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PHYSICS
1. Train A takes 35 sec less than train B. Find length of tunnel.
ltunncl
¢ A
man A ———>30mis |
1 1
i i
1 1
| |
i :
i |
40 1 1
20 m/s
1 o :
train B +«—VL=60/ >
Ans. 1800
Sol.  80L+4r 610
20 30
o g 1050
35
-  L=60r= 1020 %60 = 1800 m
2. Find P, -P,.
60 cm/s
P] P2
Ay=25 mm’
A=1.5 cm’

Ans. 175
Sol. A,\V;=A,V,
1.5xV;=25%107%x 60
v, = 25x60x1072 %10
1.5
Vi=10 cm/s

By Bernoulli's

P1+% x 1000 x (0.1)* =P, + 5 1000 x (0.6’




7anh NARAYANA

f'.-5= JEE-MAINS-PHYSICS-13-04-2023-MEMORY BASED[SHIFT-1]FN

P1+5=P2+%>< 1000 x 36 x 1072

P, +5=P,+ 180
P, — P, =175 Pas.

3. For a polytropic process P = av . Find Bulk Modulus :

(1) 2P 2P (3)3P 4)0
Ans. (3)
Sol. B=- dp
dv/v
Pvi=a

v orpav &Y g
dP
V=—3&:0
dP
., Pdv
v=-3
dP
Py __sp
\%
B:_[dﬂ):_(_@):sp
A%

4. In an SHM draw the graph of T E. — P.E. Vs x.

T.E.-P.E.
1 T.E.-P.E.
(1)
> X
TE.-PE. TE.-PE.
3) 4)
x=-A X = +[§x P
Ans. (3)
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Sol. TE.-PE.=KE.
KE.= %mmz(Az = x%)

K.E.

x=-A X:+A‘

5.  Increasing order of power dissipation?

—WW— —AWMWW—WW—
(i) _s R AW — am_, 1 * * L
I 1
—awn— L AWW——
R R
R
—AWW—
iii A V) —AWW—WW—AWW—
(iii) A (iv) —WWW— MW —W
AW
R
(1)iv>1i>ii > iii (2)iv>1>iii >ii (3)i>ii >iii > iv (@) iv >iii > ii >i
Ans. (1)
Sol. P=i’R
Ri= R R~ R,=R Ry=3R:R>Ri >R >R
9 3 3
6. Which of the following Maxwell equation is time dependant?
B —’_qm R AS — P E "_—'dQ R D—
(1) Eds = - () $B.ds=0 (3) fEd7= = @ $Bd 7=p,1,
Ans. (4)

Sol. n":— Ampere's Circuital law charges in time varying condition. Ans. (4)

7. If ratio of kinetic energy of two particle is % If linear momentum of two particle are same then

. m .
ratio of mass —L is:
mj

(1) = O G 3 @

| w

Ans. (1)
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2
s, P g jg

8.  Mass of a planet is equal to 9 times of mass of earth and radius is 4 times the radius of earth. Find

escape velocity (in km/sec.) of the planet. [Given; escape velocity of earth V. = 11.2 km/sec]
Ans. 16.8

2GM 2GM
Sol. Vp= - = VE= = £
R, B
2GM,
Ve VR R, M,
. PGM, \R, M,
RE
1 3
VP_ ZX9 XVE:EVE
3
Vp = 5>< 11.2 km/sec.
=16.8 km/sec
9. Find the value of x, if elastic potential energy per unit volume is x x 10° J stored in the wire of

length L = 50 mm. Young's modulus Y = 2 x 10"' N/m?* and change in length AL is the wire is
10 mm.

Ans. 4 x10° J/m’

Sol. Energy _ Ly stress x strain
Volume 2

% x Y x (strain)’

g 2
lexlO”x IOXIOz
2 50x10°

= 10" {l} =4 x 10° J/m’
D
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10. Find the ratio of radius of 2™ orbit of He  and 4" orbit of Be®”
1 2 4 1
1) - 5 = 3) — 4) —
(D 5 ) 7 3) ; “4) 2

Ans. (1)

11.  If the height of the tower used for L.D.S. is increased by 21% then percentage change in range is :

(1) 10% (2) 21% (3) 19% 4) 42%
Ans. (1)
Sol. R, =+2HRe (D
Hi21
R, = 2| —— |R 2
: [ 100 j ¢ @)

/E_ 1,
% change = B2~ RJ 100 - 10{’ ><100:10l %100

= 10%
Ic(mA)
40.T ............................................... /
30
12. 20
10
100 200 300 400~ (Y

Given R =10 kQ, R¢ = 1 kQ, power gain is 10*. Find x

(H1 (2)2 (3)0 (4)3
Ans. (1)
Sol.  Power gain = A, .A; = Bg.B = BZ& = QO_IO)XIOL( X IXIOA} =
R, R, |(200-100)x10° ) 10x10

Hencex =1
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13.

Ans.

Sol.

14.

Ans.

Sol.

15.

Ans.

Mass (m) = (5 £ 0.5)kg, speed (v) = (20 £ 0.4) m/s. Find the kinetic energy.

