Resonance”

Educating for better tomorrow

JEE

(Main)

PAPER-1 (B.E./B. TECH.)

COMPUTER BASED TEST (CBT)
Questions & Solutions

Date: 11 April, 2023 (SHIFT-1) | TIME : (9.00 a.m. to 12.00 p.m)
Duration: 3 Hours | Max. Marks: 300

SUBJECT: MATHEMATICS

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 : US0302RJ2007PLC024029

Il " Elfﬂﬂ . ‘]‘ . . 25. 5555 . 7340010333 facebunk.com/ResonanceEdu utwitter.cunVResonan:eEdu www‘youtube‘currwesowatch Ehlug.resmnance.ac.in
L E— E— E— E—

This solution was download from Resonance JEE (MAIN) 2023 Solution portal




®
Resonance” | jeg(main) 2023 | DATE : 11-04-2023 (SHIFT-1) | PAPER-1 | MATHEMATICS

PART : MATHEMATICS

1. If equation of the plane that contains the point (-2, 3, 5) and is perpendicular to each of the planes
2Xx+4y +52=8and 3x -2y +3z=5isoax + Py +yz+ 97 =0thena +B +y =
(1) 15 (2) 16 (3)17 (4)18

NTA. (1)

RESO (1)

Sol. Let plane be a(x+2) + b(y—3) + ¢(z-5) =0
So 2a+4b +5¢c=0

3a-2b+3c=0

a b c
= _——=—

2 9 -16

So drs 22,9,-16
= 22x + 9y — 162 +97 =0
So o+Pp+y=22+9-16 =15

2. Let (a, B, y) be the image of the point P(2, 3, 5) in the plane 2x + y — 3z = 6. Then a+B+y is equal to
(1)10 (2)12 (3)9 (4)5
NTA. (1)
RESO (1)
P(2,3,5)
* 2i+j-3k

Sol. ®Q(a.B.y)

B+3 3
2 —Z(y+5)=6
o+ + > 2(Y+ )

3 15
200+B-3y+2+———=6
B3y o

20 +B—3y=10 ccvern..... (1)

a-2 B-3 y-5_
2 1 -3

from equation (1) & (2)

2 (21 + 2) +(A + 3) =3(=3% + 5) = 10
150 =18 = & =§

o+B+y=2A+2+2+3-3A+5=10
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3. Let y = y(x) be a solution curve of the differential equation.
(1 — x?y?)dx = ydx + xdy.
If the line x = 1 intersects the curve y = y(x) at y = 2 and the line x = 2 intersects the curve y = y(x) at
y = a, then a value of a is

() 1=3¢° @ 3¢ @ 3¢ @) 1+3¢°
2362 +1) 2362 -1 2(3e? +1) 2[3e? 1)
NTA. (4)
RESO (4)
o d(_xy)2:>2dxz d(xy) al d(xy)
1-(xy ) 1-xy  T+xy
2X+C = /@nﬂ Xy +1 =efe™
1—xy xy —1
s y(1) =2
= 3=e°. e?
3 2x
jec = —28
e
So atx =2
2(X,+1 :3e2
20— 1
Case : 1 for +ve sign
200 +1 _g
2a-1 1
4a 3e? +1
2 8e

1(3e? +1
=> o=—= 2
2| 3e° -1

Case: 2 for (—ve)sign not required

4, Let A be a 2 x 2 matrix with real entries such that A' = oA + I where a € R — {-1, 1}. If det(A2 - A) = 4,
then the sum of all possible values of a is
3 5
1) = 2)0 3) = 4) 2
(1) 5 @) (9 (4)
NTA. (3)
RESO (3)

Sol. (ANT = (aA+ )T = 0 AT + 1T
A=o(aA+ 1) +1
= (1-0?) A=(o+1) I
ozl -1

- A=A = 4
= |A| |A=T |= 4
= |A| |A™- 1 |= 4
= |A| [aA|= 4
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= -op

