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PART : MATHEMATICS

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

y(1) is equal to .
(Mm2-e (2)e (3)1 (4)3
Ans. (3)

Sol. x3.dy+(xy—1)dx=0, y{%j =3-¢

dy _ 1-xy
dx x°3
dy, t 1
dx X2.y x°
T

1 1
y. e X=J.i3.e “dx + C, put 1o
X X

1
—dx=dt
O

= [-te'at
=— ett-1) + C

= g
ye =le X[——1j +C
X

y=1+l+Ce1/X
X

3-e=1+2+C.e?

y)=1+1-1 e=1
e

62. The area enclosed by the curves y2 + 4x =4 and y — 2x = 2 is:

23 22 25
== 2) + (3)9 (4) 3
Ans. (3)

Sol.
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0 1
Required area = I,/4 “4x dx—%(Z)(4)+%(1)(2)+ 2J',/4 ~4x dx
-3 0

0 1
2.[,/1—x dx+4J.w/1—x dx-3
-3 0

25 2 fa-xfly —a2 fa-xprf -

4 8
-3(1-8-2(0-1)-3

= & + § —-3=9
3 8
63. Let Q be the sample space and A < Q be an event.

Given below are two statements:
(S1): IfP(A) =0, then A= 0
(S2): If P(A)=1,then A=Q

(1) both (S1) and (S2) are true (2) only (S1) is true
(3) only (S2) is true (4) both (S1) and (S2) are false
Ans. (1)

Sol.  both (S1) and (S2) are true

22
64. The value ofz 22Cr23Cr is
r=0
(1) 4°Co24 (2) 45Ca2s3 (3) #4C2s (4) #C22
Ans. (2)

& 23
E 22

Sol. C22—I’ CI’
r=0

22+23 022 _45 C22 _45 C23

65. Let o be a root of the equation (a —c) x2 + (b —a) x + (c — b) =0
o o 1
where a, b, c are distinct real numbers such that the matrix |1 1 1| is singular. Then, the value of
a b c

(a—cf (b-ay (c-b)

(b—a)(c—b)Jr (a—c)(c—b)Jr (@a-c)o-a) 2
(1)6 (2)3 (3)9 (4)12
Ans. (2)
Sol. 'a' is a root of given quadratic equation
(@a-c)o?+(b-a)a+(c-b)=0 .. (1)
o> o 1
and matrix | 1 1 1| is singular so,
a b c
=oa?(c-b)+o(a-c)+(b-a)=0 ... (2)

both equation (1) and (2) identical
a-c b-a c-b
c-b a-c b-a
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_@=ey 4 (3)
(c—b)(b-a)

_b-ay _, (4)
EeEsence' BB Resonsnce” T
B ) AR S SR SR S (5)
(@-c)b-a)

2 2
by adding equation (3), (4) and (5) we get ( (a-c) (b-a)f c-bf Re 5

b—a)(c—b)+(a—c)(c—b)+(a—c)(b—a) B

1 1 sir?t
pon-rR 7
66. lim qsift £ 250 STt is equal to
t—0
(1) 2 @n2+n @)n @) 2
Ans. (3)
1 sinzt 1 coseczt 2 coseczt 1 coseczt SinZt
sol.tf o H} TE =) }
t—0 n n n
as 0< 1 <1, So [1j =0
n n
So,n[1+0]°=n
67. 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
3 4 12
(1) 2072 (2) 31 (3) 132 (4) 26
Ans. (4)
Sol. We find the equation of line which is parallel to line
IP (-1, 9, -16)

1
/
1/

Aty B i passes through the point (1, 9, —16)

3 4 12
So line of equation a
Xx+1 _y-9 _ z+16 _
3 -4 12
x=3r—1
y=9-4r
z=12r-16

The above point is lies or plane
So0,2(3r—1)+3(9—-4r)—(12r-16)=5
=-18r+41=5
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= 18r =36
r=2
So pointis (5, 1, 8)

distance = /62 +(8)? + 242
= J36+64+576 =26

68. Let N denote the number that turns up then a fair die is rolled. If the probability that the system of
equations.
xty+z=1
2x+ Ny +2z=2
3x+3y+Nz=3

k
has unique solution is E then the sum of value of k and all possible values of N is

(1) 18 (2) 19 (3) 20
Ans. (3)
Sol. N={1,2,3,4,5,6}

A # 0 for unique solution

171 1

2 N 2|0

3 3 N

1(N2—-6)—1(2N—-6) + 1(6 —3N) =0

N2-5N+6=0

N=23

So, we take only

N ={1,4,5,6}

Probability = %

K=4

required ansis (1+4+5+6) +4 =20

(4) 21

xzsin[lj , x=0
X
0 , x=0

69.  Letf(x)=

thenatx =0

(1) fis continuous but not differentiable
(3) f' is continuous but not differentiable

