|
MATHEMATICS

SECTION - A Answer (2)
Multiple Choice Questions: This section contains 20 Sol. P(E)= ec2
multiple choice questions. Each question has 4 choices ‘ 10
(1), (2), (3) and (4), out of which ONLY ONE s correct.
1 1
Choose the correct answer : = 45 = 3
1. The shortest distance between the lines )
x-1 y -22-1 3. LetA={1,2, 3} number of non-empty equivalence
= = and relations from Ato A are
234 (1)4 25
X+2 _ y-2 _ z+1 i 3)6 (4) 8
7 8 2
Answer (2)
(1) 182877 (2) % Sol. The partitions far a set with 3 elements, {1, 2, 3}
o s {(1},{2}.{3}} - Every element is in its own sub:
@) 277 @) Jz77 {{1,2},{3}} - Two elements are together, one
Answer (1) separate
o {11, 3}, 12} Two elements are together, one
|(az 01) b1 b2)|
Sol. b1%b3 separate
{(2,3}, {1}- Two elerr@ntdfare together, one
;{A separate
bT<b, = 234 {t1,2, 3}~ All elements are together in one subset
782 Therefore, total possible equivalence relation =5
= 260"+ 24j"- 5kA a, 01 =3"+2k 4. If f)=16(sec-1x)2+(cosec-1x)2. Then the
‘(3/ "+ 2k7) (- 26/+ 24" _5kAI) maximum and minimum value of fix) is
‘ 262 + 24252 ‘ ™) 1001 2and2m 2 1105T 2and4m 2
_78- 10 88 33 9 68 17
1277 | 1277 11171 2anden 2 @ 12681 2and3m2
2. In abag there are 6 white and 4 black balls two ballg >9 19 27 16
are drawn at random, then the probability that both Answer (2)
ball are white are Sol. fx( ) = (4sec=1x)2+(cosec-1x)2
(1) % (2) % = (4sec—1x + cosec-1x)2 -8sec— 1, cosec—1,
2 1
= nf O 0
3) 3 @) 4 Egsec—1x+zu-85ec—1x%k2— sec—! XH
a
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2
= 9(sec - X)Z +2 +3mec— 1y —4ipec—1, 4+

8(sec-1x)2
2
=17(sec - x)2 — rfsec-1 X) n:é,
=17H(secaE __Tsec—1 yy+ ,m2 q7m2
0 17 ) 34200 4 342

0

0 20 +
— 170 sec - Sihp T2 T2

§D4 68

i I] 412

sec—, —
- X 34DD[T17

s s s Y o

0
Minﬂﬂz

0 17
sec-1x=T

g‘%ﬂﬂﬂ +4m2

D[I 17

I\/Iax

ﬁﬁn

1089

2
68 110+ 1105tt

68

3*p)+z12(’33)+

2 2

4T _
17

F8=3 +(

[s0)
value of p is

(M)

3)

MR N

Answer (2)

0 3 B
Sol. 8 =[B+=+4&+
0 ﬁB .

then 'the

U4
83H

a5

4 p
16-4p=p
5p=16
=’|6_

5
fax 2o -1
dy y y3
(M2-e

(3)5-e
Answer (2)

Sol. [e ..
JI.F

p

)=1.Thenx [Io
» x(1) ean2
(2)3- e
@)7- e

xe—t=

—[l]ate t_e

+C

(1)

¢ .
xe =teet +c

Givenx(1)=1
T=-eell +c
_e_1 *
from (1)
x =t+14e-t -ety
y o1
Put 3= 7

X e
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Sol. (1

=12 1)( 2+
7. Let Tr‘(zr X X 3)(2ﬁ5),then
64
< 1
”ﬂ,Z_ is equal to
n r 1'r
Ly 2 @32
Mm 45 35
L, @32
3) 45 45
Answer (4)
_ - 12 1)( 2+ 3)(2r +5)
Sol. Tr= (2
64
a1 64
Tr 180 , 300 §EI
1o 30l 200+ 300~
4DD L 500 Dr1%ﬂ
R
m @r-;'ﬂﬂrﬂ%u R
1 4[§
m—aar% ey
i
1 i
Hi-282h
+ — = et
Qr 5 /+2 ’+2HEIEI
: )
im Y- =20 -0
n>e &7 30135 3.5.7([
02 2 2 22 20
14
357 52239
2272 2772
_4080 37
3 0 éﬁ 2012
8. Coefficientofx in(1-x)2008 (1 + x+ x2)2007
(Mo 2 1
)2 43
Answer (1)

