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MATHEMATICS

SECTION - A

Multiple Choice Questions: This section contains 20
multiple choice questions. Each question has 4 choices
(1), (2), (3) and (4), out of which ONLY ONE is correct.

Choose the correct answer :

61. Let the mean and standard deviation of marks of
class A of 100 students be respectively 40 and o
(>0), and the mean and standard deviation of marks
of class B of n students be respectively
55 and 30 — a. 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 Aand B is :

(1) 450 (2) 650
(3) 900 (4) 500
Answer (4)

Sol. Let mean of class A= x ,

& Mean of class B = x,

XA _ 49 (i)
100
2
ZXA 402 _ o2 ...(ii)
100
also =XB _ 55 ....(ii)
n
2
& 2% 552 — (30— o) ...(iv)
n
and M:SO (V)
100+n
2 2
ZXAYIXE 502 350 (vi)
100+n

By equation (i), (ii) & (iii)
4000 + 55n = 50(100 + n)
= 5n=1000

also by (ii), (iii) & (iv)

(0% + 402100 + (552 + (30 — )?)200 = (502 + 350)300
= 302 —1200 + (402 + 2 x 552) — 3(502 + 350) = 0

= n=200

= 302 -1200.+900=0

= 0?—-400.+300=0

= o =10 or 30 (rejected)

Sum of variances = 102 + 20 = 500

62. The foot of perpendicular form 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 unit3, then which of the
following points is NOT on P?

1) 2,2,4) (2) (3,0,4)
(3 0.6,3) (4) (0.4,4)
Answer (2)

Sol. As (2, a, 4) is foot of perpendicular
equation of plane
2x—-2)+aly—-a)+4(z-4)=0
Clearly for (3, 0, 4) a ¢ N.

63. Let y = y(x) be the solution of the differential
equation (3y? — 5x?)y dx + 2x(x? — y?)dy = 0 such
that y(1) = 1. Then |(y(2))% — 12y(2)| is equal to :

(1) 162 ) 32
(3) 3242 (4) 64
~Answer 3)
5x2 —3y?
Sol. d_y:w y(1) =1
dx (xz—y2)2x
=>v=1
Puty = vx
dv V(5—3V2)
VHX—=—o L
dx 2(1—v2)

dv  5v-3v3-2v+2y3
X— =
dx 2(1—v2)

2(v2 —1)dv dx
Vi x

2
= gln‘ve‘ —SV‘:Inx+c

Ly(1)=1
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= EIn2=c
3

3 3 3
. [y___yjzz_zz
8 2

= y32) - 12y(2) = 3242

64. Let (a, b) < (0, 2n) be the largest interval for which
sin~1 (sinB) — cos™ (sinB) > 0, 6 (0, 2x), holds. If
ax? + Bx + sin- (x2 — 6x + 10) + cos™! (x2 — 6x + 10)
=0anda—-p=b-a,thenaisequalto:

1 =

T
16 @ 3

T T
®3) 18 @

Answer (4)
Sol. sin-(sin®) > cos!sind
n 3n

ForQ—>(Z, 4]

a-B= (i)

N a

also ax2+[3x+g=0&x=3only

90c+3B:—g ... (ii)

120 =11 = OL:i
12

<J3x+1+J3x—1>6 +(J3x+1 —J3x—1)6
(x+\/x2 —1)6 +(x—\lx2 —1)6

(1) isequalto9

3

65. Iim

X—>00

(2) does not exist
(3) is equal to 2—27

(4) is equal to 27
Answer (3)

JEE (Main)-2023 : Phase-1 (31-01-2023)-Evening
Sol. 2( GCO (\/3x +1)6 + 6C2 x ('\/3)( +1)4 + 6C4 (\/3x +l)2 + 6Cejx?’

lim
X0 2( 6Cox6 + 602x4 + 6C4x2 + 6CG)

