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1. Resistance of a cylindrical wire is 5¢1. If length is increased by 5 fimes by stretching then new resistance
is:
(1) 10002 (2) 12502 (3) 1502 (4) 1750

Ans. (2)



Sol.

2. A diatomic gas. which has vibrational degree of freedom then malar heat capacity at constant volume is:
7R 3R 58 3R
(1) — 2 —— 3) = 4} —
(1} > (2) > (3) 3 (4) ;
Ans. (1)
Sol. Cv= Li
2
heref=8+2+2=7
_m
=
3.
0= 45°
Farce required 1o push the box upward is two times of farce required to slide down.
(1) p=m ) - (@) = N AT,
=7 == h=— W=
U p=5 h=3 2 RE
Ans. (2)
Sol. mgsint + umg cost = 2{mg sind — umg cost)

mg sinf = 3umg cosd

tand = 3u

p=
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4. A 10 uC point charge is placed at origin. To get electric field strength zero at 2 cm on +ve x—axis. Where

should we place 40 uC charge on the x-axis

(1)4 (28 (3) 10 (4) 6
Ans. (4)
Sol.
10mc E=0 40uC
0,00 (2cm,0) (xem, 0)
Atx=2:E+Ex=0
k{10uC) k=40
(2x102)2  ((x—2)x102)2
x=6
5. Two parallel wire with spacing of 7 cm carrying current of BA and 15A in opposite direction. Calculate the
magnetic field at a mid-point between the wire ?
(1)13.14 = 105T (2) 1314 105 T (3) 1257 % 104 T (4) 1257 x 10T
Ans. (2)

Sol. Bnx=B1+B2

BO fan)



2nd ¥
_2x107(8 +15)

=133 » 162 T
35x10°2

6. If x = 2t then find the velocity at t = 2sec.

(1)4 2)2 (3)8 (4) 10
Ans. (3)
Sol. WV =dx/dt=4t

V(2)=4x2=8mis
7. A LCR circuit in which X = 70 for inductor, Xc = 130 for capacitor and resistance of circuit is 80 €. is

connected with an AC source of (220 V, 50 Htz). Calculate the power factor of the circuit.

L4 y 3 ks 2
(1< @ ¢ @ 5 @3

Ans. (1)
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Sol.
XL =7002 8001 X-:I=i130!'!
'w | f
AN
2
220V
Power factor; cosg = L _-—B;
Z R4 X
SR | )
= —_—
Jeo?+qpzo-_7p® 100 5
B. In an electrical circuit, there are two batieries of emf 12 V and 6 V having internal resisiance of 3 and
B €2 respectively, is connecied with a resistance of 4() as shown in the figure. Find the current passing
through 4€} resistance :
12V 30
—Ww—
602
—WwwWw—
8v
401
(1) 0.6 A (2)1.9A (3) 16T A 4y1.2A
Ans. (3)
12 6
L
Sol. E. - ?_iﬁ 10V reg=20
3’6
g =—2 % Amp. —1.67Amp.

2,4 3

8. A particle of mass 1 kg collides elastically with a particle of mass 3 kg at rest. Velocity of 1 kg particle



arer coliision IS 1 M/S OpPOSIIE 10 INMAl VeIociTy INEN NINa INMAI VeIOCITy 0T 1 Kg Mass partcie :
(1} 4 mis (2) 3 mis (3) 2m/s (4) 1 m's
Ans. (3)

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 Np. : +91-022-39167222
To Know more : sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contect@resonance.acin | CIN : US0302RI2007PLC024029
Toll Free ; 1800 258 5555 [ 7340010333 I wtonomtmretds [ owtieconhrancetas  [Flwwn psun conrrsmaier  [2 oo reswanan a2

load from R e JEE (MAIN) 2023 Solution portal PAGE #3

This solution was d

|Resonance’ | jee (MAIN) 2023 | DATE : 25.01-2023 (SHIFT-2) | PAPER-1 | MEMORY BASED | PHYSICS

Sol. Before collision

U uz=0

m: = 1kg mz = 3kg
After collision

) @
Vi = 1mvs Vo

Mivy =My x(—1) 4+ 3% v
vi=—1+3vz ..(1)

o= Yo (g
+vy—0

V=Vl

va=vi—1
vi =—1 4 3(+v1 1)
Vi =—4 4 3w
Pvi=+4
Vi =+2mis

10. A particle is doing 5.H.M. If covers half of it's amplitude in 2 sec from mean position. How much time it

will take to go from half amplitude point to extreme position.

(1)24 (2)12 (3) 4 (4) 8
Ans. (3)
Sol.  Time taken by particle to reach half of amplitude from mean pasition (s equal to {%
l =2 =T=24sec
12
Time taken from half amplitude to extreme position
1.2 fse
6 6
11. Match the matrix
(1) Adiabatic (a) no change in internal energy
(2} Isothermal (b} no heat exchange with surrcunding
(3) Isocharic (c) no change in pressure
(4) Isobaric (d) work done is zero
(1) (1) = (c}. (2) = (b). (3) — (d), (4) — (c) (2) (1) —(b), (2) = (c}. (3) — (d), {4) — (a)
(3) (1)—(a) (2) = (b}, (3) —{e), (4) — (@) (4) (1) = (b), (2) —(a). (3) — (d), (4] — [¢)
Ans. (4)
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12.

