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FINAL JEE-MAIN EXAMINATION — JANUARY, 2023
Held On Wednesday 25th January, 2023
TIME : 03:00 PM to 06:00 PM

SECTION-A 63. If the function
61. Let the function f(x)=2x> + (2p-7)x*+3(2p-9)x—6 A P
. (1+|cosx))——,0<x <=
have a maxima for some value of x < 0 and a |COS X| 2
minima for some value of x > 0. Then, the set of o . .
f(x)= u X =— is continuous at
all values of p is 2
cot6x T
9 9 eCOt4X —<X<T
1 —,0 2 01 — ’
0 (3] @ (03) ;
T
3) (_w’%J @) (—%,%J X=E,then 9\ +6log, u+p° —e® is equal to
Official Ans. by NTA (3) ORY 2)8
4
Ans. (3) (3) 2e'+8 (4) 10
Sol. fix) =2+ (2p—T7) X + 3 (2p— 9x— 6 Official Ans. by NTA (DROP)
cotox sin4x.cos6x
f'(x)=6x*+2(2p—T)x +3(2p - 9) Sol. = lim e®* = lim esnoreordx = ¢
f’(O) < 0 x—)T x—>7
. o
5 32p-9)<0 = lim (1 +|cosx )\COSX\ =¢"
p< 2 o
2 = f(in/2)=n
pe (_w’%j For continuous function = e¢** =¢" =
7\’ — g — eZ/3
62. Let z be a complex number such that 3’ H
z-2i Now, 9%+ 6logep + p°—e® =10

=2,Z#—I. Then z lies on the circle of

2+l 64. Let f(x) = 2X"+M AeR,neN, and f(4)=133,

radius 2 and centre f(5)=255. Then the sum of all the positive integer

(1) (2, 0) (2)(0,0) divisors of (f(3)-f(2)) is
(3) (0, 2) 4) (0,-2) (1) 61 (2) 60
Official Ans. by NTA (4) (3) 58 4) 59

Ans. (4) Official Ans. by NTA (2)

Sol. (z-2i) (Z+2i)=4(z+1) (z—i) Ans. (2)
2Z+4+2i(z—2)=4(zZ+]1 +i(Z—2)) Sol.  f{x)=2x"+2L
327 —6i(z— 7)=0 f(4)=133
X*+y>—2i (2iy) =0 f(5)=255
X +y +4y=0 133 =2x4"+2 (1)

255 =2x 5"+ (2)

JEE Exam Solution www.esaral.com 1
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2)-m

122=2(5" - 4"

= 5"—4"=6]

T n=3&A=5

Now, f(3)-fi2)=2(3’-2%) =38

Number of Divisors is 1, 2, 19, 38 ; & their sum is 60

65.

Sol.

66.

JEE Exam Solution

If the four points, whose position vectors are

3i—4j+2k,i+2]—k,—2i — j+3k

and

5i — ZOL] +4K are coplanar, then o is equal to

(1) L ) _
17 17
3) S ) o7
17 17
Official Ans. by NTA (1)
Ans. (1)
LetA:(3,4,2)

B:(1,2,-1)

C:(-2,-1,3)
D: (5,2a,4)
A, B, C, D are coplanar points, then

1-3 2+4  —-1-2
= |-2-3 -1+4 3-2|=0

5-3 20+4 4-2

1 3

J10 Jio 1 —i
Let A= \/E \/E and B:{O 1:|,Where

-3 1

Jio Jio

i=+/—1 If M=A"BA, then the inverse of the

matrix AM?°ZAT is

| 1 —2023i ) 1 0
()_0 1 ()_—2023i 1
; 1 0 , 1 2023
()_2023i 1 ()_o 1
Official Ans. by NTA (4)

Ans. (4)

1 30 1 -3
Sol AAT:JEJE Jio o | [t o
’ -3 1 3 1 0 1
J1o o JlV1o o
Bz__l -i|[1 -] [1 -2i
0 1]o 1] |0 1
B}_' -3i
0 1
B0 _ 1 —2023i
0 1
M= ATBA

67.

www.esaral.com

M?>=MM = A'"BA ATBA = ATB’A

M =M>M = ATB’AA'BA = ATB’A

M= ATB*¥A
AM™PAT = AATB? AA" =B
_ {1 —20231}
0 1
Inverse of (AM***A") is FC-) 2012-3i:|

Let A, Ve {/\,v} be such that (p — q)A(pVQ)

is a tautology. Then
() A=A V=v 2) A=v,V=n
B)A=v,V=v 4) A=AV=n
Official Ans. by NTA (3)

Ans. (3)
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Sol.

