JEE (Main)-2023 : Phase-1 (24-01-2023)-Morning

MATHEMATICS

Aakash
£ Dowus]

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 N denote the number that turns up when a fair
die is rolled. If the probability that the system of
equations

X+y+z=1
2Xx+ Ny +2z=2
3x+3y+Nz=3

has unique solution is % then the sum of value of

k and all possible values of N is
(1) 18 (2) 20
3) 21 4) 19

Answer (2)

Sol. For unigue solution A =0

1 1 1
ie. |2 N 2[#0
3 3 N

= (N2-6)—(2N-6)+(6-3N)=0
= N2-5N+6=%0
N#2and N=3

Probability of not getting 2 or 3 in a throw of dice = %

As given 2:5 =k=4
3 6

Requiredvalue=1+4+5+6+4=20

62. Let U=i-j-2kV=2i+j-kV-w=2 and
VxW =U+AvV. Then u-w is equal to
1) 2 21
3 2
©®) 7 4 -3
Answer (2)
Sol. Given vV xw =iV +U (1)

Taking dot with v we get

[VV W] =N +d-v
Substituting values we have
1
6L+3=0 =>A=—=
2
Equation (i) becomes

..(ii)

0=i-w-2
2
L. 2 - .
= U-W=§=l (as v-w =2 given)

63. The distance of the point (-1, 9, —16) from the plane
2x + 3y — z = 5 measured parallel to the line
X+4 2-y z-3 is

PR\
(1) 2042 (2) 132
(3) 26 (4) 31
Answer (3)
Sol. X+4 _ y-2 _ z-3
3 -4 12
&y
P(-1,9, -16)
7
e
2x+3y—-z=5

Equation of line AP

X+1 y-9 z+16
3 4 12

Point A(BA — 1, =41 + 9, 12). — 16) lies on 2x + 3y —
Z=5=>61-2-120+27-120+16=5 = A =2

= Point A(5, 1, 8)
= AP2=62+82+242=4(9+ 16 +144) =4 x 169
AP =26

Option (3) is correct.
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64.

Let y = y(x) be the solution of the differential
equation x3dy + (xy —1)dx=0,x>0, y (%j =3-e.

Then y(1) is equal to

1) e (2) 2-e
(3 3 41
Answer (4)
Sol. x3dy + xy dx—dx =0
- o i
dx X
- %yt
dx X X
[
LF. =e ¥* =e X
1
1 5
ye X = dx
=
For RHS put —lzt :d—)z(:dt
X X
1
ye X =—jtetdt

= ye X =—[tet —etJ+c

= ye X = +e X +¢ ®
X
1
2 (—j:3—e
Y 2
= (3-e)e?2=2e2+e2+¢c
oo 1 (i)
e

For y(1) put x = 1, c = —e™1 in equation (i) we get
ye—l = e—l + e—l — e—l

= y=1
65. If A and B are two non-zero n x n matrics such that
A? + B = A?B, then
(1) A?B = BA? (2) AB =1
(3) A2=lorB=1I (4) AB=1
Answer (1)
Sol. Given: A?+ B = A’B ()

= A2+B-I1=AB-|
= AB-A’2-B+I=1
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= A’B-N)-1(B-1)=I
= (A>-hHB-1)=I

A? — | is the inverse matrix of B — | and vice
versa.

So, (B - )(A2—1) =1
= BA2-B-A2+|=|

A2 + B = BA? ...(ii)
So, by (i) and (i)
A®B = BA?

Option (1) is correct.

66. Let PQR be a triangle. The points A, B and C are
on the sides QR, RP and PQ respectively such that

QA RB PC 1 Area(APQR) .
B+ N e en ————— is equal
AR BP CQ 2 Area(AABC)
to
5
1) — 2) 4
(1) > (2)
3) 3 4) 2
Answer (3)

Sol.

