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PART : MATHEMATICS

1. What is probability of getting '2" in even number of throws of a die is ?
4 5 6 3
1) — 2) — 3) — 4) —
()11 ()11 ()11 ()11
Ans. (2)

Sol.  Let P is probability of getting 2 in single through then P = %

Hence probability of getting 2 in even trial = PP+ PPPP+ PPPPPP +......... ©

s 5 1
__ PP _6"6 _5
1-PP , 5 5 11
6 6
2. A G.P. of 64 terms is such that Sn (total) = 7(Sn)odd terms then common ratio of G.P is
(12 (2) 6 (3) 10 (4) 14
Ans. (2)
Sol. a+ar+ar?...... 64terms=7 (@a+ar+art+....... 32 terms)
64 212
a(r —1):7 (a(r ))3 -1
r—1 re —1
e
r+1
r+1=7
r=6
(w/2F 1/3
3. Valueof Lim | oSt )yt s

x_)g 3 (X = 7'[/2)2

Ans. (2)
Sol.  Apply L-H rule
cos(n/2)x 0 — cos (x)(3x?)
im
x—>m/2 2(x — m/2)1)

_ =sinr/2-x) 3 , ZE(ET

Bl X —(n/2=x) "2 2\ 2

(by Leibnitz theorem)
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4. If all word by using letters of word “GTWENTY” are arranged as in dictionary, then rank of the word
“GTWENTY” is
(1) 552 (2) 553 (3) 554 (4) 551

Ans. (2)

Sol.  Alphabetical order of letters of the word is

E,G,N, T, T,W,Y
For rank of word
GTWENTY

%+2|_—2|—5+3|_4+0|_3+0|_2+0|_1+0m+1

=360 + 120 + 72 + 1 = 553

1 1 1
5. If G + e N Co _ D then value of n+m —8 is
2 3 10 m
(1) 2033 (2) 2034 (3) 2032 (4) 2034
Ans. (1)
1 11 1 11 9
Sol. & + o + g T Co _ > L Cr
2 3 4 10 S (r+1)
19 12
=—Y — 'Cr
12r§1 r+1
134
=— C
1251 r+1
1 (12, +12C5 + ...+ 12C1o)
12
%(212— 12Co — 12C4 — 12C11 — 12C12)
1
— (2122 - 24
1 ( )
1
— (212 - 26
P ( )
_ V(o048 —13) = 285
6 6
n=2035 , m =6
Hencen + m — 8 = 2035+ 6 —8 = 2033
6. In an A.P as = 2 then common difference for which ai.as.as is least is
16 8 15 15
1) — 2) — 3) — 4) —
() @) (3) 5 ) 5
Ans. (2)
Sol. as=a+5d=2 = a=2-5d
P = aiasas
=a(a+2d)2

(2 - 5d) (2-3d)2
2(4 —16d + 15d2)

= 2(~16 + 30d)

Q_-U”
|

Soatd= Ezi P will be least
30 15
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1 00
7. A=10 o B|and|2AP =22 then, find a (a, B,sI)
0 B «
(1)3 (2) 4 (3)5 (4)6
Ans. (3)
Sol. ol —B2=|A|

And  [2A] = 221
Now  (2%A])® = 22"
Al =
—p2=16
(0—B)(a+P) = 16

Case:l o+ =8

o—P=2 - a=5, B=3
8. If 4cosO + 5sinb = 1 and a satisfy equation and a.e (—g g then, value of tan a is
J10+10 J10-10 10— J_ V10+10
M=% @2 @) @ ——

Ans. (2)
Sol. 4c0s0 + 5sind = 1

1-tan?(6/2) 2tan(6/2)
4 +5 =
1+tan?(6/2) 1+tan?(6/2)
= 5tan? (6/2) - 10 tan (6/2) -3 = 0

10+,100-4(5)-3) 10+.160 5++40

= tan(6/2) = = =
2x5 10 5
oe (—m/2, n/2)
%e (— /4, m/4)
tan(a/2) € (-1, 1) Hence tan(a/2) = _;/E

2[5—%} 2{5—\/4_0J
1o 2tan(a/2) _ 5 _ 5
1-tan?(a/2) 1‘(1‘mj2 1_[”40_2\/EJ

5 25 5

5 j 5 J_ J40 +4
2£_§ - J40-4 \/_+4
5 5
_ 5,40 +20-40-4+/40
2 24
~J40-20 +10-10
ucaiing feoiter tomerrow 12

2[5—\/5
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Ans.