-X) [(1-x) (1 +x +x2)]2007

=(1-x)(1-x3)2007

= (1 -x3)2007 - x(1 - x3)2007

[(1 - x3)2007 contains 3A types of exponents while

x(1 - x3)2007 will have (3A + 1) type while 2012 is

(3A + 2) type] that is not possible 0
Coefficient of x2012 in (1 - x3)2007 =0
Coefficient of x2011 in (1 - x3)2007 =0
Coefficient of x2012 in (1 - x)2008 (1 + x + x2)2007 =0

If the images of the points A(1, 3), B3, 1) and C(2,
4)intheline x + 2y =4 are D, E and F respectively,
then the centroid of the triangle DEF is
i

03_2

1) (3, -1 2 ="

MG -1 @ { 2§00

01
i

3) ﬁ%—,-— @

Answer (3)

Sol.

10. 1
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Centroid of the ADEF is the mirror image of the
centroid of theAABC about the line x + 2y = 4,
G1 = Centroid of AABC (2, 3), G2 Centroid of

ADEF.
G, (2 3)

X+2y=4

fA={1,273,.

B= Ijrﬂl:lmn Aandm<n

0n andgcdof ( m,n)=1}.

Then number of elements in set Bis

(1)30
(3)28

(2) 31
(4) 29



Answer (2)
Sol. n=1Tm @ .0

n=2m=1 mcanbel...1
n 2

_ - m 1.2
n=3 m=1,2 canbe 3 53-..2
n

n=4 m:'|’3 m can be 1_32
n

Ny

1 '

n=5m=1,273,4 5

> |3
I
(G NIN)
Ul lw
ur
[
~

5.2
6

n=6 m=15 m
n

o |=

n=7 m=1,23,4,5,6
.6

n=8 m=1,3,57 M
n
n=9m=1,2,45,7,8 m_.1,2,3,4,5 ,_79%}
.6

n=10m =1379 M . Z2137 59.4
101010

n 10

11. How many ways are there to pick 5 letters from
English alphabets such that M is the middle of the
letters (repetition not allowed).

(1) 26C5.5!
(2) 25C4.4!
(3) 26C4.4!
(4) 25C5.5!
Answer (2)
Sol. A1A2_ MA3 A4

%54 x4

12.Let |Zi| =1 fori=1, 2, 3 satisfying

[7122+2223+2321" =a+b2uhere a, b an

T
rational numbers such that arg{5 Z,arg( Z2)=0

and arg(2); = _TT[ then find (a, b)

(M(G52) (2)(-5,-2)
(3) (5, -2) (4) (-5, 2)
Answer (3)
Sol. 71=[1] ei1=%+['i2
ZZ :l 1 P_(O)1 +0Qj
Z = 1 _iﬂn:_’I—L
351k NRNG
2122—Ij L —LD(U
Wn 2
o3 =01 __i [
7223 1H > ﬁH
7371 1 +LDDL+LD
-2 A2 V2t
= - = 0% tald 1 O
122+ D73+ Bl =[F— =] ——=-——
87 W28 & Ah
+[%_l” L0
B2 H2f
=V2-v2i+i

2122+ 2223+ 27 | =[V2 +i(-v2+ 1D

4/(2) 2(-12)]
=5-2>

(a, b) = (5, -2)
13. Let a coin is tossed thrice. Let the random variable
x is tail follows head. Let the mean of x is p and
variance is 02. Find 64 (p + 02).

