1 dx

1 4 1
(A [X+2x+3_2(x+1)}

B)y |ttt
3x  2x+3 2(x+])
1 4 1

C — +

()y[?)x 2x+3 x+1}

(D) None of these

d : logx

—{(sin =

dx{( X))

(A) (sin x)"¢* [l log sin x + cot x}
X
. 1 :
(B) (sin x)"¢* [— logsin x + cot x log x}
X

(C) (sinx)"** [l logsin x + log x}
X
(D) None of these
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72, Iff(x)=x+2, then T (f(x)) atx=4]
If y = (tan x)**, then ?\= (x)=x+2, then f'(f(x)) atx=4is
X

(A)8 (B) 1
(A) ycosec’x(1—log tan x) (©4 (D)5
(B) ycosec’x(1 + log tan x) 73.  If f(x)=cot” [%) then f'(l) is
(C) ycosec’x(log tan x) equal to
(D) None of these (A)—-1 B)1
I S dy (C) log 2 (D) —log?2
y=x"+x7then o= 74.  Let 3f(x)—2f(1/x)=x, then f'(2)is
2 logx equal to
A) x~ +logx.x q
X (A) 2/7 (B) 1/2
(B) x* +logx.x¢* ©)2 (D) 7/2
2(x”* +log x.x"¢* -
©) x + logxx™ ) 75. a4 {sin2 cot™ { L=x H equals
X dx 1+x
(D) None of these 1
If y=x>+ ! ; , then (A) -1 (B) 2
x* + 1
e L © — (D)1
X ool 0
dy -1 X dy
— = 76. Ify=tan | ——F——|, then — =
dx (1 +4/1-x? j X
2xy Xy
(A) p (B) p 1 NIE
2y— (A) (B) 1-4/1-x
y—=xX y; X 21— x>
Sl ®) =5 © (D) ——
¥ 2+ % 2 N
Y
77.  Differential coefficient of cos™ (\/; ) with
Differentiation by substitution, respect to /(1—x) is
Higher order derivatives
(A) Vx (B) —x
1 1
I+x)+4/(1- — -
If y=sin™ \/( x) > \/( x) ) © Jx ®) Jx
then dy = 78. If y=tan"' , then &
dx 1—x2 dx
(A) = B) ——— ! x
NN N A) —— B) ——
(1_X2) (l_xz) ( ) l_X2 ( ) 1_X2
1
C) ~— (D) None of these 1 V1-x7
l1—x2 ©) (D)
24(1=x%) —x
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79.

80.

81.

82.

83.

84.

. 1-x’
If y=sin™ (H——XZJ , then j—y equals
X

X
2 1

A B

(&) 1—x? ®) 1+ x?
2 2

(O) == D) —

© 1+ x? ©) 1+ x?

The differential coefficient of
tan! VI+x —+/1—x s
VI+x ++1-x

@A) V1% B) ——

©—F—— O

PAVARED

2
The derivative of cos‘l[1 X ] w.r.t.

S 1-3x7 ).
cot I — 18

3

(A) 1 (B) 5
2 1

©) 3 (D) 5

The differential of e with respect to
logx is

(A) e* (B) 3x%e"
(C) 3x’e" (D) 3x%e* +3x>
The 2" derivative of asin®t with respect

T .
to acos3tatt:Z 18

(4) —4f (B)2
a
©) 1 (D) None of these
12a

The differential coefficient of f(sinx)
with respect to x, where f(x)=1logx, is
(A) tanx (B) cotx

(C) f(cosx) (D) 1/x

8s.

86.

87.

88.

89.

90.

If y=sinxsin3x,then y_ =

(A) l[cos (2X + nzj —Cos (4){ + nﬁﬂ
2 2 2

.
(B) —| 2" cos(2x+n£)—4“ cos(4x+n£j
2| 2 2

T
(C) —| 4" cos(4x+n£)—2“ cos(2x+n£)
2| 2 2

(D) None of these

n" derivative of x™*' is

(A) (n+1)!x (B) (n+1)!

(C) nlx (D) n!