Sol.

10.

Ans.

Sol.

11.

Ans.

Sol.

2+2x —-3<x<0
X ER
2

o= -Xx —-1<x<0
g(x) = e

(1) [1, 4} @) [—oo,%]u[t ) @ E 1]u{2} ) [1, 1]u[4, ]

2+2g9(x) -3<g(x)<0
00| o o

2-2x -3<—x<0 and -1<x<0

1+X _1<x<o0
1+% 0<-x<1 and -1<x<0 5 <
“12+42x -3<x<0 and O<x<i1 _ 2+2xx x=0
1-% 0<x<1 and 0s<xs<i |17p 0<x=i
2
1
L 1/2
1 0 1

So range of

fog(x) is {% 1ju{2}

If AAT = I, where AT is transpose of matrix A then, %A[(A + AT)2 + (A - ATﬂ =7

(1) A2 (2) A3 41 (3) A2 + 1 (4) A + AT
(4)

%A[ZAZ +2(AT)1

=A% + A (AT)?
=A%+ AT

A relation R is defined on I x I such that (a, b)R (c,d) if and only if ad — bc is divisible by 5, then
relation R is a

(1) Reflexive and symmetric relation both
(2) symmetric and transitive relation both

(8) Transitive and reflexive relation both

(4) Equivalence relation

(1)

Vv (a,b) eIxI

ab-ba=0, which is divisible by 5 always
= (a,b)R(a, b)

So R is a reflexive relation
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If (a,b)R(c,d) = ad-bcis divisible by 5
= cb—da is divisible by 5
= (c,d)R (a, b)
So, R s a symmetric relation.
If (a,b) R (c,d) and (c,d) R(e, f) = ad — bc = 5\ and cf-de = 5u
= af — be need not be multiple of 5 = (a, b) R (e, f)
Let (a,b) = (6, 1), (c,d)=(0,0), (e,f) =(1,7)
ad—bc=0 and cf—de=0
but af — be = 42—1=41 is not multiple of 5
o] R is not a transitive relation

19 %(x2cosx  sifx+1 "
. J‘ 14 Tcx esinzozs -
2
2 2 2 2
(1) E43% o LA @ = .3 5 @ = 3%,
2 4 4 4 4 4 4 4
Ans. (3)
Sol. By even odd property
2
j(xzcosx+sin2x+1)cix
0
2 3 cos2x
I X2 CoSX + = — ——== |dx
2 2
0
xzsinx—IZXSinxdx+3—X—Sln2X
2 4
0
3 in2 2 3 in2 g
= | x®?sinx - 2x(—cosx)—J.2(—cosx)dx L 2XSINEX T 12 gin + 2xcosx — 2sinx + —x — SI1X
2 4 2 4 |
L 0
[ 2 2
S| i0-24+3" _o|_o] == 3" o
4 4 4 4
13. If|z+1]=az+B (1 +i)and z :%—2i , then the value of |a + B| is equal to, where a, B € R
(1) 4 (2)3 ()2 (4) 1
Ans. (2)
Sol. B—Zi‘:[%—2aij+[3i+ﬁ
9
20=p and L +p=.2+4
a=p 5 B 2
+20L=§
2

1
=2 Ans.|o+p|=3
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14, If mean and variance of observations 60, 60, 44, 58, 68, 56, a, B are 58 and 66.2 respectively then
o? + B2is equal to
(1) 6150.2 (2) 7181.6 (3) 9532.8 (4) 3252.6

Ans. (2)

2
Sol. o%= % - (x)° =66.2

602 +60° + 442 + 582 + 682 +56° + a® + B>

- (58f =66.2
8
2 2

3600+ 3600+1936+ 33684+ 4624+ 3136+ a“ +3 _ 66.24+ 3364

20260 + o? + B2 = 8 x (3430.2)

o2 + B2 = 27441.6 — 20260

a2 + B2 = 7181.6
15. 3,b,C are three pairwise non-collinear vectors. a+ 6bis collinear with ¢, b+5¢is collinear with a, then

a+ab+pc=0,theno+p =2

(1) 36 (2) 30 (3) 25 (4) 39
Ans. (1)

Sol. a+6b=A¢
b+5¢=pa = 6b+30¢=6pa
a—-30c =X\c —6pa
(1 +6p) a=(r+30K
a and ¢ are non-collinear

SolA=-30and p= —%
So a-+6b=-30¢

4+6b+30¢=0
~a+B=6+30=36

16. If ﬂ—( sin2x Jy AL and y (0) = 0 than y(gj is

dx 1+cos?x) 1+cos?x
A g; 2 (2) 1 (3) 5 (4)3
ns.
Sol ﬂ_( sin2x jy_ sinx
" dx (1+cos?x 1+cos? x
_J- sin2x
If = treos?x  — gfmlives?x) _ 14 0og?

