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COMMON PRE-BOARD EXAMINATION 2022-23
Subject: PHYSICS (042)

MARKING SCHEME

SECTION A

)

\ lRECTOR

<

(d)The electric field over the Gaussian surface remains continuous and uniform at

every point.
(a) E=0, V20

(a)

(b)1.6 x 10~ N towards the wire of infinite length

(c) torsional constant K

(c) Ferromagnetic domains become random.

(d) Decreases in the first circuit and increases in the other

(b) <i>1/2

€oHo
(c) anticlockwise
(a) 200um
(b) Band C
(a) 5:9
(b) 1:2
(c) 45°
(a) 15pF

(c) Ais true but R is false
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17.

18.

19.

20.

21.

22.

(c) Ais true but R is false

(a) Both Aand R are true and R is the correct explanation of A

SECTION B

(a) X-rays- any one use
(b) Microwaves- any one use

Intensity of Magnetization-It is defined as the magnetic moment per unit volume of
the material. The intensity of magnetization of a paramagnetic material varies
inversely with its temperature.

(i) Energy of photon = %

_ 6.64x107 x3x10° .
275%x107° x1.6x 10718

=45eV
The corresponding transition is B

OR
(@) S, w, X
(b) For heavy nuclei, the protons on either side of the nucleus repel each other due to
electrostatic repulsion. Hence the nuclear force becomes weak at this distance.
Therefore, the average binding energy is very less.

For total internal reflection
e
sini, =—
u
also, from the figure,
tani_ = L

sini

c

g My T
-~ J1-sinti, d
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23.

24.

25.

Electron energy
2]

E,

The semiconductor obtained is N-type semiconductor and the majority charge carriers
are electrons.

OR
— A 2y
L—T
—Vo——
c_é_N\fa\‘W\A_lx—‘_‘(—
~l AN
— 5 1
D,

Change the connection of R from point C to point B. Now No Current flowing through
D2 in the second half.

As width of central maxima = width of 10 maxima
L 200 - 10(20)

a d
d _ 1073 -3
= = —m = =
a 5 5 0.2x107"m
a=0.2mm

At point A, electric field = E,

26, ~ 20 A o2
e g Deater)
o f”

= Eo(—')

At point B, electric filed = Eg

G A 2o, A 2e.08
= a(l)‘*a(*l)*’gﬂ(l)
(e 2
B 2::0(1)

So, net electric field to the left of the sheet having

charge density 2o is -2 towards left.
€9

Similarly net electric field to the right of the sheet

having charge density o is ~29~ towards right.
€0
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SECTION C

26. Introduction Y
Figure Y
Steps and explanation 1%
Final answer %
27. Solution The angle # made by the area vector of the coil with the 1
magnetic field is 45. From Eq. (6.1), the initial magnetic flux is
@=BA cos 0
0.1x107 Wh
)

Final flux, @ _ =0

min

The change in flux is brought about in 0.70 s. From Eq. (6.3), the
magnitude of the induced emf is given by 1

__1agy|_[(@-0) _ 107
At At v2 0.7
And the magnitude of the current is

=1.0mV

1
. 3
=29V _oma
R 0.50Q
28. Device X- capacitor. 1
Expression for power (introduction+ steps+ explanation+ final answer)
OR
The diagram of the modified circuit is as shown.
Go
—
ArrEE || y 1
L C R
o
oy
V = V;sin ot
For resonance, we have
1
_— e 2
o (C+Cy) it
1
C, =|—-C
0 o’L ]
29. (a) Intensity: The total energy falling (or going through) a surface/region per unit area, 1

per unit time.
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30.

31.

=0 _1 Y — for fastest electron
phOtOl‘I - o 2 max

1 2 _hc
Emvmax _T_CDD

—4.2]eV

[ 6.63x10*x3x10°
2000x10x1.6x10™

=1.99 eV
The K.E of the slowest emitted electron is zero

OR
(i) It is the minimum frequency below which no photoemission occurs.
(ii)
Kmrut = hv_wﬂ
%mzrf = 2hf - hf = hf
%m’ﬂ; = 5hf - hf = 4hf

=i
]

=i
a7t

|r;‘
|
B = | =

o

For a transition from n=3 to n =1 state, the energy of the emitted photon,
hv=E;-E1=13.6 [z — =] eV=121¢V.

