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1.

Ans.

Sol.

Ans.

Sol.

MATHEMATICS
Let z, iz, z + iz, are vertices of the triangle then area of this triangle is
1 1 )
(1) = |z (2) = |z + iz’ (3)0 41
2 2
(D
y R(z+iz)
II
1
li
1
A P()
Q(iz) /
III
AN |/
{
@)

1
Area of A = 5 (area of square)

[
=1
Let4x + 3y <75, 3x + 4y
(1) 575
3)
x>20,y=>0
4x +3y <75
3x +4y <100

(0, 25)

(2) 600

<100,x >0,y >0 and z = 6xy + y2. Find maximum value z is
(3) 625 (4) 675

z=6xy+y’

(0,25)

B

(0,0)

Zmax= 025 atx =0,y =25

z=0+625

z=0+0

z=0+0
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Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

Ans.

There are two dice each numbers as 1, 2, 3, 5, 7, 11. Find the probability that the sum of the no’s

on them is less than or equal to 8.

1 17 19
1) — 2) — 3) — 4) none of these
(1) 5 () 6 3) 36 “)

()

n(S) =36

possible ordered pair ; (1, 1), (1, 2), (1, 3), (1,5), (1, 7), (2, 1), (2, 2), (2, 3), (2, 5), (3, 1), (3, 2),
(3,3),(3,5),(5,1),(5,2), (5, 3), (7, 1)

Number of ordered pair = 17
Probability = 7
36

Let (p > q) <> (~ q * p) 1s a tautology, then p * ~ q is equivalent to -

(Dp—gq (2)pvq B)peq 4 pnrq
1)

P |4 |~9|p>q|~9"p|~qAp| ~(~qAD)

T | T|F T T F T

F | T|F T T F T

T |F|T F F T F

F | F|T T T F T

for (p —> q) <> (~ q * p) to be tautology, truth values of ~q * p will be as shown in table so.
(~q*p)=~(~qAp)=qVv~p=~pVvq=p—q
Hencep*~q=~(pAr~qQ=~pVvq=p—q

cos ' (x — [x]z) sin™' (x — [X]Z)

The value of lim >

x—0t X=X

T T T T
(D Py () 1 (3) 2 4) 2

(D
i cos ' (x =[xH)sin ' (x = [x]?)

x—0" x(1-x?%)

. costxsin'x =w
= lim =—
x—=0" X 2

Ifj—y =x-1)y+x-1y(0)=0, find y(1) =
X

(e -1 2)e?2-1 B)l-¢?2 4)1+e?
2
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Sol. dy =x-Dy+x-1)
dx

o x-D D

Y x-Ddx
y+1

X2
én(y+1):7—x+c

x=0,y=0
= c=0

2

X
m(y+1)=— -x
(y+1) 5

1 1
utting x=1,/n(y+ )= — - 1 =—
putting (y+D 5 5
1
y+l=e?
1
y=e? -1
L
yh=e?-1
Jri2
7. The value of .[ [[x2]+cos x] dx; (where [.] denotes greatest integer function)
0
T T IS P
H1-,/— 2) [— 3) . |— +1 4) . [— -1
M \fz @) \fz 3) \fz @ |
Ans. (4)

1 Jn2
Sol. 1= j [cosx]dx + j [1+ cos x]Jdx
0 1

1 N /2
= '[0 + I 1dx + '[ [cosx]dx
0 1 1

:O+\/£—1+j0dx
2
:\ﬁ_l

2
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Ans.

Sol.

Ans.

Sol.

7
If 4™ term in the expansion of (x + xlogzx) is 4480 then x is equal to

(12 23 (3)4 5
()

cs x* (x1°g2")3 — 4480
35 x* (xl"gz")3 — 4480
x* (xl°g2")3 ~128

take log w.r.t base 2 we get 4 logyx + 3log, (xlogz") = log, 128

Let logox =y
4y +3y* =7
-7
=>y=1, —
R
7
= logyx =1, —
&2 3

-
x=2,x=2 3

3 )
i sin® x

Let g(a) = I —————dx than which of the following option is INCORRECT ?
6 SINT X +Cos” X
(1) g(o) is increasing function (2) g(o) is strictly decreasing function
1

(3) g(o) is even function (4) g(a) has point of inflection at o0 = — 5
(2)

3 sin® x
goy=[———d L. (i)

6 SINT X +Cos” X

3 cos*x
goy= [ ——————dx .. (ii)

sin® x +cos* x
/6

adding equation (1) and (i1)

