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SECTION - A

61. Let A, Ve {A,V} be such that (p — q)A(pVQ) is a tautology. Then

(1) A=V, V=V (Q)A=V,V=A B)A=AV=V (4)A=AV=A
Sol. (1)

P a9 p->d pvg (p-agv(pva)

T T T T T

T F F T T

F T T T T

F F T F T

62.  If the four points, whose position vectors are 3i—4j+2k , i+2j—k,—2i—j+3k and 5i - 2a ]+ 4k are
coplanar, then o is equal to

73 107 =73 107
o @ - ©) 7 @
sol. (1)
3i—4j+2k, i+2j—k, —2i—j+3k, 5i-20j+4k
P Q R S
PQ=-2i+6j—3K

QR =-3i-3j+4k

?Sz?i+(l—20n)]+l2

PR RS ]

-2 6 -3

3 -3 4|=0

7 1-20 1
—2(~3+80.—4)—6(-31)—3(60~3+21) =0
73

a__
17

63. The foot of perpendicular of the point (2,0,5) on the line Xzil = ys;l = % is (o, B,y). Then, which of the
following is NOT correct?
b r=" a_ _ W _ 4
@ L=-5 @ ! 3) 5=-8 ) 2=

8 5
Sol. (1)

P(2,0,5)

<2,5,-1>

A

-
M(2X =1, 1+5X, -\ —1)




64.

Sol.

65.
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PM(2,5,-1)=0
(2. -3, 5A+1, A -6)-(2,5,-1)=0
4h—-6+250+5+1+6=0

_ 1
6
Now, a_z(_lj_lz_i
6 3
1
B_e
y__E
6

The equations of two sides of a variable triangle are x= 0 and y=3, and its third side is a tangent to parabola
y?=6x. The locus of its circumcentre is:

(1) 4y* -18y-3x-18=0 (2) 4y® -18y —3x +18=0
(3) 4y? -18y +3x+18=0 (4) 4y* +18y +3x+18=0
3)
3t]
(Oa_ 3 2
ty=x+—t
2 \' >
0'(h, k)
(6t-3t“ ,3}
(0.3) L2
a2
2h:6t 3t
4h=6t-3t> ... 0]
&2k:3t+6
4k-6_,
3

4h =8k —12 —%(16k2 — 48k +36)

12h = 24k — 36 —16k” + 48k — 36
4y* —18y +3x+18=0

Let f(x)=2x"+A,AeR,ne N, and f(4) = 133, f(5)255.
Then the sum of all the positive integer divisors of (f(3) — f(2)) is
(1) 60 (2) 59 (3)61 (4)58



Sol.

66.

Sol.

67.

Sol.

68.

Sol.
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)

133 = 2(4")+A
255 = 2(5")+A
122 = 2[5"-4"]
5"-4"=61

U

n=3

Now,
f(3) = 2(3)*+ A
f(2) = 2(2)%+ A
f(3)-f(2)=38=2x19
(2° +2Y) (19° + 19)
=60

6
> *C, isequal to
k=0

(1) ¢, - *°c, (2) 2C3— *°C3 (3) %2C, — *°C, (4) 51C3 — *°C3
3)

51(:3 + 50(:3 + 49(:3 + 48(:3 + 47(:3 + 46(:3 + 45C3

add and subtract *C,

(C,+%Cy)+ °Cy+ TCy+ BT+ Cy + P+ %C, - *C, ("C,+"C,=""C))
szc4 _ 45(:4

=[C]

Let the function f(x) = 2x3 + (2p — 7)x? + 3(2p — 9)x — 6 have a maxima for some value of x < 0
and a minima for some value of x > 0. Then, the set of all values of p is

9 9 9 9 9
® (03) @ (-=3) ®(-33) @ ()
)
f) =23+ @p—-7)x*+3(2p — 9)x —6
f'(X)= 6% +(4p—14)x + 6p—27 :o<(§
let >0 & PB<0
Products of roots < 0 = (2)
13 .
Let A= ‘@ ‘/i_ol and B = [é _1'] ,where i =+/—1.
N
IfM= ATBA, then the inverse of the matrix AM?°2% AT is
1 0 1 —2023i 1 0 1 2023i
(1) [—2023i 1] ©) [O 1 ] ©) [2023i 1] (4) [O 1
4)
Now, M? = (ATBA)(ATBA) = ATB?A AAT = I
= M2023 — ATBZOZ3A
Let D = AM®ZAT = AATBZZEAAT AAT =1
D = 82023

LT M P R
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Sol.