From Einstein’s photoelectric equation,

hy = Kax T Wo
sWo=hv—Kpgy =121-9=31¢eV
Threshold wavelength,
—34 8
?Lrh _ hc  6.62x10 1'3_1'10 _ 4}(10_? m
Wy 3.1x1.6x10-1°
SECTION D

(a) The work done in moving a charge from one point to another on an equipotential
surface is zero. If the field is not normal to the surface, then it would have a non-
zero component along the surface. This imply that work have to be done to move a

charge which is contradictory to the definition of equipotential surface.
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Non-Polar (0,)

Polar (H,0)

(a) Absence of electric field
Individual

Specimen

(b) Presence of electric field

Individual

Specimen

No dipole moment exists

No dipole moment exists

Dipole moment exists

(molecules become polarised)

Dipole moment exists

Dipole moment exists

Dipole are randomly oriented.
NetP =10

Torque acts on the molecules to
>

align them parallel to E

Net dipole moment exists parallel

5
o E

(7) (a) The potential difference between the plates is given by

V=gt B0+ Ed - V= 3K+t
TRt TR 0 o TV T R AT
(b) E versus x graph

2 f f

E | i

Ey | i

k i

d 2d 3d 4d 50 x—
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32.
(i) Kirchhoff’s laws

(i)
I=1,+1, (1)
In loop ABCDA
-8+ 2 -1 xI,+6=0 (7))
In loop DEFCD

—4l -1 XL, +6 =0 1, |8V 20
- . A -« | WA B
47 + 1, =6 6V
2 ’ I
Ao+ 1) + 1y =6 D < | J’\f‘?’\r |C
41, +51,= 6 .-(211)
From equations (), (i) and (iii) we get | 40
8 2 10 E AN F
L ==AI=—AIT=—A
L7 2 9 7
Potential difference across resistor 4€2 1s:
_10 40

V — X 4= 7 volt

i/ 1
OR
(i) (a) curved path (b) straight lines.
(i)  v=eEt/m. No, there is a variation in the velocities of electrons.
(iii)  As the temperature of a conductor increases, the thermal speed of the electrons
increases and also the amplitude of vibration of the metal atoms/ions increases.
As a result, relaxation time decreases and drift velocity decreases.

(iv)
He R, 6Q 120
©
9Q R’ 8Q
6Q
©
{ 1.20Q
3.0V
For circuit 1
R, B 4
9 6
~Ri=60
For circuit 2
R, 6
8 12
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33.

34.

or R> = 4Q)

(a) Statement Huygens principle and reason for absence of back wave
(b) Refraction using Huygens principle-
Introduction

Diagram
Explanation
Final answer
OR
(a) Ray diagram of an astronomical telescope for the final image formed at infinity and
labelling
(b) m = —fo /fe
fo = 5fe
L = fo + fe
fe = 36/6 = 6cm
fo = 30 cm
SECTION E
(a) n=1.47
(b) Increases
(c)
] 1 1
(=) -
! R R
L iss - Ly !
20 R R
L =0.55 2
20 R
S R=055%2x20=22cm
OR
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or n=l+— = n=14+0:-5=1:5

35.

(a) (i) forward biased- decreases (ii) reverse biased- increases

(b) Diffusion and drift.

(c) Diode D1 is forward biased while Diode D2 is reverse biased Hence the resistances,
of (ideal) diodes, D1 and D2, can be taken as zero and infinity, respectively. The
given circuit can, therefore, be redrawn as shown in the figure.

2Q
vWWWv

i VWWy
Bv 10

= Using ohm’s law,

6

I= (2+1)

A=2A

~ current flowing in the 10 resistor, is 2A.

(c)

Bulb B1 will glow.
As D, is forward biased.
Bulb B> will not glow as Dy is reverse biased.
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