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Q.1 The value of (2.1P,-3:2P, +4-3P,-

equal to:
(1) 1-51(51)!
2

2.1y = [2

3.2P, = |3
4.3P, = 4
(2-B+]a-|5+
=52 +1

Let P be a point on the parabola, y2=12x and N be the foot of the perpendicular drawn
from P on the axis of the parabola. A line is now drawn through the mid-point M of PN,

up to 51t term) +(1!-2!1+3!-...... up to 51t term) is

(2) 1+(52)! (3) 1 (4) 1+ (51)!

Sol.

Q.2

4
parallel to its axis which meets the parabola at Q. If the y-intercept of the line NQ is =,

then:

(1) PN=4

Sol. 4

Q]

Q)MQ=% (3) PN=3

P(3t* 6t)

M

N p3t? 0)

Q (h, 3t) lieon

Parabola
9t2=12h

3t
4

h =

2

|
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Equation of NQ

3t
2
y=[3t 3¢ | x-30)
4
—4t )
putx =0
-4 ,
y:E(—3t)_4t
=2 p=t
T3 T T3
1
PN=6t=6.—=2
3
1 1
= _l1 12 _l1
SRS
wool 1 _1
R=3"1271
X-2 2x-3 3x-4
Q.3 IfA=]2x-3 3x-4 4x-5 |=Ax3+Bx2+Cx+D, then B+C s equal to:
3x-5 5x-8 10x-17
(1)1 (2)-1 (3)-3 (4)9
Sol. 3
X—2 2X-3 3x-4
- 2X=3 33X -4 4X-5 = Ax34+Bx2+Cx+D
3Xx -5 5x-8 10x -17

R, >R,-R;,R;>R;-R,
X—2 2X-3 3x-4
Xx-1 x-1 X -1

=
X -2 2(x—2) 6(x—2)

=AX’ +Bx* +Cx +D

X—-2 2x-3 3x-4
=(x-1)(x=-2)| 1 1 1
1 2 6

=AX +Bx* +Cx +D
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S>X-1)(X=-2){(x=-2)(6-2)-(2x=-3)(6-1)+ (3x-4)(2-1)} =Ax®*+Bx*+Cx+ D
=>xX-1)(x-2){4x-8-10x+15+3x-4} =Ax*+Bx>*+ Cx +D
>(X-1)(X=-2)(-3x+3)=Ax*+Bx2+Cx+D
=-3(x-1)?2(x-2)=Ax*+Bx>*+Cx+D
=-3x3+12x?>-15x+ 6= AX*+Bx?+Cx +D
comparing both side
A=-3,B=12,C=-15
B+C=12-15=-3

Q.4 The foot of the perpendicular drawn from the point (4,2,3) to the line joining the points
(1,-2,3) and (1,1,0) lies on the plane:
(1) x-y-2z=1 (2) x-2y+z=1 (3)2x+y-z=1 (4) x+2y-z=1

Sol.

(7))

r=(1,-2,3)+1(0,3,-3)

P
(4,2,3)

B=(0,3,-3)

M (1, -2 + 32, 3-32)

PM1b
PM.b=0
(-3,3%-4,-310).(0,3,-3)=0
12 2
S0+9-124+N=0=>A=—=—
18 3

m=(1,0,1)areon2x+y-z=1

Q.5 Ify2+log.(cos?x)=y, x e (—%,%},then

(1) 1y'(0)[+1y*(0)|

(3) IY'(0)+1y"(0)]
Sol. 4

2yy' + 2 (-tanx) =y’ ...(1)

diff. w.r.t.x

2yy” + 2(y")%2 - 2sec2x = y” e (2)

Put x = 0 in given equationwe get y =0, 1

from(1)x=0,y=0=y'(0)=0

x=0,y=1,=vy(0)=0

from(2)x=0,y=0,y(0) =0=y"“(0) =-2

x=0,y=1,Y¥(0)=0=Yy"(0)=2

ly“(0)| = 2

1 (2) y"(0)=0
3 (4) 1y"(0)|=2
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o (et e 5 16)
Q_G b Ssin §+sm E+sm o |sequa| to:

65
5n 3 7 n
(1) x (2) > (3) x (4) >
Sol. 2
=2n—|tan” 4 +tan™ ) +tan“E
3 12 63
4.5
21 16
=21 — n—l 3 12 n—] e
nt—ta _ﬂi ta =
3°12
=2n —tan’ B+15) o[ 16
-20 63
=2n—|tan” 63 + cot™ 63
16 1
7T
=27'c—5
_an
2

Q.7 A hyperbola having the transverse axis of length /2 has the same foci as that of the
ellipse 3x2+4y2=12, then this hyperbola does not pass through which of the following

points ?
31 1 1 3
woled  eld el wlB
Sol. 1

X_2 + y_2 — 1

4 3

b} =aj(1-¢7)
3=4(1-¢,?)