(2) f is continuous but f' is not continuous
(4) f and f' both are continuous

Ans. (2)
Sol. atx=0
—h)= _R2a |
LHD = lim f€©=h)—=f(0) DEE — hin (R ITIe K Bsin i) T
h—0t -h h—0t —-h h—0 (1\h)
_ 2. :
RHD = lim J@+h)—f(0) _ |imhL(1/h)= |immzo
h—0* h ho>0* h h»ot 1/h
= f(x) is continuous and differential at x = 0
Now f'(x)= 2xsin(1/x)—cos(1/x) , x=0
0 , x=0

clearly f' (x) is discontinuous at x = 0
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Educating for better tomorrow

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

AR BP CQ 2 Area(AABC) 1
(1) 4 (2)3 (3)2 )=

Ans. (2)

Let position vector of P, Q Rbe 0,a &b respectively

—PVofC = % PVofA= 22+P 4 PVofB= %
- CA-2tP g ag_b-2a
3 3

APQR = %‘@xpﬂ - %‘5x5‘

AABC = 1‘C_A><A_B‘:l[(5+5)>< (5—25)j _ 1|axb|
2 2| 3 3 2[ 3]
_ APQR _,
AABC

71. For the positive integers p,q,r, xPo — ad —7"" andr= pq + 1 such that 3, 3log, x, 3log,y, 7log, z

are in A.P with common difference % The r —p—q is equal to

(1)6 (2) 2 (3) 12 (4)-6
Ans. (2)
Sol. Here

3logx Cae dawiogt 7 BRESIEILSES | (1)

logy 2 logy 6
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_, Blogy 3logy 1 _ logy 4

........ (2)
logz logz 2 logz 3
00231 0 A st 10028 Oesmmznes’ | (3)
logx log2 2 logx 14
Now by xPT = yI = 2P
pgllogx =qrlogy =p?logz ... 4)
by equation (1), (2), (3) and (4)
logx —r 7
<t (5)
logy pq 6
lo 4
00y _ENECEE (6)
logz q 3
logz g 9
002 SRS (7)
logx pr 14
r=pq+1(given) . (8)
By solving equation (5), (6), (7) & (8) we get
r=7,p=2&q=3
So,r-pq=7-2-3=2
72. tan™’ 1+‘/_ sec”’ w is equal to:
3443 ) 6+343
n T
1) - 2) — 3) - 4) —
()7 @ © )
Ans. (4)
1/2
[ 1443 (16+843
Sol. E=tan™’ + sec”| —=
[ﬁ(ﬁﬂﬂ {12+6\/§]

164843 _ 43 +1f
12+6V3 (3+\/§)2

. [16+8\/§]“2 _23+1) 2

12+ 643 LR

c w25 oome (2 ot o2
E= tan_(ij + cos‘(ﬁ}
3 2

Resonance Eduventures Ltd.

Reg. Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Ph. No.: +91-744-2777777,2777700 | FAX No. : +91-022-39167222
To Know more : sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029
Toll Free : 1800 258 5555 7340010333 fauebnnk.coms‘ResonanceEdu utwwttencumlResonanneEdu www youtube.com/resowatch Eh\og resonance.ac.in

This solution was download from Resonance JEE (main) 2023 Solution portal PAGE # 6




Resonance” | jgg (Main) 2023 | DATE : 24-01-2023 (SHIFT-1) | PAPER-1 | MATHEMATICS

73. The equation x2 —4x + [x] + 3 = x[x], where [x] denotes the greatest integer function, has:
(1) no solution (2) exactly two solutions (-, )
(3) a unique solution in (—x©,1)  (4) a unique solution in (—o0,0)

Ans. (4)

Sol. x2—Xx[X] x=3x+[x]+3=0
X2 — X[X] =(x=[x]) =3 (x=1)=0
XX=[X)-1(x-[x)-3(x-1)=0
x=1)(x-[x])-3(x=1)=0
(x=1)(x-[x]-3)=0
=>x=1as{x}#3

00
74. Let p, g € R and (1—\/§i)2 =219 (p+iq), i = V-1 then p +g+g? and p — g +g? 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
Ans. (1)

200
Sol. 229 cos_ginX| —p200 oVl AN, 200
3 3 3 3
:2200(0032?“—isinﬁj

3
2(_1@
2 2
=2199(—1—\/§i) — P=-1,q=-+/3
rootsare (p—q+q%p+q+qg?)= (2+\/§,2—\/§)
equation is X> —4x+1=0

75. If A and B are two non-zero n x n matrices such that A2 + B = A2 B, then
(1YA2=TorB=1 (2) A2B=BA? (3)AB=1 4)A2B =1
Ans. (2)

Sol. A2+B=A%B
A2-AB+B=0
A2(1-B)+B-I=-1I
A2(1-B)—(I-B)=-I
(A2—1)(B-1)=1=(B—1I)(A>-B)
A2B-B-A2+1=BA2—B—A2+]
A2B = BA?
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76. Let a tangent to the curve y2 = 24x meet the curve xy =2 at points A and B. Then the mid points of such
line segments AB lie on a parabola with the

(1) length of latus rectum % (2) length of latus rectum 2

(3) directrix 4x = 3 (4) directrix 4x = -3
Ans. (3)
Sol.

