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(Held On Tuesday 31t January, 2023)

FINAL JEE-MAIN EXAMINATION - JANUARY, 2023

TIME:3:00PM to 6:00PM

SECTION-A

61. I o(x)= J_jjt(4\/§sint—3¢'(t))dt, x>0,
4

then ¢' (

T It
— Se ual to .
1| isea

&) %

4

2
()6+\/E

8

3
()6+\/E

4

4
()6—\/;

Official Ans. by NTA (3)

Ans. (3)

Sol. ¢'(x) = %[(%ﬁsinx —3¢'(x)).1 —OJ —%x?’/z

T(4J§sint -3¢'(t)) dt

el
(I)'(g ) «/58+6

62.

Sol.

If a point P (OL, B, y) satisfying

2 10 8
(OL B y) 9 3 8|= (O 0 O) lies on the plane
8

2x+4y+3z=>5, then 60+9B+7y is equal

to:

(H-1

2 =
5

5%
3) -

) 11

Official Ans. by NTA (4)

Ans. (4)
20+4B+3y=5 ... (1)
20+9B+8y=0 U )
10a+3p+4y=0 ... (3)
8a+83+8y=0 ... 4)
Subtract (4) from (2)
—60+p=0
=6 .. 5)

From equation (4)

8o+48a+8y=0
y=-"Ta enenn (6)

From equation (1)
200+240-21a =5
5a=5

a=1

B=+6, y=-7
6o+ 9B+ Ty
=6+54-49

=11
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63.

Sol.

Let a;,a,,a,.... be an AP. If a,=3,the
product a,a, is minimum and the sum of its first

n terms is zero, then n! —4a is equal to :
n(n

+2)

(1)24
33
@

DR
4

@9

Official Ans. by NTA (1)
Ans. (1)
at6éd=3, (1
Z=a(at3d)
= (3-6d) (3-3d)
=18d?-27d+9
Differentiating with respect to d
=36d-27=0

:>d=%, from (1) a = _?3, (Z = minimum)

Now, SH=E(—3 +(n —1)§) =0
2 4

n!—4a =120-4(a,;)

120 - 4(a +(35-1)d)

120—4[Z§+34(§jj
2 4
=120_4(:§{§9Ej

=120-96 = 24

64. Let (a, b) C (O, 271) be the largest interval for
which
sin”' (sin6)—cos™ (sinB) > 0,6 (0, 2n),
holds. If

ax” +px+sin”' (x2 —-6x + 10) +cos™
(x*-6x+10)=0

and oo—3 =b—a, then ais equal to :
T
1) —
()48
T
2) —
()16
n
3 —
()8
* =
12

Official Ans. by NTA (4)

Ans. (4)

Sol. sin'sin®— (5 —sin'sin 9} >0

|

= ax” +px +sin” [(x - 3)2 + 1} +cos' [(x - 3)2 + 1} =0

X=&9a+%+g+0=0
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65.  Let y =y(x) be the solution of the differential

equation
(3y2 — 5x2)y dx + ZX(X2 — yz) dy =0 such

that y(l) =1. then (y(Z))S —12y(2) is equal

to:

(1) 3242

(2) 64

(3) 16v2
(4) 32
Official Ans. by NTA (1)
Ans. (1)
Sol. (3y2 - 5x” )y. dx + 2x(x2 —-y? )dy =0
- g _ y(5x2 —3y2)
dx 2x (x2 —y? )
Put y = mx

dm m(5—3m2)
= m+X. =

X 2(1—m2)

X'dm=<5—3m2)m—2m(1—m2)

dx 2(1—m2)
%:2(m2—1) dn
X m(m2—3)

4 4m

%: 3—i+ 23 dm
X m m m” -3

66.

Put (x =1,y =1): wegetc = —gln (2)
2] -5
X
= (XJKXJ - 3} =2.(x"?)
x )|\ x

Putx=2togety (2)

2

—nlxl= 2]+ 2In _21n@)
3 |x| 3 3

:>y(y2 —12) —4x2x2x 242
= y® —12y = 3242
= |y*(2)-12y(2)| = 322

The set of all values of a® for which the line

x +y = 0 bisects two distinct chords drawn from a

point P 1+_a’1—a
2 2

j on the circle
2x* +2y* —(1+a)x—(1-a)y =0 is equal to:
(1) (8,)
@ (4,)
(3) (0, 4]
4) (2,12]

Official Ans. by NTA (1)

Ans. (1)
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Equation of chord =T =5,

2h(x+A 2k)(y—A
(e hle)_ (5

= 217 —2h (1) +2k\
Now, A(2h,2k) satisfies the chord
o (2h-2K)A—h(x+2)-k(y-2)
= 2% +4kh—4hA +hi-kh +hx+ky =0
= 2.7 +1(3k —3h)+ky+hx =0
=D>0
= 9(k-h) -8(ky+hx)>0
= 9(k—h) - 8(2k*+2h*) >0
= —7k* -Th* -18kh >0
= 7k* +7h* +18kh <0

_ 2 2 _ 9
Lgflza) (Al gl
4 4 16

67.

