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DIFFERENTITATION

Single Correct Answer Type
1. Adifferentiable function f(x) is defined for all x > 0 and satisfies f(x”) = 4x* for all x > 0. The value of
f'(8)is
16 32
G20 432 o 16¥2 4 322
3 3 3 3
2. Ify = x — x?,then the derivatives of y? w.r.t. x? is
a)2x2+3x—1 m2x2—3x+1 c) 2x* +3x+1 d) 2x* -3x—1
3. Ify = ezlogG+anty) then > is equal to
1 1
a) Esecz x b) sec? x ¢) secx tan x d) pzlog(1+tan? x)

4. Forlx|<tlety=1+x+x2+-to m,thenj—i—yis equal to
2

X b x X d 2
) — &) = x
)= )22 )32 ) xy
5. If f(x) = x™, then the value of f(1) — L {1) + L z{rl) o 351) + e +—{h1]:{ﬂm [s
a) 2® b) 2n1 c) 0 d)1
6. d° . 5
g (2 cos x cos 3x) is equal to
a) 2%(cos 2x + 2% cos 4x) b) 2%(cos 2x — 22 cos 4x)
c) 22(—cos 2x + 2% cos 4x) d) —22(cos 2x + 2% cos 4x)
% Ify = P , then x(1 — ylogx)%
a) x* b) y? c) xy? d) xy
8. g(x)+g( x) 2 ; . : FER
Iff(x) = M e where g and h are differentiable function, then f'(0) is
1 3
a)1 b) = = d)o
2 2
R T T i =i
= [sin~ (xv1 — x —Vxy/1 — x?)] is equal to
1 1 o -
T S . S
}21ﬁx(l—x) V1 —2x2 J x\fl—x—\/x{l—xz)]
1 1
& -
)v’l—xz 24x(1—x) ,/x(l-x)(]—x)z
a
10- 1ty = sin? @ + cos?(a + B) + 2 sina sin B cos(a + B), thenj—ﬁ, is
3
a) sin“(a + f3) b) cos(a + 38) c) 0 d) None of these
cosa
11. o | . : dz ; dz
If z = log(tanx + tan y), then (sin Zx)a + (sin 2y) 2y 1S equal to
a) 1 b) 2 ¢) 3 d) 4

12. Derivative of sec™! (ﬁ) w.r.t.sin™!(3x — 4x?) is

1

1 3
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13 If (x + y) sinu = x2y2, then x—g—:—:+ y% is equal to

a) sinu b) cosecu c) 2tanu d)3tanu
14. = 1 2 2 LS & =]

Ify = (1 —l—x)(l +x)(1+x)...(1+x)andx * U.thendx whenx = —11is

a) n! b) (n — 1)! c) (D" (n—1)! d) (=1)" n!
15. Ify=asin®6 andx = acos36, thenatg = %,z—iis equal to

1 -1
a) — h) 3 c) — d)+/3
}ﬁ ) ) 7 )

16. Ifyis afunction of x and log (x + y) = 2xy, then the value of y'(0) is equal to

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

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

| I
1 I
| I
| I
| I
| 1
| I
| |
| 1
| 1
1 I
1 I
| I
| 1
| I
| I
| 1
| 1
1 1
| I
1 I
| I
| I
| an byn—1 c)n—2 d) None of these |
: 18. Derivative of the function f(x) = logs(log- x),x > 7 is :
| ) 1 b) i I
I a _ I
" x(log 5)(log 7)(log> x) x(log 5)(log 7) "
| 9 1 d) None of these B
: x(logx) :
: 19. Ifvariables x and y are related by the equation {
_ @y,
: X = |y 7==du, then 43,—=%is eriual to :
| 1 1
| a) {1+ 9y? b) == )9y d)zy I
" J1+9y2 9 "
: 20. 1fy = x2 +y2 andx = s + 3t,y = 25 — t, then ‘=2 is equal to !
I = y = V= ' a5z 5 €d 1
: a) 12 b) 32 c) 36 d) 10 :
I
: 21. If f(x) = 4/1+4 cos?(x?),then f' (%) is :
1 N T 1 m I
| a) — b) - |= &) — d)—= I
I e ] J; ' 16 I
: 22. ]fy=2]°gx,thenj—i’is :
| logx I
208 logx logx
I a) b) 2!°8% |og 2 2 d) % lugd I
: 10g2 x x {
23. d x-2\3/1)].
| = o 1
I = [log{e" (x+2) }]15 equal to :
| 2 2 _ r I
I a)l b]x +1 L_}x 1 d) e".x 1 1
I x —4 x2 —4 xZ—4 1
1 24, 1ff:R — R is an even function which is twice differentiable on R and " () = 1, then f"'(—x) is equal to 1
| I
| a) -1 b) 0 c) 1 d) 2 |
| 1 d?y . I
I 25 Ify = fﬂy =it thend—; is "
| I
I a) 2y b) 4y c) 8y d) 6y I
| 26 Let3f(x)-2f (3) = x, then £'(2) is equal to :
s h)— d) =
! 37 )3 )3 :
| 27. 4" ; I
I —— (log x) is equal to H
| (n—1) n! (n-—2)! (n—1)! I
b) — d) fpyra———4
i a) )= 0 ) () !
| 28. Leta function y = y(x) be defined parametrically by x = 2t — |t|,y = t? + t|t|. Then, ¥'(x),x > 0 I
: a)o b) 4x c) 2x d) Does not exist {
| I
| 1
| 1
| I
| I
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28;

30.

31.

32.

33.

34.

A

36.

37.

38.

38.

40.

Let f(x) = (x2 + 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 = Jx + x4+ Jx+...to o, then%is equal to
X b 2 1 d 1
Azy—1 )5y 1 A e oy —1
Iff(x)=x>+x2+ f'(1)+xf"(2) + f'""(3), ¥x € R where f(x) is a polynomial of degree 3, then
a) f(O) +f(2) =f(1) b) f(O)+f(3)=0
) f(L+fB)=f(2) d) All of these
Y, v1+x§—l .
Ify = tan 1( ).theny'(ﬂ) is
a)1/2 b) 0 c) 1 d) Does not exist
Ify = e5" " * and u = logx, then E—iis
esin'lx — yesSinlx e,sin_’x
a) b) xes'™ ¥ c) d)
V1 —ax? T X
If f(x) = cos x cos 2x cos 4x cos Bx cos 16x , then f' G) is
1 c) 0 V3
a) V2 b) — d) =
) ]ﬁ ) 5

If y = logx+jlugx+Jlogx+1a'logx+‘..00,thengisaqualto

x X 1 1
V-1 Moy V@ -D Va-
Ify = cos !(cosx), then% is
a) 1in the whole plane b) —1 in the whole plane
¢) 1inthe 2 and 3 quadrants of the plane d) —1 in the 34 and 4t quadrants of the plane
If x = a(cosO + 0 sinB) and y = a(sin® — A cos H), then% is equal to
a) cos 0 b)tan @ c) secB d) cosec 8
Ify =log (sin(x?)),0 < x < %.then%atx = ?is
a) 0 b) 1 ¢) % d) Vi
The expression c—f:j—i of the function y = a"'ﬂx"m, is

3 y*logy y?logy y?logy

x(1—ylogx) £ x(1 —vlogxlogy) %

———— b
% x(1—ylogx) )
- ra, /w ma .
If f(x) = x™ + 4, then the value of f(1) + T - e
a) vt b) 2" + 4
1 1 1 1 d) None of these
G T+t ot

x(1+ ylogxlogy)
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4L jfx = etsin t,y = e'cost,t is a parameter, then g at (1, 1) is equal to
1 1 c) 0 1
12 b) — = d) =
a) -3 )-2 )5
42. Find the derivative of y with respectto x ife* + ¥ = **¥
a) —e*™V b) e*7¥ c) —e¥™* d)e¥ =
43. If f'(x) =sin(logx)andy = f Gii) thenj—iatx = lisequal to
a) 6sinlog(h) b) 5 sinlog(6) c) 12 sinlog(5) d) 5sinlog(12)
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44. The derivative of f(tanx) w.r.t.g(secx) atx = ;7:, where f'(1) = 2and g’'(v/2) = 4, is

1 d) None of these
a)—= b c) 1
) N V2 )

45. Lety be an implicit function of x defined by x?* — 2x* coty — 1 = 0. Then y' (1) equals

a) -1

b) 1

c)log 2

d) —log 2
46 :‘y :

© Ify =xlog ( ) then is equal to
ay dy 2 dy d) None of these

a)xg —y b](xa— ) Q) yo—-x

47. The value ofz—iat x= %, where y is given by y = x5 4+ /x, is
1 b) 1 1 1
1+— — d)1-—

R 2 1T

48. Let ¢(x) be the inverse of the function f(x) and f'(x) = ) then—¢(x) is equal to
1 1

a) ————= b)————= c) 1+ [d(x)]° d) 1+ f(x
49. The derivative of[ 1] is Equal to

a) 0 1

b) F ) ~= d) e*

50. Avalue of x in the interval (1,2) such that f'(x) = 0, where
f)=x®—=3x*+2x+10 is

a}“g"rg b]“z’"[E ) 1+v2 )2
51. Ifx?+y% =a?andk = 1/a, then k is equal to
} y?? b] |y”| ) 2},!? d] y!l
a —_———— C) — —
1+ (1 +y2)3 J1+y7? 21 +y"2)3
52, d [ tan® 2x—tan®x .
The value of — [(—] e x) cot 3x]1s
a) tan 2x tanx b) tan 3x tan x c) sec? x d) secxtanx
53. = L“’; e s equal to
v
4 i 4(x—1) x—1 2 4
A2 Va3 ZNCFeE CFEVE
54, = -1 f2cosx=3sinx dy .
Ify = cos (M——m ) then =5
a) Zero b] Constant=1 c) Constant = 1 d) None of these
55. If y = sin(log, x), thenx + x— is equal to
a) sin(log, x) b] cos(loge x) c) y? d) —y
56. Ify = sin“% + cos"‘%,then the value ofg is
a)1l b) —1 c) 0 d) 2
5T i 2 T dy .,
If y = cos(sinx®), thenatx = Sy=nis equal to
a2 b) 2 p _ZE d) 0
58. Iff:R — R isan even function having derivatives of all orders, then an odd function among the following is
a} fH b_] fﬂl C} )(‘J + f” d] fn +}('JH
- 44yt _gxZy? a dz .
59 Ifz = sec™? (%) then xﬁ + }’ﬁ is equal to
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a) cotz b) 2 cotz c) 2tanz d) Zsecz
60. jf2% +2Y = 2“3’,thenj—iis equal to
Pt 2 by 22 o 25 (2”—1) P it s
2x =2y 14 2xt¥ 1—2% 2Y
61. Iff(x) = 10cosx + (13 + 2x) sinx, then f""(x) + f(x) =
a) cosx b) 4cos x c) sinx d) 4sinx

62. If xy=tan~'(xy) + cot~1(xy), then% is equal to

y y .2 _x
a) = b) = c) ¥ d) 3
63. Ifx”.y* = 16, then the value of %at (2,2)is
a) —1 b) 0 c) 1 d) None of these
3
64. Ifx =acosf,y = bsin#, then j—xé is equal to
3 3b 3b
a) —— cosec*d cot* 8 b) —3cosec48 cot* @ ¢) —— cosec*@ cot & d) Nome of these
a a a
2
65. Ifx = &(t),y = Y(t), then%is equal to
a} ¢,|,IJ” o LIJid)H' b] ¢",|J” — lIJJdJ” CJ iﬂ'i d] £
(¢')? 4)? L ol
66. I du du .
Ifu = sin ( pe ), thenxax+ Y5y I8 equal to
a) sinu b) tanu c) cosu d) cotu
67. = sec~! (22 + sin~! i
Ify = sec (x—l) + sin (x+1) then el
=1 1
a) 1 b) x c) 0 d) x+
x—1
68. Ify = x"logx + x(logx)™, then% is equal to
a) x™ (1 +nlogx) + (logx)" ! [n + log x] b) x™"2(1 + nlogx) + (logx)™ ! [n + log x|
c) x™ (1 +nlogx) + (logx)" [n — logx] d) None of the above
69,
Ify= |[x+ Jy + ,x +Jy + oo, thenj—iis equal to
3 }_x P4 x d) None of these
N SO e MY . | )
ye—2x 2y =2xy—1 2yt —x
4
70. Ify= f; f(t)sin{k(x — t)} dt, then E:Tz + k?y equals
a) 0 b) y c) kf(x) d) k*f (x)
71. Iff(x) =10cosx + (13 + 2x) sinx, then f"(x) + f(x) is equal to
a) cosx b) 4 cosx c) sinx d) 4sinx

72. Observe the following statements :
LIf f(x) = ax*' + bx*?, then —== [rx)

F(x)
1 fa (25} = o

Which of the following is correct?
a) lis true, but Il is false b) Both I and Il true c) Neither I nor Il is true d) I is false, but I is true

73. i [cos x"] is equal to

=1640x

——sinx’ b) —sinx® —sinx® d) ———sinx
a) 180s ~Rin ) 180 T
74. Ify = e1*l98e X then the value ofj—z is equal to
a)e b) 1 ) 0 d) log, x elo8e€”

=
+
i

o o o)
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75. Ify = f(x) and y cos x + x cos y = m, then the value of " (0) is
ajm b) —m c) 0 d) Zn

2
76. 1fx = asin@and ¥y = bcos 6, then %is equal to
a b . b ; b ;
a}ﬁseczﬂ b) ——sec? 6 c) —sec? 8 d) ——sec®
a a a
77. The derivative of tan™" (f;z) with respect to cos ™! V1 — x? is
= 1 2 NI —x2
P W o b) _ Q) . = | et
1+ x2 V1—x J1—=2%(1+x%) 1+ x2
78. Ify = sin~{¥x — ax —va — ax}, thenj—iis equal to
1 1 d) 0
) — b) sinvxsinva e
}sin a—ax ) sinVx'sinVa }2 x(1-—x)
2

79. The derivative of sin™ (ﬁi—i) with respect to cos ! G+i*) is

a) -1 b) 1 0) 2 d) 4
80. Let f(x) = e*,g(x) = sin"x and h(x) = f[g(x)], then %is equal to

a) gsin”'x b) = c) sin™'x d) 2

V1 —x2 (1—=x?)
8l. Ifx =a(@ —sin@),y =a(l— casﬁ),theni—iis equal to
0 3 1 (&) 1 5]
a) cntE b) tanE c) Ecoseczi d) —Emsec2 3

82. A curve is given by the equations x = acos 8 + %b cos26,y = asiné + %b sin 26. Then the points for

s U2 s
which — 0 are given by

a}sin9:2a2+bz bltan9:3a2+2b2 0 c059=—a2+2b2 d) None of these
5ab 4 ab 3ab
83. Ify = log, x + log, a + log,x +log, a,theni—i is equal to
1 loga X 1 1 loga

a};'HHOEa b]T+T-:ug—a E}xlogaul-;":lug':1 d]xloga_x(longz
84. Ify = sin[cos™'{sin(cos ™! x)}l,then% atx = %is equal to

29 b) —1 c) % d)1
85. If8f(x) + 6f G) =x+5andy = x? f{x}.then% atx = =1 isequalto

a)0 b]i— 0 1 d)1

14 14

86. Ifx =sint, ¥y = cos pt, then

a) A —xP)y; +xy, +p?y =0 b) (1 - x®)y; +xy, —p’y =0

) A +x¥)y, —xy;, +p’y =0 d) (1 —xB)y; —xy, +p’y =0
87. The derivativeof y = (1 —x)(2 —x) ...(n — x) atx = 1 is equal to

a) 0 b) (=1)(n — 1)! ¢)nl—1 d) (-1)" t(n— 1)!
88. If f(x) = Vax + % thenf'(a) is equal to

a) -1 b)1 c) 0 d) a
89. Ify = log, log,(x), thenz—iis equal to

log, e log, e log, x log, e
? log, x xlog, 2 ) log, 2 rggx

90. The differential coefficient of f(sin x) with respect to x, where f(x) = logx, is

b o o e e e e e e e e e R e e e M e R R S M M S M e S S R e S S G M M M e R R S e R e S M M R M e e R
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91.

92.

93.

94,

95.

96.

97.

98.

99.

100.

101.

102.

103.

a) tanx b) cot x c) f(cosx) d) 2
X
If y = e® sin bx, then— - 2a + a’y is equal to
a)0 b) 1 c) —b%y d) —by
If f(x) = (logeorx tan x) (logan cotx) ™! + tan™? (\%;z)- then f'(0) is equal to
a) 2 b) 0 ) 1/2 d) -2
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 d) -3

Ifx = exp {tan_1 (},;;2)} theng equal
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)

If y? = ax? + bx 4+ ¢ where a, b, ¢ are constants, then y* —, is equal to

a) A constant

b) A function of x

c) A function of y

d) A function of x and y both

- s . s 2x Y.
The derivative of sin™? (—x) with respect to tan™! ( al ) is
1+4x? 1-x2

a) 0 b) 1 1 1
c d
) 1—x2 ) 1+ x?
If1, = 5 "logx), then I,, — nl,,_; is equal to
an byn—-1 c) n! d) (n—1)!
el S G
If y = sin(log, x), then x x-S equal to
a) sin(log, x) b) cos(log, x) &) 34 d) —y
.

Lety =t + 1and x = t® + 1, then %is equal to

5 5 d) None of these

= b) 20 t®
)3t ) ) Tors
The derivative of sin™(2xV1 — x% ) with respect to sin™!(3x — 4x3) is

2 3 1 41

& L2 =
33 )3 93
Ify = (1+x)(1+x2)(1 +x*) ... (1 + x2™), then the value ofj—iatx =0is
a)0 b) —1 c) 1 d) None of these
IfVl—x2+J1—-y2=a(x—y), thenz—iequals

d) None of these

> > 1—x?2
A7) b =L )
1—x
The derivative of e**with respect to log x is
a) gx° b) 3x22¢%° c) 3x3e*° d) 3x2e*> + 3x2

104. - . Z - . X W
The rate of change of \/ (x? + 16) with respect to —atx =3is

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —

a) 2 11 12 i
b)— - d) -3
105. 1f x = log(1 + t?)and y = t —tan™! t.'I‘her’n,%;:}i is equal to
a)e* —1 b) 12 — 1 g =l d)e* —y
L--------------_------------------_------------------------J
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106. Ify=(14+x)(14+x?)(1+x*) ..(1+ x?"), then the value of (_jl) ts

121 1f f(x) = Vx2 — 2x + 1, then
a) f'(x) =1forallx
b) f'(x) =—1forallx <1

| I
1 I
| I
| I
| I
: /x=0 :
| a)o b) -1 c) 1 d) 2 I
: l0'7-]f',"'(,.~:) = (1 — x)™, then the value 0ff(0)+f’(0)+$+---@, is :
: a) 2" b) 0 ¢) 2n-1 d) None of these -
: 108. 1f £ (x) = (108cor tan x)(10gyan 5 cOtx) ™ + tan? ;ﬁz ,then f'(2) is equal to :
| 1 1 I
. a) b) B d) -1 |
I 2 2 I
z
: 109. Ify = cosz%— sinz%x, thengx—z is :
: a) =3,/1—y? b) 9y c) =9y d) 3,/1—y? -
| 110. If f(x) = log,(log, x), then f'(x) at x = e is equal to 1
| I
, a) 1 b) 2 )0 ol :
: z : :
111. - —1 f1+(log.x) '
| IFf(x) = cos™ {2 ﬂugmz}, then f'(e) !
I a) Does not exist b) Is equal mg ¢) Is equal mé d) Isequalto 1 1
| > I
: N2.9f f(x) =1 + nx + “('“2_“x2 + n{"_ig(“_z) x3+. ...+ x™, then f'(1) is equal to :
| a)n(n—1)2""1 b) (n—1)2"1 ¢) n(n—1)2"2 d)n(n—1)27 I
| 1
I 113. 127 4 2 = 2%+, then:—iis equal to I
| x ¥ x ¥ ¥ I
1 3 (2 + 2 ) b (2 + 2 ) r_‘] 2"_3" 2 1 d] 2x+y — 2): 1
: (2% — 27) (1 + 27%) 1— 2% o :
! 11‘1‘«]f2x2—3xy+y2+x+2y—x=0.then%= !
| 3y—4x -1 b3y+4x+1 3y—4x+1 d3y—4x+1 I
: b )3y ¥ ax+ 2 oy —3x—2 )2y T axt2 :
: 115-]fsiny+e'“°51" =g, thenj—iat (1,m)is :
| a) siny b) —x cosy c)e d)siny —xcosy I
| 116. 2 [ran~1 (£2)]is equal *
: = |tan™" (1) Jis equal to :
1 -1
| e Wi ) T Q) |
a) — —lRe——— c a-x —x 2
2 2 2 _fa=x
: 1+x 1+a* 1+x 1+(1+M) 1 (1+ax) {
1 117. _ _1 facosx=bsinx dy . 1
1 Ify = tan (b cosx+a s'mx) then Pl equal to I
| a b I
I a]' 2 b] -1 C] E-; d]— |
1 a I
| 118. = £ hen g I
I Lety = x* , then 2 s equal to 1
| 2 1
- y Y d) None of these
y-1 h— —
: a) yx ]x(l—ylagx) ) x(1+ ylogx) {
: 119. Ifx*y¥Yz? =, then% is equal to :
: e (1 4 logx) B (1 + ]ogx) X (1 + logz) d) None of these :
| 1+logz 1+logz 1+logx 1
| |
120 160 = coe=1 (¥EFL) o o1 (VXL dy
: If y = sec (ﬁ_l) + sin (\E+l)' then o equals :
| a) 1 b) 0 C}\E+1 d]v’E-—l i
: V-1 Vx+1 {
1 I
| 1
| I
| I
| I
| |
| 1
| I
| I
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c) flfix)=1forallx =1
d) None of these

122.1fy = sin™? G) + tan~! @),then the value ofxg—z + yg—: is

aj0 b) 1 c) 2 d) None of these
123.1fu(x,y) = ylogx + xlogy, then u,u,, — u, logx —u, logy +logxlogy isequal to

a) 0 b) =1 c) 1 d) 2
124. If x = Acos4t + B sin 4¢, then%is equal to

a) —16x b) 16x c) x d) —x
125. If f(x) has a derivative at x = g, then Lﬂ@ is equal to

a) f(a) —af'(a) b) af(a) = f'(a) c) f(a) + f'(a) d) af (@) + f'(a)
125-% [x* +x% + a* + a®] = -+, ais constant

a) x*(1 +logx) + a.x®1

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

c) x*(1 +logx) +a® (1 +loga)

