DCAM classes

Dynamic Classes for Academic Mastery

1.DIFFERENTITATION

10.

11.

12.

13.

14.

Single Correct Answer Type

A differentiable function f(x) is defined for all x > 0 and satisfies f(x3) = 4x* for all x > 0. The value of

f'(8)is
16 32
a) — b) 2= o 162
3 3 3
If y = x — x2, then the derivatives of y? w.r.t. x? is
a)2x2+3x—1 b)2x? —3x +1 c) 2x2+3x+1
1
Ify = gzl08(1+tan® x) thenZ—z is equal to
1
a) 2 sec? x b) sec? x c) secx tan x

For x| <1l,lety=1+x+x%+-to m,then‘;—i—yis equal to
2
X

b)F

X X
a) y c) y2

_ A CO N A C ORI A €Y) D)
If f(x) = x™, then the value of f(1) — ottt Tls
a) 2" b) 2n-1 )0
da? .
Iz (2 cos x cos 3x) is equal to
a) 22(cos 2x + 22 cos 4x)
c) 22(—cos 2x + 22 cos 4x)

Ify = " then x(1 —ylogx) %

b) 22(cos 2x — 22 cos 4x)
d) —22(cos 2x + 22 cos 4x)

d)32v7
3
d)2x?-3x—1

d) e%log(1+ta\n2 x)

d) xy?

d)1

a) x? b) y? c) xy? d) xy
_ 8(x)+g(=x) , 2 . . . ' .
If f(x) = > b TR where g and h are differentiable function, then f'(0) is
1
a) 1 b) J 3 d)o
2 2
% [sin~1(xV1 — x —vVxy/1 — x2)] is equal to
1 1 !
a - b 2
)2\/x(1—x) V1 —x2 )Jl—{xx/l—x—\/x(l—xz)}
1 1 1

- d
) Vi-x2 2/x(1-x) )\/x(l—x)(l—x)z
Ify = sin? a + cos?(a + B) + 2 sina sin B cos(a + B), thenﬂ is

da?
2) sin®(a + B) )0

cos a
If z = log(tan x + tan y), then (sin 2x) Z—i + (sin 2y) g—; is equal to

b) cos(a + 3B)

a)l b) 2 3
o _ 1 - .
Derivative of sec™! (m) w.r.t.sin"t(3x — 4x3) is
1 3 1
a) — b) -
) 4 ) 2
If (x + y) sinu = x%y?, then xg—z + yz—; is equal to
a) sinu b) cosecu c) 2tanu

Ify = (1 +%) (1 +§) (1 +z) (1 +%) and x # O,thenz—i/ whenx = —1is
b) (n —1)! o (D" (n-1)!

a) n!

d) None of these

d) 4
2
d) 2

d) 3tanu

d) (=)™ n!
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

dy

Ify =asin®0 and x = a cos® 0, thenatg = g,ais equal to
1 -1
a) — b) —V3 c) — d) v3
NG ) V3 )7 )V3
If y is a function of x and log (x + y) = 2xy, then the value of y'(0) is equal to
a) 1 b) —1 c) 2 d)o

If f(x) is a polynomial of degree n(> 2) and f(x) = f(a — x), (where «a is fixed real number), then the
degree of f'(x) is

ajn bjn—-1 n-—2 d) None of these
Derivative of the function f(x) = logs(log; x),x > 7 is
1 1

a) b) —— 7 —

x(log5)(log 7)(log; x) x(log5)(log7)
9 1 d) None of these

x(logx)
If variables x and y are related by the equation

2

X = (3}\/1+1W du, then 43, % is equal to

1
2 b) — 9 d) =
a)/1+9y )m c)9y )9}’

2
Ifu=x%+y?andx =s + 3t,y = 2s — t, then %isequalto

a) 12 b) 32 c) 36 d) 10
If f(x) = /1+ cos?(x?),then f' (\/77?) is

G Ji 1 U

)Y )- |z ) 2 )7
Ify = 2logx, then 2 is
dx

2logx logx logx
a) b) 2108% Jog 2 NE q) 2t -log2

log 2 x x

_N\3/4
% [log {ex (%) }]is equal to
2 2 _ 2 _
a)l b)x +1 C)x 1 d)ex.x 1
x? —4 x? —4 x? —4
If f:R — R is an even function which is twice differentiable on R and f'"' () = 1, then f" (—m) is equal to
a) -1 b) 0 01 d) 2
_ (v __t 2y

Ifx = 0 mdt, then a2 is
a) 2y b) 4y c) 8y d) 6y
Let3f(x) — 2f (%) = x, then f'(2) is equal to

2 1 J 2 7
a) = b) - d) =

)~ )5 )7

% (log x) is equal to

(n—1)! n! (n—2)! . (n=1)!
a) e b)x_” c) pr d) (D" 1x—”
Let a function y = y(x) be defined parametrically by x = 2t — |t|,y = t? + t|t|. Then, y'(x),x > 0
a)o b) 4x c) 2x d) Does not exist

Let f(x) = (x3 + 2)3%.If f™(x) is a polynomial of degree 20, where f"(x) denotes the n*" order derivative
of f(x) with respect to x, then the value of n is
a) 60 b) 40 ¢) 70 d) 50

Ify = \/x + \/x +/x+...to oo,thenZ—Zis equal to
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31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

X 2 1 1

)2y —1 b3, =1 v D
Iff(x)=x3+x2+f'(1)+xf"(2)+ f""(3), Vx € R where f(x) is a polynomial of degree 3, then
a) f(O)+f(2)=f(D) b) f(0)+f(3) =0
o f()+fQ3)=1f(2) d) All of these
Ify =tan™! ( 1+;62_1) ;then y'(0) is
a)1/2 b) 0 a1l d) Does not exist
Ify = eSi"'* and u = logx, then%is
sin"lx sin™1x sin"1x
a) € b) xesin™' o) xe d) e
V1 —x? V1 —x? X
If f(x) = cos x cos 2x cos 4x cos 8x cos 16x ,then f' (%) is
1 90 3
a) V2 b) —= d) =
) ) NG ) >

— ay .
If y= logx+\/logx+\/logx+,/logx+...00,thendxlsequalto

X x 1 1
A2y -1 B2y +1 ) 2y —1) D d =2
If y = cos™1(cos x), then% is
a) 1in the whole plane b) —1 in the whole plane
c) 1in the 2nd and 3rd quadrants of the plane d) —1 in the 3rd and 4t quadrants of the plane
If x = a(cosB + 6 sinB) and y = a(sinb — 6 cos 6),then% is equal to
a) cos 0 b) tan 0 c) secB d) cosec 6
Ify =log (sin(x?)),0 < x < %,thenj—zatx = gis
I
The expression ofg—z of the function y = " ,is
) y? b) y?logy 9 y?logy " y?logy
x(1—ylogx) x(1—ylogx) x(1—ylogxlogy) x(1+ ylogxlogy)
_ '@, o '@ .
If f(x) = x™ + 4, then the value of f(1) te ot ks
a) 2"t b) 2" + 4
1 1 1 1 d) None of these
C) 1 +ﬂ+i+z+...+a
2
If x = et sint,y = e! cost,t is a parameter, then % at (1, 1) is equal to
1 1 )0 1
_Z b) —= d) =
Q) -3 ) -3 )3
Find the derivative of y with respect to x if e* + ¥ = e**Y
a) —e*™V b) e*™Y c) —e¥™* d)ey™*
If f'(x) =sin(logx)andy = f (Z;i), then z—zatx = 1lis equal to
a) 6 sinlog(5) b) 5 sinlog(6) c) 12sinlog(5) d) 5sinlog(12)

The derivative of f(tanx) w.r.t.g(secx) atx = %, where f'(1) = 2 and g'(v/2) = 4, is
d) None of these

1
a)ﬁ b) /2 o1

Let y be an implicit function of x defined by x?* — 2x* coty — 1 = 0. Then y’ (1) equals
a) -1
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47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

b) 1

c) log 2
d) —log 2
If y =xlog ( ) thenZ dzy is equal to
dy dy 2 dy d) None of these
x== — b - _ —_—
a)x—= —Yy )(xdx ) C)ydx X
The value of% atx = g, where y is given by y = x5"¥ + /x, is
1 b)1 1
a)l+— C) — d1-—
= e 1T
Let ¢ (x) be the inverse of the function f(x) and f'(x) = ) then —q)(x) is equal to
1 1
) ——————= b) ——————= A1+ [p)]° d)1+f(x
) TT 60T ) T T oF ) 1+ [0(0)] )1+ f@)
xl is equal to
1
a) 0 b) - C) = d) eX
ex
A value of x in the interval (1,2) such that f'(x) = 0, where
f(x) =x3—-3x2+2x+10 is
a)“f b):‘”z‘/E ) 1++2 d) vz
Ifx2 +y? = a? and k = 1/a, then k is equal to
a) y” b) ly—”| C) L” d) y—”
J1+y' J(@+y'?)3 J1+y? 2\ (1 +y'?)3

tan? 2x—tan? x
1—tan? 2x tan?

The value of [( ) cot 3x]is

a) tan 2x tanx b) tan 3x tan x c) sec?x
AN
1+\F ™ s equal to
4 4(x—1) x—1
VT a9 ) T
x) 1+x)
_ —1(2cosx—3sinx dy .
If y = cos (—\/ﬁ ), then ™ is
a) Zero b) Constant =1 c) Constant # 1
If y = sin(log, x), then x? — + x is equal to
a) sin(log, x) b) Cos(loge x) c) y?
Ify = sin"12 + cos~1Z, then the value of s
2 2 dx
a)l b) -1 c)0

. dy .
If y = cos (sinx?), then atx = \E,d—z is equal to

a) —2 b) 2 c) —Z\E

If f: R = R is an even function having derivatives of all orders, then an odd function among the following is

a) fll b) flll C) fl +fll
_ 1 (x*+y*-8x?y? 9z 9z .
If z = sec (—x2+y2 ) then x =+ Y5y 18 equal to
a) cotz b) 2 cotz c) 2tanz
If 2% + 2Y = 2**Y then Z—Z is equal to
2% 4+ 2Y 2% +2Y 27 -1
ay it ) 0 2277 (=
2X 2y 14 2x+y 1 2

If f(x) =10cosx + (13 + 2x) sinx, then f"(x) + f(x) =

d) secxtanx

4
d) (x+1)3

d) None of these

d)0

d) fll +flll
d) 2secz

2x+y _ 2x

) —;



62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

a) cosx b) 4 cosx ) sinx
If xy=tan~1(xy) + cot™1(xy), then Z—z is equal to
x

a)= b) -2 95
If x¥.y* = 16, then the value of % at (2,2)is
a) -1 b) 0 A1l
Ifx=acosf,y = bsinH,then%is equal to

3b 3b 3b

a) ——; cosec*d cot* 6 b) — cosec*d cot* 6 ¢) —— cosec*d cot 6
a a a

2
Ifx=¢)y= w(t),then% is equal to

q)lllJH _ LIJ,(I)” (I)IIIJ” _ lljlq)” q)ll

)~ b)——s )
(@) (@) v
g (x2+y? d ou .

Ifu =sin™?! (%) then xi + yﬁ is equal to

a) sinu b) tanu c) cosu

_ 1 1 ay
Ify = sec” (x )+sn (x+ ) thend is
a) 1l b) x—1 c) 0
x+1

Ify =x"logx + x(logx)™, thenZ—Z is equal to
a) x™ (1 + nlogx) + (logx)" ! [n + logx]
c) x™ (1 + nlogx) + (logx)™ 1[n — log x]

= / [V + - v
Ify= x+\/y+ x+.y+ OO,thendxlsequalto

d) None of the above

ytx y3 —x y3+x
a) 5 — b) c——— Q) >
ye—2x 2y —2xy —1 2y% —x
Ify = f;‘f(t) sin{k(x — t)} dt, then % + k%y equals
a) 0 b)y c) kf(x)
If f(x) =10cosx + (13 + 2x) sinx, then f"'(x) + f(x) is equal to
a) cosx b) 4 cosx c) sinx

Observe the following statements :
LIf f(x) = ax*' + bx™*0, then =—= [0 — 1640 x~2

Fx)
I1. a{tan_l (132)} - 1+1x2

Which of the following is correct?
a) lis true, but Il is false b) Both I and II true

c) Neither I nor Il is true
ﬁ [cos x°] is equal to
/s

— —qin ¥ -
a) 180smx b) —sinx c) 180smx
Ify = e!*198e* then the value ofz—z is equal to
a)e b) 1 )0
Ify = f(x) and y cos x + x cos y = T, then the value of f"'(0) is
am b) —m o0

2
If x =asin® and y = b cos 6, then % is equal to

b b
a) —sec Zg b) ——sec? 0 ) —sec®
a a

d) 4sinx
: x
) y

d) None of these

d) None of these

l|J”
d) —
) (I)u

d) cotu

x+1

d
)x—l

b) x" 2(1 + nlogx) + (logx)" 1 [n + logx]

d) None of these

d) k2f (x)

d) 4 sinx

d) I is false, but Il is true

d X
) 180smx

d) log, x e'o8ee”

d) 2m
b

d) ——sec6
a
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77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

R —1(.2 : - :
The derivative of tan™* (1_’;2) with respect to cos ™1 V1 — x? is

a)\/l—xz b) 1 9 Z Q) 2V1 — x2
1+ x2 V1—=x2 V1=x2(1+x?) 1+ x2
Ify = sin"'{vx — ax — va — ax}, then 3—2; is equal to
1 1 d)o0
Q) ——— b) sinvVx sinva ) T /— )
sinva — ax 2 {x(1—x)
The derivative of sin™?! ( 2x ) with respect to cos ™! (1_x2) is
1+x2 p 1+x2
a) -1 b) 1 c) 2 d) 4
Let f(x) = e*,g(x) = sin"!x and h(x) = f[g(x)], then 2 )) is equal to
a) esin'x b) ! ) sin"1x d) _t
¢ Vi-aZ (1-x2)
Ifx =a(@ —sinf),y =a(l— cosB),then% is equal to
1
a - b - c) = 2_ d)-= 2_
) cot2 )tan2 ) 5 cosec 5 ) > cosec >

A curve is given by the equations x = acos 6 + %b cos26,y =asinf + %b sin 26. Then the points for

hich@— 0 are given b
w dx? v y

2 s 9_2a2+b2 byt 9_3a2+2b2 O cos = a’+2b?  d) None of these
T M T ST =T T3 ab
Ify =log, x +log, a + log,x +log, a, thenz—z is equal to
1 | b loga x 1 +xl 4 1 loga
a);+x 0ga ) X loga ) xloga xlogd )xloga x(log x)?
If y = sin [cos™{sin(cos ™! x)}],then% atx = %is equal to
a)o 2
b) -1 c) — d)1
) ) NG )
If8f(x) + 6f G) =x+5andy = x?2 f(x),then% atx = —1 isequalto
1 1
a)o0 b) — Q) —— d)1
14 14
If x = sint,y = cospt, then
a) (1 - x»)y; +xy1 +p?y =0 b) (1 —x*)y, +xy; —p’y =0
) (1 +x%)y, —xy; +p?y =0 d) 1 =)y, —xy1 +p’y =0
The derivative of y = (1 — x)(2 — x) ...(n — x) at x = 1 is equal to
a) 0 b) (D) (n—1)! cgnl—1 d) (D)™ 1(n-1)!
If f(x) = Vax + — thenf (a) is equal to
a)—1 b) 1 o0 d)a
If y = log, log, (x),then% is equal to
log, e log, e log, x log, e
a g2 b) 82 c 82 d) g2
log, x xlog, 2 log, 2 xlog, x
The differential coefficient of f (sin x) with respect to x, where f(x) = logx, is
1
a) tanx b) cotx c) f(cosx) d) -
X
If y =e* sinbx, then &2 ™ 2 2a i s a?y is equal to
a)0 b) 1 c) —b?%y d) —by
- _1( 4 Loy
If f(x) = (108cot tan x) (l0g¢an cotx)™ ! + tan™? (\/%), then f'(0) is equal to
a) 2 b) 0 c)1/2 d) -2
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93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

f(x) is a polynomial of degree 2, f(0) = 4, f'(0) = 3 and f"'(0) = 4,then f(—1) is equal to

a)3 b) -2 c) 2
_ _1 (y—x? dy
If x = exp {tan ( - )}, then - equal

2

a) 2x{1 + tan(log, x)} + x sec?(log, x)

b) x{1 + tan(log, x)} + sec?(log, x)

c) 2x{1 + tan(log, x)} + x% sec?(log, x)

d) 2x{1 + tan(log, x)} + sec?(log, x)

d?y

Ify2 = ax? + bx + ¢ where a, b, c are constants, then y3 —— is equal to
a) A constant
b) A function of x
c) A function of y
d) A function of x and y both
. . .- 2x . — 2x .
The derivative of sin™* (1+x2) with respect to tan™? (1_x2) is
a)0 b)1 1
c
) 1—x?
IfI, = :_x" (x™log x), then I, — nl,,_, is equal to
ajn b)n—1 c) n!
. d? dy .
Ify = sin(log, x), then x? d_x); + x d—z is equal to
a) sin(log, x) b) cos(log, x) c) y?
2
Lety =t + 1and x = t® + 1,then %is equal to
5 5

a) = b) 20 ¢8 €) —

) 2 t ) ) 16t6
The derivative of sin™*(2xV1 — x2 ) with respect to sin™!(3x — 4x3) is

2 3 1

a) — b) — c) =

) 3 ) 2 ) 2
Ify = (14 x)(1+x2)(1 + x%) ... (1 + x2"), then the value ofj—i'atx =0is
a)o b) -1 a1l

) — V2 — _ y
IfvVl—x +\/1 y4 =a(x y),thendxequals

1 __yz 1—x?
QA=) b | 9 i

The derivative of e*>with respect to log x is

a) e** b) 3x22¢*° c) 3x3e*’
[(x2 - - =3j

The rate of change of / (x* + 16) with respect to atx = 3is

11 12
2 b) = ) -~

5 5
Ifx =log(1+t?)andy=t—tan 1t Then,% is equal to
a) e — 1 b) 2 — 1 c)"”;_1
Ify=01+x)1+x3)(+x*)...(1+ x2"), then the value of (d—y) is

dx/x=0

a)o b) -1 a1l
If f(x) = (1 — x)™, then the value of f(0) + f'(0) + % + ---%, is
a) 2" b) 0 c) 2n1

If f(x) = (1080t x tan x) (logan x cotx) ™t + tan™1 44x

then f'(2) is equal to

—x2 4

d) -3

Vit
d) (n—1)!

d) —y

d) None of these

d)1

d) None of these

d) None of these

d) 3x2e*> + 3x2

d) -3

de*—y

d) 2

d) None of these
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109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

1 1
a) = b) —=
) 2 ) 2
2
Ify = cos?Z — sin? %, thenZY is
2 2 dx
a) —3,/1—y? b) 9y
If f(x) = log,(log, x), then f'(x) at x = e is equal to
a)l b) 2

1+(loge x)?
1+(loge x)?2

If f(x) = COS_l{

a) Does not exist

}, then f'(e)

b) Is equal to 2

If f(x) = 1+ nx + 2088 52 4 2OZD@=2) 31 4 2% then f7(1) is equal to

2 6
a)n(n—1)2n1 b) (n —1)2n1

If 2% 4 2Y = 2%*Y, thenZ—zis equal to
(2% +27) (2% +2)
Y- (1 +2*%)
If 2x? —3xy+y2+x+2y—x:0,then3—i=
3y—4x—1 3y+4x+1
oy —sx+2 2y +3x+2

. _ d .
If siny + e™*€05Y =g, thend—iat (1,m)is

b)

a) siny b) —x cosy
d —1(a-x\].
o [tan (m)]ls equal to
1 1 1

a) — b) -

1+ x? 14+a? 1+x2
Ify =tan™?! (%) ,then Z—z is equal to
a) 2

b) —1

dy .
Lety = x**", then % is equal to

yZ

x(1—ylogx)
If x*yYz% =c, theng—i is equal to

1+ logx 1+logx
) (Tog2) 9~ (iog)
1+logz 1+logz

_ —1 (Vx+1 o1 (Vx-1
If y =sec (_\/;?—1) + sin (fx_+1
a)l b) 0

a) yxy~1 b)

d
), then 22 equals
dx

If f(x) = Vx2 — 2x + 1, then
a) f'(x) =1forallx

b) f'(x) =—1forallx <1
c) f'(x)=1forallx > 1

d) None of these

c) =9y

o

c) Is equal toé

c) n(n—1)2"2
Qx-y 2V -1

9 1- 2%

3y—4x+1
)2y 3x—2

y

) x(1+ ylogx)

1+logz
9 (T Tog)
1+ logx

Vx+1

C)\/;_1

Ifu =sin™?! (E) +tan~! (X) ,then the value of x 2 4 ya—u is
y X 0x dy

a) 0 b) 1

c) 2

d) -1

d) 3,/1—y2
1

d)g

d) Isequalto 1

d)n(n—1)2"

2x+y _ 2x

d) 55

3y—4x+1
2y +3x + 2

d)siny —xcosy

-1

d) _
1 ()

d)é
a

d) None of these

d) None of these

Vx -1

d)\/E+1

d) None of these

Ifu(x,y) = ylogx + xlogy, then u,u, — u,logx —u, logy +logxlogy is equal to

a) 0 b) —1

1l

d) 2
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2
124. If x = A cos4t + B sin4t, then% is equal to

a) —16x b) 16x c)x d) —x

125. If f(x) has a derivative at x = a, thenlim,_,, W is equal to
a) f(a) —af'(a) b) af(a) — f'(a) c) f(a) +f'(a) d) af(a) + f'(a)
126. % [x* +x* + a* + a*] = -+, a is constant

a) x*(1+logx) + a.x%1

b) x*(1 +logx) + a.x* 1+ a*loga

c) x*(1+logx) +a®* (1+loga)

d) x*(1 +logx) + a%(1 +loga) + ax* 14+a%(1 + loga)

