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PART : MATHEMATIC

1. If 72022 + 32022 jg divided by 5 then remainder is equal to
Ans. (3)
Sol. 72022 4 32022 = (5 + 2)2022 4 (5 _ D)2022

Remainder = 22022 + (—2)2022 = 2 (22022)
= 241011 = 2(5 - 1)'0“

R= 2(_1]1011 =_2

Remainder 3



2. The sum of all the solutions of equation's cos~'x — 2sin~" x = cos~'2x
1
M1 @3 © NS (4)0

Ans. (4)
Sol cos'x — cos~'2x = 2sin~"x

= oos"[sz—J1—x2J1—4x2]_25in"x -
= cos"[;?xz —V1+4x* —5x2 = sin'1(2xJ1f xzw

\ A

= cos"{sz —1-5x2 ax?

= cos"!/J1 = 4x2(1 — ]}
9 /

- 2x° -\/1—5)c2+4)<‘1 :J1—4x2 +4x*

2x% —y1-5x2 + ax* :|2x2 —‘|

= 2x% =1-5x% +4x* =1-2x?

= (4x2 = 1) = ¥1-5x + 4x*

= 16x* —8xZ + 1 =1 —5x2 + 4x*
= 12x*=3x2=0

3% (4x2—1)=0

U

U

:X=0|i—1
2

sum of all solutions = 0

2
3. Let f(x) = % }‘—; , o > 0. If the minimum value of f(x) is 14 then « is equal to
X

(1) 32 (2) 64 (3) 128 (4) 256
Ans. (3)

Sol. flx)= 2 2L

iy = Sa
f(x) = 5x — ;Ts"
7
where f'(x) =0 = x_;“ —0 = x= ()"
x
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0 al?
f(x) is minimum at x = a7
;. 5x?*2[1_ fo
@)="55 2af”
=¥ =4 =a=2"=128
4, If (p = g)= (p ~q) is tautology then ordered pair (=) is_s
(1) (a,v) (2) (v.v) (3) (v.,A) (4) (An)
Ans. (2)

Sol.  (A) (pAg)v(pv~aq)
=(pralvp)v~q
= pa~q which is not tautology (p =F & q=T)

(B) (pva)v(pv~aq)

=pvigv~q)

=pvt

=t

(C) (pva)alpr~aq)
=(pva)ap)r—~g

= p~~q not a tautology for (p =F)

(C) (paa)alpr~q)
=pa(ga~q)



= pac
= ¢ is contradiction

2z Z
5. If the eccentricities of X — y? = 1 and x—z 13"—2 =1 (a > b) are reciprocal of each other and y =Ex vk s
a b
a common tangent then the value of 4(a? + b?) is
Ans. (4)
Sol. For hyperbola e, -2

for ellipse l—b—zf L
a2 2

2
= 1—E-=-1 = b? = 2a?
L=,

a
5 :
Sy = -ix +k is common tangent

= ai’m?— bi? = a2’m? + b2?
= m?—1=2a’m?+b?
2
= afmi-mi+b2+1=0= —53 —g$2a2 +1=0

:>a2=1:b4=z
3 3

4(a2 + b?) = 4
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6. LletxZ +y2—x+2y= ? Is a circle with diameter RQ and centre C. If P is any point on its circumference

such that #/QCP = 45" | then value of area of APQR is

(1) 2cosZ @) 242 3) |”5in3\] (@) 3sinZ

8 Ny 8
Ans. (2)
A ol =
Sol. QR (diameter) = 2 !-5 |+ +—=2/4-4
\ 4
~ P
N
Area of APQR
= 1 (2) @) (sin45°) + — (2)2) sin136°= 2 . 2 _ o7
2 Z 2 2

7. Let A relation R on natural number defined by xRy < 3x+ «ay is multiple of 7. If R be an equivalence

relation then o is

(1) only 14 (2) multiple of 4 (3)7k+4, kel (4) 10k +4, k e 1
Ans. (3)
Sol.  As Ris reflexive — xRx — (3x+ax) is multiple of 7

= (3+a) is multiple of 7 ¥xeN

—a=Tk+4, kel

Also R is symmetric = xRy then yRx

= (3x+ay) =Th and 3y + ax = Thz

=(3 + a) x+ (3+a)y = T(hi+h2)

=(3 + a) (X +y) = T(A1+A2)

so 3 + a is multiple of 7

—a=7i-3or a=Tp+d,pel

again R is transitive then

xRy & yRz = xRz

= X+oay=7fr, Jy+az=Th2and 3Xx +az="T7Ar
=3x+Th2—-3y=71

=Thi—oy+Th:—3y=Th

= (o + 3) =Tk

=foryeN, a+3=7k-3 or 7k+4 forkel
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8. If tangents drawn from point A(0, 1) to parabolas y? = 2x — 3 meet at points B and C. Then the area of
AABC is
(1) 4 (2)8 (3)2 (4)12

Ans. (2)

Sol. Equation of chord of contact BC

A(0,1

=T=0
_a (x+0)

=>y(1)=2 > 3

>y=x—3

Solving with parabola = y*=2(y +3) -3

= y?-2y-3=0

= y=3-1=>x=6,2

Points = B(6,3) and C(2, —1)

0 1 1
smec=46 3 1|=to-s-12=8
2 -1 1
x
9. Iff(x) = je" LF(t)dt+ e* (x? — x + 1) then the greatest value of f(x) is
0
(1) 2 @ 2fs @ L (4) V2o
e 2

Ans. (1)

"x x )
Sol.  fix)= e"{_[e (t)dt+ e* (x2 —x+1) = e*f(x) = Ie r(t)dt+x% —x +1
0 1]
Differentiating w.r.t. x.