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

]
127. Ify=m0% p2*1 ,thenzT:;is
a) y?log ab? b) y log ab? c) y? d) y(logab?)?
128.1f f(x) = x + 2, then the value of f'[f(x)] atx = 4 is
a)8 b)1 c) 4 d) 5
129. 4f gx? + 2hxy + by* = 1, then % equals
h? + ab h? — ab h? + ab h? — ab
) P e 1) P Q) — 7 )
(hx + by)? (hx + by)? (hx + by)? (hx + by)?
130. Let f(x) = sinx, g(x) = x% and h(x) = log, x.1f F(x) = (hogof)(x), then F"(x) is equal to
a) a cosec? x b) 2 cot x? — 4x? cosec? x?
¢) 2x cot x? d) —2 cosec? x
131 Ifsin'x 4+ sin"ly = %, theni—i is equal to
X X v ¥
)3 b) =7 Q) = d) —=
132.1fy = tan~Y(secx — tan x), then% is
a) 2 1 1
b) -2 = d) —=
) 9 )
2
133. 1f x = et sin t,y =e'cost, thengx—);atx =m,is
1 1 2
2e™ b)—e™ —_ d) —
a) Ze ]26' c) o ]e“t
134. The derivative of f(x) = 3|2 + x| at the pointx; = =3, is
a) 3 b) =3 c) 0 d) Does not exist
; ; 1 dZy .
135 if variables x and y are related by the equation x = }.3, wdu, then ﬁ is equal to
1 1
2 b 9 d)—
a) 1+ 9y ]1+'€'y2 c) 9y )3y
136.If f(x) = xtan" ! x, then f'(1) is equal to
1 = 1 = 1 o 1 =
o b) —=+— ———— d)-——
V3+3% )-3+% V=373 )273%

137.1f f: (—1,1) = R be a differentiable function with f(0) = —1and f'(0) = 1. Let g(x) = [f(2f(x) + 2)]%.
Then, g'(0) is equal to
a) 4 b) —4 c) 0 d) -2

138. The differential coefficient of the function |x — 1| + |x — 3| at the pointx = 2 is
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a) =2 b) 0 c) 2 d) undefined
139. Ify = tan~!(secx — tan x), thenz—iis equal to
a)2 1 1
b) -2 c) = d) —=
) ) Y
140.1f x = @ cos*0, y = asin* B,theni—iate = 3T:Iis
a) -1 b) 1 c) —a? d) a?
141. REBY - o ay .
If sec (x2+y2) = e, then—=is equal to
2 X AR
y y xT =y
a) — b)= €)= d)———
)% o Jic VT 5
3/2
142, Ify= E—j;:—dand y' = 0 atx = 5, then the ratio a: b is equal to
a)v5:1 b) 5:2 c) 3:5 d) 1:2
143.If f (x) = be™ + aqe’ , then f''(0) is equal to
aj0 b) 2ab c) ab(a+ b) d) ab
144. 1f x™y™ = (x + y)™*", then (dy/dx) =1 =7 is equal to
a)1/2 b) 2 c) 2m/n d)m/2n

145.1f f (x) and g (x) are two functions with g (x) = x — i and
fog (x) = x3 — xi.* then f'(x) is

1 1 3
a) 3x*+ 3 b) x? —= ) 1+— d)3x2 + =
x X X
146. n— b p b, ; . dly
Ifa curve is given by x = acost +-cos Ztandy = asint + > sin 2t, then the points for which el 0 are
given by
2a® + b? a’ + b? d) None of these
a) sint = ——— b) cost = — c)tant =a/b )
3ab 3ab

147. 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 d) None of these
148. If y = log x*, then the value Df%is
x 3 Jogte o
a) x* (1 + logx) b) log(ex) c) log (x) d) log (E)

149.If f"(x) = —f (x), where f (x)is a continuous double differentiable function and g(x) = f'(x).If F(x) =
2 2
(f (;i)) + (g (g)) and F(5) = 5 then F(10) is

a) 0 b) s ¢) 10 d) 25
150. -

Ify=_[sinx + Jsinx + +/sin x-!-moo,thenais equal to

cosx i —COsXx sinx d —sinx
a}Zy—l ]Zy—l C}lﬂ.?y ]1—-23!
3

151, Ify = x2e™*, where m is a constant, then%is equal to

a) me™*(m?x? + 6mx + 6) b) 2m3xe™

c) me™ (m?x? + 2mx + 2) d) None of these
152.1fx2 +y2 = ¢ *-:- and x* + y* = t? +£—15, thenj—:is equal to

b 1 1

a) x2y3 ]xy3 c) X2y? X3y
153. If x = sin~ (3t — 4t3) and y = cos~1(v1 — ?), then% is equal to

a)1/2 b)2/5 c) 3/2 d)1/3
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154.If f (x) = V1 — sin 2x, then f'(x) equals
a) —(cosx + sinx), forx € (/4,7/2)
b) cosx + sinx, for x € (0,7/4)
—(cosx + sinx), forx € (0,7/4)
d) cosx —sinx,forx € (n/4,1/2)
155. Derivative of sin x w.r.t. cosx is

a) cosx b) cotx c) —cotx d) tan x
156. The derivative of F[f{¢(x)}]is
a) FIAd()}] b) F'[f{dp ()} f{d(x)}
o) F'IfAApC}f ()} d) F'[f{dCHf {d ()}’ (x)
7. 9fx [T+ y+yWVI+x =0, then% is equal to
1 b 1 1 d 1
a}(1+x)2 ) (1+x)? CJ1+x2 ]1—x2
3y
;8. ]f&-ec( 2+;2) = e% then % is equal to
2 ¥ — a52
y ¥, x= =y
4 b) = = d
a}xz ‘]x C}y ]x2+yz
159.If f(x) = log,(log, x), then f'(x) is
log, e log, a 1
Za b Be C] 0g: d]
xlog, x xlog, x x log. a
160. If y = log™ x,where log™ means log log log...(repeated n times), then
xlogxlog? xlog® x ...log" 1 x log™" xg is equal to
d)1
n
a) logx b) log" x c) oge
161. Yy ¥
If y = sinpx and v, is the nth derivative of y, then [V3 ¥s Ys|isequalto
Ya ¥7 VB
a)l b) 0 c) -1 d) None of these
162 ppymy —nppls 20 B 4y,
fy=1—-x+ T + T ..., then prR equal to
a) x b) —x c) —y d) y
163 Iff(4) =4, f'(4) =1, then ]1m AL }15 equal to
a) -1 b] )2 d) -2
164. _ Zat _ 2at? dy .
Ifx = e andy = m,then-&;]s
a) ax b) a®x? c) > d]i
a Za

165.y = ea5in™' X = (1 — x2) 3. ., — (21 + 1)xYp4q is equal to
a) —(n* +a?) y, b) (n? - a*)y, o) (n? + a¥yy, d) —(n* — a®)y,
166. 1fsec (ﬂ) =a, thend—y is
x+y dx

y y x x
a}x b) o C]y d) F

167.1fy = x + x* + x? ...o0, where |x| < 1, then for |y| < 1,:—;is equal to
a)y+y:+y*+..=» b)1—-y+y?—y3*+...
)1—-2y+3y*—.. . w d) 1+ 2y+3y°+...e0

168. i 1=sin 2x

is equal to
dx 4] 1+5in2x 2

a) sec? x b) —sec?® G - x) c) sec? G + x) d) sec? (— - x)

169. Derivative of log;, x with respect to x? is
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185. 1f gpc1 (%:-) =il thenz—i is

| I
1 I
' :
|

: a) 2x2log, 10 b) 10810 4 108210 d) x2log, 10 :
| e 2x2 2x? Ba I
| x day |
: 170. 1y = In (afbx) ,then x3 ﬁ is equal to :

d 4 d :
' a) (—y + ) b) ( Y _ ) I
: dx " dx :
2 2

I dy dy I
| I (e t) Dfrz5-) !
I 171. If f be a polynomial, then the second derivative of f(e*) is 1
: a) f'(e®) b) f"(e*)e* + f'(e*) :
| c) f"(e*)e*™ + f"(&¥) d) f"(e*)e* + f'(e*)e” I
: 172.1F2x? = 3xy +y* +x + 2y — 8 = O,then%is equal to :
: 3y—4x—1 3y+4x+1 3y—4x+1 d3y—4x+1 E
I A oy —axT2 2y +3x+2 O =8 —2 2y +3x+2 i
I £73; I
: ]fy:Jsinx+wfsinx+v'5inx+mco, then (Zy—l)%isequalto :
: a) sinx b) —cosx c) cosx d) —sinx :
1 174. 1 2% 4 2Y = 2%*¥ then the value ofz—iatx=y= 1, is I
| I
| a)o b) -1 c)1 d) 2 1
: 175. If y = sec(tan™! x),then i—i is equal to :
: a) i b) — % 0 i d) None of these :
I V14 x2 V14 x2 V1 —x2 I
| 176. Let f(x) = (x — 7)?(x — 2)7,x € [2,7]. The value of 8 € (2,7) such that f'(8) = 0 is equal to ]
: a2 by 53 g 53 a3 -
: 4 9 v 9 :
I 177 1f x2 + y? = t—%and x4yt = £2+$, then x3y i—zequals |
: a)o b) 1 c) -1 d) None of these :
| 178 Thevalue of -~ (Ix — 1| + |x = 5]) atx = 3,1is :
! a) —2 b) 0 c) 2 d) 4 !
| 179-]fsin"Ji.'+sin'1yzg,thnf:nz—“"’is equal to I
| L I
I x — Y _Y I
i a)3 b~ ) = d) ~> i
I 180. 1f f(x) = ﬁ, then the derivative of the composite function f[f{f(x)}] is equal to i
| I
I 2 I
| —x? I
: 181 15y = exp [tan_l (‘F; )}, then%equals }
I a) 2x[1 + tan(log x)] + x sec?(log x) b) x[1 + tan(log x)] + sec?(log x) I
: c) 2x[1 + tan(log x)] + x? sec?(log x) d) 2x[1 + tan(log x)] + sec®(log x) :
1 182. If siny = x sin(a + y), theni—i is 1
| . I
1 sina sin(a + y) ; . 3 sin®(a — y) i
: a —sinz(a ) b) — c) sinasin®(a + y) d) B v :
| 183. f(x) = e*sinx, then f"(x) is equal to I
: a) e% sin 6x b) 2e* cosx c) 8e*sinx d) 8e* cosx :
: 184. If £(x) = cos x. cos 2x. cos 4x. cos 8x. cos 16x,then the value of f' G) is :
| a)1 1 d) o 1
| b) V2 o ]
| V’E I
| I
| I
| 1
| 1
| I
| I
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-1 +1 =1 x—1
a)Z b) = ) d)
x+1 x—1 y—1 y+1
186. The derivative of a®***w.r.t.a"*"*(a > 0) is
a} secy aSBCI—tﬂHI b] SIl’!X atanx—secx ‘:} SlI‘lI asecx—ianx d] asecx—tunx
187.1fx =a {cosﬁ + logtan (g) }and y = a sinf, then % is equal to
a) cot © b) tan 6 c) sin® d) cos @
188. If ¢(x) is the inverse of the function f(x) and f'(x) = #, theniq)(x) is
1 1
) ————r b)——— c) 1+ {dp(x)}° d)1+f(x
189.1f f(x) = 3e*”, then flix) —2x fx) + %f([)) — f'(0) is equal to
a) 0 b)1 ) (7/3)e*” d) e’
190. 1) — 1ag (2217 u, du
Ifu= Iog( o ) then the value Dfxax +yay is
a) -1 b) 0 c)1 d) 2
1 X = ¥ r ¢
19L9fF(x) = = J, (4t = 2F'(1)) dt, then F'(4) equals
32 64 64 32
il bis il A
3 )3 93 )3
192. e —1 VI+xE 17 dy .
If y =tan B PR et then — is equal to
x? . x? x i X
= ;
}v'l—x“' )w.f1+x‘* L}V1+I4 ]vl——x“

193.1f f(x) = |x? — 5x + 6/, then f'(x) equals
a)2x —5for2<x<3 b)S—-2xfor2<x<3 ¢)2x—5for2<x<3 d)5-2xfor2<x<3

194. : d’y ;
fyx+yv+jy—x= c,thenﬁequals

a) 2/c b) —2/c? c) 2/c? d)-2/c
195. Derivative of x® + 6% with respect to x is
a) 12x b)x+4 c) 6x° + 6% log6 d) 6x° + x6*71
. ; 5 d
196. If f(x) = cos? x + cos? (x 1 g) + sinx sin (x —l—g) and g (:) = 5 thena[gof{x)) =
a)l b)0 c) -1 d) None of these
197. Ify= sin'lg + cos'lg, then the value r_:-fﬂ—;;j is
a)1 b) —1 c) 0 d) 2
198. 55 = — (% 92, 0y
Ifz=y+ f(v), wherev = (y),then V¥ 3y 15
a) -1 b) 1 c) 0 d) 2
i - \!'{—‘ r 2
199 Ify =tan™! (Hxxsfz),then ¥'(1) is equal to
a) 0 1 1
b)— c) —1 d)-—
)5 ) ) -7
200. - r - . Jf(x)-1
Iff(1)=1and f'(1) = 2, then }(r_rﬁ—&_l equals
a) 2 b) 4 c)1 d)1/2
201. The derivative of cos® x w.r.t. sin® x is
a) —cotx b) cotx c) tan x d) —tanx
202. _ 14\ 1., dy
]fy—log{(m ]—Etan X, thena—
X b x2 X d x
V1 e VT 1T
n d* dy .
203.1fy = (x +V1+x2) ,then (1+x?) d—;+x£—15
a) n?y b) —n?y c) -y d) 2x?y
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| I
1 I
| I
i E
| 204 The valye ofi[tan‘ : (‘H(g-x))] is 1
I 1 dx 1 =3 3 2 3 I
| |

a)j———————= b)————— c)————— d)————
: }2(1+x}ﬁ_ Y i+ 0va ) L ravE 20+ v ]
: 205.1fy = tan™1 [H} ,then% is equal to :
| 1 i c) 0 d)1 I
: a} E b] 1 :

2
: 2ﬂ6'x=cose,y=sin59=(l—xz)%—xz—:is {
1 a) =5y b) 5y c) 25y d) =25y 1
: 207. If the function f(x) is defined by f(x) = a + bx and f" = fff ..(repeated r times), then f7(x) is equal to :
| bT -1 i
| a)a+b'x b)ar + b"x c) ar + bx" d)a +b'x 1
| b-1 I
I 208. [fx¥ = gx— v I
I If x¥ = e*7, then —~is equal to I
: a) (1 +logx)~? b) (1 + logx)~2 ¢) logx - (1+1logx)2  d) None of these [
| 209. The derivative of sin? x with respect to cos® x is 1
: a) tan® x b) tan x ¢) —tanx d) None of these :
: 210. [f xP y = (x + y)PH9, thenj—iis equal to :
| ¥ py X qy I
| a) = g 45 B |
: L 2y fan=1 x dy . !
: Ify=(1+x“)tan™" x — x, then s equal to '
2
: a)tan~'x b) 2xtan™' x c) 2xtan~lx —1 d) - i :
an—1x

1 —_— — 1
: 212. The derivative of sin~? (W) with respect to x is :
| ) -—= b) = ) = e |

) ————— —_— c
: 2vV1—x? YT —x° v1—x? V1 —x? :
I 213. i _1 (YIRR-VI=R) . ]
: The derivative of tan (———W m) is :

1 1
| a) /1 — x2 b C) —— d) x !
| )V1-x )\f'l—xz }2\"1—1:2 ) I
: 214.1fy = tan™' x + cot™* x + sec™! + cosec™" x, thenj—iis equal to :
| 2 _ |
: a}x2+1 b) 7 c) 0 d 1 :
X

1 3 I
: 215. Ify= (:j:;).then Zg.%is equal to :
| d?y\* d?y d?y\’ d?x 1

a) [ — b)3— c) 3|— d)3—
| }(de) )35 )3\ @ 134y {
: 216. 1f y = (loggs  Sin %) (l0ggin » COS X) + sin"%,thenj—i atx = -Iz—ris equal to :
: 33 8 b) 0 - 8 d) None of the above :
" (4 + 12) (4+n?) I
| 217. .. —qfacosx—bsinx dy . I
: Ify =tan (—amsxm sinx), then R equal to :

a
z

: 218']fx=t:clsﬁ',y=sinSH,then (l—xz)z—x)é— §—§= :
: a) =5y b) 5y c) 25y d) =25y :
: 219. The differential coefficient of tan™! (\—m) is :
| 1 1 |
| a)J1 —x2 h C) — d) x ]
. = V== P ) :
| 1
| 1
| I
| I
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220.

221,

222

223

224.

225.

226.

227.

228,

229.

230.

23L

232.

233,

234.

235.

ff(x)=(x—2)(x—4)(x—6)..(x —2n), then f'(2) is

a) (—D"2" 1 (n—1)!

Findﬁ ifx = 2cos0 — cos 20 and ¥ = 2 sin 8 — sin 26.
39 30 30 30
a) tan? b) —tan? c) cot? d) —cot—2~
Let f(x) = 2** 1and ¢(x) — 2% + 2x log 2. If f'(x) > ¢'(x), then
aj)l<x<1 bj0=x<1 c)x>0 djx=0
o ay.
fx J1+y+yv1 +x—0,thendx—
1 . 1 1 d 1
Vv ) T e Vv Sy
_ ,(1/2)log(1+tan? x) ay .
Ify=e .rhendx is equal to
a}Esec2 X b) sec? x
c) secx tanx d) el/? log(1+tan® x)
—113 —13}5 — 17
If f(x)=— (x121) (xzsj + (xE;.} + -, where 0 < x < 2, then f'(x) is equal to
1 1 1 1
a) ————— b)—— o d
}4x(2—x) ]4(;[—2)2 }Z—x ]2+x
it gl 3x gﬂ .
Iff(x) = —6 Jhere p is a constant, then ———is
P p? P3

a) Proportional to x?
¢) Proportional to x?

If f(x) = arctan (—
a)1 b) —1

If for all x,y € R, the function f is defined by f(x) + f(v) + f(x)f(y) = 1 and f(x) > 0. Then,

a) f'(x) =0forallx eR
b) f(0) < f'(1)

c) f'(x) does not exist
d) None of these

Let f(x) = e*,g(x) = sin"! xand h(x) = f[g(x)], then -2 m’ ) Lis equal to
i =y 1
a sin " Xx b
e S =
cos{x— 4}') ar i
If flx,y) = Ty ,then Elyzz is equal to
a) -1 b) 0

. dy .
If y = sin™ x cos nx, then == is
"=l ysinn+Dx

X COsSnX

a) nsin

¢) nsin™®1

b) (-2)* @~ 1)

) then f'(1) is equal to

c) (—2)*n!

b) Proportional to x

d) A constant

c) log2

-1

c) sin”'x

c) 1

b) n sin™" !

If2f(x) = f'(x) and f(0) = 3, then f(2) is equal to

a) 3e* b) 3e?

c) et

Z
If y? = P(x) is a polynomial of degree 3, then 2{; [y3 %;}Zi] equals

a)P"(x)+ P'x
1fey+ey*""’°

b) P"(x).P"'(x)
x>0, thend—yis
dx

1
a) b)

1+x

c) P(x).P"(x)

1—x

)

X

The 2nd derivative of a sin® t with respectto acos®t att = Eis

xcos(n—1)x
d)nsin® txcos(n+ 1) x

d) ()™ 12%(n - 1)!

d) None of these

d 1
T

d) 2

d) None of these

d) None of these

1+x
x

d)
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239.1f y = l0g s SIN X, then%' is equal to
(cotxlog cos x + tan x log sin x)
(log cos x)?
(cotxlogcosx + tanx logsinx)

(logsinx)?
240. £, = g 32x-1 ,then% is equal to
a) (log 2)(log 3) b) (log 18)
241 1fy = sec_li—j+ sin~! E.thenz—i} is

a) 1 b) 0

.
6

b) 2
a) iﬁ )
3a
236. The derivative of sin(x*) w.r.t.cos(x?) is
a) —tan(x¥) b) tan(x?)
237. — a1 [LCOSE &y
Ify = tan (1+sinx)’ then —-is equal to
1 b) 2
aj) —
) 2
238. - —1 |1=sinx dy -
Ify = tan m,then thevalueol’aatx ==
1 1
a) —— b) =
) 2 ) Z

242 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, forN =123, ...,g" (N + EL) —-g" (%) is equal to

& 1 d) None of these
12a
¢) —cot(x?) d) cot(x?)
1
-2 dy—=
c) ) 3
g d) -1

(tanx logcosx + cotxlogsinx)
b)
(log cos x)?
d) None of the above

¢) (log 18%) y? d) (log18)? y

x+1
x—1

x—1
X471

c) d)

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —

PO T . } g g e
4 { 97725 (2N — 1)? ) { 97" 25 (2N — 1)2}
P P )4 (142 bt
9 { 9725 2N + 1)2} ) { 9" 25 2N+ 1)2}
243.1fy = log,2,,(7x® — 5x + 1), then z—i is equal to
14x =5 2xy
2 i i
3) loge(x* +4) {7x2 “S5x+1 xZ+ 4}
1 14x =5 2xy
2 { 73
log,(x2 +4){7x2 —5x+1 x%+4
2 (14x = 5)y
" S —
€) loge(7x” = 5x +1) {xz +4 7x%—-5x+ 1}
4 1 2x (14x — 5)y
)Ioge('/‘xz —=5x+1)(x2+4 7x2-5x+1
244.1f sin y = e "*°%5Y = g, then %at (1,7) is equal to
a) siny b) —x cosy c)e d)siny —xcosy
45, Ify =tan™! (%), then y'(0) is
a}% b) 0 c) 1 4 -1
246. pifferential coefficient of y/secyx is
1 1
a) rﬁsecv’fsin\f} b) oy (secvx)™’?. sinvx
1 1
c) Ev’f secy/x sinyx d)iﬁ(secﬁ)m.sinﬁ
247.1f f(x) = sinx and g(x) = sgnsinx, then g'(1) equals
L--------------_------------------_------------------------J
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a) 0 b) —cos1 c) cos1 d) None of these
248. The derivative of y = x'™ ¥ is
a) xI"* Inx b) xIn*=1[n x c) 2xn*1Ip & d) xin==2
249. 15y = etsint,y = e’ cos rt,then%(l2 atx =7 is
1 1 2
2e™ b) —e™ = | Ml
a) Ze ]28 c) 2o7 ]e”

2x+3

250. If f'(x) = sin(logx) and y = f( ) then—equals

a) sin(log x) - ey

&=z {or (7))

a'si {1 (Ex + 3)]
sinjlog|>——
d) None of these

251.1fr = [2¢ + cos?(2¢d + 1/4)] /2, then what is the value of the derivative of dr /d¢ at ¢ = 1/4?