70.

Sol.

71.

Sol.
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0 1

— {1 20231

NOW 82023 =|:

1 —20231

0 1

Letd=—i—j+k §-B=1Aanq€1><5=i—i.Then§—65isequalto
D3-j+K @ @{+j—-k) @) 3([+j+K @33(-j—-K
©))
i j kK
éx(éx6)=—1 -1 1/=T+]+2k
1 -1 0
5—35=T+'j\+2l’<\
—35:2’i\+2'j\+l’<\
—65=4i+4]+2§
Now, a—6b = 3( +j+k)

The mtegral 16f1 3( > 2)2 is equal to
11 11
(1) E —log, 4 (2) E —log, 4 @) e log, 4 4) ot log, 4
(2)
Let, 1 % =t= —isdx dt
X
3
-4A(t 1y’ 3't2-2t+1
e
45

%
.02 1
:i(l—;+t—2}1t
:>3—§—2(In3—ln%)—%+§

:E—Zlnz E—In4
6 6

Let T and C respectively be the transverse and conjugate axes of the hyperbola
16x% — y? + 64x + 4y + 44 = 0. Then the area of the region above the parabola x> =y + 4,
below the transverse axis T and on the right of the conjugate axis C is:

D) 46+ (2) 46— % (3) 46 + % () 16— 2
(1)
16(x°+ 4x) — (Y?—4y) +44=0
16{(x+2)>-4} - (y—2)*+4+44=0
16(x + 2)2 = (y— 2)2 = 16
(x+2)" (y=2f
1 16
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72. Let N be the sum of the numbers appeared when two fair dice are rolled and let the probability that
N —2, V3N, N + 2 are in geometric progression be %.Then the value of k is

1)8 (2) 16 (3)2 4)4
Sol. (4)
3N=N?-4
NZ2-3N-4=0
N=4
Sum should be equal to 4 so possible outcomes are {(1,3), (2,2), (3,1)}
3 _1 Kk
= Prob =
36 12 48
K=4
1+ |C°SX|)|cosx| ,0<x <g
73. If the function f(x) = n X = g is continuous at x = g,then 9A + 6log, p + p® — e
cot 6x
m g <X<n
is equal to
(1) 10 (2) 2¢* +8 (3) 11 (4)8

T mEe o
Sol. f[—] gh-ocotd :A

f[ J_Ilm (1+sinh)— »
sinh

A

0

= limit DNE (does not exist)

74. The number of functions f:{1,2,3,4} —>{ae: Z|a|<8} satisfying f(n) + %f(n +1)=1vne{123}is
M1 (2) 4 )2 43
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75.

Sol.
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@)
f:{1,2,34} >{aez:[a<8}

f(n)+%f(n+1) 1vnel2,3)

f(n+1)=n(1-f(n))
Putn=1, f(2)=1-f(1)
Putn=2, f(3)=2(1-f(2))=2f (1)
Putn=3, f(4)=3(1-f(3))=3(1-2f (1))
f(4)=3-6f (1)
Now : f(2)=1-f(1)
£(3)=2f(1)
f(4)=3-6f(1)
Take f(1) = 0 Take f(1) = 1
1 0 1 1
2 \ £ 1 2 0
3 3 3 2
4 4 -3

No. of function = 2

Ans:

Let y = y(t) be a solution of the differential equation z—’t’ + oy = ye P where,a > 0, > 0andy > 0.
Then !Ln; y(t)

1)is -1 2)is1 (3) does not exist 4)is0

(4)
dy
dt
L.D.E (Linear differential equation)

+ay=ye ™

ILE. _e-[ocdt oct

y e°‘t =Iye‘ e .dt



76.

