3 MATRIX PHYSICS

JEE MAIN SEP 2020 (MEMORY BASED) | 3R SEP SHIFT-2

Note: The answers are based on memory based questions which may be incomplete and incorrect.

1. In a spring-mass system mass m is performing in SHM on a line with amplitude A and frequency f. Suddenly
half of the mass comes to rest just at the moment, when it crosses mean position, then the new amplitude

becomes LA, then A will be

1 1
(D)3 @75 3) 2 @1

Ans.  (3)

Sol. \(:A@:A\/E;Vf:A'oa':A'
m

As the external force is absent, by conservation of linear momentum

m; V;=m; Vy

m
mAo=—A'®

2
A\/E_EA, [k
T2 m 2 2\ m/2
_L oA
2

A'= A

2. Ablock starts going up a rough inclined plane with speed V, as shown in figure. After some time it reaches to

starting point again, with a speed % . Find coefficient of friction 'u'. Given g= 10 m/s?.

(1)0.15 (2)0.35 (3)0.75 (4) 0.80
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3 MATRIX PHYSICS

Ans.  (2)

Vo
2 A

For up the inclined motion (A — B)

a; = gsin30° + pg cos30°= 5+ 5«/5},1

and

vV, —2a,(s)=0

\%
s=—- ..()

a1
For down the inclined motion (B — A)
a, = gsin30° = ugcos30°= 5 — 5\/§u

and

v,)
7 =2a, (s)

v
4a,

....(ii)

S

From equation (i) and (ii)

2 2

MV

a, 4da,
fu— a; = 432

= 545 Bu=4{5-5u}
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3 MATRIX PHYSICS

3
= 5+53u=20-20 \3p =253 =15:>u=§ =0.35

3. Anideal gas is heated by 160 J of heat at constant pressure, its temperature rises by 50°C and 1240 J of heat

is supplied at constant volume, temperature rises by 100°C, then its degree of freedom should be :
(13 2)5 (3)6 47
Ans.  (3)

Sol.  Atconstant pressure :

AQ =nCpAT
= 160 = nCp 50 (1)
At constant volume

AQ =nCyAT
= 240 =nCy 100 ..(2)

Equation (1) divided by (2)

160 _ €, 50
240 C, 100

G 44,2

Cy.°3 f
f=6

4. In the given diagram a 0.1 kg bullet moving with speed 20 m/sec strikes 1.9 kg mass and get embedded in it.
Find the kinetic energy of the mass with which it will strikes the ground is.

1.9 kg

0.1 kg
D—>

I m

[TTTTTTTT7 777 7r7r77r7777

(D117 (2)2117 (3)257 (4)307

Ans. (2)
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3 MATRIX

PHYSICS

Sol.

Sol.

Ans.

Sol.

Conservation of linear momentum
0.1 x20=(0.1+19)xv
v=1m/s

Using work energy theorem

W, = Ak

1
2xgx1=k-7 x2x 12

k=211

A loop of area'S'm? and N turns carrying current 'i' is placed in a uniform magnetic field 'B' with its plane

parallel to B . Iftorque 't'is experienced by loop due to magnetic field; find ‘E‘

T

Nt 1T St
(D NiS (2) TS (3) NS 4) i

(1)

—— 1>
>

—

4—

<
Be—
= [MxB| =NiABsin(90°)
=NiAB=NiSB

T
B=—
NiS

Dimension of solar constant is :
(HM'LT Q)M'L!T 3)M°LT3 (4)M'L*T
(1)

Energy

Solar constant = Time Area
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3 MATRIX PHYSICS

= M1L2T72 = M1L0T73
T
7. A body cools from 50°C to 40°C in 5 minutes in surrounding temperature 20°C. Find temperature of body in
next 5 minutes.
(1) 13.3°C (2) 23.3°C (3)43.3°C (4) 33.3°C
Ans. (4)

Sol.  Using Newton's Law of cooling

50-40 :K(50+40_2j

5Min 2 (1)
Next 5 Min.
40-6 40+6
=K -20 i
5 ( > ] ....(11)
Dividing (ii)/ (i)
40-6 _ 40+0-40 _ 0
10 50+40-40 50
40-0=2
5
200-56=0
2
0= Y _ 33.3°C
6
8. In the given diagram resistance of voltmeter is 10 kQ. Find reading of the voltmeter.
O,
MV A4
400Q 800Q2
1
|
6v
(1)4v (2)3.23v (3) 1.95v (4)1.26v
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3 MATRIX PHYSICS

Ans. (3)
\%
10000
>O ( v +Lj
200 10000 ~ 400
S—AN—>—AAN
400Q 8000
Sol. N
[y
II
ov

Let voltmeter reading is v

Lx4oo+( v +Lj800=6

400 10000 400
8v
V+——+2v=06
= 100
LA
25
V= 20 =1.95v
7
9. A square wire loop of side 30 cm & wire cross section having diameter 4 mm is placed perpendicular to a

magnetic field changing at the rate 0.2 T/s. Find induced current in the wire loop.
(Given: Resistivity of wire material is 1.23 x 1078 Qm)
(1)5.34 x 10> A (2)153A (3)7.34 x 10> A (4)1.34 x10%A

Ans.  (2)

Sol.

