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(Held On Wednesday 25* January, 2023)

FINAL JEE-MAIN EXAMINATION - JANUARY, 2023

TIME:3:00PM to 6:00PM

61.

Sol.

62.

Sol.

SECTION-A
Let the function f(x)=2x> + (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

9 9
(1 (E’OOJ (2 (O,Ej
9 99
(3) (—W,Ej “4) (_E’EJ

Official Ans. by NTA (3)

Ans. (3)
fx)=2x+2p-7)x*+32p—-9x-6
f'(x)=6x>+22p—Tx+32p-9)
/'0)<0

©3(2p-9)<0

all values of p is

29
P=3

Pel 2
Let z
z-2i
Z+I

be a complex number such that

=2,Z# —I. Then z lies on the circle of

radius 2 and centre

(1) (2,0 (2) (0, 0)
(3)(0,2) 4) (0,-2)
Official Ans. by NTA (4)

Ans. (4)

(z—2i) (Z+2i)=4(z+1) (z—i)
27+4+2i(z—7)=4zZ+1 +i(Z—2))
327 - 6i(z—z)=0

x> +y?—2i(2iy)=0

x*+y*+4y=0

63.  If the function
A i
(L+|cosx))——,0<x <=
|cos x|
f(x) = u X == is continuous at
cot6x
geotax , —<X<T

X = g , then 9\ +6log, p+p’® —e® is equal to

Sol.

64.

Sol.

(1) 11 )8
(3) 2¢*+8 4) 10
Official Ans. by NTA (4)

Ans. BONUS
= o =e??

o o
A

= lil}} (1 +|cosx )W =e

2
= f(n/2)=n
For continuous function = e?* =¢* = p
A= %, p=e??

Now, 9\ + 6logep + pu®—e® =10
Let f(x) = 2X"+A, AeR,neN, and f(4)=133,

f(5)=255. Then the sum of all the positive integer
divisors of (f(3)—f(2)) is

(161 (2) 60
(3) 58 4) 59
Official Ans. by NTA (2)
Ans. (2)
fx)=2x"+ A
f4)=133
f5)=255
133 =2 x4"+ A (D)
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255=2x5"+) 2) 1 3 1 -3
@ - () Sol. AAT— | Y10 10 V10 V1o {1 0}
-3 1 3 1 0 1
122=2(5"—4")
NN N o
= 5"-4"=6l1
L n=3&L1=5 g ]! —i}{l —1}2{1 —21}
Now, f13) —f2) = 2(3* = 2%) = 38 0 1TJLo 1 o1
Number of Divisors is 1, 2, 19, 38 ; & their sum is 60 M1 -3§
B’ =
65. If the four points, whose position vectors are 0 1 }
3i—4j+2k,i+2]j—k,—2i—j+3k and
5i — ZOL] +4K are coplanar, then o is equal to
ey L () 17
17 17
1 —2023i
PR L B0 = {0 | 1}
17 17
Official Ans. by NTA (1) M= ATBA
Ans. (1) M2 =M.M = ATBA ATBA = ATB?A
Sol. LetA:(3,-4,2 C:(-2,-1,3
( ) ( ) M3 =M2M = ATB’AATBA = ATB’A
B:(1,2,-1) D: (5,2a,4)

A, B, C, D are coplanar points, then
1-3 244  -1-2

= |-2-3 -1+4 3-2(=0
5-3 2o0+4 4-2

M2B = ATBBA
73
= =17 AMPBAT = AAT B AAT = B2
Al WY 1 —2023i
— 1
1 —i =
66. Let A= \/E @ and B= , where {0 1 }
-3 1 0
J10 V10

1 2023
Inverse of (AM?*2AT) is

i=+-1 If M=A"BA, then the inverse of the 0 1

: 2023 AT ;
matrix AMTEA s 67. Let A, Ve{A,v} be such that (p — q)A(PVQ)

[1 —2023i 1 0]
1) 0 1 2) -2023i 1 is a tautology. Then

1 0 1 2023i] () A=AV =v Q) A=v,V=n
) 2023 1 @ 0 1

L L . 3)A=v,V=v 4 A=AV=A

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

Official Ans. by NTA (3)