Sol.
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=vy(t)= Lﬁe“’t +C.e™

; _limld Y Bt a-at
Iy = lim{ e ve-e
=0+0

:>Iimy(t):0

t—>oo

z-2i
Z+i

(1) 20) (2) (0.2) (3) (0.-2) (4) (0.0)

Let z be a complex number such that | | =2,z # —i.Then z lies on the circle of radius 2 and centre

x+i(y—2)

x+i(y+1) 2

X2 +(y—2)2 = 4(x2 +(y+l)2)
3x* +4y* +4+8y—y* —4+4y =0
?,(x2 +y2)+12y= 0

x> +y* +4y =0
C(0,-2)

Let A, B, C be 3 x 3 matrices such that A is symmetric and B and C are skew-symmetric.
Consider the statements

(S1) A®® B% — B% A is symmetric

(52)A%ct® — ¢! A% is symmetric

Then,

(1) Only S2 is true(2) Both S1 and S2 are false

(3) Only S1 is true(4) Both S1and S2 are true

1)
A=A, B'=-B, C'=-C
(Sl) : (AlBBZB _ BZBA13)T

= (AlBBZB)T_ (BZBAlB)T

= (BT)ZB (AT)lS_ (AT)lB (BT)ZB

= (_B)ZB (A 13_ (A 13 (_B)ZB

= BZB A13_ Al3 BZB

- _(A13 BZB_ BZB AlB)

(S1 — false)

(SZ) : (AZB Cl3_ C13 AZB)T

= (AZB Cl3)T_ (Cl3 AZB)T

— T\13 T\26 _ T\26 T\13

=(C)"(A)Y"-(A)(C)
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Sol.

79.

Sol.

80.

Sol.
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- C13 A26_ A26 (_C)13
= A26 C13 _ C13 A26

(S2 > True)

The number of numbers, strictly between 5000 and 10000 can be formed using the digits 1,3,5,7,9
without repetition, is

(1) 12 (2) 120 (3)72 (4)6
3)
[ |~ v
/ ~—_
‘3
{5%9}

No. of ways = 3.4 x 31 =3.41 =72

Let f: R — R be a function defined by

f(x) = Iogm{\/i(sin X — c0s xX) + m — 2}, for some m, such that the range of fis [0,2]. Then the value of m is
15 ()4 @3)3 4)2

1)

o —J2 <sinx—cosx <~/2

=2 g\/E(sinx —C0SX) <2

= m—4£\/§(sinx—cosx)+m—2s m

- V2 (sinx— +m-—2
= Iog(j"a") < Iog{m(SInX cosx)em-2) < Iogj‘E

U
0

= Iog(\/mm“‘) =0

=[m=5|

The shortest distance between the linesx + 1 =2y = —12zandx =y +2 =6z —6 is
5
@3 (2)2 ® : (43
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i,k
4" 2

!

6

b= 1,1,1_7
36 16 4 12

(i-2j+k){ LD X
de 6 4 2
) 7

12

1 1 1) 7

67272 6
d: l :ZZZ

12 12
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SECTION - B

81 25% of the population are smokers. A smoker has 27 times more chances to develop lung cancer than a non
smoker. A person is diagnosed with lung cancer and the probability that this person is a smoker is 1—k0 Then the
value of k is.

Sol. 9

P (smoker ) =

N

P(non smoker ) = %

Probability that a smoker has lung cancer

{50l

Probability that a person is smoker when he has lung cancer

1><27P(C)+
4 NS

82.  The remainder when (2023)2°? is divided by 35 is
Sol. 7
2023 =289 x 7
2023 is a multiple of 7
n = (2023)*°% is multiple of 7
and (2023)2023 = (_2)2023 = _2(22)1011
= _2(5-1)tu

(2023)?°# when divided by 5
gives remainder 2
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If n= (2023)%% divided by 35 =7 x 5

n=7k

n-7=7(k-1)—n 7 is multiple of 7

andn=5m+2

son-—7=5m->5=multiple of 5

so n— 7 is multiple of 35 so when n is divided by 35, reminder = 7

1
83. Let acRand let o, p be the roots of the equation x> + 604x +a = 0

If o* + B* = —30, then the product of all possible values of a is
Sol.  (45)