1 1/2 2 2 2 1/2 2 1/2
)" k) o) sy
T+1 T+ 1 T+ 1 w41
252.For x| < 1,let y = 1 + x + x? ..to oo, then i—i equal to
X . x? ) A i
a)— — £) == -
) v ) 7 ) ¥ Jxy“+y
253.If f(x +y) = 2f(x)f(¥), f'(5) = 1024(log2) and f(2) = 8, then the value of f'(3) is
a) 64 (log 2) b) 128 (log 2) c) 256 d) 256 (log 2)
254. The value of differentiation of e** with respect to e2*" ! atx = 11is
a)e b) 0 = d) 1
255 Lot x = log.t,t>0andy+1= tZ.Then,z%is equal to
1 3
a) 4e2* b) —EE_‘H c) —:"'BEx d) 4e*
256. Ify = cot™* (cos 2x)/2, then the value of % atx = g will be
1/2 1/2
2 (3) ) (5) Q) (32 d) (6)'/2
3 3
257. If 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 c)1 d) None of these
258.1fy = (cos x%)?, then j—i is equal to
a) —4x sin 2x? b) —x sin x? c) —2x sin 2x? d) —x cos 2x?
259, Let f(x) = 22*~1 and g(x) = —2* + 2xlog 2. Then the set of points satisfying f'(x) > g'(x), is
a) (0,1) b) [0, 1) c) (0,) d) [0, o)
260. -1 -1 (3x=x°
4 tan (1 x2)+t 1 (I-BXZ) ; 1
= pTars is equal to
—tad (1—6x2+x4)
)—— b= i -
a - €) —— ~
V1 —x? V1 — x? 1+ x2 1+ x°
261. _ yi=sinx+y1+sinx
Ify o e then— is equal to
1 . 1 x
a) Ecoseci% b) ECOSEC% c) Ecoseczx d) cosec? 5

262. The value ofz—iat x= g, where y is given by y = x5"* 4 {/x, is

S S N S S M S R M S NN R R S S S N N R RN S M SN S SN S M SR M R M N N S RS RN NN R N S S S M SN SN S M R SN M SN SN M R M S S M S R R e
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)1+ 1 b) 1 ) 1 a1 1
a — g) — ——_—
V2m V2 V2
263. _ 3at? _ 3at dy
Ify= — X = 1_HB,I;h&:n is equal to
t(2-1t3 t(2+¢3 t(2-1t3 t2+e3
(1-2t3) (1-2t%) (142t3) (1+2¢t3)
264 1fy = log, x + log, a + log, x + log, a, thenj—z is equal to
! i +x1 d) None of th
a};+xloga ) - T c) o xloga ) None of these
265. [f8f (x) + 6f G) = x + 5and y = x?f(x), then the value of% atx = —1,is
a) 0 1 1 1
b) — i d)1 =
)1z V-1 )7
266, _ fl—x 2+ dY .
Ify = m,then (1-x )E+ ¥ is equal to
a)1l b) -1 c) 2 d)jo
267. 1f x¥ = e2(*-) thend is equal to
2(1 + logx) b 1+logx 2 2(1 —logx)
LT + log x)? ) (2 +logx)? <) 2+logx (2 +logx)?
2
268. 1fy = a(1l + cosB),y = a(@ + sin B],thenzT:: at = E is
1 1
a) —— b]— c) -1 d) -2
a
269. Ify? = ax?® + bx + ¢, where a, b, ¢ are constants, then y 1s equal to
a) a constant b)a functlon of x
c) a function of y d) a function of x and y both

270.1fy = 14> +— +— + o with |x| > 1,thenZ is

x* 2.,2 y? y?
a) F b) x“y c) el d) _F
2711 f(x,y) = 2(x — y)? —x* — y*, then |(fixfyy — fﬁ,)]m is
a) 32 b) 16 c) 0 d) -1
BFFrpi Tl E o s a1 s
Ify = [tan Tixaez Ttan sz e b +...4upto n terms |, then y'(0)is equal to
-1 —n? n? d) None of these
) o b) ——— Q) — )
m?+1) n%+1) (n?2+1)
273. Given that;—xf(x) = f'(x). The relationship f'(a + b) = f'(a) + f'(b) is valid, if f(x) is equal to
a) x b) x? ¢ & d) x*
274. nth derivative of (x + 1)" is equal to
a)(n—1)! b) (n + 1)! c) n! d)n[(n+ D"
275. [fy = 2%, 32x-1 then 15 equal to
a) (log 2)(log 3) b) (log 18) c) (log18%)y? d) (log 18)y
276. A SRR - B ay .
fy=x o — , then or s equal to
x% 400
2x
2xy xy xy =
a]'Z;V—J«cz Py 3 Dy d]2+’;—2
277. Ify = _x.then— is equal to
a) sech2 b) cosech? x ¢) —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

S S N S S M S R M S NN R R S S S N N R RN S M SN S SN S M SR M R M N N S RS RN NN R N S S S M SN SN S M R SN M SN SN M R M S S M S R R e
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| I
1 I
| I
| I
: a) —1 b) 0 )1 d) 2 '
d
: 279-]f5f{x)+3fe) =x+2andy = x f(x),then (ﬁ)xﬂis equal to :
: a) 14 b) 7/8 01 d) None of these :
i 280. The differential coefficient of f(logx), where f(x) = logx is 1
! ad log x d) None of these I
P -1
: a) Togx b) (xlogx) c) :
: 28L. 1 ¢ f(x) = 2,x # 0,1, then derivative of f(x) with respect to x is :
: 2x b 1 1 d 1 :
| Va7 ACEFDE )T S T—+7 ;
: 282.If f(x) = |x|3, then £'(0) equal to :
| a)0 b) 1/2 €)=t d) _1 I
| 2 I
: 283. The derivative of log |x| is -
| 1 1 I
: a)—,x>0 ]_ 0 C)E,xqtﬂ d) None of these -
| 1
I 284, log(%) 342 logx ar -
-1 -1 ¢ 108X —.-JLF
: If f(x) = tan {~—(5—5 + tan (1_6 logx) then o is :
: a) tan"{(log x)"} b) 0 c) 1/2 d) None of these :
| 285.1f f(x) = x + 2, then f'(f(x)) atx = 4, is 1
: a) 8 b) 1 ¢) 4 d) 5 !
| 286.1f f(x) — log.(log, x), then f'(x) atx = e, is 1
| 1 e I
" a)o b) 1 3 = d)— |
I 9 e )3 ]
: 287. If sin(x + ¥) + cos(x + ¥) = log(x + y), then— is :
| - |
| a) ?y b).0 ¢) -1 a1 !
| 1
I 288. 1n—-xtanx [ 4 xtanxy | ; 1
I 10 [dx (10 )] is equal to ’ '
: a) tanx + xsec® x b) In 10 (tan x + x sec? x) :
| c) in'lD(tanx +L+tanx5ecx) d) xtanxIn 10 I
| . I
: 289']fy—1—x+—,——+——---,thenz%isequa]to :
: a) —x b) x c)y d) —y :
| 290. pifferential coefficient of sec™? W atx = %is equal to I
: a) 2 b) 4 0 6 d) 1 \
| 291. If y = cos 2 x cos 3 x, then y,, is equal to i
: 6n (2 n 71') (3 n ?I) {
i a) 6" cos(2x + 5)cos(3x + 5 -
| 3x+ I
: b) 6™ cos (2 x+ %) COS (%) :
I 1 - nim . T I
: C)E{S sm(5x+7)+sm(x+5)} :
I d) None of these 1
: 292. If f(x) = log,= (log.x), then f'(x) at x = e is :
| a)1 1 ! d) 0 I
I h) = c) 7o "
: 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 cosec®x b) 2 cot x? — 4x%cosec®x? ¢) 2x cotx? d) —2 cosec’x 1
I 204 -1 -1 !
I ‘X = cos (W y = sin (m) —lsequa]to I
: a)o b)tant c) 1 d)sintcost }
| 1
| 1
| I
| I
L O O S S S N S S S S S S R . S S S S S S S S S S S S S S S S S S S S S . S S S . S S S S S S S S S S S . S . -J
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a) 0 b) 5(r/2)*5

3-2

i 12 {l (Zx s 3)]
9—ax2 S| \3 2

) 12 : (3—2;15)
¢ 9—4x2ms{”g 2x+3]

302. Ify =cos™! (ﬂ:)‘tlmnd—}r atx = eis

1+logx dx
1 1
- b) — —
2) € ) 2e
303.1fx¥ = y*, then x(x — ylog x)%is equal to
a) y(y —xlogy) b) y(y + xlogy)

304. If variables x and y are related by the equation
= a,
x=J, mdu, then —~is equal to

295. s _1 flogle/x*) —1(3+2logx d*y .

Ify = (_mg(exz)) + tan (_l—elagx)’ then —5 s equal to

a) 2 b)1 c)0
296. g4 [ 1{ 1= }]

— |sin? cot — | equals

\1+x
1 1

a) —1 b)— C] ——

) )5 ) ==
297.

If f(x) = {g [x] - xS}, 1 < x < 2 and ['] denotes the greatest integer function, then f’ (S\E) is equal to

¢) —=5(m/2)*5
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

c) 0

d*fix) .

¢) Proportional to x*

ex

c) —

a) 22 b) 11
299, x3 x* 3x?
flx)= —6 4 |, here p is a constant, then —— = 1S
p p’ p3
a) Proportional to x? b) Proportional to x
300. Ify=x+e*, thenT is
e.x
a) e* b) - ——
) ) (1+ex)?

301. Ify=f (2”3) and f(x) = sin{log x),then% is equal to

12
b) BZ_9 cos {log (

4x?% —

c) x(x +ylogx)

7))

d) -1

d)1

d) None of these
d) 20

d) A constant

1
Vaver

1
d) -
e

d) x(y — xlogy)

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —

1 1
I M 2 2 —
a) 119y b) /1 + 9y c) 1+9y d]1+9y2
305. 1fy = sec™![cosec x] + cosec™ [sec x] + sin~![cos x] + cos™![sin x], thenz—i is equal
To
a) 0 b) 2 c) - d) —4
306. The value of;—x(|x — 1]+ |x—5])atx =3is
a) =2 b) 0 c) 2 d) 4
307-1f £ (x) = log, {2 Eg] u(1) = v(1) and u'(1) = v'(1) = 2, then f'(1) is equal to
aj0 b) 1 c) —1 d) None of these
308. g | . i
E{sz (cot 1 m)} equals
a) —1 b]i o) _% 41
309. |f, = 122 = a4
Ifx = T andy = = H,then ——is equal to
L--------------_------------------_------------------------J
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Y Yy _x o
a) = b) z c) v d)
310.1fx = y,/1 — y2 .then% is equal to
_UHR c) 0 )
) x By Y ] gyl=Y
1+ 2y? 1-—2y°2
311 If f(x) = (x + 1) tan (e 2¥), then f'(0) is
Sf Bjs i =45 d)o+1
3 i 95 )7
312. [fy = 5% x5, then% is
a) 5%(x*log5 — 5x*) b) x°log5 — 5x* ¢) x>log5 + 5x* d) 5%(x°log5 + 5x*)
313.1fy = acos(logx) + b sin(log x)where a, b are parameters, then x*y" + xy'is equal to
a)y b) —y c) 2y d) -2y
314, .+ —1{ sinasinx ' :
If y = sin (*mesmx)* then y'(0) is
a)l b)2tana c) (1/2) tane d) sina
315. 1f f(x) = |x — 2| + |x + 1| — x, then f'(—10) is equal to
a) -3 h) -2 c) -1 d) o
316.1If f: R — R is an even function which us twice differentiable on R and f"' () = 1, then f"(—m)
a) -1 b) 0 c)1 d) 2
317. % [log, esm("‘?)} is equal to
a) 2 cos(x?) b) 2 cos x c) 2x.cosx d) 2x cos(x?)
318.1f f'(x) = g(x) and g'(x) = —f(x) forall x and f(2) = 4 = f'(2), then
[H4) +g* (@) is
a) 8 b) 16 c) 32 d) 64
319.z = tan(y + ax) + \/y — ax = z,, — a’z,, is equal to
a)0 b) 2 c) 2y + 2y d) z,z,
320. % (log x)* is equal to
3 3
a) 4log x3 b) 4(log x)? gy FUoER) gy A 10Bx)
x x
321 ypgin-1 (2220 = &
If sin (x2+y?) = loga, then = equals
X y x> =y y
Dy "2 )y D
322. The differential coefficient of @810 €0se¢™"x jg
aloBin(cosec™'x) 1
a l
) cosec™lx  yxZ2—1 OB10 @
alogw(cosec'ix) 1
= X |
cosec™lx x| VxZ _ 1 %8104
_alogw{caset'lx) 1
: 1 1
o cosec™'x x| VxZ — 1 084 10
alugwcusec"x 1
i 1 10
cosec™x  |x|vVxZ -1 O8a
323. If f(x) = /1 + cos?(x)?, then the value of f' (Lj) is
vn E - ~
a| — b —_ = Cc)] — d —
) . ) z ) N ) N3
324. % (logx) is equal to
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(n—1)! b) il 0 (n—-2) d) (~1yn-1 (n—1)!
x e xn X

a}

325. 4%
e equals

2(32) -3 @ @@ (@@

326. The second order derivative of a sin® t with respectto acos® tatt = g is

338. [fx¥ = e*¥,x > 0 then the value of -j—iat (1,1)is

| I
1 I
| I
| I
1 I
| 1
| I
| |
| 1
| 1
1 I
1 I
| I
| 1
| % I
| a) 2 a |
| ) B) }i_ d)— I
" 12a W2 I
I 3 I
! s ]fj—};(j:) +f7‘f = k, then k is equal to I
1 I
| a)0 b) 1 c) 2 d) None of these 1
2
: 328.1f ¥ + xy = e, then the value of%forx =0,is E
: a) 1/e b) 1/e? ¢) 1/e3 d)e -
: 329-%5in‘1 (xv1 — x +vxy/1 — x?) is equal to :
1 1 1 b 1 1 I
| a) — — - _ I
| ) 2xy1l—x 1 —2x2 ]Z\E‘Jl—xz V1 — x? 1
. Mo il :
é _
I 2VxVT—x V1-x2 2VxVi—x V1-x2 I
: 330.If f(x) = log, (log, x),then f'(x) at x = e is equal to :
I a) 1 b) 2 ¢) 0 ol "
I Z I
1 I
I 331 1fy = log, |cos 4x| + |sin x|, where u = sec 2x, thel'nj—iatx: —Eis equal to "
: 2) —-6v3 3 b) —-6v3 i \3 9 6v3 P V3 d) None of these :
: log.2 2 log.2 2 log.2 2 :
[ 33Z = 3 1
I IfV1— x5+ /1 —y® = a(x? —yjand——f(x,y] S,thenf(x,y) I
| I
I ¥ x’ 2y? y? I
. a)= b 92 0% .
| I
I 333.1fy = log™ x, where log™ means logloglog ... (repeated n times ), then 1
: xlog xlog? x log® x ...log" 1 x log" xi—z is equal to :
| 1
I n I
I a) logx b) x c) Tok% d) log™ x :
: 33‘1'-]fx2+y2=r+%andx4+y4=t2+tlz. thenz—iisequalm :
1 X x I
| a) X b) _2 €= d)—= I
| X y ¥y I
: 335.1fy = \#xlogexthen—atx—els :
| 1
1
: a}; b]-ﬁ c) Ve d) e? :
| T xZ A 1—x2 1
336, L —1 fVi+x®+v1l-x dy
: Ify = tan (—vm_\fm |, then - equals :
1 1 b) 1 ) x dy= X I
: V= N Vi=x Vi—x* :
: 3370 ' (x) = sin(logx)andy = f (2 +3) thenj—zat x = 1isequal to :
: a) 6 sin log (5) b) 5 sin log (6) ¢) 12 sin log (5) d) 5 sinlog (12) :
| 1
| I
| I
| I
| 1
| 1
| I
| I

o o o)
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a)0 b]i c) 1
2
339. =1 [ Sx+1241-27 dy .
If y = sin (—13 |,then - 18 equal to
1 1 3
a) - b) c)
Rl =g V1 -—x? v1—x2
340. [fy = ¥ eX ex _.eX _for0<x <1, then:—i atx 2% is
a)e b) 4e c) 2e
341. o —1f5x+12+1-x dy .
If y = sin (713 |,then ==is equal to
1 -1 3
a) b) ) ——
V1 —x? v1—x2 v1—x2
342. x
For0 <x <2, [ tan! |[=—2 | is equal to
"dx l—cosg q
a) —1/4 b) 1/4 c) —1/2
343. :

. . _1f 2 ; -1 (1=x2Y .
The derivative of sin™?! (-—x) with respect to cos ™! (Hi ) is

142

a) -1 b)1 ) 2

2

f'(aq), f'(az). f'(a3) are in
a) AP b) GP c) HP

344. Let f(x) be a polynomial function of the second degree, If f(1) = f(—1) and a4, a;, a; are in AP, then

d) 2

d)1/2

d) 4

d) None of these

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —

345. The derivative of cos™* (1::) with respect to cot™! (;}fi;) is
a)1 3 2 1
b) = = d) =
) 2 ) 3 ) 2
346.If y = log,;, » cOS X, then % is equal to
tan x log(sinx) — cotx log cos x b —tanx logsinx — cotx logcosx
(logsinx )? ) (logsinx )?
—tan x log(sin x) + cotx log(cos x) tan x log(sin x) + cotlog (cos x)
(logsin x )? [log (sin x)]?
347, — _q (log(e/x?) _q (3+2logx d’y .
Ify = tan ( log(ex?) ) +tan (l-ﬁlogx)’ then dx? 1S
a) 2 b) 1 ¢) 0 d) -1
348. Ify = ¢ e¥/(x—a), thenj—zequals
a
a) a(x — a)? b) _(x-——ya)?- ¢) a’(x — a)? d) a(x — a)
349.1fy = sin~ V1 — x, then %is equal to
Y- b) —— )= e
a c) — —_——
Vi—x 2vV1—x Vx 2vxv1 —x
350. - o . aY .o
Ify = cos (1”2). then —=is
a) ——forall x b)—forall|x| >1 ¢ —forall|x|>1  d) Noneofthese
351.If y = ae* + be™™ + c where @, b, ¢ are parameters, then y' is equal to
a)y b) y’ c) 0 d) y"
L--------------_-------------------------------------------J
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DIFFERENTITATION

: ANSWERKEY :

I I
| I
I I
I I
I I
I I
I I
| |
I I
I I
I I
| i
I I
| |
I I
I I
I I
| |
| |
I I
I I
I I
: 1) b Z) b 3) ¢ 4) d|153) d 154) ¢ 155) ¢ 156) d -
: 5) c 6) d 7) b 8) d|157) b 158) b 159) a 160) b :
I 9) ¢ 10) ¢ 11) b 12) d|161) b 162) d 163) b 164) ¢ I
: 13) d 14) ¢ 15) b 16) a|165) ¢ 166) a 167) ¢ 168) b :
I 17) b 18) a 19) ¢ 20) d|169) b 170) d 171) d 172) a "
: 21) b 22) d 23) ¢ 24) c¢|173) ¢ 174) b 175) a 176) b :
I 25) b 26) b 27) d 28) d|177) b 178) b 179) b 180) ¢ I
: 29) ¢ 30) d 31) d 32) al181) a 182) b 183) b 184) b :
I 33) ¢ 34) ¢ 35) ¢ 36) d|185) a 186) ¢ 187) b 188) ¢ I
: 37) b 38) d 39) ¢ 40) b|189) b 190) ¢ 191) a 192) d :
I 41) a 42) ¢ 43) ¢ 44) a|193) b 194) ¢ 195) ¢ 196) b i
: 45) a 46) b 47) a 48) ¢|197) c 198) b 199) d 200) c :
I 49) ¢ 50) a 51) b 52) «c¢|201) a 202) b 203) a 204) d I
: 53) b 54) b 55) d 56) «c¢|205) d 206) d 207) d 208) ¢ :
I 57) d 58) b 59) b 60) «c¢|209) d 210) a 211) b 212) a I
: 61) b 62) b 63) a 64) «¢|213) ¢ 214) ¢ 215) ¢ 216) d :
I 65) b 66) b 67) ¢ 68) al|217) b 218) d 219) ¢ 220) b I
: 69) d 70) ¢ 71) b 72) al221) a 222) ¢ 223) b 224) ¢ :
I 73) a 74) a 75) a 76) d|225) a 226) d 227) d 228) a I
: 77) d 78) ¢ 79) b 80) b|229) b 230) b 231) d 232) a :
I 81) a 82) ¢ 83) d 84) d|233) ¢ 234) ¢ 235) a 236) ¢ I
: 85) ¢ 86) d 87) b 88) «c¢|237) d 238) a 239) a 240) d :
I 89) d 90) b 91) ¢ 92) a|241) b 242) a 243) b 244) c I
: 93) a 94) a 95) a 96) b|245) a 246) b 247) ¢ 248) ¢ :
I 97) d 98) d 99) ¢ 100) a(249) d 250) b 251) d 252) d I
! 101) ¢ 102) b 103) ¢ 104) c|[253) a 254) d 255) b 256) a :
I 105) ¢ 106) ¢ 107) b 108) al|257) ¢ 258) ¢ 259) ¢ 260) c I
: 109) ¢ 110) d 111) ¢ 112) c|261) a 262) a 263) a 264) d :
I 113) ¢ 114) a 115) ¢ 116) a|265) c 266) d 267) a 268) a I
: 117) b 118) b 119) b 120) b|269) a 270) d 271) ¢ 272) ¢ :
I 121) d 122) a 123) ¢ 124) a(273) b 274) ¢ 275) d 276) a I
: 125) a 126) b 127) d 128) b|277) d 278) ¢ 279) b 280) b :
I 129) d 130) d 131) b 132) d|281) a 282) a 283) ¢ 284) b I
: 133) d 134) b 135) ¢ 136) a|285) b 286) ¢ 287) b 288) b :
I 137) b 138) b 139) d 140) a|289) ¢ 290) b 291) d 292) c I
: 141) b 142) a 143) ¢ 144) b|293) d 294) ¢ 295) ¢ 296) b -
I 145) a 146) b 147) d 148) b|297) ¢ 298) b 299) d 300) b I
: 149) b 150) a 151) a 152) d|301) a 302) ¢ 303) a 304) b -
| 1
I I
| |
I I
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305) d 306) b 307) a 308) b|333) d 334) b 335) b 336) d
309) c 310) b 311) b 312) d|337) ¢ 338) a 339) b 340) b
313) b 314) d 315) a 316) c¢|341) a 342) a 343) b 344) a
317) d 318) 319) a 320) c¢|345) c 346) b 347) ¢ 348) b
321) d 322) b 323) b 324) d|349) d 350) d 351) b

325) d 326) ¢ 327) a 328) b

329) ¢ 330) d 331) a 332) b
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DIFFERENTITATION

1 (b)
f(x®) =4xt, Vx>0
Let x¥=1 = x=t}
o f(E) = 4t??
On differentiating w.r.t. £, we get
4
@)= 4-§(t)1”3
16 16

fr(x3) :?(x3)1,1'3 :?x
) g 16 32
~ f1(8)=f'(2 ):?xz =3
2 (b)
vy =x—x?
dy
w —=1-=2
dx ¥
Now,
d(y?)
dy?*)  —ix
d(x?) T d(x?)
dx
dy
2x
¥y
==(1-2
~(1-2%)
=(1-x)(1-2x)
=1 —3x + 2x?
=2x2-3x+1
3 (g
vy = e;lng(1+lan2 x)

= (sec? x)Y? = secx
i {5
== secxtanx

4 (d)

Given, y=1+x+x>+x3+...00
Since, |x] < 1

=(1-x)"

‘ _ 1
YT a-0

: HINTS AND SOLUTIONS :

dy 1
-t L
_dy 1 1 x
"dx YT O-x02 (-x (A-x2
ﬁ%—y:xyz
(c)
fx)y=x" = fA)=1
Fly=nx™1 = fi{li=n
f'x)=nn-1x""?* = f"(1)=nn-1)

f{ ) =nn-1)n-2)..2.1
= ") =nn-1)n-2)..21
- r.p(:i] f”(]-} - r—nrtlj (—l)“f"(l}
Now,f(1) ===+ o Fana
n nn-1)

=1——

1! 21

B nln—1)(n-2) g (-1 "n(n—1(n—2)..

