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INDIAN SCHOOL MUSCAT

HALF YEARLY EXAMINATION 2022
PHYSICS(042)

CLASS:XII Max.Marks: 70
MARKING SCHEME
SET | QN.NO VALUE POINTS MARKS
SPLIT UP

C 1 B. B/4 1

2 B n/2 1

3 C. 1

E
0 R J—p

4 D 1.8x10°Nm2C? 1

5 C. o/e 1

6 A. 90° 1

7 B. 10V 1

8 A. 0.1V 1

9 A conservation of electric charge and energy respectively 1

10 A 10 1

11 A T1>T2 1

12 A. 1,¢ 1

13 B. Anticlockwise 1
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14 (1) Both Assertion(A)and Reason(R) are true and Reason(R) is the correct 1
explanation of A.
15 (iii) Assertion(A) is true but Reason(R) is false. 1
16 (1) Both Assertion(A)and Reason(R) are true and Reason(R) is the correct 1
explanation of A
17 (if) Both Assertion(A)and Reason(R) are true but Reason(R) is not the 1
correct explanation of A.
18 (i) Both Assertion(A)and Reason(R) are true and Reason(R) is the correct 1
explanation of A
19 OPPOSITE 1
20 FORCE 1
21 SERIES 1
22 RADIAL 1
23 Q) A 4
(i) D4t
(i) B zero
(iv), C
(V) D a force and a torque
24 Q) A radially outwards 4
(i) D V/m
@iii) B
(iv) A4
(V) C They always form closed loops.
25 (a) capacitance will increase K times (If K times not written reduce ¥2 mark) | leach
(b) charge on the plates increases by K (If K times not written reduce %2
mark)
26 Magnitude of Drift velocity/unit electric field 1
No change 1
27 (@) 2
=4
1
- .
C r
(b) Electric lines of force never intersect because, at the point of
intersection, two tangents can be drawn to the two lines of force. This 1

means two directions of the electric field at the point of intersection, which
IS not possible
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OR

(a).
- 3
Charge on each sphere = % = % = —qy 1
(b) It is a scalar quantity
Sl unitis Volt Yo+ Y5
28 — e 1+1
' : ot | gl
= v FA W,
s .
v v v
dy=d, d, >d,
29
2515
F = ;—Lﬂ L2 =mg Yo
T T
Here, m is mass per unit length
- 2x12x 8
107" x ———— =m= 10
1x107 1
- 2x12x5 1
m= 10" ——— x —
1x103 10 "
=12 %10 kgm™!
1

Current in both wires should be opposite, so both conductors repel each other
OR
Forceonside AB  F
2x2x1
2x1072

=3x107¢N

=107 x %15 %1072

Force on side CD
2x2xl1
12x1072
=0.5x10°N

Hence net force on loop

Fug=10"7Tx x15 %1072

= Fap— Fep=25x10-7N
(towards the wire).

Yo

Yo

Yo

Yo

Yo

Yo
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30 .= € = Y
The acceleration, a = - -E
Th R — 1,“f - l Tt 1e — b ;o _ £
e average drift velocity is given by, v, =-——"-1
(T = average time between collisions or relaxation time)
If # 15 the number of free electrons per unit volume, the current I is given by
I = ned|v,; | L
i h
ﬁ a4
= | E|
But I =|j|A (where j= current density)
Therefore, we get
: ne’ 1
|Jr |_ m Tl E |
ne? . .. 2
The term TS conductivity.
. ne'T
S 0=y 1
= ] =gk
OR
S n
| W
A B
E 1=l +1 Feq
2 R =l
" o
(a) (b)
Let I, and 5 be the currents leaving the positive, terminals of the cells, and at the point B
I=1+1 2
Let I be the potential difference between points A and B of the combination of the cells, so
V=E -Iin ...(#1) (across the cells)
and V=Es-Isry L)
From equation (1), (#1) and (i2), we get
(E,-V) (E,=V)
I= +
h Ty
E K 1,1
= _‘+_*)_V(T—+r—) (ew)
LY Lo
Fig. () shows the equivalent cell, so for the same potential difference
7 = f
V=E, I,
gV
or = - ..lv)
?}g £if
1
1
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On comparing Eq. (7v) and (v), we get
E eq "L‘.l f:'ﬂ
Jl;l=.r£l h 2

1 I I "1’

and —_—=—+1— = r ==
!.ﬂq h Ty “ !