2
127 1fy = g, bzx—l,thend—g is
dx

a) y%logab? b) ylog ab? c) y? d) y(logab?)?
128. If f(x) = x + 2, then the value of f'[f(x)] atx = 4 is
a) 8 b) 1 J) 4 s
129. 1f ax? + 2hxy + by? = 1, then % equals
h? + ab h? —ab h? + ab h? —ab
a) ————— b) —— 3 d) 77—
(hx + by)3 (hx + by)? (hx + by)3 (hx + by)3
130. Let f(x) = sinx, g(x) = x? and h(x) = log, x.If F(x) = (hogof)(x), then F" (x) is equal to
a) a cosec® x b) 2 cot x? — 4x? cosec? x?
c) 2x cot x2 d) —2 cosec? x

131 ifsin™'x +sin"ly = g, thenz—z is equal to

X _x y y
a) y b) y ) p d) T
132.1f y = tan~(secx — tanx), then% is
a) 2 1 1
b) -2 c) = d) —=
) )5 ) -3
2
133 1fy = et sint,y = et cost, then%atx =7, is
1 1 2
2e™ b) = e™ i d) —
a) ze ) 2 ¢ ) 2e™ ) e™
134. The derivative of f(x) = 3|2 + x| at the point x, = —3, is
a) 3 b) -3 o0 d) Does not exist
135. . . oy 1 da?y.
If variables x and y are related by the equation x = ] Wdu, then 1S equal to
1 1
/ 2 Z
a)/1+9y b)1+9y2 c) 9y d)gy
136.If f(x) = xtan™1 x, then f'(1) is equal to
1 = 1 = 1 = 1 =
a)—+— b) —=+— ) —=——— d)-—-—
) 2 + 4 ) 2 * 4 ) 2 4 ) 2 4

137.1f f: (=1,1) — R be a differentiable function with f(0) = —1 and f'(0) = 1. Let g(x) = [f(2f (x) + 2)]%.
Then, g'(0) is equal to

a) 4 b) —4 o0 d) -2
138. The differential coefficient of the function |x — 1| + |x — 3] at the pointx = 2 is
a) =2 b) 0 c) 2 d) undefined
139.1f y = tan1(secx — tan x),thenZ—z is equal to
a) 2 1 1
b) —2 c) = d) —=
) ) > ) >
140.1f x = acos* 0,y = asin“@,theni—iatﬂ = %nis
a) —1 b)1 c) —a? d) a?
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141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

x2—y? dy .
If sec (—y) = ea,then—y is equal to
x2+y?2 dx

2 X
y Y z
a) ) b) X c) y
a+bx3/2 ' ; :
Ify= 5 and y' = 0 at x = 5, then the ratio a: b is equal to
a)V5:1 b) 5:2 c) 3:5

If f(x) = be™ + ae?®, then f"'(0) is equal to

a)o b) 2ab c) ab(a + b)

If x™y™ = (x + y)™", then (dy/dx)y=1,y=2 is equal to
a)1/2 b) 2 c) 2m/n

If f(x) and g (x) are two functions with g (x) = x — % and

fog (x) =x3— %, then f'(x) is

x? — y?
x? 4+ y?

d) 1:2
d) ab

d) m/2n

3
d) 3x2 +x—4

2
If a curve is given by x = acost + %cos 2tandy = asint + gsin 2t, then the points for which % = 0 are

1 1
a) 3x% +3 b) x2 — — A1+
x x
given by
2a®+b? a? + b2
a) sint = ————— b) cost = — c) tant = a/b

3ab 3ab

d) None of these

Let f be a twice differentiable function such that f”(x) = —f(x) and f'(x) = g(x).If

h'(x) = [f(x)? + g(x)?]h(1) = 8 and h(0) = 2,then h(2) is equal to

a)l b) 2 c)3
If y = log x*, then the value on—Z is

e
a) x* (1 + log x) b) log(ex) o) log (;)

d) None of these

X
e

d) 1og( )

If f""(x) = —f(x),where f(x)is a continuous double differentiable function and g(x) = f'(x).If F(x) =

(f (§)>2 + (g (g))z and F(5) = 5 then F(10) is
a) 0 b) 5 c) 10

Ify= \/sinx + \/sinx + +/sinx+... o, then%is equal to

cos x —CcosXx sinx
)51 b2y -1 C)1—2y
If y = x?e™¥, where m is a constant, then% is equal to
a) me™ (m2x? + 6mx + 6) b) 2m3xe™*
c) me™ (m2x? + 2mx + 2) d) None of these

Ifx? +y? = t—% and x* + y* = t2 += then%is equal to

t2’

1 b 1 1
) x%y3 ) xy? ) x?y?

If x = sin™1(3t — 4t3) and y = cos 1 (V1 — t2), then % is equal to

a)1/2 b) 2/5 c) 3/2
If f(x) = /1 — sin 2x, then f’(x) equals

a) —(cosx + sinx), for x € (m/4,m/2)

b) cos x + sinx, for x € (0,/4)

c) —(cos x + sinx), for x € (0,/4)

d) cosx —sinx,forx € (w/4,1/2)

Derivative of sin x w.r.t. cos x is

a) cosx b) cotx c) —cotx
The derivative of F[f{¢(x)}]is

d) 25

—sinx
1-2y

d)1/3

d) tanx
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157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

a) F[f{o(0)}] b) F'[f{p ()} f{d(x)}

c) F'I[f{¢Cf {$(x)} d) F'[f{dCOYf {d ()}’ (x)
Ifx/14+y+yVl+x= O,then% is equal to
1 S 1 oL
VA +20? )" AT )T g
If sec(522%5) = e, then 2 is equal t
sec( z5,7) = €% then ““is equal to
a)ﬁ b)x C)}’ d)x2+yz
If f(x) = log,(log, x), then f'(x) is
log, e log, a 1 x
8a b) 8e C) 08 A d)
xlog, x xlog, x x log,
If y = log™ x,where log™ means log log log...(repeated n times), then
xlogxlog? xlog® x ...log" "1 x log" x% is equal to
a) logx b) log™ x c) Togx 41
Yy Y1 Y2
If y = sin px and y,, is the nth derivative of y, then [V3 Y4 Vs]is equal to
Ye Y7 Y8
a)l b) 0 c) — d) None of these
x3 d%y .
fy=1-x +———+——...,then ez 1S equal to
a) x b) —x c) -y d)y
Iff(4) =4,f'(4) =1, thenlim,_,, va/(_ s equal to
a) —1 b) 1 c) 2 d) -2
_ 2at? dy .
Ifx =— t3 andy = —(1+t3)2,then 7 i
a) ax b) a?x? 0) z d) =
a 2a
y =S o5 (1 —x2)y ., — (2n + 1)xYp4, is equal to
a) —(n* +a®) y, b) (n* — a®)y, ) (n* +a*)y, d) —(n* — a®)y,
If sec (ﬂ) =a, thend—y is
x+y dx
y y X X
i b - —_ d I
)~ ) 9 )3

Ify = x + x? + x3 ...00, where |x| < 1, then for |y| < 1 1s equal to

a)y+y2+y3+...oo b)l y+y?—
c)1-2y+3y%?—... o d)1+2y+3y%+...o
d [1-sin2x ,
— , is equal to
dx | 1+sin2x
I T
2 _ 2(_ _ 2 (2
a) sec” x b) —sec (4 x) c) sec (4 + x)
Derivative of log,, x with respect to x? is
logqp e log, 10
a) 2x%log, 10 b c
) 2x2 log, )= )=
_ x \* 3d%y .
Ify =In (m) ,then x ez is equal to
dy 2 2
) 2(2-)
(dx + x) dx
dy | y? y Y
c - d - _
)<xdx+y> )(xdx )

If f be a polynomial, then the second derivative of f(e*) is

d) sec? (% - x)

d) x%log, 10
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a) f'(e”) b) f"(e*)e* + f'(e”)

o) f"(e¥)e** + f"(e¥) d) f"(e¥)e® + f'(e*)e*
172.1f 242 = 3xy + y2 + x + 2y — 8 = 0, then% is equal to
3y—4x -1 3y+4x+1 3y—4x+1 3y—4x+1
) 5= b)S——— 9 v d)s—=—"7
2y —3x + 2 2y +3x + 2 2y —3x—2 2y +3x + 2
173. i
Ify =, [sinx + Jsinx + v/sinx + - oo, then 2y - 1);15 equal to
a) sinx b) —cosx C) cosx d) —sinx
174.1f 2% 4 2Y = 2**Y then the value sz_z atx =y =1,is
a)0 b) —1 1 d) 2
175.1fy = sec(tan™! x),then Z—z is equal to
2) X b) — X 9 X d) None of these
it it iz
176. Let f(x) = (x — 7)%(x — 2)7,x € [2,7]. The value of 8 € (2,7) such that f'(8) = 0is equal to
49 53 53 49
- b) == = d) —
)~ ks Q= )5
1771 x2 + y2 =t — % andx* +y* =t% + tiz, then x3y Z—z equals
a)o b) 1 c) -1 d) None of these
178. The value ofdix(lx — 1|+ |x—=5])atx =3,is
a) —2 b) 0 c) 2 d) 4
179.1f sin"1x +sin"ly = %, then 3—2; is equal to
x _x y y
a) y b) y c) " d) .
180. 1f f(x) = i. then the derivative of the composite function f[f{f (x)}] is equal to
a)0 b)% o1 d) 2
.2
181 1f x = exp {tan‘1 (yxf )}, then Z—i/ equals
a) 2x[1 + tan(log x)] + x sec?(log x) b) x[1 + tan(log x)] + sec?(log x)
c) 2x[1 + tan(logx)] + x? sec?(log x) d) 2x[1 + tan(log x)] + sec?(log x)

182. 1f siny = x sin(a + y),then% is

sina sin?(a + y) o sin(a —y)
QA ———— by—— 72 c) sinasin?(a + d—— 22
sin?(a + y) ) sina ) (@+y) ) sina
183. f(x) = e* sinx, then f"'(x) is equal to
a) e%* sin 6x b) 2e* cos x c) 8e*sinx d) 8e* cos x
184. If f(x) = cos x. cos 2x. cos 4x. cos 8x. cos 16x,then the value of f’ G) is
a) 1l 1 d)o
b)+/2 c) =
) ) 7
185. 1fsec1 (ﬂ) — a,then% is
1-x dx
y—1 y+1 x—1 x—1
b d
a)x+1 )x—l C)y—l )}""1
186. The derivative of a**¢*w.r.t.a®®*(a > 0) is
a) secx asecx—tanx b) Sil‘lx atanx—secx C) Sinx asecx—tanx d) asecx—tanx
187.1fx = a {cosE) + log tan (g) }and y = a sinb, then % is equal to
a) cotO b) tan 0 c) sin 6 d) cos ©
188. 1f ¢(x) is the inverse of the function f(x) and f'(x) = ﬁ, then;—xd)(x) is
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189.

190.

191.

192.

193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

206.

1 1
ARG T TP
If f(x) = 3e*”, then f'(x) —2x f(x) + %f(O) — f'(0) is equal to
a)0 b) 1 c) (7/3)e**
Ifu =log (x;izz
a) -1 b) 0 a1l
IfF(x) = % [} (4t? = 2F'(£)) dt, then F'(4) equals

Jdu Ju .
), then the value ofxa + Y5y I8

32 64 64

- b) — il
33 )3 93

1 V1+x2—/1-x2 dy .
— 1 @
Ify =tan Tt then 7. s equal to
52 X2 x

a) b) c)

V1 —x* V1 + x* V1 +x*

If f(x) = |x? — 5x + 6|, then f'(x) equals

a)2x —5for2<x<3 b)5—2xfor2<x<3 «c¢)2x—5for2<x<3

2
Ifyx+y+y—x= c,then%equals

) 1+ {op()¥

d) 1+ f(x)

d) e*

d) 2

Vi

d)5—2xfor2<x <3

d)—2/c

d) 6x° + x6*~1
d) None of these
d) 2

d) 2

1
d)y—=
)4

d) 1/2

d) —tanx

>
) 1—x*
d) 2x%y

3

d) 2(1 + x)Vx

d)1

a) 2/c b) —2/c? c) 2/c?
Derivative of x® + 6* with respect to x is
a) 12x b)x +4 c) 6x° + 6% log6
If f(x) = cos? x + cos? (x + E) + sin x sin (x + E) and g (E) = 3, then i(gof(x)) =
3 3 4 dx
a)l b) 0 c) —1
Ify = sin"?% + cos~1 % then the value of 2 is
2 2 dx
a)l b) -1 o
Ifz=y+ f(v),where v = (5) then v + Z s
y ! v/’ dx 0y
a) —1 b) 1 o
-1 [ Vx— , .
Ify =tan™?! (ﬁ) ,then y'(1) is equal to
1
a) 0 b) 2 ) -1
If f(1) = 1and £'(1) = 2, then lim,_,, ¥ ’;;’“_)1‘1 equals
a) 2 b) 4 c)1
The derivative of cos® x w.r.t. sin3 x is
a) —cotx b) cotx c) tan x
_ 142\ 1/4 1 -1 dy _
Ify = log{(a) } —tan""x, then =
X b x2 X
a)l—xz )1—x4 C)1+x4
2
Ify = (x + V1 +x2 )n,then (14 x?) %+x3—zis
a) n’y b) —n’y ) =y
The value of = [tan‘1 (M)] is
dx 1-3x
1 b 3 2
aA) ————— — ) ————
) 2(1 + x)Vx ) (1+x)Vx ) (1 +x)Vx
_ —1 [sinx+cosx day .
If y = tan [—COS i x] , then 1 1S equal to
1 T o
a)3 b);
- — A N
x = cos6,y = sin50 = (1 —x%) —5 —x——is
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207.

208.

209.

210.

211.

212.

213.

214.

215.

216.

217.

218.

219.

220.

221.

222.

223.

a) =5y b) 5y c) 25y

d) —25y

If the function f(x) is defined by f(x) = a + bx and f" = fff ...(repeated r times), then f"(x) is equal to

a)a+b"x b)ar + b"x c) ar + bx"

_ dy .
IfxY =e*7Y, thend—ils equal to

a) (1+logx)?! b) (1 + logx)~2
The derivative of sin? x with respect to cos? x is

a) tan® x b) tan x c) —tanx
If xP y9 = (x + y)P*9, then % is equal to
y py al
a) 7 b) qx c) y
dy

Ify =(1+x?)tan"'x — x, then —isequal to

a) tan"lx b) 2x tan"1x c) 2xtan"lx —1
The derivative of sin™! (W) with respect to x is
) - b) - ) =
a) ———— — C
212 212 T_x
. . V1i+x—v1-x
The derivative of tan™ ( Nr= m)
1 1
a)+/1— x2 b ) —/————
JV1-x V== oo
Ify =tan"!x + cot™! x + sec™! + cosec™! x, then Z—z is equal to
2 _
2) x“—1 b) 7 o0
x?+1
+b d3y
Ify = (‘Z;CM) then 2 1s equal to
d2y\’ d?y d2y
a) [ —= b) 3 — 3
) <dx2> )3 dx? ) dx?
If y = (10gcos x Sin x) (10gsin x €OS x) + sin™1 2x dz =3 Zis equal to
8 b) 0 8
Va+m D )
_ —1 (acosx—bsinx dy .
If y = tan (—bcos P Sinx) , then oo is equal to
a) 2 _ ¢
b) —1 ) 5
— .2 d_y _
Ifx =cosf,y =sin50, then (1 — x )de x—=
a) =5y b) 5y c) 25y
. : - _1 (VIFx—VI=x\ .
The differential coefficient of tan (—\/er \/ﬂ) is
1 1
a) /1 — x2 b C
IVi-x == Vi

Iff(x) =(x—-2)(x—4)(x —6)..(x —2n),then f'(2) is
a) (- 1)”2”‘1(71 - D)) (- D! ) (=2)"n!
Flnd Y if x = 2cosB — cos 26 and y = 2sin B — sin 26.

39 36 30
a) tan7 b) —tan7 ) cot7
Let f(x) = 22*71and ¢p(x) — 2* + 2x log 2. If f'(x) > ¢’ (x), then
a)0<x<1 b)0<x<1 c)x>0

— ay _
Ifx\/1+y+y\/1+x—0,thendx—

c) logx - (1 + log x)~2

ga(=2)+pr
Ja b1 x
d) None of these

d) None of these

ay
d) —
px

d)1

d?x
d) 32~
)3dy

d) None of the above

d)0

d) —25y

d) x

d) (=)™ 12" (n — 1)!

30
d) —cot—
) —co >

d)x=0
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1 1 1 1

—_— b)———= — d
VT2 ) a2 Vire e
224.1f y = ¢(1/og (1+tan’x) then® is equal to
dx
1
a) > sec? x b) sec? x
c) secxtanx d) e1/21log (1+tan?x)
- —_1)3 —_1)\5 _1\7
225. Iff(x) = % + (x121) + (ng) + (ng) + -, where0 < x < 2, then f'(x) is equal to
1 1 1 1
a) ————— b) — c d
)4x(2—x) )4(x—2)2 )Z—x )2+x
226. x3 x? 3x? )
Iff(xX)=]|1 —6 4 |herepisaconstant, then — is
p p> p3
a) Proportional to x? b) Proportional to x
c) Proportional to x3 d) A constant
227.1f f(x) = arctan (xx_zx_x), then f'(1) is equal to
a) 1l b) —1 c) log2 d) None of these

228. If for all x, y € R, the function f is defined by f(x) + f(y) + f(x)f(¥) = 1and f(x) > 0. Then,
a) f'(x) =0forallx €R
b) £'(0) < f'(1)
c) f'(x) does not exist
d) None of these

229. et f(x) =e*, g(x) =sin"xand h(x) = f[g(x)],thenm is equal to

h(x)
a) esin™'x b) ! c) sin"'x d) _t
Nrpre A=
230. __ cos(x—4y) a_f .
If f(x,y) = o (xHy),then 6x|y:§ is equal to
a) —1 b) 0 g1 d)2
231.1f y = sin™ x cos nx, then% is
a)nsin® ! xsin(n+ 1) x b) nsin® ! xcos(n — 1) x
c) nsin™ ! x cosnx d)nsin™ ! xcos(n+ 1) x
232.If 2f (x) = f'(x) and f(0) = 3, then f(2) is equal to
a) 3e* b) 3e? c) e* d) None of these
2
233.1fy2 = p(x) is a polynomial of degree 3, then 2 % [y3 %] equals
a) P""(x)+ P'x b) P""(x).P"" (x) c) P(x).P""(x) d) None of these
234.1f e7+¢”""%, x > 0, then X is
x 1 1—x 1+x
a) T+~ b) p ) . d) .
235. The 2nd derivative of a sin3 t with respectto acos3tatt = % is
2) 42 b) 2 9 1 d) None of these
3a 12a
236. The derivative of sin(x3) w.r.t.cos(x3) is
a) —tan (x3) b) tan (x3) c) —cot (x3) d) cot (x3)
_ dy .
237.1fy = tan™? (ﬁ), then d—z is equal to
1 b) 2 1
a) — c) -2 d) ——
) > ) ) >
238. —si
Ify =tan™?! L S?nx, then the value ofd—y atx = Zis
1+sinx dx 6

Page]15



239.

240.

241.

242.

243.

244,

245.

246.

247.

248.

249.

250.

1
a) ——
) 2

Ify =
(cotxlogcos x + tan x log sin x)

1
b) =
)2

: dy .
logos x Sin x, then d—i is equal to

(log cos x)?
(cotxlog cos x + tan x log sin x)

(logsin x)?

— 92X Q2x-1 ﬂ
Ify=2*%3 ,then a2 is equal to

a) (log 2)(log 3) b) (log 18)
Ify = sec ' 22 4 sin~1 22 then 2 is

x—=1 x+1 dx
a) 1l b) 0

a1 d) -1

(tan x log cos x + cot x log sin x)

(log cos x)?
d) None of the above

c) (log182) y? d) (log18)% y

x+1
x—1

x—1

C
)x+1

d)

Let g(x) = log f(x), where f(x) is a twice differentiable positive function on (0, ) such that f(x + 1) =

xf(x).Then, for N = 1,2,3,...,g" (N

1 1 1
a) —4 {1+9+£+ G 1)2}
1 1 1
2 _4{1+9+£+ (2N+1)2}
Ify =log,2,4(7x* — 5x + 1), then Z—z is equal to
5 14x — 5 2 xy
a) log, (¥ +4)- {7x2 —5x+1 x2+ 4}
1 14x —5 2xy
b) log,(x? + 4) {7x2 —5x+1 x2+ 4}
2x 14x —5
Q) loge (7x* = 5x + 1) {xz T4 7(x2 —5x 1}]1}

q 1 2x (14x — 5)y
)loge(7x2 —5x+1)|x2+4 7x2-5x+1

If siny = e7¥¢°5Y = ¢, then 2 q¢ (1, m) is equal to

dx
a) siny b) —x cosy
Ify =tan™?! (H+2_1), then y'(0) is
1
a0l b) 0
2
Differential coefficient of v/ secvVx is
——secVx sinVx
\/_

c) E\/E secVx sinvx

+ %) —-g" (%) is equal to

1 1 1

b) 4 {1+§+£+---+—(2N_1)2}
1 1 1

d) 4 {1+§+E+"'+(2N+1)2}

If f(x) = sinx and g(x) = sgnsinx, then g'(1) equals

a)0 b) —cos 1
The derivative of y = x™*is

a) x'™™* Inx b) x*=1n x

. daz .
Ifx =etsint,y = etcost,thend—g atx = is
1
b)—e’r

If f'(x) = sin(logx) and y = f(

a) 2e™

2x+3

a) sin(logx) - xlogx

y
) then o equals

ce d)siny —xcosy
a1 d) -1
b secvx)™’? sinvx

) \F( )”
d) E\/}(sec\/}) ? sinvx
c) cos1 d) None of these
C) len x—lIn x d) xln x—2

2
— d) —
2 2e™ ) e’
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b) ﬁ {1°g (%)}

snfon (220

d) None of these
251.If r = [2¢ + cos?(2¢ + m/4)] /2, then what is the value of the derivative of dr/d¢ at ¢ = m/4?