3! n!
=(1-1)"=0
(d)
Lety = 2 cos x cos 3x
On differentiating w.r.t. x, we get
d
ﬁ = 2cosx(—3sin3x) + 2 cos 3x(—sinx)
= —3(sin 4x + sin 2x) + (—1)[sin 4x + sin(—2x)]

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

d*y

T —3(4cos4dx
+ 2 cos 2x)
— 1(4 cos4x — 2 cos 2x)
= —16cos4x — 4 cos 2x = —4(cos 2x + 4 cos 4x)
= —2%(cos 2x + 22 cos 4x)
(b)
We have,

oo

Eram
X
x.t'

¥ =
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11

12

=>y=xY
:)y:eylogx

-2 eyf%x—(y log )
dy (dy
ﬁa— x¥ (Elogx+;)
2
ﬂd—y(luylogx) == [+x¥=y]
= x(1 —ylogx}% = y?
(d)
Given, f(x) = g(xj+2g( X)+|n(x)+;(—x)]*'
= (x)= wz# + 2[h(x) + h(—x)]
On differentiating w.r.t. x, we get
pry =SB o) - ()
'(0)—g'(0
ORI ORII0)
=0
()
Lety-— [sin™(xv1 = x — VxV1 = x2)]

Put x = sinaand vx = sin
d
= [sin~!(sinay/1 — sin? B
— sin B,/ 1 — sin? a)]
d d
= —1sin~1gj —_ = — o
= [sin™" sin(e — B)] T (a—PB)
d
LN TP NOe. |
- lsin™x —sin Vx]
1 1
1-x2 2Vx/1-x
1 1

T V1—x2

(b)
z = log(tanx + tany)
On differentiating partially w.r.t. x and y, we get

2 x-x)

0z sec’x 5 dz sec’y
_— an —_———
9x  tanx + tany dy tanx+tany

dz
Now, sin 2x E + sin ZyE

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

a tan x + tany
_ 2[tanx +tany]

tanx + tany
(d)
Let u = sin‘l(

), v = sin"!(3x — 4x?)
Put  x =sinB, we get
u = sec”!(sec20),v = sin"!(sin 30)

1-2x2

13

14

15

16

= u= 20 v =130 = u
= 2sin"1x%, v
=3sin™t x
=22 5 u=3y
v 3 3
du 2
= — ==
dv 3
(d)
_ i
f(x,y)—51nu—x+y

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

By Euler theorem,

x%-&—yz—i:&‘

dsinu dsinu .

X o y e = 3sinu
du du

=;-xa—+ya—y=3tanu

(c)

- (141214 (14

On differentiating w.r.t. x, we get
dy 1 2 3 n
7= () (143 (143) - (143)
+H(1+) () (142 -(43)
FIANEE i g
2 3 n
et (142) (145) (- 3)

d
2 o D DER)(3) (- n)

ey
=-D"MDE)EAB)..(n—1)
= (—-1)"(n— 1)
(b)
Given, y=a sin®*® and x = acos3 6
On differentiating w.r.t. 0, we get

d}"_ Z
—5 = 3asin Bcost
and %=—3acaszﬂsin8
dy dy/dd  3asin®@cos® o
dx dx/d8  3acos?@sinf 2
L. S—— S
At==,-2=—tan: = V3
(a)
Since, to find D oatx=0
dx
~Atx =0,log(y+0)=0 = y=1

dy
=~ To find—— at (0,1
o fin dxa( )

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

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —
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17

18

19

20

1 dy dy
1 =2x—+2y.1
x+y( +dx) xd T
dy 2y(x+y)—1

dx  1-2(x+y)x

dy)
Sl—= =1
(dx (0.1)

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

+a {x" (@ — )"+
e @p_1{x + (@ — x)} + a,, whereqy # 0
Clearly, f'(x) is a polynomial of degree (n — 1)
(a)
f(x) = logs(log; x)

= f(x) = logs ('Di*’ )

= f(x) = logs log, x — logs log, 7
log, log, x
= =——————logslog, 7
f(x) 5.5 ogs log,
On differentiating w.r.t. x, we get
’ 1
fix = xlog, xlog, ¢ —0
B 1
loge
xl::' . log, 7.1log, 5
_ 1
T x log- xlog7.log5
()
We have,

dy
—_ = |I'1 gy2
dx T3y
d’y 9y dy 9
= —
dx? J1 +9y2dx J1+9y?

J1+9y?

(d)
Givenu=x2+ytx=s+3t,y=2s—t
dx _ . dy _ .
Eo12-2.0

d?x d?y -

F = G,E =0 (]1)

Now

Now,u = x? + y?
du _ dx dy
ds ds

Lo o(B) el a(2) oy (&2
ds? ds a5z °\a Y\ as?
2

=2 = 2010 + 2x(0) + 2(2)* + 2y(0) = 2 +
- 10

_av\3/4
LetyZ[log{ex (-i—;r—j) }]
-
=7 x+|( )
oge og )
::»y=x+z[log(xﬂ2)—Iog(x+2}|

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

j—i = ;—x[x + %[log(x —2) —log(x + 2)}]
31 1. 3
ﬁ1+ZT2_x+2ﬁ1+(x2—-4)
dy ad =
A x -4
24 (c)

Let the even function be

f(x) = cosx

= f'(x) = —sinx

= f"(x)= —cosx

Atx=m, ["(m)= —cosm=1

- Our assumption is true.

MDAt x =T

f'(-m) =

Alternate

Since the function is twice differentiable

~ f'"(x) =const.Vxf'(—m)=—f"(n) =1
25 (b)

We have,

—cos(—m) =1

1
= | ———dt
J\!1+4r2
dy 1
Tax J1+4y2
d
=>£=~.f1+4}’2

8

21 (b)
Given, f(x) = /1 + cos?(x?2)
, __ —2sinx? cosx? _ —sin2x?
NOW,f (x) = vr“_mszxz ( )_\.’1+|:0';2x2( )
rr sm2 J_
22 (d)
Given y = 2!08%
dy
o g zlogx log.2.—
dx g
dy 2'°8% log, 2
dx x
23 (¢)

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —
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26

27

28

29

30

d’y 4y dy 4y
= — = — =
dx? 1+ ayzdx 14 ay?
= 4y

X /14 4y?

(b)
Given, 3f(x) = 2f (3) = x . (i)

Let— = y,then 3f G) 2f(y) ==

= -210)+3f(5) =

IH\::I'—‘

= ~21 (%) + 3F (;) = ~..(iD)

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

2
5f(x) =3x +~

- =3}

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

F@=¢[3-]

1
o r@y=1fp-7-1
(d)
Let y = logx

On differentiating w.r.t. x from 1 to n times, we
get
1 1 2 6

Y1 =;:}'z = "x—z-)’s =F'y“ = T

+ by symmctry.
3 D" (n-1)!

'n —

(d)
t: t ;3 (]
"'IZZ':_'“:{St t< o

Le={% x=0
) _IWS.

x<0
-'-y=t2+t|t|:{

wey

x mn

e |
0, x<0
_{sz, x=0
Lo, =x<0

p 4x, x>0
Ht:'m:e,j,r(."c):{0I PR

d. 5 . i
A We can't find d—f as the derivative does not exist

att =10
(c)
We have,

fO0) = (* +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=2n=70

(d)

31

32

33

34

y=jx+ [x ++x+. 0

=Jx+y
On squaring both sides, we get
‘=x+ 2 s 1+dy
= = = —
ye=xty de 77
dy dy 1
:>— Zy—-1)=1>=
2y-1)= dx Z2y—1

[d)

Given, f(x) is a polynomial of degree 3.
fx)=x*+ax’*+bx+c

But f(x) =x? +x2+ f' (1) +xf"(2) + f'"(3)

~a=f'(1),b=f"Q@2).c=f"(3)

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

f'"(x)=6x+2a

f"(x) =6

ra=f'(1)=3+2a+b

= —a—b=3 ..(i)

b=12+ 2a

= —-2a+b=12 ..(i0)

and ¢ = 6 ...(iii)

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

a=-5b=2andc=6

A f) =x%—5x%+2x+6

ThLIS,f(U) = El,f(l) = 4Jf(2) = —Z,f(g) T

(a)

In the given equation put x = tan 8,we get

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —
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p (_Ht 29—1)
Y= an tan B
el _l(secﬁ—l)_t 1y 6 9
= tan ang ) —m@ntans =g
=y =—tan™?!
y=ztan™x
1 1
>y =e—— =y (0)==
Y =3asan “YO0=3
(9
We have,
y=eS"" *andu = logx
Ly d 1
dy  eSh'F qu 1 dy di_xe‘“" x
“dx  Vl—g2dx a7 z“ T AT —x2
X
(9
f G) = cusfcosgcos:rrcus 2wcosdnr =0
(1)
Taking log on given function, we get
log f(x) = logcosx
+ log cos 2x
+ log cos 4x
+ logcos 8x + logcos 16 x
@) www.studentbro.in
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| I
1 I
| I
i E
1 = logy =xYloga
| x)= —tanx /
| f( f ) = log(logy) = ylogx + log(loga) |
: — 2tan2x Differentiating w.r.t. x, we get :
I — 4tan 4x — 8tan 8x — 16 tan 16x 1 lay dy +3’=d_y I
: = f'(x) = —f(x)[tanx logyy dx “dx 8% dx :
| + 2 tan 2x B yz logy B
: + 4tan 4x = X1 _logxlogy) 1
[ + 8tan8x + 16 tan 16x] 40 (b) 1
! : s 27 I
| = f! (E) f)=5f'(x)=nx""'so f'(1) =n i
: ffAQ)=nn-1),.f"1) =12....n :
! == ( ) [m“_ Thus, f(1) + 52 4. + L2 !
i !
2tan— nn-1 n!
: * anz —5+1+(T)' -1-—!' E
! n!
! +4tanm + 8tan 2m + 16 tan 4 =(A+1)"+4=2"+4 -
: =0 [using eq.(i)] 41 (a) :
i 35 () Given that, x = esint,y = efcost ... (i) 1
: Gwendy 1,,floix+ ] = y21= logx +y At point (1,1), 1 :—;etsin t,1=e"cost :
: =>2yy _yzb_yz tant=l=->t=~‘¥ :
dx x dx dx xQ2y-—1) 5 i3 :
: 36 (d) On differentiating Eq. (i) w.r.t. x, we get :
d
: Given,y = cos ' cosx d_}t’ =e'(cost —sint) :
Forsx<smy=x
: dy Y and %= ef(sint + cost) :
| = —=1 dy !
| dx _dy G cost—sint I
: Form < x < 2m,y = cos™ ! cos(2m — x) W Al s :
I = y = e dt I
1 dy Again differentiating w.r.t. x, we get 1
: EF -1 d’y d(cost—sint)dt :
| Hence, option (d) is correct. dx?  dt\cost —sint/ dx I
| 37 (b) [(cost + sint)(—sint —cost) — I
! (cost —sint)(—sint + cost)] |dt -
| Given, x = a(cos® + 0sin0) = - S I
: and y = a(sin 8 — 6 cos ) (cost +sint )? dx }
| dx . : 2 1 I
I ' E:a(—sm@+ﬁmsﬂ+smﬁ]=chosB _ = I
| iy (cost + sint)? ef(sint + cost) I
! and E=a(cosﬂ+ﬂsine—cosﬂ)=aBsinB —2 1 |
| = I
| dy ﬁ—ﬂ (etcost + etsint) (cost + sint)? 1
1 - E = _l’l_? = tan 9 S 1 1
I a0 s ; ——- [from Eq. (i)] I
| 38 (d) x+y (cost+sint) |
: Given, y = log(sin(x2)) Att=Zx=1y=1 :
: On differentiating w.r.t. x, we get dzy . 3 1 :
dJ’ 1 Tz Z
| 2 - 2 Cdx 1+1° LT, 1
I Ox Sin? .Cosx°.2x = 2x cotx (CGS: + sin .;) I
| — — 2 — 1
_Nmody _ 2m VT _ 1 _ 1
! A”—T-;—I—th(?) —H“E I
| _ Ty _ z2 ' V2 I
I =/ cot (4) v 42 (c) !
: 39 (9 e +e¥ = XtV = ¢%eY :
! We have, S e VY4tet=1 |
: y= A On differentiating, we get :
| _x¥ I
1 =y=a I
| 1
| 1
| I
| I
L--------------_------------------_------------------------J
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43

44

45

46

dy
S0 e e —-X(_ _—
e % +e™*(-1)=0

dy e ™ dy
dx —e 7 F dx

(c)

dy__ 2x+3\v d 2x+3
dx f(3 2x)dx(3—2x)
e 2x+3
=sinliog (3=

(3 —-2x)(2) — (2x + 3)(—2)
( (3 —2x)2 )
12

B 1 (2x+3)
“B-2x)2 033—2::]

N
dx x=1 (3

= 12sinlog5

(a)

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

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

_Ey“'x

sin

smlog(S)

= f (tan x) sec® x

and — = g'(secx) secxtanx

. dy _dy fdx

" du du/dx g'(secx)secxtanx
dy) _ (mi)

' (du = a

’(Secz) sinT—I

f'(tanx) sec? x

ffNz_242 1
_g(v’_ )
(a)

—2x*coty—1=0 ..(Q)
Atx =1,

1—-2coty—-1=0
1r
= coty=0=>y=§

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

n (1)

2(1+log1) — 2(1(—1) (2 () + (}) =0

= z+2(dx){1_) =0= (3_:)(1.-_}) = -1

(b)

("wen == logx —log(a + bx)
d
xd—i—y 11 a
= = —_— =
x2 X a+bx x(a + bx)
ay: . Gx .
= = (1)

d
x*(—cosec? y)é + coty x*(1 +logx)| =

d® dy d.v _dy
dxz dx T dx
_(a+bx)a—ax.b
(a + bx)?
d2y a?

=>x 2=
dx? (a+bx)2

dZ d
= x3-d--% = (x;% - y) [using eq(i)]
47 (a)
We have,
y = ySinx 4 \E
Sy= esinxlch + V’E
dy

: sinx 1
:;—:xs’“"(cosxlogx+ )+—
dx X

ﬁ(d}’) _Tr(0+2)+ 1 — 1
dxx%_Z T B N2

48 (c)
We have, dp(x) = f~1(x)
=x = f[p(x)]

On differentiating both sides w.r.t. x, we get
1=f"[¢d()].¢"(x)
1 "
= ¢(x) - I'[d}{x)] "'(I)
Since, f'(x) =

= f'[$() =
From Eq.(i),
¢'(x) =

49 [c]
[x+1

vy (given)
;
1+ [d(x)]°

1 e 5
Froco; e

| = Lltes=—er=—t
50 (a)

We have, f(x) =x*>—3x*+2x+ 10

f'(x) =3x%—6x+2

Put f'(x) =0, 3x2—6x+2=0
6++V36—24

2x3

3
A —r does not lie

2y e

_ 33

3

in the gwen interval

51 (b)
We have,
x2+yl=a’=>x+yy,=0=2y,=—x/y
Now,yy; +x =10

=yy,+yf+1=0 |[Differentiating w.r.t. x]
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| I
1 I
| I
| I
: Given, y = sin (log, x) ..(1) :
| =3 : = ! = L= cos(log, x).~  ..(ii) |
| al/x? +y2 2 dx % I
: y i+ y2 - @ _ X sin(log, x).- = cos(log, x).1 :
| k= 1 . _ dx? x2 I
: =L It 2 [xi==~xh] _ —sin {logex}z—cos (log, x) :
| yu iy.rr| , X :
I =5 k ] — 2 d ¥ ¥ d}" H -
| (& +yf)m} CESTIRE *gr = —sinlogex) —xg,  [usingBa@D]
a2
| 52 (c) x5 24 xL = —y [usingEq. (i)] !
tan? 2x—tan® x
: Lety= 1—tan® Zx tan®x o8 [C] . 5 i :
I _ (tan2x —tanx) (tan2x + tanx) Since, y = sin™! 5 T cos™! 53 "
: " (1 +tan2xtanx) (1 — tan2xtanx) ) dy_D E
I = tan(2x — x) tan(2x + x) Tdx I
: = tan xtan 3x 57 (d) :
I On differentiating w.r.t. x, we get y = cos(sin x?) -
: i(y.C[Jnth} = i(t.am.’xctan 3x cot3x) d_y = —sin(sin x?) cos x*. 2x :
I dx dx dx i
! i = o _gn(sin®)cosZ.2. [ !
" =E(tanx) At x = g = —sin (smz)casz.z. = "
: =sec’x . :
| 53 () =0 [vcosZ=0] !
| Given, £ = 2% 1
] "1 1ny 58 (b) 1
: Applying componendo and dividendo, we get Let f(x) = cosx, f'(x) = sinx :
I 1+x_(1+m+(1—ﬁ) = f"(x)= —cosx 1
: I—x (1+ﬁ)_(1_ﬁ) = f"'(x) =sinx :
1 lex 2 Since, sin x is an odd function. |
: = 1—x 2\/{; ~ f""is an odd function. :
I - 59 (b) I
1 == i I QPO S| 1
I = Y= (1 - x) Given, secz = % 1
: On differentiatinzg w.r.t x, we get , Here,nn = 2 {
: dy —2(1+x)°(1-x) - (1 -x)%2(1+x) ) ﬁz+ 82_2 secz__ {
I dx (1+x)* “ox Yy T “secztanz 0 1
: QA =x)1+x)(=2—2x—2+2x) 60 (c) :
I (1+x)* We have, I
i 4(x—1) DX | ¥ = Xty |
I So—s I
I (x+ 1) 2 y dy x4y dy |
: 54 (b) =2%0og2 + 2 IogZE—Z ]ogZ(l +E) :
We have dy
1 " ¥ _9x+yy 2 _ 9x+y _ 9X 1
| 2y (Zc:osx—BSinx) =2 2 )dx 2 < I
=¢os" " | ————
| ’ Vi3 N WP :
| ; P dx  2¥(1-2%) 1—2* I
: =y =cos™! V,—_cosxw 1 T V1—cos?x; |61 (b) {
: 13 We have, :
2 _ .
1 = y = cos™1(cosx) = cos™? (—) f(x)’ 10 cosx + 2?) s !
: V13 = f'(x) = —10sinx + 2sinx + (13 + 2x) cos x :
2 d g —— - i
I =>y=x—cos_1( )__A’_y=1 :}fr (x) 8cosx — (13 + 2x)sinx + 2cosx i
: Ji3/  dx “f'(x)+ f(x) = 4cosx :
I 55 (d) 62 (b) I
| I
| 1
| 1
| I
| I
L]
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xy = tan~1(xy) + cot ™1 (xy) = =

. 2 We have,
= xy=— i x+1 i x—1
: y=sect (T=3) + s (T9)
On differentiating, we get
dy =y =cos™! (x+1) + sin™* x_l)—z
xd—+y=0 Y x—1 x+1 2
x
oy @ = a4y
dx x dx
63 {3] 68 [EI]
Since, x¥.y* = 16 Given,y = x" logx + x(logx)"
& X _
« log, x¥ +log, y* = log, 16 On differentiating w.r.t. x, we get
= ylog,x +xlog, ¥y = 4log, 2 dy i 2 1 o
Now, on differentiating both sides w.r.t. x, we get T logx + x = + xn(logx) (;)
dy xdy n
Z+Ia::g£,x J"+——4!—lr:>g,,,yl—{)' + 1. (logx)
dx ydx =x""1(1+nlogx) + (logx)" ! [n + log x]
dy (loge y +;) 69 (d)

We have,

dx (Ioge x+ %)

dy _ (log.2+1) 1
Tdxlgz (loge2+1) YT P PR ey s

64 (c)

We have,
y =bsin@,x = acosf =y2=x+Jy+\fx+\W+“‘°°

d b
:d—i’=_ECOtH =>}’2=X+ ,|y+y=(y2_x)2=2y
Differentiating both sides w.r.t. x, we get
e e cosec? Ha iy cosec3g . dy dy dy
2 2y —x)|2y——-1)=2—
a3y b do dx dx ~ dx
e ?3 cosec?0(—cosec 8 + cot ) = y? —x
dy 36 o =1 Sy -ay-i
R R e ey 70 (9
3b We have,
S F cosec*d cotf € ive
d
65 (b) T jf(x.t) dx
dy _ dy/dt _ 1|J_'
Given Biax ™ dxfdr ¢’ g b
d?y d (y"\dt j f
iy i e+ 0.0
» {bfllll'l'_w]'tb” l
ATV i [} — —
6 ) (4" b o f(a. t)
Since, u is not a homogeneous function. But ay= J-f[t) sin{k(x — )} dt

; oy ;
f(x,y) = sinu = =2 is a homogeneous function
x+y

X
d
9t oegrmeane: =2 = | kf©) costitx - D}
Here, by Euler’s theorem, dx .

af +y— of _ =f Differentiating again w.r.t. x, we get
ox oy
a G EY = | e -
B P ST 2= j K2F(t) sinfk(x — £)} dt
ax dy 0
iy x%+yg—;=tanu + kf(x) {cos{k(x —x)} -0

o
P
L~
o
>
=

o o o)
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71

72

Fhs

74

75

d?y d’y

s ) Bl R P
=dx2 k*y + kf(x) =dx2+k y=kf(x)
(b)
Given,

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

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

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

= f"(x)=—f(x)+4cosx

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

(a)

If f(x) = ax* + bx %Y, then

f'(x) = 41ax*® — 40bx—*

= ["(x) = 1640 ax?? + 1640 bx~*?

