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1. A charge q is slightly displaced along the line joining both the fixed charges Q. Find time period of

oscillations of charge g.

A
W




(1) [43‘1:3 g £°m @) 8x° Sp m (3) 2n° <y *m ) n° €y #m
V' Q @ Qq Qq
Ans. (1)
Sol. Net force one g on displaced position
=X
- <>
Q (x—> Q
(T)
kQq kQq

T
i ROqP2+x2+EIx{2x2*2"ﬂ
(2 -xef
oy KOQ’V 4%

/

= F= Oqa]x So, T:2rr1m
meg £ ) k
’ 3 F 3 3
T.5 mm g / T 4n” g5 °'m
Qq Qq
2. If potential difference across battery of internal resistance r is zero then find value of R

R
e e
AWY—————
. rZ
(1)R=ri—r2 @)R=ri4r2 @)R= A2 )R- —1—
[ fy +1s
Ans. (1)
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Sol. Let current in circuit is i
so according to question & —2r =0

[

= i=
n
> . 2e
Now for circuit current is i = ——————
R+r+r;s
£= o = 2ri=R+ri+rz
r, R+r+r
= =A==l
= BR=r—-r2
3. Two bodies of masses 4m and 3m are moving around a planet in radius 3r and 4r find ratio of their total
mechanical energy.
9 16 16 12
1= &) — 3) — 4) —
M 35 @ 3 (@) 5 @ 3
Ans. (2)
Solegy o= S
Bx=r
£ GM_ 3m
Bxr



E, 3/4 9

4. Sand is falling at constant rate 0.5 kg/s find power required to maintain uniform velocity 5 m/s :

(1y125 (2)14.5 (4)18.25

Ans. (1)
dv dv

Sol. Fext + Urel. =i m. -

Fext+(-5) x0.5=m=x0

Fext=2.5

P=Feav=25=x5

P=125
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5. A bullet is projected vertically downwards with initial velocity 100 m/s from a tower. It reaches on ground
after 10 sec. bullet sticks to the ground after collision. Choose correct option for graph between velocity
and time for first 20 sec. of motion of bullet.

v v
100
0 10 20
. t t
(1) | (2) -
-100 \:
v
3
100
20
1
) . @ =t
10
—-100 20

Ans. (1)
Sol. Av=u+at = V=-100-10t
which is a straight line with negative slope and negative intercept.

6.
Zero deflectio
70 cm C 30 cm
|
1
Cross section area of wire AB is uniform. Zero deflection in galvanometer is found at point C. Find X :
(1)860Q (2)6.4Q (3)4.20Q (4) 2.4Q
Ans. (4)
S0 |
5.6 70

U
>
Il
x
o
(s3]

- = S R VY TV SRR i o NS NN RS ST . 2i NS e e e pa e e, SR TR RN, _ i



f. I'WO Imagneuc pDdrs osciidre in a uriorim magnetc nea witn ume periouas $ sec. & 4 Sec. It mormernt on
inertia of both the bars are 2 kgm? & 3 kg m2respectively then find ratio of their magnetic moments.
16 9 64

25 (3) (4)

32 9
M%7 @) 16 27

Ans. (1)
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|
Sol. T-2r)
\

I
VB

So —_— e g == — = —

8. Intensities of two waves are [1 =1 & [2 = 4]
In case A both the wave superimposed with phase difference 2/2 & in case B both the waves
superimposed with phase diff. /3, find ratio of resultant intensities in both the cases.
(1) 5/6 (2) 517 (3) 4/5 (4) 3/5

Ans. (2)

Sol.  la=l+I2+ 2fL4l;cosd
Ia=1+41+0=5I

le=1+41 + 2 |41cas’—;

= le=51+41x12=50+21=7L

So o 515
. . O 7

9. In a conductor current flowing is 1 A and its length is 1 m, resistivity is 1.7 x 10-® Qm and area cross
section is 2 mm2. Find force on one electron
(1) 136 x 102N (2) 126 = 1022 N (3) 116 x 1023 N (4) 106 x 10-2 N

