Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)

Senior School Certificate Examination, 2023
SUBJECT PHYSICS (042) (PAPER CODE 55/5/1)

General Instructions: -

1 You are aware that evaluation 1s the most important process in the actual and correct
assessment of the candidates. A small mistake in evaluation may lead to serious problems
which may affect the future of the candidates, education system and teaching profession.
To avoid mistakes, it 1s requested that before starting evaluation, you must read and
understand the spot evaluation guidelines carefully.

2 “Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its’ leakage to
public in any manner could lead to derailment of the examination system and affect
the life and future of millions of candidates. Sharing this policy/document to anyone,
publishing in any magazine and printing in News Paper/Website etc may invite action
under various rules of the Board and 1PC.”

3 Evaluation 1s to be done as per instructions provided in the Marking Scheme. It should not
be done according to one’s own interpretation or any other consideration. Marking Scheme
should be strictly adhered to and religiously followed. However, while evaluating,
answers which are based on latest information or knowledge and/or are innovative,
they may be assessed for their correctness otherwise and due marks be awarded to
them. In class-X, while evaluating two competency-based questions, please try to
understand given answer and even if reply is not from marking scheme but correct
competency is enumerated by the candidate, due marks should be awarded.

4 The Marking scheme carries only suggested value points for the answers

These are in the nature of Guidelines only and do not constitute the complete answer. The
students can have their own expression and 1f the expression 1s correct, the due marks
should be awarded accordingly.

S The Head-Examiner must go through the first five answer books evaluated by each
evaluator on the first day, to ensure that evaluation has been carried out as per the
instructions given in the Marking Scheme. If there 1s any variation, the same should be zero
after delibration and discussion. The remaining answer books meant for evaluation shall be
given only after ensuring that there 1s no significant variation in the marking of individual
evaluators.

6 Evaluators will mark( V' ) wherever answer is correct. For wrong answer CROSS ‘X” be
marked. Evaluators will not put right (v )while evaluating which gives an impression that

answer 1s correct and no marks are awarded. This is most common mistake which
evaluators are committing.

7 If a question has parts, please award marks on the right-hand side for each part. Marks
awarded for different parts of the question should then be totaled up and written in the left-
hand margin and encircled. This may be followed strictly.

8 [f a question does not have any parts, marks must be awarded 1n the left-hand margin and
encircled. This may also be followed strictly.
9 [f a student has attempted an extra question, answer of the question deserving more marks

should be retained and the other answer scored out with a note “Extra Question”.

10 No marks to be deducted for the cumulative effect of an error. It should be penalized only

Page 1 of 23

ZOLLEGE.:



once.

11 A full scale of marks 0-70(example 0 to 80/70/60/50/40/30 marks as given in Question
Paper) has to be used. Please do not hesitate to award full marks if the answer deserves it.

12 Every examiner has to necessarily do evaluation work for full working hours 1.e., 8 hours
every day and evaluate 20 answer books per day in main subjects and 25 answer books per
day 1n other subjects (Details are given in Spot Guidelines).This 1s in view of the reduced
syllabus and number of questions in question paper.

13 Ensure that you do not make the following common types of errors committed by the
Examiner in the past:-

e [eaving answer or part thereof unassessed in an answer book.

e (Giving more marks for an answer than assigned to it.

e Wrong totaling of marks awarded on an answer.

e Wrong transfer of marks from the inside pages of the answer book to the title page.

e Wrong question wise totaling on the title page.

e Wrong totaling of marks of the two columns on the title page.

e Wrong grand total.

e Marks in words and figures not tallying/not same.

e Wrong transfer of marks from the answer book to online award list.

e Answers marked as correct, but marks not awarded. (Ensure that the right tick mark 1s
correctly and clearly indicated. It should merely be a line. Same 1s with the X for
Incorrect answer.)

e Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

14 While evaluating the answer books if the answer 1s found to be totally incorrect, it should
be marked as cross (X) and awarded zero (0)Marks.

15 Any un assessed portion, non-carrying over of marks to the title page, or totaling error
detected by the candidate shall damage the prestige of all the personnel engaged in the
evaluation work as also of the Board. Hence, in order to uphold the prestige of all
concerned, it 1s again reiterated that the instructions be followed meticulously and
judiciously.

16 The Examiners should acquaint themselves with the guidelines given in the “Guidelines
for spot Evaluation” before starting the actual evaluation.

17 Every Examiner shall also ensure that all the answers are evaluated, marks carried over to
the title page, correctly totaled and written in figures and words.