68.

Sol.

JEE Exam Solution

Given(p—>qQ A(pVQq)

Optionl A=A ,V=v
plal(p—=>a)|(pva)|l(p—=>a)A(pVva)
T|T T T T

TIF F T F

FIT T T T

F(F T F F
Option2 A=v,V=Aa
plal(lp—=>a)|(pArd)|(p—>a)VvipAag)
T|T T T T

TIF F F F

FIT T F T

F(F T F T

(p—>a)vipAaaq)
T T T

n[n[A][d]o
n[[m[H]e
m

T T
T T T
F il

Hence, it is tautology.

Option4 A= A,V=Ah
plaf(p—>a)|(pArq)|(p—>a)A(pAq)
TIT| T T T

TIF F F F

FIT|] T F F

FIF| T F F

The number of numbers, strictly between 5000 and
10000 can be formed using the digits 1,3,5,7,9

without repetition, is

(16 () 12
(3) 120 4) 72
Official Ans. by NTA (4)

Ans. (4)

Numbers between 5000 & 10000
Using digits 1, 3, 5,7, 9

5.7.9
Alalal g
T
3 4 3 2

Total Numbers =3 x4x3x2=72

69.

Sol.

70.

Sol.

www.esaral.com

The number of functions

f:{,2,3,4—>{acZ: |a| <8} satisfying f(n)+

1f(n +1)=14,Vne{l, 2,3} is
n

(3 ()4

(3)1 4)2

Official Ans. by NTA (4)
Ans. (4)

f:41,2,3,4} > {ae Z:l|a] <8}
f(n)+ %f(n+1):1, Vne{l,?23}

fin + 1) must be divisible by n
f4) = —6,-3,0,3,6
f3) = -8,-6,-4,-2,0,2,4,6,8

2)= -8, e , 8

D)= =8, e, , 8

f(4) :

5 must be odd since f{3) should be even
therefore 2 solution possible.

f4) f3) A2) A1)

-3 2 0 1

3 0 1 0

The equations of two sides of a variable triangle

are x = 0 and y = 3, and its third side is a tangent to

the parabola y* = 6x. The locus of its circumcentre

is

(1) 4y*~18y—3x—18=0

(3) 4y—18y+3x+18=0

Official Ans. by NTA (3)
Ans. (3)

y'=6x & y*=4ax

(2) 4y*+18y+3x+18=0
(4) 4y*—18y—3x+18=0

:>4a:6:>a:§
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Sol.
y:mx+i;(m¢0) 0
2m

b= 6m—23 k= 6m+3
4dm 4m

, Now eliminating m and

we get
= 3h=2(-2k’ + 9k -9)
= 4y — 18y +3x+18=0
71. Let f: R—> R be a function defined by f(x)=
Iogﬁ {«/f(sin X—C0SX)+m— 2} , for some m,
such that the range of f is [0, 2]. Then the value of
mis
(15 (2)3 (3)2 (4) 4
Official Ans. by NTA (1) 3.
Ans. (1)
Sol. Since,
—J2 <sinx — cosx < \/5
2< \/5 (sinx — cosx) < 2
(Assume \/5 (sinx — cosx) = k)
2<k<2  ...(3)
Ax)= logﬁ(k+m—2)
Given,
0<fix)<2
0< log - (k+m-2)<2

Sol.

I1<k+m-2<m

-m+3<k<2 .. .(ii)
From eq. (i) & (ii), we get—-m + 3 =-2

=>m=35

72. Let A, B, C be 3 x 3 matrices such that A is
symmetric and B and C are skew-symmetric.
Consider the statements
(SDHAPB*-B*A" is symmetric
(S2) A*CP-CPA* is symmetric
Then, 74.
(1) Only S2 is true
(2) Only S1 is true
(3) Both S1 and S2 are false
(4) Both S1 and S2 are true
Official Ans. by NTA (1)
Ans. (1)

JEE Exam Solution www.esaral.com

Given,A'=A,B'=-B,C'=-C
LetM=A"B*-B* A"
Then, MT = (A13 B2 _ B2 AlS)T
_ (A13B26)T _ (B26A13)T
_ (BT)26(AT)13 _ (AT)13(BT)26
— BZGAB* A13 B26 =-M
Hence, M is skew symmetric
Let. N = A26C13 . C13A26
then, NT = (A26 C13)T _ (C13 A26)T
_ _(C)13(A)26+ ANCB =N
Hence, N is symmetric.