1
a+p=-60*andop =a

1
o?+ B2 = 602-2a

1

o+ B* +202p% = 60 4a — 4a - 602
-30 + 2a% = 60 + 4a’ — 4a/60
a’ - 2a\/60 +45 =0

Product = 45

84. For the two positive numbers a, b is a, b and % are in a geometric progression, while i 10 and % are in an

arithmetic progression, then 16a + b is equal to
Sol.  (3)

a=

20b -1
, 1 b

=— X —

18 20b-1
360b>-18b-1=0
360b%>-30b+12b-1=0
(12b-1)(80b+1)=0

1 -1 .
b=—, — (rejected

12 30(J )

1
a==

8
l6a+12b =2+1=3
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85. If mand n respectively are the numbers of positive and negative values of q in the interval [-p, p] that satisfy

the equation cos 26cos ~ = C0S 36cos then mn is equal to
Sol. 25

2c0s20 cosg = 2cos39cos%

50 30 1560 30
C0S— +C0S— = COS—— + COS—
2 2 2

50 150
c0s— —cos—=0
2 2

sm59=00rﬂn%?:0

yt1 _z2=2
— =" isa

86. If the shortest distance between the line joining the points (1,2,3) and (2,3,4), and the line ==

then 28a” is equal to
Sol. 18
A(1,273) B(2 3 4)
Equation of line AB
Xx-1 y-2 z-3
11 1
Given line

X-1 y+1 z-2
2 -1 0

shortest distance = |(52 _él) ' (Pz ) 61)|
‘ ‘bl x bz‘ ‘

-5

‘ 1+4 +9 ‘

o=

3
N7

28a2=28x51=18
14
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87. Points P(-3,2),Q(9,10) and (a,4) lie on a circle C with PR as its diameter, The tangents to C at the points Q and
R intersect at the point S. If S lies on the line 2x — ky = 1, then k is equal to

Sol.  (3)
Equation of circle is

X+3) x-a)+(y-2)(y-4)=0

Q(9,10)

R(a,4)

Q liesonit
120-a)+8x6=0

x2+y*—10x-6y—31=0

Equation of Tangent at Q
Xx9+y10-5(x+9)-3(y+10)-31=0
4x+7y=106 ... @

Equation of Tangent at R
Xx13+y4-5(x+13)-3(y+4)-31=0
8x+y=108 ... 2

Solution (1) and (2)

(23

which lies on 2x — ky = 1
k=3

88. Suppose Anil's mother wants to give 5 whole fruits to Anil from a basket of 7 red apples, 5 white apples and 8
oranges. If in the selected 5 fruits, at least 2 oranges, at least one red apple and at least one white apple must be
given, then the number of ways, Anil's mother can offer 5 fruits to Anil is

Sol. 6860
Three cases are possible
1R 1IW 30 + 2R 1W 20 + 1R 2W 20
‘c,-°c,-c,+'C,-°c,-%c,+C,-°C, - °C,
= 6860
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3 2
89. |If J‘|Ioge x[dx = Diog, [n—j , where m and n are coprime natural numbers, then m? +n2 — 5 is equal to
n e
1

3

Sol. 20

|log, x|dx

W | C—

(=Inx)dx +ji(ln x)dx

W P —

—[xlnx—x]lyr[xlnx—x]f
3

SERRRE

m=4andn=3
som*+n’-5=16+9-5=20

90. Actriangle is formed by X- axis, Y-axis and the line 3x + 4y = 4y = 60. Then the number of points P(a, b) which

lie strictly inside the triangle, where a is an integer and b is a multiple of a, is
Sol. 31

3x +4y =60

x=1,4y=57,y=14.2

x=1,y=1223,....... 14 — 14 points

X=2,4y="54,y=13.5

x=2,y=2,4,6,8,10, 12 — 6 points

x=3,y=3,6,9, 12 — 4 points

x=4,y=4,8— 2 points

x=5,y=5,10 — 2 points

X=6,y=6— 1points

x=7,y=7—1points

x=28,y=8— 1points

x=9,4y=23,y=5.7 xno point

Total points=14+6+4+2+2+1+1+1=31
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