Casel: when > =2
(1-a)

=202-50+2=0

o1 + o2 =5/2 (- aeR)

Case2: when —% - 2
(1-af
=202 —-3a+2=0
D<0
= o is imaginary
So required sum = 5/2

5. Letf:[2, 4] = R be a differentiable function such that (x loge x) f'(x) + (log x) f(x) +f(x)> 1, x € [2, 4]
1 1
ith f(2) = — and f(4) = —.
with (2) 5 and f(4) 2
Consider the following two statements:
(A) :f(x) <1, forall x € [2, 4]

(B) : f (x) = l forall x e [2, 4]

Then,

(1) Neither statement (A) nor statement (B) is true
(2) Both the statements (A) and (B) are true

(3) Only statement (B) is true

(4) Only statement (A) is true

(o]

NTA. (2)

RESO (2)

Sol. di (xfnx.f(x) —=x) >0, Vx e [2, 4]

X
let g(x) = x/nx f(x) —x, VX e [2,4]
=g'(x) 20, Vx e [2,4]
= g'(x) is increasing function in [2,4]
=9(2) <g(x) <g(4)
= 2./n— %—2<x/nxf( )—x < 4./n4. %—4
= (N2 — 2 + X < X. Inx. f(x) < 2(/n2-2)+x
m2-2 A1 2(m2-2) 1
= —<fX) s —+—
xfna fnx xfnx nx

Since numerator is constant

m2-2 1 2(tn2-2) 1
= +—=f(X) —+ —

4/n4 /n4 2/n2 /n2
= l+ <f(x) £1—L

8 4/n2 /n2

2:%<f(x)<1, vx e[2,4]
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NTA.
RESO

Sol.

NTA.

RESO

Sol.

for any vector 5 —aii + azi + ask , with 10jai| < 1,i =1, 2, 3, consider the following statements:
(A) : max{fail, |azl, lasl} < |a|

(B) : |al < 3 max{lai, |azl, [as]}

(

1) Neither (A) nor (B) is true (2) Only (A) is true
(3) Both (A) and (B) are true (4) Only (B) is true
(3)

3)

a=ai+ayj+agk |a < %,i =123
8= a2 +a3 + 88 =@ |=Jay[? +|as] +|ag]? > max{ajazhas)
Similarly |a|=yaZ +a3 +a3 < \/L+—+L

1
100 100 100

= |a|<3max (|aj||az),]as|) = A and b both are correct

log, 2
The value of the integral I ex(loge(e" +V1+e* Ddx is equal to
—log, 2
() ogy| 222:5)) 46 @) log,| 2285 |, 45
V1++5 2 1445 2
(3) log, M _ ﬁ (4) log, M + ﬁ
145 2 145 2
(3)
(3)
n? 2 2 -

/n
I= J. ex(én(ex +V1+e* Ddx =>1= [exf(ex +v1+e2 H - j % dx
- ~m? a2 1+ o

—=In

(o ) 3of 1 8 [ - of L))

b
o | &

o
+

(n(\/iz
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NTA.
RESO

Sol.

NTA.
RESO

Sol.

10.

NTA.
RESO

Let S = {M = [aj], aj € {0, 1, 2}, 1 <, j < 2} be a sample space and A = {M € S : M is invertible} be an
event. Then P(A) is equal to
47 50 16 49

() 57 @ 57 @) > 4) 57

(2)
()
n(S) = 3x3x3x3 = 81

a5 ap
M:{ M| = at1az22 — arzaz1

a1 ap

If IM| = 0 = at1azz = a2 a1
Case — | 1=1 Oneway
Case — I 4=4 One way
Case - lI 2=2 4way
Case - IV 0=0 25way
Number of ways for |[M| = 0 all 31 ways
Required probability = 1 — iU

