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1. 2sin (12°) —sin(72°) =

(1) —1‘86 @) _@(1;@)
. ﬁmz—ﬁ) @ £<1;J5)

Sol. Answer (4)
2 sin 12° —sin 72° = sin 12° + sin 12° —sin 72°
=sin 12° — 2 cos 42° - sin 30°
= —(cos 42° — sin 12°) = —(sin 48° — sin 12°)
V3 (J— 1]

4

=-2c0s30°sin18°=-2. -

V3(1-+5)

4

2. y = y(x) is the solution of the differential

equation 2x2 Zy 2xy +8y? =0, y(e) = 3, then

y(1) is equal to

(1)

@)

Nlw W|N

Sol. Answer (4)

2x°? Zy 2xy+8y =0

dy _ xy-4y?

= Y =vx
adx X2

xdv

V+W—V 4v? J‘C/Iv —4]—

1 X
= ——=-4Inx-In¢c = = =Incx*
v

Sol.

Sol.

x:e,y:§:>3=Inc+4:>|nc:—1:>c:e‘1

X _nX
y e
x=1:—=|nl:—lne:—1:y=—1
y e
A={xeR:|x+1<2},B={xeR:|x-122}
then
(1) AUB=R-[13]
(2) AnB=[-11]
(3) AnB=(-3,-1]
(4) B-A=R—-(-3,1]
Answer (3)
x+1<2=x+1e(-22)= xe(-3,1)=A
[x-122=x-1<-20r x-122
= x<-1orx>3
= xe(-w0,-1uU[3,x)=B
AUB = (—0,1)U[3,0) = R—[1,3)
ANB=(-3-1]
B-A= (-, -3]U[3,0) = R—(-3,3)
Find the sum S =1+2.3+3.3%+...410.3°

1 1

10 10
(1) 2(19.3 +1) (2) 2(19.3 -1
1 10 1 10
(3) 5(19.3 +1) (4) 5(19.3 -1)

Answer (1)

s=1+23+33%2+...+10x10x 3°

35=0+3+23%2+...+9x32+10x 3"

(1)
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Sol.

Sol.

Subtracting 2s =1 + 3 + 32+ ... + 3% - 10 x
310

10
2s=3 =1 4px30
3-1

(3" -1) 19.3"0 41
4 4

= s=5x3"0_

Water increasing in a right circular cone with
rate 1 cmd/sec. then rate change of lateral
surface of cone is (where height and diameter
of cone is 35 and 14 respectively) at h = 10 cm.

J26 26
N —+ (2) —
10 5
V21
(3) = (4) 5
Answer (2)
ﬁ:3—5:>h:5r
r 7
veteno 25 2203
3 3 3
ﬂzgn.3r2ﬂ:1 ar__A1
dt 3 dt dt  5nr?

Now s = nurl = nrr? + h?
= nr\/r2 +25r? = 7'5/'2\/%
26

when h=10=r=2

ds_x/%

dat 5

2, 4,8, 16, 32, 32 written on a faces of a biased
dice probability of showing up face with mark n
is % of dice is rolled 3 times. Find probability of

sum coming as 48.

7 3
(1) oz () 510

7 13
@) o (4) oz
Answer (4)

P(sum = 48) = P(16) x P(16) x P(16)
+ P(8) x P(32) x P(8)

Sol.

Sol.

1 1 1

x
16

16 16

2
RROREY
8) |32

141213

1412 _13 _13

16°  16° 2"
In the series

(5+x)°% 4+ x(5+ x)* ... 4 x>0
find coefficient of x'°*
(1 ) 5300 (2) 5399
(3) 5% 5010101 (4) —5%° 501C101

Answer (3)

501
5 500 [ X j 1
( +X) [ 51 x X501—(5+X)501

(X)_1 S
5+ x
501

1 501 X
=—(5+x)" ——
5(0+X)

for coefficientof x'°!, consider only %(5 +x)%01

p %(5010101 5400 -x101)

< coefficient of x'0" is 53%° . %0'C, |

Negation of the statement (~p v q) = (~q A p)

(1) ~p=q (2 p=q
@) ~a=p 4)p<=aq
Answer (2)

(~pvag)=(~gap)=~(~pva)vipr~q)
=(~grp)v(~qap)=(pr~q)
Now ~[(~pvq)=(~qAp)]=~(p ~r~q)

~[(~pv@)=(~qgarp)|=~(p r~q)

=~pvq
=p=q
n./2 2
If by = | = Xdxthen
inx
0
(1) L , L , L are in A.P. with
by —b, by —b; bs—by

common difference = -2

(2)
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1 1 1
by - b, ’ by — b, ’ bs — b,
common difference = 2
(3) bs— b2, bsa—bs, bs — bs are in G.P.