. Only S2 is true.
Let y=y(t) be a solution of the differential equation

dy —pt
—+ay=ye
at ay =y

Where, o >0, f>0and y>0. Then ITim y(t)

(1)is O (2) does not exist
3)is1 (4)is -1
Official Ans. by NTA (1)
Ans. (1)
dy p
— +ay="7e
dt y=v
LF.= ejmCll =e”

Solution = y.e*'= Iye"”.e‘“dt

Sl

:>ye°“=y( B)+c
a_

Lo L

eﬁt(a—B)+em

So, limy(t)= L+ =0
t—o0 o0 o0

6
z *7KC, is equal to

k=0
(1) 'cy-*Cy (2)°'C-*C;
(3) *C,~*C, (4) 2C—"°C,
Official Ans. by NTA (3)

Ans. (3)
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6 Sol.  n(s)=36
Sol. Y °"*C, )
e Given: N -2, /3N, N+ 2 are in G.P.
=71C, +7°C, +¥C, +...+PC,
IN=(N-2)(N+2)
_ 45 46 51
= C3+ C3+.....+ C3 3N:N2 _4
= 45C4 + 45C3 + 46C3 +.o.t 51C3 - 45C4 5
=N -3N-4=0
(nCr + nCr,l — 1’1+1Cr )
_sie, e, (N-HN+1)=0= or N =1 rejected
75.  The shortest distance between the lines x+1=2y = — (Sum=4) = {(1, 3), 3.1). (2.2)}
12z and x=y+2=6z—6 is n(A)=3
(2 2)3
p(A):i:LZi: k=4
3) S 4 3 36 12 48
2 2 2
Official Ans. by NTA (1) 77. The integral 16'[ — > is equal to
1 X (x +2)
Ans. (1)
11 11
x+l_y_z X_y+2_z-1 1) =+log, 4 2) —+log, 4
Sol. T—I—Eand T—T—T () 6 ge ()12 ge
2 12 6 11 11
3) ——log. 4 (4) ——log, 4
— N . 12 6
) (b—a).(pxq)
= Shortest distance = W Official Ans. by NTA (4)
Ans. (4)
s 2o~y (Pxq 2
S.D. =(—1+2J—k).(|ﬁxq|) Sol. I=16 dx 3
1 X (xz +2)
2
A A oA dx
Pk =16 ———=
szl I -1} 1: 1» llA( 2 3% 46k ]X3X4(1+2J
xq=|l — —/|==1——]+—-Kori2i—3j+ X
b=a 2 12| 6 4J 2 !
11 1 Let,1+%=t:>_—?dx=dt
6 X X
A A A A A A 3
—-i+2j-k).(21-3j+6k 2
S.D.=( ! )( ! )=|_14|=2 1=_4J‘L2
\j22+32+62 | 7 | 3(2j 2
76. Let N be the sum of the numbers appeared when t-1
two fair dice are rolled and let the probability that 3
. . . t—1Y dt
N—2,+/3N,N+2 are in geometric progression I= —4](7] —
t
k 3
be — . Then the value of k is 3
48 3
4 2 1
(12 24 Ul | Rl G
(3) 16 4)8 3
Official Ans. by NTA (2)
Ans. (2)
JEE Exam Solution www.esaral.com 5
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- 5 636 8
2 —
I[=-1 t—2€n|t|—1} A —{6\F—T]—(—12+§j
L t 3
1= 1| 3-2m3-2)[322m3-1 A:12\E+§
1\2 2 3 3 3 3
1= 1|22 -1 28
T ne— z A = 4\/64’ ?
11 e A A e e s A
[=-—fn4 79. Let a=—i—j+k, ab=1and axb=i—] . Then
78. Let T and C respectively be the transverse and a—6b is equal to
conjugate axes of the hyperbola 16x— (1) 3 (; _ 3 _ 1}) ) 3 (I " 3 + IA()
y*+64x+4y+44 = 0. Then the area of the region
above the parabola x’=y+4, below the transverse 3) 3(i —J+ k) 4) 3(i +] _k)
axis T and on the right of the conjugate axis C is: Official Ans. by NTA (2)
44 28
(1) 46+ = 2) 46 + 3 Ans. (2)
Sol. daxb=(i—))
44 28
®) 4\/__ 3 4) 4\/_ 3 Taking cross product with a
Official Ans. by NTA (2) = ax(ax B) —ax (; _ 3)
Ans. (2)
Sol.  16(x> +4x) — (y> —4y) + 44 =0 = (@bja-@-ap=i+j+2k
16(x +2)* =64 —(y—2) ' +4+44=0 — a-3b=1+]j+2k
2 2_ & . . .
16(x+2)y -(y—-27=16 —  2i-6b=2i+2]+4k
x+2) (y-2) L
( 1 ) _(y16) -1 -  d-6b=3{+3j+3k
3 80. The foot of perpendicular of the point (2, 0, 5) on
\f the line X+1=y_1=Z_'-1is(oc,ﬁ,y).Then.
22 SRR TP SR At SR TA 5 -1
Which of the following is NOT correct?
4
m -2 @) L=-8
vy 15 p
@) L=-s @Ll->2
Y o 8
ca Y Official Ans. by NTA (3)
Ans. (3
A= :f(2—(x2—4))dx @)
3 \E
A = Iﬁ(6—x2)dx = (6X—X—J
) 3 S
JEE Exam Solution www.esaral.com 6
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Sol.

