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PART : MATHEMATIC

s o 2 2
1. If the point P‘ —4@,3 ‘ lies on ellipse x—£+-bLz =1 whose eccentricity is % then the value of a2 + b2 is
| a
equal to
(1) 30 (2) 31 (3)29 (4) 41

Ans. (2)



S0lL. vve Known tnat, eccentricity o1 ellipse

2
e= 17b—

3%]

3
the point P(— ESJ lie on ellipse
4

2 2

SopnYs
S0 put — +-— =1

Sl

32 16x9
=>—% > =
5a 16a
16,_3x2+9"
—_—

15 &

16[15] _
15| a2 |~

a’=16

b2=15

then the value of a2 + b? = 31
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N P —
2. The value of cos‘(E |—cosf 4n +cos(& | is
N7 \~Taef L7)
1 1 1
1) -1 1 g o 1
(1) (2) 2 (3) K @) !
Ans. (2)
2n 4n 6n
Sol. COS— + COS— + COS—
7 7
(2n 2 2nY . (3 2m)
COS — +—x— L8N —.—
= L\ e ‘r'J -
- . (n
sml—]
\7
3x . 3m
— cos—.sin—
B sins
T
_28n3Z cos3E
. T
B
sinz
. Bn
4 sin—
.
Y
sin



) -
2 e 2
3. The value of sin 1! s’né}rcos 1{cosﬁ)+lan 1(lanﬂw is equal to
\ 3 6 ) & 4)
11n T 5n in
1) ) L 7 2 4) LI
(1) 22 @73 @2 @ 2
Ans. (1)
{ N AY [ A
Sol.  sin| eJnEJ+cos '(cosE |+tan 1! tan3% |
“ 3 \ 6 J \ 4 ,)
= sn 1{sin5‘+ cos | —cosZ ‘+ tan 1l —tanZ
\ 3) \ 6) \ 4)
T T k]
= S e
3 6 4
12
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4, Five numbers x1, x2, X3, x4, s are selected randomly from set {1,2,3.- - - --, 18} such that
X1 < Xz < X3 < X4 < X5 then the probability that x2 = 7 and x4 = 11 is.
1 1 1 1
1) — 2) — 3)— 4) —
”34 ”68 ”36 ()1?
Ans. (2)

Sol.  Total ways = 18(35

Since x1 < [1,8], xa & [8, 10], xs < [12, 18]

— Favourable ways = 6CW. 301‘ 7(31

Probability = fci’C’C 6x3x7 1
®Cs MBI
\ Sx4x3x2x1 J
5. Number of real roots of equation x* —4x + 1=0is
(14 (2)2 (3)1 )0
Ans. (2)

Sol. Let fix) = x* —4x + 1
¥

\L/ x
©-2f-----">> :

Frix)=4x*—4
f'ix)=0= x=1
f{1)=-2 and f(0) = 1
Two real roots

6. There are 16 identical cubes in which 5 are red and 11 are blue, the number of ways in which these cubes
can be arranged in a row such that between any two red cubes there are atleast two blue cubes, is
Ans. (56)

Sol. x1RxzRx3RxsRxsRxs
X1+Xz+Xs+Xa+ Xs+ X5 = 11
>0 22 22 22 22 =0
where x1, xs = 0 and Xz, X3, X4, X5 2 2

lat va=td D va=ts + D va=ti + 2



Xs =15+ 2
where tz, t3, t4, ts= 0

equation x1 +t2 +2 + 3+ 2+ 4+ 2 +t5+ 2+ x5 = 11
DXtttz latts+x=3
number of non-negative integral solutions
=3%6-1Cs 1=5C5="C3=56
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7. If f(x) = — then the value of f‘ L +f‘(i |+....+f‘{E is

% e 100" 100 100

(1) 98 (2) 99 (3) 100 (4) 97
Ans. (2)
23211 X) 2.62K
Sol. f(1—x)+f(x)= m o, o
2656 y 2875 _ 2 2e%*

e?e®ie e®ie e+e®” e¥ie

f(1 — x) +f(x) = 2

—_ e+
49times
=98 +1=99.
8. In a binomial distribution n = 7 and P(x = 3) = 5P (x = 4), then the value of sum of mean and variance is
14 77 31 35
1) = 2) — 3) =— 4) =—
M35 @) 35 ©) 35 55
Ans. (2)

Sol. GivenP(x=3)=5P(x=4)
’Cs P3g* = 5(7Ca P4q®)

q=5P .. (1)
p+g=d ... (2)
Bp—1=0
=5 A
= p_6
=8
Ut
mean=np=7. — =1
6
variance = npq = Y.J.E:E
6 6 36
sum of mean and variance = - +%§-
I
T3
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9. A rectangle whose two adjacent vertices are (1, 2) and (3, 6) is inscribed in a circle. If the equation of a
diameter of circle is 2x —y + 4 = 0, then the area of the rectangle is
(1)86 (2)8 (3) 186 (4) 20
Ans. (3)
Sol.
o, c

)\
ET
A(1,2) \ B(3.6)