1640
= f"(x) = —— (ax*! + bx~*°)

x
1640 41
= f'(x) = e fx) = % = 1640x~2

So, statement-1 is true
We have,
2% [ m+ 2tan" 1 x

x<—1
-1x=<1
x>1

tan~?!

m= 2tan_1x,if
—m+2tan"lx

d 1 2x 2
—(tan 1 ) =—forallx
dx 1-x2 1+x2

So, statement-II is not true
(a)

4 0 = 4 T
= [cosx”] = e [cos

180
[-:1“:% radians]

. o0 X ;
~xY=—=radians
180

= —sin (E—J-(—) = —=——gin(x?)
180/ 180 180
(a)

We have,
d
y — pltlogx ==,JJ,:.E,,':,EugE.Jc = X ﬁd_i’=

(a)

Given,y = cosx + xcosy =T

e

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

dy + i + i dy+ =0
dxcosx y(—sinx) + x( smy)dx cosy =

dy ysinx —cosy

- dx cosx —xsiny

Again differentiating both sides w.r.t. x, we get
d’y

ax?

; ooody o dy
(cosx — xsiny) (_ycosx+ sinx—=+ sm_yﬂx)

. ; ; d
—(ysinx — cosy) (— sinx — siny —xcosyd—z)

(cosx —xsiny)?

76

77

78

79

Atx =0,
s 1(y +siny) — (—1)(—siny)
Asycosx+xcosy=m
JAtx=0=2y="n

Hence, f"(0) =m

(d)

Given that,x = asinfand y = bcos0

On differentiating w.r.t. 8, we get

& aeseautg e —pann

dﬁ' =qacosban dB = sin
dy dy/d8 —b

A

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

d? —b doe
d—xl;-:?seczﬂa

2y b b,
R g ee:u:u:)s;ﬂ__azz_zf’eL g
(d)

i _
Let u = tan 1(§)andv:cos 1yl —x2

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

du _ 1 [[l—~x2}2—2x(—2x)]
d - 2x 12 (1-x2)2
& 1+(m) o
2 + 2x2 2

TA+x2)? 1+

av 1 (—2x)
and dx Jl—u—xzy'[zv*l—xi]
1 [ x ] 1
Va2 W1 —x2)l 1 —x2
_du  TTE 2W1-xf
Tdy 1_ 14+x2
Vi1-x?
Alternate
- —-1{ % \ _ -1
Let u =tan (1-x2) =2tan " x
du _ 2
dx  14xZ
andletv = cos ™ *vV1 —x? =sin~'x
dv _ 1
dx 1 - x2
No ﬂ_ 2 / 1 _ 2¥1—x*
Wo o = Teat! iz | 14a?
()
We have,

y =sin"Y{Vx —ax — va — ax}
:;»yzsin_l{ﬁ 1-(Va)’ -+a 1-(&)2}

=y =sin"!yx —sin"'Va

I
dx ~ 2yxVI—x 2x(1-%x)
(b)
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| I
1 I
| I
| I
: Letp = sin™! 132 =2tan"lx __ 1 ~ loga :
[ g Ay i xloga x(logx)? I
: and g = cos — 2tan “x 84 (d) :
| d'P 2 dq 2 Given, y = sin[cos ™ *{sin(cos™* x)}] 1
i R P 2 T I
| T dx dlp—l_ % _gfx L = y =sin [cos‘l {sin (E — sin™! x)]] I
| I
I jp g; H“_*;‘z_j: 1 = sin[cos~!(cossin~! x)] I
: q T e = sin(sin"! x) :
1 80 (b) = y=x 1
: f(x) = e*and g(x) = sin"'x On differentiating w.r.t. x, we get :
! and h(x) = f[g()] =1 ;
| =) = flsit ) =gt 85 (c) I
| ‘ s !
, o h(x) = eSinT'¥ ) We have, 8f (x) + 6f (*)=x+5 forallx ..(i) ]
| e I
I = h'(x) N h L — i - 1 i |
! e Therefore, 8f (3)+ 6f(x) =+5 (i) !
| A h'(x) 1 From Eqs (i) and (ii), we have I
| = I
6
I hG) - VT=x? flx) = (8x——+ 10) I
| 81 (a) ]
: Given, x = a(P — sin®) and ¥y = a(1 — cos 0) Now, }’ = x° f(x) :
1
: % = a(1 —cos®) andz—g = asin@ = y=—(8x2—6x+10x2) :
; d
: iy | asml > dy 55 (24x7 +20x— 6) :
I dx a(1—cosB) ay X I
: in 2 cos 2 w2 ——(24-20—6 I
I _ 2sin ~COS > _ cotg (dx)x__1 28( ) I
: 2 sinZ g 2 _ 1 :
) 82 (c) —— 14 -
I We have, 2 ; !
| 1 1 Given,x =sint, y = cospt 1
| x=acosf +=hcos26,y =asinfd +=bsin26 dx dy i 1
| 2 2 — =cost, — = —psinpt 1
I dx — dy dt J dt I
E Rt — bsin sinpt
: dg ~ ~esin®—bsin28.5G = {
| = acosf + bsin28 % C':;S I
| By o I
: sy j_y _a co:s 6:;— bbco's 22-93 2N = :
x —asin@ — bsin f——' . —t
: ::'dz _ (ac056‘+bc0529)d8 = }'21 1 :; - 233 1 Z :
| dx?  df\asin® + bsin26/ dx = yl(l—x)jp(l—zy) i
| d2 = 2yy:(1 —x°) = 2xy{ = |
: e =0 —2yy,p? [differentiate] {
I = (asiné + bsin2 8)(—asin@ — bsin2 ) = (1-x®)y; — 2y +p*y =0 I
: = (acosB + bcos2 8)(acosb + 2 bcos2 6) 87 (b) :
I = —q?2 —2b% -3 ab(cos2 0 cosB +sinfsin26) On taking log in the given equation, we get I
: =0 logy = log(l -x)+ log(Z —-x)+...+ log(n -x) :
| 2+ 2p? 2= - I
| =:u:12-}-2b2=3abmsﬁ"=:n::t>sl5'=L ydx  (1- x)( l)+(2 x}( L. +(n x){ 1) 1
| 3ab d}, 1
I 83 (d) —=y I
! loga dJ(‘TZ —x)(3=x)...(n—x)+ '
| ~%).(n~ I
I y Iogﬂ. X + l g + 1 + 1 (1—x)(3—xj...(n—x}+... (_1) [
: dy 1 1\21 g !
e = ) i

: Tdx  x Jbat 0B (logx x e :
! - (E _ =12..(-DED) !
| I
| 1
| 1
| I
| I

el
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| I
1 I
| I
| I
: = (= —1) x = exp{tan~ (2= s :
I 88 (c) = ©Xp 2 I
: 4 y = :
I v f(x) = Vax + e = log, x = tan™! ( s ) 1
1 - p— I
: On dlffert}rflatmgz, w.r.;r. x, we get s vl ) = % 1 :
a a® /-
-3/2
: flx)= Vr v,—( x ) = ﬁ = x?{1 + tan(log, x)} :
: P Va a® B gy = ﬁ = 2x{1 + tan(log, x)} + x sec?*(log, x) {
l E e 9 (a) l
2
: w f'(a) = va @ We have, :
I 2\"_ Zvﬁ a3’? yi=ax®+bx+c 1
: = f'(a) ==— a_ ~0 Differentiating this with respect to x, we get E
| 2 27 2y =2ax +b ..(0) ]
I 89 (d) B I
I i = d d® I
I Given, y = log; log,(x) ) -2 (é) + Zyd_;; — 24 -
! _ log, logy(x) _ 198e [ioze3] e wliee !
| log, 2 log, 2 = e TR (d.x) 1
! log, log, x — log, log, 2 % !
I _ 108e108e Be 108e d%y _ 2ax+h\2 : oy I
| log, 2 2¥ =0 ( = ) ...[From ()] i
: On differentiating w.r.t.x, we get d’y 4ay®—(2ax+b)’ :
! dy _ - 0] _log, e e 4y !
dx loge 2 x log? " xlog, x dzy
: 90 (b) = 4y? T3 =4 a(ax® + bx +¢) :
: Lety = f(sinx) — (4a%x® + 4ab x + b?) :
| = y = log(sinx d? I
I i}y gl( ? =:--‘ry3d—y=4-a::—£32 I
| = 1
| “dx sinx OS¥ T cotx d‘y 4ac — b*? : 1
I 91 =y3 ———— = aconst. I
| (f) i _ dxz 4 -
I Given, y =e™ sinbx (1) 96 (b) 1
| d—:ae‘“sin bx + be® cos bx Letu = sin™ (1+- )— 2tan™" x I
: 4 i ay + be™ cos bx (ii) d_u = —Z—P :
| x & dx  1+2 I
1 d d _ —1f 2x Yy _ - 1
I = d_y_ aﬂl—i‘__’+abas*“1cos.’:1:rc—e"’ffn2 sin bx and v = tan 1(ﬁ)— Ztan™lx I
I dv 2 I
1 dly dy dy 2 1
| = G =agva(G-w)- vy “dx T 1420 I
! from Egs. d (ii !
I : [from Egs. (i) and (ii)] Hence, & () !
! = d_y_zad_y+a2 =_bzy ¥ (x) !
: de? “Tax Y 97 (d) !
| 93 (3] dﬂ—l % s I
: Let f(x) =ax?+bx+c ..(i) I, = dxn1 [x"7" + nx™ log x] :
1 = f'(:\:,') =2ax+b qn-2 5 dn-1 " 1
: and f"(x) = 2a IL,=n-1) e + ndx"—1 (x™" *logx) :
| Given, f(0) =4, f'(0) =3 and f"(0) = 4, we get L=m=1)l+nl,_, [
: c=4, b=3 a=2 =2, =l =n-1)! :
I o flx)=2x*+3x+4 98 (d) I
! % F(=1) = 2(=1P +3(-1)+4=3 We have, !
I 94 (a) y = sin(log, x) I
! We have, y 1 1
: = i cos(log, x) }
| 1
| 1
| I
| I

o o o)
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99

100

101

102

d
= x—y = cos(log, x)

dx

dzy dy —sin(log, x) dy dy
S o 8 T af

=~y
(c)
Given,y—1=1t1% x—-1=1¢8
dy_ & dx_ i
= dt—lDt and dt_Bt
dy
dy .E_?.—Etz
Tdx x4
d!.‘
51 5(y-1)
T4t T 4(x—1)
day
. e R e i G
dx? 4 (x—1)2
5 1 @y -1
4(x—l} dx (x—1)
50-1) -1

4(x—1}4 (x—1) {x—i}
_50-1 _ 5

T i 1)4(__ )_mrﬁ
(a)

Let y =sin"}(2xV1—x%)and z =sin"'(3x —
4x%)
= y=2sin"lx and z=3sin"lx

2 dy 2

=>y=§z ’ dz §
(<)

Since, ¥ = (1 + x)(1 + x)(1 +x%) ... (1 + x2")

=>(1-0)y=01-x)A+xH1+xY..(1
+x2")

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

=(1-x")(1+x7) =1-x2""

| 1 — g2
Yoy
dy
dx
(1 _ x)(—Z“”).xZn“_l _ (1 2n+‘1)( 1)
B d—x)7?
gy (A= 0=20) = (L =0)(—=1)
7 T
(b)
We have,

Jl—x2+\/1—y2 =a(x—y)
Putting x = sin A,y = sin B, it reduces to
= sin"'x —sin~ly = 2 cot™(a)

dy
dx

dx ~ (x—1)2
dy dy/dx

Differentiating w.r.t. x, we get

1 1 dy dy [1—y2
Vi—-x2 J1—y2dx =~ “dx [1-x?
103 (c)
Lety = e’z = logx
On differentiating w.r.t. x, we get
dy _ o*? 2y — 9..2,x3 dz _ 1
5 (3x%) = 3x“e* and o
r.i}' 3
dy gx _ 3x’e” = i3 8
Tdz &= 2
dx (x)
104 ()
Lety =+vx? + 16and z =xxT1

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

— = l(xz +16)"12(2x)

dz _ x=l=x _
(x-1)2

-1

—x 1

HE_

&)
dz r=3

105 (c)

dx_ 1

. dy _ dy/fdt

dz/dx

_3(2)2
V25 5

Given, x = log(1+¢?) and y =t —tan"'t

_ 1 t?
dt 14t2
t2/(1+t%)

V2 + 16 ——
(x—1)2
=12

1482

Todx T dx/dt

dy _ ve*-1

dx 2
106 (c)

Y

T 2t/(1+t?) 2
Also, x =log(1+t?) =t*=e*—1
From Egs. (i) and (ii), we get

LA —=200 +80 + 221 + %) oo

(1)
...(ii)

L1+ %P

l_xfl-'rl

1—x
dy

(1 =)= )- (1 ~E*"){=1)

A -x)

dx=

o=l =) 4 (1 - ")

(L=x)?

107 (b)
We have,
fE)=010-x)"
= f'(x) = —n(1

(=%

| @.-
dx x=0

=)L ) = nln—1)x",
f"(x) = —n(n—1)(n — 2)x™"" 3 and so on

1
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108

109

110

= f(0) =1,f(0) =-nf"(0) =nh - 1), 10g, x.——.— — log, log, x.—
Be loge % % Be 108 X. 7
f"(0)=-n(n—1)(n—2)and soon Fiix) = v o
£ MO i T
=~ fO)+ ' (0)+—+ % e r~ _ 1—logelog, x
e === ogemz
n(n—1) nn—1)..3.21 Be
R UL e — R = - F(e) 1—-1log.log.e 1-log,1 1
€)= — = —
=T = "+ "l = M ek (1) TG, e(log, e)? e e
- (1 - 1)1’1 =0 111 [C]
We have,
@) )
f(x) = (10gcorx tan x) (10gean x cotx )™ £x) = cos~1 |1+ (0B 1)
=1 X 1 + (logf_“x)z
ten e = f(x) = 2tan"'(log, x) [+ logex
_ logtan x logtanx L ( 4x ) > 0in the nbd ofx = el
log cotx "logcotx 4 —x? - B
_ (logtanx)? - ( 4x ) FI= 1+ (log, x}2 sk
~ (—logtan x)? 4 — x2 112 (¢)
=1+tan“( 4x z) Given, f(x) = 1+ nx -1-?1(71 O
=% 5 nn—1)n-2) .
f 1 (4 —x¥)4 — 4x(—2x) + x3+... +x"
a f(x) = - =) 3!
1+ () = f)=01+x0)"
16 — 4x> + 8x> 4(4 + x2) = f'(x) =n(1+x)""!
“G—x)¢+16x% (4 —x2)2 + (4x)? = f"() = n(n - DA +0)""*
Hence, f(2) = 2449 32 _ 1 = f"(1) =n(n - 1)2"?
’ T 0+(8)? 64 2 113 (c)
(c) On differentiating w.r.t. x, we get

3x 3x
Given, y = cos®——sin®—==2cos*—=—1

dy 3x ] 3x 3
= —=2.2ms—(—sm—)(—)

dx 2 2/\2
dy & 3x  3x
= m—= = 5— —
Ve CoS > sin
d%y 6[ Sx( Sx) 3
— - = — 5 —_— S .=
P cos 5 cos 7 )3
3x  3x 3
sin 5 sin—-.>
d*y 9[ 5 3% 3x]_ 5
pro i cos” - sin > | =%
Alternate
B , 3X 53X
y =cos®- sin? >
= y =cos3x
d
> —3sin3x
dx
dzy_ 9cos3x =-9
T2 cos3x = -9y
(d)
Given,
log, log, x

f(x) = log,(loge x) = TR

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

Differentiating w.r.t. to x,

dy 3y—4x—1
E 2y—3x+2
115 (c)

We have, siny + e

—-XCcosy

dx

dy _ dy
el S e

dy
2%log2 + 2Y log 2 — = 2*¥1Y] 2(1 —)
og s+ og Tr og + dx

=>2x+23’d—y= 2"“'-"’(1
dx
= 2% _ 2x+y — d_y(2x+y - 2_}1)
dx
(1-2%) dy

B e SO

STV T @
114 (a)

We have,

2x2=3xy+y°+x+2y—-8=0

dy dy dy
4x —3|x—= ) 2y—4+1+2—==0
X (xdx+y+ ydx-l- +

dy
=>4x—3y+1=—(3x—2y—2
x—3y+ dxﬁx y—2)

Differentiating w.r.t. x, we get

d d
cosy—y— e ”"”(cosy — xsinyd—i) =0
Puttingx = 1,y = m, we get

=g

dy

d
+22)

dx

we get

dx

=g
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| I
1 I
' :
|
I 116 (a) i gl B . B (i) -
: d Lra—x d 1 1 Yoy JOoE-x%)  (xP4y?) T :
: o [tﬂﬂ (1 T ax) = ﬂ[tan a—tan”" x] 0:; adding Egs. ()and (ii), we get :
u
| ify 1 - _ 1 x—u +y—=20 1
: 1+x2 1+x2 dx ~ dy :
117 (b) 123 (c)
| I
I g g (a cosx — bsin x) On differentiating the given equation partially 1
: “Y =R \bcosx + asinx w.r.t. x and y respectively :
= x
: —tan‘l(b tanx) ux=£+]0gy, uy=]0gx+§ :
- a
: 1 +3tanx a Now, u,u, —uylogx —u,logy +logxlogy :
| = -1 ) [ T X I
| Hal [tan (tan (b) x)] = (% + logy) (logx + ;) = (% +logylogx ) 1
| /0 ]
=y=tan '|—-)—x X
: c::" (b) —(logx +;)logy+logxlogy= 1 :
! hor=0—1=—1 !
I dx 124 (a) I
: 118 (b) Her;, x = Acos 4t + B sin4t :
- = x¥ x
: Given, Jy'=x = — = —4Asin4t + 4B cos 4t -
" = logy =ylogx dg i
| 1 dy 1 dy » ; 1
s A e e | = — = —16 Acos 4t — 16 Bsin4t
: y dx Yo T OBt jztz :
x
l oy 125 (a) !
: dx x(1-ylogx) im xf(a) - flf(l') :
119 (b) x—a x—a
| |
! w x¥y¥z? = ¢ = iy Xf (@) —af(a) — af (x) + af (a) :
= xlogx+ylogy+zlogz =logc x-a x—a
| 2 —a) — —f 1
: On differentiating partially w.r.t. x , we get = T rie)(c—a)—alf(x) —ila)l :
1 1 dz 0z A £ 0
| x—+logx+z——+logz—=20 a)(x—a x)— f(a 1
T - I e P |
| Z B — 4 — I
: =(1+ lcgz}a =—(1+logx) = f(a) — af'(a) {
I - 0z (1 + log x) 126 (b) 1
| ax  \l+logz d :
I 5 (d]ax 1+logz [ +x® +a¥ +a?] I
1 I
| We have =x*(1+logx) +ax® ' +a*loga+0 ]
I ! — x a-1 x E
! f@) = JG=12 = x— 1| TS (Ltloga) +ax®ta"loga !
I ={ =1, ffle o _ gk i
| —(x-1), ifx<1 iven, y=a". "
: . f'(x)—{l’ ifx>1 = logy =xloga+ (2x —1)logh :
! o ees W 222 _ioga+2logh !
I 122 (a) yax OB g I
| x 1
: v u=sin? (;)+tan‘1 (%) :j_i=ylﬂgabz :
| du 1 1 1 ¥y d?y dy |
| N — = —+ A-= — =] Z=yql 2)2 I
I x 2]V 1+(1)2 ( xa) = o973 = 7, 108ab” =y (logab®) i
! 1=(Z) x 129 (d) :
u_ __x ¥ : Differentiating ax? + 2 h xy + by? = 1 w.rt. x,we
| e o '
and — = -) + ; d d
l ay PR 2y 2ax+2hy + 2 hx—+2by—2 =0 |
: {1_@4} 1+(2) ax y+2hx——+2by— }
| |
| I
| I
| I
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| I
1 I
' :
|

: _dy (ax +hy) d%y -2 d%y —2 :

— e e — = | — =
I dx hx + by dx? (cost +sint)3et dxt) . —e* |
| dzy 2 |
1 el _ 1
I dx? gl 1
: (hx + by) (a+h2) — (ax +hy) (h +b%)  |134 (b) :
: ={ hx + by)? } Given, f(x) = 3|2 + x| :
I ﬁ_ 52 ik f(x):[_B(2+x}, x2:2 I
I :de _~—-——(hx+by)3 324x), x=<-=-2 |
: 130 (d) On differentiating w. r. t, x, we get :
| ' _ 3. x=2 I
, [hog](x) = h(x?) = 2 log, x ro={2 25 :
: = (hogof)(x) = hog(sinx) = 2log, sinx atx =—3,f'(3) = -3 :
I = F(x) = 2log,sinx 135 (c) i
: = F'(x) = 2 cotx We know that be Newton’s Leibnitz formula :
I = F'"(x) = =2 cosec® x 1f1 = [¥ f(O)dx, I
I 131 (b) ar d :
I AL au_ au I
I Since, sin"'x = %w sin"ty Then dx f@) dx fw dax 1
| ¢ sy 2oy Where u and v are function of x I
I =>sin"lx=cosy e 1 1
: = y= V1—x2 (SR = cns'lm) E=T9y‘ :
1 On differentiating w.r.t. x, we get 4 ; 1
: ﬂ=;{—2x)=—£ =>£=1!1+9y2 :
: dx 241 —x2 y dZy 9y  dy :
132 (d) W N
I 2 : I
| y = tan~!(sec x — tan x) dx 9 V1+9y? 2 1
I dy d 1—sinx _ Y 7 - !
| dx dx mn ( cosx ) J1+9y? |
! Y i (S 136 (a !
| dy _ it e L (2) = (2) [.] _ - I
I Ix g 0 = — Given, f(x) =xtan 'x 1
I £ M oS (E)+sm(5) .\ P00 = x i 1
: d " _1(l—tanx/2) e “Taaz O E :
= —tan _ 1
: dx 1+tanx/2 = (1) = - +tan1 1=_+£ :
I . d » T % 1+1 2 4 |
I = —tan {tan (Z_E)] 137 (b) I
| _ i(rr . {) _ 3 Given,g(x) = [f(2f(x) + 2)]? 1
I U - g'(x) = 2. FQF (%) + 2). f'(2f (x) + 2).2f (%) :
i - = 4 f2f () + 2f' Cf (x) + Df () !
: LINE . « g'(0) = 4f(0)f'(0)f'(0) = —4 I
I x=e"sintandy = e cost 138 (b) 1
: :':%:ef{sint-kcost) and%zef(mst—sin t) Let f(x) = |x — 1| 4 |x — 3] }
| dy . —(x—-1)-(x-3) x<1 I
d st —sint !