If y=a,+ax+a,x” +...+a x",

then y, =

(A) n! (B) nla x

(C) nla, (D) None of these
. d’y

If y=Acosnx + Bsinnx, then ol =

(A) ny (B) -y

(C) —n’y (D) None of these

o (e +e7") =

(A) ™ +(=1)"e™
(B) 2" (e2x _ e—2x)

(C) 2n [e2x + (_l)n e—ZX]
(D) None of these

1
If x =logpand y =—, then
p

d 42
(A)dx—f—2p=o (B)dTZ+y=0
d’y dy d’y dy
C +=2-0 D __p
© dx?  dx D) dx? dx
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91.

92.

93.

94.

9s.

A curve is given by the equations

X = ac056+%bcos26,

. 1, . .
y=asin6+ Eb sin 20, then the points for

wh1ch =0, is given by
2 2
(A) sing =220
Sab
3a +2b’
B) tan _—
®) 4ab
(C) cosB = M
3ab
(a2 - 2b2)
(D) cosf=——+—=
3ab

Ify=(x+\/1+x2)n,

2
then (1+ xz)d—f+ 2o jg
dx dx
(A) n’y (B) —n’y
©) -y (D) 2x’y

f(x) and g(x) are two differentiable
function on [0,2] such that

f'(x)-g"(x)=0,f'()=2,g'(1)=4,

f(2)=3, (2)=9, then f(x)—g(x) at
x=3/21s

(A)0 (B) 2

(©) 10 (D)—5

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

(A) y (B) y'

©)0 (D) y"

If y=acos(logx)+bsin(logx) where

2.nm

a,b are parameters then x“y” +xy’=
(A)y (B) —y
©) 2y (D) -2y

96.

97.

98.

99.

100.

101.

If u=x"+y> and x=s+3t, y=2s—1t,

then % =
S
(A) 12 (B) 32
(C) 36 (D) 10
d" _
o (logx)=
() D! ®) 2
X X
© "= ®) iy B2

The n™ derivative of xe* vanishes when
(A) x=0 (B) x = -1
(C) x=-n (D) x=n
2
— (2cosx cos 3x) =
dx

(A) 2°(cos2x + 2% cos 4x)
(B) 2°(cos2x — 27 cos 4x)
(C) 2°(—cos2x + 2% cos 4x)
(D) —2°(cos2x + 2° cos 4x)

2 3 4
X X X

Ify—l—X+;—;+Z— ..... ,
2
then d—2=
dx
(A) x (B) —x
©) -y D)y

Partial differentiation

-1

If u=tan X, then by Euler’s Theorem
X

the value of x 9 + ya—u

ox dy
(A) tanu

©) 0

(B) sinu
(D) cos2u
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102.

103.

104.

105.

3+ 3
Ifuztan‘l[X y ,
X—-y

then x g— + yg—l;
(A) sin2u (B) cos2u
(C) tan2u (D) sec2u

If F(u)=f(x,y,z) be a homogeneous

function of degree n in x,y,z then

dgu + L + za—u =
ox Y dy 0z
(A) nu (B) nF(u)
nF(u)
©) () (D) None of these

If u=log(x’+y’ +2z —3xyz), then

(au Jdu auj
—+—+—| x+y+z)=

ox dy 0z
(A)0 (B) 1
©) 2 (D)3
If z=sin™ (\/,ii]/,} then x — i +Y§:’
is equal to
(A) 1 sinz (B) 1 tanz
2 2
<O o (D) None of these

106.

107.

108.

109.

110.

If u=log (x’+y’)+tan” (zj, then
X

Jd’u  d’u
+ =
ox’  ay’
(A)O (B) 2u
(C) Vu (D) u
If x*y'z" =c, then 9 =
ox
(A) 1+ logx (B)_1+logx
I+logz I+logz
©) _1+logy (D) None of these
1+logz

Ifu= xy2 tan ! (l) R then xu, + yu, =
X \

(A) 2u (B) u
(C) 3u (D) u/3
x4y 0z 0z
If 22 = ﬁ then Xa—+ya—y
z z
A) — B) =
(A) ¢ (B) 3
z z
z D) -~
©3 O
If u=tan'(x +y), then Xa_+ya_u_
ox dy
(A) sin2u (B) Esin 2u
(C) 2tanu (D) sec’ u




