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PART : PHYSIC

1. Two charge Q and 3Q are kept in a line separated by a distance R. If electric field is zero at a distance x

from Q. Find the value of x

I R |




Ans.

Sol.

Ans.

Sol.

(%] @ |3 @) W3-1R (@) i%JR

Stopping potential for a surface is 8V if wavelength of incident light is i and it is 2V for wavelength 3i..

Find threshold wavelength for the surface.

(1) 3 @) 9N 3) % A (4) 18
(2)
eVs = e _.h_c
A Ah
= gov=TE S 1)
A f.m
e AL . (2)
3h Ry

From (1) and (2)

hin = 9%
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Ans.

Sol.

Ans.

Sol.

If mass defect in a nuclear reaction is 0.4 g then find Q - value.

(1)36x 10124 (2)18 x 1072 (3)36 x 10'2J (4) 27 x 102
(3)
Q = Amc?
w', \
a=(2x) 103109
\10,'
Q=36 x 10"

Output of given circuit represents which logic gate
A >0 l
L
A > |

(S

(1) NAND Gate (2) NOR Gate
(3) OR Gate (4) AND Gate

()

AB ={A+B) =A+B

~e s e



UK Ldie

5. Find min deviation in a prism if refractive index p = cot(A/2). Here A represents angle of prism.
. T A
1) n-A 2)n—2A 3)=-2A 4) =-—=
(M= 2) (3) > (4) 5%
Ans. (2)
, cos% siniz‘m':‘zﬁ—ﬁ
= (| oz =
Sol. u= cotl,\ ) = 7 SmA
sin— —

sin 'M] =cos% = sin ‘J—T—ﬁw

Lol \ 2)
Ot BT A o el
2 2 2
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6. At a particular temperature, which of the following quantity is same for all gases?

(1) Average kinetic energy
(2) Average Speed
(3) R.M.S. Velocity

(4) Average Momentum

Ans. (4)
Sol. at any temperature average velocity is zero. So average momentum will be zero for any gas.
7. A coinis placed on acircular disc at a distance 'f, the friction coefficient between them is y, the maximum

angular velocity with which the disc can rotate without slipping of coin

m 22 @ Jrgr 3 2 (4>\/E
“ I V r r
Ans. (3)
Sol. N=mg
f=mwr

f = uN (For no slipping)
= w(mg) = mwer

= we< 19
r
= Wmax = Jig
Vr
8. Find relation between P+ and P2
v
P2
2
P1
1

(1)P2< P4 (2) P2> P4 (3) P1=P2 (4) None of these



Ans. (1)

Sol. PV =nRT
v _(nR}
== "FP")
(Slope)z > (Slope)
. Pa< Py
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Fduzainrg for bemar morrae
9. A current carrying wire is placed in an uniform external magnetic field as shown. Find the magnetic force

on the given wire.

(1) BiR up (2) 2BiR up (3) BiR down (4) 2BiR down
Ans. (4)
Sol.  F =Bilesr= Bi2R down

10. A block is performing SHM of amplitude A. When itis at distance 2—;‘ from the mean position, its velocity

is tripled by applying animpulse Find the new amplitude of motion.

3A 7A 5A 3A
1) — 2) — 3) — 4y —
(1) = 2) (3) 2 (4) -
Ans. (2)
¥=0
1
-A H __ *A
T ™ i
Sol. ! v
n 1
—A : 1 _+A‘
U Vi=3Vi
Velocity of at x= 2—;\
—
Viz o A2 !—A‘
V" \s)

When velocity of oscillation at x = % become trippled . Then suppose A' becomes new amplitude of

oscillation.
Vi = 3Vi

| / 2
w222 oy R (2]
(3 )

('J\.[

[AY—— - 5A%

e 49A2
(wf -4

A-—
3
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11. Four equal masses m are kept at corners of a square of side a. If magnitude of net gravitational force on
s Y 2
any one mass is given by :% ‘G—T Find the value of a in terms of L.
| )L
m m
m m
¢ g —P
(1)a=2L (2)a=4L (3)a=8L (4)a=16L
Ans. (2)
Sol.
rd
’
,
’
’
s
'l
Fa.*
Fid
: Fl
— a —»
Gm? Gm?
Fi= —t F2=——
a’ 2a®
: em® (V2 +1) _ (22 +1)Cm?
not =T RN 52 |?
a=4L Ans.
12. If a object of volume V is kept in water of density p=10° Kg/m® at depth h then percentage change in
volume is 0.02% find value of h.(Bulk modulus =9 x 10° N/m?)
(1)3m (2)9m (3)18 m 4)12m
Ans. (3)
Sol. B=__2P
AVIV
{ AV
AP =Bl -——
AR=Br=
— hpg = 9x 10° [ 202
|, 100,

= 10°x10h =18 x 10*
—h=18m
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13.

