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SECTION-A
LetA= {9 €(0,2m): %is purely imaginary} . Then the sum of the elements in A is.
—isin
1) n (2) 3n (3) 4n (4) 2=

3)

Z_1+2isin6x1+isin9
1-isin® 1+isin®

, _1—23in29+i(3sin6)

1+sin?0
Re(z) =0
1-2sin’0 _
1+sin’0
) +1
sino=—
N
LE S
444" 4

sum = 4x (Option 3)

x=1_y=2_ 2;5 and the point (2, 4, —3). If the image of the

Let P be the plane passing through the line

-3

point (-1, 3, 4) in the plane P is (a, B, y) then o + § + y is equal to
(1) 12 29 (3) 10 411
(©)
Equation of plane is given by (-1.3,4)
x-1 y-2 z+5 ’

1 2 2 |=0

1 -3 7 (2423
4x-y-2=17 /}/‘4/

1,-3.7

0L+1_B—3_y—4_—2(—4—3—4—7)_2 1.2,-5)

4 -1 -1 16+1+1
a=7,p=1,y=2
o+ B+ y=10 (Option 3)

([ ]
(o, By)

1 5
If Az[ 10]A'1=0LA+[3Iandoa+[3=-2,then40L2+BZ+7u2isequalto:

A

(1) 14 @) 12 (3) 19 (4) 10
(1)

1— 5
A-xl|=0=[ —0= X~ 11x+10-5).=0

A 10-Xx
=(10 —57»)A‘1 =—A+11l

1 g po

o= =
10-5A 10-5A
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10
oa+p=—2= =-2=105L=-5=A=3
10-5A
1 -11
o= & ===
75 P=-5
co4a% +pP 4+’ =i+£1+32 =14 Ans.
25 25

The area of the quadrilateral ABCD with vertices A(2,1,1), B (1,2, 5), C(-2,-3, 5) and D (1, -6, -7) is equal to

(1) 54 (2) 94/38 (3) 48 (4) 838
4
C
A B
Vector Area= v
_ 1 ABxAC+1ACKAD
2 2
AB = —i+Aj+4lA<
—(AB-AD)xAC AD = i -7} - 8k

AC =—4i— 4]+ 4k

1/ " R
=§(8j+12k)><(—4)(| + j—k)

ik
“1o 8 12

2

11 -
= (-2) (—2oi+12]—8|2)
=8(5€—3]+2F<)
<. Area= |V|=825+9+4 =838 Ans.

25190 _ 19190 _ 81%0 4+ 2190 jg divisible by

(1) 34butnotby 14  (2) 14 but not by 34  (3) Both 14 and 34 (4) Neither 14 nor 34
1)

251% _ 81% js divisible by 25 - 8 = 17

19190 _ 219 s divisible by 19 — 2 = 17

2510 _ 1919 js divisible by 25 - 19 =6

81%0 _ 2190 js divisible by 8 -2 = 6

L.C.M. of 1746 = 34

.. divisible by 34 but not by 14
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Let O be the origin and OP and OQ be the tangents to the circle x? +y?-6x + 4y + 8 = 0 at the points P and Q on

it. If the circumcircle of the triangle OPQ passes through the point ((x,%j, then a value of o is.

1 5
(1) -5 (2 > (3)1
(2

0,0)

Q
Circumcircle of AOPQ
(x=0) (x3) +(y-0) (y+2)=0
X2+y?—3x+2y=0

passes through [a,%j

o2 L _

Lottt = —-30+1=0
4

=o’—30+ % =0=40?>-120+5=0
=402-10a—2a0+5 =0

(2a0-1) (200—5)=0 .a= Ans.

