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Marking Scheme — PHYSICS [THEORY]

Q.NO. Answers Marks
(with
split

up)
1. |d 1
2. |d 1
3. |a 1
4. |a 1
5 |d 1
6. | b 1
7. |cC 1
8. |a 1
9. |c 1
10. | b 1
11. | c 1
12.|d 1
13.]d 1
14.1Db 1
15.|d 1
16.| b 1
17. | (b) 1
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18. ] (a) 1
19. | Circular 1
20. | Volume 1
21. Enet = 10'4 :6 V
I =6/6 =1A 1
For chargingV=E +Ir
=4+ 1x1 =5V 1
OR
E=(Eir+Exr)/ri+r
=(15x03+2x0.2/0.2+0.3
=17V 1
r=rir2/(ri+ry
=(0.2x0.3)/(0.2 +0.3)
=0.12 Q 1
22. | Derivation of relation between electric current and drift velocity. 2
23. | For stable equilibrium 01 = 0°
For unstable equilibrium 6, = 180° 2
W =pE ( cos 01— cos 02)
= pE (cos 0° — cos 180°)
=2pE
24. | Diagram Yo
Derivation of magnetic field in the interior of the solenoid. 1%
OR
Diagram Yo
Derivation of magnetic field in the interior of the toroid. 1%
25. |V =Be
tand = V/H = Be/0 = infinity 1
5=90° at poles 1
26. | Derivation- voltage leads the current in phase by #/2 in an a.c. circuit containing an ideal inductor.
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27. | 1 Using Gauss's Theorem § E.dy = r’lf”
4-.”
Electric flux through sphere 5, ¢ = 22
Ep
Electric flux through sphere S5, ¢ (20 + 30 60
£p ]
20
Ratio r|1_1 E—E} % 1
En
If a medium of diclectric constant K(= £, ) is filled in the sphere 5, electric Mux through
sphere, ¢ 20 20
B .Eg Ky
1
28. | Potentiometer:
Circuit diagram Yo
Principle Yo
Method for to compare the emfs of the two cells. 2
OR
Meter bridge: A
Circuit diagram 1y
Principle 2
Determination the unknown resistance of a given wire
29. | Vertical component of earth magnetic field
V =BeSin 6 1
v = 1800km/h = 500 m/s
Induced emf
€ = Vvl =(BeSin 0) vl
=(5X10%x0.5) x500x 25 =3.1V 2
30. | i) Derivation of torque experience by dipole in uniform electric field
Diagram Yo
Derivation 1%
(if) Resulting motion is combination of translational and rotational motion. 1
OR
(1) Definition of torque experience by dipole in uniform electric field Yo
Torque in vector form. Y2
(if) Stable equilibrium 0=0° anddiagram, t=0 Yoo
Unstable equilibrium 0 = 180° and diagram ,t=0 Yoo
31. 1
(a) Capacitor
(b) Curve A — Power 1
Curve B - Voltage
Curve C — Current
(c) Xc =1/ oC=1/2xfC
Graph between Xc and f 1
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32. | The ratio of intensity of magnetization to the magnetizing field intensity is called magnetic Yo
susceptibility.
Positive susceptibility- Al, Fe Yy, Y
Negative susceptibility — Bi, Cu Y Y
Negative susceptibility means the substance will get magnetized opposite to the magnetizing field. 1
33. Charge on shell A, g4 dna’o
Charge on shell B, g, dnb’ o
Charge of shell C, g dnc’e
Potential of shell A: Any point on the shell A lies inside the shells # and .
Vg = |94 4 98, SC
4““ il b C
I |4na’e 4nb’e r dnc’o
4““ i [ e
g (a=b+e) 1
iy
Any point on & lies outside the shell A and inside the shell ©, Potential of shell #,
I,-"” ; Ilil_'F' ] “—H ] i
dneg | b b (2
|_|4na’s  4mb’s  dnc’c| o |a’
— | — [
dney b b ¢ gy | b
Any point on shell C lies outside the shells A and 8, Therefore, potential of shell ©
I,-'".. .I_ #_".' ! #—" ¥ i
dneg | o b «
| |d4na’c dnbla . dnclo
dmey [ e I
o uz b* ] 1
—_—|———
Eqy ' '
Mow, we have
Va = Ve
2 2
ifﬂ bt o) i[i L i r]
Ep Ep C T
b (e — Bya + B)
e 1
or at+h=¢
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34. (i) Resonant angular frequency
" 1 1
|'I = __' I ee——
" JLC Jlox40x10°
_ 1 _ 1
J400x10°  20x107
1000
20 1
=50 rads™'
(if) At resonant frequency, we know that the inductive reactance cancels out the capacitive reactance.
The impedance = Z = 600 the value of resistance
The current amplitude at resonant frequency
{ _Es_ V2E,  J2x240
"z R 60 1
= 339.36 =5.66A
V. =1L X,
=1, xalL
=4x50x10
=200x10
=2000V 1
35. | Moving coil galvanometer:
Diagram Yo
Principle Ya
working 1Y%
Function of uniform radial magnetic field Ya
Function of soft iron core
Definition of (i) current sensitivity and (ii) voltage sensitivity of a galvanometer. Y2 Y5
OR
Cyclotron:
Diagram 1y
Principle Y
working 1
Show that the period of a revolution of an ion is independent of its speed or radius of the orbit 2
Any two uses of Cyclotron Y 1
36. | (i) Definition mutual inductance and its Sl unit. 1%
(ii) Derivation of mutual induction between of two long co-axial solenoids of same
length wound one over the other. M = ( poN1Nazm r2)/L 2Ys
Any two factors on which mutual inductance depend. Y2 Y%
OR
(i) Definition self inductance and its Sl unit. 1%
(i1) Derivation of expression self induction of long solenoid. 2Vs
Any two factors on which self inductance depend. 1 1%
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37.

(i) Derivatyion of PE stored per unit volume ue = % goE?

(ii)

Cs =2/3C
Cpr =3C

]/ZCsVsz = ]/ZCpr
Vp /! Vs =\2/3

OR

(i) Definition of capacitance & derivation of Co = goA/d

(ii)

Capacitance of a capacitor without dielectric is given by:

Capacitance of capacitor when its plates are partly filled with dielectric of thickness t and of same area as the plates is | Ya

c .|
1
d :(1 ?)
Here, t = %
Y. £ad £, A(4K)

als

AdK) 4K £ A

T dK+3) O (K43) T d
Therefore, the ratio of the capacitance with dielectric inside it to its capacitance without the dielectric is

4K zod

_ [f(m}KT 1K

= (K1)

21/2

Page 6 of 6