(1) (1000 + 70) J (2) (1000 + 140) J
(3) (500 £ 140) J (4) (500 = 70) J
(2)

k = mv?

k=% x 5% 400=15x200=10001J]

Ak _Am 2Av_ 05 2x04
%k m v 5 20

1

Ak:looo(ﬁ+ijzlooo(lo+4

100

=140J
100

Radius of the cylinder is R find displacement of point B in half rotation. [Cylinder performs pure

rolling]

B
(1)2R (2) R4 +7’ 3)R (4) R\1+ 7
2)

nR

Displacement = {/(2R)’ +(nR)* = Ry/4+7’

Find the apparent depth of the bottom surface of the tank, when seen from above (in air)?

d2

dr2

) %[nl +n2} @) g[nz—nl} 3) d{nlﬂl:} ) d{n:—nl}
nn, 2| n,n, nn, n,n,

)
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Sol. dr l d:
n;
n; l d;
dn

Formula used : d,,, = £l‘—+d—
n
d| n, +n
dopy = — 1 2
" 2{ nn, }

16.  Find out apparent speed of bird as seen by fish :

Bird
l 12 m/s
n=4/3
9 m/sT
Fish
(1) 16 m/s (2) 25 m/s (3) 21 m/s (4) 24 m/s
Ans. (2)
4/
Sol. v=v,, +V‘3“">1< =
=9+12x i
DS
=9+16=25m/s
17.  If a wire of resistance R is connected across V, then power is P. The wire is cut into two equal

parts 2™ connected with Vj individually then sum of power P,. Find out 2 is 1 find out x?
2 X

Ans. 4

Sol. P=—
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18. A particle is performing SHM having position x = A cos 30°, and A =40 cm. If its kinetic energy at

this position is 200 J, the value of force constant (in kilo-N/m) is

Ans. 10
Sol. %k(Az—xz):ZOO [x —Q]
Ll a2-38" 2200 [mI\/E]
2 4 m
2
—kA——2OO
4
K = 200x2x4x100x100 ~ 10
40 x40
=10 x 10°
=10k N/m

19.  For aideal gas relation between its average speed (V) and r.m.s. speed (V) 18

(Use: = %]

19—

Viiig = [1 +3J Vie
X

Then value of 'X' is :

Ans. 28
1
Sol. ‘/—3RT= p42 [F J8BL — 222 4P o xemW
M X ™ 7x8 X

20. An electric dipole is placed in an external electric field 4 x 10~* N/c at angle 30°. Magnitude of
charge of dipole is 10 > C and separation between them is 0.2 mm. Find torque acting on dipole.
(1)6 x 10" N-m (2) 14 x 10 N-m (3)4 x 10" N-m (4)8 x 10" N-m

Ans. (3)

Sol. T=Px&
P=qd=107x02x 107
T =Pg sin 30

=2x10°%x4x107*x

N | —

=4x 10" N-m
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21. A solid sphere is Rolling on a flat horizontal surface. If the ratio of angular momentum to total

kinetic energy is 2“—2 , then find the angular speed (in rad/sec) with which sphere is moving?

Ans. 14
2 2 2
~mR"+mR" |®
Angular momentum (5 j T
Sol. & —— =5 e ] = —
Total kinetic energy ot , Io? 22
(Taking v = ©0R)
ZmR2.03 i
37 = — = ® = 14 rad/sec
LA 22
10
22. Match the following lists.
(A) Troposphere (P) 300 km
(B) E part of stratosphere (Q) 80 km
(C) F, part of thermosphere (R) 20 km
(D) D-part of stratosphere (S) 100 km

(1) (A)>R;(B) > S;(C)>P;(D)—>Q

(2) (A)—S;(B)>R; (C) > Q; (D) > P

(3)(A)—>QB)>S;(C)—>P;(D)—>R

4 (A)>R;(B)>P; (C)>Q (D)—~>S
Ans. (1)

23. Two metals A and B having work function ¢, =9 eV and ¢ = 4.5 eV. Find difference of threshold
wavelength.
(1)1378 A (2) 2100 A (3) 1500 A (4) 1100 A

Ans. (1)

Sol. Ay= (@] A =1377.77A

K= [%) A =2755.55A

As—Xa=137778 A

10
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24.

Ans.

Sol.

235.

Ans.

Sol.

25.

Ans.

Sol.

A bullet of mass 10 gm is fired with muzzle speed 600 m/s from 3 kg gun of barrel length 30 cm.

Find impulse on gun :

v —— 600 m/s
— 10 gm (Muzzle speed)
3kg
(1) 60 Ns (2) 3 Ns (3) 8 Ns (4) 6 Ns

“)

By momentum conservation
0=3(-=v)+0.01(600-v)
v = 2m/s

Impulse on gun =3 x 2 =6 Ns

For the given radioactive decay
or X oY + 50 +Q, bindi / leon of d b and
o4 P 5 , binding energy per nucleon of x, y and a are a, b and c.

The Q-value is equal to:

(1) 294b + 4¢c — 298a (2) 92b +2¢c—9%4a
(3) 294b + 4¢ +298a (4) 92b + 2¢ + 94a
1)

Q=uj—ur

Q=BE)-(B.E)
=294b + 4¢c —298a

For the given radioactive decay

298 294 4 P .
o1 X— 5 Y + 500 +Q, binding energy per nucleon of x, y and o are a, b and c.

The Q-value is equal to:
(1) 294b + 4¢c — 298a
(2) 92b + 2¢ — 94a
(3) 294b + 4c + 298a
(4) 92b + 2¢ + 9%4a
(1)

Q=ui-ur
Q=B.E)-B.E)
=294b + 4c — 298a

11
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26.  Which of the following represents wave form of output.

1
A +
. A
-5
4
B
+5 A
B >
-5
(1) (2)
3) : “4) ;
Ans. (3)

12