M V=17 81 " s
Consider ellipse Ex : kx? + k?y2 =1, k=1, 2, ..... , 20. Let Ck be the circle which touches the four chords

joining the end points (one on minor axis and another on major axis) of the ellipse Ex. If r« is the radius

of the circle Ck, then the value of Z— is

k=t Tk
(1) 3320 (2) 3210 (3) 3080 (4) 2870
(3)
3)
2 2
. XA
Ex: 1 + i 1
k k2
1 1
a= —b=—
Jkok
\/Rx+ky =1
clearly circle be x2 + y2 = r2
0+0-1 1

=I’k:>rk=

- -
VK + k2 Vk2 +k

So Z(k2 k)= 2021 il 202'21=2870+210=3080

2
The number of integral solutions x of log( 7}(2);_73} >0is
(1)7 (2)8 3)5 (4) 6
(4)
(4)
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Sol. Case 1:When x + %>1

(x—7)2 —(2x-3)
(2x—3)2
=, (3~ 10kt

(2x—3)2 -
[
(321

+ = = +

2
>0

ik 3 10
2 3

Case-2WhenO<x + g<1

7 5
= ——<X<—-—
2 2

2
= x=7 s1andx¢7,§
2x -3 2

- (Bx—10)x +4)
(2x - 3)2

>0 andx;&?,%

S>X<4Ux> Eandx;t7, 3
3 2

=>Xeod
so xe [-810)_[3
2 3 2
hence number of integral values of x is 6
11. An organization awarded 48 medals in event 'A’, 25 in event 'B' and 18 in event 'C'. If these medals
went to total 60 men and only five men got medals in all the three events, then, how many received

medals in exactly two of three events?

(1) 15 (2) 10 (3)9 (4) 21
NTA. (4)
RESO (4)
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Sol.

5
(N
v/

(20-x-y) + (43 —=x-2) + (183=y—-2) +x+y+2+5=60
21=x+y+2z

12. The number of triplets (x, y, z), where X, y, z are distinct non negative integers satisfying x + y + z = 15,
is
(1) 114 (2) 80 (3) 136 (4) 92

NTA. (1)

RESO (1)

Sol. LlLex<y<z
X =t

y=X+1+to=t1+t1 +1

Z=y+1+t3=2+t1+t2+13

=t o+ (14t + 2) + (2 +11 + t2 +13) = 15

=3t +2t2+1t3=12

When t1=0=2to+t3=12 = No. of Solution=7

t=1=2t+t3=9 = No. of Solution=5
tH=2=2t+t3=6 = No. of Solution=4
t1=3=2tc+t3=3 = No. of Solution=2
tH=4=2tb+t3=0 = No. of Solution = 1
Total = 19

But we know that x = y # z
hence total number of such solutions = 19.(3!)

=114

13. Let x1, X2, ........ , X100 be in an arithmetic progression, with x1 = 2 and their mean equal to 200. If

yi = i(xi —i), 1 <i< 100, then the mean of y1, y2, ....., Y100 iS

(1) 10049.50 (2) 10101.50 (3) 10051.50 (4) 10100
NTA. (1)
RESO (1)
Sol. 2+ (@2+d)+............. + (2+ 99d) = 20000

= 200 + %MOOd = 20000

= 99d = 396

d=4
100 100
Nyl - o o 8.100.101.201
Vi +Y2F Y100 = Z.(2+(|—1)4—|)_ Z(S. —2i) = i o 100.101

i=1 i=1
10100 [221_1)_ (10100). [ 122
2 2

(10100 }99.5)
100

So mean = =10049.5
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14, Area of the region {(x, y) : x® + (y —2)2< 4, x> 2y} is

(1)n—% (2)271—? (3)2n+§ (4)n+%
NTA. (2)
RESO (2)
Sol.  on solving X2 + (y—2)? = 4 and x? = 2y

Wegety=0,2

So points are (0, 0), (2, 2), (-2, 2)