1

& =5
focus = (+ a,e,, 0)
= (£1,0)
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1

Length of transverse axis 2a, = \/5 —a, = E
ae, =1
= e2 = \/5
b,2 = a,2 (e,2- 1)

1 1
b2=—(2-1)=—
equation of Hyperbola
eoyro L

2
Q.8 Forthe frequency distribution:

Variate(x): Xy X, > SYP Sy
Frequency(f): fy f, fyenfie

15
where 0<x,<X,<X;<....<X,s<10 and 2. f > 0, the standard deviation cannot be:
i=1

(11 (2)4 (3)6 (4)2
Sol. 3

1

ZS—M— 2
lo} 4( m)

(M
m

upper bound of value of any random variable,
Lower bound of value of any random variable)

1
o> <—(10-0)’
2 ¢ )

o’ <25
-5< o <5
c #6

Q.9 Adieis thrown two times and the sum of the scores appearing on the die is observed to
be a multiple of 4. Then the conditional probability that the score 4 has appeared atleast

once is:
1 1 1 1
(1) 3 (2) 5 3) 5 479
Sol. 4

Total Possibilities = (1, 3), (3, 1), (2, 2),
(2,6),(6,2) (4, 4)
(3,5), (5,3) (6, 6)

(AnB)=(4,4),n(AnB)=1

Re quired probability = P(%}:—__
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1 1

Q.10 If the number of integral terms in the expansion of {32 + 58} is exactly 33, then the

least value of n is:

(1) 128 (2) 248 (3) 256 (4) 264
Sol. 3
1 n-r 1 r
8
Tr+1 B nCr [32J [5 J
n—-r

> - n-r=0,2,4,6,8, .....

%% F=0,816,240000ceeeernnn,

commonr =0, 8, 16, 24..........
no. of integral term = 33.
L=0+(33-1)x8—-> L=32x38
=256

Q.11 J‘_T;I n—| X || dx is equal to:

2
(1) (2) 5 (3) 27 (4) 272
Sol. 1
even function
2J'0 ‘n - x\ dx

n— | x || dx

il 2J.On(n—x)dx = 2{nx —X?}

0

Q.12 Consider the two sets:
A={m € R : both the roots of x2-(m+1)x+m+4=0 are real} and B=[-3,5).
Which of the following is not true ?

(1) A-B = (-0,-3) U(5») (2) AnB={-3}

(3) B-A=(-3,5) (4) AUB=R
Sol. 1

D>0

(m+1)2-4(m+4)>0
=>m2-2m-15>0
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Sol.

Q.14

Sol.
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(m-5)(mM+3)>0
m e (_Oc/ _3]U [5/ OC)
A= (_Oc/ _3] “ [5/ OC)

B=[_3/5)
A-B= (- -3)u[5 x)
AuB=R

The proposition p —>~(pA ~ q) is equivalent to :

(1) (~p)v(~aq) (2) (~p)Aq
(3) g (4) (~P)va
4

~(p ~A~g) >~ p v q

p—(~p v q)

=~pv (~p v Q)
=~p v (q

The function, f(x) = (3x-7)x%3, xe R is increasing for all x lying in:

14 14
(1) [—oof—gju(oloo) (2) [—oorgj
14 3
(3) (—wIO)u[g,wj (4) (‘”'O)U(?“’J
3

2

2 <
f(x) =(3x-7).— +X°.3

3%3

6X —14 + 9%
= 1
Ve

15X — 14
3 3x%

+ - +

0 14/15

14
f(x)>0"1T= Xe(-oc,O)u(ElOO]
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Q.15

Sol.

x d
Q.16 The solution curve of the differential equation, (1+e™)(L+y?)

Sol.
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If the first term of an A.P. is 3 and the sum of its first 25 terms is equal to the sum of
its next 15 terms, then the common difference of this A.P. is:

1 1 1 1
1) 5 (B) £ © 3 (D) 5
1
a=3

25 15
—[2a+24d] - ?[2 x (@+25d) +14d |

= 50a + 600d = 15 [2a + 50d + 14d]
= 20a + 600d = 960d
= 60 = 360d

g 1

6
Y _ v?, which passes
dx ! P
through the point (0,1), is:

(1) Y2 = 1+Y|09e[1 +2e‘XJ 2) V2 +1=V('°9e[1+2e_xJ+2J
(3) y:+1 =y(|oge[1 +2exj+2J 4) V2 =1+Y[|09e[1 +2eXJJ
4

