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61.

SECTION-A
If ¢(X)=L)I((4\/§sint—3¢'(t)) dt, x>0,
XTI
4
then (I)'(E is equal to :
4
(1) %
T
4
2
) 6+ In
8
3
()6+\/E
4
4
()6—«/5

Official Ans. by NTA (3)

Allen Ans. (3)

Sol. ¢'(x) = L[(4\/§sinx —3¢'(x)).1 —O} _%sz

N
j(4\/§sint - 3¢'(t)) dt,

i) e-si)
b

62.

Sol.

If a point P(oc, B, y) satisfying
2 10 8

(OL B y) 9 3 8|= (O 0 O) lies on the plane
8 4 8

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

to:

(H-1

2 =
5

5
3) 1

) 11

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

20+4B+3y=5 ... (1)
200+9B+8y=0 T 7))
10a+3p+4y=0  ...... (3)
8a+83+8y=0 ... 4)
Subtract (4) from (2)

—60+pB=0

Bp=6a .. 5)

From equation (4)
8o+48a+8y=0
y=-Ta R ()
From equation (1)
200+240—-21a=5
5a=5

a=1

B=+6, y=-7
S6a+ 9B+ Ty
=6+54-49

=11
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63. 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)

n+

(1)24
33
(2) Y

381
O

@9

Official Ans. by NTA (1)

Allen Ans. (1)
at+6d=3,
Z=a(at3d)

= (3-6d) (3-3d)
=18d?-27d+9

Sol.

Differentiating with respect to d
=36d-27=0

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

Now, SH=E(—3 +(n —1)§J =0
2 4

=n=5
Now,

nl-4a .. =120-4(a,;)
=120-4(a +(35-1)d)
=120 - 4(‘—3 +34. (§D

2 4
10— 4(—6+T102]

=120-96 = 24

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

ax® +px +sin™ (X2 -6x + 10) +cos™"
(x*-6x+10)=0

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

Official Ans. by NTA (4)

Allen Ans. (4)

Sol. sin 'sin®— (g —sin'sin OJ >0

Co . T
:smlsm9>z

= ox” +Bx+sin” L(x - 3)2 + 1J +cos' L(x - 3)2 + 1J =0

x =3, 90c+3[3+g+0:0

2
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=90+3la-=|+Z=0
2) 2
=1200-n1=0

(X:_
12

65.  Let y =y(x) be the solution of the differential

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

(v(2)) -12v(2)

that y(l) =1. then is equal

to:

(1) 3242

(2) 64

(3) 16v2

4) 32
Official Ans. by NTA (1)
Allen Ans. (1)

Sol. (Sy2 —5x2)y. dx +2x(x2 —y2)dy =0

2 o 2
_dy _y(5< -3y’

dx 2X(X2—y2)
Put y = mx
dm m(5-3m?)
= m+x. =
dx 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
%: 2—i+ 23 dm
X m m m” -3

dx
X

2m

ol e

= In /=2 In [m|+2 In |m?-8/+C
3 3
2
3)-e
X
2
Put (x =1,y :1) :wegetc= —gln (2)
2
HE
X
2
= (XMXJ - 3J = 2.(x¥2)
X X

Putx=2togety (2)

y
X

Or, In |x|:§ln +§ln +C

2

—Inlx =2+ 21n 2102
3 x| 3 3

= y(y* -12)=4x2x2x 22
=y’ —12y =322
= [y*(2) -12y(2)| = 322

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

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

1 1-
point P ~ra , -2 on the circle
2 2

2x” +2y° —(1+a)x—(1-a)y =0 is equal to:
(M) (8, )
@ (4.
(3) (0, 4]
) (2,12]

Official Ans. by NTA (1)

Allen Ans. (1)

3
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Equation of chord =T =5,

2h(x+A 2k)(y—A
(e i) (5

= 2).% ~2h (%) + 2kA
Now, A(2h,2k) satisfies the chord
- (2h-2k)A-h(x+1)-k(y-2)
= 207 +4kh —4hi+hh -k +hx +ky =0
= 20" +A(3k -3h)+ky+hx =0
=D>0
=9(k-h) -8(ky +hx)>0
= 9(k—h) - 8(2k*+2h*)>0
= -7k* —7h* -18kh >0
= 7k* +7h* +18kh <0

_ 2 2 _ 9
ISl B B P Rl D)
4 4 16

67.

Sol.

