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SECTION-A
Q.1
e For writing relationship between susceptibility and temperature
1/2
e C(Calculating the temperature 1/2
1
Zm oC ? 1/2
T, = A xT,
ZmZ
° Y
T, = 2210 300 250k §
1.44x10
OR
‘ e For identification of magnetic material 1
It is diamagnetic material 1
Q.2
1
Q.3
e To identify the part of the electromagnetic spectrum 1/2
e For writing its frequency range 1/2
Microwaves V2
Frequency range is 1010 to 1012 Hz V2
OR
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‘ e Production of electromagnetic wave 1 ‘
Accelerated charge produces an oscillating electric field which produces an
oscillating magnetic field, which is a source of oscillating electric field, and so
on. Thus electromagnetic waves are produced. 1
Q.4 i 1
B
Q.5 I(mA)
R(‘-}-prso bias _~Forward bias
‘ —V (V) 1
\
|
I'pA)
SECTION-B
Q.6
e Raydiagram 1
e Prinaple :
2
1
e Oneuse =
2
[‘0\}' n
— \ . 1/T“4 :
' - Hn;h/ n 1
Prinaple is total internal reflection
(i) To transmit optic signal %
(ii) To view the internal organs of humanbeings (any one) %
Q.7
e For writing Einstein’s photoelectric equation 1/2
13.6
e Forwriting E, =——- 1/2
n
e For finding the value of n 1
From photoelectric equation hv =g, +€V, »
2
=2+ 0.55=2.55¢eV
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13.
Given E, = —3—26
n
The energy difference AE=-3.4—(-2.55)eV =—-0.85eV Yo
-13.6
>—=-0.85 Y
n
Y
n=4 2
OR
e C(Calculation of energy in excited state $Z)
e Formula Y
e Finding out the maximum number of lines 1
Energy in ground state, E, =—-13.6eV
Energy supplied=12.5eV
Energy in excited state, —13.6+12.5=-1.1eV 2
-13.6
But E, =——=-11 )
n Y
n=3 1,
Maximum number of lines=3
Q.8
e Production of emw 1
e Source of energy 1
The oscillating charges produce time varying electric field, which in turn products
oscillating magnetic field and process goes on. 1
The energy associated with propagating emw comes at the expense of energy of
source — the accelerating charge. 1
Q.9
e Formulae Y+
e Calculation and result 1
By de-Broglie relation A = % %
h
Orp=-
p=7 v
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2 hZ
k=P M
2m  A%2.2m
K. = (6.63 x 10734)2 5
7 2%9.1x10% % (5.9)2 x 1014
1
Ky =6.94x10787)
Q.10
e Todraw the ray diagram of astronomical telescope 1%
e Expression for magnification 1/2
Ray diagram
- — _Elmject.ive _\l_'—fo—’l Eyepiece
—
- -.Eﬂhx#“ﬂ“
1%
S 2
Magnification= f_e 1,
Or m= é
o
OR
e To draw the ray diagram of compound microscope 1%
e Expression for resolving power 1/2
Ray diagram
hf:x 1‘_ M B . .'I Eyepiece ,‘:é:(ff
BT B Ok [k | b it
: Obj er tive \
I}: : D | =I
At 1%
2
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2nsin g
1.224

Resolving power=

Y2

Q.11

e Explaining the cause of bluish color of sky 1

e Appearance of sun red at the time of sun rise and sun set 1

(a) Scattering is inversely proportional to the fourth power of wavelength.

Or
Shorter wavelength scatters more hence sky appear blue.
(b)  Red color is least scattered. So by the time light reaches the surface

of earth all the colors except red get scattered away.