A
YZ: 24x
(@) Xy- 2
B K
V2= 24X i, (1)
XY =2 i (2)

let mid-point of chord AB of xy = 2
be m (x1,y1)
..equation of AB be T = S1

X + YyIX
(y1)2y( 1)—2:x1y1—2

= x(y1)+ ¥(x1) = 2x7y1 = y(x1) = —x(y1)+ 2%y
=¥ x[_—}l1j+2y1 .(3)
X4
-+(3) is tanget to (1)
a
. C=— :>2y1 :—%
m Y1
SyZ =-3x
.. locus of mid-point m (x1, y1) is
y? = -3x
length of latus rectum = 3

Directrix => x = a

x=§:4x=3
4
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77. The distance of the point (7,—3,—4) form the plane passing through the points (2,-3,1), (-1,1,-2) and

(34, 2) is
(1) 572 (2) 442 (3)4 4)5
Ans. (1)
Sol.
P
(2,-3,1)
Q
1.1.-2) (3,-4,2)
R
ik
A=QPxQR=3 -4 3

~
|

&)

N

= i(-16+15)— j(12—12) +k(-15+16)
= —f+0]+l2

So equation of plane
—1(x+1)-0(y—4) +1(z+2)=0
—Xx+z+1=0

. —7-4+1|_ 10 _
-~ distance :%— E = 5,2
78. The compound statement (~(P A Q)) v ( (~P) AQ) = ((~P) A(~Q)) is equivalent to
(N (~(P) vQ) A ((~Q) vP) (2)(~Q) vP)
(3) (~=(P) vQ) A (~Q) 4)(~P) vQ)
Ans (1)
Sol. (~(PAQ)Vv((~P)~Q))= ((~-P) A(~Q))
(~Pv~Q) v (~P A Q)= ((~P) A (~Q))
[(~Pv~Q) Vv (~P]A[(~PVv~Q)vQ]= ((~P) A (~Q))
(~P v ~P)v(~Qv ~P)= ((~P) A(~Q))
~Pv~Qv~P = ((~P) A(~Q)) [La=b=~avb]
~(~P v ~Q) v ((~P) A (~Q))
(PAQ)v(~P A~Q)
[(PAQ)v~PIA[(PAQ)v~Q]
[(Pv~P)A(Qv~P)] AP v~Q)A(Qv~Q)]
(Qv~P)A (P v ~Q)
((~P) v Q) A ((~Q) v P) Ans.
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79. The relation R ={(a,b) : gcd (a,b)=1;2a=b,a,b e z}is:

(1) reflexive but not symmetric (2) transitive but not reflexive

(3) symmetric but not transitive (4) neither symmetric not transitive
Ans. (3)
Sol. (1) Reflexive

Letaez

aRa = gcd(a,a) = a
= R is not reflexive
(2) Leta, b € zand aRb
So, aRb = gcd (a,b) =1

=gcd(b,a)=1,Va,bez =bRa,Vabez = R is symmetric relation on z
80. Leti=i-j—2kv=2i+]j—kvw=2 and VxwW=U+AV. Then uw is equal to
3 2
1)1 2)2 3) = 4) ——
(1) (2) & S (4) 3
Ans. (3)
Sol. Given VxW =U+AV

(Vx W)V = 0V + A0V

0=uv+ 7L|v|2

81. Let & € R and let the equation E be | x|*> —2| x| +| A —3|=0. Then the largest element in the set S=
{x + A ; xis an integer solution of E} is

Ans. (5)

Sol. Let | € R and Let the equation E be [x|?2 — 2|x| + |» — 3] = 0. Then the largest element in the set
S ={x + A : xis an integer of solution E} is.