! P O T il fo)={ (x-1)—(x-3), 1<x<3 '
I dx % cost + sint (E=1)+ (£ =3, 3 i
1 d’y _ d (dy\ _ d (dy)adt 4 —2x, x< 1 '
: NDW’F_E(E _E(E)E f =1 2 1<x<3 :
| @=i(cost—sint)x 1 2x—4, x>3 |
: dx? dt\cost+sint/ e'(sint + cost) Atx = 2, :
| =dzy _ —(cost +sint)® — (cost — sint)? flx)=2=.F'{1)=0 1
: dx? (cost + sint)? 139 (d) :
| y 1 We have, y = tan™!(secx — tan x) 1
: el(cost + sint) R dy _ d i (1 — sin x) :
: dx dx " cos X }
| 1
| 1
| I
| I
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_d 4 cos= — sin=
e nE (o

Tax dx cos> + sin;
d

— 2 o [san (G- )

a d /m x) _ 1

Tdx\a 2/ 2

140 (a)
Given that, x = acos*@and y = asin* 8
On differentiating w.r.t. 6, we get

o 4 acos® B(—sin8)
de
and Z—g = 4 asin® B cos O
~dy dy/d6  4asin’Ocos®
“dx  dx/d8  4acos38sinb
sin” 9 ,
T T os?e =
Now, (55)_ex = —tan? () = -1
&
141 (b)

Given, (;y) =sec le?
Z4y?

(x2 +y2](2x—2yd‘v]
(x*-y*)(2x+2v3E)
(x2+y%)°

=0

d
= (2x3 + 2xy? - 2x3 + 2xy?) - 2y£
x> +y2+x2—y¥) =0

d
= 4xy? — 4x?%y é: 0

d
=Y
dx x
142 (a)
B a + bx3/2
A y:T

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

3,.7/4 _3 3/2Y..1/4

- bx = (a + bx )x
(x5/4)2

Tyi=0 atx =5

r —_—

w

o =bx7/* —Z(a + AR =0, k=5

= 6bx3/2 — S(a 4 bxsf'z) =0,atx =75
= bx3/2 =5g,atx = 5= b(5)*% =5a
a 53,/2

=>E=T=a b—\/_l

143 ()
Given, f(x) = be™ + ae’
= f'(x) = abe® + abe’*
= f"(x) = a*he™ + ab?e?*
= f"(0)=a*b+ab’*=ab(a+b)
144 (b)

(3]

Given, x™y" = (x + y)™*"
mlogx +nlogy = (m + n)log(x + y)
m nriy (m+n) " dy

x ydx (x+y) dx

dy (m+n) m+n m
dx x+y)] x+y x
dy _¥
dx x

= (d_y) =2
dx x=1y=2

145 (a)
. - — 3 .
Smce,f(x x) x 13

e e
= (-9 [(-3)+9]
= f(x) = x(x? +3) = x® + 3x
= f'(x) = 3x*+3
146 (b)

We have,

b b
x=acnst+-2-c052t.y=asint+§sin2t

d d
:z»d—;:—asint—bsinZt.%
=qacost + bcos?2t
~dy dyfdt acost+bcos2t

Tdx dx/dt —asint — bsin2t
dy (a cost + bcos2t)
dx (asint + bsin 2t)

:,»dz _d (dy) d (a’y) dt
dx2  dx\dx)  dt\dt) dx

d (acost+ bcos2t) dt
" dt (asint + bsin2t) dx
d’y _ [a®+2b® +3abcos t]

dx?2~ | (asint + bsin2t)3
d?y g
2—0:)(1 + 2b* 4+ 3abcost = 0 = cost
Tdx
_ (a® +2b?
B 3ab
147 (d)

R'(x) = [f(x)? + g(x)?]
= h'"(x) =2f(x)f"(x) + 2g(x)g' (x)
v gx) = f'(x) ]
=g x)=f"(x
« h'(x) = 2f (x)g(x) + 2800 (—f ()
[+ F"(x) = —f(x)]
=>h"(x)=0
= h'(x) = C,aconstant forallx € R
= h(x) =Cx +C,
=2 h(0)=Ciand h(1) =C +
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148

149

150

151

152

:chlandB:C-i-Cl
= =2andC=6

“hix)=6x+2
Sh(2)=6x2+2=14
(b)

Given, y = xlogx
On differentiating w.r.t. x, we get

dy x
el T B
x+ ogx

L4
B loge + logx

= % = log(ex)
(b)
Given, f"'(x) = —f(x)

=g'(x)=—f(x) a“‘i f'(x)= gz(x) (1)
Now. F() = (£ (5)) + (8(3))
re=2(r(G)-r ()2
+2(8(3)).'(3)-1=0

[using Eq.(1)]
& F(x)isaconstant= F(10) = F(5) =5

(@)
y= Jsinx+Jsinx+\.‘sinx+...m

=y =,sinx+y

=>yZ=sinx+y

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

Zyﬁ =cosx + d—i:

dy cosx
-—=

dx 2y-—1
(a)
Given, y = xZe™ = j—z = 2xe™* + mxZe™¥
= @ = 2(e™ + mxe™) + m(2xe™

dx?

— x?me™")

dz

= d—;; = e™*(m2x? + 4mx + 2)

3
=5 d_;; = e™[m3x? + 4m%x + 2m + 2m?x + 4m]
- emx[m3x2 + 6m2x + 6m|

(d)

Given,x? +y% =1t —%andx“ + y* =2 +;—2
1
=> xt+yt+2x%yl = t2+—t-5—2

= xt+yt4+2xlyl =xt 4yt -2

153

154

155

156

157

158

-1
24,2 i -
= X"y +1—D=‘y —?

On differentiating w.r.t. x, we get
dy 2 dy 1
Yax = T By
(d)
Given that,y = cos 'v1 —t2 =sin™ !¢t
and x = sin~ (3t — 4t3) = 3sin” ¢
On differentiating both w.r.t. t respectively, we get

dy B 1 d dx _ 3

TR Al TR care
2 (=)

.‘,d—yr.ﬁ: VL gd_y=1

dx 4x 3( L ) dx 3

dt Vi-t2

(c)

We have,

f(x) =1 —sin2x = /(cos x — sinx)?
= f(x) = |cosx — sin x|

=-f(x)={ cosx —sinx, for0 < x < m/4
—(cosx —sinx), formfd <x<m/2
Cerrn _ [—(cosx —sinx), for0<x <m/4
i _{ (cosx +sinx), form/4<x<m/2
(c)

Let u=sinx and v =cosx

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

du dv

Ef= cosx and Ez —sinx
Cdu  dufdx :

“dv dvjax O

(d)

Lety = F{f(d(x))}

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

d
¥ = P60} 7 o)

d
= F'IAPCNSf {0} = (x)

= F' AP {0} (x)

(b)

Given, x\/1+y==-yvI+x ..(i)
On squaring both sides, we get
x2(1+y)=y*(1+x)

2 (x=Nx+y)+xyx—y)=0
=2 @-y)x+y+xy)=0

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

14x

dy 1+ —x() B 1

dx (1+x)? T (1 +x)?
(b)

" -
“ X2 + y2

L xty+xy=0 = y=-—

2

= sec™1(e?)
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On differentiating w.r.t. x, we get d?y I r
= —p x{—l):e x:y

(x*+y%) (2x—2yd—y)—(x2—y2) (2x+2yd—y) dx?
. v 42 1163 (b)
~ 0(" y We have, f(4) = 4 and f'(4) = 1
2 2 2 2 &y y limﬂ
= x(x°+y°) -y +y) o= T x4 2 —yx
2 _ 42 2 _ % hf;—r(x)
==yttt =y )H = lim m 2 f( [Using L'Hospital’s Rule]
d x4 2
= (xZy - y% +x y+y3)—y 2"'_ J‘
: X 2 ‘(4 2
dy 2xy? - £)
= _J-" — x"fV = z _ 1
dx 2x?y «x
159 (a) 164 () 2
2at 2at
We have, v ox = - and y -
f(x) = logq(log, x) 1+t (1+¢3)
1 ~ 2ay = x?
'(x) = ——————(1
= log, x - logeadx(ogax) :}d_yzf
: 1 1 log, e dx a
s fil) = x = 165 (c)
log, xlog.a xlog.a xlog,x ]
: _ pasinTlx
160 (b) Given, y = e
= log" x On differentiating w.r.t. x, we get
in=t 1
On differentiating w.r.t. x, we get yi=e*¥t Fa =
d
xlogxlog? xlog?® x ...log™" ! x log" xd—i’ => nvl—-x*=ay
w22 — 24,2
_ xlogxlog®xlog® x..log" " xlog" x.1 = =)y =%y

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

xlogxlog? xlog3 x ...log"—1x
BEOR8 & (1 = x%)2y1y; — 2xy% = a*2yy,

= log" x
161 (b) & = (1—-x3)y,—xy; —a’y =0

Y oy Vs Usingzl.eibnitz f rule, i
LetD =V Vs Vs (1—=x"Yriat Cl)_"nl-l('"zx)"Jf' Coyn(—2)

Yo Y7 s —XYn41—" C1Yn — @Yy =0

sinpx pcospx  —p?sinpx = (1 —=xHyns2 + x¥pe1(=2n—-1)

=D =|-p*cospx p*sinpx p°cospx +y[-n(n—1)—-n—-a?] =0

—p®sinpx —p’cospx p®sinpx = (1=xDyp — o+ Dxyyeq = 02 + a®y,
Taking p® and p®common from R, and Rsrow 166 (a)

sinpx pcospx —plsinpx Since, =2 =sec~!qa
. : 2 ity
= = Cospx sinpx COs px
P . P ) & Pz . & (x+y)(1 } {x= y)(1+u—)
—sinpx —pcospx p?sinpx = {x+y)= =0

sinpx pcospx —p’sinpx dy
= —p?|—-cospx psinpx p?cospx =x+y—x+y-— (x+y+x—y)— e

sinpx pcospx —p?sinpx _¥
=0 (R,and Ryrows are identical) T x

162 (d) 167 (c)
x? ¥ Given,y=x+x2+ x3+..2y=—
y—l-x+?—?+ 4 y YT
- I SR,

Sy=e* ::»x—l_l_y y—yc+y—..
On differentiating w.r.t. x, we get On differentiating w.r.t. y, we get
dy . dx
i e SR [ 2_
Tx e o 1=2y+3y“—...
Again differentiating w.r.t. x, we get 168 (b)
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| I
1 I
| I
: :
—dl cigg d d
! ety [AoSh2E poorns 2% log2 + 2 lﬂg2£ = 25+ |og2 (1 +%) !
| 1—tanx m dy dy !
= —— —_—— :>2J( 23"—:2“'3"(1 —)
: e (4 x) M . T ax :
i dy _ T d 2T =PI d 2—4 |
I > == —secz(z—x) :'_}’:—H =>(—y) =—=-1 i
1 169 {h] dx 2%ty — 2}' dx (1,0) 4 -2 i
| 1
| Letu = log;gx and v = x? 173 [Ef] & I
: du_logye dv Given, y = sec(tan™ " x) {
I Tdx x and E—Zx = y=sec(sec™y/1+x2) =1 +x2 "
: . du _dujfdx logioe /2x On differentiating w.r.t. x,we get :
dv  dv jdx x d 1 §
! logyo e e '
i =8y PR e AN !
l 170 (d) 176 (b) _ I
l vy =xIn(—5=) = x(Inx ~ Ina + bx)) Shen. i) = Gr—=T) ke—-2). :
! Fy=xin(or) = x(nx ~Ina + bx = f0)=©-720-2) |
: G e) = In ¥ — In (& + b%) On dififrf;}tiatinéw.r.t).(f?é wezg)it :
I ; . . = [@)=26-70- ]
: On ;hfferentlatmg both sides w.r.t. x, we get +7(8 —2)5(0 — 7)? :
I a el 1 b a 0 put  f'(8) =0 ]
! x2 | x a+tbx x(at+bx) " =  (E-DE-)RE-2)+760-7D]=0 |
! or(xd—y— )_ » = 99=53 =0 == !
I dx V) T aeox 177 (b) "
: On tak;ng log on both sides, we get We have, :
: In (xd—i}—y)=ln(ax)—]n(a+bx) Jc2+yz=t—%arndx“+;;f“=tz+[i;a :
I On differentiati th sides w.r.t. x, t 1 I
! r;zcll e;:n 1jymg both sides w.r.t. x, we ge = (k2 4 y2)? = ¢ +t_2 _2 :
| pil O AR 1
I xdxz dx dx=1_ b i g =>(x2+y2)2=x‘*+y4—2 1
: (x,z_J;_y) x a+bx x(a+ bx) = 2x2y% = -2 :
| (xZ-y) TR I
| _ \ax ; 1 d 2 d I
I = [from Eq. (i)] =>y2=__2='2y£=ﬁ=° 3yd_3’=1 I
! 2 2 |
: 0rx3%= (x%—y) 178 (b) {
I 172 (a) Let f(x) = ixz— 1|;r|x—5i 1 I
: On differentiating given equation w.r.t. x, we get > fx) = 5 x4+ ' 1 ; x < B :
| dy dy dy _ 2% —6 >5 1
I 4y —3x ——3y+2y—+1+2—-0=0 X X = 1
" dx dx dx d -2, | 1
| L dy_3y—4x—1 .-.a(f(x))=10 1<x<5 |
: dx 2y —3x+2 2 x>5 :
| 173 (<) Hence, (dix (f(x))) =0 1
: Given, y = Jfsinx+y = y?=sinx+y 179 (b) x=3 :
I y dy i !
: ﬂZyE;—cosx+a sin'lx-i—sin'lyzi :
| dy m I
I :>(2y—1)ﬁ=cosx :)sin_lx=5——sin_1y I
l I
| 174 (b) =sin"tx=cos 'y i
| We have, | |
: 2% 4 2V = 2+ =y =yl—2" I
| i N On differentiating w.r.t. x, we get I
: Differentiating with respect to x, we get dy 1 ¥ :
I 1 (0 e
: dx 21— x? y }
| 1
| 1
| I
| I
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180 (c)
flF(Fe)] = f [f (1 ix)]
:f : 1
==
[ fo) = 1ix]
1-x 1
5 nE

= flf(f))] =«
. The derivative of composite function is equal
to 1.
181 (a)
Given that, x = exp [tam_1 ("V;—fz)]
Taking log on both sides, we get

— x2
logx = tan™?! (}’ Py )

p—at
= 2
x

= tan(log x)

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

d sec?(logx
& By tan(log x) + x*? % + 2x

X
dy .
= T 2x tan(log x) + x sec(log x) + 2x

d
= :i% = 2x[1 + tan(log x)] + x sec?(log x)
182 (b)

Given, x = ﬂ
sin{a+y)

dx _ sin(a+y)cosy —sincos(a+y)
dy sin®(a+y)
sinfa + v = y)

© sin(a+y)
dy _ sin*{a+y)
dx _ sina

183 (b)

Given, f(x) = e*sinx

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

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

= 2e*cosx
184 (b)
We know that,
cos A cos 24 cos 22 A ...cos2"1 A = 2024
2 sinA
sin32 x
4 COS X COS 2x cos 4x cos Bx cos 16x = :
32sinx
> Fx) 1 sin32x
x) = —.
32 sinx

Get More Learning Materials Here : &

o i = 1 ><sin;vc(32c:t:u532;rc)—sfn?sZJccos.vc
g 32 sin? x
T 1
"N=) = =7
2E (4) Sinl:~ vz
185 (a)
a 14x
Given, — = seca
1~y
= yseca=seca—1—x
dy
= — =1
dxseca
dy_ -1 B -1
dx ~ seca 1+x
(l—y)
d : 3
i B
dxy x+1
186 (c)
Let it = a%°* and v = g%

du
C . a®“**log, a.secx tan x

dv
and — = a™"* log, a.sec® x
du du/dx a**“*log,asecxtanx
dv dv fdx atan¥log, asec? x

= gSecx—tanx gip 4

187 (b)

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

dx e 1 29 1
—=da| —sIn — L BT e
do tan (E) 2 2
2
and Z=qgcos8
daf

dx _acos@ dy _

d8 sin@ and e acos8

dy _ dy/de _ qcosd

dx  dx/d® acos?B/sinB® tan@

188 (c)

Since, ¢(x) = f~'(x) = x=f{$p(x)}
On differentiating w.r.t. x, we get
1=f{o(x)}d'(x)
= ¢'(x) =

1 .
@) -

' - 1 e gt o L

But /(00 = o (/00 =1355)

1+x5

= From Eq. (i),
' 1

¢’ = 7o
189 (b)

We have,

fx)=3 X = f'(x) = 6x e’

~f(0)=3and f(0)=0

Now,

=1+ {b0))
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1
fG) —2x f(x) +3£(0) - £(0)

1
=6xe* —6xe* +7(3)-0
=1

190 (c)
On differentiating partially the given equation
wr.t.xand y

du  (x+y) _x*—y*+2xy
dx  (x2+ y?) (x + y)?
du x xEP—yiy2xy i
TR T E@en " e =)
du _ (x+y) yi-x?+2xy
il ay  (xZ+y?) (x+y)?
au ¥ (y2-x242xy) ”
Yoy = ez (x+y) (1)
On adding Eqgs. (i) and (ii), we get
du du 1
x—

oz oy T TGy
[x(Jc2 —yz + 2xy) +y(y2 —x2 + 2xy)]

- 1 2 z
= TEae ¥ YIEEY)

=1
191 (a)
We have,

X
F(x) = %J’(zlrz —2F'(t)) dt
4

= x°F(x) = I(é}tz — 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

BF(4) +16F'(4) = 64 —2F'(4)

= 18F'(4) =64 [+ F(4)=0]

s 3%

=F (4) = ?
192 (d)

Put x? = cos 20 in the given equation, we get
_1V1+cos20—1—cos 28

V1+cos 28+ 1—cos 28
_, €0s 6 —sind

¥ = tan

cos 0+ sinB
T
— _‘l — —
= tan " tan (4 El)

o o B_T[ 1 2y
y—4 =7 2ﬂ::os X
E{_ - (2x) y _  «x
o dx_U 2( fz—x‘)_ T—x*
193 (b)
We have,

f(x) = |x* = 5x + 6|

=f(x)_{ X2—5x+6, ifngﬂrxi:z
—(x2—-5x+6), if2x<x<3
Crrn [ (@x—=5), ifx>3o0rx<?2
Sl _{—(Zx—S), if2 < x <3
195 ()
Lety = x® + 6%
On differentiating w.r.t. x, we get
d
-&% = 6x° + 6" log6
196 (b)
We have,

f(x) = cos® x + cos?(x + m/3)
+ sinx sin(x + /3)

Iy 2
=>f(x)=§ 1+c052x+1+cos(2x+?)
- +c03£—c05(2x+£)]
3 3/
= f( )—A1 _5+ 2
flx = 7|7 *+cos 2x
+ 2 2”) (z H)
CUS(x+? — Cos x+§l
115 T T
-'-’f(x)=5§+2ms(2x+§)cos§
T
—cos(2x+§)]
5
=’f(x)=1
~ gof(x) = g(5/4) =3 forall x
d —
ﬂa(gaf(x)) =0forall x
197 (c)
We have,
T dy
= in~! + -1 P -—:0
y=sin'x+cosTty=y 2:>dx

198 (b)
Given,z =y + f(v) ..(Q)

x

Where v = (;)
On differentiating partially Eq. (i) w.r.t. x, we get

dz  _ (x\ (1

%= G)G)

x yio\y
92 _ e (XY (LY(E) = £ (2 (X ii

R~ f (y) ' (3-') (y) =7 (y) (}'2 (i)
Now, differentiating partially Eq. (i) w.r.t. y, we
get

S @E m

v y
On adding Eqgs. (ii) and (iii), we get

e Q)i ()1
199 (d)

g Vx—x
y = tan (—1 37
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e (5
—an 1+Vx.x

= tan~!(y/x) — tan"!(x)

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

dy 1 1 1

;11 1

Y TT1+x2yx 1+x2

') = 141 4 1
= —_——_———_—= ==
Y 2’2 2771
200 (c)

We have,

F(1)=Tand (1) =2

s lim ——— fx -1

=1 4y —1
frix) , ,

_]imzf(x R Vx f'(x) f(lJ_

= lin - in =
S Y G
201 (a)

Let u=cos?x,v=sinx
du -3 dv
== cos2 xsmx,dx

3sin® x cosx

N du _ —3cos® xsinx _

ow, dv  3sinfxcosx

—cotx

202 (b)

We have,

i (1+x Sl

y—ogl_x) 2*:am x

1 1 1
=y :Zlog(l -I-x)—ilog(l —x) —Etan'lx

S n

41—x) 2(1+x?)
dy 1 1 x?

