INDIAN SCHOOL AL WADI AL KABIR
MARKING SCHEME - UNIT TEST-1-2026-27
CLASS 12-PHYSICS

SET-2
SL.NO | SECTION A
1. (D)6 m 1
2. (C) St is true, Sy is also true and Sy is the cause of Sa.
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6. (A) 6 V/m along -x-axis. 1
7. b) If both Assertion and Reason are true but Reason is not the correct 1
explanation of Assertion.
8. c) If Assertion is true but Reason is false. 1
SECTION B
3 F has dimensional formula MLT 2. %
K @ has dimensional formula
r
AT.AT | A2T? %
Equating the dimensions,
A’T?
-2 =
[MLT? ]| = [K][ T ] 1/2
K= ML>THA?
1/2
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The Sl unit of the electrostatic force constant is Nm?%/C?

OR
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E = Constant
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10.

0 =2 uF x 200 V = 400 4C
Ceq=C1+C2=2ﬂF+C2

The potential difference across both capacitors becomes V;;,,; = 40 V. Using the
relationship Q = Cy X V5

nal*

400 4C = (2 uF + Cy) x40 V

400 uC
40V

=2ﬂF+C2

10 uF =2 yF+C,

C2=8,HF
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SECTION C

11.

4Q ' Q
A X FI’ 1—x _B
I am i
Er'.:. = Em
K4Q) _ k@ 4 __1
x¢ (1-x)* x2 (1-x)2
2 1
= —=— = 2-2xr=x
x 1-=x
2
= 3x=2 SoX=gm

(ii) Electrostatic potential energy of the system is

U =K ql:;t; _ 9x10">]c4QxQ

=36 x10"x(2x107)=1.44x 107 ]

OR
A
C, = €0
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12.

Statement of Gauss’s law 1
Derivation
dsy Y -
1o E DIAG
S1 RAM
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¢p=PE-ds = Tenciosea
$ < 1/2
= IE-ds, cos 90 + IEds_,_ cos 0
+ IE-dss cos 90=i (- g=Aa)
S5 So.
= 0+E-jdsz+0=il- %
S S
= B2t =5 |Bm—t 1
=N 2re, T %
13. a) Definition - Electric field lines are imaginary lines or curves drawn in a region of space 1
to provide a visual representation of an electric field's strength and direction. They
represent the path a positive test charge would follow.
A charge Q is placed at the centre of the spherical cavity. So, the charge induced at the inner surface of the sphere will be
b) surface of the sphere is +Q. 1
1

o

3
+Q charge will |
induced on this
surface +

+
i)
R

- Q charge will induce
on this surface

The surface charge density on the inner surface o3 — Charge = —Q
Area Azv I3
= 2 —+Q
Surface charge density on the outer surface o — —-
A IZ3
—Q2 <,
Hence. (1) - (1i1) = 22
a7 I3 Azv T3




SECTION D

14. (i) (d)
Explanation: In polar molecules the centre of positive and negative charges is 1
separated even when there is no external field. Such molecules have a permanent
dipole moment. lonic molecule like HCI is an example of polar molecule.
(ii) (c) 1
Explanation: As F'=F/K, Therefore the maximum force decreases by K times.
(iii) (b) 1
(iv) (b) Explanation: A polar molecule is one in which the centre of gravity for positive 1
and negative charges are separated.
OR
(a) comb polarizes the piece of paper
SECTION E
15. : Y -
Potential at P due to + g charge diagr
V. = 1 g am
+ 4.7:80 51
Potential at P due to — g charge Y2
SASRPRE: B | | ~ %
- 4.7[80 )
.. Net potential at P due to the dipole
V=V, +V_ %
1
v q [ 1 1 ] %
or = ——
47!80 n Lp) (I)
1 1
A = 4:2_0 [r—a cos® r+a cose
e d [r+a cos6 —r +a 0099] 1/2
= 4 TeEG 2 —aZ cosZ e
2a cos & ..
or V= 4:2,0 [r2 —az cosZ e --- G2y
For a short dipole, r =>> a.
el Z2acos 6
W - 4 reg 2
or WV = a 1 %;se e (EETY
L P = q 2 aj
(i) At axial line, &8 = O° %
v = 2cos0° | B
r r 1/2

- L
i.e. WV o —(5
=2




(ii) At equatorial line,

6=90°
peos90°
v=22—=0
™

Y
Y

OR
(a) expression for the capacitance of a parallel plate capacitor with a dielectric slab
filling the space.
Steps
Expression C, = Adﬂ

Agg g

Expression Cm = .

(b) When the battery remains connected:
Capacitance (C): Increases.

Charge (Q): Increases.

Potential (V): Remains constant.

When the battery is disconnected:

« Capacitance (C): Increases. The capacitance with a dielectric is still C'=kC.
e Charge (Q): Remains constant.
o Potential (V): Decreases.
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