I
[\ )
7~ N\
a
|
=1
N\
w <
~ (98]
®
V) [}
N
o [\
Ne—e

Z[n—gﬂﬁl

=

15. Let w1 be the point obtained by the rotation of z1 = 5 + 4i about the origin through a right angle in the
anticlockwise direction, and w2 be the point obtained by the rotation of z2 = 3 + 5i about the origin
through a right angle in the clockwise direction. Then the principal argument of w1 — w2 is equal to

(1) == + tan™! 3 (2) —n + tan™ 8 (3) ©—tan 8 (4) ©—tan™ =
5 9 9 5
NTA. ()
RESO ()
e i
Sol. wi=2z1e2 X We=22 e 2

= —4 + 5i , =5-3i
Wi—W2=-—9 + 8i

= principal arg (w1 —wz) = t — tan"! g
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16. Let R be a rectangle given by the lines x=0,x=2,y=0and y = 5. Let A(a, 0) and B(0,B), a € [0, 2]
and B e [0, 5], be such that the line segment AB divides the area of the rectangle R in the ratio 4 : 1.
Then, the mid-point of AB lies on a

(1) circle (2) parabola (8) straight line (4) hyberbola
NTA. (4)
RESO (4)
Sol
y
\ ==
B(0, B d o Ej
‘2
y=0
x\=0 \\x=2
- Lalp)=2
2
of =4
a f
= —.=—=1=xy=1
2 2
So P lies on a rectangular hyperbola
17. Let f(x) = [x2 — x] + |-x + [X]|, where x € R and [t] denotes the greatest integer less than or equal to t,
Thenfis
(1) continuous at x = 0, but not continuous at x = 1
(2) continuous atx =0and x = 1
(8) continuous at x = 1, but not continuous at x = 0
(4) not continuous at x =0 and x = 1
NTA. (3)
RESO (3)
Sol.

f

So

—

—h —h —h —h
—~— 0
o O =
1l
o

U
x

_L(T).
Q
[72]
Q
o
>
[=n
>
C
o
C
w
Q
o
x
]
o

—_—

1)=0+0=0
= f(x) is continuous at x= 1
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18.
NTA.

RESO
Sol.

19.

NTA.
RESO

Sol.

The number of elements inthe set S ={0 € [0, 2n] : 3cos* 0 —5c0s20 -2 sin®0 +2 =0} is
(1) 10 (2) 12 (3)9 (4)8
(3)
(3)
3co0s*0 — 5c0s20 — 2sin€ 0 +2 =0
= 3c0s*0 — 5c0820 + 2(1— (sin?0)3) = 0
= 3c0s*0 — 5c0s20 + 2((1-sin?0)3+ 3sin20 cos?0) = 0
= 2¢0s°0 + 3c0s*0 — 5c0s20 + 6 (1— c0s20) cos?0 =0
= 2¢0s°%0 — 3c0s*0 + c0s%0 = 0
= c0s20 (2c0s*0 + 3cos20+1) =0
= €0s2%0 = 0 or 2 cos*0 —cos’0—2cos? 0+ 1=0
€0s20 (2c0s?0— 1) — 1 (2cos?0—1) =0

= c0s0 = 0 or cosb = J_riz orcoso =+ 1
0 e [0, 2n]
so total number of elements =9

Let sets A and B have 5 elements each. Let the mean of the elements in sets A and B be 5 and 8
respectively and the variance of the elements in sets A and B be 12 and 20 respectively. A new set C of
10 elements is formed by subtracting 3 from each element of A and adding 2 to each element of B.
Then the sum of the mean and variance of the elements of C is

