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Q.1

Ans.

Sol.

Q.2

Ans.

Q3

Ans.

MATHEMATICS
The proposition p — ~(p A ~q) is equivalent to
() -pvq (2) ~p) v (~q) (3)q @ p)rq
(1]
p2>~(pr~9q
= ~pv~(pr~9)
SN g
=~(Arq vy
=~pPVvq
The area (in sq. units) of the region {(x,y): 0<y<x +1,0<y<x+1, % <x=<2}is
L 23 79 79 23
1) — 2) — 3) — 4) —
”ﬁ ()24 {}16 ()16
2]
Oéyéxz'T ,0sy<sx+1, % =x<2

\ 4(23)
| V7
pEr
._%/ 0 1/

Required area = J.(:rc2 +1)dx + :12— (2+3)x1

RN

)
-
3]

If the number of integral terms in the expansion of (3"? + 5"%)" is exactly 33, then the least value of n is-

(1) 128 (2) 264 (3) 256 (4) 248
131
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n-r r

Sol. T..1="C, (3) 'z |(5)Ei (nzr)
Clearly r should be a multiple of 8.
.. there are exactly 33 integral terms
possible values of r can be
0, 8,16} covnsnmanny 2%
. least value of n = 256.

Q.4 2m— [sin‘l %-t- sin”! E+ sin™! é—g] is equal to-

n on
()— i) — (3) S 4) =
Ans. [1]

Sol. 2n- [sin‘l [EJ + sin‘l[i] + sin‘l(ﬁ}]
5 13 65

Q.5 The lines
F=(-7)+(2i+k) and
F=(2-D+m@+)—k)
(1) intersect for all values of / and m
(2) do not intersect for any values of / and m
(3) intersect when /=2 and m = %
(4) intersect when/=1and m=2

Ans. [2]

Sol.  F=i(1+20+ j(-1)+ k()
F=i(2+m)+ j(m-1)+ k (-m)

For intersection

1+2(=2+m (i)
“1=m-1 ..(i)
f=—m (iii)
from (i) m=0
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from (iii) (=0
These values of m and { do not satisfy equation (1).

Hence the two lines do not intersect for any values of £ and m

Q.6 J‘| | x| dx is equal to-
=T

2
(= Q) % () 2 @) V212

Ans.  [1]

Sol. |n—|x||dx =2 ||ln—x|dx
I !

= 21](1': —x)dx
0

9 T
=2 [nx—x—} =7’
2
0

Q.7 Consider the two sets :
A = {m € R : both the roots of x* — (m+ 1x+m+4=0arereal} and B= {-3. 5}.
Which of the following is not true ?

(HAnB={3} (2)AuB=R
(3) A—B= (o0, -3) U (5, ) (@) B -A=(=3,5)
Ans. 3]
Sol. A:Bz20

=(m+1)P-4m+4)>0
=m+2m+1-4m-16=0
=m -2m—-1520
= (m-5)(m+3)=0
=m e (—eo,— 3] U [5, )
s A= (~0,-3] U5, %)
B=[3,4]
A-B=(-,-3)U[5,x)
ANnB={-3}
B-A=(-3,5)
AUB=R
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Q.8 If o and P are the roots of the equation x* + px + 2 = 0 and 1 and 1 are the roots of the equation

o
2x% +2gx + 1 = 0, then (a —lJ[B—lj(owl][B + l] is equal to-
o B b a
(1) 79-47) @) g2+ @) 7(0-p") L Ber)
Ans. [3]

Sol. a, B are roots of x> + px +2=0
S’ +pa+2=0&pF +pB+2=0

=% i,% are roots of 2x” + px + 1 =0
o

1, <
But —, — are roots of 2x2+2qx +1=0
o

= p=2q9
Alsoa+pB=-p apf =2

(-3 -3) (=5) B+ 2)
_[a®=1|B>-1)ap+1 [U.B+1J
o B B o
_ (-pa—3)(pB-3)(ap+1)*
(ap)®

~ 2 (po + 3p(a + B) + 9)

YIRS

©-p?) = % ©—4)

Q.9  Let P be a point on the parabola, y* = 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, parallel to its axis which meets the

parabola at Q. If the y-intercept of the line NQ is %, then-

(1)PN=14 @Me= ¢ (3)PN=3 @wmo-1
Ans. 2]
Sol.
P
(0,4/9) g
M

T
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Let P=(3t°, 6t) ; N = (3%, 0)
M = (3t}, 3t)
Equation of MQ : y = 3t

: 3.2
5 Q= [4t St]