N| -
N | ol

3
“) 3

Let a, be the n™" term of the series 5+ 8 + 14 + 23 + 35+ 50 +.... and Sn = ZaK . Then Sz — aug is equal to
k=1

(1) 11260 (2) 11280 (3) 11290
(3)

Sh=5+8+14+23+35+50+ ..+ a,
Sh=5+8+14+23+35+ ..+a,

O=5+3+6+9+12+15+....—a,

an=5+(3+6+9+..(n-1) terms)
3n°-3n+10

anzf

2
s 3(40) —2(40) 0 _ e

30 30 30
3).n?-3>'n+10>1
__n= n=1 n=1
2

3><30><31><61_3><30><31
6

S30

+10x30

2
Ss0 = 13635
Sao — as0 = 13635 — 2345
=11290 (Option (3))

(4) 11310
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1

_ 2 2
If o > B > 0 are the roots of the equation ax? + bx + 1 =0, and Iim(1 cos(X” + bx+a)} :l(l_lj then k

x> 2(1—aX)2 k [3 o
is equal to
1B (2) 20 3)2p (4) a
)

sax+bx+l=ax—a)(x—B) .. a[}:%

Sx2+bx+a=a(l-ox)(1-Bx)

1
1-cos(x?+bx+a)|? _ _ _
Iim{ ( )} _iim) cosa(l—ax)(1 BX)-az L

2(1-ox) 2{ 2{a(1-ax)(1—Bx)}’ ( _BX)Z}
L]
20D

_L(l_ll_l[l_ll
20 B a Tk B a

k=20 Ans.

1
X—>=
03

If the number of words, with or without meaning, which can be made using all the letters of the word
MATHEMATICS in which C and S do not come together, is (61)k, is equal to

(1) 1890 (2) 945 (3) 2835 (4) 5670

(4)

M.A,T,HEICS

= total words — when C & S are together

woow
21212 [2]2]2
[10 x9

222
=9><10><89><8><7|§
=5670|§

k = 5670 (Option 4)

Let S be the set of all values of 6 €[-r,x] for which the system of linear equations
X+Yy+ J3z=0

—x+(tanB)y +72=0

X+y+(tan8)z=0

- . 12 .
has non-trivial solution. Then —OZO is equal to
T e

(1) 20 (2) 40 (3) 30 (4) 10
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Sol. Q)
For non trivial solutions
D=0

1 1 B
-1 tan® +7|=0
1 1 tan 0

tanze—(\/§—1)—\/§=o

tan0=+/3,-1

120 50)=220 ™ _ 20 (Option 1)
o n 6

11. Fora, b € Zand |a — b| < 10, let the angle between the plane P :ax+y —z=Dband thelinel: x-1=a-y=z
+1 be cos*(%j . If the distance of the point (6, —6, 4) from the plane P is 36, then a* + b2 is equal to

(1) 85 (2) 48 (3) 25 (4) 32
Sol.  (4)

6=cos‘1l.'.sin6= /1—1 =&
3 9 3

sin6 - a-1+1(-1)+(-1)-1_ 22
JaZ+1+1-43 3

={3(a-2)}" =24(a>+2)

:3(a2 —4a+4):8a2 +16

—=5a%+12a+4=0
—5a’+10a+2a+4=0

sa=-2,—-aez
5

sa=-2
Distance of (6, -6, 4) from
-2X+y—-z-b=0is 3J6

- M‘Z&/@

Nz
—|b+22|=18..b=—40,~4
sJla—b|<10

. b=—4

at+b?

= 32 Ans.
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Let the vectors u1=i+]+a12,a2=?+b]+|2 and Gszci+]+f< be coplanar. If the vectors

A =(a+b)f+c]+cl2,\72 =a?+(b+c)]+af< and Vv, =bi+b]+(c+a)f<are also coplanar, then 6 (a + b + ¢) is

equal to
Q)4 (2) 12 (3)6 40
)
11 a
[Ul u, U3]=O 1 b 1=0
c 11

=b-1+c-1+a(l-bc)=0
s.abc=a+b+c-2

a+b ¢ c
[V,V,V,]=0 | a b+c a |=0
b b c+a

a+b c C
R3—)R3—(R1+Rz):> a b+c a|=0
-2a -2c¢ O

— —2a(ac—bc—c?) +2c(a®+ab—ac)=0
= —2a’c + 2abc + 2ac? + 2a’c + 2abc — 2ac? =0
= 4abc=0..abc=0

satb+c=2 ..6(ath+c) =12 Ans.