(4) bs — b2, ba — b3, bs — bsa are in A.P. with
common difference = — 2

are in A.P with

()

Sol. Answer (1)

cos? nx —cos?(n —1)x
sinx

dx

n./2
b, =b,_4 = J.
0

™2 sin(2n —1)x(-sin x)

sinx

ax

n:3,b3—b2:%1

n:4,b4—b3:_71

n:5,b5—b¢:_§1

1 1 1
by,—b," b,—b; bs—b,

are in A.P with common difference is —2

10. Equation of tangent at p on parabola y = x — x?
is y =4 + kx, x > 0 and let v be the vertex of
parabola, then slope of line joining p and v is

3 2

2 @ 9

23

4) 22
2 @ 6

Sol. Answer (2)

(x+1)y1 =y= e3"(x+'l)2

1 1
yz—m}/—e?’x(XH) y(0)=—~
jid’( - 1
I.F.= @ x+1 =g o9tx+T)

so solution is y-L = Ieaxdx+ c
X +1

11.

Sol.

12:

Sol.

13.

(x+1) 3x
= e
y=73
xe 2o, o1
3 9¢*

If system of equation

—kx + 3y —14z=25
-15x+4y—kz=3
—4x+y+32=4
consistent then k belongs

(1) R-{-11, 13} () R-{-11, 11}

(3) R—{13} (4) forallke R
Answer (2)

-k 3 -14
A=|-15 4 —k [#0

-4 1 3

— —k(12+ k)~ 3(-45 — 4k) —14(~-15+16) = 0
— 12k k2 +135+12k-14 £ 0

K2 2121, = k = +11
k&R ={=1111

Find the value of tan™'

. T
sin~
4
T 47
1) —= 2) ——
(1) 3 (2) 9
5n T
3) —— 4) —=—
(@) -3 ) -5
Answer (1)
COS@ COS[4T[—TEJ—1
tan 4 =tan™’
. T . T
sin— sin—
4 4
cos— -1 —2sin2”
=tan™’ =tan” 8
sin— 2sin " cos ™
8 8
=tan™ (tan_—nj -_I
8 8

ax?>-2bx+15=0,(a,beR) o is a repeated
root and x? —2bx+21=0 have roots o and B

then o + [32 =

@)
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(1) 58 (2) 56
(3) 57 (4) 60

Sol. Answer (1)

a and P are roots of x> —2bx+21=0
= o? +p? :(a+|3)2—2aﬁ

=4b%? —2x21=4b%-42

Further, a is root of

ax’> -2bx+15=0

repeated

3a.a:1—5 and 20(:%
a a
:>(12:E and a:Q
a a

14.

Now, substituting o in x? —2bx +21=0

2 2
3b—2—£+21:o
a a

= b?-2b%a+21a%° =0
= 15a-30a% +12a° =0

= 15a = 9a°
_ . 5
= a =0 (Not possible) or a =3
a2 +B% =4b%-42=4x15a-42
5
=60x§—42:100—42:58

Area of the region bounded by the curves y?
=2x—-1and y*=4x-3is

1 1
(1 5 (2) 3
2 1
@ 2 @ 2
y2:4><—3
y2:2><—1

+1

15.

y? =2x-1 y?=4x-3

Point of intersection is (1, —1) and (1, 1)

+1 2 2
Area = j yees) fyiet dy
¢ 4 2
I 1y
-4 4
If sum of first n terms of tow AP’s are in ratio of

3n + 8 : 7n + 15 then the ratio of their 12t term
is

(1) 8:7 (2) 7:16

(3) 74 : 169 (4) 13 :47
Sol. Answer (2)

S, _ 3n+8

S', 7Tn+15

16.