/3
2g() = [ 1dx =g

/6

T
:>g(0€)=ﬁ
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10. Ify=4+ ! I then find the value of 'y’
5+ I I
4+—+
d+=—+....
10+2+/30 10-2+/30 5+/30 630
() —— 2) —— (3) 4)
5 5 10 5
Ans. (1)
Sol. y=4+ 7
5+—
y
y
=4 +
Y Sy+1
5y 20y -4=0
20 +£+/400 +80
y =
10
20 £ 4+/30
RTINS
10+2+/30
y=——7—
5
. cos(sinx)—cosx 1 .
11. If lim 2 = —then find the value of k.
x—0 X k
(H4 (2)6 (3)2 4)3
Ans. (2)
. [(sinx+X ). (X—sinx
! 2sin 5 sin >
Sol. —=Ilim 7
k x>0 X
. (sinx+Xx)(X—sinx) . sSinX+Xx)(,. X-—sinXx
= lim 2 =| lim lim 3
x—>0 2x x—=0 2% x=0 X’
= 1x lim 12X _1
x—>0  3x 6
k=6
12. y-axis lies on a plane having point (1, 2, 3), then equation of plane is
(1)x+3z=10 2)x+3z=0 3)3x-z=0 4)3x+y=6
Ans. (3)
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Sol.  Let the equation of the planeisa(x — 1) + b(y—2)+c(z-3)=0
y-axis lies on it D.R.’s of y-axis are O, 1, 0
~ 0a+1b+0.c=0 = b=0
Equation of planeisa(x—-1)+c(z-3)=0
x=0,z=0also satisfy it —-a—3c=0 = a=-3c
3c(x-1)+c(z-3)=0
-3x+3+z-3=0

3x-z=0
0 sina T , 1 .
13. IfA=]| . where o € | 0,— | and |A° ——1I| = 0, then the value of o is
sin o 0 2 2
T T T T
1) — 2) — 3) — 4) =
(D 5 (2) 5 (3) i 4) 1
Ans. (4)
Sol.  A’= .0 sin o .0 sin o _ sin” o 0
sin o 0 sin o 0 0 sin” o
.2 l 0 sinzoc—l 0
A ll_{sm a 0 } 2 _
= - _ —
2 0 sin” o 0 1 0 sinza—l
2 2
, 1
= [A"—=I| =0
2
sin® o0 —— 0
=0
0 sin® o0 ——
2
= Sinzoc—l =0 = sin20c=l = sinoczi,—L
2 2 2 2
T
o=—
4

14.  If tan”'(1+x) + cot™ (Lj = tan" % , then sum of possible value of 'x' is equal to

-31 -33 =32 =30
== @ = 3 = @ -

Ans. (3)
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Sol.

15.

Ans.

Sol.

16.

Ans.

Taking tan both sides

(1+0)+x-1) 8
1-A+x)(x-1) 31

2x 8
= =—
2-x* 31

= 4x>+31x-8=0

:>X=—8,l
4

butatx=l
4

LHS > Zand RHS < =~
2 2

So, only solution is x = —8
If the equation
kx+y+z=1
x+ky+z=1
x+y+kz=1

have no solution, then

(k=1 2)k=-2 ) k=-1
()

kK 1 1
D=[1 k 1/=0

1 1 k

kK -D-k-D+(1-k)=0
k-D&K +k-1-1)=0
k-D&K +1-2)=0
k-1)k-1)(k+2)=0
k=1,k=2

for k = 1 equation identical so k = -2 for no solution.

k=2

If PQR is triangle and perpendicular bisector of PR is 2x — y + 2 = 0 then circumcenter of APQR

1S
(D 1.4 (2) (-2,-2) (3) (2,6)
(2

4 (0,2)
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Sol.

17.

Ans.

Sol.

18.

Ans.

Sol.

P (-2,4)
(1,1)
M
Q R
(4,-2)
Perpendicular bisector of PR : 2x -y +2=0 ... (1)

Mid point of PQ — M(1,1)

equation of perpendicular bisector of PQ : x-y=0 ... (2)

.. POI of equation (1) & (2) is circumcentre

So, circumcentre (-2,-2)

3 games are played in a school. If some students played exactly 2 games, and no student play all

the 3 games, then which venn diagram can represents the above situation

(A) (B) ©)

(1) Only A is correct (2) A & B are correct
(3) Only C is correct (4) None of these

4)

In are the (A), (B), (C) there are some students which play all the three games hence no venn
diagram is correct

Let there are two teams, one team has 7 boys and 6 girls & other team has 4 boys n girls. Let total
match between two teams of same genders one 52 (each match is happened between two players)
then n is equal to