11
The absolute difference of the coefficients of xX° and x” in the expansion of (sz + zij is equal to
X

(1) 10— 10 (2) 113 - 11 (3) 122 - 12 (4) 132 - 13
3
1

Tr1 = 11Cr(2X2)11_r (_j
2X
- 11Cr Q11-2r y22-3r
22-3r=10 and 22-3r=7
r=4 and r=>5
Coefficient of x*0 = 11C, - 23
Coefficient of x” = 1Cs - 21
difference = C,4 - 23 - 1Cs - 2
11x10x9x8 11x10x9x8x7
= x8— X
24 120
=11x10x3x8-11x3x4x7
=11 x3x4x%x(20-7)
=11x12x13
=12(12-1)(12+1)
=12 (122-1)
=123 - 12 (Option 3)

2




JEE MAIN

(Session 2) 2023

14. Let A={1,2,3,4,5,6, 7} Thentherelation R = {(x,y) eAX A:x+y=7}Iis
(1) Symmetric but neither reflexive nor transitive
(2) Transitive but neither symmetric nor reflexive
(3) An equivalence relation
(4) Reflexive but neither symmetric nor transitive
Sol. (1)
R={(1.6), (2,5), (3.4), (4,3),(5,2), (6,1)}

15. If the probability that the random variable X takes values X is given by P(X=x) = k (x+1)3*, x=0, 1,2, 3, ...,
where K is a constant, then P(X > 2) is equal to

7 11 7 20
1) — 2) = 3) — 4) =
()27 ()18 ()18 ()27
Sol. (1)
S P(X=x)=1
x=0
k(1+231+332%2+43%+ .. 0)=1

Let s=1+g+—+i+...oo

S0 k=

P(X22)=1-P(x=0)—P(x=1)

9 3

7 .
=— (Option 1
27( p )

16. The integral j Hfjx +£ijj log, x dx is equal to
2 X
x ) 2 xY  (2)
@ (3) o 2]+ @(3) (3] -
xY X xY (2Y)
©) (5) Iogz(5j+c @) (5) (_j e
Sol.  (2) Bonus
[(x*27 +2x™)log; dx

J'(exlnx _e—xlnz +ex|n2 _e—xlnx)dx
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I(exlnx—xlnz + exln2—xlnx) Inx dx
In2

let XInx —xIn2 =t
(Inx + 1 —1In2) dx = dt

The value of 36 (4cos? 9° — 1)(4 cos? 27° — 1) (4 cos? 81° — 1) (4 cos? 243° - 1) is

(1) 27 (2) 54 (3) 18 (4) 36
@) |
4c0s? 0 — 1 = 4(1-sin%0) — 1 = 3— 4 sin%9 = SN0

sind

S0 given expression can be written as
sin27° sin81° sin243° sin729°
X — X — X — X —
sin9®  sin27°  sin81°  sin243°
sin729°

36x————=36
sin9

Let A (0, 1), B(1,1) and C (1,0) be the mid-points of the sides of a triangle with incentre at the point D. If the

focus of the parabola y? = 4ax passing through D is (a + B\/§,O) , Where o and B are rational numbers, then ;—2

is equal to
(1)6 (28 OF (4) 12
(2)
P(0.2)
AL B(1,1)
0(0,0) C(1,0) Q(2,0)

a=0P=2 b=0Q=2 ¢c=PQ=2J2
(2,0) (0,2) (0,0)

D( 4 4 sz( 2 zj
2424202 242422) (242242

roa(eZg) ()
2 12-\2 1(2 J’)

S.a=
2+2 2 4-2

2 1 -1
La=—== =—
4 b 4

sda=

Lo
"p2

2
=8 Ans.