1/2 2 1/2 1/2
22() 92(5) I () 02()
T+ 1 T+ 1 T+ 1 T+ 1
252. For |x| < 1, lety =1+ x + x2 ...to oo, then Z—z equal to
X x2 X ,
)3 b)? )32 d) xy* +y
253.If f(x+y) =2f(x)f (), f'(5) = 1024(log 2) and f(2) = 8, then the value of f'(3) is
a) 64 (log 2) b) 128 (log 2) ¢) 256 d) 256 (log 2)
254. The value of differentiation of e*” with respect to e2* atx = 1 is
a)e b) 0 c) et d)1
255. Letx =log.t,t >0andy+1 = t2. Then,Z—;;Cis equal to
a) 4e?* b) —%e“*x c) —Ze5x d) 4e*
256. 1f y = cot™! (cos 2x)/2, then the value of Z—z atx = % will be
2\ 1/2 1\1/2
) (3) b (3) c) (3)'/2 d) (6)"/2

257.1f P(x) is a polynomial such that P(x? + 1) = {P(x)}?* + 1 and P(0) = 0, then P’(0) is equal to
a) -1 b) 0 a1l d) None of these

258. If y = (cos x2)?, then Z—iis equal to

a) —4x sin 2x? b) —x sin x? c) —2x sin 2x? d) —x cos 2x?
259. Let f(x) = 2271 and g(x) = —2* + 2x log 2. Then the set of points satisfying f'(x) > g'(x), is
a) (0,1) b) [0, 1) c) (0,) d) [0, )

260. -1 (_2x —1 (3x=x?
d tan (1—x2) + tan (1—3x2) .
— 5 is equal to
dx —tan—! ( 4x—4x )
1-6x2+x%
1 1 1 1
a) b) — c) d) —
V1 —x? V1 —x? 1+ x? 1+ x?
261. __ V1-sinx+v1+sinx dy .
Ify = NECTY AT thendx is equal to
1 x 1 x 1 x
a) = 2Z b) = - c) = 2 d) cosec? =
) > cosec 5 ) 5 cosec2 ) 5 cosec?x ) >
262. The value of% atx = g, where y is given by y = x5I"% + \/x, is
1 b) 1 1 1
a)l+— c) — A1l ——
) V2m ) V2m ) V2m
263. . 3a_t2 __ 3at dy .
Ify =T—5,x =13 then—~is equal to
t(2-1t%) t(2+t3) t(2-t3) t(2+t3)
a) ———=< b) ———< ) ——==% d) ——=5
(1—-2t3) (1-—2t3) (1+2t3) (1+2¢t3)
264. 1f y = log, x + log, a + log, x + log, a, thenz—z is equal to
L by 284, X +xl d) None of th
a);+x oga ) . loga c) xloga xloga ) None of these
265. 1f8f (x) + 6f (i) = x + 5and y = x?f(x), then the value of% atx = —1,is
a)0 1 1 1
b) — c) —— d) =
) 14 ) 14 ) 7
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266. Ify = \/%, then (1 — x?2) 2—22 + y is equal to

a) 1 b) —1 J 2 )0
267. IfxY = ez("‘y),then% is equal to

2(1 +logx) 1+ logx 2 2(1 —logx)

268. 1 = a(1l + cosB),y = a(6 + sin0), then— atf =-

a) —l b) - c) —1 d) -2

a a

269.1fy2 = qx2 + bx + ¢, where a, b, ¢ are constants, then y3 % is equal to

a) a constant b) a function of x

c) a function of y d) a function of x and y both

270.1fy = 1+2 + 2 + 2 + .. co with |x| > 1, thenZ is
x  x?  x3 dx
x? 2

)5 b) x2y? 0L d) - ¥
X x?
2710 f(x,y) = 2(x = y)? — x* = y*, then |(fuufyy — i3], 1
a) 32 b) 16 )0 d) -1
272. = -1 -1_ 1 11 L
Ify = [tan Tz TN ———+tan” ————+... +upto n terms ], then y’(0)is equal to
-1 —n? n? d) None of these
a) > b) ——— Q) ==
n2+1) n?+1) n?+1)
273. Given that%f(x) = f'(x). The relationship f'(a + b) = f'(a) + f'(b) is valid, if f(x) is equal to
a) x b) x? ) x3 d) x*
274. nth derivative of (x + 1)™ is equal to
a) (n—1)! b) (n + 1)! c) n! d)n[(n+ D] 1
275. If y = 2%, 32x-1 then 1s equal to
a) (log2)(log3) b) (log 18) c) (log 182)y? d) (log18)y
276.Ify = x2 4 - ! then 2 is equal to
x B 1 dx
R
2x
2xy xy xy
a)Zy_xZ b)y+x2 C)y_xZ d)z X;Z
277. _e¥te ™ dy .
Ify = prape then o s equal to
a) sech? x b) cosech? x c) —sech? x d) —cosech? x
278.1f f(x) = |x — 2|and g(x) = f(f(x)), then for x > 20, g’ (x) is equal to
a) —1 b) 0 1 d) 2
d ,
279 1f5f (x) + 3f G) =x+2andy = x f(x), then (d—z)xﬂls equal to
a) 14 b) 7/8 a1l d) None of these
280. The differential coefficient of f(log x), where f(x) = logx is
X _ log x d) None of these
- 1
a) logx b) (xlogx) )
281. 1ot f(x) = ,x # 0,%1, then derivative of f(x) with respect to x is
2x b 1 1 d 1
Va2 ACEFE Va2 Z—y
282.1f f(x) = |x|3,then f'(0) equal to
1
a)0 b)1/2 g -1 d)_z
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283. The derivative of log |x| is

1 1
)L x>0 b)—x¢0 9% 20 d) None of these
x | x| x
284. log(i) 3+2 lo an
— tan-1 -1 gx ary .
If f(x) = tan { o )} + tan (1_6 logx) then Ton 1S
a) tan"{(logx)"} b) 0 c) 1/2 d) None of these
285.1If f(x) = x + 2, then f’(f(x)) atx = 4,is
a) 8 b) 1 c) 4 d)5
286.If f(x) — log.(log, x), then f'(x) atx = e, is
1 e
a)0 b) 1 g- a2
e 2
2
287. 1 sin(x + y) + cos(x + y) = log(x + y), then% is
a) _Ty b) 0 ¢ -1 d)1
288. 1p—xtanx [i (10“3“")] is equal to
a) tanx + x sec®x b) In 10 (tan x + x sec? x)
c) In 10( ) d) xtanx In 10
2
289. fy=1-x +—|——+—— ---,then%is equal to
a) —x b) x Ay d) —y
290. Differential coefficient of sec™? Vv1i—x?atx = %is equal to
a) 2 b) 4 c)6 d)1
291.If y = cos 2 x cos 3 x, then y,, is equal to
a) 6”cos(2x+ﬂ)cos(3x+ﬂ)
2 2
nm 3x+nm
n R —
b) 6 cos(2x+ 2)cos< > )
1 nm I8
Zleng; - i —
c) 2{5 sm(5x+ > )+sm(x+ 2)}
d) None of these
292.If f(x) = log,2 (logex),then f'(x) at x = e s
1 1
a) 1 b)— Q) — d)o
e 2e
293. Let fx) = sinx, g(x) = x%and h(x) = log, x. If F(x) = (hogof)(x), then F" (x) is equal to
a) a cosec3x b) 2 cot x? — 4x?cosec?x? c) 2x cot x2 d) —2 cosec?®x
294. . _ -1(_1 — «in-1 _y
X = cos (W)’ y = sin (m) = — isequal to
a)o b)tant a1 d)sintcost
295, _ _1 (log(e/x?) _1 (3+2logx _y
Ify = tan (—log(exz)) + tan (1_610gx) then —5 is equal to
a) 2 b) 1 )0 d) -1
296. 4 iz
= [sm cot™ { 1+x}] equals
1 1 d) 1
a) -1 b) = c) ——
) B ) -

297. If f(x) = {g [x] — x5} ,1 < x < 2 and [-] denotes the greatest integer function, then f’ <5\/§> is equal to
a)0 b) 5(rr/2)*/5 c) =5(m/2)*/5 d) None of these
298. Let f be twice differentiable function such that f"(x) = —f(x),and f'(x) = g(x),

h(x) = {f(x)}? + {g(x)}?. 1f h(5) = 11,then h(10) is equal to

a) 22 b) 11 o0 d) 20
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299.

300.

301.

302.

303.

304.

305.

306.

307.

308.

309.

310.

311.

312.

313.

314.

3

x3 x* 3x?
f(x)=|1 —6 4 |, herepisa constant, then
2 3 dx
p D p

a) Proportional to x? b) Proportional to x

d%x .
Ify =x +ex,thend—yzls

ex

a) e* b)—m

2x+3

a*fx i
4

S

¢) Proportional to x3

ex

) arer

Ify=f (3_2x) and f(x) = sin(log x),thenZ—z is equal to

) 12 {l (2x+3)}
V9 T axz S8 3" 2%

) 12 {l (3 — Zx)}
C ——
9 — 422 %% \2x 1 3

_ —1 (1-logx dy .
If y = cos (—1+10gx),then Tx atx = eis
1 1

a) —— b) ——

) e ) 2e
If x¥ = y*, then x(x — ylog x) % is equal to
a) y(y — xlogy) b) y(y + xlogy)
If variables x and y are related by the equation
x = Oy@ du, then Z—i’ is equal to

1
a)m b) /1 + 9y?

Ify = sec™[cosec x] + cosec™[secx] + sin"![cos x] + cos~![sin x], then=

To
a)0 b) 2 c) —2
The value of:—x(lx — 1|+ |x—=5])atx = 3is
a) —2 b) 0 ) 2
If f(x) = log, {%},u(l) =v(1)andu'(1) =v'(1) = 2, then f'(1) is equal to
a)o b) 1 c) -1
i{sin2 (cot‘1 ’1;x>} equals
dx 1+x
1 1
a)—1 b) = c) ——
) ) > ) >
_1-t? _ 2t ay .
Ifx = —5andy = —,then —~is equal to
y y X
a) 2 b) x ) y
Ifx =y/1—y2 ,thenz—zis equal to
1 — 2 c)0
a) x b) vi-y® )
14 2y?
If f(x) = (x + 1) tan"(e™%¥), then f'(0) is
Zi1 b)>—1 Z+s
35 )% 9%

— X 4.5 d_y
Ify=5 x,thendx is

a) 5% (x%log 5 — 5x*) b) x> log5 — 5x*

12
b) cos {log (

4x2 -9

d) 12 {1 (
g 2.z cos o8

1
C —
)Ze

c) x(x +ylogx)

c) 1+ 9y?

c) x°log5 + 5x*
Y

If y = acos(log x) + b sin(log x)where a, b are parameters, then x“y

a)y o b) -y
Ify =sin™?! (M)’ then y'(0) is

1-cosasinx

c) 2y

d) A constant

Vavery

2x+ 3

3— ZX)}

2x+3
2x —3

)

d)l
e
d) x(y — xlogy)

1

d) 1+ 9y?

is equal

d) —4
d) 4

d) None of these

d) 1

dx
)3’

1-—2y2

41
)7

d) 5% (x°log 5 + 5x%)

+ xy'is equal to

d) -2y
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a) 1 b) 2tana c) (1/2)tana d)sina
315.If f(x) = |x — 2| + |[x + 1| — x, then f'(—10) is equal to

a) =3 b) —2 c) —1 d)o

316.If f: R — R is an even function which us twice differentiable on R and f"' () = 1, then f" (—m)
a) -1 b) 0 01 d) 2

317. ﬁ [log, e5"(**)] is equal to

a) 2 cos (x?) b) 2 cosx C) 2x.cos x d) 2x cos (x?)
318.If f'(x) = g(x) and g'(x) = —f(x) forallx and f(2) = 4 = f'(2), then
2 +g*@)is
a) 8 b) 16 c) 32 d) 64
319. z = tan(y + ax) + [y — ax = z,, — a’z,, is equal to
a)o b) 2 c) zx + 2y d) zxz,
320. % (log x)* is equal to
4 (logx)3 d) (4log x)3
x x

a) 4 log x3 b) 4(log x)3 c)
. (x%-y? d
321. [fgip—1 (;Ti:z) = loga, then d—z equals
X2 — y2

—_ d
x?+y? )

R I

X y
a) y b) 2 c)
322. The differential coefficient of q'0810€0sec™'x jg
al0810(cosec™'x) 1

logiga
cosec™lx  yx/x2—1 &

aloglo(cosec'lx) 1

. log,pa
cosec™1x lx| Va2 =1 810

_aloglo(cosec‘lx)

1
cosec™1x lx| Va2 = 1

alo810 cosec™?! 1
. 1
cosec™lx x| VxZ—1
323. If f(x) = /14 cos?(x)?, then the value of f' (g) is
VR Ju 1 i
Q) )- 2 ) = )7
% (log x) is equal to

2) (n—1)! n! (n —2)!

x™ b) x_” 2 x™
325. d’x
ay?

2 (82) 0-(2)(@)" (2@ ()

326. The second order derivative of a sin3 t with respecttoacos3tatt = % is

a)

b) —

c) log, 10

X

og, 10

324.

(n—1)!
xTL

d) (=D

equals

2 1 3a
a) b) — g 42 d)—
12a 3a 42
327. .. d%x (dy\3 = dZ%y .
Ifd—y2 (E) to2= k, then k is equal to
a)o b) 1 c) 2 d) None of these
328. ¢,y — a?y -0
If e¥ + xy = e, then the value of Tz forx =0, is
a)l1/e b) 1/e? c) 1/e3 d)e

329. &Sin—l (xV1 — x +v/xy/1 — x2) is equal to
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1 1 b 1 1
2xV1—x V1 —x2 )szV1-x2 V1 —x?
1 4 1 q 1 + 1
c —
)=z Vi PN N AN e
330.If f(x) = log,(log, x), then f'(x) at x = e is equal to

a)

1
a) 1l b) 2 )0 d)-
e
331. If y = log, |cos 4x| + |sin x|, where u = sec 2x, then % atx = —%is equal to
2 —6v3 3 b) —-6v3 3 9 6V3 N V3 d) None of these
loge2 2 loge2 2 log,2 2
332. p -
IfV1—x6+1—y6=a(x®—-y3) andd—z = f(x,y) 1_§6,thenf(x,y) =
2 2 2
a2 b) = N QY
x y x2 x?
333.If y = log™ x, where log™ meanslogloglog ... (repeated n times ), then
xlog xlog? xlog® x ...log" "1 x log" x Z—z is equal to
1
a) logx b) x ) Togx d) log™ x
334.1fx2 +y2 =t +% and x* + y* = t? +tlz, thenz—iis equal to
y y X X
a) . b) Z c) y d) y
335. = 4y — o]
Ify =./xlog, x,then o, atx =elis
1 1
a) — b)— c d) e?
) ) ) Ve )
336. _ 1 \/1+x2+\/1—x2) dy
If y =tan (—W—m , then ™ equals
1 1 x x
a) b) — c) d) -
V1 —x* V1 —x* V1 —x* V1 —x*
337.1f f'(x) = sin (logx) and y = f (ZJ;)’ then %atx = lis equal to
a) 6 sinlog (5) b) 5 sin log (6) c) 12 sinlog (5) d) 5sinlog (12)
338.1fx¥ = XY, x > 0 then the value of z—iat (1,1D)is
1
a)o b) > a1 d) 2
339. Ify =sin™?! (M),thend—y is equal to
13 dx
1 1 3 X
a) — b) c) d) >
V1 —x? V1 —x? V1 —x? V1-—x
340. [fy = X eX’ eX’ .eXt for0<x <1, then% atx = % is
a)e b) 4e c) 2e d) 3e
341. Ify =sin™?! (M> then 2 is equal to
13 dx
1 -1 3 1
a) b) c) d)
V1 — x? V1 — x? V1 —x? V1 + x?
342. x
d 1+coss | |
For0<x < 2,— | tan™?! 2 | is equal to
dx 1-cos;
a) —1/4 b) 1/4 c) —1/2 d)1/2
343.

N . 2 . _1 (1-x%\ .
The derivative of sin™! ( xz) with respect to cos ™! (1 ad ) is
1+x 1+x
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a) -1 b) 1 Q) 2 d) 4
344. Let f (x) be a polynomial function of the second degree. If f(1) = f(—1) and a4, a,, as are in AP, then
f'(ay), f'(ay), f'(as) are in

a) AP b) GP c) HP d) None of these
2 32
345. The derivative of cos™! (1 xz) with respect to cot™* (1 3x3) is
1+x 3x—x
a)1 3 2 1
b) — c) = d) -
) 2 ) 3 ) 2
346. If y = loggip 5 COS X, then % is equal to
tan x log (sinx) — cotx log cos x —tan x log sinx — cot x log cos x
(logsin x )? (log sin x )?
—tan x log (sin x) + cot x log(cos x) tan x log (sinx) + cotlog (cos x)
(logsinx )? [log (sin x)]?
347. _ _1 (log(e/x?) _1 (3+2logx a?y.
If y =tan (—1og(ex2) ) + tan (—1_6]0gx), then Tezis
a) 2 b) 1 c)0 d) -1
348.1f y = ¢ e*/(*~9, then % equals
ay
_ 2 —_— 2 _ 2 —
a)a(x —a) b) G — )2 c) a“(x —a) d)a(x —a)
349.1f y = sin~1y1 — x, then % is equal to
) 1 b) -1 1 q -1
a c) = —
Vi—x 2V1—x )\/E )2ﬁx/1—x
350. — cos—1 (-2 .,
If y = cos (1+x2), then 1 1S
a) 1;; for all x b) 1;;2# forall x| > 1 c) 1+2x2 forall [x] > 1 d) None of these
351.If y = ae* + be™™ + c where a, b, ¢ are parameters, then y’ is equal to
a) y b) y’ c) 0 d) y"

Page|23



1.DIFFERENTITATION
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1.DIFFERENTITATION

: HINTS AND SOLUTIONS :

1

(b)
f(x®) =4x*,vx >0
Let x3=t = x=tV3
~ f(t) = 4t*3
On differentiating w.r.t. t, we get
4
£1(©) = 45 (O
-G =S Y =
32

16
L@ =fEY =T x2=

16

y=x—x

dy
. —=1-2

dx x
Now,

a(y?)
d(x?)  4G)
dx
dy

2x
=120
=(1-x)1-2x)
=1—3x+2x?
=2x2-3x+1
(o)
vy = ezlog(1+tan x)
= (sec?x)1/? = secx

dy

a =secxtanx
(d)

Given, y=1+x+x% +x3+... 0
Since, x| < 1

. — 1 — -1
- y—(l_x)—(l—x)
dy 1 1
i i cpuen vAS) Rl s g
_dy _ 1 1 x
"dx YT U002 —x) (A-=x)?
I
dx
(c)
fGx)=x" = f(1)=1
ff)=nx""t = f'1)=n

f'@=nn-Dx"2 = 'O =nh-1)

£ = n(n— D(n—2) .21

= ff"())=n(n-1)(n-2)..2.1

Now, f(1) _f’(1)+f”(1) f”’(1)+ N Gedi A€
2! n!

n(n -1)
=1t
n(n —1D(n-2) (-D"n(n—1D(n-2)..
3! ot n!

=1-1D"=

(d)

Lety = 2 cosx cos 3x

On differentiating w.r.t. x, we get

% = 2cos x(—3sin3x) + 2 cos 3x(— sinx)

= —3(sin4x + sin 2x) + (—1)[sin 4x + sin(—2x)]

Again differentiating w.r.t. x, we get

d?y

i i —3(4cos4x
+ 2 cos 2x)
— 1(4 cos4x — 2 cos 2x)
= —16 cos4x — 4 cos 2x = —4(cos 2x + 4 cos 4x)
= —22(cos 2x + 22 cos 4x)
(b)
We have,

xX
y=x*
=>y=xY

>y= eylogx

d d

dic] _ eylogx_(y log x)

dy dy

— =xY = -
= dx x (dxlogx"'x)

2
=D 1-ylogn =L [+x7=y)
dy
1 - ylogx)—= = y?
= X( y ng) dx y
(d)
_ _ g)+g(-x) 2
Given, f(x) = 5 + [A(x)+h(=x)]71
x) +g(—x

5 (x) = g()2¢ + 2[h(x) + h(~x)]

On differentiating w.r.t. x, we get

£100) = w + 2[R (x) — h'(—x)]
=0
()
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11

12

13

14

Lety = % [sin™ (xV1 — x — VxV1 — x2)]
Put x = sinaand vx = sin 8
Ly = ;—x [sin~2(sin ay/1 — sin? B

—sin B\/Tnza)]

d d
= —[sin"!sin(a — B)] = e (a—PB)

dx
d . _ o
=a[sm Lx —sin™1+/x]
_ 1 B 1
CV1I-x2 21—«
1 1
Vi—x22 2fx(l-x
(b)

z = log(tan x + tany)

On differentiating partially w.r.t. x and y, we get
0z 0z sec?y
—=—————and — = ———

dx tanx +tany Jdy tanx+tany

sec? x

. 0z . 0z
Now, sin 2x P + sin 2y 3y

sin 2x sec? x + sin 2y sec? y

tanx + tany
2[tanx + tany]

tanx + tany
(d)

Let u = sin™? (

1_;2), v =sin™1(3x — 4x3)
Put x =sinB, we get
u = sec”!(sec20),v = sin~!(sin 30)

= u= 260, v =230 E
= 2sin"lx, v
=3sin"1x

= %:% = u=§v

du_Z

Zdv 3

(d) .

f(x,y) =sinu = 4

x+y

Here, f(x) is a homogenous function of degree 3.