Q.12

e Relation %2
e Modified relation in case of line of sight 1

e Range of frequency Y2

d=v2hR

In case of line of sight of communication

d=,2h;R+,/2hR

Frequency range is above 40Mhz

Y2

Y

SECTION-C

Q.13

(a) Energy level diagram for line 1 Spectra — Lyman series & Helmer
series 1

(b) Calculating largest and shortest wavelengths of emission. 2

(a)
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. 4 \5 lonised atom I
I ]'ﬁ.‘}:m"; § Ground state 1
1 11 5
(b) Alongest =k {n_)zf a n_é‘} =R g %
36 3
max = R
_ 36
T5x11x107"
=6.5%x10""m %
1 _ R {1 1 }
ASmallest 22 002
R V2
T4
1 = 4 4
mm SR T 11X 107 "
=3.6Xx107"m
Q.14
e Calculation of impedance
e C(Calculation of inductance
1
Z=\|R*+X? iz
R=Ye 300 72
I
V. 120
X, =—~=—=40Q
“T1. 30 72




Page 7 of 21
Marking Scheme
55/2/3

‘ Q. No. ‘ Value Points/Expected Answers ‘ Marks | Total Marks |
1
Z = (30" +(40) =500 72
X=X,
As power factor =1
100zL =40 VA
2
L= o henry ¥ 3
OR
e Determining the source frequency 1
e C(Calculating impedance 1/2
e For showing potential drop across LC 1%
(@) o= 1 1 B 1
JLC  /5x80x10° /400x10° 1
0= 1000 =50Hz
20
(b) Z=R=40Q Y
oo _ 230V2 _230V2 o, "
R 40
Voo imex = B02 1 a0
40 wC
%
V =1%X, = 23042 x2zvL = 2033 volt
40
(©) V.-V, =0 i 3
Q.15
(a) Calculating capacitance 1
(b) (i) Calculating charge on C5 & C, 1
(i) Calculating net energy in C3 & C, series 1
(a) Capacitance across C3 & C,
o = 12x4 3UF
34T T1g T U
Capacitance across C, & C;
Ci, =6+3= 9uF
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Equivalent capacitance
co - 9x3  9uF
eq — - T4
12 4 . 1
(b) () Q1= 6uC Vi =2
_6X 107° .
T 3x1076
Q;=CV;=6x10"°%x2=12uC
As C3 & C, are in series they carry a charge of 18uC each
1
(i) Q@ =18uC
C43 = 3,uF
3
E;, = 10"
Y20,
1 y (18 x 1076)2 V2
27 3x10°6
E;, =54 x107° Joule v
Q.16
e Diagram of cyclotron
e Explaining the working principle
e Showing frequency is independent of radius and speed
Diagram:
Magr\:e.llllc field out Deflection plate
of the paper
! Vs
AW |
. ‘_;‘[-;I_L}()r[
ﬁ \’
. | Charged
' | particle
EE | .
OSCILLATOR
Working principle: The cyclotron uses crossed electric and magnetic fields
which increases the kinetic energy of a charged particle without changing its
frequency of revolution. 1
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F.=F,
2 b2
mv
=qvB
p q
B
m
V= B &
27zm
OR
e Diagram of straight solenoid Y
e Derivation of magnetic field 1+1/2
e Difference between toroid and solenoid (any one) 1
Diagram
*Q
[ h—
d: ________________ }
'““/|-| 3l -|-|-|§-| N N N -|-|-|i-|-| I N A o
[ i \!
e b ] AL
> I8 \ [ /
\\ . // L Y
Derivation: Let n be the number of turns per unit length. The total number of .
turns isnh. The enclosed current is |, =1(nh) 72
From Ampere’s circuital law
BL = 141,
Bh = 14,1 (nh) 1
B = x,nl
Difference between toroid and solenoid (any one)
(a) Solenoid behaves like a bar magnet whereas toroid does not. Or
If student writes solenoid is straight and the toroid is circular give half mark. 1
Or there is fringe effect in case of straight solenoid but not in toroid (allot one
mark.)
Q.17
Circuit diagram 1
Working Principe %
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Input wave form D; & D, Yot Vs
Output wave form %
Circuit: -
Centre-Tap
T mnsform(‘r
[)wd(‘ 1(D)
E g_iemre X
Tap B B, %
””””” Dlﬂdé 2(D,) R, Output 1
-é— Y
I (a)
Principle:- Diode conducts only in forward biasing.
Input Da % 3
D2
T @
f
g /
g (i
'g %
E [‘”\/
(b)
E |
73?? Due to | Due to Dge to i Due to
g g D‘s" D,, ,‘,f 3 Dz'/
5‘ t
()
Q.18
Diagram 1+1/2
Deducing electric field expression
(1) To the left of first sheet
(ii)  To the right of second sheet
(iii) Between the two sheets 1/2+1/2+1/2
Diagram
A B
A A 1%
+— E
E, — E, —
I / I11 / i
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Electric field in the region left of first sheet