66. The equation e** +8e3* +13e?* —8eX +1=0,
x eRhas :
(1) two solutions and only one of them is negative
(2) two solutions and both are negative
(3) four solutions two of which are negative
(4) no solution

Answer (2)

Sol. (e¥+e™)+8(e* —e™)+13-0
eX-e =t
(t*+2)+8t+13-0
t=-5 -3

e¥-e*=-3
One negative Root

eX_eX=-5

One negative Root

67. Let P be the plane, passing through the point
(L-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 4
2 7
3 5
(4) 6
Answer (3)
Sol. =2 —-3j -6k
Equation of plane is
2x -3y -6z2=35
Or 2x-3y-6z-35=0

Distance from (3, -2, 2)

6+6-12-35
7

=5 units

-16 -



JEE (Main)-2023 : Phase-1 (31-01-2023)-Evening
68. The complex number z = -1 is equalto:
cos™ +isin™
3 3

50 . . Bn
1 2| coOS— +isin—
@ J—( 12 12)

(2) COS—= — i sin——
12 12

T . .. T
3) \/E(cosﬁﬂsmEJ
. 5 . . 5m
(4) \/EI(COSE—ISIHEJ
Answer (1)
(35)
4
Sol. sz/ie—

LT
i—

e 3

(=)
~ J2e \12

69. Letthe plane P: 8x+ay +a,z+12 =0 be parallel
X+2 y-3 z+4

to the line L: 3 . If the intercept
of P on the y-axis is 1, then the distance between P
and L is:

7 6
1) \F 2) —=

2 14

2
(3) ﬁ (4) V14

Answer (4)
Sol. 16 +3a4 +50, =0

At y-axis x=z=0

oy +12=0

Equation of plane is
8x-12y +4z+12=0

Or 2x-3y+z+3=0
Distance from (-2, 3, —4)

=14

—4-9-4+3

J14
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70. Let H be the hyperbola, whose foci are (1+ JE,O)

and eccentricity is J2 . Then the length of its latus

rectum is
1 3 @ 3
2
5
() > (4) 2
Answer (4)
Sol. 2ae = (1+ x/f)—(l—\/i) =242
2xax~2 =22
a=1

b2 =a2(e2—1):i(2—1):1

2
lrR=2"_,
a

71. If a point P(a, B, y) satisfying

2 10 8
(aBy)|® 3 8|=(000)
8 4 8

lies on the plane 2x + 4y + 3z = 5, then
6a + 9B + 7y is equal to

11

(1) y~ (2) 11
5
3) 2 4) -1
Answer (2)
2 10 8
Sol. [« B vll9 3 8|=[0 0 o
8 4 8
20+9Bp+8y =0 ...()
10a+3B+4y=0 ...(ii)
oa+B+y=0 ...(iii)
2 10 8
9 3 8/=0
8 4 8

Above system of equations has infinitely many
Solutions
(ii) — 4(iii)) = p = 6a . (iv)

(i) =y =—7a (V)
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(o, B, v) lieson2x +4y +3z=5
20+4B+3y=5 ...(vi)
Using (iv) and (v) in (vi);
a=1,p=6y=-7
6a+9B+7y=11
72. Leta=i+2j+3k,b=i-j+2K and¢ =5 —3j+3k
be three vectors if r is a vector such that,
Fxb=Ccxb and r-a =0, then 25|F|2 is equal to
(1) 560
(3) 336
Answer (4)

(2) 449
(4) 339

Sol. F=Cc=2b

.a+nMb-a)=0

(el

8+A(5)=0

=171 7] —K

25|7 |°=339

73. 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(JrTa,Taj on the circle 2x?2 + 2y? —

(1+a)x—-(1—a)y=0isequal to

(1) (8, ) (2) (4, =)
(3) (0, 4] 4 (2,12]
Answer (1)

Sol. If (k, =Kk) is mid-point
Equation of chord :

1+a (1-

2xk +2y(-k) =2 (x + k)= 2a)(y —K)

= 4k® - (1+a)k — (1—-a)(-k)

JEE (Main)-2023 : Phase-1 (31-01-2023)-Evening

or x(2k—1+—aj+y(—2k—l_—aj
2 2

ool

As it passes through [“Tal_Taj

1+a(2k_1+a)+1—a(_2k_1—aj
2 2 2

g2 Ay @)
2 2

So, quadratic in k should have D > 0.