I(HVZZ ]dy ) I(Hle‘xjdx
[y + fay = [ o Jox

eX+1‘+c

_—1+y:In
i

x=0,y=1
=-14+41=In2+c = c=-In2

N _—1+y=IneX+1‘—In2
Y

e* +1
N y2=1+y{ln[ > H
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1
Q.17 The area (in sq. units) of the region {(X,Y) 0<y<x*+1,0<y<x+ 115 <X < 2} is

23 79 23 79
(1) Tg (2) 1g (3) 5 (4) 55
Sol. 4
O<y<x*+1, 0<y<x+1

A

32-13 N é _19+60 _7_9
24 2 24 24
1 1
Q.18 If o and B are the roots of the equation x2+px+2=0 and o and E are the roots of the

1 1 1 1
equation 2x%+2gx+1=0, then (a - —J [B - —j (Ot + Ej (B + EJ isequal to :

a B
W F(0+p) @3+ @300-7) @3-
Sol. 3
a+pB=-p,ap=2
[N |
oa P "af 2
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oc+[3__ - __

op =-q= > q

=p =29

(a+lj(ﬁ+1]:aﬁ+—+2
B o o

L b,

R T

The lines F =(?—ﬁ)+|(2?+|2) and =(2?—3)+m(?+3—lz)
(1) do not intersect for any values of | and m
(2) intersect when I=1 and m=2

1
(3) intersect when |I=2 and m=§

(4) intersect for all values of | and m
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Sol.

[

F:(?-i)+|(2?+|2) (1)
+]-K) (2)

Let two lines ¥ -3+ tb

and  F=¢+td

(a-¢).(bxd)

[bxd|

=022 (i ok

‘(21+1A<)x(i+}+f<)

shortest distance (d) =

Since shortest distance between these lines exist
Hence lines do not intersect.

Q.20 Let [t] denote the greatest integer < t. if for some A eR - {0, 1}

im |1 =X+]X : .
'Ho¥ =L, then Lis equal to:
k—x+[x]
1
(1)0 (2) 2 (3) 5 (4)1
Sol. 2
[ 1=x+ x|
lim————| =
x50 — X +[X]
lim 1-X+X
RHL O o =X+ IX]
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I1-h+h
A —h+[h]

. lim
RHL : }IM

. 1
lim —
A

h—0

k—h+0“

,[h]=0

I-X+X
A —X+[X]

LHL: lIm

X—0"

1+h-h

lim—1= 0
LHL % +h+[-h]

|
" h—0

b
-1
A = a1

[-hl1=-1

MR=A2-20+ 1=

N | —

L=2

lim 1 X2 X2 Xz X2 -k
If x0)38 1- COS—-—C0S -+ cos?cos? =27, then the vlaue of k is

i)

Q.21
Sol.

mL L L
x>04 4716 256
28=2k= k=8
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Q.22 The diameter of the circle, whose centre lies on the line x + y = 2 in the first quadrant
and which touches both the lines x=3 and y=2, is ..........

Sol.

| 11,1
Q.23 The value of (0.16) ng'5(3+32+32
Sol.

3
y=2
0, 2) r\
r
(o, 2-at)
X+y=2
x=3
p=r
fory =2
2—o—2
[
forx =3
a-3
la] = |a - 3|
3
:>0c2+(x2-60c+9:>a=5

20=3=2r

1

4
1
T 31
—+—2+—3+ ........ 0 = —— = —
3733 12
3
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Q.24
Sol.
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x 1
Let A= L 0},X e R andA* = [aij].If a;;=109, then a,, is equal to

10

A:xl

1 0
x 1|[x 1] [x*+1 x
1 ojl1 o] | x 1
x> +1 x|[x 1
X L1 0

_{x3+x+x X* +1

A =

A

x* +1 X

A = X +2x X2 +1][x 1
x*+1 x |1 0

X+ X+ X x* +1
a;; = x*+3x2+1 =109
x4+ 3x2-108=0

= (X?+12) (x2-9)=0
X==3

a,=x2+1=10

{x4+2x2+x2+1 x3+2x}
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Q.25 If (%}2 = (%}3 =1, (m, neN) then the greatest common divisor of the least values
of mandnis .............
Sol. 4
m n
I+0)(1+1) |2 i Y(=1-=i)|?
GG R E R S ] (i=71)
(1+i)(1-1) —1+i)l-1-1i
L .. n
:22:1 —1—|—|+13:1
2 1+1
m=38
()3 = 1 (i=v-1)
n=12

greatest common divisorof m& nis 4
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