Sol.

68.

<0, a’=t

16 16

A, e

7

:§(1+t)+M

16

14+14t+18—-18t
= <
16

<0

0

=4t > 32

t>8 a’>8

Among the relations

S:{(a,b):a,beR—{O},2+%>0}

And T={(a,b):a,beR,a’-b*eZ},
(1) S is transitive but T is not
(2) T is symmetric but S is not
(3) Neither S nor T is transitive
(4) Both S and T are symmetric
Official Ans. by NTA (2)
Ans. (2)
For relation T =a-b*= — |
Then, (b, a) on relation R
=b*-a’=-1I

. T is symmetric
S :{(a,b) ra,beR —{0},2+%>0}

-1
2+250=25 9 , :>E<—
b b a
If (b, a) €S then
2 4+ — not necessarily positive
a

.. S is not symmetric

The equation
e"™ +8e™ +13e*™* —8e* +1=0,x € R has:

(1) two solutions and both are negative
(2) no solution
(3) four solutions two of which are negative
(4) two solutions and only one of them is negative
Official Ans. by NTA (1)
Ans. (1)
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Sol.

69.

™ +8e™ +13e*™ —8e* +1=0
Let e =t

Now, t* +8t* +13t> -8t +1=0

Dividing equation by t?,

t2+8t+13—§+ti2=0

t2+tl2+8(t—%j+13:0

2
[t—l) +2+8(t—1j+13:0
t t

1
Lett——=2z
t

7z +82+15=0
(z+3)(z+5)=0
z=-3o0orz=-5

So, t—l=—3 or t—l:—5
t t

t2+3t—1=0or t>+5t—-1=0

o, 4

2 2
as t =€ sot must be positive,

:\/E—z; Or@—5

t
2 2
J13-3 J29 -5
So, x=1In 2 orx=In 2

Hence two solution and both are negative.

The number of values of T € {p, q,~p,~ q} for

which ((p A q) = (rv q)) A ((p/\r) = q) isa
tautology, is:
(3
)2
3)1
(4) 4
Official Ans. by NTA (2)
Ans. (2)

Sol. ((p/\q):> (rvq))/\((p/\r): q)

70.

Sol.

We know, p=>q is equivalent to
~pvq

(~(pra)v(rva))a(=(par))va)
:>(~ pv~quvq)/\(~pv~rvq)
=(~pvrvt)a(~pv~rvq)
=(t)a(~pv~rvq)

For this to be tautology, (~ pv ~ r v ) must be

always true which follows for r =~ p or r =q.

Let f:R—{2,6} —R be real valued function

2
defined as f(x) = w Then range of f'is
x°—8x+12
(1) —OO,—E U|:0700)
4 |
(2) —0, _é o (Oa OO)
4
() —@—EEL{Eiw]
4 | 4
21
@ ( 21]
Official Ans. by NTA (1)
Ans. (1)
x% +2x +1
x°—8x +12

By cross multiplying
yx® —8xy+12y —x* —2x—-1=0
x*(y-1)—x(8y +2) +(12y -1) =0

Casel,y #1

D>0

= (8y+2)*-4(y-1)(12y-1)>0

= >0

+ | - | +

21 0
4

ye[-= 2t [o[oe)-{1

Case2, y=1

x+2x+1=x"—-8x+12
10x =11
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X=% So, y can be 1

71.

Sol.

lim

72.

Hence y € [—oo,%} U[O,oo)

<\/3x+1+x/3X—1)6+(\/3x+1—\/3)(—1)6 ,
(x+ 1) +{x 1)

X—>00

(1)is equal to 9
(2) is equal to 27

(3) does not exist
, 27
(4) is equal to 7

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

6

(J3x+1+J3x 1 +(J3x+1 J3x 1)

)e
)

X—0

(X+ X—

Let P be the plane, passing through the point
(1, -1, - 5) and perpendicular to the line joining

the points (4,1,—3)and(2,4,3). Then the

distance of P from the point (3, -2, 2)is
(1) 6
(2)4
(3)5
47

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

Sol.