(18 2)6 3)5 4)4

4

Tx4+6xn=52

6n =24

=n=4
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19. LetS; =x"+y —10x—10y—+41=0and S, =x*+y* — 16x — 10y + 80 = 0 are two circles, then
which of the following is INCORRECT ?
(1) Both circles intersect each other at two distinct points
(2) Centres of both circles lie inside the region of each other
(3) Distance between centres is average of radii of circles
(4) Both circles pass through centers of each other
Ans. (2)
Sol. C;(5,5),C2(8,5)
position of Ci(5,5)in S, =0
=25+25-80-50+ 80
=0
position of Cx(8,5)in S; =0
=64 +25-80-50+41
=0
= S; and S, intersect each other and pass through center of each other
20. LetS; & S, be two circles x> + y* — 10 x — 10y + 41 = 0 and x> + y* — 24x — 10y + 160 = 0
respectively P; is a point on S; and P; is a point of S,. Minimum value of distance PP, is
Ans. 1
Sol. S;:(x—5)+(y—>5)"=9centre (5,5), 1, =3
Sy:(x =12 +(y =5 =9 centre (12, 5), 1, = 3

- 3\P, P

1

So (P1P2)min =1
21. If cot o = cot "2 + cot'8 + cot ' 18 + cot 132 + ...... up to 100 terms then 'a’ is equal to
Ans. 1.01

100 100 0
Sol. RHS= Z:cot_1 2n’ = Ztan_l (—]

2
n=1 n=1 n

_ %tan_l 2n+1)—(2n-1)
—~ 1+2n+D(2n-1)

100
= > tan”'(2n+1)—tan”' (2n —1)
n=1

=tan"'201 — tan'1

=tan"' (@
202

—=cot la= _l(lolj
o =cot —
100

= a=1.01
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22. Let B; (i =1, 2, 3) be three independent events in a sample space. The probability that only B,
occur is a, only B, occurs is 3 and only Bz occurs is y. Let p be the probability that none of the
events B; occurs and these 4 probabilities satisfy the equations (a0 — 2B) p = aff and

P®) is

3

(B - 3y)p = 2By (All the probabilities are assumed to lie in the interval (0,1)). Then

equal to
Ans. 6
Sol. Letx,y, z be probability of B, B, B, respectively

= x(1-y(l-2=a= yl-0)1-2=p= z(1-x)1-y)=y=1-x)(1-y) (1-2)=P

Putting in the given relation we getx =2y andy =3z = x=6z = =6

N | X

_ 2 3 4 10 . 10
23. Let A= 0 , the value of det(A™) — det(A™™ — (adj(2A)) ")

Ans. 16
Sol. |Al=-2=|A]'=16

g0 _[ 210 2-1]_[1024 1023
0 1 0 1

. -2 -6
adj(2A) ={ 0 4 }

d'(2A)——21 3
2 I )

10
(adj(2A))lO= 510 Ll) 3 }

-2
_ 10

ol ! ~(2"-1)

_ o 1 —1023

-7 |0 1024

0 2"x1023
A10—<adj<2A>>10=[ i }

0 1-(1024)
|A" adj(2A)"%| = 0
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24.

Ans.

Sol.

25.

Ans.

Sol.

26.

Ans.

Sol.

Find the remainder when (2021)"7*? is divided by 17.

4

(2021)°7%% = (2023 — 2)*"** = multiple of 17 +2°"*

=170 + 22 (21

=170 +4 (17 - 1)

=17 +4(17u+ 1)

17k +4; (k € T)

Remainder = 4

If rxa=rxb,a=2i-3j+4k,b=7i+j-6k, c=i+2j+k,and r.c=-3

find r.a

= r=2(-5i-4j+10k)
rc=-3=i(-5-8+10)=-3
=>Ai=1
. T=-51-4j+10k
ra=(-5i-4j+10k).(2i-3]+4k)
=-10+12+40=42
Let 2x — 7y + 4z — 11 =0 and -3x — 5y + 4z — 3 = 0 are two planes. If plane ax + by + cz—-7 =0
passes through the line of intersection of given planes and point (-2, 1, 3), then find the value of
2a+b+c+7.
4
Equation of plane is (2x — 7y + 4z— 11) + A(-3x -5y +4z-3) =0
it passes through the point (-2, 1, 3)
L (HA-T+ D)+ M6-5+49)=0 = A=1
". Equation of plane is -—x — 12y + 8z - 14 =0

= —% Xx—-6y+4z—-7=0

a=- L+ b=—6c=4
2

2a+b+c+7=4
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