[

e} SCRIBD millions of books, audichooks, magazines, documents, sheet music, and more for free,

Resonance”

Educating for better tomorrow

JEE

(Main)

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

COMPUTER BASED TEST (CBT)
Memory Based Questions & Solutions

Date: 25 June, 2022 (SHIFT-2) | TIME : (3.00 p.m. to 6.00 p.m)
Duration: 3 Hours | Max. Marks: 300

SUBIJECT: PHYSICS

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 : US0302RJ2007PLCO24029
Toll Free : 1800 258 5555 7340010333 sericuk oy Reorarcet iy ni'&rllﬂ'r‘lwﬂhliluﬂ skdy Em,‘:lr o, ComyresOvLE mm, TERORE 4 i

This solution was download from Resonance JEE (MAIN) 2022 Solution portal

Resonance | JEE MAIN-2022 | DATE : 25-06-2022 (SHIFT-2) | PAPER-1 | MEMORY BASED | PHYSICS

PART : PHYSICS

1. A metallic plate having thickness d/2 is placed between parallel plate capacitor of plate separation d. Find
ratio of its new capacitance to initial capacitance :
(1)8 (2)6 (3)4 42

Ans. (4)

Sol. Initial



4 -
2. In YDSE, the intensity at the screen due to each slit are in the ratio of — . If the ratio of -m”‘ﬁ“ + (D is

Dierax = (Divin

5
; then write the value of x.

(1) 2 (2) 4 (3)6 (4)8
Ans. (2)
Sol. 1_2% = LT _ %

1] A, 1

Py 2413

(A)rin =l 1

(1) _ig‘f_g

(I}I'\'Iln \ 1 1

(Do R red 4110 - 5

U)rr:m _(])m'n 9-1 8 4

So,x=4
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3. If Potential difference between the terminal of the second battery is zero, then the value of R will be equal
to:(r>rz)
R
AAAA
oy

= =
fr 2
(1)r+r @r-r (3) V12 (4) L
T2
Ans. (2)
Sol. i-_—2%5 _
rn+r+R

AVa=ec—irz=0

2c

£ =——s===i
r+r+R

R=r—-rz



4, If degree of freedom of an ideal gas is f then the ratio of Cr/Cv will be :

(1)1 +f2 (2) 1+ 2/f (3)1-1f/2 (4) 1+ 3/
Ans. (2)
Sol. Ce/lCy=r=1+2/

5. The value of R depends on x and y as given by R = ax3. y'2 if Ax/x = 0.02% and Ay/y = 0.04%, here a is
constant, find maximum percentage error in AR/R :
(1) 0.05 (2) 0.08 (3) 0.1 (4) 0.5

Ans. (2)

Sol. R=ax?y'?

AR

x'lOO—SI..EXWUO\1+1|(ﬂ\|xTOO
| X ) 2(y)

max
1
=3.(0.02) + (-04)

=0.06 + 0.02 = 0.08%
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P
(R}
6. For various nuclei, the graph of Iog:FT :vfs log A is plotted, where R = radius of nucleus and
)
A = mass number of the nucleus. The slope of the graph will be

(R
£y = ]
R, )

nA
1 2 3
1)3 ) 3) < 4) —
(1) 2) 3 (3) 3 (4) >
Ans. (2)
Sol. R=RoA®
R) 1
R A5 o Iog[— |==log(a)
Ry \RU b 3
y = mx
slope = "
=3
7. A small block is placed on a horizontal rotating disc, w.r.t vertical axis passing centre of disc, at constant

angular velocity w. then find distance of block from centre of disc if disc doesn't slip.

2ug 4ug Lg

(1) 2 (2) 3 (3) =3 (4 £
2m? w? 20° ®

Ans. (4)

Sol. From FBD

mrea?

N =mg

fro circular motion



f = ma?r

UN = Modr

umg = Me?r
Mg | K
@ o’
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8. A block of mass 200g is placed on smooth inclined plane as shown as figure .
E
—_—
600
Find minimum force to keep the block stationary on the surface is vx N, then x will be :
(1) 16 (2) 14 (3) 12 (4) 10
Ans. (3)
Sol.
N
"""""" mg mg cos 60°
A long surface
F cos 60° = mg sin60®
F = mg tan60*®
=200x10x 3 x 10 =23 = 12N
9. A cylindrical wire is stretched to double of its initial length. Find % change as its resistance
R R
/ 27
(1) 100 (2) 200 (3) 300 (4) 400
Ans. (3)
Sol.
R R
; 2
R =n°R
R'=4R

%Change:f%hwo ='$ |100 = 300%.
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10. Mass and radius of each bodies are respectively M and R.

I+ = Moment of inertial of a solid cylinder about its central axis
Iz = Moment of inertial of a disc about its diameter
Is = Moment of inertial of a ring about its diameter
I+ = Moment of inertial of a solid sphere about its central axis

If 2(11 + I2) + la = xI 4, write the value of x

(13 (2)4 (3)3 “4)8
Ans. (3)
2 2 2
Sol. 2 L& +MH +MH
2 4 2
2MR? = x| 2MR?
]
x=5
11. 27 liquid drops, each of them charged to a potential of V, are combining to form a single drop. Find the
potential of the new drop
(1)3v (2) 9V 327V (4) v/9
Ans. (2)
Sol.
o, T >
R = (27)}2E=3F
V:@—sz ) =9xv=9v
R 3r
12. A turn of radius ris banked for the vehicles going ata speed of v. If radius of road is 75 m then speed of
vehicle is 30 m/s. What will be the speed (in m/s) of vehicle when radius of road is 48 m?
(1) 12 (2) 24 (3) 36 (4) 48
Ans. (2)
Sol. tang=Y_  thenv s Jr
Rg
Vo e [48

e |
vi Jrp V75

Va = :xso =24 m/s
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13. A point P moves with constant speed v in counter-clockwise direction on a circular path of radius R as

shown in the figure. The acceleration of ‘P’ at polar position (R, 8)



Ans.