73.

Sol.

Equation of Plane :
2(x-1)-3(y+1)-6(z+5)=0
Or 2x—-3y—-6z=35

= Required distance =
2(3)-3(-2)-6(2)-

J4+9+36

35\

=5

The absolute minimum value, of the function

f(x)=|x*-x+1]| +[x2 —X+1:|, where  [t]

denotes the greatest integer function, in the interval
[-1,2],1s:

3
(D 1
@ -

3)

o |~ MW

(4)

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

:‘XZ _X+1‘+[x2—x+1]; X€|:—1,2]

Let g(x)=x"-x+1

‘Xz —x+1‘ and I:XZ —x+2]
Both have minimum value at x =1/2

= Minimum f(X) = §+ 0

3
4
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74.

Sol.

75.

Let the plane P: 8x+ o,y +a,z+12=0 be

X+2 y-3 z+4
3 5

the intercept of P on the y-axis is 1, then the
distance between P and L is :

(1) V14
6

2

@ iz
2

(3)\/;

(4)\/z
2

Official Ans. by NTA (1)

Ans. (1)
P: 8x+a,y+a,z+12=0

parallel to the line L : f

x+2 y-3 z+4

2 3 5
* Pisparallel to L

L:

1 2
= 3a, +5(a, ) =-16

Also y-intercept of plane P is 1

=a, =-12

And o, =4

= Equation of plane P is 2x —3y+z+3=0

= Distance of line L from Plane P is
0-3 6)+1+3

NJ4+9+1
_ 14

The foot of perpendicular from the origin O to a

plane P which meets the co-ordinate axes at the
points A, B, Cis (2, a, 4), a € N. If the volume of
the tetrahedron OABC is 144 unit’, then which of
the following points is NOT on P?
(1) (2,2,4)
(2)(0,4,4)
(3)(3,0,4)
4) (0,6,3)
Official Ans. by NTA (3)

Ans. (3)

Sol. Equation of Plane:

(21+a+4k). | (x-2)i+(v-a)j+(2-4)k]=0
= 2x+ay+4z=20+a’

2
:Az[zo-;a ,o,oj

2
BE(Q 20+a ,0]
a

2
05[0,0,20”]

= Volume of tetrahedron

2 2 2
:>l 20+a ' 20+a ' 20+a 144
6 2 a 4

= (20+a) =144x48xa

=a=2
= Equation of plane is 2Xx + 2y +4z =24

Or x+y+2z=12
= (3, 0, 4) Not lies on the Plane

X+y+2z=12
76. Let the mean and standard deviation of marks of
class A of 100 students be respectively 40 and

a(>0), and the mean and standard deviation of

marks of class B of n students be respectively 55
and 30 - o . If the mean and variance of the marks
of the combined class of 100 + n students are
respectively 50 and 350, then the sum of variances

of classes A and B is:

(1) 500 (2) 650
(3) 450 (4) 900
Official Ans. by NTA (1)

Ans. (1)
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Sol.

77.

A B
X2 =55

A+B
X =50

c,=30-a o’ =350

n,=n 100+n

100 x40 +55n
" 100+n

5000 +50n = 4000 +55n
1000 = 5n

n =200

c,’ = - 55
100

> x+ fo

300

350=0c 2=

(x)

(1600 +*)x100 +[(30—q)2 b 3025} x200

2
300 -(50)

350 =

2850x3=a”+2(30-a)’ +1600+6050
8550 = a® +2(30 —a)” + 7650
a?+2(30-a)" =900

o —400.+300=0

@ =10,30

6,2 +0,% =10% + 20 = 500

Let: a=1+2j+3k, b=i-j+2k and
6251—3j+ 3k be there vectors. If T isa

vector such that, rxb =cxb and r.a=0. Then

12
25|r| isequal to

(1) 449 (2) 336
(3) 339 (4) 560

Official Ans. by NTA (3)

78.

Sol.

Ans. (3)

Sol. a = i+2j+3k

¢=5i—3j+3k
(r-c)xb=0, ra=0
—r-c=Ab

Also, (c+2b).a=0
= ac+r(ab)=0

o2 _8

ab b
) 5(5{—3%312)—8(3—%212}
Tr =

5

. 17i-73+k
r=————

5

2 1
[r| =—=(289+50)
25
2
25[r| =339
Let H be the hyperbola, whose foci are (1+ J2 ,0)

and eccentricity is \/E . Then the length of its lat

us rectum is

(1)2 )3

5 3
3) > 4) >

Official Ans. by NTA (1)

Ans. (1)
2ae:‘(1+x/§)—(1+\/§)‘ — 22
ae = \/5
a=1
=>b=1 e= \/5 = Hyperbola is rectangular

2b”
=LR=—=2
a
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79.