(1) 36 (2) 32 (3) 40 (4) 38
(4)
(4)
A B
mean (X1, X2, ...... Xs) =5 mean (y1, Y2, ..... ys) =8
= (x1-3, x2-3, ...... x5-3) = 2 = mean (y1+2, y2+2, ..... y5+2) =10
var.(X1, X2, ...... xs) = 12 var.(yi, y2, ..... ys) = 20
var.(xi-3, x2-3, ...... xs5-3) =12 var. (Y142, y2+2, ..... ys+2) = 20
o 2
L— Y +2
—Z(X' 3) —4=12 —Z( ' ) -100=20
5 5
> (xi-3)+2(v,+2)
Xi =)+ 2y +
Combined mean = =L i=l _10+30 ¢
10 10
2 2
Combined variance = Z(xi-3) ;)Z(yi+2) -6°
] %—36: 68 — 36= 32

So combined mean + Combined variance = 6 +32 = 38
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20.

NTA.
RESO

Sol.

21.

NTA.

RESO

Sol.

Let a be a non-zero vector parallel to the line of intersection of the two planes described by i+ ]

, +
kand i - J J — k. If 0 is the angle between the vector a and the vector b = 2] —2] +kanda- b
= 6, then the ordered pair (6, |5 x B|) is equal to
T T s 1L
Pizard 2) | -,6 3) | =,3V6 4) | —,3V6
) (£6] @ (6] @) (Z346 @ 5346
(1)
(1)

a= (A, x7ip )x (A3 ¥, )
= (i iois Fis — [Fifanis Fie)

11 0 11 0
(1o 1 |i=3)-11 o 1|G-K)p
0 1 -1 0 -1 1

lo-2-k)p

So a=2(-]+K|

+a.b=6

=201 (2+1)=6
A=1

—a=-2j+2k

6 T

laxd| [ - @.6f
= (9) (8)-36

=36

=6

= Cc0S0 =

axb

In an examination, 5 students have been allotted their seats as per their roll numbers. The number of
ways, in which none of the students sits on the allotted seat, is
(44)

(44)

11 1 1 A1
Clearly Derangement of 5 persons = 5![1 ——t———+— ——J

1 21 31 41 5l
=5{l_l+l_lj
2! 3! 4! 5l

= 60-20+5-1=40+4 = 44
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22, Let a line | pass through the origin and be perpendicular to the lines
li:F =(i-11]—-7k)+A(i +2] +3k),» e R and
b:F =(-i +k)+p@i +2] + k), peR.
If P is the point of intersection of | and |1, and Q («, B, y) is the foot of perpendicular from P on Iz, then
9(a + B +7) is equal to
NTA. (5)
RESO (5)
Sol. Since?¢ Ll ¢, and ¢ L /2

Letdr'sof /be a, b, c
=4 a+20+3c=0

2a+2b+c=0
a b c
j_:_:_
-4 5 -2
hence dr's of / can be 4, -5, 2
So any point P on ¢ can be taken as (4a, —5a, 2a)
=4a=1+1and2r-11=-5q,3L -7 =20
=2B8A=7)= A +1
=>5L=15=A=3
soP(4,-5,2)
dr'sof PQ:2u—-52u+5,u—1
= PQ L/
=2(2n-5) +2(2u+5) +pn—-1=0

1

>%u=1=>pu=

>0
0}
>
o
@
©
=
Q

a21 +b21 +a17 +b17

23. If a and b are the roots of the equation x2 — 7x — 1 = 0, then the value of T
a'® +b'"

is equal to

NTA. (51)
RESO (51)
Sol. a2-7a-1=0
= 321 =7 a20 + a19
b21 = 7 b20 + b19
So a?' + b?' =7 (@ + b0) + a'% + b9 (
also a?*+b*=7 (" +b'% +a'®+b’® (2
a9+ b'®=7(a® +b'®) +al” + b7 3
(1)+7(2)
a2 + b2 = (' + b'%) + 49 (a'9 + b'%) + 7 (a'8 + b'9)
=50 (a’ + b9 + (2’ + b'?) — (a'” + b'?)
a21 +b21 +a17 +b17
2 +p'°

—_

)
)
)