74. Among the relations
S = {(a,b):a,b eR-{0}, 2+% >o} and

T:{(a,b):a,beR,az—bzeZ},

(1) Sis transitive but T is not
(2) neither S nor T is transitive
(3) both S and T are symmetric
(4) T is symmetric but S is not

Answer (4)

“Sol. For S

F2+2500r 252
b b

= b > =2 ", not symmetric
a

ForT
a’-b%el = b?®—-ael YabelR

T is symmetric but S is not.

75. The number of values of re{p, q.~ p,~q} for

which  ((pAg)=(rva))a((par)=q) is a
tautology, is
1) 4 21
3 2 “4) 3
Answer (3)
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Sol. ((pA@)=(rva))a((pAr)=q)=T(given)
=(~pv~a)v(rva)a(-pv~rva)
=(pvnv(agva)a(-pv-rva)

=~pv-~rvq
For above statement to be tautology
rcanbe ~porq

Two values of r are possible.

76. If ¢(x):i.[(4\/§sint—3¢'(t)dt,x>0, then
XTE

N

4

T .
' = is equal to
o[ 5] is eau

8 4
2
APV = @ oitn
4 8

Answer (1)

Sol. ¢(x)=% T (4J§sint—3¢'(t)) dt

n/4

’ _1 X 1 !
= ¢(x)= zan‘/t(m/ismt — 3¢ (t)) dt

+ i(4\/§sin(x) - 3¢’(X))
X

I

- ¢’(£]: 6+\/;

Option (1) is correct.

77. Let a,; a,, a,, ..

zero, then n! —4a (n + 2) is equal to :

381

1) e (2) 24

33

3 9 4) "
Answer (2)

.. be an A.P. If a, = 3, the product

aias is minimum and the sum of its first n terms is

Sol.

78.
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a; =3=a+6d=3=a=3-6d
a,-a, =a(a+3d)

= (3-6d)(3—-6d+ 3d)

= 3(1-2d)3(1-d)

= 9(2d2-3d +1)

Letf(d) =2d2-3d + 1

f’(d)=4d—3:d:%

S, =0

2(29+(n ~1d)=0

- s Fru-io

Now, n! — 4.a,.,7)

= 5!—4'a35
120 4(—5 +34. §j
2 4

=120 - (-6 + 102)

=120 - (96)

=24
The absolute minimum value, of the function
f(x) = | X2 — x + 1] + [x2 — x + 1], where [t] denotes
the greatest integer function, in the interval [-1. 2],
is

3 3
(1) 2 (2) >
1 5
(3) 2 (4) 2
Answer (1)
Sol. x> -x+1>0
= f(x):(xz—x+1)+[x2—x+1]
Now,

. - 1
x? —x +1 attains its minimum value at x = 2

and min[xz—x+1}:0 as X2 -x+1>0

= f(x) attains it min at x =%

f[ljz§+0:§
2) 4 a4

Option (1) is correct.
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dx 16 + 202

o
X
Let a > 0. If
idxm—& 15

is equal to:
1) 2

(3) 2

Answer (3)

79.