By PSY formula

AABC (PCxQAxRB)+(CQxARxBP)
APQR PQxQR xRP

8+1

"~ 3x3x3

1
3

2 2
67. For three positive integers p,q,r,xP9 =y =zP'

and r = pq+1 such that 3, 3 logy X, 3log;y, 7 logx

: . . 1
z are in A.P with common difference > Then r—p-—

g is equal to

(1) 12 2 2

(3 -6 (4) 6
Answer (2)
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Sol. xPd’ =yd L sol.
3logy x = Z,3IogZ y =4,7log, z = 9
2 2
! 4 S
= x=yby=2z3z=x14
7.2 3 2
72 3 2
=> — =qr =—p°r
6 pPg- =9 2 p
7pqg = 6r, 4q = 3p?
r=pg+1
L (=3,-4)
7
pq =6 2 (4—_y2 _
Required area = _[ 4-y" y-2 dy
p 2|7 6
2
2 8— =
- f_48 234/1 -y
p=2,9=3
2
r-p-gq=7-5=2 1 3
. =18y -y?-L_
68. The relation 4 3.,
R={(ab):gcd(ab)=12a=babeZ} is = 9 square units
2
(1) Reflexive but not symmetric 1 1 1\t
| 2 2 2 .
(2) Neither symmetric nor transitive 70. t"_% i AL S is equal to
(3) Symmetric but not transitive
(4) Transitive but not reflexive 1) n? (2) n?+n
n(n+1
Answer (3) A3) ( 5 ) 4) n
Sol. gcd (a, a) =a so (a, a) so € R = not reflexive
Answer (4)
Ifgcd(a,b)=1=g9gcd (b,a)=1 5
: coseczt st
(b, @) €R = Symmetric Sol. I =limn (ljcoseczt +[E] +...+1
If gcd (a, b) =1 and ged (b, ¢) = 1 =0 |\N n
= gcd(a,c)=1 l=n
R is not transitive cosec?t
69. The area enclosed by the curves y2 + 4x =4 and y t"—r;%(ﬁj Sovisren
—-2x=2is
22
(1) 23 2 22 71. The value of Z 22Cr 23Cr is
3 3 r=0
@ 2 4 9 (1) “Cz (2) #5Cas
3 (3) *Cas (4) %5Ca3
Answer (4) Answer (4)
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Sol

72.

L @+x)*2 = 22CO + 22C1x + 22C2x2 +oen

(x+1)% = Bcyx® + B x? + Bc,x 1.

...(ii)

Multiplying (i) & (ii) and comparing coefficients of x23
on both sides

+ 23C21X2 + 23C22X + 23C23

45C23 = 22C0 . 23C0 + 22Cl' 23Cl + 22C2 . 23C2 +..

22~ 23
+7°Cpp-TCxo

22

22 23 45
Z C-7C = CZ3

r=0

Let a tangent to the curve y? = 24x meet the curve
Xy = 2 at the points A and B. Then the mid points of
such line segments AB lie on a parabola with the

(1) Directrix 4x =3
3
(2) Length of latus rectum N

(3) Length of latus rectum 2
(4) Directrix 4x = -3

Answer (1)

Sol. y2=24x, xy =2

Let the equation of tangent to y2 = 24x is ty = X + 6t2
ty = X + 6t2 meet the curve xy = 2 at points A and B.
Let mid-point of AB is P(h, K).

2 2
ty = = +6t2 t-Z = x+6t?

Yy X
ty2 —6t2y —2=0 | x® +6t°x -2t =0
y1+Yyo =6t Xq + Xp - —6t>

= Mid-point P is (-3t?, 3t)
= h=-3t2, k=3t

- ()-8

= y2=-3x

= Lengthof L.R.=3

. . o 3
Equation of directrix is x = 2

73.
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The equation x? — 4x + [x] + 3 = x[x], where [X]
denotes the greatest integer function, has

(1) Exactly two solutions in (—o0, )
(2) No solution
(3) A unique solution in (=0, 1)

(4) A unique solution in (—oo, )

Answer (4)

Sol. x2—4x + [x] + 3 =Xx[X]

74.

x=1(x-3)=(x-1)I
x-1(x-3-[x])=0
x=lor x-3-[x]=0
{x}=3
X=¢
= aunique solution in (—oo, o)

The distance of a point (7, =3, —4) from the plane
passing through the points (2, -3, 1), (-1, 1, -2) and
(3,-4,2)is

(1) 42
(2 4
(3) 52
(4) 5

Answer (3)
Sol. A(2,-3, 1), B(-1, 1, -2), C(3, -4, 2)

75.