Ans. (3)
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Sol. Given(p—>qQ) A(pVq)
OptionI A=A ,V=v
plaj(p—>a)|(pva)|(p—>a)a(pVva)
TIT T T T
TIF| F T F
FIT T T T
FIF[ T F F
Option2 A=v,V=Aa
plaj(p—>a)|(pra)|(p—>a)vipAaa)
TIT T T T
TIF| F F F
FIT T F T
FIF[ T F T
Option3 A=v,V=v
plaj(p—>a)|(pva)|(p—>a)vipAaa)
TI|T T T T
T|F F T T
FIT T T T
FIF[ T F T
Hence, it is tautology.
Option4d A= A,V=Aa
plaj(p=>a)|(prq){(p—a)r(pAd)
T(T T T T
TIF| F F F
FIT| T F F
FIF| T F F
68. The number of numbers, strictly between 5000 and
10000 can be formed using the digits 1,3,5,7,9
without repetition, is
(1) 6 2) 12
(3) 120 4) 72
Official Ans. by NTA (4)
Ans. (4)
Sol. Numbers between 5000 & 10000
Using digits 1, 3, 5,7, 9
5,7,9
A A A A
T
3 4 3 2

Total Numbers =3 x4x3x2=72

69.

Sol.

70.

Sol.

The number of functions

f:{1,2,34—>{acZ: |a| <8} satisfying f(n)+

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

13 (2)4

3) 1 42

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

f:4{1,2,3,4} > {ae Z:|a| <8}
f(n)+ lf(n+1): 1,Vne {l,2,3}
n

fin+ 1) must be divisible by n

fi4) = —6,-3,0,3,6

f3)= -8,-6,-4,-2,0,2,4,6,8
f2)= 8y o, 8
A= =8, oo, 8

f(4)

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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71.

Sol.

72.

y=mx+ i;(m;ztO)
2m

h = 6m—23 k= om +3 , Now eliminating m and
4m 4m
we get

= 3h=2(-2K*+ 9k -9)
— 4y> 18y +3x+18=0
Let f R—R be a function defined by f(x)=

Iogﬁ{\/z(sinx—cosx)er—Z}, for some m,

such that the range of f is [0, 2]. Then the value of

m is
s 2)3 3)2 44
Official Ans. by NTA (1)
Ans. (1)
Since,

—\/_<s1nx cosx < \/_
. 2< \/_(smx —cosx) <2
(Assume \/5 (sinx — cosx) = k)

2<k<2  ..()
fix) = log - (k+m~-2)
Given,

0<fix)<2

0< Iogﬂ(k+m—2)£2

I1<k+m-2<m
-m+3<k<2 ..(0)
From eq. (i) & (ii), we get—-m + 3 =-2

=>m=5
Let A, B, C be 3 x 3 matrices such that A is
symmetric and B and C are skew-symmetric.
Consider the statements
(S1APB*-B?A" is symmetric
(S2) A*CB-C3A? is symmetric
Then,
(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)

Sol.

73.

Sol.

74.

Given, AT=A,B"=-B,C"'=-C
LetM= A13 B26 _ B26 A13
Then, MT — (Al3 B26_ B26 Al3)T
= (A13B26)T _ (B26A13)T
= (BT)26(AT)13 _ (AT)13(BT)26
= BZéAB_ Al3 B26 =-M
Hence, M is skew symmetric
Let. N = A26cl3 _ C13A26
then, NT — (A26 C13)T _ (C13 A26)T
= _(C)l3(A)26+ A26c13 =N
Hence, N is symmetric.

. Only S2 is true.

Let y=y(t) be a solution of the differential equation

thi +ay=ye ™

dt
Where , a0 >0, f>0and y>0. Then ITim y(t)

(H)isO (2) does not exist
3)is1 (4)is -1
Official Ans. by NTA (1)
Ans. (1)

dy Bt
—+ay=17e
at y=vy

_ ejocdt _ em

Solution = y.e*'= J.ye'BT.e‘“dt

t O
= ye*=y—=+cC
C)
- r L,°
=Yy eﬁt(a_B)+eat

So, limy(t)=2+< =0
t—o0 o0 o0

6

Z *KC, is equal to

k=0
(1) 3'Cs—*Cy (2) 3'C5—*Cs
(3) 52C4-45Cq (4) ¥C5-*Cs
Official Ans. by NTA (3)

Ans. (3)
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="'C, +7C, +¥C, +...+ ¥C,
=PC+%Cs+ ... +7Cs
= BCy+BC3+9C3+ ... +71C3 =By
("Cy +Cpy =™1C, )
=32C4 —BCy
75.  The shortest distance between the lines x+1=2y = —

12z and x=y+2=6z—6 is

(1) 2 2)3

(€)) > “4) 3
2 2

Official Ans. by NTA (1)
Ans. (1)

(B—ﬁ).(ﬁxfl)

= Shortest distance = S
[pxd|

(pxd)

[P

ol

S.D. =(—i+2j —12)

—_

ol
X
el
Il
—
N | — —o

LT L SR
6 47 2

(—i+2j—12).(2i—3j+612)
V22 37 +6°

S.D.=

:|—14|:2
| 7 |

76. 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

k
be — . Then the value of k is
48
(H2 (2)4
3) 16 4)8
Official Ans. by NTA (2)

Sol.