(2) 4
4) 242

dx,o >0

€ X
Sol. |=£m
:&TX(M+«/§)dx

0
1 o o

== Ix\/x+adx+jx3/2dx
%10 0

20312
5

%(23/2+2)+

2(13/2 (23/2 i 5)

15

. 16+ 202

X
o 15

o
When o = «/E then J.
0

a=+2
80. Let f:R—{2,6} >Rbe real valued function

X2 +2x+1

defined as f(x) = >
X< —-8x+12

. Then range of f is
21 21
(1) (—00-—?} u[0,0)  (2) [_OO:_ZJ w(0,%)

21 21 21
3) (—oo,—Z:lu[loo) (4) (—w,—z}u{z,wJ

Answer (1)

X2 +2x+1

Sol. y= 7
Xc—-8x+12

= (y—l)x2 -8By +2)x+12y -1=0
Lety=1,thenD>0

44y +1)° -4y -1)(12y -1) >0
— 16y°+1+8y —(12y°-13y +1)>0

= 4y2+21y>0

= ye (—oo, —%J U [0, oo)—{l}

, then a

JEE (Main)-2023 : Phase-1 (31-01-2023)-Evening

fory =1,
—-8x+12=2x+1
X:E ~leR
10

Range = (—oo, _271} U [0, )

option (1) is correct.

SECTION - B

Numerical Value Type Questions: This section
contains 10 questions. In Section B, attempt any five
questions out of 10. The answer to each question is a
NUMERICAL VALUE. For each question, enter the
correct numerical value (in  decimal notation,
truncated/rounded-off to the second decimal place; e.qg.
06.25, 07.00, —00.33, —00.30, 30.27, —27.30) using the
mouse and the on-screen virtual numeric keypad in the

place designated to enter the answer.

81. If the constant term in the binomial expansion of

5 ©}

x2 4

7 | is —84 and the coefficient of x-3'is 2* B,
X

where B <0 is an odd number, then |al — B]| is equal
to

“Answer (98)

5 9
. . . . X2 4

Sol. Given binomial expansion of 0
X

5 9-r
X2 4
T,1="C —
r+1 o (XI j
45—5r_Ir
_ 9Cr x 2 _2r—9 af _(_1)r

Now constant term = -84

4551 o 451 =45

So,

and °c, -2°"%(-1)" = -84

So, andI:S
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15 45-5r B

Now for X~ 5r =-15

45— 15r = -30
r=5
Coefficient = -9C52° = -63.2°
a=7,B=-63
and |al—B| =17 x5+ 63| =98
82. Let S be the set of all a € Nsuch that the area of

the triangle formed by the tangent at the point P(b,
c), b, ceN, on the parabola y? = 2ax the lines

X = b,y =0 is 16 unit?, then ) ais equal

aeS
to
Answer (146)
Sol.
P(b, c)
Q R
Y’ = 2ax
Tangent at P(b, ) :
yc =a(x + b)
forQ:y=0 X =-b
Area of shaded region = 16
1 obxc=-16
2
bc =16 and c? = 2ab
c’c 16x16x16

2a=——
16 32

a= g—z 1<C <16 and divisor of 16
a=2,16,128
Ya =146
83. Thesum 12-2.32+ 3.52-4.72+5.92— . + 15.29?
is

Answer (6592)
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Sol. S=12-2.32+352-4.72+ ...... +15.292

- i(Zr ~1)(4r —3)? - 27:2r(4r -1?

r=1 r=1

8 7
=>'32r3 —64r? +32r ~9-2-) 16 -8r% +r
r=1 r=1

=32 x 362 — 64 x 204 + 1152 — 72
—2(16 x 282 — 1120 + 28)
= 6592

84. Let a, b, Cbe three vectors such that

la| =31 4‘6‘: c|=2 and 2(ax6)=2(6xa). If

;

X

Q)
(g

Q)
(o)

the angle between b and ¢ is % then [

is equal to
Answer (03)

Sol. ax(2b+3c)=0
a =M2b +3¢)
lal? =22(4|b 2 +9|c|? +12b-€)
31=31)°
A=+l
a=+(2b +3c)
laxcl  2lbxdl

la.n] 2b-b+3¢-b

2
6 x&° :%-4—(1—%

2
_3
4
laxcl J3 _@
la-bl b1 3
4 2

[|§><6|J2 .
&bl

85. Let A be a n x n matrix such that |A| = 2. If the
determinant of the matrix Adj(2-Adj(2A™1))- is 284,
then n is equal to

