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31. Ans: C)

F(x) = 2x3 - 9ax? + 12a%x + 1

flI(x) = 6x? - 18ax + 12a?

fI(x) = 6(x? - 39x + 2a?)

f1(x) = 6(x? - 39x + 2a?)

fl(x) =6 (x-a) (x - 2a)

For maximum of minimum F1 (x) =0
6(x-a) (x-2a)=0
xX=a X=2a

Thus p = point of maximum = a

Q = point of minimum = 2a

Now p?>=q = a?>=2a

a =2

32. Ans: C
f (X) _ 2(x2—3)3+27
Let g(x) = (x? - 3)> + 27
gl(x) =3(x? - 3)? (2x)
For maximum of minimum g'(x) = 0
3(x2 -3)? (2x) 50
x=0 x=+3
Thus the point of local minimum is x =0
Hence the minimum value of
f (X): 2(0—3)3+27




=20

33. Ans: A)
f(x) = sin 2x - x
f(x) = 2cos 2x - 1
For max or min f(x) =0 =2 cos2x -1=0

cos 2x = %

{(78)=9n(-54) 747575+ 7%
f(75)=sin(m)-74 =7

f(~24) =sin(-m)+ 24 =/
Difference = (—% —(%)) =7

34. Ans : C

] o

.

2C o ™

V= (30 - 2x)%x
%= (30 - 2x) (30 - 6x)

T.S.A=(30-2x)2+4 (30 =2x)
=400 + 400
= 800 cm?



35.Ans: C)
b

f(x)=ax2+—b:> fi(x) =2ax——
X X

b b}
So fi(x)=0= 2ax=—=Xx= ( j
X2 2a
f“(x):2a+2—b =
X3
2b
_2a+V
2a
=2a +4a
f'(x)=6a>0

L b V3
So, f(x)is minimum at X:[Ej
% %
~minf=a (ij +b(2a]
b
(27ab2j

ab? o4

C? _27

36.Ans: C) 3
Let P(x) =ax3+bx?+cx +d
Pl(x) = 3ax? + 2bx + ¢
Pll(x) = 6ax + 2b
P1(x) has minimum at x = 1
P1(1) = 6a + 2b = b=-3a
P! (x) 3ax? - 6ax + ¢
P(x) has maximum at x =-1 =P1(-1) =0
3a+6a+c=0c=-9
Pl(x) = 3ax? - 6ax — 9a
=3a (x2-2x -3)
= 3a (x+1) (x-3)
P(x) has minimum at x = 3



37.Ans: D)
fl(x) = 3 sin? x cos x + 2\ sin x cos x
= sin x cos x (3 sin x + 21)

0= Ohansworoo (%47
x=0, x = sin! (%)

:—1<ﬂ<1
3

3<-2\<3

-3 3

—<—A<=
2 2

A =0 gives only one root

.-.1:(?,0) v(0.3)

38.Ans: A) 6,0

f(x) =|(x-2) (x-3)|
x> —5x+6, 0<x<2
{—x2+5x—6, 2<xs%

fl(x) 2x-5 < 0 for 0 < x < 2, Decrease from 6 to 0 in (0, 2)

fl(x)=5—2x>0for23xsg

T
f(x) decease from o to 5 is (2%)

.. Greatest value = 6, least value =0

39.Ans : C)
Let x =a cos? 0 + b sin? 0
.a—-Xx=(a-h)sin’@,x—b=(a-h)cos*d
s.y=(a—b)sinfdcosd—(a—h)o
(a — b)sin2 6
N 2
= i (a — b)2cos260 — (a —b)

=—(a-h)2sin’ §=-2(a-h)sin*0

— (a—b)b

<



and % = (b — a)sin26
~dy _2(a—b)sin®f
" dx  (b—a)sin26

= tanf = (z : z)

40. Ans : A)

_ 1—COS(E+x) _ T X .
y = tan 1J(W)=tan 1|ta7’l(z+z)| .

T
Now, E<x<7r

T X T
4 2 2
or T<I4lX
2 "4 2 4
tan| Z+2 || =—tan[ Z+2 (-.-in I quadrant)
2 2 4 2

y =tan~'tan n—(£+§j
N

(-- Principle value of tan"! tan x in - ZtoX)

Jdy_ 1
Tdx 2
41. Ans : C)
Lety=f(x) 2x=f"1(y)
then f (X)= X + tan x
= y=f7(y)+tan(f(y)
= y=g(y)+tan(g(y) orx=g(x)+tan(g(x)) ....... (1)

Differentiating both sides, then we get
1= gl(x) + sec? g(x). g(x)



1
1+sec’(g(x) 1+1+tan?(g(x)
-1 :
2+ (g [from Eq. (i) ]
.
2+(9(x)-x)°

9'(x) =

42. Ans : C)

x2+y2=t—:t—L,x“+y4 =t*+=

2
=[t—}) +2
t

x2y? = -1
= x2.2yﬂ+ y?.2x=0
dx
— 3yd_y = x2y? =1
dx
43. Ans : B)
Let u :sinl( 2x2j: 2tan x
1+X
du 2
dx 1+ X2
and v= tanl( 2X2 ] =2tan*x
1-x
Differential coefficient
dv_ 2
dx 1+ x2
50
du dx
—= =1
(%)
dx
44, Ans : C)

Since, y = sin x°

. X
=SIn|{ —
(180)



dy =7 ( X j
S, —=——-C0S| —
dx 180 180

- T 2
= —— =cosX
180
and = u = cos x
du .
s ——=sinx
dx
dy = 0
q - CoSX
Then & _dx _180
du du sin x
dx
T (o]
= ————C0S X° COS EC X
180
45. Ans : C)