2+ JA=417-3]

= 2x1

IX] = 1+ /1| A =3

1-A=3[>0

A-3|<1

-1<A-3<1

+2<1<4
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here 'x' is an integer so , possible value of A =2, 3, 4
for A=3 =x=2,0=>x=%£2,0

A=2 =x=1,=>x=%1

r=4 =x=1,=>x=%1
So, S ={5,1,3}

hence largest elements of S is 5

82. A boy needs to select five courses from 12 available courses, out of which 5 courses are language,
course. If he can choose at most 2 language courses, then the number of ways he can choose five
courses is

Ans. (546)

Sol.  Required number of ways to select = 7Cs. °Co+7C4.5C1+7Ca. 5C2

=21+ 175 +350

= 546
nl2 2023
8 COS X
83.  Thevalueof — [ — o dxis
Ty (Sinx)7 +(cosx)
Ans. (2)
/2 2023
(cosx) .
Sol. [=— dx...... i
m l (cos x)?°% + (sin x)?% @

b b
Applying [f(x)dx = [f(a+b-x)dx, we get
a

a

n/2
I=— (|
Ty (sinx

)2023 + (

o X (il

add (i) and (ii), we get

n/2
el [ (1)dx=§(g]
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x-2 y+1 z-6 d Xx-6 1-y z+8

84. The shortest distance between the line an = is equal to
3 2 2 3 2 0
Ans. (14)
Sol.
p=3i+2j+2k
5/
L
A(2,-1,6)
B(6,1,-8) 623?—2]+0|2
Lo~
: . _ |AB.(pxQ)
Required Shortest Distance = |——=—
lpxq]
i ok
vpxq=83 2 2
3 -2 0
= i(4)-j(6)+k(-12)
= 4i+6j-12k
-+ AB = 4i + 2] — 14k
-+ Distance =‘M‘ =19 _ 44 Ans.
J16+36+144| 14
85. The 4t term of GP is 500 and its common ratio is l,m e N.Let Sn denote the sum of the first n terms of
m

this GP. If Se > S5 + 1 and S7 < Se + % then the number of possible values of m is

Ans. (12)
Sol. Given 4 term of GP = 500

CR =+

S, = a!1—m"!

m™'(1=m)
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Se>Ss+ 1
a(1—m6) ! a(1—m5)
m°(1—=m) m*(1—m)
a—am®>mb—-mé+am - amé
a(1—=m)>m51—-m)
a>ms ... (2)

S7<Ss+1
2

a(1—m7) a(1—m6) P
meA—m) m’(-m) 2

+1

7 7 1 6 m7
a—am’ <am -—am +§m —7

a(1-m)< %m6(1—m)

6

m2<500 < —

m e [11, 22]
s0, no. of possible value of m is 12

2 2

86. Let C be the largest circle centred at (2, 0) and inscribed in the ellipse %+¥_6 =1.If (1,a) lies on C,

then 10 o2 is equalto ..........
Ans. (118)
Sol.

P: (6cos0, 4sin0)

N
e

2 2
equation of ellipse — +-=— =1
36 16
i+ﬂ:0
18 8
y'=__X§
18y
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YN=9_y= 4sin0® =§sin9
4x "4.6c0s0 2 cosO
Yu(Slope) = 4sin0O _ 2sin®
6cosO—2 3cos0-1
§ sin@ _ 2sin0
2 cos0 3cos0-1

coso = §
5

2 2
(1,0) >1+0a2= 8—2+15i2 =12.8
a?=11.8
1002 = 118
87. Let a tangent to the curve 9x2 +16y2 = 144, intersects the coordinate axes at A and B. Then the
minimum length of the line segment AB is
Ans. (7)
2=
Sol. X 4¥ 4
16 9

Equation of tangent %cose + %sine =1

A (4secH, 0) B( 0, 3(cosech)

AB = \16sec?0 + 9cosec?0 = 125+ (4tand—3cotof +24 > 149> 7
ABumin = 7

2023

88. Suppose Zrz.mZ?’Cr = 2023 x o x 22022, Then the value of a is
r=0

Ans. (1012)

Sol. Zr.r2023CIr = > r(2023/%*C,_,
= 2023) r*%C,_,

2023
- 202 Z(r _ 1)2022(:"_‘1 +2022 Cr_1
1

2023 2023
= 202{[2(2022)2021Cr_2} D 2%c, = 2023(2022.22021 +22°22)

r=2 r=1
= 2°0%220231011+1)  =2%0%(1012)(2023)
@ =1012
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3
89. The value of 12 _[0 ‘Xz -3x+ 2‘ dx is
Ans. (22)

W

Sol. 1= [[ox=1)x-2jox

|=J.1(x2 —3x+2)ix+.L2(—x2 +3x—2>1x+‘[23(x2 —3x+2)dx

0

2 2 i 3 2 2 3 2 P

= X —3L+2x - X——3L+2x + X——3L+2x
2 3 3

=2 l—§+2 -2 §—E+4 + £—£+6
3 2 3 2 3 2

2 6 16 24 27 27

=———+4-——+—-8+—-—+6
3 2 3 2 3 2
:E_g+2

3 -2
_26—27+2:ﬂ

6 6

Y =12x16_1=22

90. The number of 9 digit numbers, that can be formed using all the digit of the number 123412341 so that
the even digits occupy only even places, is
Ans. (60)

]
Sol. Four even digits at four places in % = 6 ways

]
Five odd digits at odd places = % =10 ways

Required number of numbers = 60 ways.
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