By Euler theorem,

of  of

xa+y@=3f

dsinu Jdsinu _

x o +y 3y =3sinu
du Jdu

:xa+y@=3tanu

(9

y=(1+%)<1+;)(1+%>...(1+§)

On differentiating w.r.t. x, we get

15

16

17

18

2 () HD)-00
+(1+3) (‘1?) (1;;) (31 +3)
bt (149 (149 (143) o (-)

dy
I =(-DEDEDYE3) (A =-n)
x=—1
==D"D@2)AB)..(n—-1)
=(=D"(n—-1)!
(b)

Given, y =asin®0 and x = acos30
On differentiating w.r.t. 6, we get

d .
2 = 3asin20cos O

e
and % = —3acos?0sin B
dy dy/de 3a sin? 0 cos O
RCA = — —— = —tan 0
dx dx/do 3acos?0sind
Ay _ T
At = I tan3 =—/3
(@)
Since, to find Y oatx=0
dx
~Atx =0,log(y+0)=0 > y=1
d
~ To find—y at (0,1)
dx

On differentiating given equation w.r.t. x, we get

! (1+dy)—2 dy+2 1
x+y dx) = “Fax T

dy 2y(x+y)—1

dx  1-2(x+y)x

- (%)(0'1) = 1

(b)
Since f(x) is a polynomial of degree n satisfying
f(x) = f(a — x). Therefore,
) = ap{x™ + (@ —x)"}

+a{x" T+ (@a—x)" 1+ +
weOp_q1{x + (@ —x)} + a,, whereay # 0
Clearly, f'(x) is a polynomial of degree (n — 1)
(a)
f(x) =logs(log7 x)

log, x
= () = logs (127

= f(x) = logs log, x — logs log, 7
log, log, x
= f(x) = log, 5

On differentiating w.r.t. x, we get

—logs log, 7
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19

20

21

22

23

1

xlog, xlog, 5
1

@) = ~0

xlogex

—==log, 7.log, 5

1

~ xlog, xlog7.log5
(9
We have,
dy _
dx

d’y 9y dy Y

dx? [1+9y2dx [1+9y?

=9

y

loge 7

1+ 9y?

(d)
Given,u = x?+y%,x=s+3t,y=2s—t
Now,Z =12 =2..()

ds

"ds
d?x d%y -
F: ,§=0...(ll)

Now, u = x% + y?

dx\? d?x dy\? dzy
a5z 2<ds> +2xﬁ”($) + 2y gs2

== = 2(1)? +2x(0) + 2(2)* + 2y(0) = 2+ 8

=10
(b)
Given, f(x) = /14 cos?(x?)
, —2sinx? cos x2 sin 2x?
Now, f(x) = m () = T ™
\/_ sin 2 \/*
/1 + cos

(d)
Given y = 2108%

dy o 1

ZZ — plogx -
= In 2'°8% log, Z.x
. dy _ 2108% Jog, 2

dx x
(©

_n\3/4
Lety = [log {ex (i—é) }]
_p\3/4

=1 log ()

oge* + log n
>y=x+-— [log(x —2) —log(x + 2)]
On differentlatlng w.r.t. x, we get
ay _
T dx [x + —{log(x — 2) — log(x + 2)}]

24

25

26

27

1 ]_1+ 3
x+2 (x%2—-4)

_ 3r 1

=1+ 4 [x -2
Y _
dx

()

Let the even function be

f(x) =cosx

= f'(x) = —sinx

= f"(x) = —cosx

Atx=m, f'"(r)= —cosm=1

. Our assumption is true.

At x=-m

f"(—m) = —cos(—m) =1

Alternate

Since the function is twice differentiable

~f"(x) =const.Vxf'(—m) = —f""(m) =1

(b)

We have,

x% -1
Cx2—4

1
= | ——=adt
f\/1 + 4t2
dy 1

d?y 3
dx?

4y

=\/1+4y2

4y
1+ 4y2dx
= 4y

X1+ 4y?

(b)
Given, 3f (x) — 2f (%) =x..(i)

Let— = y,then 3f (i) 2f(y) = %

> 210 +3f ;) -

Rli—"‘<l>—‘

= 2f(x)+3f( ) .. (i)
Multiply Eq. (i) by 3 and Eq. (ii) by 2 and then
adding, we get

5f(x) = 3x +§
1 2
= f() =: [Sx + ;]
On differentiating w.r.t. x, we get
, 1 2

Fo=¢3-5]

, 1 2
= r@=z[3-7| =3

(d)

Let y =logx

On differentiating w.r.t. x from 1 to n times, we
get
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28

29

30

31

1 1 2
Y1 =;'y2 = _F)y3 =x_3'y4- = -

=~ by symmctry.
B D" (n-1)!

Yn =
(d)
v x =2t — |t] ={
. t _{ x’
“ET a3,
ny =t +tt] ={
_ {sz,
0,
4x,

Hence, y'(x) = { 0

) ey

x4

xn

t, t=0
3t, t<0O
x=0

x <0

2t%, x>0
0, x<0
x=0

x<0

x>0
x <0

g d N .
~ We can’t find d—: as the derivative does not exist

att =0
(o)
We have,

fl) = (x*+2)*°

Clearly, it is a polynomial of degree 90

It is given that f™(x) is a polynomial of degree 20.
Therefore,

290 -mT=20=>n=70

(d)

y=]x+ fx+\/m

= /ity

On squaring both sides, we get

dy dy
= 2 =14+
y =x+y = yd +dx
dy dy 1
—R2y-1 =1 — =
:dx(y ) :dx 2y —1

(d)

Given, f(x) is a polynomial of degree 3.

Sf(x)=x3+ax?+bx+c

Butf(x) =x3+x2+f' (1) +xf"2)+ f"(3)
=f'W,b=7"2),c=f"(3)

Now, f'(x) = 3x%+ 2ax+ b

f"(x) =6x+ 2a

f"x) =6

~a=f'(1)=34+2a+b

= —a—b=3 ..(I)

b=12+ 2a

> —-2a+b=12

and ¢ = 6 ...(iii)

On solving Egs. (i), (ii) and (iii), we get

a=-5b=2andc=6

Y f(x)=x3—-5x2+2x+6

Thus, f(0) = 6,f(1) =4,f(2) = -2,f(3) = —

...(ii)

32

33

34

35

36

(@)

In the given equation put x = tan 6,we get

— tan-! (\/1+tan2 9—1)
y=1a tan 6
_y _1<sec9—1>_t 1y 6 6
- tang /) 0 HBIZ T3
1t 1
>y==
y=5tan""x
! 1 I(O) 1
= = —_— = = —
Y= oa+xy T 2
()
We have,
y =eS" ' ¥ andu = logx
sin~1x 5 sin~1x
dy e du 1 dy _dax_xe
Tdx Vi—xzdx x ~ du TR
dx
()
f(%) = cosfcos%cosncos 2mcosd4r =0
(1)

Taking log on given function, we get
log f(x) = logcos x
+ log cos 2x
+ log cos 4x
+ log cos 8x + logcos 16 x
f(l ) f'(x) = —tanx
— 2tan2x
—4tan4x — 8tan8x — 16 tan 16x
= f'(x) = —=f(x)[tanx
+ 2 tan2x
+ 4 tan 4x
+ 8tan8x + 16 tan 16x]

-1 ()
= —f( ) [tan—

T
+2 tanE
+4tanm + 8tan 2 + 16tan47r]

=0 [using eq.(i)]

(9

Given, y = /logx+y = y%?=logx+y

dy 1 dy dy 1
2ydx x | dx E_x(Zy—l)
(d)

Given,y = cos™ ! cos x
For<x<my=x
dy
: —
dx
Form < x < 2m,y = cos™!

=1

cos (2w — x)
= y= —x
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37

38

39

40

41

dy
dx
Hence, option (d) is correct.
(b)
Given, x = a(cos 6 + 0sin B)
andy = a(sin® — 6 cos )

dx

2 %za(—sin6+6cose+sin9)=a9cose

and %=a(cose+651n6—cose)=a65in9
dy

- 90 — tan@

" odx dx
a8

(d)

Given, y = log(sin(x?))
On differentiating w.r.t. x, we get

d 1
& _ .cos x2.2x = 2x cot x?

dx  sinx?2
2
At x = ﬁ,d—y = ﬁcot(‘/—ﬁ)
2 ' dx 2 2

T
=+/m cot (Z) =+
(o)
We have,
y = axax...oo
>y = a*’

= logy = x¥loga
= log(logy) = ylogx + log(loga)
Differentiating w.r.t. x, we get

1 1(le_dy1 +y:>dy
logyydx dx 0B X x dx
y*logy

- x(1 —logxlogy)
(b)
fA)=5f)=nx""tsof' (D =n
' =nn-1),. "1 =12....n
Thus, f(1) +%+...+%

_5+n+n(n—1)+ +n!
- 1 2! Tl
=(1+D"+4=2"+4

(a)
Given that, x = etsint,y = et cost ... (i)
Atpoint (1,1), 1 = etsint,1 = et cost
T
tant=1>t=-—
4
On differentiating Eq. (i) w.r.t. x, we get
dy
— =e’(cost —sint
it e‘(cos sint)
dx _ t .
and prl (sint + cost)
d

) ﬂ=£=cost—sint
dx 9% cost+sint
dt
Again differentiating w.r.t. x, we get

42

43

44

d’y d (cos t —sin t) dt
dx?  dt\cost —sint/ dx
[(cost + sint)(—sint — cost) —
(cost —sint)(—sint + cost)] | dt

(cost + sint)? dx
2 1
" (cost +sint)2 et(sint + cost)
~ -2 1
"~ (etcost+etsint) (cost + sint)?
-2 1

= . f Eq. (i
x+y (cost+sint )? [from Eq. (D]

Mtzgszyzl
dfy =2 1

i dx? ) I+ 1-(cos§+ Sil’lE)2

4
-1 1

Fd
(©
e* +e¥ =XtV =e¥e¥
> e V+e =1
On differentiating, we get

N
—e a+e (-1)=0

dy e™ dy

= =>——=—eV*
dx —e™V dx
(c)
dy ,(2x+3)d(2x+3)
dx 3—2x/dx\3 —2x

) 2x +3
- [log (3 — 2x>]

((3 —-2x)(2) — (2x + 3)(—2))

(3 —2x)2

_ 12 . [1 (2x+3)]
T G-202" 83T

dy 12 )

= (a>x=1 = —(3 — )2 sinlog(5)
= 12sinlog5

(a)

Let y = f(tanx) and u = g(secx)

On differentiating w.r.t. x, we get
W g 2
o f'(tanx) sec” x

and % = g'(secx) secx tanx
_dy dy/dx  f'(tanx)sec’x
" du  du/dx g'(secx)secxtanx
(dy) /' (tan?)
o\ T . Wy . W
du x=% 8 (secz) sin—
_ff(DNV2 242 1
IR
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45

46

47

48

()
x2* —2x¥coty—1=0 ..(0)
Atx =1,
1—2coty—1=0
T
= coty=0=>y=§

On differentiating Eq. (i), w.r.t.’x’, we get
2x%*(1 + logx) — 2

d
[x"(—cosec2 y) % + coty x*(1 + log x)] =0

n ()

2(1+1logl) —2 <1(—1) (Z—z)(lz) + 0) =0

ay = (5 -
N 2+2(E)(1,§) 0= (dx) (= 1
(b)
Given,% = logx —log(a + bx)
dy
N X2~y _ l B 1 b= a
x? X a+bx x(a + bx)
dy _ ax .
= X TV = oo ..(1)
d’y dy dy
=

_ (a+ bx)a—ax.b
B (a + bx)?

2

d?%y a
>x— =
dx?  (a+bx)?

a2 d 2 . .
= x3-2 = (xd—i - y) [using eq(D)]

dx?
(@)
We have,
y = xSinx +_\EE
S>y= eSinxlogx \/;
dy
ﬁ —_—
dx

sin x) 4 1
2Vx

= xSinx (cos xlogx +

:(dy) —ﬂ(0+2)+ ! =1+ !
dxx=§_2 /s 2\/£_ V2m
2

(c)
We have, $p(x) = f~1(x)
= x = flp(x)]

On differentiating both sides w.r.t. x, we get
1= floM)] ¢'(x)
> $() = o (D)

f'loeo]
Since, f'(x) = ! (given)

1+x5

1
= f'[o(x) = TH 0

From Eq.(i),
$'(x) =

_ 5
Gy W

49

50

51

52

53

(©)
dre*+1 d 1
a[e ej ]:a[lﬂ""]:‘e"‘:‘e—x
(a)

We have, f(x) = x3 —3x%+2x + 10
fl(x) =3x2—6x+2

Put f'(x) =0, 3x2—6x+2=0
6 ++/36 — 24

T 2x3

33 .
v x = T\/_ does not lie

= X

_3+V3
3

(b)

We have,
x2+y?=a’>x+yy; =0y, = —x/y
Now, yy; +x =10
Syy,+y2+1=0

in the given interval

[Differentiating w.r.t. x]

1+yf .
y=— yzl (D)
'k—l 1 ‘_ 1 l
o a /x2+y2 k 1+x_§J

= k= {%} [ y1=—x/y]
yv1+yi

=>k={ y' }= ly"l
A+y)J1+y2) @+yP)372

() ] .

_ (tan2x —tanx) (tan2x + tanx)
~ (1 +tan2xtanx) (1 — tan2x tanx)
= tan(2x — x) tan(2x + x)

= tan xtan 3x

On differentiating w.r.t. x, we get

d
T (y.cot3x) = — (tan x tan 3x cot 3x)

T dx
= dx( an x)
=sec?x
(b)
. X _ 1-\y
Given, 1= _1+\/37

Applying componendo and dividendo, we get
l+x _(1+y)+0-y)
T=x (1+y)-0-y)

1+x 2

(1—x)2
= =
y 1+x

On differentiating w.r.t. x, we get
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54

55

56

57

58

59

dy —2(1+x)2(1-x)—(1—-x)%2(1+x)
dx (1+x)*
_ 1-x2xA+x)(—2—-2x—-2+2x)
- (1+x)*
_ 4(x—1)
T (x+1)3
(b)
We have,
1 (2 cosx — 3 sinx)
= cos
g V13
=y = cos™! icosx— 1 _2 V1 —cos?x
Y Vi3 13
= y = cos (cosx) = cos~! (i)
V13
2 dy
= =x—cos‘1(—) > =
Y V13/ dx
(d)
Given, y = sin (log,x) ...(I)
dy _ 1 .
= = cos(log, x).x ..(ii)
d?y —x.sin(loge x).% = cos(log, x).1
T x?
—sin (log, x) — cos (log, x)
: d : .
d_32/ = —sin(log, x) — xd—z [using Eq. (ii)]
5 d? d : .
x? ™ 32/+ xd—z = —y [using Eq. (i)]
(9
Since, y = sin_1§+ cos‘lg =-
dy
o—=0
dx
(d)
w  y = cos (sinx?)
d
% = —sin(sin x?) cos x2. 2x
— Y _ _inlsin® T T
At x = S sm(smz)cosz.Z.\/;
— . T _
=0 [ cos— = O]
(b)
Let f(x) = cosx, f'(x) = sinx
= f"(x)= —cosx

= f"'(x) =sinx
Since, sin x is an odd function.
~ f'"is an odd function.

(b)
. x*+y*—8x2y2
Given, secz = %
x2+y
Here,n = 2

60

61

62

63

64

65

62 0z secz 2 cot
X ox yay ‘secztanz <07
(o)
We have,

2% 42V = 2X+Y
= 2%log2 +2Y logZd—y = 2**Y]og?2 (1 +d_y>
dx dx

= (Zy _ 2x+y)z_y — 2x+y — 2%
X

LAy _r@-n_ <2y - 1)
T 2(1-2%) 1—2%

(b)

We have,

f(x) =10cosx + (13 + 2x) sinx

= f'(x) = —10sinx + 2sinx + (13 + 2x) cos x
= f"(x) = —8cosx — (13 + 2x) sinx + 2 cos x

~f'(x)+ f(x) =4cosx

(b)
T
xy = tan"(xy) + cot™1(xy) = >
i
= ==
xy =3
On differentiating, we get
Y +y=0
sX I y =
o _ Y
dx ~ x
(a)

Since, xY.y* = 16

~ log, x¥ +log, y* = log, 16

= ylog, x + xlog, y = 4log, 2

Now, on differentiating both sides w.r.t. x, we get

y dy

x dy
—+logex +——+10gey1—0

dx ydx
dy (loge y + ;)
T (loge X+ i)

_dy _ (loge2+1) 1
dxl 2,2 (loge 2+ 1)
()
We have,
y=bsinf,x =acosf
d b
A ——cotd
dx a
d?y b 2 ae b 39
Z = 2 cosec F il cosec
d®y b
= 2p(— -
Fcial >3 cosec”0(—cosec 0 + cot6) P
d3y 3b 5 -1
= e = a—cosec 6 cotf X Tsind
3b 4
= ——5-cosec™ 6 cotd
a
(b)
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66

67

68

69

70

dy _ dy/dt _ Y’

Given, dx  dx/dt ¢’
dzy d (y"\ dt
dx?  dt (q)')E

_ ¢ R i A

@2 ¢

(b)
Since, u is not a homogeneous function. But
2

2
: x2+y? .
f(x,y) =sinu = x+§ is a homogeneous function

of degree one.
Here, by Euler’s theorem,

of  of _
6x+y6y f

9] 0
= xa(sinu) +y@(sinu) =sinu

u ou
= X— — =tan
xax+yay anu

(o)
We have,
sec™! <x * 1) + sin™?! (x _ 1)
= i
y x—1 x+1
N 1 <x+1) +__1(x—1>_n
y = cos — sin T >
dy
o—=0
dx
(a)

Given, y = x"log x + x(logx)™
On differentiating w.r.t. x, we get
dy

— =nx""logx + x™ L + xn(logx)" ! (1>
dx x x

+ 1. (logx)™
=x""1(1 + nlogx) + (logx)™ 1 [n + log x]

(d)
We have,

y = x+\/y+ /x+m
:>y2=x+\/y+ /x+,/y+---oo

=yl=x+y+y=>0*-0?=2y
Differentiating both sides w.r.t. x, we get

dy dy dy
2 _ - _ N DA
2y x) (Zy dx 1) 2 dx = dx
__y-x
S yi-ay -1
()
We have,

72

b
ff(x, t) dx

f(b t)

f Y i
ot
—Ef(a. )

= f f(@)sinfk(x — t)}dt
0

X
d
S f kf(t) costk(x — )} dt
dx
0
Differentiating again w.r.t. x, we get
- f _K2F(t) sinfk(x — £)} dt
0

+ kf (x) {cos{k(x —x)} -0

d?y d?y
> = —k%y + kf (x) > 5+ k2y = kf (x)
(b)
Given,

f(x) =10cosx + (13 + 2x) sinx

= f'(x) = —10sinx + (13 + 2x) cos x + 2 sinx

= f"(x) = —10cosx
— (13 4+ 2x) sinx
+2cosx+2cosx

= f"(x) =—f(x)+4cosx

& f"(x)+ f(x) =4cosx

(@)

If f(x) = ax*' + bx~*°, then

f'(x) = 41ax*® — 40bx~*1

= f"(x) = 1640 ax?° + 1640 bx™~*2

1640
= f'(x) = (ax** + bx—49)

1640 "(x
= f"(x) = =>f ) _ 1640x~2
f(x)
So, statement-1 is true
We have,
2% T4+ 2tan " lx x< -1
tan~1! >=1 2tan'x,if -—-1x<1
1—x 1
—m+2tan” " x x>1

for all x

d -1 2x 2
s~ —|(tan = —
dx 1-x2 1+4x2

73 (a)
X
o [cosx%] = = [COSE
+10= 1—80rad1ans
~x0= mradlans
= —sm(nx) = = — Zsin(x?)
180/ 180 180
74 (a)
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75

76

77

We have,
dy
= eltlogx oy — o plogeX — oX = 2 — p
y y dx
(a)

Given,y = cosx + xcosy =T
On differentiating both sides w.r.t. x, we get

4y + inx) + i dy+ =0
I (0S¥ y(—sinx) + x( smy)dx cosy =

dy ysinx—cosy
> —=—"

dx cosx—xsiny
Again differentiating both sides w.r.t. x, we get
d?y

dx?

. . d . d
(cosx — xsiny) (ycosx + smxd—z+smyé)

. . . dy
—(ysinx — cosy) (— sinx —siny —xcosydx)

(cosx — xsiny )?

