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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
s M2 = Ay
b @ @) 7 @
Ans. (2)



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

5
Hence probability of getting 2 in even trial = PP+ PPPP + PPPPPP + ... =
-
PP 66 _5
1-PP | 5 5 11
e
6 6
2. A G.P. of 64 terms is such that S, (total) = 7(Sn)edd terms then common ratio of G.P is
(1)y2 (2)6 (3) 10 (4) 14
Ans. (2)
Sol. a+ar+arf’....64terms=7(a+ar+art+.... 32 terms)
A
b 1) a1
r—1 | rd _1q
1= .
Ikl
r+1=7
r=6
(=r2f 13
3. valeof Lim | =250 )y s
=3 5 (x—mn/2F
PR £ 32 \3 AT
T 3(n T (=
1) 3= 2) == 3 f 4
37| @53 @3] @3
Ans. (2)

Sol. Apply L-H rule

o cos(xf2)x0—cos(x)(3x2)
el 2(x—=/2)1)

(by Leibnitz theorem)

¢ N2
|

—SW{_::"E—X] ] §|E
2l2)

g 3
Lim iy =
xoxl2 —(n/2-%) 2
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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
1L6 2@
E+E+3Lﬂ+0|_3+0|_2‘.-0{_1-r0|_g+1
=360+ 120+72 +1 =553
11 11 11
5. If —C +& +—Ga - , then value of n+m -8 is
2 3 10 m
(1) 2033 (2) 2034 (3) 2032 (4) 2034
Ans. (1)
11 11 11 11,
So. —a, G, G, CB=§ 1 gy
2 3 4 10 S (r+1)
_18 12y
1255 r+1
o8
12754

% (°C2 +12Ca + .....+ '°Cyo)



% (2'2—12Cg — 120y — 2G4y — 12Cy3)

1
12

11 (22 - 26)

(2122 — 24)

(2048 — 13) = %

ola ™

n=2035 , m=6
Hence n + 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
(I)E 2 LD

= (3
15 8 16
Ans. (2)
Sol. as=a+5d=2 —a=2-5d
P = aiasas
=afa+2d)2
= (2 —5d) (2-3d)2
P =2(4-16d + 15d?)
dP

L T
g~ 216 +300)

Scatd= E-i. P will be least
30 15
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100
7. A=|0 a PB|and|2Af =2 then, find a (a, B.cl')
0 f w
(1)3 24 (3)5 4)6
Ans. (3)
Sol. o?—p2 = |Al

And |2A3 = 221

Now  (23|A[)3 = 22
Al =24
w?—p%=16
(o—P)(a+p) = 16

Case:l a+f=8

af=2 » a=5, p=3
f a3
8. If 4cosb + 5sinb = 1 and o satisfy equation and ae= '{ - gé then, value of tan a is
\ Ar
Y1010 J1i0-10 10-410 V10410
) — (@) —5— (8 —S=== ) ———
12 12 12 6

Ans. (2)
Sol. 4cosH + 5sinB = 1

(1 —tanz(Of.?}W ( 2tan(0/2) W
4 +5 =1
1+tan(0/2)) (1+tan*(0/2))
— 5 tan? (0/2) - 10 tan (0/2) -3 =0

10+4100-4(6)-3) 10160 5+4/40
5

\

= tan(6/2) = r n
2x5 10
v oe (-2, nl2)
-ge (— w4, m/4)
tan(a/2) e (-1, 1) Hence tan(w/2) = 5_;%
2[5—\/40} 2{54%1
2tan(c/2) S 5 )
tang = ST z -
1—tan?(e/2) Ja0 - I+£]—-2@1
-1-" 25 5§
2"'5-\{40 \
L5 ) _5-V40 Ja0+4
o408 Ja0-4 Ja0:4



540 + 20— 40— 4V 40
= 24
J40-20 Yi0-10
S22 s 12
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[2+2x —-3=x<0