Sol.

Let o > 0. Ifj

16+20J_

e

then o is equal to :

(12
(2)4

()2
(4) 242
Official Ans. by NTA (1)

Ans. (1)

After rationalising
12 (Ve e &)
o a

l[(X +o)”? —o(x+a)

112
al b

1(5 52 20 g2 2
=—| —(20)"" ——(20a)"" + =
(2( ) 3 (20) -

(0

1/2

S =y
Q

B 1 2 25/2a5/2 ). 2
B 5 3 3

(24J_ 2042 +1o)

Now,

o 16 + 2042
- (4& +10) -

=a=2

(X+(X)5/2 _ag(x+a)3/2 +§X5/2:| o

M

15

3/2 ]

0

o2 _gam n gaw
5 3

a5/2j

(4( +10)

80.

Sol.

So,

81.

i-1

The complex number z =
T . . W
cos 3 +1 sin —

3

is equal

to:

51
(D) \/_(COSE—I-I s1n—)

12

2) cosl -1 sinﬂ
12 12

3) \/_Kcosﬁ+1 s1nlj

12

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

Apply polar form,

J3-1
2

rcosO =

\/§+1

2

«/§+1
J3-1

rsin =

Now, tan0 =

62"
12

The Coefficient of x°

4x 5 Y .
?-Fg , 18

Official Ans. by NTA (5040)

, in the expansion of

Ans. (5040)
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ax 5 Y 83. If »P _ :*'P =11:21 then n®+n+15 is
Sol: | —+— |,
2x equal to:
9-r T
Now, To= °C (4_Xj (ij Official Ans. by NTA (45)
s Lr+ re 3
g 2x Ans. (45)

4 9-r 5 r
= gcr’(_j (—j x78r Sol: En+D!n-1! 11

5) \2 "(+2)!@n-1)! 21
Coefficient of x™® i.e.9-3r=-6 =>r=5 - (2n+1)(2n) 11

LY (5 m+2)(n+n 21
So, Coefficient of x ®= 9C5 (—j (—J =5040
5 2 2n+1 11

-»>— =
82. Let the area of the region m+1)(n+2) 42

{oy):[2x-Y<y<x*—x|,0<x<lbe A =n=5

. =>n’+n+15=25+5+15=45
Then (6A+11)?is equal to
84. If the constant term in the binomial expansion of
Official Ans. by NTA (125) 5 9
Ans. (12 2 _ 3
ns. (125) X? —— | 1s — 84 and the Coefficient of x s
Sol: y > |2X -1 x

, ¥y < ‘Xz - X‘
2°B, where B<0 is an odd number, Then
|0c€ - B| is equal to

Official Ans. by NTA (98)

v

Ans. (98)
5 9
2

Sol. In, |- _i[
2 X

: lzgc (Xs/z)g‘r (—_4Jr

I+ r 2971» X(
1
Both curve are symmetric about X = 5 Hence 9C a5 5
=(-1) S ax? 2
1 2
2
A=2 j ((X_XZ)_(l_gx))dX = 45-5r—2Ir =0
= 45
i r=e s (1)
5+21
1 1
f x> 3 2 e
A= 23];3(—)(2 +3x —1)dx - 2(? + EXZ _stﬁ Now, according to the question, (—1) 29_: 4" = -84

2 2

— ro9 3r-9 _
On solving 6A +11 =55 = (-1) °C, 2" =21x4

ly natural value of ible if 3r — 9 =
(6A+11)2=125 Only natural value of r possible if 3r —9 =0

r:3and9C3=84

10
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.. 1 =5 from equation (1) 86. Let S be the set of all a € N such that the area of
55 the triangle formed by the tangent at the point
Now, coefficient of X' = x2 2  atl=35, gives P (b, ¢), b,c € N, on the parabola y*> = 2ax and the
r=>5
4 lines x = b, y = 0 is 16 unit?, then Za is equal
. 9 a aeS
e (-l)==2"x
° ( ) 2 g to .
— _63x 2’ Official Ans. by NTA (146)
— a=7,p=-63 Ans. (146)
’ Sol.
. value of |ocﬁ - B| =98
- = = 0,0
85. Let a,b,cbe three wvectors such that 009 Ay P (b, y2 =2ax
‘5‘ =\/ﬁ, 4‘6‘ :H =2 and 2(5XB)=3(6X£{).
- AL
If the angle between b and ¢ is —, then | > X
3 B(-b,0) (0} A(b,0)
- =\2
axc| .
( — j is equal to .
a.b v ~—
Official Ans. by NTA (3)
Ans. (3)