Ans. (1)

Sol. =h i

i
i
| pf
P A
elp
A
_ 162107 x1x1.7x10°°
2x10°8

_16x17 Lo ay
2

F=

=1.36 x 10-2' N
=136 x 103N
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10. A conveyor belt is moving with constant velocity 2 m/s. The coefficient of friction between a block and
beltis p = 1/4. If the block is released on it, find distance travelled till it stops on belt

2 mis
(1)0.2m (2)0.4m (3)0.6m (4)0.8m
Ans. (4)
Sol.
PR—— a = ”g
pmg
vZ—u?=2as
22_0=2x1/4x10x5
S=16/20=0.8m
11. In 30 hr, activity of sample reduces to 1/16 of its initial value find the half-life of the substance
(1)5.5hr (2) 6.75 hr (3) 7.5 hr (4) 8.5 hr
Ans. (3)
In2
L
Sol. A= AgeT*
miliEs
1 1
— =
16
In16 = ing t
T1
2
4= x 30
2
T, =754
2
12. A conductor of resistance 32 given D.C. current of 4A another conductor of resistance 2.2 is given an
A.C. current of peak value 4A find the ratio of heat produced in two conductors in same time.
(1)y1:2 (2)3:1 (3)2:3 4)1:1
Ans. (2)

Sol. Hi=iRit
Hz = i?rmx Rat
H _4*°x3 3
1

e
& |%2 2
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13. Two rods are connected in series between 450° and 0°C. Their thermal conductivities, area of
cross-sections and lengths are in ration 1/2, 1/9 and 1/2. Find the temperature of common junction

i 1

o [e—
450°C |, ) Ao Ks 0°C
1

(1) 15°C (2) 30°C (3) 45°C (4) 60°C



Ans. (3)

so. A%0-T _ T-0
/s s
KA, KoAz

450 — TSR PGR
14. Resolving power of a microscope in air is P. If it is submerged in a oil of refractive index 2 then its resolving

power becomes nP. Find value of n.

(1) 4 (2)2 (3) 1/4 (4)1/2
Ans. (1)

Sol. RPal
A

(RP)y _ Mo | P

(H-P')owl Hoil }“alr

but 2o _ Mar _ 1
haie  Bal 2
so S |
(RP)y 2 2 4
15. A particle is projected vertically upwards from ground another particle is projected from ground with

different velocity at angle & with horizontal. Find ratio of maximum height attend by both the particles. It
is given that time of flights of both the particles is same :

(12 @)1 (3) 172 (4) 174
Ans. (2)
Sol. For first particles Hi = u%/2g

2 2
For second particle Hz = .
2g
IJZ
So, HilHe = ———
vZsinf o
Now, Ti=Tz = e =_2v5|n9
g 9
= u=vsinb = u/v = sin of

So, Hi/Hz = 1

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 : US0302RJ2007 PLCO24029
Toll Free ; 1800 258 5555 [& 7340010333 F scevooxcomberacrtds [ owtterconbosansrcebds [ www yorabe comresonaten - [7 biog resamsnce ac o

This solution was download from Resonance JEE (MAIN) 2022 Solution partal PAGE#6

0
Res0nsnce” | jeg MAIN-2022 | DATE : 27-07-2022 (SHIFT-1) | PAPER-1 | MEMORY BASED | PHYSICS

16. The main scale of a vernier callipers reads 10 mm in 10 divisions. 10 divisions of Vernier scale coincide
with 9 divisions of the main scale. When the two jaws of the callipers touch each other, the fifth division
of the vernier coincides with some main scale divisions and the zero of the vernier is to the right of zero
of main scale. When a sphere is tightly placed between the two jaws, the zero of vernier scale lies slightly
behind 3.2 cm and the fourth vernier division coincides with a main scale division. The diameter of the
sphereis :

(1) 2.07 cm (2) 3.09 cm (3) 4.05 cm (4) 5.03cm

Ans. (2)

Sol. Zero error = 0.5 mm = 0.05 cm.