20 20




Find equivalent resistance of the circuit between A & B.

mzo (2)3Q 3)4Q 410
Ans. (4)
Sol. B¢ resistance is shorted

so Req =102

14. A ball is dropped in glycerine. Draw velocity time graph

v v
(1 : (2) :’
t t
v v
(3) ‘ : 4) ‘ :
t t
Ans. (2)
Sol. Initially ball is at rest later velocity will increase and reaches up to terminal velocity due to viscous force.
15. If the fundamental frequency of closed organ pipe of length / is same as 1% overtone of another open
organ pipe of length 60 cm, then find 7.
(1) 15em (2) 30 cm (3)45cm (4) 20 cm
Ans. (1)
R P O\
4/ 2(60)
1 1
= —=—
4/ 80
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16. An artillery of mass m resting on smooth horizontal ground carries a shell of mass mz. The artillery fires

the shell horizontally. Find the ratio of kinetic energy of artillery and shell just after firing.

m m, my =
(1) — (2) =2 @) =2 HWA
ity my V my m2
Ans. (2)
Sol. mivi= mzvz:>ﬂ1-=lz
m, v,
2
KEy _ 2" _m,
KEgha lm2V§ m,

17.

v

Find ratio of energy stored in capacitor in two cases.

(1)k @ @K ) =

L2



Ans. (2)
1 2
Sol. Ei=—cv
2
E d (kc) v2
Ll
2
E_1
E, k
18. If force F = ax? + bt"? | where x and t represent the position and time respectively.

2
Find the dimension of i 3
a

(1 M'L'TT ()7L T (@) M LT @M LTI
Ans. (4)
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Sol. F=ax?+bt"

- [F]= [ax] = bt"?]

[MLT?]=[aL? [a]=[M LT

Similarly
If [F] = [bt"]]
ML T2 =[bT"3 = [b]=[MLTS3

27 [p2127-5]

_b_:=l.—M E T' | =[ML3T9

a| |MLTT? |

19. The percentage error in measurement of length & radius of a cylindrical wire is 0.1% each. Find

percentage error in measurement of resistance of wire.

(1) 0.5 % (2)0.2 % (3)0.3 % (4) 0.05 %
Ans. (3)
Sol. R=‘B__‘B
A a(r?)
_ Al 2Ar
.2 2

| r
=0.1% +0.2%
=0.3%
20. A ball is dropped from height H above the ground and it strikes an inclined plane after falling through

height h. Find ratio Eso that ball will take maximum time to reach ground.

1

(m1 2)3 (3)2 (4)5
Ans (1)
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[2(H=h) [2n
Sol. t= ‘Q(H h-lf \@
Ysioce Vg
@ Bl )y
dh Jgl2vh 2/H-h)
2/h=2/H-h
h=H-h
Lk
H 2
E =7
h
21. If ratio of intensity of light from two sources are 1:9 then find the resultant intensity ratio if sources are

coherent with phase difference is 60°in one case and incoherent in the other case
(1)1:1 (2)10:13 (3)13:10 (4)26:13
Ans. (3)
Sol. le =1y +15 +:2,HI1I2 cosAd

7 1
I =1+ 91+ 2V91° x5

le =130

For Incoherence
li=l+l
li=101

el

—ToN _— 3
In

22, A plane EM wave has electric field amplitude 50 Vim. Find its average energy density.
(20 = 8.85 x 102 C?/Nm?)
(1) 11.06 x 102 Jim? (2) 11.06 x 10-8 J/im?
(3) 11.06 x 10-"° J/m? (4) 11.06 x 107 J/im®

Ans. (1)

Sol. (Eie= co Ed?

N =

x 8.85 x 10712 x 50 = 50

-4
2
=11.06 x 10-° J/m?