- Lo As P (b, C) lies on parabola so ¢® = 2ab ---- (1)
Sol. 2(axb)=3(cxa
#0 g #) ( ) Now equation of tangent to parabola y2 = 2ax in point
ax(2b+3c)=0

( ) form s yyl::2a£§;é§iz,(Xp)q)==(b,c)

a= x(:zB + 36)

o Ly = yc =a(x +Db)

‘a‘ =17 12b+ 30‘ For point B, put y = 0, now x=-b

-2 —~12 -2 . 1

af =22 Mb‘ +old +12b'cj So. area of APBA, = x AB x AP =16

31=31A"=A=+%1 :>%><2b><c:16

5=i‘(25+36) —~ bc =16

‘5 y 6‘ 9 ‘B y 6‘ As b and c are natural number so possible values of
S S — 1 (b, c) are (1, 16), (2, 8), (4,4), (8, 2) and (16,1)

‘a.b‘ 2b.b +3c.b 2

c
Now from equation (1) a = E and a e N, so

Bocc] = [B[ e - (Be) =5 lues of
4 values o (b, C) are (ZL16), (2,8) and (4, 4) now

o \/g values of are 128, 16 and 2.
‘a X c‘ 2x 9 Hence sum of values of a is 146.
‘5 B‘ = 1 3 = _\/g 87. The sum
2272 12-2.32 135 4T +59 —.......+15.29"
- - is .
(QJ -3 Official Ans. by NTA (6952 )
a.b Ans. (6952)
Separating odd placed and even placed terms we
get

11
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S=(1.1"+3.5*+....15.(29)*) - (2.3 + 4.7*
+....+14.(27)*

S= ZS:(?.n ~1)(4n-3)* - 27:(2n)(4n -1)?

Applying summation formula we get

=29856 — 22904 = 6952

Let A be the event that the absolute difference
between two randomly choosen real numbers in

88.

the sample space [0,60] is less than or equal to a
11 .
JIf P (A)= % , then a is equal to

Official Ans. by NTA (10)
Ans. (10)

Sol: [x—y|<a=-a<x-y<a

= x-y<aandx-y>-a

(60 - a, 60)
E
F D

(0,60),

0, a) G
C (60, 60-a)

(60, 0)

/ ° B
A (a, 0)

_ ar(OACDEG)
P(a) = (OBDF)
3 )—ar(EFG)
- ar(OBDF)
1 9 1 2
o (60)2—5(60—31) —,(60-a)
=36 3600

= 1100 = 3600 — (60 — a)2

= (60 —a)2 = 2500 = 60 —a =50

= a=10

89. Let A=[a;],a; €Z(1[0,4],1<i,j<2. The
number of matrices A such that the sum of all
entries is a prime number pe(2,13) s
Official Ans. by NTA (196)

Ans. (204)

Asgivena+b+c+d=3or5or7orll
if sum =3

90.

Sol.

Q+X+X* 4. +X
1-x)'1-x)"* >x°
A0, =50, =20
Ifsum=>5
(1-4x")1-x)"* >x°
= 10, —4x* Q) = °C, -4 =52
If sum=7
(1-4x>)1-x)"* >’
= "C, - C, = C, -4 =52
If sum=11
(1-4x° +6x')(1-x)"* > x"
= MG, 4.7 C, +6.477C
="C,, —4.°C, +6.4=364-336+24 =52

.. Total matrices =20 + 52 + 80 + 52 =204

Let A be a nxn matrix such that |A]=2. If the

determinant of the matrix Adj (2. Adj(2A™1)). is 2%,

then n is equal to

Official Ans. by NTA (5)
Ans. (5)

‘Adj(zAdj(ZA‘l))‘

= [2Adj(Adj(2A ™ ))\“’1

n-1

=2 |Adj(2A™)
(n—l)(n—l)

— 2n(n—1) ‘(ZA—I)

(n-1)(n-1)

_ 2n(n—1)2n(n—1)(n—1) ‘A71

— 2n(n—1)+n(n—1)(n—1) 1
A

2n(n71)+n(n—1)(n—l)

2(1171)2
= 2n(n—1)+n(n+1)2_(n_1)z
= 2(n*1)(n27n+1)
Now, 20D+
2(n—1)(n2—n+1) _ o84
So,n=5

12