< 30cm —
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3 MATRIX PHYSICS

d .
Radius of cross section of wire = E =2mm=2x10"m

B _poT
dt S

pl (1.23x10™)(4x0.3)

- PTCTATRIE =0.1175x10"

¢ =BA =B(0.3)’
=42 _ 0.3y ‘:1—}? =0.018

€ 0.018

1=—=————=153A
R 0.1175x107

10. Electric field of an electromagnetic wave is E = E, cos(mt=kx) 3 . The equation of corresponding magnetic

field att =0 should be :

. . B-=
(1) B=E /1, €, coskxk (2) o €,

(3) B=E,u, €, coskx(—fq) 4) B= \/io—eo coskx(—ﬁ)

Ans. (1)

E E
Sol. B,=—2=—-"-—=E /1, &

€ 1/Jn, <,
As the light is propagating in x direction
& ExB|C
B should be in k direction
B = B, cos (ot — kx) k

At  t=0, B= B, coskx
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3 MATRIX PHYSICS

11.  Inthe given figure, there are two concentric spherical shells, find potential difference between the spheres

Q,
3 3 Q 3 Q 3
12 —2 =22 4 ——2
8ne, R lene, R 4ne, R léne, R
Ans. (4)
K K
SOI. Vinner = & + &
R 4R
Vouter = KQl + K—Q2
4R 4R
Potential difference
AV = Vinner - Vouter
_3KQ _ 3 Q

4R léne, R

12. Arod is rotating with constant angular velocity  about axis AB. Find cos0

MATRIX JEE ACADEMY
Office : Piprali Road, Sikar (Raj.) | Ph. 01572-241911

Website : www.matrixedu.in ; Email : smd@matrixacademy.co.in

Page No. 8




3 MATRIX PHYSICS

g g 2g 3g
Ans. (4)
m 4
Sol.  Torque of centrifugal force .= dm.xsinfm?xcosd = n o’ sinOcos 9_[ x’dx
0
m/’®’ sin O cos O
Tef =
3
ng =Tef
0. m/’®’ sinOcos O
mg.—sin0 =
2 3
cosO = 3¢ >
2lm
rZ
13. Mass density of a sphere having radius R variesas P = Py {1 - Fj . Find maximum magnitude of gravitational
field.
P =P [1 - IZZJ
4 85 245
(1) =nGp,R ) &nGpoR 3) inGpoR 4) inGpOR
3 5 27 27
Ans. (3)
Sol.
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3 MATRIX PHYSICS

dm = p x 4nx2dx

2
=P, (1 —%J x 4mx*dx

I Gdm
gravitational field due to small element, dE = ——

r r
=Gp,4n| ——
Po [3 SRz}

2
Eismaximumwhend—E:0:>d—E:41tGp0 1 3r2 =0
dr dr 3 5R

3 _ 1oV (SR V5

=== r=—R
SR™ '3 9 3

SR|1 1 5

EmaX=4nGp0X \/7 PUR RO
3 13 59

85
E .= —nGp,.R
max 27 pO
14.  Anobjectis placed at principle axis of a spherical mirror at a distance of 30 cm from mirror. Spherical mirror

forms its real image at a distance of 10 cm from mirror. If object start moving with velocity 9 cm/sec. Find initial

velocity of image.
(1)-9 cm/sec (2)—4 cm/sec (3)—1 cm/sec (4)-3 cm/sec

Ans.  (3)
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3 MATRIX PHYSICS

\%
Sol. v, = —FVO
10
=—|—10
HE
=—lcm/sec
15.  Constant power P is supplied to a particle havign mass m, initially at rest. Choose correct graph.
A distance (s) A distance (s)
(1) ()
» time » time
A distance (s) A distance (s)
® @ N\
» time » time
Ans.  (3)
2P
Pt=—mv=v=|,— [t
Sol ( m J
t 2P t
s=jvdt= —jt”zdt
0 m 0
2P t3/2
Vm3/2
9m
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3 MATRIX PHYSICS

16.  Two points sources radiates having same power of 200W. One source is emitting photons of A; = 500 nm and
other emitting X—ray photons of A, = Inm. Find ratio of photon density from both the sources?
(1)200 (2) 500 (3) 250 (4)0.4
Ans. (2)
Sol.  Py—Power of sources
Pg= n% ; n=no0. of photons emitted /s
- neir = o M =500
n, A2
17. In the given diagram a diamagnetic sphare has a small cavity at its centre and now paramagnetic material is
inserted in the cavity. The sphere is kept in a external magnetic field B then net magnetic field at the centre of
sphere will be :-
=
(1O (2)B 3)B,>B (4)B,<B
Ans. (1)
Sol.  When magnetic field is applied diamagnetic substance produces magnetic field in opposite direction so net
magnetic field will be zero.
18. A p-njunction becomes active as photons of wavelength ; A =400 nm falls on it. Find the energy band gap?
(H)3.1eV (2)4.51eV (3)2.45eV (4)5.34eV
Ans. (1)
Sol. A =400nm
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3 MATRIX PHYSICS

19.

Ans.

Sol.

he 1240
Band gap E, = S 200~ 3.1eV

Two light rays having the same wavelength A in vacuum are in phase initially. Then the first ray travels apath L,
through a medium of refractive index n; while the second ray travels a path of length L, through a medium of
refractive index n,. The two waves are then combined to produce interference. The phase difference between

the two waves at the point of interference is :

2 2 2 2n( L, L,
(1) %(Lz _Ll) (2 Tn(le —nsz) 3) Tn(nle _nle) “4) Tn[___j

n, R
2
Here, optical path for first ray=n,L,
Optical path for second ray =n,L,
Path difference =n,L, —n,L,

Now, phase difference

T
T path difference

27
= EY x (n,L; =nyL,)
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3 MATRIX PHYSICS

20. In the diagram three point masses 'm' each are fixed at the corners of an equilateral triangle. Moment of inertia
.. N :
ofthe system about y-axis is 20 ma?, Nis :
X

(1)25 (2) 50 (3)75 (4) 100

Ans. (1)
2
a

Sol.  I=mx0%*+ma’+m (Ej

_B.: _ XN

4 20
N=25
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