68.

a’=t

<0,
16 16

_ 7{2(1+a2)J+ 18(1-a’)

7

:§(1+t)+M

16

<0

14+14t+18—-18t
= <
16

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)

Allen Ans. (2)

For relation T =a-b*= — 1

Then, (b, a) on relation R
=b*-a’=-1I

. T is symmetric

S:{(a,b):a,beR—{O},2+%>0}

2+3>O:>2>—2,:>E<_—1
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)

Allen Ans. (1)

4
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Sol. e +8e”™ +13e™ -8e*+1=0 Sol. ((p A q) = (r v q)) A ((p A r) = q)
Let e =t We know, Pp=>q is equivalent to
Now, t' +8t* +13t* ~8t +1=0 ~pvd
Dividing equation by t?, (~ (p A q)V(I' v q)) A(N (p A r)) v Q)
=>(~pv~qvrvq)Aa(~pv~rvq
t2+8t+13—§+i2=0 ( )A( )
t ot =(~pvrvt)a(~pv~rvq)
t2+tl2+8Lt—%J+13:O = (t)A(~pv~rva)
For this to be tautology, (~ pv ~rv q) must be
2
(t _lj +2+ SEt _1j+13 -0 always true which follows for r =~ p orr=q.
t t 70. Let f:R—{2,6} —>R be real valued function
1 2
Let t— t =z defined as f(x) = w Then range of f'is
x°—8x+12
2
z"+8z+15=0
(1) —OO,—E U|:0700)
(z+3)(z+5)=0 4
z=-3orz=-5 (2) —OO,—E U(0,00)
1 1 4
So,t——=-3ort——=-5
t t o[~ 5]
) 5 4 | 4
t"+3t—-1=0ort"+5t-1=0
21
~3+13 5229 @ | o= |V L)
t= T ort= T 4 n
Official Ans. by NTA (1)
as t =e" so t must be positive, Allen Ans. (1)
=S 2
1::\/§_8 or 29 -5 Sol. Lety :—X2 +2x+1
2 2 x°—8x+12
— By cross multiplying
So,x =1n [\/1_?;—3J 0rx=ln[ 22_5J yx® —8xy+12y —x* —2x—-1=0
x*(y-1)-x(8y+2)+(12y-1)=0
Hence two solution and both are negative. Case l,y #1
69. The number of values of T € {p, q,~p,~ q} for D=0
. ‘ = (8y+2)°-4(y-1)(12y-1)=0
which ((pAq):(rvq))/\((p/\r):q) isa — y(4y+21)>0
tautology, is: + | - I +
(13 % 0
(2)2 -21
o1 ye( o2t | uf0)- (1
(4)4 Case2, y=1
Official Ans. by NTA (2) 2 +9%+1=x2—8x+12
Allen Ans. (2) 10x =11
5
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Sol.

72.
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11
X=—

So, y can be 1
10 Y

Hence y € [—oo,%J U[O,oo)

<\/3x +1 +\/3X—1)6 +(\/3x+1 —\/8x—1)6 ;
(x+ 1) +{x 1)

X—0

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

(3) does not exist
. 27
(4) is equal to ?

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

(J3x+1+J3x 1)6+ VBx+1-3x— 1)

21)

lim 5 (
= (X+ xz—l) +(x

6
(2\/5) +0

2540

Let P be the plane, passing through the point

=3' =(27)

(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
24
3)5
@7

Official Ans. by NTA (3)
Allen 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)=|X2—X+1|+LX2—X+1J, [t]

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

where

3
(D 1
2 -

3)

jorv b~ |—= DO w

(4)

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

:‘XZ—X+1‘+|:X2—X+]_:|; xe|-1,2]

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

‘Xz —x+1‘ and [x2 —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

Xx+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

@) o=
2

(3)[7
7

Official Ans. by NTA (1)

Allen 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

=8(2)+a,(3)+5(a,)=0
= 3o, +5(a, ) =—16

L:

Also y-intercept of plane P is 1

=a, =-12

And o, =4

= Equation of plane Pis 2x —3y+z+3=0

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

Ja+9+1
i

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)

Allen Ans. (3)

Sol.

76.