=51
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01 2
24, LetA=|a 0 3|, wherea,c eR.If A=A and the positive value of a belongs to the interval
1 ¢ 0
(n—1, n], where n € N, then n is equal to
NTA. (2)
RESO (2)

Sol.  characteristic equation of matrix A is
|A—x1I| =0, where x is scalar
-x 1 2
=la -x 3 [=0
1 ¢ -x
=>x3-(Bc+a+2)x+2ac+3=0
ByC.H. T
AS—(Bc+a+2) A+ (2ac+3)I=0
A=A
= (8c+a +1) A = (2ac +3)I
This is possible only when
3c+a+1=0and2ac+3=0
= 3(_—3j +a+1=0
2a
=>2a%2+2a-9=0

@( a>0)

Soace(1,2]
=>n=2

= a-=

2

25. Form,n> 0, let a(m, n) = Itm(1+3t)"dt. If 110,(10, 6) + 18a(11, 5) = p(14)8, then p is equal to
0

NTA. (32)

RESO (32)

m+1 %
Sol. a(m,n)=[(1+3t)"xt }_ 3n

2
™1 (14 3t dt
m+1 m+1-([ (+ )

m+1 —n
n .oc(m+1,n—1)=2 .7
m+1 m-+1
putm=10,n=6
= 11.a (10, 6) + 18 ( 11,5) =211 . 76
=32 (14)¢

= a(m,n)+

So P=32
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26. LetS=109 + % + g + .o + 51% + 51%. Then the value of (16S — (25)-%4) is equal to
NTA. (2175)
RESO (2175)
108 107 1
SO|. S= 109"{‘?"1‘5—24' ..... +51_08
1, 109 108 107 2 1
gs = ?+5—2+5—3+ ....... +51W+51W
4 1 1 1 1
§S=109—g——2 ....... —SIW—SIW
109
)
4 S=109- —
-3
5
109
S= 2 109- 1 1- 1
4 4 5
16S =20 x 109 -5 + 5-108
16S —(25)%4 =2180-5
=2175
27. The number of ordered triplets of the truth values of p, g and r such that the truth value of the statement
(pva)A(pvr)=(qvr)is True, is equal to
NTA. (7)
RESO (7)
Y q r qnr s1:pv(qa s2:(qv S1—> 82
r r)
T T T T T T T
T T F F T T T
T F T F T T T
T F F F T F F
F T T T T T T
F K F F F T T
F F T F F T T
F F F F F F T
Alt. =pv(gar)=(qvr)

P — Qis false only when Pis Tand Qis F

Soin pv(gar)=(qvr)

Clearly truth value of g and r must be “F” and P must be “T”
so remaining (2%-1) give truth value T
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28.
NTA.
RESO
Sol.

29.

NTA.
RESO

Sol.

30.

NTA.
RESO

Sol.

The mean of the coefficients of x, x?, ...., x” in the binomial expansion of (2 + x)? is
(2736)

(2736)

T = 9Cr.29_r. X"

Sum of coefficients =  9C1.28 +9C227 + ............. +9C7 22

= (2+1) - {9c0.2" + Cg2' 0 c9.2°}
=39—(20+ 18+ 1)
=39-2°0-19

9_99 _
So mean = #: 2736

1 1 680
The number of integral terms in the expansion of (32 + 54J is equal to

(171)
(171)

680-r r
T, =*C3 2 54

for rational terms 20—~

and i must be integer where reW, 0 <r <680

=r=0,4,8, ....... , 680
so number of rational terms = 171

X2 2

Let Hn : Tan 3y =1, n e N. Let k be the smallest even value of n such that the eccentricity of Hk
+n +n
is a rational number. If ¢ is the length of the latus rectum of Hk, then 21/ is equal to

(306)

(306)
3+n
e=[1+——
n+1
on+4
=>e=
n+1
2+i
n+1
= n smallest = 48, for whiche € Q
Hence 21/ = w =306
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