81.

JEE Exam Solution

L:X+1:y—1:z+1
2 5 -1

=i (let)

A(2,0,5)

ol

(o, B.v)
. L

Let foot of perpendicular is
PQA-1,50+1,-A 1)
PA=(3-21)i-(5L+1)j+(6+1)k
Direction ratio of line = b=2i+ 53 ~k
Now, = PAb=0

= 23-20)-551r+1)—(6+A)=0

= k:;l
6

P2L—1,50+1,-L-1) =P(a, B, )

1 4 4
S a=2—|-l=——=la=—=
6 3 3

1 1 1

= B=5—-—"—=|+1=—=|p=—

g (6j 6 P 6

1 5

Sy=-A-l=—-1= |[y=-=

¥ 6 Y 6

Check options

SECTION-B

For the two positive numbers a, b, if a, b and %

. . . L1 1
are in a geometric progression, while —, 10 and 5
a

are in an arithmetic progression, then, 16a + 12b is
equalto
Official Ans. by NTA 3

Ans. 3

Sol.

82.

Sol.

www.esaral.com

a,b,i—>GP
18

—=b* ...

= a+b=20ab, from eq. (i) ; we get
—18b° + b =360b°
= 360b*-180-1=0 {.b=0}

18++/324+1440

720

_ 18+./1764

720

=b

= b {b>0}

~a=18x— ==
144 8

1 1
Now, 16a+12b=16 x —+12x— =3
8 12

Points P(-3,2),Q(9,10) and R(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, thenk isequalto .
Official Ans. by NTA 3

Ans. 3

Mpq : mQR;1

:>1O_2><10_4:—1 :>

9+3 9-a

AN

Mpp * Mos™ -1 = Mgs= — 7
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.

83.

Sol.

JEE Exam Solution

S(x,.Y,)
Qe

P(-3,2) R(o,4)

0(5?3)

Equation of QS
4
y—10= —7(x—9)

= 4x+T7y=106....(1)
Mmor * Mrs= —1 = mpg= — 8
Equation of RS

y—4 =-8(x—13)

= 8x+y=108 ....(2)
Solving eq. (1) & (2)

25
Xl = ? y1:8

S(x1,y1) lieson 2x—-ky=1
25-8k=1
=8k =24

= [k=3

Let a € R and let o, B be the roots of the equation

1
x> +60*x+a=0. If o + B* = — 30, then the

product of all possible values of a is
Official Ans. by NTA 45
Ans. 45

1 a
x2+604x+a:0/

N

1

a+B=-60* & ap=a

Given o’ +B* =-30

84.

Sol.

85.

www.esaral.com

= (o2 +p?) —207p% =30

= {(+P)’ ~20p} 20~ 30

1 2
= {602 - Za} —2a%>=-30

1

—60+4a’ —4ax602 —2a% =-30
1
—2a?-4.602a+90=0

Product = 9—20 =45

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 orange, 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

Official Ans. by NTA 6860 OR 3

7 Red apple(RA),5 white apple(WA),8 oranges (O)
5 fruits to be selected (Note:- fruits taken different)
Possible selections :- (20, 1RA, 2WA) or (20,
2RA, IWA) or (30, 1RA, 1WA)