Ans.
Sol.

13.

Ans.
Sol.

14.

Ans.

A moving coil galvanometer of coil N =200 is connected 1o torsional spring of K = 100 Sl units and placed
in B =0.01 T. If deflection is 0.05 rad at | = 4mA. Find area of coil :

(1) 625 (2) 750 (3) 900 (4) 450

(1)

Tepring = Tmagneticficld

kA =M . B sin90°

kb= NIAB

A_ K8 100x005 ——

" NiB  200x4%10 ®%0.01

Find the distance of object from lens, so that image formed after the reflection from the plane mirror is

A

Ol;jecl
+—20 cm—»

f=10cm
(1) 20 cm (2) 15 cm (3) 30 cm (4) 1D em

(3)

Final image is 5 cm behind mirror means image formed by lens is 5 cm infront of mirror.

5 cm behind mirror :

- v=15cm for lens

1.
v u f
l J 1 1 1 1
15 u 10 ' u 15 10
u=-30¢cm

Match the following physical quantities with their dimensions.

Physical quantity Dimensions
(A) Y :Young modulus (P) MLET-
(B) § : Work function (Q) MLT-2
(C) n : Viscosity (R) MLET-2
(D) h : plank’s constant (S) MLT
(1) A-Q, B-R,C-P,D-S (2) A-Q. B-R. C-S,D-P
(3} A-P.B-0, C-R, D-8 (4) A-P,BR.C-Q,D-5

(2)
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15.

Ans.

An object of mass m is place at a height Re from the surface of earth. Find the increase in potential energy

of the object. If the height of the object is increased to 2R. from the surface :

(1) mR (2 mgR (3) mgR (4) 3mgR
4 7] 2 8

(2)

L



16. A paraliel plate capacitor has capacitance C. If a digleciric of dielectric constant k and width half of the
spacing between the plates is inserted between the plates. Calculate the new capacitance of the

capacitor:
- 2C(1+k C(1+k)? 2Ck Ck®
(1) 222K 2 HLEE @ @
k k 1+Kk 1+k
Ans.  (3)
Sol.
Air
d d)
= iy
|2; [ﬂ
By = zfuﬁl Co= Md
d d

Ciand Cz are in series
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1 1

1
C G G
d d

=
oMy el

- [
260A | ky Ky
Ao id [Ri+ks
C 20,A| kikg |
-
d |k +kg
ch=C[ 2k1k2 ]
K, +ks
ki =k
ka=1
2
Gum o[
e
2ck



17. Ratio of moment of inertia IJ of tangential axis shown in figure will be :

2

tangent
Radius =R Radius =
M= 5 kg m=4kg
Disc
solid sphere || T
(1) 7/5 (2) 2/5 (3) 9/5 (4) 3/2
Ans. (1)
Sol. I =2MAZ+MR? L S
5 4
? 2 ? 2 2 5 2 5 2 a
==MR*“=—x5R*’=7R =ZmR*° ==x4R"=5R=
5 5 r} 1 N
b ?F[:
I 5R®
L T
I, 5
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18. A metal rod of length 1 m is moving perpendicular to its length with 8 m's velocity along +ve x axis. If a
magnetic field B = 2T exist perpendicular to the plane of motion. Find the emt induced between and of

rod.
(1) 8Y (2) 12V (3) 16V (4) 20V
Ans. (3)
A
X X X KX
X X T XXX
1m =9 mis
s XX 1 34
X X X XX
B
&= Bwi
=2=x8x1=16v
19. Image formed by plane mirror for an object placed parallel and in front of mirror.
(1) Real (11} Inverted laterally () Erect (IV) virtual
(), m 2 1l v (3) 1,1V (@) i
Ans. (2)
20. A stationary nucleus breaks into two nuclel having velocities in ratio 3 : 2. Find the ratio of their radii
1 A = —
(28 {3)a 51a (32
1) [ £ 2) | = 3)|= 4 | =
“\3] @) G113 {)|_5,|
Ans. (1)
Sol. mv=const.
1
m o =—
v
my vy 2
m, - vy S
mao A
= const. m = v (valume)
Voo 1

mao 3



1 1
_rlziﬂlr (2P
[ 1 L3/
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21. Match the matrix :

(A) Faraday's law (p) § BdA =0
i ; . o e 0 e
(B) Gauss's law of electrostatic (a) iB.d- = Hg| ig + g—d«f |
Y J

. : di,
(C) Gauss's law of magnetism (r § Edi= _cﬁL
(D) Ampere's Maxwell's law (s) j‘E.dA _Gin

g
(1)A-s.B-r.C—-p.D—g 2)A-rB-qC—-p,D-s
3)A-gq,B—5 C-p,D—r 4 A-r,B-5C-pD-qg

Ans. (4)

Sol. A-r,B-s,C-p,D-g

22. A big drop Is divided into 1000 identical dropleis. If the big drop had surface energy i and all small droplet

together had a surface energy w then w/w: is equal o

(1} % (2) 10 (3) % (4) 1000
Ans. (3)
Sol.

4

nx 3 ard = grcR"

1000 = r* = R

r=RM10

w=T =x4zR2

pp=nxTxdnx r?

w rfn RZ2<1000 10
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