2a+(n-A)d 3n+8
2A+(n=1D  7Tn+15

a+11d 77 7

Putn=23 = =—=—
A+11D 176 16
b _ 7
t'h, 16
The value of

lim tanzx(\/Zsin2x+35inx+4 —\/sin2x+63inx+2)

4
X—>—
2

is
1 1
12

s 4
12

(1

@)

Sol. Answer (3)

lim tan2x(\/2$in2x+33inx+47\/sin2x+63inx+2)

T
x>
2

(0x oo form)

25in2x+3sinx+4—(sin2x+63inx+2)

lim tan® x

g
X
2

J25in2 x +3sin X + 4 ++/sin x + 6sinN X + 2

tan? x(sin2 X —3sinx+ 2)
lim
n (3+3)

X—>—
2

(4)
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. sin® x
lim >
X_% 6cos” x

(sinx —1)(sinx —2)

lim 1><(1—2)(S|n).(;1)
H% 6 1-sin“x

-1

= lim —x -
=6 1+sinx
-3

+1.1 1

= —X— =

6 2 12

17. Find the number of 3 digit numbers which has

exactly 2 digits identical

Sol. Answer (243)

a
Case-l: —

[[\]
1T 1o
v I

Number of such number =9 x 9 x 2 (‘a can not

be zero) = 162

Case-ll: b a a

Number of such number = 9 x 9 (b can not be

zero) = 81
Number of such number 162 + 81 = 243
18. Mean deviation about mean = M

of data

1, 2,3, ... n. Where n is odd, then values of n'is
equal to
Sol. Answer (21)
Mean of 1, 2,...n:n—+1 2k +1+1 k
2 2
where n =2k + 1
Mean deviation =
[1=(k+1)|+][2= (k + [ +...+|(2k + 1) = (k + 1)
2k +1
_214+2+--+k) _ k(k+1) _(n=1)(n+1)
2k +1 2k +1 4n
2
Given n< -1 _ 5(n+1)
4n n
= (n=1)(n+1)=20(n+1)
=n=21
b dx 49
19. 12f — =In— , then number of
3 (X =4)(x“-1) 50

possible values of b are

Sol. Answer (4)

b
Given 12J‘L =In 49

3(x2—4)(x2—1) 50

12(8 1 1 49
— 5 R dx | =In—
33\ -4 x?-1 50

—~ 4 1| X__2_1| x-1 |g:|n4—9
4 +2| 2 |x+1 50
b-2 1

= In|——=-In|— In——In =ln—
b+2 5

:>|n[g—§ x5 (2*1” In%
_ (b-2)(b+1)’
(b+2)(b-1Y

b® +2b% + b—2b?
b3 —2b% + b +2b°

_49x4 98
"~ 50x5 125

~4b-2 _ 98
—4b+2 125

p®-3b-2 98
=S
b3 -3b+2 . 125

Using componendo and Dividendo,

b®-3p 223 or 27

2 27 223
bt o3p=40 3 _gpo Ot
27 223

Now, let f(b) = b> -3b

1
—I3 1 :/
1 ]

/ -1 0 3

f(b) has local maximum at x = 1
f=1)=-1+3=2

-3b= % has only one solution

b?-3b = %43 has 3 solution

-. 4 distinct values of b are possible.

)
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20. If sum of coefficients of positive even powers of | Sol. Answer (85)

10
x in the expansion of (2X3 +%) is 510 — -39, b* = a* (92 —1)
then value of p is b* 25 9
= — = E -1= E
Sol. Answer (83) a
10 b 3
Given Binomial expression (2x3 +§J = a 4
X

Now equation of normal at (xy,y,) is

General term =
4 (310" a’x b2y 2 42 2,2
100 :(2x3) (_j _10 o 94510-r ,3r+r-10 =22 07 _32.p2_35%
r % r XY
_10 4 210-4 4r-10 2 2
=" C2" 37" x :83/%+1‘;/y5:a2.f—2 dividing by a2
“. rcannot be 0,1,2
S Required sum = :@Jrﬁf’_}’_é
2°12 16
510_(10C020310 +10 C12139 +10 C22238) 8 a
J5x 9 5y 25
_g10 10 9 8 NYAWO Qe
=510 ~(3"0+10x2x3° + 45x4x3° =8 1612 16
=510 _(3'0 1 20x3° + 60x3°) = 8\5x+15y =100
:510—83X39 SO, )\,—B=100—15:85

. p=83

2 2
21. Hyperbola X_2—'Z_2:1 has eccentricity E If
a

8 12) .

normal to the hyperbola at | —,— | is
» [JE SJ
85x+By = L. Then the value of (L —P) is

a a

(6)