77.

Sol.

Ans. (2)
n(s) =36

Given : N -2, ﬁ,N+2 are in G.P.
3N=(N-2)(N+2)

AN=N? -4

= N?-3N-4=0

(N—4)(N+1)=0= [N =4]or N =1 rejected
(Sum=4) = {(1, 3), (3,1), (2,2)}

n(A)=3

2

The integral 16 J. 3( . )
1 X7 (X" +2

dx

> 1is equal to

11 11
1) —+log. 4 2) —+log. 4
(D 5 g (2 1 e

11 11
3) —-log, 4 4) ——log. 4
(3) 12 e (4) 5 e

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

F dx
1 X° (x2 -|—2)2

2 4
Let, 1+—2=t:>—3dX=dt
X X

3
2
1=-4 |
3
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78.

Sol.

3
I[=—1|t 2€n|t|——}
3
1= —1|[2-2m3 -2 (3_2m3-1
(2 2 3 3
I=-1 2€n2—£}
L 6
= E—£n4
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:

m4ﬁ4% @MJ#—
44
() 46-— (4) 46 -
Official Ans. by NTA (2)
Ans. (2)

16(x* +4x) — (y> —4y) +44=0
16(x +2) — 64— (y—2)° +4+44 =0

16(x +2) — (y ~2)* = 16

(:+2) (-2 _
1 16

79.

Sol.

80.

roeE )

12\/€+§

3 3

A =

A=af6+28

Let 5:—§—3+1A<,§.B=1 and gxﬁzi—j. Then
a—6b is equal to
(1) 3(1-]-12) 2) 3(i+j+12)
3) 3(i—j+f<) (4) 3(i+j—f<)
Official Ans. by NTA (2)

Ans. (2)

axb=(1—-])

Taking cross product with a

— ax(@xb)=ax(i—])

— (a-bja—@-ab=i+j+2k
= 5—35=i+]+2f<

= 2a—6b=21+2]j+4k
= a—6b=3i+3]+3k

The foot of perpendicular of the point (2, 0, 5) on
+1 y-1 _z +1.

=3 —
Which of the following is NOT correct?

the line = is (a, B, ). Then.

aB _4 o
-2 @5
G)E=—5 @12

Y o 8
Official Ans. by NTA (3)

Ans. (3)
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81.

x+1

_y-1 _z+1
2 5 -1

=% (let)

A(2,0,5)

Tl

(o, B,7)
P

Let foot of perpendicular is

PQA 1,51+ 1, A )
PA=(3-21)i—(5h+1)j+(6+1)k
Direction ratio of line = b=2i+ 53 ~k
Now, = PAb=0

= 2B3-20)-5GCAr+1)—(6+21)=0

= 7u=_—l
6
PQA— 1,50+ 1,-A—1) =P(a, B, )

= ()(,:2(—1)—1:_&:; o=——

1 1
= BZS(_EJH_E: B=

= yz—k—lzl—l =

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
equal to
Official Ans. by NTA 3

Ans. 3

Sol.

82.

Sol.

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

18++/324+1440

720

:b:l8+— V1764 {~ b>0}
720

= b=

= a=18><i=1
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 isequal to
Official Ans. by NTA 3

Ans. 3

mpq * Mor=—1

10 2 10 4
=-1 :>_0c 1
9+3 9 a
4
Mop * MQs= -1 = mQs= — 7
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S(x.y:)
Qe
P(-3,2) 0(5,53) R(o,4)
Equation of QS
4

83.

Sol.

~10=—=(x-9
y Z(x-9)

= 4x+Ty=106 ....(1)
mer * Mrs=—1 = mrs= — 8
Equation of RS

y—4 =-8(x—13)
=8x+y=108 ....(2)
Solving eq. (1) & (2)

25
Xy = ? yi=8

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

- =3

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

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

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

1 o
X2 +60'x+a=0¢

N

1

a+B=-60* & aP=a

Given o* +p* =-30

84.

Sol.

8s.