=

The negation of (p A (~ q)) v (~ p) is equivalent to
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Dpa(-a) 2 pA(@n(=p) @) pv(@v(-p) (4 pnrq
Sol. 4
20. Let the mean and variance of 12 observations be % and 4 respectively. Later on, it was observed that two

observations were considered as 9 and 10 instead of 7 and 14 respectively. If the correct variance is m , Where
n

m and n are coprime, then m + n is equal to

(1) 316 (2) 317 (3) 315 (4) 314
Sol. 2

X 9

12 2

2Xx=54

2 2
X (9 _4
12 2
>x?=291

2 Xnew =54 —(9+10) + 7 + 14 =56
> X%new = 291 — (81 + 100) + 49 + 196 = 355

, 355 (56Y
GChew = Y
12 12
5 281 m
Shew = =
36 n

Option (2)

SECTION -B
21. LetR={a, b,c,d,e}and S ={1, 2, 3, 4}. Total number of onto functions f : R — S such that f(a) = 1, is equal
to
Sol. 180
Total onto function
5
——x|4=240
a2

Now when f(a) = 1

4
4+ 3=24+36=60
so required f" = 240 — 60 = 180
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22. Let m and n be the numbers of real roots of the quadratic equations x? —12x + [x] +31=0and x> -5 |x + 2| -4

= 0 respectively,where [x] denotes the greatest integer < x. Then m? +mn + n? is equal to
Sol. 9

X2 —12x+[x]+31=0

{x}=x*-11 x+31

0<x*-11x+31<1

x?-11x+30<0

xe (5, 6)

S0 [X]=5

x?-12x+5+ 31=0

x?—12x+36=0

but xe(5, 6)
S0 Xed
m=0

X2-5|x+2|-4=0
Now

X > -2 X< =2
x? —5x-14=0 X2 +5x+6=0
(x=7)(x+2)=0 (x+3)(x+2) =0
X=7,-2 X=-3,-2

x={7,-2,-3}
n=3
m?+mn+n?=n?=9

23. Let P1 be the plane 3x —y —7z = 11 and P, be the plane passing through the points (2, —1,0), (2,0, 1), and (5, 1,
1). If the foot of the perpendicular drawn from the point (7, 4, —1) on the line of intersection of the planes P:
and Pz is (o, B, v), then o + B + y is equal to .

Sol. 11
P, is given by
Xx-5 y-1 z-
3 2 1 (=0
3 1 2

DR of line intersection of P1 & P;
i ] Kk
1 -1 1
3 -1 -7
+6i+4]+2lA<
Let z=0, x-y=3
x-y=11
2x=8
x=4
y=1
So Line is
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x-4 y-1 z-0

=TI

6 4 2

(o,B,y) = (6r +4,4r + 1, 2r)
6(a—7)+4(p-4)+2(y+1)=0
60.—42+4B3-16+2y+2=0
36r+24+16r+4+4r—-56=0
56r =28
r=_

2
at+tB+y=12r+5

=6+5=11

6x% +5 1 %2 _3 4)
wJ +cos™ (u] is (o) U (y,8], then, 18(o + B2 + y2 + &?)

24, If domain of the function loge (

2x -1 3x-5
is equal to
Sol. 20

6x* +5x +1
1
(3x+1)(2x+1)>0

2x -1

T Il .