1 gty 1 xy'-y
- 2(2x+2yy1)—a-ea (4)>< 5

20X +y <1+i_z> >< x*

S [From Eq. ()]

Cry?) X

1 1 1 X+y

X+YYy =Xy-y=y :—x—y
. 209'-Y)
(x-y)*

()=20Y0_ -2 _ -2 2.
{0-y03} y(O0) g7 a
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31.Ans : C)
Let x =a cos? 8+ b sin? 0
.a-X=(a-h)sin’@,x-b=(a-h)cos*d
s.y=(a—-b)sinfdcosd—(a—h)o
(a — b)sin2 6
- 2

5 % L(a = b)2c0s26 =(al>b)

= —(a-b)2sin’d=-2(a-b)sin’ 4

and % = (b — a)sin26

~dy 2(a—b)sin®g
Cdx (b — a)sin26

— (a—b)b

= tanf = (a — x)

xX—D>b
32. Ans : A)
1—cos E+x
y =tan~! —(,ZT) :tan_1|tan(z+£)| e (d
1+cos(g+x) 4 2
Now, %<x<7r
T X T
4 2 2

T T X 3T
or -—<-+-<-—

2 4 2 4
T

tan (— + 5)‘ =—tan (Z + ﬁj (-.-in II quadrant)
2 2 4 2




~wir (i)

From Eq, (i)
y =tan~'tan {n—(£+§j}
4 2
T X
(53
_3m_x
T4 2
(-.- Principle value of tan-! tan x in - %tOE)
Jdy_ 1
Tdx 2
33. Ans : C)
Lety =f(x) @ x=f"'(y)
then f (X)= X + tan x
= y=f7(y)+tan(f(y)

= y =g(y)+tan(g(y) orx=g(x)+tan(g(x))

Differentiating both sides, then we get
1= g'(x) + sec’ g(x). g(x)

1 1 1
g (><)=1 : = ;
+sec”(g(x)) 1+1+tan“(g(x))
1 :
QR [from Eq. (i) ]

-
2+(9(x) - x)°

34. Ans : C)
1

x2+y2=t—:t—L,x“+y4 :t2+t_2

2
=[t—}) +2
t

xR =-1

dy +y?.2x=0

= x2.2y—=
ydx



= x3y%=—x2y2=1

35. Ans : B)
Let u =sin1( 2X2j= 2tan™ x
1+X
du 2
dx 1+ x°
and v= tanl( 2X2 ] =2tan™" x
1-x
Differential coefficient
dv_ 2
dx 1+x2
%)
du Qdx) _
“ &7
dx
36. Ans : C)

Since, y = sin x°

. X
=SIn{ —
(180)

dy =7 ( X j
S.—=—>-C0S| —
dx 180 180

— T 2
= Z_=cosX
180
and = u = cos x
du .
;. — =sinx
dx
dy 7 o
dv  av  7onCOSX
Then_yzﬂzL
du du sin x
dx

T o
=———C0S X°COSEC X

37. Ans : C)

N 2



. 209'-Y)
Ty
_20-yO) _ 2 _ 2 _-2

y"(0) ===
{0-y(0} y(0) % a
38. Ans : C)
_siny
sin(a+y)
%: sin(a)
dy sin’(a+Yy)
_dy _sin’(a+y) A
“dx  sina 1+x*-2xcosa
Put x=0,y=0
Then A =sina
39. Ans : B)
(D
y:tanl(ax_bj:tan1 ba
bx—a 142 «
a
=tan"' x— tanl(Ej
a
SOy _ 1
Tdx 1+ %3

ﬂ| 1 =2008x 1 =1004
dx 2

[From Eq. (i)]



40. Ans : C)

d
dy d_)t] __a(cost — t(—sint) — cost)
dx dx  a(—sint + cost + sint)

dt
=tan t

:>d—y =i(tant) ——(tant) —
dx?

.1 sec3t
= sec’t =
at cost at
at t=-)=
( ) ﬂ/ —
dzy
1207za ] =120x24 =2880
41. Ans : D)
Let x = cos 0
2C052Q

1+x 1+cosd cot/
1-x 1-—cosé 25|n29/

sin’ [cot1 \/gj =sin? (cot’l(cot %)

42. Ans : B)
(a++/2 bcosx) (a—+/2bcosy) =a?—h?

(a — V2 bcosy) [0 + V2b(—sinx) 3—;61] + (a +V2b cosx) x [0 —V2b(—siny) = 0
(a—«/z bcosy) (—\/Ebdin xj—§)+(a+\/§bcosx)(\/§bsin y)=0



A+ 7)
(a—h) (—bd%y)+(a+b)(b):0

“b(a— b)% ~ b(a+b)

ﬂ_ a+b
dx a-b

43. Ans : A)
Log y = tan x log (sin x)

1d 1 .
b A tan x ——cos X + log(sin x)sec® X + tan x
y dx sin x

% = (sin x)"*"*[1+sec® x logsin x]
X

44. Ans : A)
y= tan{ 6X\/{j

1-9x

. 1[ 2(3x 3) J
1- (3x/)

y= 2tan‘1(3xy) [

y_, 1 53 (x)}/
dx 1+(3x/)
Y__9

dx 1+9x°

) _ 9
..g(x)—1+9X2

45. Ans : A)
Log (x +y) = 2xy
Whenx=0=>y=1

L {de} 2y+2xdy
X+yl dx dx