Equation of NQ
3t

y: e ——————
[Et“"—St?]
4

(x —3t)

y-intercept 0f'NQ=4t=i:>t=l
3 3
9, 1
MQ=—-t'==
Q 4 4
PN=6t=2

x—-2 2x-3 3x-4
Q.10 IfA=|2x-3 3x—-4 4x-5 | =Ax +Bx’+ Cx+D, then B + C is equal to-
3x-5 bx-8 10x-17
(-3 (2)9 (3) -1 (4)1
Ans. [1]
x-2 2x-3 B3x-4
Sol. A=|2x-3 3x-4 4x-5
dx-5H Hx-8 10x-17
=Ax’ +Bx*+Cx+D
Rg—)Rg—R| Rj_)Rj_RZ
x—-2 2x-3 3x -4
A=|x-1 x—1 x—1
x—2 2x-2) 6(x-2)
x—2 2x-3 3x-—-4
=x-1)x-2)| 1 1 1
1 2 6
= 3(x-1)°(x-2)=-3x" + 12X’ — 15x + 6
~B+C=12-15=-3

Q.11  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) = 2) — 3) = 4) —
(1) - (2) 7 (3) 5 (4) 5

Ans.  [4]

Sol.  Sum of 1™ 25 terms = sum of its next 15 terms
=5 (Th Foeoen + Tas) = (Tag + ....... + Tyq)
= (gt +Tg) =2 (Ty+ ..... + Tas)
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Q.12

Ans.
Sol.

Q.13

Ans.
Sol.

Q.14

Ans.
Sol.

:)4—; [2><3+(39d)]:2><% [2x2+24d]

= d=

A dice is thrown two times and the sum of the scores appearing on the dice 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) 9 (3) 3 (4) "y

12]

A : Sum obtained is a multiple of 4.

A=1{(1,3),(2,2),3,1),2,6),3,5), (4,4),(5, 3), (6,2), (6, 6)}

B : Score of 4 has appeared at least once.

B=1{(1,4),(2,4),3,4),(4,4), (5,4),(6,4), (4, 1), (4,2), (4, 3), (4, 5), (4, 6)}

. - B P(BnA)
R d probability= P| — | = ————
equired probability [A} PA)
— LI
9/36 9

The value of 2. 'Pg—3.°P; +4 . °P, — ... upto 51" term) + (1! = 2! + 3! — ... up to 51" term) is equal to-

(D 1+(52)! (2) 1 -51(51)! (3)1 4 1+(50)!
(1]
S=(2.'po—3.2P;+4.%p, ......... upto 51 terms)
+ (11 + 21+ 3! ........... upto 51 terms)
[ "o =n]
SS=(2x11-3x21+4x3! ... 52.51!)
121+ 3 i, Gnh
= (2! =34 +52!)
+(11-214+30 -4+ .. +(51) 1)
=1!1+521L

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.
(Dx+2y—z=1 Q)x-y-2z=1 x-2ytz=1 A 2x+ty—-z=1
[4]
P(4,2.3)
?
Ae ;_] oB
(1,-2,3) M (1,1,0)

Equation of AB=F = (i+]) +A(3j—3k)
Let coordinates of M = (1, (1 + 32), — 34),
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PM=—3i +(3L-1) ] =30 +1) k

AB = 3j - 3k
~PM L AB = PM- AB =0
=3GA-1)+9h+1)=0

:>»7L=—l
3

S~ M=(1,0,1)
Clearly M lieson2x +y—z=1.

Q.15 Let [t] denote the greatest integer <t. If for some L € R— {0, 1}, lim’1 .l b5 P L, then L is equal to-

x=0| % —x +[x]

(l)% 2)0 (3)2 (41
Ans.  [3]

Sol. LHL: Lim[-=*=¥ - [ 1
x—)0'|7\.—x—1| |7‘.—1|

I

1-x+x
A—x+1

RHL: lim

x—0"

For existence of limit

LHL = RHL
] . LREEh.
FESTRTY 2
2L= 4 =2

]

Q.16  The function, fix) = (3x — 7)x°", x € R, is increasing for all x lying in

(1) (-, )L [%,m) (2) (-0, 0) U [%,m)
14 14
(3) {_‘.’Ca E] (4) (_msﬁlu(oam)
Ans.  |2]

Sol.  fix)=(3x-7)x"
= f(x) = 3x"" - >

_ m.23 14
= fx)=5x""- PWTE
_ 15x-14 ~0
3X1.l'3
R {
0 14/15

5 PG>0 x e e, 0F (%,m]
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Q.17  The solution curve of differential equation, (1 + ¢ )(1 + yz) % - yl, which passes through the point (0, 1)
X

is-

X X
(1) y2 +1= y[loge[l_;e ]+2] 2) y2= 1+ ylog{l-"ze ]
2 1+e™™ 3 1+e°®
3)y =1+ylog¢[ 5 ] 4)y +l=y[loge[ - ]+2]
Ans.  [2]

Sol.  (1+eM(l+y) dy =y
dx

=9 _ e"
=>A+y)dy= oot dx

+e
1 : x
= |y-——[=Mm(+te)tc
Y
.. It passes through (0, 1) = ¢c=—/n2

X
:yzz 1 +yfn [l+2e )

Q.18 A hyperbola having the transverse axis of length J2 has the same foci as that of the ellipse 3x* + 4y* = 12,
then this hyperbola does not pass through which of the following points ?