So general solution of DE

sinx 5

1 +cos?x) = | —————.|1+cos” xdx
4 ) J-1+coszx ( )d
y(1 + cos2x) = — coSX + C
y(1 + cos?x) + cosx = ¢
were y(0) =0
O+1=c
y(1 + cos?x)+ cosx = 1

_ 1-cosx
1+ cos? x

fa)-8-
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(cosecx—sinx)
cosecxsecx + tanxsirf x

17. iff dx =f(x) and f(n/2) = 1 then f(w/4)

1
1) 1+—tan'= 2) 1——tan ' —
(1) 7 > () e 5
1 1 1 41
3) 1———tan"' L 4) 1+ ——tan"' L
3) 7 : (4) 7 >
Ans. (3)
1+ sirf x
Sol. potese o S
I 1 +sin“x
COSX  COX

_ [ i+sirf xJoosx .

J  1+sintx

sinx =1, cosxdx = dt

1+12 12
.[1+t4dt_.[ 1 e

1
- [ t— =4
uc+2 t

= Ltan’1i+c (1+l2]dt=dx

2 2
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(2" +27 Xtan x)tan™ (2x2 ~3x+ 1)

18. f(x)= , then find '(0)
(7x2 —3x+1f

(1) V3n (2) v2n (3) Vn 4)2Jn
Ans. (3)
Sol. RHD = lim @+N)-0)

h—0 h
(2" +2" Jianh flan~'fen? ~3n +1)
. (2 —3n+1f _ oron)tann Jtan(eh? —3h +1)
h+0 h

"h (e _gnif

2x1x+tan™'1 24n Jr
= = T
1 2
similarly LHD = n

19. Statement- I: f(x) = 4/2x% —3\J2x-1=0 has only one solution in x e (%1}

Statement- II: cos % is a solution of f(x) =0

(1) Statement- 1 is true & Statement -2 is true  (2) Statement- 1 is true & Statement -2 is false
(3) Statement- 1 is false & Statement -2 is true (4) Statement- 1 is false & Statement -2 is false
Ans. (1)

Sol.  f(x) = 4/2x% —3/2x -1
f(x) = 12/2x% -3/2
F(x) = 3v2(4x? 1)
f(x) = 3v/2(2x +1)2x—1)

o - 1ok
I I
= 1 l
2 2
In xe (%1) , f(x) is increasing

and f( J < 0 and f(1) > 0 so only one solution in (%1}

N =

f(x) = v2(4x® ~3x)-1=0

Put x =cos I
12

V2| 4cos® X —3cos - |-1=0
12 12

\/Ecosg—1=0

It is true.
So both statement are true
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20. If A@)=2i+2j+k & B(b)=2i+4]+4k, find the length of angle bisector of .~ AOB .

(1) %\/136 (2) %\/236 (3) %\/236 (4) %\/136
Sol. (4)
(0)
3 6
A(a) D B(b)
1:2
Position vector of D = [Wj
So |oD| = %\/36+64+36 =% 136
21, Area inside the curve x? + y2 = 169 and below the line 5x —y = 13 is
(1) 169n_169 112 65 (2) 169n 160 ;41265
4 2 13 2 4 2 13 2
(3) 169 N SN (4) B9 16l 169
4 2 13 2 4 2 13 2
Ans. (2)
Sol.

Solving line & circle x =0, 5

12
tanoa = —
5
f 12
SinoL = —
13

. (m 5

SIn | —+a |=C0Sa = —
(5ra)-oosa

Now area of segment

%(rz)(e —sino)

lx169x E+sin‘10L—si E+oc
2 2 2

169{71 . 412 5}
=——|-+sin ——-—

(0, -13)

2 |2 13 13
169 169 . ;12 65
= +——sin”T — - —
4 2 13 2
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22. If f(x) = 2 — x2and f(x) = 0 has m solutions. f'(x) = 0 has n solutions thenm + n =
Ans. (5)
Sol. f(x)= 0=>2x=x2

number of solutions =3

and

number of solutions of
f(x) =0

2x /N2 = 2X

2 solutions

So total 5 solutions
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