Answer (05)
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Sol. + |adj(2-adj(2a™)| = 2%
-1
R I TOYN) P
n(n-1) |5 po- (n-1)?
nD H AL _ o84

2n(n—1) _2n(n—l)2. 1 _ 284
| A |(n—1)2
2 2
- 2n(n71)+n(n71) —(n-1)" _ 284 { | 4|= 2}
nn-1)+(n-1)°3=284
n=>5

86. The coefficient of x5,

ax 5 Y
=4+=1,is
5 2x2

Answer (5040)

in the expansion of

9
Sol. Coeff of x-6 in (4_5)‘+ij

2x?

9-r r
9 4x 5
Tra= Cr [?j [ZXZJ

4 5
Coeff of x® = 9C5 (ij (§j
5)\2

=5040

87. Let A=|g | aeZn[04]1<ij<2. The

number of matrices A such that the sum of all

entries is a prime number p (2,13) is

Answer (204)
a1 a
Sol. A:[ i1 }
a3 g
SuchthatXa, =3,5,7or1l
Then for sum 3, the possible entries are (0, 0, 0, 3),
(0,0,1,2),(0,1,1,1).
Then total number of possible matrices
=4+12+4
=20

JEE (Main)-2023 : Phase-1 (31-01-2023)-Evening
For sum 5 the possible entries are (0, 0, 1, 4),
(0,0,2,3),(0,1,2,2),(0,1,1,3)and (1, 1, 1, 2).

Total possible matrices = 12+12+12+12+4 =52

For sum 7 the possible entries are (0, 0, 3, 4),
0, 2,2,3),(0,1,2 4,(@0,1,3,3), (1, 2 2, 2),
(1,1,2,3)and (1, 1, 1, 4).

Total possible matrices = 80

For sum 11 the possible entries are (0, 3, 4, 4),
1,2,4,4),(2,3,3,3),(2,2,3,4).

Total number of matrices = 52
Total required matrices = 20 + 52 + 80 + 52
=204
88. Let the area of the region
{(x,y) 2x-1<y< ‘xz —x‘,o <x< 1} be A. Then
(6A+11)?isequalto
Answer (125)
Sol. For B,
X=Xx2=2x—-1

x2+x-1=0

Area = 2(area of BCE)

51
2
A=2 I (X—Xz)—(ZX—l)dX
1
2
J5-1
51 2
2 2 3
=2 I 1—x—x2dx:2[x—X——X—J
1 3
2 1
2
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e

Nl

L
3

@[

_ -11+5\5
6

A

= (6A+11)2=125

Let A be the event that the absolute difference
between two randomly chosen real numbers in the
sample space [0, 60] is less than or equal to a. If

89.

P(A)

11 , then a is equal to
36

Answer (10)
Sol. Let two numbers be x and y

ly — x| < a (where a > 0)

—a<y-x<a
N
22
e
), X
E(0,60) 3B

FO2) /

@& / ‘VoyO)G(a,O)A(GO,O) -

Area of shaded region
Total area

Required probability =

90.

Q

Sol.

Aakash
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[ABG]+[DEF] _, 11
[OGAB CDEF | 36
2[ABG] _ 25

3600 36
[ABG] = 1250

%(GO—a)Z ~1250

(60 — a)? = 2500

a =10, 110 (Rejected)

a=10

if 2p :27lp —11:21, then n2 + n + 15 is

equal to

Answer (45)

(2n +1)!

n+2)! 11
2n-11 21
(n-1)!

(2n+)2n 11

(n+2)(n+Dn 21

84n +42=11(n?+3n + 2)
11n? -51n-20=0
(n=5(11n+4)=0

-4 .
n =5, — (Rejected
1 (Rej )

nZ+n+15=45
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