23 elf) ole) ek
Amns. [1]
2 2
Sol.  Ellipse: = + ¥ =1
4 3

eccentricity = Jl _% = %

~ foci=(+ 1, 0)

) 1
for hyperbola, given 2a = J2 =a= —
V2
.. hyperbola will be
x>y _
]
1/2 b2

eccentricity = y1+2b”

on2
- foci= [11’1 '22b ,UJ
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-+ Ellipse and hyperbola have same foci

[1+2b2 B
=y =1

2
= b= L
2
) <3 v
.+ Equation of hyperbola : o =il
s gy =
2

31 \ .
Clearly [\/: —~—] does not lie on it.
2'\2

Q.19  Ify’ +logfcos’x) =y, x € [—g %J , then-
(D ly"(0) =2 ) y' (Ol +1ly'(0) =3
(3) y'(0) + ly"(0) =1 (4)y"(0)=0

Ans.  [1]

Sol. y* +In(cos”x)=y X € [“E,EJ

forx=10 yv=0orl
Differentiating wrt x
=dyy' —2tanx=y'
At (0,0)y'=0
At(0,1)y'=0
Differentiating wrt x
2yy" + Z(y')2 —2sec’ x= y
At(0,0)y"=-2
At(0, 1)y"=2
ly" (0)|=2

Q.20  For the frequency distribution :
Variate (x) : X], X2 X3...Xi5

Frequency (f) : fi ;o 5.0

15
where 0 <x; <x; <x3<...<x;5= 10 and th > 0, the standard deviation cannot be

t=1
(1 (2)4 (3)2 (46
Ans. [4]
Sol. o' < % M—m)
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Where M and m are upper and lower bounds of values of any random variable.

1 2
"< —(10-0
4( )
=0<0o<5
.. o0# 06,

Q.21  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

Ans. [3]
\ y=2

Sol.
Nxt+ty=2
x=3

N

-: center lies on x +y =2 and in 1™ quadrant
center = (o, 2 — o)
where a>0and2-a>0=0< a<2

-+ circle touches x =3 and y =2

=3 -a|=[2 - (2 - o) =radius
3

>k3-a|l=lgf=a= 5

.. radius =a

=> Diameter = 2o =3

x—=0

2 2 2 2
Q.22 If lim i 1-cos > —cos >+ cos2—cos>— |\ =2 k, then the value of k is
x° 2 4 2 4

Ans.  [8]

2 2 2 2
Sol, lim L 1- cos>— — cos— + cos —cos — =2

x-0 | x® 2 3 2 4
2 2
[1 — €08 %] [l— cosxz]
N Ll g
8 32

- :lcl—m <2 2 52 &
2 4

=23=0% 5 k=3.
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Q.23

Sol.

Q.24
Ans.

Sol.

Q.25

Ans.

Sol.

1
Let A= [}1; {]}’ x € Rand A* = [ag]. Ifa;; = 109, then a» is equal to

[10]
A=F 1]
1 0
x 1]_[x*+1 x
10 X 1
1 x||x*+1 x
X 1 X 1k

_ {(x2 ~1-1)2 +x2 X(X2 +1)+x}

x 1
1 0
x%+

o
|

x(x2+1)+x e
a =X+ 17+ x*=109
==x=43

apn=%+1=10

ey ]
logy 5| c4—+—+...to®

The value of (0.16) [3 8 ] is equal to ;
(1 2) (3) (4)
[4]

logy s l+L2+ ............... to o«
(0.16) X "[3 3 ]

1
_ i]mg‘i%_l(ﬂ
25

18 (%] 15~
4oy

N ! Lnf3
If G * 1] = G * 1 ] = 1, (m, n € N), then the greatest common divisor of the least values of m and n is
-1 —k

() ' @) 3) )
4]

141V g TNRE
T = =1
=) -3

_ [(lgi)z ]l’l‘la’? _ [(14.:]_)2 ]1133 .

-2

— (i)mf?. = (_i)[’b"_’r =1
= = =4k and — =4k,
2 3

== m=8kjandn=12k»
Least value of m=8 and n=12.
L GCD=4
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