Observed reading of sphere diameter = 3.1 cm + (4) (0.01 ecm) = 3.14 cm
Actual thickness of sphere = (3.14) — (0.05) = 3.09 cm

17. Two identical containers are filled with same gas at same temperature. Ratio of number of molecules is
1:4.
(a) Ratio of their r.m.s. speedis 1 :1 (b} Ratio of their pressure is 1 : 4
(c) Ratio of their pressure is 1 : 4 (d) Ratio of their r.m.s. speedis1:4
(1) (a) & (b) are correct (2) (a) & (c) are correct
(3) {a) correct & (b) incorrect (4) (a) incorrect & (b) correct
Ans. (1)
Sol.  Vms= JﬂMT . S0 Vims are same
PV = NKT

n K Pl



18. Two cylindrical vessels have same area and are filled upto 1m and 1.5m height. If the two vessels are
connected using a thin pipe of negligible volume. Find the total work done by gravity till the two levels
equalizes, if area of each is 1m2 :

(1) 6354 (2) 6254 (3) 6264 (4) 627J

Ans. (2)

Sol.

my = Aphy mz = Aphz

Ui mgT‘5+meg1
i = Mig—— =
2 2

1.25 1.25
: —mg = L= 1.25
W =mg == +mg—2 mg x
= A x 1.25pg(1.25)
(15?2 1 ~
Waravity = U —ur=Ap T+E—(1.25) |g=825J
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19. If M, L and T are measured with accuracy of 0.5% find accuracy in measurement of torque
(1) 2.5% (2) 5% (3) 7.5% (4) 10%

Ans. (1)

Sol. t=ML2T?

e S el = 24
T M LT

20. A block of mass m1 oscillate, with amplitude As another mass mz is gently placed over it when it crosses
mean position and new system oscillates with amplitude As.
M

A

Find —L
Az
(1) lﬂ]"'_ml 2 RS (3) I|£“_1—_mz (4) 2m; +my
V m, 1) Yym m,
Ans. (2)
Sol. miAie = (M1 + mz2) Azex
& K
mi A |- =(m; +m,)A,
Y my (my +m;)
Aix Jymy = Az x {Jm;+my
A |lm1 +m;
A ¥ my
21. An electron has velocity Vi in an electric field — Eoi . Initial De-broglie wavelength is o = e find
mv,
De-broglie wavelength as a function of time.
h h h h
() == @ - @) —— B
-eEqt +eEqt — +2eEqt — +eEqgt
i Ay Ay ho
Ans. (4)
Sol.
t=0
ek,
<}—(= )
=
Eo Ve
att=t PO, S5t
m



v mvy +eEgt

g +eEqt
Ao
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22.
( A
_’ s
F
h
fix
A block of face area A and height h is acted upon by a force F (tangential). Find the lateral shift of top
surface if modulus of rigidity is .
Ah Fh Fn 1 Fh
1) - 2) — 3 4) =
(}Fn ()An ()Ah ()EAn
Ans. (2)
Sol.
X
—— o .
& s
’, ’
L 4
1 /
4 7’
’ L4
i’ ,
fix
F/A Fh
nN=—7 —X=rms
x/h An
23. Equation of EM wave is E = Eo sin (et — kx + ¢) what is the ratio of electric and magnetic force on a charge
moving with velocity v =3 x 107 m/s
(1) 10 (2) 20 (3) 30 (4) 40
Ans. (1)

Sol. Eo =cBo
F dE ¢ 3x10°8

24, A tower of height 100 m on earth can send signal on earth to particular range. If range is to be increased

to 3 times find the new height of tower required.

(1) 300 (2) 500 (3) 900 (4) 700
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Ans. (3)
Sol. d=+2Rh
d®«h
New height is 900 m
25. If the input x & y of a logic gate is shown and its output A is also shown then the type of gate is
S [ I B
P N N B I
A [T
(1) OR (2) NOR (3) AND (4) NAND
Ans. (3)
Sol. Itis AND GATE
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