Sol.

14.

Ans.

Sol.

RS

2 - 2 - 2 - 2 -

(1) L costi—L singj @) —L cosei —L singj
R R R R
2 - 2 - B n 2 -
(3) —V—cusBiJrv—sinﬂj (4) V—casgiJrv—sinﬂj
R R R R
(2)
P -~
2 j
e T_>
i
VZ
a=—

a=acos0(-i) + asind(-j)

- 2 N

2
v RV, i
—— cosBi ——sindj

Speed of light in a medium is v = 2 x 108. Then permittivity of this medium will be : (given that p- = 1for

this medium)

(1) 9/4 (2)7/4 (3) 5/4 (4) 3/4
(1)

L,_ -2x108 :,_; - 3"'_08

Vi, Yuzfumz, e

e=9/4
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15.

Ans.

Sol.

16.

Ans.

Sol.

Threshold frequency for a metal is 2 x 10° Hz. Minimum value of frequency of light to produce photo

electric effect will be —

(1)2 x 105 Hz (2) 4 x 108 Hz (3) 108 Hz (4) None of these
(1)

KE = hv — hvin

For minimum frequency KE = 0

vh = hvin

V= Vih

The magnetic field inside a solenoid is B if number of terns is reduced to half and current flowing in
solenoid is doubled. Find the new magnetic field inside solenoid :

(1) B2 (2)B (3) 2B (4) 4B

(2)



250
17. In AC circuit supply voltage is v = 200sin100t, C =400 uF, L = 5 mH and R=100 €. Phase angle

between voltage and current will be :

(1) tang = 0.17 (2) tang = 0.33 (3) tand = 0.25 (4) tang = 0.50
Ans. (1)
Sol. Xo= =t =250
wC  100x400x10
250 25
Ai=wbl = 100 = 3 x10 % = 3 Q
X=Xc—XL
252 oo
3
tang = E*LOIS *l
*= R 0 6
tan ¢ = 1 =017
=5 =0
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18. Two particle are projected with same speed V at angle 61 & 02. Here 61 + 02 = 90°. If height & range of

first particle is Hi and R: and for second particle Hzand Rz .

Statement-| : H1 —H2 —4‘;' H1H2

Statement-Il : H,H, _ u¥sin’0 u?cos?0
2g 2g
(1) Statement-1 is True, Statement-2 is True (2) Statement-1 is False, Statement-2 is True
(3) Statement-1 is True, Statement-2 is False  (4) Statement-1 is False, Statement-2 is False.
Ans. (1)

= - Zof
Sol. R, = u-sin20, _ R, = p< sin26,
g g
" _ u?sif 0, _ A= u? cos? 6,
1= 29 2= 29
i n?sin®0cos?0
T2 22g2
19. For metal cube, linear expansion coefficient is o, if temperature of cube is increased by AB then %

change in volume of cube :

(1) 300 = AB (2) 200 o A8 (3) 200 =« AB (4) 3 o AB
Ans. (1)
Sol.  Av=vp RA6

Av

— =rA8 r=3a
Vo
e 3 AB
Vo
AY ok =300 5 A8 .
Vo
20. Two particle A and B moving along same straight line. Pasition of particle A and B are given by Xa = 2t

— at® and Xe =t + pt3. At what time the velocities of both particles will be same.

(1) ol (2) e (3) IO () i O,
o (e +B) 3(a+ ) v3(e-p) (e —PB)



Ans. (2)
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dX
Sol.  Va=—% =230
at
dXg i
VB = —= — 1+ 3pt2
B p +3p
S0 Va=Vs
2-3at?=1+3pt2
o +p)te=1
=1
3(a +B)
21. Proton, neutron, electron and a-particle are projected with same kinetic energy. de-broglie wavelengths

of these particles are ip, n, ke and k., then choose correct option:

(1)de<hp=An<ha () le=hp>An>da
(B)re>hr=AN>ha (4he>p>dn=ha
Ans. (3)
22. A copper block of mass 80g is placed on ice cube at 0°C (specific heat 80 cal/g). If initial temperature of

copper is 100°C. Find amount of water formed during cooling of ice block. (Latent heat of ice is L = 80
cal/g, specific heat of copper 0.1 cal/ig-k) :
(1)10g (2)20¢g (3)30¢ (4)4049
Ans. (1)
Sol. Heat given by block = heat received by ice.
M.S. (T - O) = Mics.L
MST  100=0.1x80

= 10
Mice L 80 g
23. This combination of logic gates will behave like
A
Output
B
(1) AND Gate (2) OR Gate (3) NAND Gate (4) NOT Gate

Ans. (1)
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Sol.
Not Gate
A A
A
Output
B
B B
Not Gate
Qutput= A+ B
= AB
=A.B
24. The output characteristic curve for a transistor is shown below :
ic
4
iB=3.1MA == ====-==-== i5=30pA
_ isz=20pA
ic=2mA =7 "~ =
> Ve

If the input resistance and output resistance are respectively 10k(2 and 50 k{2, then the voltage gain will

be :

(1) 500 (2) 550 (3) 600 (4) 650
Ans. (2)

A -3
Sol. B :ﬂ:M:-HO

Alg (30 20)x107%

Rou (500x10° )
= (110) =="——| = 550.
R Tl

Av = BAC -
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