Tdx 2(1-x2) 2(1+x9) 1-
203 (a)

Given, y = (x+\f1+x2l

_ nfx+v1+x?]"
a V1 + x2
Ay 2
=(1+ xz)(d—i) =nty?
dy d®y .

dy
L Sl i 2 )
:>2dxdx2(1+x )+2x(dx) =2n

dz}r d}’
2 il
:)._z(l +x ).+.x_._ ney

204 (d)
Let y = tan™! [

3&-3:3#2}
1-3x
Again let Vx =tant

x4

dy_ 1 X
e n[x+1a’1+x| (1+ x_3+1)

dy
2
Yidx

_(3tant—tan®t ;
e i EEC T = tan~!(tan 3¢t)

= y=3tan"lvx
N EX 3 1 3
dx 1+x 2\7 2(1 + x)Vx

205 (d)

We have, y = tan™! [%]
_4[1+tan x]

1—tanx

tan(‘-;-) +tanx

= y = tan

=y= tan_l
1 —tan (4) tan x

= y =tan 'tan (E+x)

Sy= ( ) +x

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

dy

dx
206 (d)

Given, x = cosB, y =sin50

=i

a2 awg Zewesse
S sin @, i cos

. dy dy/d8  5cos58

" dx  dx/d® sin®

:}dzy d (dy) dae
dx?  de\dx/ dx

d ( 5cos 58) 1

Zﬁ sin@ —sin B
(5in85in58.25+SCGSSBCOSB) 1

sinZ @ "—sin@

25s5in50 5cos50cosB
sin? @ sind @
2

dcy dy
. —_ 2y e
i G )dx2 xdx

—25s5in50 Scos50cosB
sin‘@ sin® @ )

= (1 — cos? B)(

~5cos 58
_COSB( sin B )
. 2 .(—258in58 5cosBcos50
= sin 9( — )

sin? 0 sin? 0
ScosBcos 50

sin@
5cos0cos50

sinB sin@

) 5 cos B cos 50
= —25sin58 —
= —25y

207 (d)

v f(x) =a+ bx

flif(x)}=a+ b(a+ bx)
=ab+a+b*x=a(l+b)+b%*x
FIFFON = fla(l + b) + bx}
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=a + b{a(1 +b) + b’x}
=a(l+b+b%)+b3x
sff(x)=a(l+b+b*+... +b"" )+ b"x

b =1
— r
a(b_l)+bx

208 (c)
We have,
xY=eVoaylogx=x-y)=>y=
log x

Differentiating w.r.t. x, we get o

209 (d)
Let u = sin® x and v = cos® x
On differentiating w.r.t. x, we get
du ; :
— =2sinxcosx = sin2x
dx
and i—j = —2cosxsinx = —sin2x
cdu dufdx  sin2x
Tdv dv/dx —sin2x B
210 (a)
We have,

x? y9 = (x + y)P*a
=plogx +qglogy =
Diff w.r.t. x, we get

d + d
p. .qay p f?(l + J—’)

X ydx x+y dx

(p+q)log(x +y)

:dy(q p+c1) pta p_dy_y
dx\y x+vy x+y x dx x
212 (a)

Lety = sin™! (@)

Putting x = cos @, we get
(1 9 g
¥ = sin (—LOE:- —sin )

V22 J‘
= 5ln sin 4 2
I[+ 19 ﬂ:+ R
=N = — _— _—— e
Y= Tl Ty T8
dy 1
= e— o ————
dx 241 —x2
213 (o)
- Vi+x—y1-x
o 1
Lety = tan” (75 7A)

Put x = cos 28
4 (v’l + cos 20 — /1 —cosZB)
y = tan

V1 +cos28 ++/1 —cos 20
- (ﬁcosﬁ—ﬁsinﬂ)
= tan
V2 cos0 +v2sinB

=tan~! (%) = tan~! {tan (g— G)}

X
"1+ logx

dx (1+1c=gx]12

214

215

216 (d)
Given, y = (log.gsx sin x)(loggi, » cOsX) +

218 (d)
We have, x cos 8,y = sin 56

———cos lx

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

a=0+ilv‘1_x=
()

y=tan 'x + cot 1 x + sec ' x + cosec lx
= —4+—=17
LA
(c)
ax+ b
(2t

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

0 x—+y.1}+d——~=a

dy
a2t b2 =1
Again differentiating both sides w.r.t. x, we get

d‘y dy dy dy dy
dx dx dx

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

1+

sin
b/
Atx ==
2

Hence, we cannot determined the derivative at
T
x _ -

217 (b)
acosx — bsinx
y = tan ( )

2
= tan~ ! [-2
1+Etanx

]

= y=tan™! (%) —x

T 1
4 2

241 — x2

1
T T
2 2

cx+d

dy dy

d d

+(d)§f3£

(dzy c.‘.z_v_ dy d.3y)
dx? " dx? dx " dx3

()
dx?

d?y\*
3(&Y
(&)

+0=0

dy d3y

2__

dx dx3

=1 2x
1+x2
,10gsin« €OS x is not defined.

5

bcosx +asinx

= tan~! [tan [tan‘1 (%) -

—=0-1=-1
dx

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —

o o o)

Get More Learning Materials Here : &

@ www.studentbro.in



T D S M N S SN N B B NN SN SEE N SN BN BN NI NS B EES SN SN SN N BN BN NN BN BN NN NN BN BN ST NN NN SN SN N NN BN NN BN SN N B B BN B

219

220

221

dy
dy a6 _ _ Scos5d

Tdx T % sin@
ae

d?y d rcos56\ d@
=——= —5—( - )-_

dx? d6\ sinf / dx

d’y —25sin@sin 50 — 5cos#f cos 50
= —=

dx? sin® @

d? d
a(l— xzjd—; - xé = _255in56 = —25y
(<)
_ —1 (Vitx—1-x

Lety = tan”* ({22 =)

=1

Putx =cos28 =0 =%cos X

_l(v’1+c0528—v’1—c0528)
.‘.y:tan
V1 + cos20 ++1—cos20
1(\-f'th;Jlsz B —+/2 sin? EI)
=y =tan_
V2cos20 ++2sin2 0
. (COSB — sin B)
an~
cosB 4+ sin@
- ta l(l—tane)
= tan
B 1+tanB
=y =tan~ 1(tan(——8])
= ——B
Y=3
T 1

=by=z—5cus_1x

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

ay _l( -1 )_ !
dx — 2\WT—x2/ 2y1—x2
(b)

v flx)=(x—-2)(x—4)(x—6)..(x—2n)

dy 2cos8—2cos28

dx —2sinB + 2sin20
cosB — cos 208

sin26 — sin®
B z&;m( “B} sin (':3"3) 20
= 2eon(EB) (B ~ BT
222 (¢)

Since, f'(x) > ¢'(x)
= 22*"12)0g2 > —2%log2 + 2log 2
= 2% > 2% 42

= 22X 12X 250
=2 2*-1D2*+2)=0
=22¥=-1>0 [+ 2%+ 2> 0forall x]
= 2¥>1
S e
223 (b)
We have,
xfl+y+yVl+x=0
>x2(1+y)=y*(1+x)
= x? —y? = —x%y + xy?

=2@x-—yx+y)=—xyx—y)
=2 x+y=-—xy

x dy__{(1+x}—x}

:>y__1+x:>a_ (14 x)?
1
T T Orx?
224 (c)
vy = e(lfz}tog(lﬂanz %)

= y=(sec’*x)'/? =secx
On differentiating w.r.t. x, we get

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —

Taking log on both sides in the given equation, we j—i =secxtanx
get 225 (a)
log f(x) = log(x — 2) + log(x — 4)+... +log(x — Givess
A 1x-1 (-1° (x-1° (x—1
on dlfferentiatmg w.r.t. x, we get flx) == + + g
S S 4| 1 3 5 7
Tl o +ml
= fll)=x-4)x=-6)..(x—2n) i 14+ (e —1) ;
+x—2)(x —6)..(x — 2n) . 1 po - i) ) . X
+oo 4 (x = 2)(x — 6) ... (x — 2(n — 1)) DAL PRy Bog(z—x)
L F1(2) = (-2)(—4) ...(2—2n) 1 1 [(2 — &)1~ x(—l)}
= (2" 1(12....(n—1) = (~2)*1(n — 1)! = [0=3 (Z)l @-aP
(a) 1
Given, x = 2cos — cos 29 = m
and v = 2sinf — sin 26 226 (d)
dx 26 . 3 2 3yl
— = —2sin8 + 2sin 20 X0 x X
a8, flx)= -6 4
and = = 2 cos 8 — 2 cos 26 p p¢ P
e o o o o e S S S S S R S S S S S S S S S s s wo
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227

228

= f(x) = x3(—6p° — 4p?) — x*(p° — 4p)
+ 3x%(p? + 6p)

= f(x) = —6p3x® — 4p%x3 — x?p3 + 4px?
+ 3p?x? + 18px?

On differentiating w.r.t. x, we get
d
af(x] = —18p3x? — 12p?x? — 2xp® + 8px

+ 6p%x + 36px

Again differentiating w.r.t. x, we get
dZ
‘[E:"if(x) = —36p°x — 24p®x — 2p* + 8p + 6p?

+ 36p
Again differentiating w.r.t. x, we get
%f(x) = —36p> — 24p? =constant
(d)
We have,

f(x) = arctan (¥)

= fC) = tan‘l{xzx_ 1}

2x*
r=m
= —tan"
= f(x) an { T }
2xT
— 2x*
ﬁf(xJZT 1—x2x}
+2tan"}(x*), if0<x<1
=)=
——n—f—Ztan'l(xx) ifx>1
—+ 2tan~1(x*), ifo<x<1
= flx) =
—+2tan"(x") ifx>1

= f'(x)=
0,x+1
Clearly, f'(1) does not exist

(@)

We have,

fC)+fON+ f(x)f(y)=1forallx,y €R ..(i)
Putting x = y = 0, we get

2f(0) + {f(0)}* =

> {fO) +2f(0)-1=0

oz XX (1 +log x) forall x >

—2+v4+4
= £(0) = —T—i—
= f(0)=-1+v2
= f(0)=v2-1 [+ f(x) > 0forall x]

Putting ¥ = x in (i), we get
{fFCOY +2f(x) =1 =0forall x
= 2f()f'(x) +2f'(x) =0 forallx

=2{f(x)+1}f'(x) =0 forallx
= f'(x) =0 forall x[~ f(x) > 0 for all x]
229 (b)

Given, f(x) = e¥, g(x) =sin"'x
Since, h(x) = flg(x)] = e%in"'*
Now, h'(x) = """ — :

Vi—xZ
= Rilx)= h(x}.m
h (x) 1
T VIo=
230 (b)
‘o y) = cos(x — 4y)

cos(x + 4y)
s cos(x —2m) cosx
f( _) = = =

Figl = cos(x + 2m) cosx
af
" 9x =0
231 (d)
Given, ¥ = sin™ x cos nx

dy I o
a;=?15]l’1 XCOSXCOSNX —nsIn™ X sinnx

= psin" !

x[cos x cosnx — sin x sinnx|
=nsin"txcos(n+ 1) x
232 (a)
Let f(x) = 3e%*
Now, (%) = 6e%* = 2f(x)
Therefore, our assumption is true.
(2) — 3ez><2 s 364
233 ()
y? = P(x) = 2yy’' = P'(x) ...(0)
= (2y)y" +y'@2y") = P"(x)
=2yy" =P"(x) - 20y')°
= 2y3y" = y?P"(x) — 2(yy")?

' 2
= yzp”(x) = 2 [P f)}
[from Eq.(i)]
1
=2y%y" = P)P"(x) =5 (P ()}

" d 2 3 a0
- dx( ¥*.¥")
= P(x)P"(x) + P"(©)P'(x) — P'(x)P"(x)]
= P(x).P'"(x)
d d*y
iy 3_ g et
= de (y dx?-) P(x)P" (x)
234 (c)
Given, x = e¥**
d
= logx=(y+x) = ——=E§+1
dy_ 1-x
dx x
235 (a)
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Lety = asin®t and x = a cos® t, then
On differentiating w.r.t. t, we get

y ,
— = 3asin’ tcost
dt

d ,
and d—: = 3acos® t(—sint)
dy
dy (E) 3asin®tcost

Tdx (E) " 3acos?t(—sint) R

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

2 d - 2 t
ﬂ:—seczt_t.: i -
dx? dx 3acos?t(—sint)

. sectt

" 3al sint

) (dz}') 1

“\dx?) « 3a’
=3

236 (c)
Let u = sinx® and v = cosx3.

_2

" 3a

t\31|"'| o

v

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

du dv
— =cosx3.3x% and— = —sin x3. 3x2
dx dx
du dufdx 3x?* cosx? 5
sH—_—= = - = —cotx
dv dvfdx —3x%sinx3
237 (d)
2.1’ . 2}'.'
cosx B cos E—Sl]'l E
1+4sinx . x\?
(cos;+ sm;)
cos= — sin= 1—tan=
= 2 g uz 2
X . X
cos;—i—smg 1 +tan5
_ T X
—tan(4 2)
T X T X
. -1 A W
= tan™ (tan (4 2)) 4 2
dy 1
dx 2
238 (a)

239
. logsinx
Given, y = ——
24 logcosx
dy _ cotxlogcosx+tanxlogsinx
dx (log cos x)?

240 (d)

241

242

243

245

Given,y = 2%, 32x"1
d 3 ;
= d_y = 2%.32%-12|og 3 + 3251, 2% [og 2
X

= 2¥32%"1]pg 18 = ylog 18
d’y dy
— =—1Ilog 18

S dx? dx B

= y(log 18)?

(b)

y =sec™ ! (%) + sin~1 (E)

x+1

x—1 x=1
=c05‘1( )+sin‘1( )
x+1 D ity o |

=y =g = 2—i =0

(a)

Since, f(x) = &%)

= 8t = f(x + 1) = xf(x) = xe8™
and g(x+1) =logx+ g(x)

= glx+1)—glx) =logx ..(7))
Replacing x by x — %, we get

1 1 - 1
(x+3)~8(x—3) =touts -3
= log(2x — 1) —log 2

4

% Fi E —— ___i i ———— "
" 8 (x + 2) g (x 2) T (2x-1)2 (i)
On substituting, x = 1,2,3, ... N in Eq. (ii) and
adding, we get

(e

= -'-}{1+I
B 9
+1+ + ! }
25 777 (2N —-1)2
(b)
We have,

log.(7x? —5x + 1)

=] Tx? — Ly= -
y =log,z,4(7x 5x +1) log,(xZ + 4)

_ log. f(x)
loge g(x)
o L9100
dy :logecg(x) e log, f(x) ey
dx (log, g(x))?

. {f’(x) 9’(1)}
= =
dx logeg(x) (f(x) = g(x)

dy 1 14x -5 2xy
=;*E_]cuge(xz—|~*¢}){7;vc2 -5x+1 _x2+4}

(a)
We have,

L, (V1+xt—1
v = tan —
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246

247

248

249

d’y _

-y (588 —1
= y = tan (7),wherex:tann9
tan @
: _1(1—(:058) ; _1(t 9) 19
=y=tan !|————] =tan n—| ==
y sin @ s 2
—lt -1
—zan X
dy 1 (dy) 1
D — s [ ==
dx 2(1+x2%) dx/e—g 2
(b)
Lety = vsecyx

sB__1_
dx insec-\ff

N il

= 4\&(5&1: x) * sinx

()

We have,

.secy/x. tan \/_—

1, forx>0
Sgn x :{ 0, forx=20
-1, forx<0
sinx, forx>0
g(x) = Sgnsinx = { 0, forx =10
—sinx, forx<0
cosx, forx>0
=>g'(x)={ 0, forx=20
—cosx, forx<0
=g'(1)=cos1
()
. y — xlI'II
On taking log on both sides, we get
Iny = (Inx)?
On differentiating w.r.t. x,we get
1dy 2Inx

ydx  x

Z(JCIH":)I]]X
dx x x

d 21
LY nx _

d
w2y R
dx

(d)

Since, x = efsint and y = e
dx . ) i
— =e cost+sinte

dt

d i
and d—f = —e'sint +efcost

dy dy/dt (cost—sint)

" dx  dx/dt (cost +sint)
(cost+sint)(—sint—cost)

[—(cos t=sint}({— 5int+cost)i E

dx? (cos t+sin t)? dx

—(sint + cost)? — (cost — sint)?
- (cost + sint)?
1
X
et(cost +sint)

feost

2
et(cost + sint)3

d2y B - 2

= (ﬁ)w:m "~ e™(cosm +sinm)? em
250 (b)

We have,

f'(x) =sin(logx)andy = f (;i;i)

cdy _/2x+3 d 2x+43

Cdx (3—2x) XE(S-ZJ:)
=>d—y=sin{log( +3)} = [

dx 3 (3 —2x)2
= sin(log x)]

251 (d)
Given, r = [z{p + cos? (2¢ " E)]1;‘2
ro [2 — 2cos (2¢1 -I-%)sin (ch -|-g)_ 2]

db ZJZ(]:'—I—COS2 (2¢-+g)
[1—sin (49 +3)]
J2¢+cusz(2¢+§)

. Gﬁq _ [r=sin(=+3)]

d
P g=n/a JZEv{rcosz (§+E)

_ dad 2
1+m
£+l
252 (d)
y=14x+x*+...00
e e
On differentiating w.r.t. x, we get
dy 1
R s e
dy 1 1
"dx YT -0 (1-x
_1-1+x x
L T
dy 5
T Ty

dy: . o
ﬁa—xy +y

253 (a)
reey _ tivn F(E+R)=F(5)
f105) = lim =———

i 2FGI ) — F(5)
= 1lim

h—0 h

HM——
lim 2/(5)——1
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= 1024log2 = 2f(5)f'(0) Polynomial P(x), satisfying the given relation can
Againnow, f(2+3)=2f(2)f(3) ..() be taken as x
1024 log?2 i =
og =2x8%f(3) Le..‘r’(x) ¥
2/7(0) CP =1
_ 32log2 P, =iy P’(O) =1
= f(3) .ff(u) f'(;f_lz_ﬁs} 258 [L‘]
s~ f'(3) = lim log =——— y = (cosx?)?
" 2f(3)f(h) — f(3) On differentiating w.r.t. x, we get
= lim
_ ;;{ES),?"(O) A % = 2cosx? (—sinx?)2x = —2x sin 2x2
32log 2f'(0) 259 (c)
- f1(0) We have,
=64 log 2 [from Eq. (ii)] f(x) = 2% 1and g(x) = —2* + 2xlog2
254 (d) s f) > g'(x)
LB g B i = 2x22% 1og2 > —2%log2 + 2log2
On differentiating w.r.t. x, we get =28 > =354 2
2 e
& o7" 2x and £ = e2*-1(2) e Far=amy
ax a2 e =2@2*=1D2*+2)>0
§ B8 =25=1>0
by 2> 1= x> 0= x € (0,0)
oo
= d_u = xex2—2x+1 260 = = x '
dv (<)
du — 1 o 1-241 _ —1f 2x —q {3x-x3
(dv)[x:l} =4 =1 Let [ = _‘i_ an (l—xz) Than (1—3x2)
dx » —q [ Ax—dx®
255 0) (542

Given, x = log.t
>e*=tand y+1=t’=> y=e¥* -1
On differentiating w.r.t. y, we get

Put x = tan 8 the given equation

I—dt ~I(tan 20
-—a{an (tan 20)

zezxd_x = + tan~'(tan 38) — tan" ' (tan 48)}
dy d d
e e =—ta gl =
= d_x=_1 dx(} dx( ) 1+ x?
dy 2e%* 261 (a)
Again, differentiating w.r.t. y, we get V1 —sinx ++v1+sinx
2 —
ﬂ=le—2:r(*2)d_x Y V1 —sinx —+v1+sinx
dy? 2 dy xy’l—sinx+\.’1+sinx
1
=T V1 —sinx + V1 +sinx
1 42‘:" 2(1 + cosx) t_'x
— —4x e T = —
=Tz¢ —2sinx o83
256 (a) Jdy 1 2%
v —— =C05eC =
Given, y = cot™!(cos 2x)1/2 dx 2 2
= dy = - X 1 X —2sin2 2eete) i
dx  1+4cos2x " 2ycos 2x SIAE Since, y = ?S'"x‘*ﬁ
_ 2sinxcosx Lety; = x5 and y, =+
"~ 2cos? x\cos 2x Now, y; = x "% = Jogy, =sinxlogx
” dy  tanx On differentiating w.r.t. x, we get
@x <ooadx 1d
or bosix —.%z cos x log x+;5inx
(dy) 1/43 2 ¢! dy i
=\ .= i 21 _ . sinx =g
dx x=Z  f1/2 3 = TR [cosxlogx+x5m x]
257 () dy, 1T\ Sing T. m 2 w
] —_— = | — —_ F— —gin —
( T )x=£ (2) [C052 log2 + —sinz
2
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T 2

==—XxX—-=1
2 7

(d}’z _ ’
dx X"" o
2 JJ;

Since, y=y; + 2

o oxnl D dn | dy
' 2" dx dx @ dx dx
1
=1+—
V2n
263 (a)
2
Since,y = fj; and x = ff:a

On differentiating given curves w.r.t.
t respectively

dy (1+t3)(6at) —3at?(3t?) 6at — 3at*
dat (1+t3)? T (14t3)2
dx _ (1+t%)(3a)-3at(3t?) _ 3a-eat’
and dat (1+t3)2 T (1+t3)2
. dy _ dy/dt _ 3at(2-t3) t(2-t%)
odx T dxjdt 3a(l-2t¥) (1-2t3)
264 (d)
Given, y = Lg% 4 088 4 g 4
loga  logx
dy 1 loga
dx  xloga x(logx)?2
265 (c)
We have,

Bf(x)+6f(3)=x+5 ..(0)
Replacing x by %, we get

6f() +8f (3) =245 ..(ii)

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

get
1 6
== Bx —= 1(})
fa) =5 (8r -2+
y=x*f(x) = —{Bx3 — 6x + 10x%)
&y = 24x° — 6+ 20
T 28( ¥ %)
dy 1
=L =—(24—6—20) = ——
- (dx)x:_1 ( )= 14
266 (d)
i = [
Since, y = T
On differentiating w.r.t. x, we get
(1) 1
dy_ l+x><2v,_ 1“x)(ﬁ
o VIT)?

dy__ 1 ><l—x
dx (A+x)WV1—x%2 1-
d
= (1—x2)d—i+y:0

267 (a)

xY = p2(x-¥)

~ylogx =2(x—y)

= y (logx +2) = 2x

2x

logx + 2
dy (logx+2)(2)- Zx&
dx (logx + 2)2
_2logx+4-2 2(logx+1)
"~ (logx+2)2  (logx +2)2

y:

268 (a)
x = a(l + cos8),
dx . dy
E=—asm9.ﬁ=a(l+cosﬂ}
. dy _ l+cos® _ 25052%

dx —sing

d 3]
&Y = —cot—

=

dx 2
) dzy d (dy) d (dy) de
©dx?  dx \dx a0 \dx/) dx

_d (_mte) 1
T de 2/ —asin®

1 28 1
- Zcosec 2 —asinB

(dzy) =11 __1
dx? 3=1_ 2’ -a”  a
2

y = a0 +sin0)

P —
—z:,lnzwsz

269 (a)
Given, y? = ax2+bx+c:>2yz—i=2ax+b

dyy\? d?y
= Z(a) + 2}’(@) =2a

270 (d)
Given,y =1 +i+9:—2 +$+. o

[ary
o ]

d?y 3 (dy)?‘

az” T \ax)

d2y 2ax + b\?
>rgz=a=(%)

ci'zy 4ay® — (2ax + b)?
=

Y dx? 4y?

d’y
= 4y3— TxZ = 4a(ax?® + bx + ¢) — (4a®x® + 4abx
+ b?)
d2

= 4y3d—y = 4ac — b?