E, =E +E,
£_9_ 0O
& 2&
E, =+
2¢g,

It is towards right
Electric field in the region to the right of second sheet

O (o2
= :2___
& &
(2
Eu :_2_
2

[t is towards left
Electric field between the two sheets

Em = E1+ Ez
(o2 O
Ey=—+-—
& 28,
3o
Em :2_
&,

0
Electric field is towards the right
OR

Diagram %

Finding the surface charge density in the inner and outer surface
of the shell 1+1/2

Electric field in the cavity 1

(a) Diagram

q
2

The surface charge density on inner surface of the shell is o, =— 2
an

Y2

Y

Y2

Y
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1
The surface charge density on outer shell is o, = (j-:g &
an
(b) Consider a Gaussian surface inside the shell, net flux is zero since g, =0. 1
According to Gauss’s law it is independent of shape and size of shell.
Q.19
. . evr
Proving magnetic moment as - 2
Deducing expression of the magnetic moment of hydrogen atom
1
The magnetic moment is
m=I1A y
2
But current s | == = Yo
T 2xr
Where T =277 and the area, A= 1’ Y
\'%
ev , evr
m=——nxr’=-——
2rr 2 Y
But from Bohr's second postulate
nh h
mvr=—=— forn=1
2 2m 72
nh
VI =
27m,
Hence the magnetic moment is
_e_h _ e (Here n=1)
22zm, A4xm,
%2
Q.20
e Proving the phase difference 1
e C(Calculation of Amplification factor 1
e (alculation of load resistance 1
Input signal, V; = Algr;
Output signal, V, =—Al R,
Voltage amplification, A, = %
i 1
Alg & &
[ ] A/ =——X—
Al. R,
e A, =-—[xresistance gain
§Z)
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/
Here negative sign indicates that output is 180° out of phase w.r.t. input
signal.
-3
. ﬂ=AIC=4XlOG=4OO )
Al 30x10° 3
AV, 002 2x10°
' Al 30x10° 3x10° Y
LI =g><103Q
3
R
A =Bt
f
3
RL:A’XE _ 400x2x10 X3=2><103£2 1
p 4003
Q.21
(a) Formula %
Combined focal length 1
(b) Expression of angle of incident 1%
1 1 1
(a) - = -t
11 1 &
F 36 20
1 -100 1
F 600 60
%
F=-60cm
%
The combination works as diverging lens
1
(b) u= Sini, %
n+rn=A Y
T'l = A - iC
Siniy, = uSinn
Sini; = uSin(4A —1i.) y

ii =Sin"*{uSin(4A—i.)}
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Q.22

e Reason for difficulty in detecting presence of anti-neutrino during
S —decay Yo

e Define decay constant of radioactive nucleus Y

e Derive expression for mean life in terms of decay constant 2

e Penetrating power is high
e Do not interact with matter (weak interaction) any one
e Decay constant is the reciprocal of the time duration in which
undecayed radioactive nuclei reduce to 1/e times the nuclei present
initially.
_ total life time of all nuclei
total number of nuclei