Length of AB = V22 +4% — 245

Slope of AB = b=s 5
=1

= AB || diameter 2x—y +4=0

l2)-2+4 s
AD=2(AE)=2. —fF—=
2.2 b5
Area of rectangle = L 25 =16
J5
12 g2 50
10. If the coefficient of x'0 in the expansion of [F +?J is equal to 5%.¢ where / is co-prime with 5§
\ : X y
then value of k is
Ans. (05.00)
(112 Y801 _qpo
Sol. Twi=z®g=|X_ [5— |
51;4 x]-é J
S0-r Ha
2 _ IEn
180 — 3r—2r = 60
5r=120,r=24

B
Ta24+1 = 80C24 (%} (5”2)24 =80Cp4 53
5 \
60! 3

=80C,yx 5= v x5

Exponentof 5in 60! = {@ 'J@} 12+2=14

Exponent of 5in 24! = [— =4
Exponent of 5 in 36! = [

Exponent of 5 in 80Cz4 =
k=2+3=5
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11. If the non-real roots of z2 = iz the vertices of a polygon then the area of the polygon is
4 2 2 4

Ans. (2)
Sol. z#22=iZ

[z =1iz|

2] = 1

B=izz

Ly T |



e,
b

=e

|\4x\1)£f
=e 6 (where n=0,1,2)

By By o
e 2
S T T B Y O
R - 2|72 2
0 -1 1 0 -1 1
ﬂix3x1=£
2

XY oy _
12,0 %LE—,(‘M —0 and y(1) = 1 then the value of y(2) is
X

=1
g 5 4) (4
(1)\094(4] (@) I0g2[4] 3) Iog{sj (4)Iog41‘3]
Ans. (3)
Sol. 2L dy + 2y dx=0
2y 1 e 1

In(2¥ — 1) + In(2X— 1) = Inc
2r-1)(2*-1)=¢c

given y(1) =1
x=1y=1

thenc =1

now x = 2

(@-1)@3)=
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[y 1) 3(f(x)
13. If je—[ﬂ} dx = e f(x) + C then the value of m atx=1is
(x+1F dx®
1 3 5
M3 @ @) 5 (41
Ans. (2)

by -
Sol. Je“.i"—“z

[ (x+1f J g

« X=1 2
Je 'L”Wxﬂf] =
x=1
x+1
x1
x+1

=ex +C

f(x) =




L)

(x+1)t 4

14. Evaluate the ju dx

Mz (2)4 (3)6 4)8
Ans. (3)
Sol. LetF(x)= J"BT”‘#
e*™ 4
So F(-x) = ¥ +x]
e~xXl 41

2
So jF(x)dx _[F(x) F=x) ldx Jlx +x|dx
2

1]

2 12
=I(x3—x)dx =x_4+£
42|
='17f+’—;|—(0—0):6
L )
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15. The sides of triangles are 10 + x2, 10 + x2, 20 — 2x2, if the area of the triangle is maximum at x = k then
the value of 3k? is
(13 2)6 3)7 (4) 10
Ans. (4)
P 242
Sol. A= +(20-2x2)[(10+x2)2 - 2024 )
2 (eemom. |

= (10— x? W (10+x%) - (10— x2)?
= (10 - x2) . V40x? = J30(10— )
9 _ J20(10-32)

dx

Maxima x = @ =k

3

3k2=3[ﬂ!=10
3 )

16. Ifthesumofseries—1+i +i+ 4 = 3
65 325 1025 2061
co-prime, then the value of m + n is
Ans. 16.00
10 10
- 4r* +1 Z

= (o2 —1F 42

oo upto 10 terms = m . where m & n are

Sol. S=

o

10
r

;i2r2+2r+1i2r2—2r+1

1

=]

(N

= Al
2r—2r+1 2rP+2r+1) 4
. E
(1——1 ( 1]+ i—
\ 5 13

1
{1—
| 2(100)+2(10 1]
I |- 220 _1 55 m
| 21| 2214 221
so, thevalueofm+n=5+11=16

)
ml—‘
Rl il

T

|

|

|
youn )

1
sl sla &l=s §

17. In an isosceles triangle ABC, with AB AC, vertex A(6, 1), base BC is 2x + y = 4 and point B lies on
X+ 35« 7. if centroid of mangle is (o,p) find the value of 15(c + B) is



(1) 43 (2) 51 (3) 49 (4) b2
Ans. (2)
Sol. Let C be (x1, y1)

B is point of intersectionof 2x+y=4and x+ 3y =7

= B(1,2)
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A(6,1)
G (x.p)
B C(x1.,y1)

-~ ABC is isosceles AG L BC
(Slope of AG)(Slope of BC) = -1

:{'ﬂ}(—2)=—13q—23=4 ........ 1)
La—6

Now centroid = (@, p) = x1_+_"’)’|_+3]
L 3 3
= C(x1,y1)= (B3u—7,3p-3)lieson2x +y =4
= 2(3a-T7)+3p-3=4
S 204 PET )
from (1) and (2)
18 1

-—, p=—
o 5 & 5

o+ ﬁ=1—57 = 15(a + )= 51

18. Which of the following is logically equivalent ot (2(p A g) v q

Mp—>q @p->(P-aq B)p>(pva) 4)p—>(pnra)
Ans. (3)
Sol. ~pag)vg=(~pwv~qg)vqg

=~pv(~gvQq)

=-pvit=t

Option (C)p = (pva)p~p v(pva)
=(~pvp)vg=tvg=t
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