= °C,’C,°C, +°C,'C,°C, +°C5 'C, °Cy
=1960+ 2940 +1960

= 6860
If m and n respectively are the numbers of positive

and negative value of 0 in the interval [—m, 7]that
. . 0 96
satisfy the equation cosZOcos§=COS390057 ,

then mn is equal to
Official Ans. by NTA 25
Ans. 25
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Sol. €0s20- cosg =€0S30- cos%

= 2c0526-cosg= 2COS%-COS3O

50 30 150 30
= C0S— + C0S— = COS —— + COS —
2 2 2 2

150 50
= CO0S—— =C0S—
2 2

e
2 2

50 = 2kt or 100 = 2knt

% ke
5 5

0

m=5n=>5

S.mn=25

3 2
86. If j|loge x|dx:E10ge (n_] , where m
1 n e

3

coprime natural numbers, then m* +n’> — 5 is equal

to .

Official Ans. by NTA 20
Ans. 20

3
Sol.  ||(nx|dx = (—ﬁnx)dx+j(£nx)dx
1

W | C— O
W | P C—

1
s T

—[xnx—x],, +[x (nx - x]f

[—E—1€n£}+[33n3—2]
3 3 3

= —ﬂ+§ﬁn3
3 3

4
=—(2(n3-1
* (20n3-1)

JEE Exam Solution

{—1—(% m%-%ﬂ{sms—e,—(—l)]

87.

Sol.

88.

and n are

Sol.

www.esaral.com

= ﬂ(fngj
3 e

. m=4,n=3
Now, m*+n’—5 =16+9—-5= 20

The remainder when (2023)*” is divided by 35
is .
Official Ans. by NTA 7

Ans. 7
(2023)2023
= (2030 — 7)**
= (35K -7)""
— 2023C0(35 K)2023(_7)0 + 2023C1 (35 K)2022 (_7) +
e T + 298 Ch003 (7)7
=35N-7"%,
Now, 723 = 7 x 7292 = _7 (72)lon!
=—7 (50 -1)!"!
— —7(10”C0 501011 _ 1011Cl(50)1010 + .. 1011(:1011 )
=-7(51r-1)
=-35A+7
. when (2023)** is divided by 35 remainder is 7
If the shortest distance between the line joining the

points(l, 2, 3) and (2, 3, 4), and the line

-1 1 -2 .
X—l_y+ .z is o, then 28a’ is equal

2 -l
to .
Official Ans. by NTA 18
Ans. 18
F=(i+2j+3K)+A(i+j+k) T=a+Ap
F=(+1—j+2K)+p2i-j) F=b+pg
i j k
pxd=l1 1 1] =1i+2j-3k
2 -1 0
i (B—ﬁ).(f)x(l)
[5xd|
ie (-3]-K)-(1+2]-3K)]
N7
_‘—6+3_ 3
iz | iz
3
o=—=
i

Now, 2802 =Z§xi=18
pLs
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89. 25% of the population are smokers. A smoker has 57
. Sol. Ifx=1,y=—=14.25

27 times more chances to develop lung cancer then 4
a non-smoker. A person is diagnosed with lung

4
cancer and the probability that this person is a
0.15) \{

smoker is % .Then the value of k is

Official Ans. by NTA 9
Ans. 9

Sol. E;: Smokers

. (20,0)\A >

(1L, 1)(1,2)-(1,14) = 14 pts.

Ifx =2, y=%=13.5

P(E) =

E, : non-smokers

() = =

E : diagnosed with lung cancer 2,2)2,4) ... 2,12) = 6pts.

51
P(E/E,) = i_; Ifx=3, y=""=1275

{ (3,3)(3,6)-(3,12) = 4pts.
P(E/Ez) = %

Ifx=4,y=12
P(E, /E) = P(E))P(E/E;) (4,4) (4,8) = 2 pts.
P 45
Ifx=5y=—=1125
12 ) 4
48 29
lngrixi 30,, 10 (5,5), (5, 10) = 2 pts.
4 28 4 28
21
Ifx=6, y=—=10.5
K=9 2
90. A triangle is formed by X — axis, Y- axis and the 6, 6) — 1pt.
line 3x + 4y = 60. Then the number of points P(a, 39
b)which lie strictly inside the triangle, where a is Ifx=7y= I =9.75
an integer and b is a multiple of a, is
Official Ans. by NTA 31 7.7 = 1pt.
Ans. 31 Ifx=8,y=9
(8, 8) = 1 pt.

Ifx=9 y=37f28.25 = no pt.

Total =31 pts.

JEE Exam Solution www.esaral.com 10
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