[taN
r="2
NO
[t(No2edt)
r=2 = A[te“dt
NO
1
T=—
OR
(a) Stating distinguishing feature of nuclear force. 1
(b) Drawing a plot showing variation of potential energy. 1
(c) Marking the regions. 1/2+1/2

(1) Short rang force

(2) Strongest force

(3) Attractive in nature

(4) Does not depend on charge (any two)

(b) Figure

Potential energy (MeV)
=
o
=i

Tl 2 3 r <r, repulsive force
r>r, attractive force

Y2

Y

Y2

Y2

Y2
Y2
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Q.23
e Showing the plot of variation of resistivity o+
e Expression for resistivity 1
e Explaining variation of resistivity for conductor and
semiconductor B+
1/2
E F0.4 p
2
s
E 0.2
2
m | | | 1/2
0 50 100 150 T
Temperature T (K) —»
e p= m
ne’r 1
e In case of conductors with increase in temperature, relaxation time )
decreases, so resistivity increases. V2
e In case of semiconductors with increase in temperature number )
density (n) of free electrons increases, hence resistivity increases. 72 3
Q.24
e Derive expression for amplitude modulated wave. 2
¢ Deducing expression for lower and upper side bands. V2
e Obtaining expression for modulation index. Y
Let a carrier wave be given by
c(t)=Assinot where o, =271,
And signal wave be
m(t) = A,sine,t where @, =271
The modulated signal is
c,(t)=(A +A,sina,t )sinot Yo
¢ ()= A1+ sine t)sinot
A Y2
c,(t)= Atsina)ctwi cos(w, —aw, )t — ,u& cos(a, + aw, )t
2 2 %
The modulation index u = La )
A Yo
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Lower frequency band @, — @, Y
Upper frequency band @, +®, .
2
SECTION-D
Q.25
e Diagram production of polarized light by scattering of sun light 1
e Explanation 1
e Calculation of intensity of light transmitted through P, P, and P,
¥ +1+1%
Diagram:
Incident Sunlight
(Unpolarised) 1
Scattered Light
(Polarised)
To Observer
Explanation: Charges accelerating parallel to the double arrows do not radiate
energy towards the observer. The radiation scattered by the molecules
therefore is polarised perpendicular to the plane of the figure.
ALTERNATIVELY : If the student writes ” scattered light when viewed in a
perpendicular direction is found to be polarised “ (award one mark)
I
Intensity of light transmitted by 15t Polaroid is, |, = > 1
(1Y
. . . d . . _ 2 0 _ A — L
Intensity of light transmitted by 2nd Polaroid is, |, =1, cos® 45" = 2(\/5) 2 1,
(1Y 1
Intensity of light transmitted by 3 Polaroid is, I. = I, cos” 45° :—(—j =—
y g y 3 2 2 \/5 8 1
OR
e Reason Y2
e Deriving the expression for resultant intensity and condition for
constructive and destructive interference 1% +% +%
e C(Calculating the separation 2
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() Because two independent sources cannot be coherent OR they are
not coherent
(b) Y, =acos ot
y, =acos(at +¢)
So resultant displacement is give by
Yy=%t+Y,
y =acos wt + acos(wt + ¢)
y =2acos(¢/2)cos(awt + ¢/ 2)
The amplitude of the resultant displacement is 2acos(¢/2) and therefore
intensity at that point will be | =41, cos’(¢/2)
For constructive interference: ¢ =0,£27,H4r,.......

For destructive interference: ¢ =+7x,+37,457,.......