Atx =0,

. 1(y + siny) — (—1)(—siny)
f"(0) = — =

(1-0)

Asycosx+xcosy =T
~Atx=0=>y=m
Hence, f"(0) =7
(d)
Given that,x = asin6andy = bcos 6

On differentiating w.r.t. 6, we get

X _ cosoand 2 = _bsing
da—aCOS an de_ Sin

. dy dy/d6 —b
dx dx/d® a
Again differentiating w.r.t. 6, we get

tan O

d? —b do
d—x}21=—sec26a
d?y b 1 b
2 T car? — _  cpe3
:dxz asec eacose Y sec® 0
(d)

Letu = tan™?! (12x )and v =cos V1 —x2

—x2

On differentiating w.r.t. x, respectively, we get

du _ 1 [(1—x2)2—2x(—2x)
i X \2" 22
TRRWES g
_242x% 2
T (14 x2)2 0 14«2

dv 1 (—2x)
and dx ~ J1-(1—x%)’ [2\/1—x2

1 x 1
=\/F[\/1—x2]:\/1—x2

2

du Tz 2V1-—x?
Tdv 1 1+ x2
Vi—x2
Alternate
_ —1(_2x \ _ -1
Let u =tan (1_x2) =2tan" " x

78

79

80

81

82

du _ 2

dx ~ 14x2
andletv = cos™1vV1 —x2 =sin"1x
dv 1
= _—=
dx 1 —x2
du 2 1 2vV1-x2
Now, — = / =
dv 1+x2 7 \1-x2 14+x2
(c)
We have,

y = sin"{Vx — ax — Va — ax}
Ly sin—l{ﬁ | - (Va)’ —va 1 (ﬁ)z}

=y =sin"1v/x —sin"1/a

dy 1 1
= — = =
dx  2JxV1-x 2\/x(1-x)
(b)
=1 2x _ -1
Letp = sin T 2tan” " x
— —11=a? _ -1
and q = cos™" — =2tan" " x
dp 2 dq 2
= — = _—
dx 1+4+x?’dx 1+x?
dp  _2
Cdp _ ax _ (+ad) —1
flgT Az =
dx (1+x2)
(b)

f(x) = e*and g(x) = sin"1x
and h(x) = f[g(x)]
= h(x) = f(sin"' x) = eS1™"

~h(x) = esin”tx

1x

in-1x 1
SR =t e
e 1
i
@)

Given,x = a(6 —sin®) and y = a(1 — cos 0)

dx dy .
- = a(l —cosB) and 5 = asin®
dy asin®
“dx  a(l-—cosB)
.0 0
2 sin 5 cos 0
=————5  =cot;
2sin? - 2
2
(<)
We have,

1 1
X =acosf +Ebc0529,y=asin9 +§bsin26’

D isinG—bsin20,
= —asin sin 78
=acos@ + bsin26

dy acos6+bcos26
dx —asin6 — bsin 26

-'- de
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84

85

86

d’y  d (acos® +bcos26\do
W__@(asin9+bsin29>a
R dzy =0
" dx?
= (asinf + bsin2 8)(—asinf — bsin2 0)
= (acos@+bcos28)(acosf +2bcos28)
= —a?—2b? -3 ab(cos26cosb +sinbsin2 )

=0

a? + 2 b?

=>a’+2b?>=3abcosf = cosf = ———
3ab

(d)

cy=logax+ 8% 141

©y=108a% log x

_dy 11 . <1 )21

~ dx 08a € — 0BG logx/ x

1 loga

"~ xloga x(logx)?

(d)

0]
= y =sin [cos‘1 {sin (g —sin™t x)}]
= sin [cos ™1 (cos sin™1 x)]

= sin (sin"! x)

Given, y = sin[cos~!{sin (cos™

= y=x

On differentiating w.r.t. x, we get
4y _

dx

(9

We have, 8f (x) + 6f (%)=x+5 forallx ..(i)
Therefore, 8f (%) +6f(x) = %+5 .. (i)
From Eqs (i) and (ii), we have

f(x) = <8x —é+ 10)

Now, y=x f(x)

> y= i(sxz — 6x + 10x?)

dy
= a—%(24x + 20x — 6)
(Y -
. <a)x——1 = ﬁ(24 —20-6)
1

Y
(d)
Given, x = sint, y = cospt
dx dy ]
E = cost, E = —psinpt

dy psinpt

dx _ cost

= yW1—x%2=—-pJ1—-y?

= yiE(1-x2) =p?(1-y?)

87

88

89

90

91

= 2y1y2(1 = x%) — 2xyf =

—2yy,p? [differentiate]

= (1-x*)y, —xy; +p’y =0

(b)

On taking log in the given equation, we get
logy = log(l - x) + 10g(2 —x)+...+ log(n - x)
1dy _

y dx
dy

dx =Y
[(2 x)(3=x)...(n—-x)+

) x)

(1—x)(3—=x)..(n—x)+..
y

] (=D

= (Z—z)le =12....(n—1)(=1)
=(-Dmn—-1)!
(c)

“ f(x) ZMJF\;%

On differentiating w.r.t. x, we get

Fi) = 2\1/_(1_ ji(_lx‘3/2)

2
> [0 = ff 2‘}
Va a?
2va  2va.ad/?
1 a?

= f'(a) = 2 22

(d)

Given,y =

x—3/2

~fi(a) =

log; log, (x)

lo O8e [log 2]
log,2  log,2
log, log, x —log, log, 2

log, 2
On differentiating w.r.t.x, we get

_log, log, (x) _

>y =

dy 1 [ 1 0]_logze
dx log, 2 lxlog, x ~ xlog, x
(b)
Lety = f(sinx)
= log(sinx)
dy 1
S —— =-——C0SX = cotx
dx sinx
(9
Given, y = e sinbx (1)
d
& ae™ sin bx + be® cos bx
dx
Z—z = ay +be** cosbx ..(ii)
d’y _ dy

= —= =a—+ abe® cos bx — e**b? sin bx
dx? dx
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93

94

95

96

d’y _ _dy dy _ _p2
= ﬁ_adx-l_a(dx ay) by
[from Egs. (i) and (ii)]
?y .9 2
= W—Zaa+ay——by
()

Letf(x) =ax?+bx+c ..(i)

= f'(x)=2ax+b

and f"(x) = 2a

Given, f(0) =4, f'(0) = 3 and f"(0) = 4, we get
c=4, b=3, a=2

2 f(x)=2x2+3x+4

v f(-1)=2(-1D)?+3(-1)+4=3

(@)

We have,

— x2
X = exp {tan_1 (y p )}

= log, x = tan™?! <y > >

X
y
= tan(log, x) = o 1

=y = x2{1 + tan(log, x)}
d
= % = 2x{1 + tan(log, x)} + x sec?(log, x)
(@)
We have,
y?=ax*+bx+c
Differentiating this with respect to x, we get

ZyZ—z =2ax+b ..(I)

dy\* d?y
2(=2) +2y-——==2
> (dx) + ydxz ¢

d?y dy\?

=vgr=2-(z)

LY — a—(2222)°  [From ()]

dx? 2y
d?y 4ay?- (2ax+b)?
TYaxz T 4y?

2
:4y3d—x)2/=4a(ax2+bx+c)

— (4a%x? + 4ab x + b?)
2y
:4y3W=4ac—b2

2 2
,d°y 4ac—b

>y TxZ 2 = a const.
(b)

-1 2x _ -1
Letu = sin (1+x2) =2tan"" x
) du _ 2
Tdx 14 x2

_ -1(_2x \ _ -1
and v = tan (1_x2) =2tan " x
) dv B 2
Tdx 14 x2

97

98

99

100

101

(d)
dn—l
I = dxn—1

L=n—-1)
L,=m-D!'+nl,_,

>, —nl,_, =(n-1)!

(d)
We have,

y = sin(log, x)

[x" 1+ nx™1logx]

n-2 n—-1
X" 24 n

dy 1
= v ;cos(loge x)

d
> x—y = cos(log, x)

dxn—z dxn—l

(x" 1logx)

= x? 4y 4y

dx
d’y dy —sin(log, x)
Sx—=+—=
dx?  dx X
=—y
()
Given,y —1=1t%, x —1=1¢8
dy 5 dx .
= E—lOt and E_St
dy
d_y =4t _ Etz
dx 3 4
dt
5¢10 5(y—1)

T 48 4(x—1)
d
dzy 5 @-DZ-(-D1

+x

dx? dx

> dx? 4 (x—1)2
_E;[d_y_(y‘l)]
T4(x—-Dldx (x—-1)

25 1 5= -1
T 4x-D4x-1) (x-1)
_sbeh (s )

X

4 (x—1)2 \4 - 16t6
(@)
Let y = sin~*(2xV1 — x2) and z = sin"'(3x —
413)
= y=2sin"'x and z = 3sin”?
2 cdy 2
Sy=37 g =3
()

Since, y = (1 + x)(1 + x2)(1 + x%) ... (1 + x2")
>A-x)y=0-x)A+x>)A+xH..1

+x2")
=1 -2 +xY .. (1+x2")

= (1 - xzn)(l + xzn) =1—x2""
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1— x2n+1 ~ 1 — x4n
YAy 1-x B .
dy dy (1-x)(=4nx*")-(1-x")(=1)
- = - =
dx dx 1 -2
(1 _ x)(_2n+1)_x2n+1_1 _ (1 _ x2n+1) (_1) _ —47’1(1 — X)x4n_1 + (1 — X4n)
= — )2
(1-x)2 dy 1 =x)
dy (1-0(2"1.0) -1 -0 _ (E) —1
S — = = x=0
102 bdx o 1 107 (b)
\(N) h We have,
i i fG) =1 -0"
Vi-xt+y1-y?=a(x -y 2 f100) = —n(1 =)L F(x) = n(n - Dx"2,
Putting x = sinA,y = sin B, it reduces to F"(x) = —n(n — 1)(n — 2)x™ 3 and so on
= sin”lx —sin™ly = 2cot™(a) = £(0) = 1,£'(0) = —n, f(0) = n(n — 1),
Differentiating w.r.t. x, we get £""(0) = —n(n — 1)(n — 2) and so on
1 0 n 0
) ! !
Vi-x?  J1-y2dx dx  1-x n(n—1) n(n—1)..321
103 (c) =1—n+T+--~+(—1) "
Lety = ex3,z = logx = "Cy— "C;+ "Cy — "C3 + -+ (=)™ "C,
On differentiating w.r.t. x, we get =1-D"=0
% =e**(3x?) = 3xzex3and% =§ 108 (a)
dy 2 %3 f(x) = (Iogcotx tan x) (1ogtan x cotx )™
.d_y_i_Bxe" _33x3 _1 4x
I O T +tant—;
104 (c) @ x logtanx logtanx 1 ( 4x
= n
log cot x "log cotx 4—x2)
Lety = VxZ + 16and 5 = — 8 f
x-1 (logtanx) 1 4x
On differentiating w.r.t., x, we get = (—long)z tan <4 — xz)
dy _1 -1/2 4x
ox =7 16722 — 1+ tan-? (4 ki x2>
d@ _x-1-x -1 2
and S T D (x-1)2 ) = 1 .(4 —x%)4 — 4x(—2x)
dy dy/dx = —x 1 1+ ( 4x )2 (4 — x?)?
o d_ = d d = > . 1 4—x2
& dafdx VxTH16 oo 16— 4x2+8xF 44 +x?)
(d_}’) _—3(2)2 -12 T (4-x)2+16x2 (4 —x2)2 4+ (4x)2
dz)y—s 5 _AGty 32 _ 1
105 (c) VB Hence, f(2) = 0+(8)?2 64 2
Given, x =log(1+t?) and y=t—tan"!t 109 () 3 3 3
Given, y = cos?= —sin?= = 2cos?=—1
dx 1 2 2 2
d_t__1+t2'2t dy 3x( _ 3x>(3)
2 = —=2.2cos—|(—sin—||(=
ay _ 1 _ ¢ dx 2 2/\2
and = =1—-——=—
dt 1+¢2 1+t dy 3x | 3x
dy _dy/dt _ t?/(1+t?) _t 0 = Ix = —6 cos7sin7
Todx T dxydt | 2t/(1+t2) 2 7 ! dzx 3 I 3
Also, x =log(1+t?) > t?2=e*—1 ..(ii) o Y 6 [cos—x(cos _x) 2
) .. dx? 2 2/ 2
From Egs. (i) and (ii), we get 3¢ 3x 3
dy _ ver-1 —sin—sin—.—]
ax 2 2 ] 2 2 32
x x
106 () = —321 = -9 [cosz— — sin? —] = -9y
y dx 2
-0+ 0A+ DA+ xY) . (14320  Alternate
B (1-x)
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110

111

112

113

114

3x 3x
y = cos? - sin? -
= y = cos 3x
dy :
= — = —3sin3x
dx
y 9 3 9
> — = — = —
IxZ cos 3x y
(d)
Given,
log, log, x
f() = log(loge ¥) = == ===

On differentiating w.r.t. x, we get

1 2 —log, ! 2
) 0ge X. 7o~ ~ loge loge x. 7
(loge x)?
.y 1—logeloge x
=)= x(log, x)?
., _ l1—log,logce 1-log,1 1
= file) = e(log, e)2 e T e
(c)
We have,
1+ (log, x)?
= -1)_- > 977
f0x) = cos {1 + (log, x)?

= f(x) = 2tan"1(log, x) [+ log, x
> 0 in the nbd of x = €]

, _ 2 1 , _1
ﬁf(x)—mxgi’f(e)—;
(c)

Given, f(x) =1+ nx +
4 n(n — 13)|(n -2)
= fl) =0 +x)"

= f'(x) =n(1+x)"1!

= f"(x) =n(n -1+ x)"?2
= f"(1) =n(n—-1)2"2

(c)

On differentiating w.r.t. x, we get

n(n-1) xz

2!

X34 +x™

dy dy
X y _Z —9)x+ty —_
2*log2 + 2 1og2dx—2 1og2(1+d

dy dy
2% 42V 2 = 2x+y(1 —)
= + Ix + p

X
= 2% — 2%tV = Q(Z“Y —-2Y)
dx
_ 9y

L oy 1 =2 dy

(2*x-1) dx
(a)
We have,

2x2—=3xy+y*+x+2y—8=0
Differentiating w.r.t. to x, we get

dy dy dy
4x—3<xa+y)+2ya+1+za—0

J

115

116

117

118

119

121

dy

dx
dy 3y—4x-1

> —="
dx 2y —3x+2

(9

We have, siny + e7*¥€°5Y = ¢

Differentiating w.r.t. x, we get

=>4x —-3y+1=—0Bx -2y —-2)

Cosyd—y— eTXcosy (cosy - xsinyd—y) =0
dx dx
Puttingx = 1,y = m, we get
dy dy
—a—e(—l)—()ﬁa—e
(a)
d a—x d
el -1 _ -1, _ tan-1
I [tan (1 n ax)] = [tan™" a —tan™" x]
B 1 1
T 14x2 0 1+x2
(b)
can-1 (acosx - bsinx>
v = tan
y=*H bcosx + asinx
%—tanx
=tan!| Z—4——
1+;tanx
a
=tan?! [tan (tan‘1 (E) — x)]
a
=y =tan"! (E) —x
dy
o—=0-1=-1
dx 0
(b)

Given, y = x¥
= logy =ylogx

dax ~ x(1-ylogx)
(b)
v xXyYzZ =
= xlogx +ylogy+zlogz =logc
On differentiating partially w.r.t. x , we get

1+1 + 18Z+l 62—0
x.—+logx +z.— ——+logz-— =

0
=1+ logz)é = —(1 + logx)
0z (1 +logx>
5 —=———
0x 1+logz

(d)
We have,

fO)=y(x-1D*=Ix—-1]

_{ x—1, ifx>1
=G -1,

ifx<1
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123

124

125

126

127

Dy (1, ifx>1
"f(x)_{—L ifx <1
(@)

o — cin—1 f) —1(Y
“ U = Sin (y + tan (x)

Jow_ 1 1. 1 (-2)
" ox )y y\2 '\ x?
(G}
ou _ x _xy .
Yox = Tt iy 0
ou 1 x 1 1
am‘@:ﬁ(‘ﬁﬁw-@

-6} ;
du x xy .
MECTH \/(yz—x2)+(x2+y2) (1)

On adding Egs. (i)and (ii), we get

6u+ ou _ 0
xax yay -
(c)

On differentiating the given equation partially
w.r.t. x and y respectively

y X
ux=;+logy, uy=logx+;
Now, uyu, — uylogx —u, logy +logxlogy

= (%+ 1ogy) (logx +§> - (%+ 1ogylogx)

X
- (logx +;) logy +logxlogy =1

(a)
Here, x = Acos 4t + B sin 4t
= d_x = —4Asin4t + 4B cos 4t
dt
d?x B .
> W = —16 Acos 4t — 16 B sin4t
d?x
= F: —16x
(a)
I xf(a) — af (x)
xllrclt x—a
- lim xf(a) —af(a) — af (x) + af (a)
x-a X —a
_ i @0 = @) — alf () — f(@)]
A xX—a
_ i fl@)(x —a) . fl0)—f(a)
=lim———qalim——=
x-»a x—a x—a (x—a)
=f(a) —af'(a)
(b)
d X a X a
E[x +x% + a* +a?]

=x*(1+logx) + ax®* 1+ a*loga+0
=x*(1+logx) + ax? 1+ a*loga
(d)

Given, y =a*.p?*!

129

130

131

132

133

= logy = xloga + (2x — 1) loghb

LY oga+2logh
=>—.—==

S dx oga og

d

=>d—3:=ylogab2

Ay _dy, b 212
W—alogab =y (logab*)
(d)

Differentiating ax? + 2 h xy + by? = 1 w.r.t. x,we
get

2ax+2hy+2he X r2by =
ax Y xdx ydx_
dy (ax+hy>
=~ =—
dx hx + by
:>d2y
dx?
d d
:{(hx+by)(a+hd—z)—(ax+hy)(h+bd—i)}
(hx + by)?
:>d2y_ h? —ab
dx?2  (hx + by)3
(d)

[hog](x) = h(x?) = 2 log, x

= (hogof)(x) = hog(sinx) = 2log, sinx
= F(x) = 2log,sinx

= F'(x) = 2cotx

= F"(x) = —2 cosec? x
(b)

. .= s .=
Since, sin"1x = = —sin 1y

= sin"tx =cos7ly

= y=+V1—x2 (~sin"lx =cos™1V1—x2)
On differentiating w.r.t. x, we get
dy 1

(d)

y = tan"!(secx — tan x)

dy d X _1(1—sinx)

dx  dx an Ccos X

dy _d__ [eos(3)=sin(3)
—— = —tan

dx dx

cos (g) + sin (g)
d _, (1 —tanx/2
(1 +tanx/2)

= ;—xtan‘1 {tan (% - ;)}

_i(z_f)__l

Tax\4 2/ 7 2

(d)

We have,

x =e'sintandy = e’ cost
dx

== et(sint + cost) and% = et(cost — sint)
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134

135

136

137

138

cost —sint
" cost+sint

d? d (d d (dy\ dt
Now 2= £ (2) = £ ()2
dx? dx \dx dt \dx/ dx

d’y d (cos t — sin t) 1
o> —==— — ) x _
dx? dt\cost+sint/ el(sint + cost)
_ —(cost +sint)* — (cost —sint)?
(cost + sint)?
1

et(cost + sint)

s d’y -2 s d?y 3
dx?  (cost + sint)3et dx? - a
2

eﬂ.’

(b)
Given, f(x) = 3|2 + x|

_(3@2+x), x=-2
fe = {—3(2 +x), x<-2
On differentiating w. r. t, x, we get

s _ (3 x=2
f'e) = {—3, x <=2
atx =-3,f'(3) = -3
(o)
We know that be Newton’s Leibnitz formula
If1 = [ f(Ddx,

A _ ey B g
Then == f(w) = fw) ™
Where u and v are function of x
) dx _ 1

Tdy  [1+9y?
—=4/1+9y2
dzy 9 dy

Cdxt 1_|_9y2'dx

—1+9 2\/1+9y

(a)

Given, f(x)=xtan lx

oy Y -1

s f(x) 1+x2+tan x

S F1(1) = btant 1=242
F) =gt 1=9+7
(b)

Given,g(x) = [f(2f (x) + 2)]?
g'(x)=2.f2f(x) +2).f'2f (x) +2).2f"(x)

=4 f2f)+2)f"2f () +2)f'(x)

= g'(0) =4f(0)f'(0)f'(0) = -4

(b)

Let f(x) =[x — 1] + |x — 3]

—(x—1)—-(x-3), x<1

f)={ x—-1)—-(x—-3), 1<x<3
(x—1D+(x-3), x=3
4 — 2x, x <1

f(x)={ 2, 1<x<3
2x — 4, x =3

Atx = 2,

fG)=2=f'(x)=0

139 (d)

We have, y = tan™!(secx — tan x)
dy d _, (1—sinx
_ L g (L20)

dx  dx cos x
d d cosZ —sinZ
e e S
dx dx cos> + sin>
d ™ X

— -1 —_—

= tan [tan ( 2 2)]
d m x 1
=G =3

140 (a)

Given that,x = acos*08andy = asin*0
On differentiating w.r.t. 0, we get

X
0 = 4 acos® B(—sin B)

and d—g = 4 asin®0 cos O

~dy dy/d®

Tdx  dx/de
sin? @

=— = —tan?0
cos20

Now, (Z_z)ejj = —tan? (3:) =-1
(b)
2_.2

. X —
leen,( > yz) =sec le?
x“+y

4a sin 0 cos O

4 acos30sind

141

(x2+y2)(2x—2y%)
—(xz—yz)(2x+2y%)
(x2+y2)2

=0

d
= (2x3 + 2xy? — 2x3 + 2xy?) — 2y£

(x> +y2+x2—-y2)=0

d
= 4xy? — 4x%y d_iclz 0

Ly _y
dx x
142 (a)
a + bx3/2
Yy = 574

On differentiating w.r.t. x, we get
S px?/4 — E(a + bx3/2)x /%
2 4

(x5/4)2
vy ' =0atx =5

!

y:

3 5
be7/4 —Z(a+bx3/2)x1/4 =0,atx=5
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= 6bx*? —5(a + bx*?) = 0,atx =5 = h"(x) = 2f(O)f"'(x) + 2g(x)g' (x)
= bx3/?2 = 5q,atx =5 = b(5)3/2 = 5a  g(x) = f(x)
a 532 =g () =f"(x)
s 2=l s ab =R - () = 2f (g + 2800 (- ()
143 (c) [+ f"(x) = —f(x)]
Given, f(x) = be® + aeb* =>h"(x) =0
= f'(x) = abe* + abe® = h'(x) = C,aconstant forall x € R
= f'(x) = a’bhe® + qb2ebx = h(x)=Cx+C,
= f"(0) = a?b + ab? = ab(a + b) = h(0) =Cyand h(1) =C + C;
144 (b) =>2=C;and8=C+(
Given, xmyn =(x+ y)m+n =>C;=2andC =6
mlogx + nlogy = (m + n)log(x +y) ~ h(x) = 6x +2
x  ydx (x+7Y) dx 148 (b)
dyjn (m+n)] m+n m Given, y = xlogx
dxly  (x+ y)] T x+y x On differentiating w.r.t. x, we get
dy 'y dy x
= _2 —=—+logx
dx x dx p
= (d_y) =2 :—yzloge+logx
dx x=1,y=2 g;c
145 (a) = = log(ex)
Since, f (x - %) =x3 - % 149 (b)
1 1 1 Given, f"(x) = —f(x)
f (x - ;) = (x - ;) (xz + s + 1) = g'(x) =—f()and f'(x) =gkx) ..(0)
2 2
1 1\2 - X x
(=2 [+ o= (1 Q) + (6)
:f(x):x(x2+3)=x3+3x 'F’(X)=2< f) rf 1
= f'(x) = 3x2+3 f(z) -f (2)'2
146 (b) v2(g(2)-¢(2) 2= 0
g -8 5=
o E) im0
b . b [using Eq.(i)]
x=acost+ Ecos 2t,y =asint + Esm 2t ~ F(x)isaconstant= F(10) = F(5) =5
d d 150 (a
:>—y=—asint—bsin2t,—y &)
dx dt
=acost + bcos 2t y= sinx+\/sinx+\/sinx+...oo
~dy dy/dt acost+bcos2t
“dx dx/dt —asint— bsin2t =y =,sinx+y
dy  (acost+ bcos2t) =>y2=sinx+y
dx  (asint+ bsin2t) On differentiating w.r.t. x, we get
2 d d
d_y:i(d_Y):i(d_y)ﬂ 2y=2 = cosx + =
dx? dx\dx/ dt\dt/ dx dx dx
_d(acost+bcos2t) dt :d_}’: cosx
~ dt (asint + bsin2t) dx dx 2y—1
. d’y  [a® +2b? +3abcost 151 (a)
dx? (asint + bsin2t)3 Given, y = x?e™ = Z—z = 2xe™ + mxZe™*¥
. d’y 2 2 d’y
Sk 0=a“+2b°+3abcost =0 = cost = z= 2(e™ + mxe™) + m(2xe™
_ a? + 2b? — xzmemx)
3ab dzy
147 (d) :E:emx(m2x2+4mx+2)
R'(x) = [f(0)? + g(x)?]
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152

153

154

155

156

157

d3
= d_xz = e™ [m3x? + 4m?x + 2m + 2m?x + 4m]
= e™*[m3x? + 6m%x + 6m]

(d)

GiVen,x2+y2=t—%andx4+y4:t2 +ti2
1
= xttyttaly? =0+ -2

=> x*+yt+2x%yt=xt+y*t-2
-1

= x2y2+1=0=>y2=F

On differentiating w.r.t. x, we get
dy 2 dy 1

2y — = —_—=—
dx dx x3y

(d)

Given that,y = cos™'V1 —t2 =sin" !¢

and x = sin"1(3t — 4t3) = 3sin™1¢

On differentiating both w.r.t. t respectively, we get

dy 1 dx 3

dat  J1-¢2 andE:\M—tZ

x3

dy 1
R )
dx 9% 3(;) dx 3
dt V1i-t2
(o)
We have,

f(x) = V1 —sin 2x = +/(cos x — sin x)?

= f(x) = |cos x — sin x|

:f(x)zi cosx — sinx, for0 <x <m/4
—(cosx —sinx), form/4<x<m/2
S () = {—(cosx —sinx), for0<x<m/4

(cosx +sinx), form/4<x<m/2
(9

Let u =sinx and v =cosx

On differentiating w.r.t. x respectively, we get

du dv )

Tx = cosx and T = —sinx
du du/dx

o dvjax O

(d)

Lety = F{f(¢(x))}

On differentiating w.r.t. x, we get
d

y' = FIHAH b))}

d
= FIAeCf {9 ()} — ()

= F'[f e} {d(x)}d"(x)
(b)

Given, x,/1+y=—-yv1+x
On squaring both sides, we get
x2(1+y)=y?(1+x)

= x=y)x+y)+xyx—y)=0
> x—y)x+y+xy)=0

(D)

158

159

160

161

x —y # 0 because it does not satisfy the Eq. (i).
X

X +y+xy=0 > y=-—

1+x
dy 1+x)(1) —x(1) _ 1
dx (A +x?2  (1+=x)?
(b)
2 _ 2
—;CZ = zz = sec”(e?)

On differentiating w.r.t. x, we get
(x% + 2)(2x—2 d—y)—(xz— 2)(2x+2 d—y)
y Y ax y Y ix
(x% + y2)?
=0

d
= x(x? +y?) —y(x* + yz)—y
dx
dy

— (y2 — 42 2 _ 2
(x“ =y )x+y(x y)dx

dy
= Py —yP+aty +y7) -
=3 +xy?—x3+xy?)

dy 2xy? y
= — = = —

dx 2x%y «x
(a)
We have,
f(x) =log,(log, x)

d
! R —— |
=) log, x - log, a dx (logq x)
1 1 log, e
= () = x = 2t
log, xlog,a xlog.a xlog,x

(b)

vy =log"x
On differentiating w.r.t. x, we get

xlog xlog? xlog® x ...log" "1 x log" x%

_ xlogxlog? xlog®x ...log" " xlog" x. 1

xlogxlog? xlog3 x ...log" "1 x

= log" x
(b)
y 1 2
LetD=1|¥Y3 Ya Vs
Yo Y7 Ys
sin px pcospx  —p?sinpx
= D =|-p3cospx p*sinpx  p®cospx
—pbsinpx —p’cospx pBsinpx
Taking p3 and p®common from R, and Ryrow
sinpx  pcospx —p?sinpx
=p?|—cospx psinpx  pZcospx
—sinpx —pcospx p?sinpx
sinpx pcospx —p?sinpx
= —p?|—cospx psinpx p?cospx
sinpx pcospx —p?sinpx

=0 (R;and Rzrows are identical)
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162

163

164

165

166

167

(d)

2 3

x“ x
y = 1—X+Z—i+...
>y=e*
On differentiating w.r.t. x, we get
dy  _,
E = —€
Again differentiating w.r.t. x, we get
¢y _ = —x
Frviniat (-D)=e*=y
(b)
We have, f(4) =4and f'(4) =1
o lim 22V

x-4 2 — \/;

)
= )lci_rg 2 f(lx) [Using L'Hospital’s Rule]
2vx
C2=f) . Vxfi(x) _2f'(4) _2

= lim ————— = lim = ==

A N T RN IO

=1
(©
2at 2at?

x=1+t3 and y=m
. 2ay = x?

dy x

dx a
(9

Given, y = e@sin™'x
On differentiating w.r.t. x, we get

- 1
—_ asin X
=e .

Y1 =

> yWl—x2=ay
= (1-x%)yf = a?y?
Again, differentiating w.r.t. x, we get
(1 = x?)2y1y, — 2xy{ = a*2yy,
= (1—x?y, —xy; —a’y =0
Using Leibnitz’s rule,
(1 = x*)Yns2 " C1Yns1 (=22)+"Coy (=2)
~XYps1="C1Yn — A%y = 0
= (1 - xz)yn+2 + xYn+1(_2n - 1)
+y[-n(n—1)—n—-a?] =0
= (1= xH)Yn42 — Cn+ Dxypyq = (0® +ay,

(@)
Since, =2 =sec™la
x+y
d d
N (x+y)(1—d—z)—(x—y)(1+d—i’)zo
(x+y)?
dy dy
=>x+y—x+y—(x+y+x—y)§=0:a
=Y
x

)

168

169

170

172

173

Given,y =x +x? +x°+...2y = —

y 2 3
S x=—"—"=y— -
x 1+y y—y +y

On differentiating w.r.t. y, we get
dx

dy
(b)
Lety _ ’1—s?n2x _ cosx—s%nx
1+sin2x cos x+sinx
1—tanx . (n )
=————=tan(—-—x
1+tanx 4
D _ _cec2 (T
= P sec (4 X)
(b)
Letu = log;o x and v = x?
~du _logige dv
Tdx o x dx
. du _du/dx _logioe
” dv_dv/dx_ x /Zx
logjp e
2x2

(d)

.o — x
'y_xm(a+bx

or (%)zlnx—ln(a+bx)

1—2y+3y%—...

2x

an

) = x(In x — In(a + bx))

On differentiating both sides w.r.t. x, we get

d
xo-y1\ 1 b a _
x? “x a+bx x(a+bx) 2L
dy _ ax
or (x dx y) " a+bx
On taking log on both sides, we get
d
In (xé— ) = In (ax) — In (a + bx)
On differentiating both sides w.r.t. x, we get
@y ay_ay
xdxz dx __dx _ l _ b — a
(xd——y) x a+bx x(a+bx)
dx
(2=
= 2 [from Eq. (i)]
3 dzy _ Q _ 2
orx dx? (xdx y)
(a)
On differentiating given equation w.r.t. x, we get
dy dy dy
4x —3x ——=3y+2y—+1+2-—--0=0
SR * Yax i dx

dy 3y—4x-—-1
dx 2y —3x+2

(9
Given,yz\/m
dy

d
=>2y£=cosx+a

= y?=sinx+y

Page |42



174

175

176

177

178

179

dy
= (2y — 1)a= cosx

(b)

We have,

2% 4 2Y = 2XtY

Differentiating with respect to x, we get

dy dy
2*log2 4+ 2V log2— = 2**tY]og 2 (1 —)
ogl+ og dx og + Ix

d d
= 2x+2y—y= 2x+y(1 +—y>
dx dx

:d_y_&:(d_y) _2-4_
dx 2*tY -2y dx/ (1,0 4—2
()
Given, y = sec(tan™1x)
= y =sec(sec™1y/1 4 x2) = /1 + x2
On differentiating w.r.t. x,we get
d_y = 1 (2x) = ad
dx  2v1+x2 1+ x?
(b)
Given, f(x) = (x — 7)%?(x — 2)7
= f(O)=0-72*0-2)
On differentiating w.r.t. 6, we get
= fl(e)=200-7(0-2)
+7(0 —2)5(0 — 7)2
put f'(6)=0
> @-=-70-2)°[20-2)+7(6-7)]=0
> 99=53=0="
(b)
We have,

x2+yz=t—%andx4+y4=1:2+ti2
1

:(x2+y2)2=t2+t—2—2

> 2 +y?)2=xt+y*t-2

= 2x%y?% = -2
= x%y?=-1
1 dy 2 dy
SV S AR W T Y=
(b)
Let f(x) =[x — 1] + |x — 5]
—2x + 6, x<1
=>f(x)={ 4 1<x<5
2x —6 x=5
d -2, x <1
.-.E(f(x))={0 1<x<5
2 x>5
d
Hence, (E (f(x))>x=3 =0
(b)
s

sin"lx +sin"ly = >
T

=sin"lx = 5~ sin™1

y

180

181

182

183

184

= sin"1x = cos™?!

>y =+1—x2

On differentiating w.r.t. x, we get
dy 1

dx  2v1—x2
()

FlrCren] = £ [F ()|

y

P
(—2x) = - 5

r=ry
-£(5)= 1+ ()
= fIf(f(0))] =x

. The derivative of composite function is equal
to 1.

(@)
Given that, x = exp {tan‘1 (

)

Taking log on both sides, we get

y—x?
x2

tan(log x)

logx=tan‘1<
y—x?
==

= vy = x? tan(log x) + x?
On differentiating w.r.t. x, we get

d sec?(logx
2o tan(logx) + x? sec (logx) + 2x

dx
dy
= T 2x tan(log x) + x sec?(logx) + 2x
dy _ 2
= T 2x[1 + tan(log x)] + x sec*(log x)
(b) |
Given, x = LD
sin(a+y)
ax _ sin(a+y) cosy —sin cos(a+y)
dy sin2(a+y)
_sin(a+y—-y)
~ sin2(a + )
ay _ sin?(a+y)
dx sina
(b)

Given, f(x) = e* sinx

= f'(x) =e*cosx +sinxe*

= f"(x) = e*cosx —e*sinx
+e*sinx + e* cosx

= 2e*cosx
(b)
We know that,
cos Acos2Acos 2% A ...cos2" 1A = M
2Msin A
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185

186

187

188

189

sin 32 x

-~ €0S x cos 2x cos 4x cos 8x cos 16x =

32sinx
) 1 sin32x
= =—.
flx 32 sinx
o 1 sinx(32cos 32x) — sin 32x cos x
..f(x)=§>< sin? x
T 1
—1 =) = = \/E
! (4) sin =
4
(a)
Given, — = seca

= yseca=seca—1—x

dy
> aseca: -1
dy -1 -1
T+x
dx seca (E)
dy _y—1
dx x+1
(o)
Let u = a®¢°* and v = "~
d_u = a5€¥ o
P g, a.secxtanx

dv
and — = a®*log, a.sec? x

du du/dx a**“*log,asecxtanx

dv _ dv /dx  atnXlog, asec?x
= gSecx—tanx gin
(b)

On differentiating given curves w.r.t.0
respectively, we get

dx N6+ 1 ,0 1
— =a\| —SIn — = .SeC" — .~
0
a8 an(@) 272
2
d
and Z=acos0
dae
dx acos?0 d
—=— and 2 =acosO
ae sin® dae
dy dy /d© acosB
e = = n
dx dx/d® acos?20/sin0 tan®

(o)
Since, p(x) = f1(x) = x=f{d(x)}

On differentiating w.r.t. x, we get

1=} ¢'(x)

=
¢'(x) =

1
F{d(x)}
But f'{$p(x)} =
=~ From Eq. (i)
¢'(x) =
(b)
We have,
f(x)=3 e*’ = f'(x) = 6x e*’

. (1)
( fix) = 1+x5 )

1+ {p(0¥F

1+{¢(x)}5

f! {¢(x)}

190

191

192

193

~f(0)=3andf'(0) =0

Now,
1
fl) —2xf(x) + §f(0) - f'(0)

2 2 1
=6xe* —6xe* +§(3)—0
=1

()

On differentiating partially the given equation
w.rt.x and y

ou  (x+y) xZ—y%+2xy

— X

ox  (x?+ y?) (x+y)?

ou _ x x%2—y?+42xy .
= X x  (x2+y2) X (x+y) (1)
ou _ (x+y) y2—x242xy
and & TGty ()2
y (y2-x%+2xy) .
=5 e s ()
On adding Egs. (i) and (ii), we get
ou ou 1

“ox ey T D@ +y)
[x(x? = y* + 2xy) + y(y* — x* + 2xy)]

— 1 2 2
T (x2+y2)(x+y) X (x*+y9)(x+y)

=1
(@)
We have,

X
F(x) = xizf(zttz —2F'(t)) dt
4
X
= x?F(x) = f(4t2 —2F'(t)) dt
4
Differentiating both sides with respect to x, we
get
2x F(x) + x?F'(x) = 4x% — 2F'(x)
Putting x = 4, we get
8F(4) + 16F'(4) = 64 — 2F'(4)
= 18F'(4) =64 [~ F(4) =0]

32
=>F'(4) =—

9
(d)
Put x2 = cos 20 in the given equation, we get

—1 V1+cos20—v1-cos 20
V1+cos 26+v1—cos 26
, €os 0 — sinb

y = tan

=tan” "t ————
cos B + sin B

= tan"!tan (% - 6)
T m 1

= =——0=——-—-
y=g-8=g-3cos

> a=0-3(-7m) =
(b)
We have,

-1,.2

X
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f(x) = |x* —5x + 6]

:"f(x)z{ x°—5x+6, ifx=3orx=<2
~(x*—5x+6), if2x<x<3

e [ @x—=5), ifx>3orx<2

”f(X)_{—(Zx—5), if2<x<3

(9

Lety = x° + 6*

On differentiating w.r.t. x, we get
dy — 5 x
Ir 6x> + 6% log6
(b)
We have,
f(x) = cos? x + cos?(x + 1/3)
+ sinx sin(x + /3)

195

196

1 21
= f(x) =§[1+cos 2x+1+cos(2x+?)
T T
+ cos§— cos (2x +§)]
5
= f(x) = [ + cos 2x

21
+ cos (Zx + — cos 2x + )]

)
= f(x) =5 [5+ZCOS(2X+§)COS—
]

— cos 2x+§)

5
=f=7

~ gof(x) = g(5/4) = 3forall x
= %(gof(x)) = 0 for all x

(c)
We have,

197

T dy
y=y=5=—-

deO

y =sin"1x + cos™?

(b)
Given,z =y + f(v)
Where v = (3)

198
(D)

On differentiating partially Eq. (i) w.r.t. x, we get

71 6)-6)

-0 2P ()R- o

Now, differentiating partially Eq. (i) w.r.t. y, we
get

5=+ ()G)

On adding Egs. (ii) and (iii), we get

2 Q)1 () -

dx 0y
199 (d)
[ Vx—x
y = tan <W>

200

201

202

203

204

— tan—1 Vx —x

= tan <1 + x. x>

= tan~'(vx) — tan"1(x)

On differentiating w.r.t. x, we get
1 1 1

Y :1+x'2\/§_1+x2

1o, 11 1 1
= = —_———_= ——
y 2272 "4
(o)
We have,
f()=1and f'(1) =2
e -1
x—1 \/_ 1
frx) , .
i 2@ Ve f'()  f'()
= — = = =
x—1 ﬁ x—>1 \/f(x) \/f(l)
(a)
Let u = cos3x,v = sin3x
ﬂ_ -3 2 : ﬂ_
ol cos®xsinx,—— =
3sin2.xcosx
du  —3cos?xsinx
NOW, i e s
dv 3sin“ xcos x
—cotx
(b)
We have,
_ <1+x)1/4 1t 1
y = log 1 > an~ " x
11 (1+x) 11 (1-x) 1t -1
= = — [ — —_—
y 4og X 4og X 2an X
dy 1 1 1
> — = + —
dx 4(1+x) 4(1-x) 2(1+x?
dy 1 1 x?
> —= — =
dx 2(1—-x?) 2(1+x?) 1-—x*
(a)

Given, y = (x +V1 +x2)n
d—y=n[x+\/1+x2]n_1(1+

dx
_ nx + m]"
Vi+a2
2

d
= (1+ x2) (é) = n?y?

X
o

dy

dy d?y
=2n2y—=
n ydx

=2 (1+x2) +2 (dy)z

dedzzs \dx

2 dy

X2 22

d 2(1+ )+xdx n<y
(d)

Let y = tan‘l{

3&—353/2}

1-3x
Again letVx = tant

Page |45



205

206

207

. y:tan_l{Btant—tan3t
1—3tan?t
= y=3tan 'x
dy 3 1 3
> dx  1+x'2yx 2(1+x)Vx
(d)
We have,y=tan‘1[

} = tan™!(tan 3t)

sin x+cos x]
cos x—sinx

1+ tanx]
1—tanx
tan G) + tan x

=y = tan

=y =tan"!
TC

1 —tan (Z) tan x

= y = tan tan(—+x)

4
T

2>y = (Z) +x
On differentiating w.r.t. x, we get

dy
5"1

(d)
Given, x = cos0, y =sin56
dx

S P e, P s 5c0s50
de_ Sln,de— COS

~dy dy/d®  5cos56
" dx  dx/do sin 6
d’y d (dy) de
>5—==—|—].—
dx? do\dx/ dx
d (—SCOS 59) 1

- E sin 0 —sin0
_ (sinesin 50.25 + 5cos 50 cos 9) 1
N "—sin®B

sin? 0

25sin50 5cos 560 cosO

sin? 0 sin3 0
d*’y dy
(1= x2) =2 —x 2
1 =x% dx? X dx
—25sin50 5cos50cosO
= (1 —cos?0) ( — )

sin?0 sin3 0
—cos 0 (

= sin? 6(

—5cos 56)
sin O
—25sin50 5cos 0O cos 56)

sin? 0 sin3 0
5 cos 6 cos 50
sin 6
5 cos 0 cos 560
sin ©

5cos 0 cos 50
= —25sin50 — -
sin 6
=—-25y

(d)

v f(x) =a+bx

fif(x)} =a+ b(a+ bx)
=ab+a+b?x=a(1+b)+b?x
fIFAfCO} = fla(l +b) + b*x}

=a+ b{a(1 +b) + b%x}

208

209

210

212

213

=a(l+b+b?)+b3x
f’(x) =a(l+b+ b2+-..+br_1) L by

— br_l bT
=a h—1 +b'x

(o)
We have,
X
Y=e*Y oyl =x—-y)2y=7"—
xV =e ylogx=(x—-y)=y T+ logx
logx

. - dy _
Differentiating w.r.t. x, we get 2x = (tlogn)?
(d)

Letu = sin? x and v = cos? x
On differentiating w.r.t. x, we get

du ) )
— = 2sinx cosx = sin 2x
dx
dv . .
anda = —2cosxsinx = —sin2x

_du _du/dx  sin2x
“dv  dv/dx —sin2x
(@)

We have,

xP yd = (x + y)PHa

= plogx + qlogy = (p + q) log(x + y)
Diff w.r.t. x, we get
p  qdy p+q(
—F - =

x ydx x+y

dy
1 —
+ dx)

:d_y<1_p+q>:p+q_2 dy _y
dx\y x+y x+y x dx x
(@)
Lety = sin™?! (W)
Putting x = cos 6, we get
__1(1 9+ 1 9)
=sin"" |—=cos= +—=sin—
Y N N )
=i~ fsin 5 +3)}
=sin""sin{ o +3
T[+19 n+1 1
= = — —_ - — —
y=7+3 7 T5cosx
dy 1
dx 241 —x2
()
1 (Vitx—1—x
ety =t ()

Put x = cos 20
_1<\/1 + cos20 — V1 —cosZG)
y = tan
V1 + cos 20 + 1 — cos 26
1 <\/§c056 —\/Z_sin6>
= tan

V2 cos0++/2sinb
1—tan®© T
_ -1 — -1 -
= tan (1 + tan e) = tan {tan (4 e)}
— T 1 -1
=3 2cos X

On differentiating w.r.t. x, we get
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1 _ 1
VI—x 2V1—xZ

dy
dx
214 (c)
y =tan"1x + cot™! x + sec”

—0+1
N 2

1

1x 4 cosec™1x

R

dy

dx

(9

. _(ax+b>
Y= cx +d

orcxy+dy=ax+b
On differentiating both sides w.r.t. x, we get

dy dy
c{xa+y.1}+da— a

dy dydy _ a
orxg+y+ Q) g =)
Again differentiating both sides w.r.t. x, we get
d?y dy dy dy . (d) d’y
dx? ' dx  dx  \c/dx?