Equation of Plane:

(21+2)+4k). | (x-2)i+(y-a)j+(z-4)k | =0

= 2x+ay+4z=20+a’

2
:AE[QO;a ,o,oJ

2
Bs[o, 20+a ,0]
a

2
CE(O,O,ZO”J

= Volume of tetrahedron

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

9 3
=(20+a’) =144x48xa
=a=2
= Equation of plane is 2X + 2y + 4z =24

Or x+y+2z=12

:>(3, 0, 4) Not lies on the Plane

X+y+2z=12
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)

Allen Ans. (1)
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A B A+B
x1 =40 X2 =55 x =50
c, =0 0,=30-a o’ =350
n, =100 n,=n 100 +n
~_100x40+55n
100 +n
5000 +50n =4000 + 55n
1000 =5n
n =200
inz
12 — _402
100
2
ij
c,’ = - 55
100
2xIEy xS
350 = G 2 :——(x)
300
1600+ a2)x100+| (30— o)’ +3025 | x 200
350:( *0?)<100-+| (30-a) +3025) ~(50)°

300

2850x3=a”+2(30-a)’ +1600+6050
8550 = o® +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=1i-j+2k and
E=5i—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.

Allen Ans. (3)

A N

Sol. 5=i+2j+3

boijid
¢=5i-3j+3k
(r-c)xb=0, ra=0
—r-c=2Ab

Also, (E+ME).5 =0
= 51.5+7»(5.B)z0

ao8c_8

ab b5
) 5(5?—3§+31§J—8(f—§+21§J
I‘:

5
. 17i-7j+k
r=————
5

21
[r| =—=(289+50)
25
2
25[r| =339
Let H be the hyperbola, whose foci are (1+ \/E, 0)

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

us rectum is

(12
5
3) >

2)3
3
4) =
4 5
Official Ans. by NTA (1)

Allen Ans. (1)
2ae =|(1++2) - (1 +2)| =242
ae = \/5

a=1

=>b=1 e= \/5 = Hyperbola is rectangular

2
SLR=2Z _,
a
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79. Let oo > 0. If J' 16 + 20\/_, 80. The complex number z = % is equal
\/x+oc \/_ 15 cos§+i sing
then o is equal to : to:
(12 5n
) 4 D \/_LCOSE—I-I s1nEJ
© \/E 2) cosl—i sini
(4) 2\/5 12 12
Official Ans. by NTA (1) 3) V2| cos = +1 sin~
12 12
Allen Ans. (1)
S 5
Sol. After rationalising 4 \/E i cos— —1 sin—
@ V2 cor =i sn )
| E(\/x T +x ) Official Ans. by NTA (1)
o)
0 Allen Ans. (1)
%1 . .
Ia[(x n a)3/2 (X + a)m 3/2] Sol 7 — 1-1 1 -1
0 cos~ +isin~ 14_@1
3 3 2 9

a

l[;(x +a)”? —oc%(x +a)”? +§X5/2J o

a 3.
-1 V2! _VB-1 B+l
X + 1
l @ 3/21 2 2
1 [ B o - 2% gin , Zon 2 n 2 e J 2
al2 3 5 5 3 Apply polar form,
J3-1
1( 972652 952552 9 rcos6 = o
N _( 5 3 +§a5/2J
o
rsinf = \/§+1
a[z_z_z] ?
5 3 3 J3+1
Now, tan0 =
J3-1
(24J_ 2042 +10) (4[ +10) -
So, 0= or
12
Now, 81. The Coefficient of x° , in the expansion of
3/2
o (4@10):% N
5 2x*)°
=a=2
Official Ans. by NTA (5040)
Allen Ans. (5040)
9
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9
Sol: 4—X+i2 ,
5 2x
9-r r
Now, Tri= °C.,. 4x iz
5 2x

_9C ég_rérxgﬁr
"5 2)"

Coefficient of X ° i.e. 9-3r=-6 =>r =5

5

4 5
So, Coefficient of x ®= 905 (%j (5) =5040

82. Let the area of the
{(X,y) : |2x—1| <y<x®-x],0<x Sl} be
Then (6A+11)?is equal to

Official Ans. by NTA (125)
Allen Ans. (125)

Sol: y > |2X -1

, yS‘XZ—X‘

rpe

1
Both curve are symmetric about X = 5 Hence

3 )
A:zj
35

2

On solving 6A+11 = 55

(6A+11)" =125

— 2
(—x2+3x—1)dx=2 i+§x2 -X
3 2

83. If »'P _ :*'P =11:21 then n®+n+15 is

equal to:
Official Ans. by NTA (45)
Allen Ans. (45)

S @n+D)!n-1)! 11

Sol: =—
n+2)!2n-1)! 21

(2n+1)(2n) _ 11
m+2)(n+n 21

2n+1 11
- - - -
(n+1)(n+2) 42

=n=>5

=n’+n+15=25+5+15=45

84. If the constant term in the binomial expansion of

5 9

X2 . .. 30 .