(c¢) Position of second maxima Y, = § AD

2 a
Separation between the positions of the second maxima with 4,and 4, is:
_5D(4,—4) 5x1.5x(596—590)x10°°

> T ~11.25%10°m

Ay

Y2

Y
Y2

Y2

Q.26

e C(ircuit diagram and describing the method to measure internal
resistance of cell by potentiometer 1+1
e Reason 1
e C(Calculating balancing length and reason (circuit works or not)
1% +1

(a) Circuit diagram:

B== Iy |
I

| ] AN

| C
(]
K -
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Brief description: Plug in the key k; and keep K, unplugged and the find the Y
balancing length|l, such that: E=kl, (1)
With the key k, also plugged in find out balancing length |, again such that:
V=kl, (2 Y
Asr= (E - j R
\Y
r= [I—l —1) R
|2
(b) The potentiometer is preferred over the voltmeter for measurement of »
e.m.f. of a cell because potentiometer draws no current from the voltage source | “*
being measured. S
(c) V=5, Rz =50Q, R=450Q2
1=—>_ -1 _go1a i
450+50 100
Vs =0.01x50=0.5V
%2
k= 05 =0.05Vm™
10 1
V  300x10°
|=—=————=6m
k 0.05 Y2
With 2V driver cell current in the circuitis I = 72050 = 0-004A.
P.d. across AB is =0.004x50=200mV. Hence the circuit will not work. 72
OR
e State the working principle of meter bridge 1
e Reasons 1/2+1/2
e C(Calculation of potential difference using Kirchhoff’s rules 3
(a) Meter bridge is based on the principle of balanced Wheatstone bridge. 1
(b) (i) Thick copper strips are used to minimize resistance of connections
which are not accounted for in the bridge formula 1
(ii) Balance point is preferred near midpoint of bridge wire to minimize
percentage error in resistance (R). 1

(©
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=1 +1, @ 1
In loop ABCDA
—8+21,-1x1,+6=0 (2)
In loop DEFCD
-4l -1x1,+6=0
41 +1,=6
4(1,+1,)+1,=6 .
41, +51,=6 ©)
From equations (1) and (2)we get Y
8 2 10
L=-A LL=-A I =—
AR 7 >
Potential difference across resistor 4Qis: 1
10, 40 ’
V =—x4=—volt
7 7
Q.27
e Deriving expression for e.m.f.
e Finding induced e.m.f. between the axel and rim of wheel
Flux linked with the coil at any instant of time is:
¢ =NBACcos et
dg . 2
i NBAw(—sin wt) S
p=-32
dt 1
& =NBAwsin ot 14
e=¢g,Sinwt (Here g, = NBAw)
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(b) 1=0.5m, v=120rpm=2rps
w=2nv=4zrad/s, B=4x10"T, 5=30° 72
B, =4x107*x ?
B, =2/3x107T
1 Y
&==Bal’
i 1
= > x 2/3x107* x 47 x (0.5)?
£=5.4x10"volt 1 5
OR
¢ Deriving expression for magnetic energy stored in inductor and
expression for energy density 1%+ Y2
e C(Calculating the resultant magnetic force and torque 2%+ Y2
(a) When external source supplies current to the inductor,
e.m.f. is induced in it due to self induction. So the external supply has to do
work to establish current. The amount of work done is:
di
dW=|8| Idt '.'SZLE 1
dw = LIdI
W =% LI? 1
. __Energy
Energy density T—
u=(1/2LI%)/volume YV
(b) R
r P Q 3
15 cm
Force of attraction experienced by the length SP of the loop per unit length
= 21141, B
Y g
-7 1
- 2x10 ><17>2<O.2 — 4x10” N /2
10x10




Page 21 of 21
Marking Scheme
55/2/3

Value Points/Expected Answers

‘ Marks | Total Marks |

Force is attractive
f = 210141,
2 4rr,

_ 2x107" x1x0.2

? 15x10°2
Force is repulsive
So the net force experienced by the loop is (per unit length)

f= ( 1:1 - fz)

Total force experienced by the loop is:
F=(f,—f,)l =(14x107)x5x10"

F=7x10"N

Net force is attractive in nature

As forces act along the same lise, torque is zero.

=2.6x10"Nm™

Y2

Y2

Y

Y2 5