—

AB =-3( +4]-3K AC=i-j+k

Let equation of plane is x — z + A = 0 passes through
point A(2,-3,1)=>Ar=-1

Equation of planeisx—z—-1=0

Distance of point (7, =3, —4) from the plane x —z —
1=0is 5v2

The compound statement
P AQNV(=P)AQ)=(-P)A(=Q)) is

equivalent to

D (=P)vQ)A(=Q)

(2) Q)P

3 =P)vQ

@ (=P)vQ)A(Q)vP)

Answer (4)
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Sol. (=(PAQ)V((~P)AQ) = ((-P)A(~Q))
(~PVv~QV(=PAQ) = (~Pr~Q)
> (Pv~QVv~P)A(-PVv~QvQ) = (-PA~Q)
= (Pv~Q)A() = (~PA~Q)
= (-Pv~-Q) = (-PA~Q)
= ~(-Pv~-Q)v(-PA~Q)
= PAQV(PA~Q)= (~PVvQ)A(eQVP)
76. Let Q be the sample space and A — Q be an event.
Given below are two statements:
(S1): IfP(A)=0,then A=
(S2): IfP(A)=1,then A=Q
Then
(1) Both (S1) and (S2) are false
(2) Only (S1) is true
(3) Only (S2)is true
(4) Both (S1) and (S2) are true
Answer (4)
Sol. Both statements are correct

77. Let a be aroot of the equation (a—c)x? + (b — a) x
+ (c — b) = 0 where a, b, c are distinct real numbers

az a 1

suchthatthematrix | 1 1 1] is singular. Then,
a b c

the value of

2 2 2
(a-c) . (b-a) .\ (c-b) %

(b—a)(c-b) (a-c)(c-b) (a-c)(b-a)

(1) 12 (2) 6

3) 9 4 3

Answer (4)

. (@=c)+(b-a)’+(c-a)’

ol T ao)(c=b)(b-a)
:3(a—c)(b—a)(c—b)
(a-c)(b-a)(c-b)

=3
x2 sin l xz0
78. Let f(x)= X
0, x=0
Thenatx=0
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(1) fis continuous but not differentiable

(2) fand f both are continuous

(3) fis continuous but not differentiable

(4) fis continuous but f' is not continuous

Answer (4)

2 .1
Sol. f(x) = X sm;, X#0
0 , x=0
lim f(x): lim f(x)zf(O):O

x—0" X—0"
. fis continuous at x =0
1
h?sin =

f _
Now, RH.D = lim (n)-f(0) _ h_go
h—0 h h

atx=0
and LHD

) h
= lim = =0
h—-0 -h -h

RHD = LHD

f'(x)z 2xsin(%}—cos[%), x=0

0, x=0

.. fis differentiable at x =0

lim f (x)is oscillatory
x—0"

fis continuous but f isnotatx =0

79. tan ‘1[;+\\//:J sec” (?ﬁﬁ]lsequalto:
+ +
W 3 @
®) 3 @
Answer (1)
Sol tan1£ %]zg
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80. Letp,qeR and

(1—@)200 =2'%(p+iq),i =-1,thenp+q +q?

and p — q + g2 are roots of the equation.

1) x2-4x+1=0 (2) x2-4x-1=0

(3) x2+4x-1=0 (4) x2+4x+1=0
Answer (1)

Sol. Given (1—\@)200 =21 (p+ig)...(1)

200
L.H.S = 2200 {cos(s—;] +i sin%}

_ 5200 {COS 10007 . i 10007:}
3
_ 200 1B,
2 2
So, by (1)
P=-1, q=-3

p+q+q2 =-1-3+3=2-3=q
and p—q+q2 =—1+\/§+3=2+\/§=B

guadratic equation whose roots are o and 3
X2—4x+1=0

Option (1) is correct.

SECTION - B

Numerical Value Type Questions: This section
contains 10 questions. In Section B, attempt any five
guestions 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.

2023
81. Suppose Y| r2 2923c = 2023xax 220?22, Then
r=0
the value of o is
Answer (1012)

2023
Sol. -+ (1+ x)2023 = > 2028c X
r=0
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2023
= (2023)(1+x)*%% = Y 2023 L
r=0

2023
= (2023)x(1+x)*%% = 3 1 20%¢
r=0

2021

+(1+x)

= (2023)[X2022(1+ X) 2022}

2&E 22023 1
=>r C X'~
r=0

Putx=1
2023
- 2023[2022-2202%22022}: S 122025,
r=0

2023
> 122023, = 2023.220%2(1012)
r=0

o =1012

82. Let C be the largest circle centred at (2, 0) and

2 2

inscribed in the ellipse % + y_ _ 1.