=exf(x)— exf(x)=ex*f' (x)+ 2x -1

=f(x)=e(1-2x)

= (x) =eX1-2x)+e*(-2)
=eq—1-2x)

=f(x)=—ex(2x+ 1) = f(x)is maximum alx=—%

e

B[S

fmax = 2e
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10.

Ans.

Sol.

11.

Ans.

Sol.

12.

Ans.

Sol.

A password consists of 6 to 8 digits which belongto set A= {A, B, C, D, E,} or B{1,2,3,4,5}. Total number
of such password by having atleast one element from let B, is

(1) 5% x 7073 (2) 5% x 7073 (3) 5% x 7073 (4) 59 x 7073

(1)

Total number of password = 108 + 107 + 108

password having no element from set B = 58 + 57 + 58

Required number of password = 108 + 107 + 108 — 5% — 57 — 58

If xdy = sz +y2 +y}dx andy (1) = 0 then y(2) =

\

3 1 1 3
1) = 2) = 3)— = 1) — =
OF @ 5 @) -3
(1
d ¥
& ¥y, 1+(i I homogeneous differential equation
dx x \ X/
puty—vx:d—y—v+xd—v

dx dx

vix —==v+ Y1+y2

dv

J1+v2
fnlv + J1+v2 | = fx+/nc
Y Ix2y? = e

giveny (1)=0=c=1

soy+ szﬂ.fz =x2

when x = 2 we have

&
X

y+ \l4+y2 =4

4+y2=16+y? — 8y
3

8y =12 ==

Y b o

Ve
dx
The value of 15_[ X is equal to
”J1+)<2 —J(1—x2]3

(1) 30¥3 @) 20J3 3) 10V3 (4) 303 -2
(4)

£
xdx
I=15 Put1+x2=12, then 2xdx =2tdt
J;,} 2 ,’ :
1+ x i )J
2 .

= 1=15] E =15J%—dL:30Jm|T=3D[J§—J§]
1

1+t
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13.

Ans.

Sol.

01 0]

IFA=/1 0 0|and By =A% +2A% B,= adj(Bn1) then the value of det(Bs) is equal to
00 1

(1) 3% (2) 3% (3) 3% (4) 3%

I

5]
Qo A o
0 O -
- o o
o - o
o o =



B0 - \AT)" TLAAT T AS DO LA T
[ 148280
Bog=|2 1 0] =|Bo]=-9
[0 0 3
B: = adj Bs = adj(adjBz) = adj(adj (adjB+)= adj(adj/adj(ad] Ba)
B4l = 18 (31" = [Bof1e= (-9 = (-9 = 3=

14. If <an > be a sequence satisfied the relation an+2 = +ap with a1 =1, a2=2wheren=1,23,.....n .If
an4
‘(a1+i\| [62+iJ [630 +iw
a a azq
2Uy S 31, = gu 81Cs , then value of « is equal to
as a4 azz

(1)-30 (2)—40 (3)—50 (4)—60
Ans. (4)
Sol. Vo @n+2= +8y = @nanv1*+1=an+1a@n+2—1

n+1
=> @n+28n+1 —8n.8n+1 =2
putn=1,23,.....we have

azaz—aza1=2
asaz—azaz=2
asa4—asa3=2

@n+z8nsl —@n+1.@n=2
by adding we have
ansza@n+ =2n +araz

= an+2@n+1 =2n+2=2(n+1) ......(1)
= (ayas+1) (a2 a3 +1) (a3 a4 +1) (azg azq+1)
apdy azdy dqds dgfdzz
351 6l
4’68 62
1 1
=9 61! K 2.61: =080 681Gy
(2.4.6...60)(2.4.6..62) 2%°301.2% 31!
15. In an examination there are 60% female and 40% male candidate. If 60% candidate gualified the exam

and number of female candidate qualified is twice the number of male candidate qualified. If a candidate
is selected at random and found to be qualified then the probability that it is female is

2 1 1
(N 3 2) 3 (3) 5 (4) 5
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Ans. (1)
6 2
5.2 2
Sol.  Required Probabily is = — § i e
—_= i e— =
1083 B0 w3
16. Letz1 € C,|z1-3| = % .22 € C, |22+ |2z — 1| = |22 — | 2z + 1|| then least value of |21 — z3| is.
3 5 1
1) = 2) = 3) = 4)2
(1) > (2) > (3) > (4)
Ans. (1)
Sol.  « |z2+z2—1|P= |z | z2 + 1|
= (z2+]z2— 1) (224122 -1])
=(z2—lz2 + 1I) @F2+122-11)
=lzza—1] (22 +Z2)* |2 =12 == (25 +Z5) |z2 + 1] +|zz + 1|2

Slza-1].2x+ (x— 12+ yP == 2xfza +1] + (x + 12 + y°
S 2X|z2-1|-2%x=—-2x|z2 + 1] + 2x
=x=0o0r|z2+ 1] +|z2—-1]=2

—> x lies on y-axis or the line segment joining (1.0) & (-1, 0)

Least value of |z1 —zz| = AP = %

E A (6529) (3.0)

11 \
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