(1) 48 (2) 64
(3)132 (4)128
Answer (1)
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Sol.
Xi Pi
HHH 0 1
8
11T 0 1
8
HHT 1 1
8
HTH 1 1
8
THH 0 1
8
TTH 0 1
8
THT 1 L
8
HTT 1 1
8
H = Pxi =%
Px2
02=%, -p2
12 g
64%12@
_+1H 3 6.%,::48
41 4
14. Let g(x)= 3fH§H+f(3 -x) x (0,3) and
flx) >0 x (0,3)Dthen g(xdecreases in interval
(0, a), then ajg
7 @ 3
4
)9 ’
- 4
4 4) 3
Answer (3)

0
Sol. g(x)= 3]%)(—3%# (3-%)

'I_'J“D_3D

g'x) =
1733 130

(3—x)

g0l Mgz
g'(x)>0
f’€§@-f'(3-x)>o
30
f(x)>0 f(x)isincreasing

15. Let b2ni"+4k™ A>0 and the projection vector of
bon a=2i+2j" k" is Ef |an|Q7, then the
0

area of the parallelogram formed by vector b and
cqs (in square units)
(18
(2)16
(3)32
(4) 64
Answer (3)
204
a

Sol.c=D( Ea“)af g

5H1+—2A_4ﬁ
9

‘5+2)“x3=7 |5+42\|= 21
0 A>0 A= 8

O A
E=§Eandb=4a/—k>

‘Exc% 32 |-ir+2 42k |=32

0
Area of parallelogram formed byb and ?

‘Ex%32
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16. Letthe parabolay =x2 + px - 3 cuts the coordinate | 18. A hyperbola with foci (1, 14) and (1, -12) passes

axes at P, Q and R. A circle with centre (-1, -1) .
passes through P, Q and R, then the area of through the point (1, 6). The length of the latus rectum

triangle PQR. of the hyperbola is
OEN 23 144
2 2 (@) Jf)L
)3 (4)5
Answer (2)
Sol. Since at x =0, y = -3, parabola (2)30
cuts the .coordm.ate y—a.qxe at (0, -3) ;?fg
Equation of circle will be 3)
X+1)2+(+1)2=(-1-0)2+(-1+3)2
=1+4=5 (4) 100
X2+2x+y2+2y=-3=0
Circle cuts x-axisaty =0 Answer (3)
X2+2x-3=0,(x+3)(x-1)=0 ' '
(_3, 0), (1, O) Sol. |Sp - Spl = 2Cl, SS = 206
Area of A s(1, 14), (1, -12), P(1, 6)
30 é
1 = 1 3
O = 3 =— = -
2 Q ‘ 2(3) > 20=|8-18|
. a=25; 20e = 26
17. |f the Cl rE-IE\/Bj +y2=12 and parabola
ae=13

y2=23x[interseets at P, Q and R. Then the area
of triangle PQRis

(1) 10 sq. units 2) 12 sq. units (1914)
(3) 14 sq. units (4) 16 sq. units
Answer (2)
Sol. Simply solving both we get x = 0, 23
(23, 213

(1,-12)

2b2 2a2(e2-1)
Length of latus rectum = R —

a

_ 2(169 - 25) 288

5 I

(203, -2[3)

APQR = %X(4J§)(2J§) 19.
20.
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SECTION - B 22. If a1, a2, a3..gn are in geometric progression such
Numerical Value Type Questions: This section that a1a5 = 28a2 + a4 = 29, then the value of a6 is
contains 5 Numerical based questions. The answer to (1)635 (2) 784
each question should be rounded-off to the nearest (3)872 (4) 898
integer. Answer (2)
21.If A be a 3 x 3 square matrix such that det(4) = -2. Sol. 01a5=28 02r4 =128
If det(3 adj(-6 adj(34)) = 2n - 3m, where m = n, then a2+ad=29 ar+ar3=29
am +2nis equal to ar, ar3 are roots of k2 - 29k + 28 =0
Answer (104) k=1 k=28
Sol. Concept: A. adj(A) = |A]/, det(M) = A n det(4) ar=1,ar3 = 28
det(A) = |A|n-1, where n is order
det(3 adj(-6 adj(34)) r2=28a2=
=33 - det(adj(-6 adj(3A))) 28
=33 - (-6 adj(3A)))2 ag =ard 026= 2,10 = 2L8 x(28)5=(28)4
=33 (-6)6 |3A|4
=39+ 26 - 312 - (-2)4 ab = (28)2 = 784
=321 - 210 23,
n=10,m=21 24,
dm+2n=104 25.

ggd
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