16

If (1, o) lies on C, then 10a?2 is equal to
Answer (118.00)
Sol. ﬁ + ﬁ =1
36 16
r2=(x—2)2+y?
Solving simultaneously
—5x2 + 36x + (9r2—180) =0
D=0
10
Distance between (1, o) and (2, 0) should be r
5 128
T 10
w2 18
10
=118.00

83. The number of 9 digit numbers, that can be formed
using all the digits of the number 123412341 so that
the even digits occupy only even places, is

1+ a

Answer (60)
Sol. Given number 123412341

| |
Total number = A S 6x10 = 60
2121 3121
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84. Letatangent to the curve 9x? + 16y? = 144 intersect
the coordinate axes at the points A and B. Then, the
minimum length of the line segment AB is

Answer (07)
Sol. Given curve : 9x? + 16y? = 144

XZ y2

—_— + [l
16 9
Let P(4cos0, 3sind) be any point on it.

Now tangent at P

XC0s0 N ysing
4 3

A = (4sech, 0) B = (0, 3cosech)

1

AB = \/163ec26 +9cosec?0

16 +9+16tan?0+9cot20

AB i, =25 +2x12
=7
85. Aboy needs to select five courses from 12 available
courses, out of which 5 courses are language
courses. If he can choose at most two language

courses, then the number of ways he can choose
five courses is

Answer (546)
Sol. Case 1 If no language course is selected.

= 7c5 )
Case 2 If one language course is selected.
7(;4 ) 5(;1.
Case 3 If two language course is selected.
cy-5c,-
Total = 'C5 + 'C,-°Cy + 'C5 - °C,
=21+175+ 350
=546

3
86. The value of 12 sz —3x+2‘dx is
0
Answer (22)
3
Sol. 12ﬂx2—3x+2‘dx
0

3
Let | = “(x —2)(x = N)dx
0

Aakash
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1 2 3
= j(x —1)(x — 2)dx —j(x —1)(x - 2)dx + _f(x —1)(x — 2)dx
0 1 2

RN
-ZapEee

=22
87. The 4t term of GP is 500 and its common ratio is

1 .
H' m e N. Let Sn denote the sum of the first n terms

ofthisGP.IfS.>S_+1and S; <S +E, then the
6 5 7 6 2

number of possible values of m is
Answer (12)

Sol. T, =500
ar3 =500 = a:@
r3
Now,
SG>SS+1
6 5
a(l—r>) a(l-r )>1
1—r 1—r
arr>1
Now, r=ianda=@
m r3

= m?2 <500

m>0=me (o, 105) ..()

1
S; <S5 +=
759675
6 6
a(1-r )<a(1—r )+1
1—r 1—r 2
ar® <1
2
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1 500
r=—anda=—
m r5
1 1
_<_
m3 1000
= me (10, «) (D)
Possible values of mis {11, 12, ......... 22}
meN
Total 12 values
88. The shortest distance between the lines
x—2:y+1:z—6 and x—6:1—y :z+8 is
3 2 2 3 2 0
equal to
Answer (14)
Sol. @, =2i —j+6k
5.2 :6in+ JA—8|2
a=3i+2]+2K
b =3 —2j+0k
-5 s 5]
SD= —
|a><b|
4 2 -14
[d,-d1d b|=|3 2 2
3 -2 0
=4x (4) -2 (-6) — 14 (-12)
=16+ 12+ 168 =196
ik
axb=[3 2 2|=4i+6]j-12K
3 20
[axb| =16 +36 +144 =196 =14
S.D:@:M
14
u

Q

JEE (Main)-2023 : Phase-1 (24-01-2023)-Morning
89. Let AeRand the E be

|x|2 —2|x|+|»—3|=0. Then the largest element in

let equation

the set S = {x + A: x is an integer solution of E} is

Answer (05)
Sol. D>0 :>4—4|k—3|20

[n—3|<1
—1<A-3<1
2<h<4

" 2+, [4—4.-3]
Xl —

2

=1t -1 -3]

=1+1=2,whenA=3

X
largest
Largestelementof S=2+3=5

T

2 2023
90. The value of §J' égg: X) 5023 dx is
T o (sinx) +(cosx)
Answer (02)
u
Sol. 1=87 z(ggssx)zozs B .(0)
75 (sinx) +(cosx)
i
| = §T 2(5;2")2023 N ..(i)
T4 (sinx) +(cosx)
b b
jf(x)dx = jf(a+b—x)dx
a a
T
2
() + (i) = 21 = 2 Jaox =S« X =4
T T 2
0
=2
a

=24 -
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