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. : 491-022-39167222
To Know more : sms RESO at56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : UB0302RJ2007PLC024029
Toll Free : 1800 258 5555 7340010333 [ tceoctcomboconancste. [T owtearcomMeserarcetd.  JEY www youtsce comrusomnct  [5] biog resanince ac ic

This solution was download from Resonance JEE(Main) 2024 Solution portal PAGE #9




:
Fesonance” | jeg(main) 2024 | DATE : 31-04-2024 (SHIFT-1) | PAPER-1 | MEMORY BASED | PHYSICS

23. In relation b/w time 't and distance 'x' is t = ax 2 + bx. a, b are constant, find acceleration
-a —-2a —2a -a
R 2T @) —— Be——
(2ax +b)? (2ax +b)? (2ax +b)? (2ax +b)?
Ans. (2)
Sol. t=ax?+bx
dt dx?
a2 e = Z2axv + bv
dt dt t

1 =2axv + bv

1

Z2ax+b

& > =—2av?
dx (2ax+b)
a=v - gap=- 22

dx (2ax +b)*

24, Find absolute work done to stop the disc rolling on horizontal surface with 0.4 m/s velocity having mass

50 Kg and radius R
(1)4J (2)2J (3) 6J (4)8J

Ans. (3)
Sol. W=K.E ofdisc

W= lmv2+—1 I = ém\«2 =86J
2 2 4

25. A parallel plate capacitor with separation between the plates 5mm, is charged by battery. Now if a
dielectric slab of thickness 2mm is filled between the plates, charge increases by 25% then find dielectric

constant of slab.

(M1 (2)5 (3)2 (4)3
Ans. (3)
f hY
Sol. Q‘=CV=|E‘V
\ v
\
)
Q =|- E”_A : [v
[(@-1)+ |
Qi -Qi 40025
Q
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— 4d=5d - 5t + %

— k=2

26. Find the value of m if M = 10 ka. All surfaces are rouagh



(1)6.5kg (2)25kg
Ans. (4)
Sol. Mg (sin53°—pcos53?)-T=2M
T —mg (sin37° + pcos37°) =2 m

(4) 4.5 kg

A
100{5-1& —mx1o[§+lx5 =20+2m
5 45 |5 4 5)
80— 15— 20 = 2m + 8m
45
=22 =45k
10 g

27. A ball dropped from height H rebounds up to height h after colliding with horizontal surface. If coefficient

of restitution for collisionis e = 1 then ﬂ is:

1 1
(1)4 @5 (3)2 @35
Ans. (1)
Sol.
V=0
H
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28. Two resistors of equal resistance have thermal coefficient of resistance a1 & o= respectively. If they are
connected in series and then in parallel, find aeq for series and parallel combination respectively.
L4 0L oy +0
Mo+ q, —2%2 @ =2
o+ oy 2
@) Oy + 0y ‘ g oy @) oy +oy . oy + 0y
2 2 2 o+ 0y

Ans. (3)
Sol. Inserles (R1=Rz=R)
2R(1+0ecq At) = R (1+ a1 At) + R (1 + az AT)

Oleg = —&1 ]
2
1 1 1
Inparallel — = — + —
eq R] RZ
P
R? R? R3
oRdT _ oRdT . w,R,dT
R? R? RZ
oo_m 8yt
R, -R§ R, 2
29. A circular coll of diameter 0.02 m is kept in an uniform magnetic field which is perpendicular to the plane
of the coil. Initial magnetic field is 5000 T after 2 second magnetic field becomes 3000 T. If average value

22

of induced emf in coil is 22 volt, find no. of turns in the coil. [ n=
\



(1) 70 (2) 50 @30 (4100

Ans. (1)
Sol. E=A_¢ _ NBfA-NBA _ N(B;-Bi)A
At At At
—22=N= 2000 = = 0.01x0.01 —N=70
2
30. In hydrogen like atom, wavelength of first line of lyman series is i then wavelength of second line of
lyman series shall be ?
5 5 27 15
1)— A 2) = 3)—h 4) — A
() A @ 5 @) 3, ) >3
sol. L=rz|1 1l.n=251
I 1 4]
i =Rz? A 1] n=3-1
A 1 9]
3
x.3
» 8
9
27
==
32
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