R ”X):“i1—§ 0<x<1
(x),;_x -12x<0
g Tlx  0=xs<1
Range of fog(x) is
(1) F. 4} @ [(-=1lof2) @ F. 1o @ [ 1) 0]
2 Y 2"') 2
Ans. (3)
. [2+2g(x) -3=glx)<0
Sol. f[g[x)]: 1_%’:) 0< g()()£1
[2-2x -83<-x<0 and -1<x<0 X
‘1+—3 0<-x<1 and -1<x<0 | T3 ~15%<0
=1245x -3<x<0 and Osxs<i ~|2t2X =0
1—; D<x<1 and OD<x<i ‘1’5 Ot

L

) 2
e
0 1

1

So range of

fog(x) is ’% 1}.} {2}

11y . :
10. If AAT = |, where AT is transpose of matrix A then, 3 A“A + AT_F +{_A —AT ]ﬂ =7

(1) A2 (2) A% 41 (3) A% +1 (4) A% + AT
Ans. (4)

1 4[5 2B (},\T)2
Sol. EAIE‘A +2 w

=A3+ A (AT)?

=A 4+ AT

il A relation R is defined on 1 x I such that (a, b)R (c.d) if and only if ad — be is divisible by 5, then
relation Ris a
(1) Reflexive and symmetric relation both
(2) symmetric and transitive relation both
(3) Transitive and reflexive relation both
(4) Equivalence relation

Ans. (1)

Sol. v(a,b)elxl
ab—-ba=0, which is divisible by 5 always
= (a,b)R (a, b)
So R is a reflexive relation
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12.

Ans.

Sol.

13.

Ans.

Sol.

If (a.b) R (c.d) = ad-bcis divisible by 5
= cb—da is divisible by 5
= (c,d)R (a, b)
So, Ris asymmetric 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,fy=(1,7)
ad-bc=0 and cf—de=0
but af — be = 42-1=41 is not multiple of 5
S0 R is not a transitive relation

(3)
By even odd property

2‘ 7 P
J.bcgcosx+sin£x+1}:1x

0

2,

o 3 cosEx)d

X% CosX+— X
2 2]

U

( ¥

| xZsinx — j?xsmxdx +——Sm XJ
3 in2 F 3x 5|n2xz

= | x%sinx - 2x[—cosx}—_‘-2[—cnsx X +?X78";x = xzsimc+2:1((;05:(—2sin><+?_T

0

]

2 2
=2 s0-243 gl o] == +3E
4 4 4 4

Iflzel|=az+p (1 +i)and z= ; —2i, then the value of |o + p| is equal to, where a, p € R

(1) 4 2)3 (32 (4)1
(2) i

‘5—4 |2 _20i|+pi+p
2 o)

2a=p and +B \[4

o

*-—2:1:§
2 2

a=1
p=2 Ans.|u+p|=3
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14.

Ans.

Sol.

If mean and variance of observations 60, 60, 44, 58, 68, 56, «, p are 58 and 66.2 respectively then
o? + 2 is equal to

(1) 6150.2 (2) 7181.6 (3) 9532.8 (4) 3252.6
(2)
2
X -
o= Zs — —(xf =66.2
215 2 2 2 2 2 2 2
602 + 60 + 44 +588+68 +56% +a® + B (68 — 66.2

3600+ 3600+ 1936+ 3364+ 4624+ 3136+ o® + p°

=66.2 + 3364




15.

Ans.

Sol.

16.

Ans.

Sol.

=]
20260 + o? + B2 =8 x (3430.2)
o? + 2 = 27441.6 — 20260
o?+ f2=7181.6

a,b,¢ are three pairwise non-collinear vectors. a+6bis collinear with ¢ , b+5¢is collinear with a, then
é+a5—Bé =0, then a + p=7

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

(W=

a+6b=xrc

b+5C=pd = Bb+30¢=6ua

a-30¢ =ic—6ua

(1+6p) a=(n+30k

a and ¢ are non-collinear

Solh=-30and p = ——;
So &+60=-30¢
a+6b+305=0
La+f=6+30=36

4 a A B

If L —| 5|n2>; = smxz andy (0) = 0 than y(E] is
dx \1+cos“x/) 1+cosx \2)