= (o2 +p?) —2a2p? =30

= {(a+[3)2 - ZOLB}Zf 2a =30

1 2
= {602 - Za} -2a?=-30

1

— 60+4a® —4ax 602 —2a% =-30
1
—2a%-4.602a+90=0

Product = % =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
Ans. 6860

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, 1WA) or (30, IRA, IWA)

= 8C,7Ci°C, +8C, 'C, 3C +3C5 'Cy 3Cy
=1960+2940+1960

= 6860

If m and n respectively are the numbers of positive

and negative value of 0 in the interval [-m, 7t]that
. . 0 96
satisfy the equation cos2ecosE=cos36c057 ,

then mn is equal to
Official Ans. by NTA 25
Ans. 25
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Sol.

86.

Sol.

c0s20- cos% =Cc0s30- cos%

= 200526-cosg: 2003?-00336

56 30 1560 30
— COS— +CO0S— =C0S—— + CO0S —
2 2 2 2
156 56
—> COS—— =C0S —
2 2
3@:2kni@
2 2
50 = 2km or 100 = 2kn
o 2k _kn
5 5
4n -3n 2x -m . m 2n 3n 4n
e:{_nl_l_i_!_loi_i_!_l_in}
5 5 5 5 55 5 5
m=5n=>5
m.n =25

2
If J‘|loge x|dx=210ge(n—J , where m and n are
n e

coprime natural numbers, then m? + n”> — 5 is equal

to .
Official Ans. by NTA 20
Ans. 20
3 1 3
j|£nx|dx = j(—fnx)dx + I(ﬁnx)dx
: 6 \
= —[x £nx—x]]1/3 +[x€nx—x]f
1 1 1
= {—1—(§ﬁng—éﬂ+[3fn3—3—(—l)]
—[—g—lﬂnl}+[3€n3—2]
3 3 3
:—ﬂ+§£n3
3 3
4
=—(2(n3-1
* (2tn3-1)
= ﬂ(ﬁngj
3 e
. m=4,n=3

Now, m*>+n’-5 =16+9-5= 20

87.

Sol.

88.

Sol.

The remainder when (2023)%°% is divided by 35
is .
Official Ans. by NTA 7

Ans. 7
(2023)202
= (2030 — 7)*%
= (35 K- 7)"%
— 2023C0(35 K)2023(_7)0 + 2023C1 (35 K)2022 (_7) +
e T + 208005 (—7)%%
=35 N - 725,
NOW, _72023 =_7 x 72022 =_7 (72)1011
=7 (50 —1)on
=-7("1C,y 50101 — 101, (50)1010 + . TONCyg11)
=—T70GAr-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
x-1 y+1 z-2
2 -1
to S
Official Ans. by NTA 18
Ans. 18

is o, then 28a’ is equal

F=(1+2j+3K)+A(i+j+k)

F=(+—]j+2K)+pi—))

A

i
pxq=(l1 1

k
1| =1i+2j-3k
2 -1 0

—5),(f)><61)
[5x4

(-3]-K)-(1+2]-3K)]

iz

3

N

_ ‘—6+3
i

3

N7

Now, 280 =Z§xi:18

A
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89.

Sol.

90.

25% of the population are smokers. A smoker has
27 times more chances to develop lung cancer then
a non-smoker. A person is diagnosed with lung

cancer and the probability that this person is a
smoker is % .Then the value of k is

Official Ans. by NTA 9
Ans. 9

E: : Smokers

HEOZ%

E> : non-smokers

P@ﬁZ%

E : diagnosed with lung cancer

27
P(E/E)= —
(E/Ey) 5%

|
P(E/E)) = —
(B/E2) = %

P(E)P(E/E))

P(E,/E)= b E)

1 27

28 9

249
23’610:10

—X
_ 4
1 27
ot

1 3L
4 28 4 28
K=9
A triangle is formed by X — axis, Y— axis and the
line 3x + 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
Official Ans. by NTA 31

Ans. 31

57

Ifx=1,y= 2 =14.25

(0,15)‘\

1 2 (20,0)\‘

(1,1)(1,2)=(1,14) = 14 pts.
Ifx=2,y=£=13.5

2
(2,2)(2,4)....(2,12) = 6 pts.

Ifx=3, y=2 21275

4
(3,3)(3,6)-(3, 12) = 4 pts.
Ifx=4,y=12
4,4)(4,8) = 2 pts.
Ifx=5. y=22-11.25
(57 5)7 (57 10) :>2pts
Ifx =6, y= 22 =105

2
Fx=7, y="2=975

4
Ifx=8,y=9

Ifx=9 y:%f:8.25 = no pt.

Total = 31 pts.

10