2=
Cc

2Ly
d2y
(&)
Again, on differentiating both sides w.r.t. x, we get
dZ 2 3
(_32’ 24y d_y)
dx

dx? dx " dx3
d2y
(&)
dy d®y _(d*y 2
dx dx3 " \dx?

215

X—=

orx +

+0=0

1+

=2

(d)
Given, y = (logcos x Sin x) (loggin x COS x) +
sin—12x1+x2

216

Atx = g, logsinx COs X is not defined.

Hence, we cannot determined the derivative at
Vs
X =-

2
217 (b)

= tan‘l( _
Y bcosx + asinx

2_tan
tan~ 1| 24 i
1+Etanx

acosx—bsinx)

=tan~! [tan {tan‘1 (%) -

218 (d)

We have, x cos 8,y = sin 560
d
é 3 5cos 560
ax sin 6
de

L3y _
o=

219

220

221

d’y d (cos 59) dae

dx?2 “df\sinf /) dx

d*y —25sin6sin56 — 5 cos 6 cos 56

dx? sin3 @

d’y dy
. YL L — i = —
~(1-x )dxz xdx 25sin560 25y
(c)
o (Vitx—1=x

Lety = tan (m+m)

1

Putx = cos20 = 6 =%cos_ X

. _1<\/1+c0526—\/1—c0529>
= tan
Y V1 + cos20 ++/1 — cos 20

_1 <\/2 cos2 @ — V2 sin? 6)
= y = tan
V2cos2 0+ V2sinZ 0

Lyt 1(cosB—sm9)

y=tn cos B + sin 6
R . 1(1 —tanG)

y=tan 14+tan®
=y =tan! (tan (— - 6))
= y = Z -0
R o 1 1

y—4 2cos x
On differentiating w.r.t. x, we get
dy 1( -1 )_ 1
dx  2\W1—x%2/ 2V1—x2
(b)

v f)=@x-2)(x—4)(x—6)..(x—2n)
Taking log on both sides in the given equation, we
get
log f(x) = log(x — 2) + log(x — 4)+...+log(x —
Zn
on differentiating w.r.t. x, we get
1 1 1

@ s en
=2 ffX)=x—-4)(x—-6)..(x—2n)
+(x —2)(x—6)...(x —2n)
++x—-2)x—6)..(x —2(n—1))
s~ f1@2)=(=2)(-4) ..(2-2n)
=(=2)"112..(n—-1D) =2 (n-1)!
(a)
Given, x = 2cos0 — cos 20
and y = 2sin6 — sin 20
dx _ _
o —2sin0 + 2sin 20
andz—g= 2cos 0 — 2 cos 26

dy 2cos0 —2cos260

E: —2sin0 + 2sin 26
cosO — cos 20

- sin 20 — sin 6
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222

223

224

225

226

2 sin(ezze) sin(zez_e) 30
T2 COS(9+229) sin(zez_e) - tan7
(o)

Since, f'(x) > ¢'(x)

= 22712]og2 > —2*log2 + 2log 2

22% > 2% 42

22X 42X —-2>0

2*-1D2*+2)>0

2*-1>0  [+2+2>0forallx]

2X>1

. x>0

(b)

We have,

xJ1+y+yVi+x=0

> x2(1+y)=y?(1+x)

= x? —y? = —x%y + xy?

= (@x-y+y) =-xy(x—y)

>x+y=—xy

X dy {(1+x)—x}
NC AN Dl it

R A

14+x “dx (1+x)2
1
T T +2)?
(<)
vy = e(1/2)log(1+tan2 x)

= y = (sec?x)¥/? = secx
On differentiating w.r.t. x, we get
dy

—— =secxtanx
dx

(a)
Given,
x—1+(x—1)3 (x—1°% (x-1)7

1
f(x):Z[1 3 T 5 7

bo]

11, 1+&x-1D] 1 P
= f0=7 Elog(1—(x—1)]:§1°g(2—x)
ooy 1 1 [2—x)1-x(-1)
:f(x)_gx(i)[ 27
2—X
1
T 4x(2 - x)
(d)
x3 x? 3x?
f=|1 -6 4
p p* p°

= f(x) = x*(=6p> — 4p*) — x*(p* — 4p)
+ 3x%(p? + 6p)

= f(x) = —6p3x3 — 4p2x3 — x%p3 + 4px?
+ 3p2%x? + 18px?

On differentiating w.r.t. x, we get

227

228

229

d
af(x) = —18p3x? — 12p?x?% — 2xp3 + 8px

+ 6p2%x + 36px

Again differentiating w.r.t. x, we get
2

d 3 2 3 2
ﬁf(x)=—36p x —24p°x —2p° +8p+6p

+ 36p
Again differentiating w.r.t. x, we get

3
%f(x) = —36p3 — 24p? =constant

(d)
We have,

x
f(x) = arctan <—
x%* —1
2x* }
1— 2x
2x* }
. 2x*
= f(x) = —cot {1 _xe}

:f(x)=_—n+tan‘1{ 2x7 }

= f(x) = tan‘l{

= f(x) = —tan‘l{

2 1—x2x
-7
-+ 2tan"1(x¥), if0<x<1
= f(x)=4_x
7—n+2tan_1(xx), ifx>1
-7
-+ 2tan~1(x¥), ifo<x<1
> f@={ %
— 2tan"1(x*), ifx>1
, 2
= f'(x) = o ¥ x*(1 + log, x) for all
x>0x+#1
Clearly, f'(1) does not exist
(a)
We have,

fG)+f + f)f(y) =1forallx,y €R
Putting x = y = 0, we get

2f(0) +{f(O} =1

= {f(OP+2f(0)-1=0

()

S £(0) =—2i2\/4+4
= f(0)=—-1++2
= f(0)=v2-1 [~ f(x)>0forall x]

Putting y = x in (i), we get

{fOP +2f(x)—1=0forall x

= 2f(x)f'(x)+2f'(x) =0 forallx

= 2{f(x) + 1}f'(x) = 0 forall x

= f'(x) = 0 forall x[ f(x) > 0 for all x]
(b)

Given, f(x) = e¥, g(x) =sin"x

Since, h(x) = fl[g(x)] = esintx

1
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230

231

232

233

234

235

Now, h'(x) = eS"¥ ——

Vi-x2
1

= h'(x) = h(x).

() =h0) =
- h'(x) 1

R Vi-x2
(b)
. _cos(x —4y)
RAC cos(x + 4y)
s cos(x —2m) cosx
h f(x'f) "~ cos(x +2m) cosx
af

. a =0
(d)
Given, y = sin™ x cos nx
dy

— = nsin™ 1 x cos x cos nx — n sin™ x sin nx

dx
=nsin™ ! x[cos x cos nx — sin x sin nx]
=nsin"txcos(n+ 1) x

(a)
Let f(x) = 3e?*
Now, f'(x) = 6e?* = 2f(x)

Therefore, our assumption is true.
~ (2) = 3e%? = 3e*
(<)
y?2 =P(x) = 2yy' = P'(x) ..>0)
= 2y)y" +y'(2y") =P"(x)
= 2yy" = P"(x) — 2(y")?
= 2y3y" = y?P"(x) —ZZ(yy’)2
I IC):

[from Eq.(i)]

1
= 2y3.y" =P(x)P"(x) — E{P’(x)}2
. d 2 3 1
"E( y>.y")

= P()P" (x) + P"(x)P'(x) — P"(x)P" (x)]
= P(x).P""(x)

2
= Zi<y3 d—i) =P(x)P"" (x)

dx dx

(c)

Given, x = e¥*¥

S logx=(+0) > =2y
ogx=(y+x e
dy _1-x
dx_ X

(a)

Lety = asin®t and x = a cos3t, then
On differentiating w.r.t. t, we get

Y 3asin®tcost
dt

d .
and d—f = 3a cos? t(—sint)

236

237

238

239

240

dy .
dy (E) 3asin®tcost cant
Oy —= = = —1an
dx (d_x) 3a cos? t(—sint)
dt

Again differentiating w.r.t. x, we get

d? dt
2 o sec?t—

dx? dx _ 3acos? t(—sint)
1 (sec*t
- @( sint )
[Py 1
(&) =
4

()
3

Let u = sinx3® and v = cos x3.

—sec?t

42

3a

On differentiating w.r.t. x, we get

du v
— = cos x3. 3x? andd— = —sinx3.3x2
X

dx
~du _du/dx  3x®cosx® _ 3
“dv  dv/dx —3x2sinx3 corx

(d)

Cos x

X . X
cos?=—sin?=
_ 2 2

1+ sinx x . x\2
COoS—+ sin—

2 2
X . X X
cos——sin= 1—tan=
_ 2 2 2

B 1+ tanZ
2

X X
cos—+ sin—
2 2

=tan(£—§)
4 2

dy _ cotxlogcosx+tanxlogsinx

dx (log cos x)2
(d)
Given, y = 2¥,32x"1
dy
== 2%.32%"12]og3 + 32*~1, 2% Jog 2
=2%32*"1]og 18 = ylog 18

Page |49



241

242

243

245

d’y dy
= y(log 18)?

(b)
y = sec™! (i—ti) + sin™?! (i—;i)

x—1 x—1
= cos™! ( ) + sin~?! ( )
x+1 x+1

=>y= g = % =0

(@)

Since, f(x) = 8™

= e80tD = f(x + 1) = xf(x) = xe8™
and g(x+1) =logx + g(x)

= gx+1)—gx) =logx ..(I)
Replacing x by x — %, we get

1 1 1
8(x+3) ~8(x—3) =tosx -3
=log(2x — 1) — log2
- (x + %) —g" (x - %) = — (2xi1)2 ..(ii)
On substituting, x = 1,2,3, ... N in Eq. (ii) and
adding, we get

"(N+1) //(1)
g 2) "8 \2

= 4{1+1
- 9
PRI }
25 777 (2N —1)?
(b)
We have,

log,(7x%? — 5x + 1)

=1 2 _ 1) =
y =log,z,,(7x* —5x + 1) log, (xZ + &)

_log, f(x)
log. g(x)
f1(x) g'(x)
dy _ log.(g(x) S log, f(x) D
dx (loge g(x))z
b1 {f’(x) _ g'(x)}
dx log, g(x) | f(x) g(x)
ﬁdy_ 1 { 14x — 5 2xy}
dx  log,(x2 +4)7x2 —5x+1 =x2+4
(a)
We have,
. <\/1 +x? — 1)
y = tan e
X
secOd —1
=y =tan"! (—),where x =tanf
tan @
Lyt _1(1—cost9)_t ‘1<t 9)_ 10
y = tan e = tan an2 =3
— 1t -1
=3 an” ' x

246

247

248

249

250

. dy 1 . (dy) 1
dx  2(1+x2)  \dx/y—o 2
(b)
Lety = +/secVx
dy 1 1
= — = ———.secVx.tanVx.—
ax = psecvi 2V
1 3/2
=——(secVx)  .sinx
2 \/}( )
(o)
We have,

1, forx>0

Sgnx={0, forx =0

—1, forx<O

sinx,
-'-g(x)=Sgnsinx={ 0,
—sinx,

forx >0

forx =0

forx <0

forx >0
forx =0
forx <0
cosx,
=g'(x) = { 0,
—cosx,

= g'(1) =cos1
()
vy =x
On taking log on both sides, we get
Iny = (In x)?
On differentiating w.r.t. x,we get
1dy 2Inx
ydx  x

dy 2Inx  2(x™¥)Inx
>-—=y =

dx x x

d
=2 pxnx-ipy
dx

(d)
Since, x = efsint and y = e’ cost

dx

— =elcost +sint et
dt

d .
and d—jt] = —elsint +efcost

dy dy/dt (cost—sint)
" dx dx/dt (cost+sint)
(cost+sint)(—sint—cost)
@ _ l=(cost—sint)(—sint+cost)| dt
dx2 (cost+sint)? dx
—(sint + cost)? — (cos t — sin t)?
B (cost + sint)?
1
X .
et(cost + sint)
_ 2
~ ef(cost+sint)3

Inx

d?y -2 2
= \ax? =e”(cosn+sinn)3 Tt
(x=m)

(b)
We have,
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251

252

253

f'(x) =sin(logx) andy = f (2x+3)

3-2x
dy ,(2x+3>x d (2x+3)
Tdx 3—2x/ dx\3-—-2x
:>dy_ ) {1 <2x+3)}>< 12 [+ F ()
o - Snlee\3 5y )i ¥ G oz S
= sin(log x)]
(d)

Given, 7 = [2¢ + cos? (2¢ + E)]1/2
[2 — 2cos (2<|) + E) sin (24) + E) . 2]

dr_

dé

[1=sin (49 +3)]
J2¢ + cos? (2(1) + E)

2J2¢ + cos? (2(1) + E)

1 snn )

- (&)

_ 1+1
T 1+m
2T

(d)

vy=14+x+x2+... 0

. 1 1 -1
fy=r——=01-%

On differentiating w.r.t. x, we get
dy 1

NIH

A (L
_dy _ 1 1
“ax YT (1-x2 (1-x)
1—-1+x X
T 1-0? A-x0?
LYy
dx
= Z—i] =xy’+y
(@)
£1(5) = limy o LS
_ 2B - f(5)
h-0 h
| fh) >
= lim 2 (5)[——]

= 10241log2 = 2f(5)f'(0)

Againnow, f(2+3)=2f(2)f(3) ..

w — 2 X 8 X f(3)
2f'(0)
> f(3) = 3?;’01‘5)2 ..(ii)

.y — fB+M)-F(3)
- f/(3) = lim log L&+

p=m/4 JZ.E+ cos? (E+
2

?

®

254

255

256

257

258

o 2f(3)f(h) — £ (3)
= 11im

h—0 h
=2f(3)f"(0)

321082/'(0)
f'(0)

=64 log 2 [from Eq. (ii)]
(d)
Let u =e*‘andv = ¥ 1

On differentiating w.r.t. x, we get

du 2 dv -
— =e*".2xand — = e?*71(2)
dx dx
. odu eX% 2x
Tdv | e2x-1
du x%-2x+1
= Xxe
dv
(ﬂ) —1el=2+1 =1
av/(x=1)
(b)

Given, x = log,t
> e*=tand y+1=t?> y=e*-1
On differentiating w.r.t. y, we get
dx
2e?*—=1
dy
dx 1
> —=—
dy 2e?*
Again, differentiating w.r.t. y, we get
d2 1

—2x —2)—

Given, y = cot™!(cos 2x)*/?
d -1
- 2
dx 1+ cos 2x
2sinx cosx

2 cos? xv/cos 2x

dy tan x

dx B vcos 2x
a1V 2
<dx)x \/7 3
(c)

Polynomial P(x), satisfying the given relation can
be taken as x

X —2sin2x

1
X
2\ cos 2x

ie,P(x) =x
~Px)=1
=>P'(0)=1
(o)

y = (cos x2)?

On differentiating w.r.t. x, we get
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259

260

261

262

— = 2cosx? (—sinx?)2x = —2x sin 2x?
dx

(<)

We have,

f(x) =2%"1and g(x) = —2% + 2xlog 2
~f1x) > g'(x)

=2 x2%*1]log2 > —2¥log2 + 2log2
= 22X > 2% +2

=22 42 -2>0

= (25 —1)(2°+2) >0

=22*—-1>0
=22*>1=>x>0=x€(0,0)

(<)
1 2x
Let [ =% . 1(1_x2) g )

dx -1
— tan (
1-6x2+x*

Put x = tan 0 the given equation

I= d tan~!(tan 26
= dx{ an~ " (tan 20)

+ tan~1(tan 30) — tan~1(tan 40)}
=—()——(tan tx) =

(@)

V1 —sinx ++/1 +sinx

V1 —sinx —+/1 +sinx
V1 —sinx ++1 +sinx
><\/1—sinx+\/1+sinx

2(1 + cosx) x

- —2sinx =_C0t§

dy 1 , X

-'-E=ECOS€‘C E

(@)

Since, y = x5"*+4/x

Lety, = x5"* and y, =+x

sinx

1+ x?

y:

Now, y; = x logy; = sinxlogx

On differentiating w.r.t. x, we get

1 dy, 1 +1 )

5: dx = cosxlog x + —sinx
22} = xSi“x[cosxlogx + —sin x|
dx x

= (_dx )ng = (E) [cos—log + —sm 2]

m 2_1
=gX—=

Now, y,=+vVx = —:

@) f f

Since, y =y, +y,

T dy dy; dy,
. At =—, —_— = =
x 2 dx dx

dx dx

263 (a)

264

265

266

267

Since, y = 1+t2 1+t3

On differentiating given curves w.r.t.

t respectively

dy (1+¢t%)(6at) —3at?(3t?) 6at — 3at*
dt (1+1t3)2 (1 +1t3)2
(1+t3)(3a) 3at(3t2) 3a—6at3

(1+t3)? T (1+t3)2
3at(2-t3) _t(2-t3)

3a(1-2t3) (1-2t3)

and
at

dy/dt _
dx/dt

.4y _
Codx T

(d)

Given, y =

logx loga

loga
d
I A
dx
()
We have,
1
8F(x) + 6f (;) =x+5

Replacing x by i, we get
6f (1) +8f (3) =2+5 .(i)

o 1 .
Eliminating f (;) from these two equations, we

=141

logx

loga

xloga x(logx)?

(D)

get
fx) = <8x —9+ 10)

y =x%f(x) = %(8x3 — 6x + 10x2)

dy 1
= —(24x — 6+ 20x)

“dx 28
- (dy) = (24 6 —20) =

dx) ey 14
(d)

. 1-x
Since, y = Tox
On differentiating w.r.t. x, we get
=D 1

dy_ 1+x><2 — \/1—x><2 o
dx (\/1_+x)2

dy 1 » 1-x

dx 1+x)V1—-x%2 1-x

2,
= (1-x )dx+y— 0
(@)
xy = ez(x_y)
~ylogx = 2(x —y)
= y (logx + 2) = 2x
2x

y=logx+2
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dy (logx +2)(2) — 2x.=

dx (logx + 2)?
_2logx+4—-2 2(logx +1)
~ (logx+2)2  (logx + 2)2

268 (a)
x = a(l+cos9),

dx

y =a(® +sinB)

6,2 — 4 (1+coso
0= a sin 70 a (1+ cos0)

d_y _ 1+cos6 _
" dx ~ —sin®
dy 0

=> ——= —cot=
dx COZ

. dzy d (dy) d (dy)
" dx? dx\dx)  d6\dx
d 1
= ae (_ COtE)'—asina
1 9 1

= —cosec? —
2 2 —asin®

d?y 1 1 1

=2) =-2—=-=

dx?/g=" 2 -a a
2

2 cos? 9

N —2sin gcos [
2 2

do
dx

269 (a)

Given,y? = ax? + bx + ¢ = ZyZ—zz 2ax +b

=2 (dy) + 2 d’y =2
dx Y\axz) = ¢
()
Y dx? dx
d?y (Zax + b)2
>V — = —
Y dx? 2y
d*y 4ay*— (2ax +b)?
dx? 4y2
d?y
4y3 2
BT

=Yy

= 4a(ax?® + bx + ¢) — (4a%x? + 4abx
+b?%)
d?y
3 _ 2
W =4ac—>b
d?y  4ac-b?
>V =

(d)
- = 1,1 =
Given,y =1+ Sttt

= 4y

=constant
270

RiR

= y= ﬁ(GP series) (1)
dy _ 1(x-1)-x1 _ 1
dx (x-1)2 (x—1)2
2

% = — y—2 [from Eq.(i)]
(©
Given, f(x,y) = 2(x —y)? —x* — y*
On differentiating partially w.r.t. x, twicely
fr=4x—-y) - 4x3
S frx = 4 — 12x2
= (fix)oo)y =4—0=14

271

Similarly, f,, =4 —12y?