5 T is — 84 and the Coefficient of X ™ is
X

2°B, where B<0 is an odd number, Then
|0t€ —B| is equal to

Official Ans. by NTA (98)

Allen Ans. (98)

5 9

2
Sol. Im, | X 4
2 X
(X5/2 )g‘r 4y
Tr+l:9Cr 2971' (7)
r QCr r E—i—lr
=(-1) PR
=45-5r-2Ir =0
45
r=—— e 1
5+ 21 N
e
Now, according to the question, (—1) 29_; 4" = -84

=(-1) °C,2*° =21x4
Only natural value of r possible if 3r —9 =0
r=3and °C, =84

10

Rankers Offline Centre - Pandeypur Hukulganj Road, Varanasi | Call - 9621270696 | www.myrankers.com



Final JEE-Main Exam January, 2023/31-01-2023/Evening Session

.. 1 =5 from equation (1)

45 5r
Now, coefficient of X = x2 2 atl=35, gives
r=5
45
9 o
5 (—l)? = 2 X B
=—63x2’

= oa=70p=-63
. value of |oc€—[3|=98

a,b, cbe
‘£‘=x/ﬁ, 4‘6‘:‘6‘:2 and 2(£x5)=3(6x5).

85. Let three  vectors such that

- - 2
If the angle between b and c is ?n, then
axc

%

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

Sol. 2(axb)=3(cxa)

2
J is equal to

éx(25+36)=0
5:%@5+3Q

\%2=x226+36

‘2

of =22 (4fp[ +oef +12b.c)
31=31A"=A==1
a=+(2b+3c)

‘éxé‘ Q‘BXE‘

\;5\2255+3a5

@xq2=@ﬁqﬁ{gef=g

i 2y

il 1.3
4 2

%ﬁ? =3

86. Let S be the set of all a € N such that the area of
the triangle formed by the tangent at the point

P (b, ¢), b,c € N, on the parabola y*> = 2ax and the

lines x = b, y = 0 is 16 unit?, then Za is equal

aeS
to .
Official Ans. by NTA (146)
Allen Ans. (146)

Sol.
0,0
0.0 Ay P(b, y2 =2ax
« B(b,0) 0 AD.0) > X
v I

As P (b, C) lies on parabola so ¢® = 2ab ---- (1)

Now equation of tangent to parabola y2 = 2ax in point

2a(X+—2Xl), (x,y:) =(b,c)

formis yy,

= yc =a(x+Db)
For point B, put y = 0, now x=-b

So, area of APBA , %x AB x AP =16

:>%><2b><c=16

= bc =16

As b and c are natural number so possible values of
(b, ¢) are (1, 16), (2, 8), (4,4), (8, 2) and (16,1)

2
c
Now from equation (1) a = E and a e N, so

values of (b, C) are (LlG), (2,8) and (4, 4) now

values of are 128, 16 and 2.
Hence sum of values of a is 146.

87. The sum

1*-2.3*+3.5* 4.7 +5.9° -
is .

Official Ans. by NTA (6952)
Allen Ans. (6952)

Separating odd placed and even placed terms we
get

11
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S=(1.12+3.5% +....15.(29)%) — (2.3 + 4.7
+....+14.(27)*

S= ZS:(Qn -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

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

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

Sol: [x—y|<a=-a<x-y<a

89.

= x-y<aandx-y>-a

(60 - a, 60)
E
F D

(0,60),

(0,2) G
C (60, 60-a)

(60, 0)

/ ° B
A (a, 0)

_ ar(OACDEG)
P(a) = (OBDF)
3 ar(OBDF)-ar(ABC)-ar(EFG)
- ar(OBDF)
2 1 21 2
i (60) —5(60—3) —5(60—21)
36 3600

= 1100 = 3600 — (60 — a)2

= (60— a)2 = 2500 = 60 —a =50

= a=10
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) is

Official Ans. by NTA (196)

Allen Ans. (204)
Asgivena+b+c+d=3or5or7orll
if sum =3

90.

Sol.

I+xX+X" +.....+X
1-x)'1-x)"* >x°
40, =50, =20
Ifsum=>5
(1-4x")1-x)"* >x°
= 510, —4x*01C, = °C, —4 =52
Ifsum=7
(1-4x>)1-x)"* >’
= e, - 1C, =" C, -4 =52
If sum=11
(1-4x° +6x')(1-x)"* > x"
= G, 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)
Allen Ans. (5)

‘Adj(zAdj(ZA‘l))‘

=[2Adj(Adj (2A‘1))‘H

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) ‘AJ

— 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)2
= 2(n*1)(n27n+1)
Now, 200" -0+
2(n—1)(n2—n+1) _ o84
So,n=35
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