1 1 1
2 3 2

XE(‘%,%}UG,@) A

2x* —3x+4
<— <1

3x -5
and L I | I
2 2
2X —1Z and 2X —6x+9S
3x-5 3x-5
Ll .
L1 and 3x-5<0
V2203
-1 1 5
Xe|—,—= |U| =, ...(B
[ﬁ JE} (3 j ®
5
X< — ..(C
. (©
AﬂBﬁCE(_—l,__ljU l,i
2'3) 2’2
1 1 1 1
S0 18(c? +B2 +v2 +82)=18| =+ =+ =+ =
(0 B+ &) (4 9 4 2)

=18+2=20
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25. Let the area enclosed by the lines x +y =2,y = 0 x = 0 and the curve f(x)= min{x2 +%,1+[x]} where [X]

denotes the greatest integer < x, be A. Then the value of 12A is
Sol. 17

(1.0) (2200

=5+12
=17

26.  Let0<z<y<xbe three real numbers such that 1,1,1 are in an arithmetic progression and X, «/§y,z are in

Xy z

. . 3 .
a geometric progression. If xy + yz + zx = —=xyz , then 3(x +y + z)? is equal to

V2
Sol. 150
2 1.1
—_=—4—
y X z
2y° =xz
2 _X+Z X+2Z

2

y Xz 2y
X+2z=4y

Xy + Yz +ZX = —=XyzZ

w
S

y(X+2) + 2Xx = —=Xxz-y

NA
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3
Wiy = sy 2y

6y2:3‘\/§y3

y=+2

X+y+z=5y= 52
3(x+y+2)2=3x50=150

Let the solution curve x =x (y), 0 <y < g , of the differential equation (loge (cos y))? cos y dx — (1 + 3x loge

(cos y)) sin y dy = 0 satisfy X(E) =;. If X(E) = ; where m and n are co-prime, then mn
3) 2log,?2 6/) log,m—log,n

is equal to

12

Cos yIn?cosydx = (1 + 3x In cosy)sin y dy

d 3X 1
—=tany +—

dy Incosy In“cosy
dx [ 3tany . tany
dy (Incosy In?cosy

3 siny
|f = e Incosy cosy

Incosy =t

1 .
———sinydy =dt
cosy

St

If=et =e*"' =t>=Incosy

solution is x-In®cosy = {ﬂ Incosydy +C
cosy

_In2
xln3cosy=W+C
1 1 1 |n3(;j
X(E =—— 50 —xln3(—j=——+c
3) 2In2 2In2 2 2
C=0
y="2 xln3£=—lln2£+0
6 2 2
NOR S
2In(\/§j
2
_ 1
n4 In4-In3
3

mn =12
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2.4
Let [t] denote the greatest integer function. If J' [x2]dX = o+ B2 +y\/3+ 85, then o + B + v + & is equal to
0

6

dex+Ildx+jde+J'3dx+j4dx+f5dx

J’—1+2(J§ J’)+3(2 J’)+4(J’ 2)+5((2 4)- J%)
=9-V2-3-5

oa+B+y+06=9-1-1-1=6

The ordinates of the points P and Q on the parabola with focus (3.0) and directrix x=—3 are in the ratio 3: 1 ..

BZ

If R (o,B) is the point of intersection of the tangents to the parabola at P and Q, then — is equal to
o

16

Parabola is y? = 12x

Let Q(3t3, 6t)

so P(27t%, 18t)

R(ouB)=(atyt,.a(t, +t,))
= (3t-3t, 3(t + 3t))

R(aB) = (92, 12t)

B2 (12t 144

o ot 9

3x? +kyfx+1,0<x <

Let k and m be positive real numbers such that the function f(x)=
mx® +k?,  x>1

} is differentiable

8f '(8)
(s)
8

309
function is differentiable ¥x <0
o) f(1) =1(2)

3+/2k=m+Kk? (1)
and ! (1‘) =f! (1+)

4

forall x> 0. Then

is equal to

2mx|,_,=6X+

k
PN

m=3+—— -(2)
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7
k=——|0
a2
m=3+ I
32
103
32
So 8f (18) _gx 2mx|,
f(j bx+— K
2Ux+1 X%
8x2x8x 103
_ 32
16
12

=103 x 3 =309
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