= (fyy)(0,0) =4-0=4
and fy, = —4+0

= (fxy)(o,o) = —4
|fxx fyy _fx2y|(0'0) = |4(4) - (_4’)2| =0

272 (c)

—tan'——— 4 tan"! - +
Yy a2 T X230+ 3
...+upto n terms
R (x+1)—x

1+x(x+1)

x+2)—(x+1
+tan‘1( ) —( )

1+(x+1D(x+2)
...+ upto n terms
= [tan"1(x + 1) —tan™1x + tan 1 (x + 2)
—tan"Y(x + 1)
+ -+ tan"(x + n) — tan"Hx + (n — 1}]
=tan"'(x +n) —tan"lx

1 1
A 1+(x+n)2_1+x2
0 1 n
= ! = — =
y'(0) 1+ n? 1+n?
273 (b)
Let f(x) = x?
On differentiating w.r.t. x, we get
fl(x) =2x

Given that, f'(a + b) = f'(a) + f'(b)
= 2(a+b) =2a+2b

= 2a+2b=2a+2b

()

Let y=(x+ 1)"

274

& n(x + 1)1

-‘. dx

°y
i nn—1x+1)"2

2
Similarly, % =nn—1)Mn-2)..3.2.1 =n!
275 (d)
Given,y = 2¥,32x"1
On differentiating w.r.t. x, we get
d
% = 2%.32%"1]0g 3(2) + 2%.3%*1]og2
d

= é = 2%.32*"1[21og 3 + log 2]

Y _ g 18
= — =
= log

276 (a)
Given, y=x2+l = y?=x’y+1
dy 2 dy , dy _ _2xy
=3 2y =y.2x+x Tx E =

277 (d)
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278

279

280

282

283

285

(e¥+e™)

— 2 —
y = (eX—e™X) -

coshx

sinh x
2

= y = cothx :Z—z= —cosech? x
(<)
fFF@) =flx-2)
=|lx —2| - 2|
=x—4 (+vx>20)
= gx)=x—4
g =1
(b)
1
5f(x)+3f<;) —x+2 ..(3)

On replacing x by i, we get

1 1
sr(3)+3r@=tez
f(S)+3r@=—+2 ..GD

On multiplying Eq. (i) by 5 and Eq. (ii) by 3 and
then on subtracting, we get

3
~16f(x) = 5x—;+4

5x% — 3+ 4x
= xf(x) = — 167
~dy 10x+4
Tdx 16
dy 10+4 7
dxl,., 16 8
(b)
f(logx) =log log(x)
= £ (flogx)} = .1 = (xlogx)
(a)
0, x=0

Given, f(x) = |x|® = { x3, x>0

-x3, x<0
Now, Rf'(0) = limy, o LT

h3 —
==
and Lf'(0) = limhﬁo%;f(o)
 —h3-0
Sim—— =0
“Rf'(0)=Lf'(0)=0
L F1(0) =0
(c)
logx, x>0

We have, y = log |x|= 10g(_x) x<0

x>0

x<0

1

(b)

We have, f(x) = x + 2
~f'(x) =1forallx = f'(x) = 1forallx

286 ()
We have,
f(x) - logx(loge x)
S Q) = log, (log, x)
log, x
1
S )= log, x Togx ;loge (loge x)
(loge x)z
(&) =~ — - x log(1) =~
= = — — — = —
fiie e e 08 e
287 (b)

Given, sin (x +y) + cos(x + y) = log(x + y)
On differentiating w.r.t. x, we get

(x + )(1+dy) in(x + )(1+dy)
COoS( X y dx Sin(x y dx

=(xj-y)(1+zii_z)

d d?
:>1+—y=0 = _y:0

dx dx?
288 (b)

—xtanxi xtanx
10 ——(10¥1"%)

= 1Q~*tanx1gxtanx|og 10(tan x + x sec? x)
= log 10(tan x + x sec? x)

289 (c)
x3
Given,y =1 —x+—'—;...
dy
= — p—X -7 X
y =e I e
d?y
‘. W = e_x = y
290 (b)
Let y; = sec™! —— and ¥, =V1- x2
% 2 dy, = —x

an _—
dx V1-x2 dx V1—x2

i _2 (%) =4
dy, x dy; x=1/2
291 (d)
We have,

1
y=c052xc053x=5[c055x+cos x]

1¢ad” ar
Yy = _{ﬁ (cos5x) + Fre (cos x)}

1 nm nm
— n R
=y, = 2{5 cos( > +5x)+cos( > +x)}
292 ()
Given, f(x) = log,2 (loge x) = %logx(loge X)

1log, log, x
= X)) =g———m
2 log, x
, 1 loge x(—xlolge x)—loge loge xx%
= f (x) T2 (loge x) 2
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———logelogex On differentiating w.r.t. 6, we get
= f'(x) = W dy _, ™ 0 m 6 1
i -2sn (- Sos (-9)-(-)
Atx = e f'(e) = 1ee 5 d8 N2 2 2 2
2 (12 dy sin(m — 0) sin© 1
’ 1 =5 — = — = — :—_1/1_x2
= f'e) =5 de 2 2 2
d d de -1 d
293 (d) Y 1—x2—(cos™1x)
Given, f(x) = sinx, g(x) = x?2 Tdx dedx 2 dx
” Vi—x2; -1 1
and h(x) = log, x = — ( ) ==
Also, F(x) = (hogof)(x) 297 2 V1 —x? 2
+ (hogof)(x) = (hog)(sin x) (<)
= = h(sin xz) In the neighbourhood of x = 5\/%, we have
= F(x) = 2logsinx _q
On differentiating, we get x] =
F'(x) = 2cotx Therefore, in the neighbourhood of x = S\E, we
A’g’aln dlfferentlatlglg, we get have
F"(x) = —2 cosec*x T T
294 (c) f(x) = sin {E [x] — x5} = sin (E - xs) = cos x°
. _ -1 1 ! — 4 <3 5
Given, x = cos (W) = f'(x) 5x*sinx
and (s 57T4/5_7T 57'[4/5
T =f'({z)=-5(3) sinz=-5(3)
= sin~
Y (\/_1 T tz) 298 (b)
==tan"'t, Since, h'(x) = 2f (x)f'(x) + 2g(x)g' (x)
and y =tan"'t Now, f'(x) =g(x) and f"(x) = —f(x)
L S £ = g'(and £ (x) = —f(x)
Y dx > —f() = g'(x)
295 (c) Thus, f'(x) =g(x)andg'(x) = —f(x)
log () 3+ 2logx h'(x) = —2g(x) g'(x) + 2g(x)g’ (x)
y=tan"!| —*% | + tan~! <—> =0,Vx
log ex? 1—-6logx
= h(x) =constant for all x
_, (1~ logx? _,(3+2logx But A(5) = 11
s (121082 (34 20g)
1+ logx? 1—-6logx Hence, h(x) = 11 forall x
= tan"1(1) — tan"1(2logx) 299 (d)
+ tan~1(3) + tan~1(2 log x) x3 xt 3x?
=~y =tan"1(1) + tan"1(3) flx) = _26 43
dy dZy p p p
$a=0=>w=0 3X 4x3  6x
= —f(x) = -6 4
296 (b
(b) p p?  p?
Lety = sin? cot™?! /1_—){} d2 6x 12x% 6
1+x - Ff(x) = -6 4
Putx =cos® =0 =cos 'x x p p> p°
- L} [1—cosB d’ _ 6 24g 2
=y =sin’cot™!§ |=——o0b :ﬁf(x)— —6 4
4 0 24 0
>—f(x)=|(1 -6 4
%
{ dx p p* P
L =—24 |Il) 43 = —24(p® - 4p)
0
= a* .
Hence, mf(x) is a constant.
301 (a)
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Here, y = sin [log( x+3)] wx=3€(15)
3-2x . _3
5 Y os [10 (2x+3)] 3-2x 12 ~rorx =,
dx 83 2% " 2x+3'(3-2x)2 f)=4=>f'(x)=0
12 [l (2x+ 3)} 307 (a)
942 [ B\3 2k We have,
302 (¢ u(x)
_ 1 (1—logx) fx) = 10ge{ (x )}
yo 1+logx v(x) (v()u' (x)—ulx)vr(x)
On differentiating w.r.t. x, we get = f'(x) =~ (x){ O } for all x
oA — = /(1) =0
dx 1 (1—logx)2 308 (b)
1+logx We have,
-1 1
(1 +logx) (7) —(1—-logx) (;) | L 1
(1 +logx)? y = sin®{ cot™! T+ x("
_ 1 —1—logx —1+logx cosec? {cot_1 :—;}
2,/logx x(1+ logx) 1
1 1 1 1 + x
= 2y = “1+x 2
xy/logx (1 +logx) 1 + cot? {cot2 = x}
. (ﬂ) 1 1+
T \ax)yze T e(1+1) T 2e Jdy 1
303 (a) Tdx 2
Since, x¥ = y* = ylogx = xlogy 309 (c)
On differentiating w.r.t. x, we get Lo 1= t? 2t
1 dy 1dy T 2 andy = 1 2
y.=t+logx == = x.==+logy T et
x dx dy dx Put t = tan 6 in both the equations, we get
Yy — tan2
= x(x —ylogx)a =y(=xlogy +) x = —1 tan” 9 = cos 20 ... (i)
1+ tan?6
304 (b) andy = 2222 _ sin20 (ii)
Since x is the integral function of (1 + 9y?)~1/2 Y = Trtanze
dy 1 dy 5 On differentiating both the Eqgs.(i) and (ii), we get
y? dx d
T \/1+9y d9=—251n26andd—y—2c0526
305 (d) dy
. -1 -1 dy gg _ cos20 _  x
Given, y = sec™"(cosec x) + cosec™'(secx) + Therefore, o™= Tme sy
sin~1(cos x) + cosI(sinx) b a8
=sec™! [sec (E - x)] + cosec™! [cosec (E — x)] 3100
2 2 Given, x = y,/1 —y?
/s
+ sin~! |sin (— — x) d}’ =52 4+ y(=y) dy
_E 27-[ ] 1-— y dx
+ cos [cos (E—x)] . dy i y 2 1 =>ﬂ= 52
/s s T s W dx 1_2y2
=-—x+s—-x+s-—-x+-—x
2 2 2 2 311 (b)
=y =2m—4x We have,
On differentiating w.r.t. x, we get F(x) = (x + 1) tan~1(e~2¥)
dy (x+1)(-2) _
= E = —4 fl(x) — tan—l(e—Zx) T
306 (b) , 2 m
Let f(x) =[x — 1| + |x — 5] = f'(0) = tan (1)_§=Z_1
—-x-1D-(x=-5), x<1 312 (d)
f(x) = (Xx—_li ; J(Cx_—SS), 1 ii? 5 Given, y = 5X x5 :> = 5% ]og5. x5 4 5X5y4
6—2x, x<1 ' =5x(x510g5+5x4)
f(x)={ 4, x<5 313 (b)
2x—6, x>5
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y = a cos(logx) + b sin(logx)
On differentiating w.r.t. x, we get
_ —asin(logx) 4 b cos(log x)

!

x x
= xy' = —asin(logx) + b cos(logx)
Again, on differentiating w.r.t. x, we get

1 1
xy" +y' = —acos(logx) i b sin(log x) o

2,11

= x“y" +y'x = —[acos(logx) + b sin(logx)]

= x%y" +xy' = -y

314 (d)
We have,
o sin a sin x
y=sm (1 —cosa sinx)

dy 1 d ( sina sin x
= — = N
dx \/1 __sin?asin?x dx

(1—cos a sinx)?

dy (1 — cos asinx)
= — =
dx +1+sin2x —2cosasinx
sina d ( 1
cosadx 1—cosasinx
dy tana (1 —cosasinx) d (1
=5 —=— -
dx V1 + sin? x — 2 cos a sin x dx

- )
1 —cosasinx
d
N4
dx

1—cosasinx

tan a (1 — cos a sin x) { 1 —cosacosx
(

V1 + sin? x — 2sinx cos a
dy
ﬁ_
dx
sin a cos x

1 — cos a sin x)?2

(1 — cos asinx)V1 + sin?x — 2 cos a sin x

dy : :
(—) =sina = y'(0) =sina
x=0

dx

315 (a)

Forx < -1

fX)=—(x-2)—(x+1)—x=-3x+1

frex)=-3

= f'(-10)=-3
316 (c)

Since f(x) is an even function

~ f(=x) = f(x)

= —f'(=x) = f'(x)

> ') =f") = f'"(m) =f"(m) =1
317 (d)

;—x[loge esin(x*)] = dd—x[sin(xz)] = cos™*2x
318 (c)

d X
2700+ (0]
=2[f)f'(x) + gx)g' (x)]

= 2[f ()g(x) + g({—f(x)}]
=0
= f2(x) + g?(x) = constant
LPW+g@ =) +2%(2)
=@+ @?
=32
319 (a)
Given, z = tan(y + ax) +,/y — ax
1
— cpp2
= z, = sec*(y + ax)a + 2\/ﬁ(—a)
= Zye = 25ec?(y + ax) tan(y + ax)a?
1(—a?)
4(y — ax)3/?

and z, = sec®(y + ax) +

1
y—ax
= 7y = 2sec*(y + ax) tan(y + ax)
1
"o
S o — azzyy =0
320 ()
3
;—x (logx)* = 4(log x)3 %(logx) _ Hosx)”
321 (d)
We have,
sin™?! (ﬂ) =lo
xZ+y2)” 08
2
> m = sin(loga) = A (say)
x? A1+1
Ty2T1-2
d (x?
#(57) 0

2xy? = 2x%y dy dy y
522 o >—2=2
x

x2—y

y4 dx dx
323 (b)
We have, f(x) = \/HTSZ(XZ) . (1)
On differentiating Eq. (i) w.r.t. x, we get
—2sin x?2 cos x?

[ = @
:>f'()_ﬂ() if)
V= A~

Put, x = \/Z—E in Eq. (ii), we get
p <\/§> _ Ym sin2 G)

)
1412
2

I
ol A
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324

325

326

327

328

(d)

Lety = logx
On differentiating w.r.t. x from 1 to n times, we
get
1 -1 2
Y1 _x'yZ - X2 » Y3 _x3
D" (-1
n = o
(d)

-1
. dx 1 d
Since, — = = (—y)
dy dy/dx dx

d (dx) d (dy)‘l dx
= —|—) = — |—= =
dy \dy dx \dx dy
- 2O ®)--R®”
dy? dx2/ \dx dy dx2/ \dx
(<)

Lety = asin3t, x = acos3t
On differentiating w.r.t. t, we get

— = 3asin“tcost,— = —3acos“ tsint
dt dt
dy 3asin®tcost
" dx —3acos?tsint
dy sint
———= —tant
dx cott
Again, differentiating w.r.t. x, we get
d?y dt
2
—= = —sec“t.—
dx? dx
sec?t

—3acos?tsint
1

~ 3acosttsint
d?y 1
&) oo
=5 3a(3) ()
_ (V2 _av2

3a 3a
(a)

dy rdx\*

el

-2--G) EE)
dx? dy dx \dy

. d?y <dx>‘2 { d (dx) dy}
dx?  \dy dx \dy/ dx

N

_(dy 2 (d%x dy _ dy 3 d2x
T (E) {d_yz'ﬂ} T (E) dy?
d?y (dy)3 d’x 0
dx?  \dx/ dy?
(b)
We have,
e¥+xy=e

d d .
:eyd—i+y+xd—z=0 (i)

329

330

331

332

d?y dy d y .\
y&Y L oy (&Y @y _
>el-Ste (dx) + 2 X =0 ..(i0)
Puttingx = 0Oine¥ + xy =e,wegety=1

Putting x = 0,y = 11in (i), we get

dy dy 1

—+1=0=> ——
¢ dx dx e

dy 1. .

Puttingx =0,y =1,—= = —<in (i), we get

d%y 1 2 d?y d’y 1

TateXg o 0xS =05 =—
edx2+e e? * dx? dx? e?
(©

Since, sin™*(xV1 — x + VxV1 —x2) =
sin—1lx+sin—1x

;—x{sin‘l(xv1 —x +Vxy1—2x2)}

d
= (sin™! x + sin™!/x)

1 1
= +
Vi—x2 2VxV1-—x
(d)
log, log, x
- f(x) = logy(loge x) = #
[ 08e X log x'x IOgIOge _]
f(x) - (log X)Z

_ 1—log,log. x
~ x(log, x)?

' __1-logelogee _ 1-loge1l 1
= f (e) = e(logee)? e T e
(a)
In the neighbourhood of x = — %, we observe that

cos4x < 0andsinx <0

= |cos 4x| = — cos 4x and |sin x|

&y =10gsec2x(—COs 4x) — sinx
log, (— cos 4x)

= —sinx

—sinx
log, sec2x

dy (—4tan4x) log, sec 2x — log,(— cos 4x) 2 ta

dx
—CcosXx

dy 6v3 V3
= (E)F_n/ﬁ <10ge 2 )
(b)

Let x3 = sin A and y3 = sin B. Then
VI-x8+1-y8 =a@x® - y%)

= cosA + cos B = a(sinA — sin B) = cot

{log, sec 2x}?

=a
=>A—B=2cot7ta=sin"tx3—siny3

=2cot™la
Differentiating w.r.t. to x

3x?

V1 —x6

1—y®
1—x®

3y? :dy_xz
Ji—ys  Tdx oy

Page |58



333

334

335

337

338

ay _ /1‘3’6
But, = flx,y) -

2
A fny) ==

y
(d)
We have, y = log" x
Where log™ meansloglog ... (repeated n times).
On differentiating w.r.t. x, we get
dy 1
dx  xlogxlog?x..log" 1x

~ xlogxlog?x ..log" ! xlog" x%
xlogxlog?x ..log" 1 xlog" x
= — = log™ x
xlogxlog?x ..log"1x
(b)
1
We have, x* + y* = t2 +
= (t + ?) -2
= (x2 +y2)2 -2
=x*+y* +2x2%y%2 -2
= x2y? =1

On differentiating w.r.t. x, we get

dy
22y—+y22x =0
X ydx y X

dy y

=S —_ = —=
dx x

(b)

Given, y = /xlog. x
dy 1 1
YL (xliixi0s,n)
dx  2./xlog, x x

dy
<E>x=e - ZW (1 + 1)
1
BRG
(©)
dy  (2x+3\d (2x+3
) (3—2x>£ (3—2x>
= sinlog <2x al 3) <(3 —2x)(2) — (2x + 3)(~2)
3—2x (3 — 2x)2
12 . 2x+3
= msm {log (3 — Zx)}
dy 12 .
- (a)x=1 = m.sm log5 = 12 sinlog 5
(@)

Given, x¥ = e*™Y
Taking log on both sides, we get

ylogx =x—y

On differentiating w.r.t. x, we get
y y dy
24 12
x logx d dx

dy y
—(1+1 =1-=
:dx( + logx) o

)

339

340

341

342

343

:(dy) (1+logl)=1——
—_— 0 — —_—
dx (1,1) & 1
d
),
dx (1,1)
(b)

5x+12¢1—x2>

Given, y = sin™?!
Y 13

Put x =sin®

L _1(551n9+12c056)
y = sin 3

= sin"1{sin(0 + «)} (Put cosa = %)

= y=0+a =sin"lx+a
On differentiating w.r.t. x, we get

dy 1
dx V1 —x2
(b)
Given,y = e*. e*’ ex’ . ex"
N y = o (xtx?++o00)
= y = e%
dy x [(1-x0)1-x(-1)
= —_— = fP1l—x
dx ¢ (1—x2)
X 1
= el—x.m
Atx = l,
2
1/2 1
(AN —
X/ =1 1
e (1-3)
(a)
We have,
g 5x+12V1 —x?
y = sin 13
5 12
— cin—1(— —J1 = 2
= y =sin (13x+13\/ x)
12\% 12
St - ()
= y =sin X E + 13 x
12 dy 1
- -1
=y =sin" "~ x + sin 13:>dx i
(a)
4 _ | tan-1 1+cos§ _ itan_l ZC?SZE
dx 1-cos; dx 2 smzz
_ 4 -1 X
& tan~ Jeot (3)]
d T X
_ a1 - _Z
= L tan fran (E-2)
d (nt x -1
- E(E‘Z) T4
(b)
_ =1 2X _ -1
Let p =sin™" — =2tan"" x
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344

345

346

347

348

—x2 -
andq = cos™! == = 2tan"lx d_y_cexi Ca) _ ay
1;'; dx (x — a)? (x — a)?
L p=q il 349 (d)
d
(a) y=sin'Vli-x = &
Let f(x) = ax?+ bx +c dx1 .
- f=fED = : (-1
>a+b+c=a—-b+c=> b=0 JiI-(1-x) 2V1—x
fX)=ax?+c = f'(x)=2ax _ -1
~ f(ay) = 2aay, f'(ay) = 2aa,, 2vVx V1 —x
f'(as) = 2aas 350 (d)
Now assume We have,
2f'(az) = f'(a1) + f'(as) y = Cos‘l( 2x )
2
= 2.2aa; = 2aa, + 2aaz 1+x
_ dy -1 d 2x
= 2a, = a4+ a3 = 2 = x—( 2)
= a4,a,,as are in AP. dx /1 _ 4x22 _ dx\1+x
. (1+x2)
~ f'(ay),f'(az), f'(a3) arein AP.
© ! ’ ’ :>dy_ 1+ x2 x2(1+x2)—4x2
Lety; = cos™! (1_x2) dx (T —x2)? (1 +x2)2
! L dy (1+x?) 1-—x?
—1 (1-3x2 == =— %
and y, = cot™ (325) R T R G
Putx =tan® >0 =tan"1x zd_y__z 1 — x? ( 1 )
=y, =2tan"'xandy, = 3tan"1x dx |1 —x2]J\1 + x?
On differentiating w.r.t. x, we get 2 .
dy, 2 ddYZ 3 ay )14 x?’ if x> 1
—=——and —= =
dx 1+ x2 dx 1+x2 dx — if [x] < 1
dﬁ) ( 2 ) 1+ x2’
:@=(;x = S _2 351 (b)
v () @) ° y = ae* + be ™" +c
(b) On differentiating w.r.t. x, we get
We have, y = loggin x COS X y' =ae* —be™*
_ logcosx Again differentiating w.r.t. x, we get
" logsinx y" =ae* +be™™
log sin x —— (— sin x) — log cos x — cos x Again differentiating w.r.t. x, we get
— cosx sinx ym = ae* — pe X = yr
(log sin x)?
_ —tanxlogsinx — cotxlogcosx
(logsin x)?
(<)
We have,
loge — log x? 3+ 2logx
y =tan~! g—gz + tan™?! (—g)
loge + log x 1—-6logx
1—2logx 34+ 2logx
=y =tan"! (_g ) an~! (—g )
1+ 2logx 1—-6logx
=>y=tan"'1—tan"!(2logx) + tan"! 3
+ tan"1(2logx)
=>y=tan"'1+tan"13
2
> = andd—i =0
dx dx
(b)
Differentiating y = ¢ ex-a w.r.t. x, we get
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