3d%y _ dac—b® _

=y o =5 — —constant
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i - ; d
= y=;;(GPseries)  ..(0) Y _ 2% 3201199 3(2) + 27,325 1]gg2

dy _1G-1)-x1 _ 1 dx 3
dx " (X—-l)zyz (x—1)2 =, d_i"r= 21“32x—1[2]0g3 +lﬂg2]
- = — [fromEq.(i)] dy
271 (c) = T ylog18

Given, f(x,y) = 2(x — y)? —x* — y* 276 (a)
On differentiating partially w.r.t. x, twicely Given, y = x2 +i = y2=xly+1
fe=4(x—-y) — 4x? d

¥ 2dy _ dy _ 2xy
= fex = 4—12x% =>2ya-—y.2x+x E::}E_-Z}f—xz
= (fudon =4—-0=4 277 (d)
Similarly, f, =4 —12y? B (‘9“;_93 _ coshx
= (hydon =4-0=4 V== ~ Sinhx
and fy = =440 2 4
= (feydooy = —4 =y =cothx =>a_i = —cosech? x
#Nfex ry =3l gy = 14(4) = (=821 = 0 278 (9

272 (€) @) =f(x-2)
1 - = llx—2|-2|
= tan  —— tan N ———— — —_ =
A M F ;!4:‘3—|-3:v¢:+3+ x—4 (+x>20)
..+upto n terms = gx)=x-4
L, G+ —x ~g'(x) =1
=R et D) 279 (b)
1
x4+ -(x+1) 5 +3 (_): 2
4+ tan 1 f(x] )f X X (l)

1+(x+1Dx+2) 4
..+ upto n terms On replacing x by o we get
= [tan~'(x + 1) — I:an;l x +tan"Y(x + 2) 5f (E) +3fQ) = l+ 2 .. (i)
—tan" ' (x +1) X x
+o+tan”Hx +n) —tan Yx + (n— 1} On multiplying Eq. (i) by 5 and Eq. (ii) by 3 and
=tan"l(x +n) —tan~lx then on subtracting, we get

3
X 1 +16f(x) = Sx ——+4

:'y(x):1+(x+n)2_l+x2 5
1 n? = xf( )_w_
S S UL o B o ey HE) =g =¥
i 1+n dy 10x+4
273 (b) T
Let f(x)=x? dy 10+4 7
On differentiating w.r.t. x, we get T . =16 8
F =
f(x) = 2x 280 (b)
Given that, f'(a +b) = f"(a) + f*(b) f(logx) =loglog(x)
=2(a+b)=2a+2b e O -1
= 2a+2b=2a+2b ax U (0B Z)} = oo = (xlogx)
274 (c) 282 (a)
Let y=(x+1)" 0, x=0
dy Given, f(x) =[x|*={ x* x>0
azn(xﬁ—l)“'l —x3, x<0
£ (- 1D+ 2 ow, RfF(0) = Jim ==
dx? h3 -0
2 T —
Similarly, SX‘: =nn-1)n-2)..3.21=n! = lim——=0
275 (d) and Lf’(0) = lim S

Given, y = 2%,3%*1
On differentiating w.r.t. x, we get
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283

285

286

287

288

289

290

Bl = R
+ RF'(0) = Lf'(0) = 0
~f(0)=0
(<)
_ B log x, x>0
We have, y = log |x|= {]og(—xl x<0
1
dy x’ 20
a= 1 1
__x(_lj — ;’ x<0
= ﬂ:l,x #0
dx x
(b)

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

(c)
We have,
f(x) —log,(log, x)
_ log,(log, x)
= f(x) = W
log, x X xlo;x - iloge(loge x)

=)= (loge x)?

; _ 1 1 _ i
= f'(e) == = x log(1) = =
(b)

Given, sin (x+ v) 4+ cos(x + y¥) = log(x + y)
On differentiating w.r.t. x, we get

st + D) cante s (142
cos(x y)( dx) sin(x y)( dx)
1 dy
_(x+y)(1+5:")
dy d’y
:‘J].‘FE—U ::’W—D
(b)

lo-xtanx%(10xtan3:)

= 10~*anx¥19¥anx oo 10(tan x + x sec® x)
= log 10(tan x + x sec? x)

(c)
2 3
Given,y=1—x +;—I—%...
d
= ::td—i-:—'x
d?y
— e—x —
dx? y
(b)

Let y, = sec 12x21—1 and y, =vV1-—x?
dyy _ 2 dys —X
= dx ~ y1-x2 and dx Vi-x2

d}"i 2 dy-]_
ot B P 224, =4
dy; x (dh)x:UZ

291 (d)
We have,

1
y=cos2xcos3x =E[c055x+c05 x]
1 n n

d
L E{F (cos5x) +ﬁ(cnsx)}

= Y =1[5” cos(%%—Sx) +cos(%+x)}

2
292 (c)

Given, f(x) = log,2 (log, x) = ;log,(log, x)

llog, log, x
=x) = 2 loggx

: 1 loge x(#w)
=)= 2 (log. x)2
11
- 11 =
11
Atx=e,f'(e) = T2
= fle) =4
293 (d)
Given, f(x) = sinx, g(x) = x?
and h(x) = log. x
Also, F(x) = (hogof)(x)
~ (hogof)(x) = (hog)(sinx)
= = h(sinx?)
= F(x) = 2logsinx
On differentiating, we get
F'(x) = 2cotx
Again differentiating, we get
F"(x) = =2 cosec?x
294 (c)

1
Given, x = cos™} ( )
! V1+t2

1
=log. loge: x =

and

t
I |
v = sin ( )
V1 +¢t2
==tan ¢,
and y =tan 't

yIl‘:D—y-:]_

dx
295 (c)

1—6logx

1 — log x? 3+2logx
=tan"![——— ] +tan™! (—)
(1 + logxz) 1—-6logx

=tan (1) — tan (2 logx)
+ tan~'(3) + tan~'(2log x)
~y=tan~1(1) + tan"1(3)
dy d?y

= —= = —
dx ? dx?

log () 3+ 2logx
vy = tan™! w + tan™! (—

0

)
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296 (b)

297

298

299

Let y = sin? cot ™! {

Putx =cosB =08 =

=1 1—cost

i g

y=sint e 1+cosO
0

=y =sin®cot™!

= sin? cot™ 1 tan

) G
=y = sin? (E——)
2 2

On differentiating w.r.t. 8, we get

dy_z_ (lt B) (11 El) ( 1)
Tl T Ll 2

dy sin(m —0) sin @ 1 5
="z -z - 3VlTx
dy dy d8 -1 d
n——=— —=—f1 —-x2— ;1

dx  do'dx 2 g o %)
B Vl—xz( -1 )_1

- 2 VI—x2/ 2
(c)

In the neighbourhood of x = S\E, we have
[x] =1
Therefore, in the neighbourhood of x = S\E, we

have
fx) = sin{z [x] = x%} = sin (5 - x°

) = cosx>

= f'(x) = =5x*sinx®

~r({5)=-5@) "mg=-E)"

(b)

Since, h'(x) = 2f (x) f'(x) + 2g(x)g'(x)

Now, f'(x) =g(x)and f"(x) = —f(x)

= f"(x)=g'(x)and f"(x) = —f(x)

= —f(x) =g'(x)

Thus, f'(x) =g(x)andg'(x) = —f(x)
h'(x) = —2g(x) g'(x) + 28(x)g' (x)

=0,Vx

= h(x) =constant for all x

But h(5) = 11
Hence, h(x) = 11 forall x
(d)
3 x? 3x
f =1 -6 4
p o P

-}x
:"—f(x)
P
2 bx
= fle)l=
dx2
* p
d3 6
= f00) =
3
dx p
4 0
»>——fx) =1
dx p
=-=24 |1
Hence, pe
301 (a)

Here, y = sin [log

4
o3| = 2407 - 4p)

f(x) is a constant.

4x3  6x
—6 4
p* p?
12x% 6
—6 4
pz pfi
24y 0
—6 4
p* p?
24 0
—6 4

p* p’

=]

3=

dy 2x+3Y\] 3-2x 12
=~ =C0s llog( )J ;
12 | 2x + 3)
9= 42C°s[°g( Zx]

)

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

302 (c)
= —1 f1-logx
Y =cos (1+logx
dy 1
dx ~

1-logx 2
1-(
1+logx

(1+logx) (_?I) — (1 —logx) e)

2x 2x+3'(3=-2x)2

304 (b)

dy 1
= —_— —
dx  [1+9y?
305 (d)
Given,

(1 + logx)?
B 1 —1—logx—1+logx
2./logx x(1+ logx)

_ 1

x.flogx (1 + logx)
: (d_y) —— =
" \dx r=¢ T e(1+1)  2e

303 (a)

Since, x¥ = y* = ylogx = xlogy
On differentiating w.r.t. x, we get

1 @y . L
y.;+logx e e + logy

dy
=x(x-y logx)a =y(-xlogy +y)

Since x is the integral function of (1 + 9y?)~

d
=>di_,=\f1+9y2

y = sec”*(cosec x) + cosec ! (secx) +
sin™!(cos x) + cos™!(sin x)

1/2
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306

307

308

309

=sec™! [sec (; - x)] + cosec™?! [cosec (-g - x)]

+ sin~" [sin (% - x)]

+ cos™! [ms (% - x)]

T b T
=§—x+§—x+§—x+§—x
= y=2m—4x
On differentiating w.r.t. x, we get
:)d_y i
dx
(b)
Letf(x)=|x—1]+|x=5|
—(x—1)—(x—5), x<1
f{x)=[(x—1)—{x—5], 1<x<5
R x=>5
6—2x, x<1
f(x):{ 4, X <5
2x —6, x>5
“x=3€(1,5)
~ Forx =3,
fx)=4=f'(x) =0
(@)
We have,
(x)
flx)= loge{ = )}
5 u(x) (el (x)—ulx)u(x
=f (x}=%[ &) ({U’(x}}i) : ]] for all x
=>f'(1)=0
(b)
We have,
y = sin?{ cot™? i_l_x = 1
x cosec? {cot“l E}
1+x
1
1 7 1+x
= | LAE 2
1 + cot? {cot2 —}
1+x
cdy 1
Tdx 2
()
1-—t® 2t
eI E S
Put t = tan 8 in both the equations, we get
1—tan®0 ‘
Zm: (:0328...(1)
andy = 12::299 = 5in 26 ... (ii)

On differentiating both the Eqgs.(i) and (ii), we get

9 sin20and 2 = 2 cos 26
de_ sin an de_ cos

dy

dy g8 _
Therefore, e -j"f—, ~ sinz® oy

cos28 x

310 (b)

311

312

313

y( y) dy

Given, x—y,r‘l —y?
'1_ ;' — 3?2 Zdx
[1=y%

lyy fi_J"_\.

ey B 1-2y2

['J]
We have,
f(x) = (x + 1) tan"1(e™*")
, (x+1)(-2) .
9 Trew ¢
(0) = () —2 =2 — 1
= — — e m——
f1(0) = tan™ (1) -3 =7
(d)
Given,y = 5%x% = Z—i = 5%]og5.x% + 5°5x*
= 5%(x°log5 + 5x%)
(b)
v = acos(logx) + bsin(logx)
On differentiating w.r.t. x, we get
—a sin(log x) 4 b cos(log x)
X x
= xy' = —asin(logx) + b cos(log x)
Again, on differentiating w.r.t. x, we get

=tan (e %) +

]

1 1
xy"+y =—a cos(logx) —— bsin(logx)

2.0

= x°y" + y'x = —[a cos(logx) + bsin(logx)]
2.0

= x°y +xy -y

314 (d)

We have,

i _1( sinasinx )
Yy =38\ —cosasinx
dy 1 d(

Sax | _ _sinfasin’x dx \1 — cosasinx
(1—cos e sinx)?

sinasinx )

dy (1 —cosasinx)
d-”f V1 +sin?x — 2 cosasinx
sina d 1
e
cos a dx 1—cosasinx
=>dy_ tana (1 — cosa sinx) d(
dx V1 + sinZx — 2 cos @ sin x 4%

o)
1 —cosasinx
d
5
dx
tana (1 — cosasiny) [ 1—cosacosx ]

V1 +sin2x — 2sinxcosa (1 — cosasinx)?
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dy X% — y? .

B = e = sin(loga) = A (say)

_ sina cos x 2 141

_((}_CUSU»SEMENI+Sin2x—2cosasinx =’*?=m

(@), -snemy @ ()

=0 dx \ y?

315 (a) 7 5

For g <=1 F_*—ny 421’ }’3_3’=U=.§_3’__,Z

f@=—x—-2)~(x+1)—x=-3x+1 323 (b) ¥ x % X

- ' = =3

s g We have, £ (x) = T+ 052D .. ()
316 (c) On differentiating Eq. (i) w.r.t. x, we get

Since f(x) is an even function g = —2sinx? cos x* )

o f(=x) = f(x) \/roszx;

= —f'(—x) = f'(x) repy _ _—Sin2x .

= /(=2 = () = f"(-m) = f"(m) = 1 ST e W
A {3] d Put,x = ?in Eq. (ii), we get

Eﬂ“ge esin(x }] = a[sin(xg)] = cos®)2x LN m sin2 G)
318 (c) T e e

d 1+ Z

— () + g2 ()] o

gx T sin =

= 2[f()f'(x) + g (g ()] = \E

= 2[f(x)g(x) + g(){—f ()] =

=0 324 (d)

= f2(x) + g?(x) = constant

& f2(4) + gz(-ﬁl—} = }“2{2) + gZ(z) Lety = logx

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

— (a2 2
=32 1 -1 2
319 (a) U o ey Sl
Given, z = tan(y + ax) + /y — ax (-1 Y(n-1)!
1 Yn = xn
= z, = sec’(y + ax)a + —(-a
= Pepicl 2 o BE A payTt
= Zy = 25ec°(y + cix) tazn(y + ax)a Since, e dx)
. ﬂi(a_x)_i(a_y—lﬂ
4(y — ax)3/2 dy \dy) = dx \ax y
and z, = sec(y + ax) + —— x (@Y (dy\TE (e _ (@) ()T
Y ) T yeax = vz (a'xz (dx) (r:!y) - (dxz) (d.‘r)
= Z,y = 2sec’(y + ax) tan(y + ax) 326 (0)
_ 1 Lety = asin®t, x = acos®t
; 4(y — ax)*/? On differentiating w.r.t. t, we get
G2y — %2y =0 d x
320 (c]ﬂ i -C-%z 3asin2tcost,az —3acos?tsint
d d 4(log x)? dy 3asintcost
e 4 _ 3. - S ———
dx Uog) ™= Hlen) dx (logx) x dx —3acos?tsint
d sint
321 (d) R . PR
We have, dx cott
(xz —y? Again, differentiating w.r.t. x, we get
sin”! | ———| = loga d? dt
xZ + 2) ___y,_ — 24
y ez = sec t. o
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sec?t

—3acos?tsint
1

= 3acosttsint
(‘*Zy)
= —_— =
dx2 T
t=T

o

3a 3a
327 (a)

dy rdx\""

=5

-3 GEE)
dx? dy dx \dy

-2 EHY
dx? dy dx\dy/ dx

2 2 2
- -

3a (%z—f 16

d2y+ (dyf d*x
dx?  \dx/ dy?
328 (b)

We have,
eY+axy=e

yay ay _
=gh=— gy 0 (i)

y &Y oy (@) 4 g2y By
e dx2+e dx) +2dx+xdx2-0

Puttingx = 0ine¥ + xy =e,wegety =1
Puttingx = 0,y = 1 in (i), we get
dy dy 1

—+1=0=>—=
ed,'x+ dx e

Puttingx =0,y = 1,% = —%in (ii), we get

d? 1 2 d? &

d::+ex ——+de§ 0= d
329 (c)

Since, sin'l(x\fl —x+vVxvl-— xz) =sin~!

sin™1yx
&%{sin'l(xvi — x4+ Vxy1 —x2)}
“1x+sin~'vx)

1 1
= +
VIi—xZ 2vxvV1—x

= a (sin

330 (d)

log. log, x
log, x

I 0gp X e X;-h:aglogex-|

(loge x)*

v f(x) = logx(loge x) =

v flx) =
_ 1—log,log, x
x(log, x)2

=%
E

dx? e

(i)

1

2

x4

1-log.logee _ 1-log.1
e(log. €)% e

> f'e) =
331 (a)
In the neighbourhood of x = —%, we observe that

m =

cos4x < Qandsinx <0
= |cos4x| = —cos4x and |sinx| =
5 ¥ = l0gepc 2 (— COS 4x) —sinx
log.(—cos4x)
=y = ————= —5inx
log, secZx
dy (—4 tan 4x) log, sec 2x — log.(— cos 4x) 2 tay

= {log, sec 2x}*

— C0S X
3
-Z)
332 (b)

Letx* = sinA and y® = sinB. Then
JT= Ty = e =)

= cosA +cosB = a(sind —sinB) = cot

—sinx

dy ( 6V3
= (&)
dx x=-m/6 log, 2

=a
=>A—B=2cot™'a=sin"'x* —siny?
=2cot™la
Differentiating w.r.t. to x
3x* 3y*? —o:.dy—xz 1—yb
N F_ dx  y? |1-—x5
But —= = f(x, y)
 a
f(x;J’) __2
333 (d)
We have, y = log" x

Where log" meansloglog ... (repeated n times).

On differentiating w.r.t. x, we get
dy 1
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dx  x logxlog? x ...log"~1 x
~ xlogxlog? x ..log" ' xlog" x%
_ xlogxlog®x..log" ' xlog"x -
~ xlogxlog?x..logn~lx VB &
334 (b)
We have, x* + y* = 2 +t—12
52
= (L’ + 'E) -2
= (2 +y22-2
=x*+y*+2x%y? -2
= x2y? =
On differentiating w.r.t. x, we get
d
- Zydy-l-yz.Zx =0
m @) www.studentbro.in
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_Y_ Y [(l—le—x( 1)

dx x (1—-x?%)
335 (b)
Given, y =./xlog.x = {1 - x)2
dy 1

1 A
(xx;+]><log€x) Atyi==

= —me—
dx 2. /[xlog, x (dy) 11,12[2 1 .

— = el —— = 4¢
I"I

| I
1 I
| I
| I
| I
| 1
| I
| |
| 1
| 1
1 I
1 I
| I
| 1
I (dy) 1 dx 1}? I
—_— = 1+1 1—-
: dl‘ x=e 2\,‘8 X 1( ) ( 2) {
i -4 341 (a) '
: 337 (9 e We have, :
c
X [ —)
: dy r(2x+3) d (2x+3) y =sin~! (5x+ i L ) :
| ax 1 \3-2x)dx \3—2x ; 1312 i
I 2x + 3\ {(3 — 2x)(2) — (2x + 3)(—2) =1 z !
I - sinl ( ) g =gl (—x+— l—x) I
| AR ( (B —2x)?2 ) 13" 13 I
: B 12 , {] (2x+3)} : 1282 12 > :
| TG0 U B\3 2 YT 1_(§) TRy I
: (dy) R e T :
— =———_sinlog5 = 12sinlog!
| dx/ 5= (3-2)2 8 B z;\yzsin_lx+5in 11—2- dy 1 I
| 338 (a) dx ~ V1—x2 :
I Given, x¥ = e*¥ 342 (a) -
I Taking log on both sides, we get d 1+coss d 2 cos?E !
I 1 o — = tan™? 2| = —tan™! — !
1 Ylogx =x—Y¥ dx 1-cos3 dx 2sin?3 I
! On differentiating w.r.t. x, we get !
: y dy dy = 2L tan™! |c0t(£) :
I —+logx—=1—-— dx 4 1
' i fron fan 5| '
I = X (1+logr)=1-2 dx 2 4 '
! dx X =i(z_zn_= I
: :(dy) LM T L :
. dr) g, TIED =177 343 (b) :
! — ein=1_2% _ 5pan—1 1
I (d_y) — 0 Let p =sin™ — = 2tan™" x "
. . —l

: ax/ 1) and g = cos™1 =% = 2tan" ' x :
I 339 (b) ];; 1
: Given, y = sin~1 (smmﬁ) W PG S =i :
I _ 1 344 (a) I
I utge=gint Let f(x) = ax® + bx +c t
| 4 (>sinB+12cosH B I
1 y = sin ( 7= ) f(1)=f(-1) I
: s ” 2a+b+c=a-b+c= b=0 {
I =sin"{sin(B + o)} (Put cos :E) f f=axt+c = f'(x)=2ax "
: = y=0+a=sin"'x+a ~ f'(a)) = 2aa,, f'(a,) = 2aa,, {
I On differentiating w.r.t. x, we get f'(a3) = 2aa; 1
: dy 1 Now assume :
I dx  1-x2 2f'(az) = f'(a1) + f'(as) I
: 340 (b) = 2.2aa, = 2aa, + 2aa, :
| Given,y = e*.e*".eX’ . e*" .. = 2a, =a, +az I
: - y = g(x+xi+t0) = a,,0,,a; are in AP. :
I = s = f(a1), f'(az), f'(az) areinAP. I
: Y 345 (c) :
I s | finc. I
I Lety; = cos (ng) "
| I
| I
| |
| 1
| I
| I

L]
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346

347

348

and y, = cot™! (l_hi)

3x-x3
Putx =tan@ =0 =tan"'x
=y, =2tan lxandy, =3tan"lx
On differentiating w.r.t. x, we get
dy, 2 dy, 3

T TaaE e T

dy, 2
:bﬁ: (dx) — (1+x2) :E
d 4z 3 3
i (dx) (1+x2)
(b)
We have, y = logg, cosx
_ logcosx
~ logsinx
log sin ¥ —— (— sinx) — | £
_ 0gsinx ——(—sinx 08 COSX ——C0S X
(log sin x)?
_ —tanxlogsinx — cotxlogcos x
(log sin x)?
(c)
We have,
loge —log x? 3+2logx
y =tan™! DBE” O9BX ) 4 tan! (—g)
loge + log x? 1—6logx
1—-2logx 3+ 2logx
=y =tan"! (—g) + tan™! (—g)
1+2logx 1—6logx

=>y=tan"'1—tan"!(2logx) + tan™' 3
+ tan~1(2log x)
>y=tan"'1+tan"13

dy dy
=>—=0and—==10
dx dx?

(b)

Differentiating y = ¢ ex-a w.r.t. x, we get
dy_ = (o ay

dx (x —a)? (x —a)?

349 (d)
=sin"'Vl—x = 2
Y dx
_ 1 1
Ji-(-x) 2Vi-x
_ -1
B 2VxV1—x
350 (d)
We have,
_ 1 ( 2x )
y=008 \T+az
dy -1 d ( 2x )
= —— pr
dx " 42 dx \1+ x2
~
:>dy_ 14x? X2(1+x2)—4x2
dx [(1 = x2)2 (1+x%)2
dy (142 1-—x?
—_—=— = X
dx I1—x2] " (1 + x2)?
dy 5 1-—x? ( 1 )
= —= — -
dx [1—x2|/\1 + x2
2 ‘
d_}? _ m. iflx] > 1
dx —2 .
—, iflx| <1
Ttxe ' x|
351 (b)
v=ae*+be ™ +¢
On differentiating w.r.t. x, we get
y' = ae* — be ™™
Again differentiating w.r.t. x, we get
y'"' =ae* + be™*
Again differentiating w.r.t. x, we get
y'"=ae*—be™* =y

(=1
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