31. If x:Za“,y:Zb“,z:Zc“ where a, b, ¢ are in A.P and |a|<1,|b|<1,|c|<1 then x, y, z are in

1) GP 2) AP
3) Arithmetic - Geometric Progression 4) HP
_ 1 1
Ans.(4) *= = 1% 1

a, b, c,arein A.P

Ul X, y,z are in H-P

32. Inatriangle ABC,let UC = g Ifr is the inradius and R is the circumradius of the triangle ABC, then 2(r+R) equials

1) b+c 2) a+b 3) atb+c 4) cta
A

b

Ans.(2)

-
c a B

Leta=b=1

Dc=\5

r=(s-c) tan c¢/2

ZEH-LZ\E—\EEMH Mn/a

. 2+4/2-242
2
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_abc _ 1x1x+/2
4A

r

R

4><l><1><1
2

02¢+R)=2H-—— Igzz

2

=a+b



33.  If cos™ x-cos” % =a, then 4x*—4xycosa+y? is equal to
1) 2sin2 a 2) 4
3) 4sin’a 4) -4sin’a

Ans.(3) cos ' x—cos™! % =qa

/ 2
O cos_1§)2+\/1—x2 I-Y—E:a
D2 4 O

O ﬁ+L “4_yz
2 2

=cosa
O (1—);2)(4—y2):(2cosa!—xy)2
4-4x? —y2 +x2y2 =4cos’a +xzy2 —4xycosd

O 4x? —4xycosd +y*> =4 - 4 cos® a = 4sin’a
34. Ifina A ABC, the altitudes from the vertices A, B, C on opposite sides:are in H.P., then sin A, sin B, sin C are in
1) G.P. 2) A.P.
3) Arithmetic - Geometric - Progression 4) H.P
Ans.(2) Ina A ABC,

Let the altitudes be p,,p,,p; from the vertices A, B, C respectively then

Pl :%’P2 :%,P3 :%
a b c

20 2A 2A .
U —, —,— arein HP
a b ¢

u are in HP

o |~

1
’E’
O a, b, ¢c arein AP
O 2RsinA, 2RsinB, 2 Rsin C are in AP
O sin A, Sin B, sin C in AP.

[SEEE

1 1

35. Ifh =I 2% dx, I, =I 2¥ dx,
0 0

2 2
I = 2% dxandl, = [ 2% dX, ghen
I |

1) 1,>], 2) I,>1, 3) I;=1, 4) I;>1,
L=(2"4d L=(2"d
Ans.(2) I—J; X, 2—J; X
1 "zd 2 X}d
13_J:)2 X, 14_J:) 2% dx
For x0(0, 1)
x2>x3

0 2% 2%



36.

1 2 1 3
0 2? > 2~
.[0 dx .[0 dx
For x(0(1, 2)

x3 >x2

x3 xz

2% >2

2 3 2 2
I 2% dx >J' 2% dx
1 1

I, >1,

The area enclosed between the curve y = log_ (x+e) and the coordinate axes is
1 2) 2 3) 3 4) 4

Ans.(1) Required area

0
= J’ log(x +e) dx

I-e
Putx+e=t

e

= logztd
Jl'ogtt

=[xlogx -x]; =1sq.units

37. The parabolas y* =4x and x* =4y divide the square region bounded by the lines x = 4, y = 4 and the coordinate
axes. If §,,S,,S, are respectively the area of these parts numbered from top to bottom; then S, :S, :S; is
1) 1:2:1 2) 1:2:1 3) 2:1:2 4) 1:1:1

Ans.(4)

y=4 l .4

>
Il
~

S, :L4 %&—é%x

=16/3

0S,+8,+S,=4x4=16

0s,+s,=16-0=32
3003

0 s, =164,=5,16/

U S;:S,:S; =1:1:1



d
38. Ifx % =¥ (logy -log x + 1), then the solution of the equation is

1) ylog%E:cx 2) xlog%@ZCJ/

3) log E;—I @2 cx 4) log %Ez cy

d
Ans(3)If ¥~ -=y (logy-logx +1)

0D Y Hog Y41
de x[0O0 X [J

Lety=vx

0 v+xd—V =V (logv+1)
dx

(] v+x£:\/(logv+v)
dx

dv dx
O ===
I vlog v J- X
O log(logv) = logx +logc
log (log v) =log (cx)

O log %:cx

39.  The line parallel to the x-axis and passing through the intersection of the lines ax + 2by + 3b =0 and bx - 2ay - 3a=
0 where (a, b) # (0, 0) is

. . 3 .
1) below the x-axis at a distance of o from it

2
2) below the x-axis at a distance of 3 from it

. \ 3 .
3) above the x-axis at a distance of ) from it

2
4) above the x-axis-at a distance of 3 form it

Ans.(1)ax +2by =-3b
bx - 2ay = 3a
. . 3
Solving these two equations we gety = — 5

40. A spherical iron ball 10 ¢m in radius is coated with a layer of ice of uniform thickness that melts at a rate of 50 cm?/
min. When the thickness of ice is 5 cm, then the rate at which the thickness of ice decreases, is

1 ) 1 . 1 : 5 .
1) I6m cm/min. 2) T8 cm/min. 3) Sam cm/min. 4) P cm/min.

4
Ans.(2) V= 3" (x+10)* Where x is thickness of ice.

ndY - 47710 + x)? ax
dt dt

DEIH—XEH‘(XZS‘ :Lcm/min.
Odt O ’

187



dx is equal to

AL I@(logx 1) g

+(log x)*
3) 1ii:2 e 4) ﬁ*c
Ans.(4) Let [ (x)j%g dx

Differentiating from the optins Q(x)
] U
4/ G———+cQ
XHlogx)"+1 1§

. [(log x)2 '+ 1] -Xx |_(2 l?g X) %J
|_(10g x)2 + IJ

2
0O (log X —1)

|(log x)*+ 1|2
f(x)

42. Letf: R _ R be adifferentiable function having f(2) =6, /'(2) = B—B Then [ I

1) 24 2) 36 3) 12 4) 18
f(x)
48 dt
AnS.(4) i, o (0/0 form)
x-2 Xx-2

im SOOI gy iy =18

x42

dt equals

43.  Let f{x) be a non-negative continuous function such that the area bounded by the curve y = f{x), x-axis and the

T T . T
1 = s — 1 +— +4/2 H BEH'
ordinates x 3 and x =8> 4 i %SIHB 2 cos B ++/ BD‘ Then / o gis

1) BE+ IH 2) élg—\/fﬂg
33 9 B3

B
Ans.(4) [

/4

F(x)dx = Bsin B +%cosﬁ +V21

Df'(B):sinB+BcosB-%cosB+\5

B



44,  The locus of a point P (a,8) moving under the condition that the line y =ax +B is a tangent to the hyperbola

2 2
L
a” b
1) anellipse 2) acircle 3) aparabola 4) ahyperbola

Ans.(4) O B% =d®a? -b>
O the locus is a® x* —y? =b?
O i—y_zzbz
11
&

O the locus is a- hyperbola

+1_ y-1_z-2 : \ 1
45. Ifthe angle 9 between the line LEEP A and the plane 2x — +ﬁz+4 =0 issuchthat sin @ == the value
£ 12 2 P y 3
of » is
5 -3
D3 ) 3
3 -4
)3 Y 3
x+1 -1 z-1
Ansﬂ)—T—=ZE—=—5—@“b“q):(L2,m

2x—y+\/X2+4:0
(a3, by.¢5) =(2,-1LWA)

:2-2+2JX
375+ )

L2
3 345+
O 5+A=4A

O A=5/3

sin 6

ad