(1)2 (2)1 (3)5 (4)3
(2)
g7|f sin2x }y— sinx
dx \1+cos®x 1+cos® x

{_sin2x . )
if-e -11|:c;52y; =e-rh-c:slel=1+coszx
So general solution of DE
y(1 + cos?x) = jixg 1+cos® xbx

+COS“X d

y(1 + cos?x) =—cosx +C
y(1 + cos?x) + cosx=c

were y(0) =0

D+1=c

y(1 + cos?x)+ cosx = 1
1-cosx
1+cos® x

() _

_1 []=1

2‘ 1+0
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17. 0| (cosecx—sinx) 1 _ 1) and f(2) = 1 then f(r/4)
COSecXsecx + tanxsir x
1 1 1 1
(1) 1+——=tan'— (@) 1-—=tan'—
V2 2 Jz2 J2
1 1 i 1
(3) 1-—=tan'= (4) 1+——=tan '—
J2 2 J2 Jz2
Ans. (3)
1+ sirf x
Sol. —_—x
J 1 ) sin* x
\cosx  cox
J‘(‘I +sirf x cosxd
1+sin® x
sinx =1, cosxdx = dt
i A
: 1+
2 2
J‘1+14dt:I 11 dt
1+t 24

Lt



1 1 U [ }
= —=tan —m=+e 1+— |dt = dx
V2 e t2
1 3\
] [sinx——
sinx
f(x) = —=tan = +c
2 J2
{Z|-1=2ec=1
2
1 —dE\i
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o 2* 2 *Jranx Wian 12x? —3x +1]
1s. f[x]:( +2 *Jranxftan '(2x X+J,thenfindf'(0}

(7x2 ~3x+1f
) Jar @) V2r @) @) 24
Ans. (3) .
Sol. RHD= jim {0+N-10)
h—0 h

(2" +2 " hanhy/tan"(2h® —3n +1)

. _0 -
e [tan (2h® —3h +1
= lim (7h 3h+1]3 . [2“ 4+oh tanh y'tan +
- " h (2 -3n+1f
2x1xytan 1 24fn —
= B =

1 2
similarly LHD = +/x

= = (
19. Statement- I: f(x) =4+ 2x% —3/2x—1=0 has only one solution in x e| 121]
AN

Statement- 11: 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- 1is false & Statement -2 is true (4) Statement- 1 is false & Statement -2 is false
Ans. (1)
Sol.  f(x) = 4f2x® —3/2x 1
Fx) = 12/2x° —3J2
Pix) = 3v2(ax2 1)

Fix) = 32(2x+1)2x -1)

+ - +

1 |

T T
-1 1

2 2

{i
In xe |—11] , f{x) Is increasing
\ 2

Y

s
and f| % | < 0 and f(1) > 0 so only one solution in (7;1
ey

fi(x) = v2l4x® —3x)-1=0

T
Putx =cos —
12

)

~
V2l 4cos® * 3cos T | 1=0



N 12 12)
\’Ecosn—1:0
4

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

1 1
(1) ;J@ @) ;Jﬁ (3)5@ (4):—3@
Sol. (4)
(0)
3 6
A(a) D  B(b)
1:2
Position vector of D =’ m '
\ 3
So  |oD| =%~"36+64+36 =%4’ﬁ6
21. Area inside the curve x2 + y2 = 169 and below the ling 5x—y =13 is
69 7
(1)1.37@3in11_2+§ (2) @TJr@Sin'E,g
4 2 13 2 4 = 13 2
(3) 18z _169 412 B9 (4) 1897, 169 012, BS
4 2 13 2 4 2 13 2
Ans. (2)
Sol.
Solving line & circle x =0, 5
12
tana = —
ana = -
sing = 1=
13

(n ] 5
|=+a|=cosa=—
L2 13

sin

Now area of segment

o ; (2 )(o—sino)

= 169 E vsinta—sifE+all
2 2 2 )|
169 . 412 5|
= +sin -
| 13 13
_ 168z 169 , 12 65
T4 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 then m + n =
Ans. (5)
Sol. fix)=0=2¢=x2

number of solutions = 3

and

number of solutions of
fix) =0

2X /N2 = 2x

2 solutions

So total 5 solutions
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