On further solving, we have

I ]

=4+ =]=— :
f‘w_; ( " ré) A * I,

En,+ E,n
— P m—
! eq " +r,

Yo

Yo

31

Similarities:

Both electrostatic field and magnetic field:

(i) follows the principle of superposition.

(i) depends inversely on the square of distance from source to the point of
interest.

Differences:

(i) Electrostatic field is produced by a scalar source (g) and the magnetic
field is produced by a vector source (Idl)

(i1) Electrostatic field is along the displacement vector between source and
point of interest; while magnetic field is perpendicular to the plane,
containing the displacement vector and vector source.

(iii) Electrostatic field is angle independent, while magnetic field is angle
dependent between source vector and displacement vector.(any two)

Yot Y2

1+1

32

Gauss’s law -statement.
Derivation for the electric field intensity due to an infinitely large, plane
sheet of charge of charge density o C/m? (diagram+ derivation)

1

Yo+1%

33

Capacitor-definition
Deriving expression for the capacitance of the capacitor.

1
2

34

Q) W1 =W..

(i) Electric field intensity is zero inside the hollow spherical
charged conductor. So, no work is done in moving a test charge
inside the conductor and on its surface. Therefore, there is no
potential difference between any two points inside or on the
surface of the conductor.

(ili)  The dielectric constant of a medium may be defined as the ratio
of capacitance of capacitor completely filled with that dielectric
medium to the capacitance of the same capacitor with vacuum
between its plates.

OR

0] The work done by the field is negative. This is because the
charge is moved against the force exerted by the field.

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

1
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(iti)  The maximum electric field that a dielectric medium can withstand 1
without breakdown (of its insulating property) is called its dielectric
strength.

35 (@) (a) Definition- relaxation time 1
Deriving an expression for drift velocity of free electrons in a 2
conductor in terms of relaxation time

(b) Resistivity of the material of a conductor depends upon the relaxation 1
time, i.e., temperature and the number density of electrons.
(c)This is because constantan and manganin show very weak dependence of | 1
resistivity on temperature.

OR

(a) Kirchhoff ’s first and second rule.

(b) circuit diagram showing balancing of Wheatstone bridge 1+1
obtaining the balance condition in terms of the resistances of four arms of
Wheatstone Bridge. 1

2

36 Statement of Biot-Savart’s law 1

Derivation for the magnetic field at the centre of a circular coil of radius R,
number of turns N, carrying current I(diagram+derivation) 142
1
OR 1

(@) labelled diagram of a moving coil galvanometer.

Its principle and working. 1o+l s

(b) (i) The cylindrical, soft iron core makes the field radial and 1

increases the strength of the magnetic field, i.e., the magnitude of

the torque.

(if) Explanation for (increasing the current sensitivity of a

galvanometer may not necessarily increase its voltage sensitivity.) 1
37 (a) Expression for the electric field intensity at any point outside a 2

uniformly charged thin spherical shell of radius R and charge density ¢
C/m2,
(b)
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o
-, "
=

-
-
o

q,=5x107"7C B .
> < g,=20x 10" C

PR E1. E2 —

A P B

= X L (2—X)—»

Given, g1 =5x107"9C, q2 = 20107 C

T : 5x10 1Y 20 101 19
Iherefore, 210 — 20x10
' (2-xfF

- 1 . T

o1 1=z
9

o1 T = zm

OR

(a) (i) An electric dipole is held in a uniform electric field.- suitable
diagram

showing that it does not undergo any translatory motion
deriving an expression for torque acting on it

specifying direction of torque

(b)

Yo+ Y2

Yo

Yo

Yo+ Y2

Yo

Yo

Yo
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g1 +¢.=7x107°C
1 4%
47, (0.30)°

=1 = g9, = (41€)(0.30)

x0x1072 =101

" 1% 9 10°

(g1-92)" = (g1 + 990"~ 49195
= (7Tx107°)% - 4x10™!
=49 x 1077 -40 x 107* =9 x 1072
g1—go = 3x107°C
Solving (z) and (), we get
g, =5x107°C, g,=2x10"°C
= g1= 5 nC, go = 2 uC

1%
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