18 The candidates are entitled to obtain photocopy of the Answer Book on request on payment

of the prescribed processing fee. All Examiners/Additional Head Examiners/Head
Examiners are once again reminded that they must ensure that evaluation 1s carried out
strictly as per value points for each answer as given in the Marking Scheme.
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MARKING SCHEME: PHYSICS(042)

Code:55/5/1
Q No. VALUE POINTS/EXPECTED ANSWERS Marks I;g“ti's
ar
SECTION - A
] (A) 4uC 1 1
2 | No option 1s correct. 1 1
[Award one mark to each student]
3 (A) Copper 1 1
4 | (D)I1.0OV 1 1
S (A) Gamma rays ] 1
6 | (C) (1) remains constant, but (11) increases 1 1
7 (B) he/A 1 1
8 (D) 1 1 1
9 (D) Diffusion current remains almost constant but drift current increases 1 1
till both currents become equal.
10 | (A) I 1 1
11 | (D) 1 1
f']
+_ o
12 | (C) Two of them connected in series and the combination in parallel to the ] 1
third
13 | (A) If the frequency of the source is increased, the impedance of the circuit ] 1
first decreases and then increases.
14 | (B) Maximum 1n the forward direction and zero in the backward direction. 1 1
15 | (A) n? ] 1
16 | (A) Both Assertion (A) and reason (R) are true and (R) 1s correct 1 1
explanation of (A)
Note:
In Hindi version none of the answer is correct, Therefore award
one mark to the student who opted Hindi medium to write the
answer.
17 | (C) Assertion (A) 1s true and Reason (R) 1s false. 1 1
18 | (C) Assertion (A) 1s true and Reason (R) 1s false. 1 1
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SECTION-B
12 Graph between potential energy and separation between
the nucleons (1)
For indicating region of graph
(a) For attractive nuclear force (72)
(b) For repulsive nuclear force (Y2)
1
Repulsive nuclear force for r <7, /2
Attractive force for r>7, 72
(Note- If a student draws a graph without indicating the region of attractive
and repulsive force, award 1 mark only.) y
(a)
20
(1) Effect of velocity of electron on de- Broglie wavelength (%)
Justification (V2)
(1) Effect of accelerating potential on de- Broglie wavelength (%)
Justification (1)
(1) A= h/mv V2
With decrease in velocity, de- Broglie wavelength increases VZ
h
(1) A= .
J2meV /2
With increase 1n accelerating potential, de- Broglie wavelength decreases 7
OR
(b)
(1) Effect of frequency of incident radiation on stopping potential (%)
Justification (12)
(1) Effect of intensity of incident radiation on stopping potential (}2)
Justification (Y2)
Page 4 of 23

ZOLLEGE.:




(1) With increase in frequency stopping potential will increase.

h ¢

0o = VT
€ €

(11) Stopping potential remains same.
Energy of photoelectron ejected 1s independent of intensity
of radiation

/2

/2

Z
vz 2

21

(a) Identification of electromagnetic wave
One use of the wave

(b) Identification of electromagnetic wave
One use of the wave

(72)
(2)
(2)
(72)

(a) X-rays
Use: used as diagnostic tool in medicine.  (Any one)
Treatment for certain forms of cancer.
To study crystal structure
(Or any other one suitable use)
Alternatively
Gamma rays
Use: used in medicine to destroy the cancer cell.
(b) Microwaves
Use: In radar system for aircraft navigation
(Or any other one suitable use)

/2

72

/2

22

(a) For depiction of electric dipole 1n stable equilibrium.
Potential energy 1n stable equilibrium

(b) For depiction of electric dipole in unstable equilibrium.
Potential energy in unstable equilibrium

(72)
(2)
(72)
(72)

(2) > E
>

|
=
-

p —D> 0

V

C
|
1
e
[T

72

72
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b
(b) >
g 6 =180° *
p €
>
}
U=pE Z
Note — Award 2 mark , if a student mentions the value of 6 as 0° and -
180° without drawing the diagram.
(a)
23 Expression for Lorentz force (72)
Condition for maximum magnitude of force (2)
Showing no work done in moving the charge from point », to , (1)
F, =q(vxB) &
F =qvBsinf (V_LB)
Force is maximum for 6=90° 72
As magnetic force always acts in a direction perpendicular to the 1
velocity vector, hence no work 1s done by this force on the particle
during motion.
Alternatively W =F.(r,—1,)
=F |r, —r,|cos 90°
=0
OR
(b)
Obtaining the expression for force experienced (1 %2)
Direction (72)
The magnetic field produced by current carrying conductor AB
I .. .
B=1o , directed 1nto the plane of paper.
2rd %!
Force experienced by charged particle
ol - T Vs
F =qg|lvxB :
. =4(vxB) ,
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VLB
F =g vBsin90’

F,=qvx 2 A
27d
Force 1s repulsive/acts towards right / away from the conductor. /2

(1) Effect of potential difference on mobility of electron (%)
Justification (12)
(1) Effect of potential difference on current density (2)
Justification (2)

(1) No effect V%!

v,/ [
= = = Constant i
“ YT endR /2
vV, er

Alternatively: u= = Constant

E m

(11) As J a 'V , current density gets doubled N

U A Yo | 2
A RA
(1) Finding mutual inductance from graph (1)
dl
ii Finding —+ ]
(11) g — (1)
(1) ‘?ﬁz = M1, 72
Slope of the graph , M = ?—2
i
M=25H 1/,
dl
. _ 4
(11) ‘Ez| g y
Vs 2
ﬁ:e_?‘:@:;;opm—l
dt M 2.5
SECTION-C
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26

(a)

Tracing the refractive wavefront (1)
Verification of Snell’s Law of refraction (2)

Incident wavelront

I

Refracted
E wavelront

AB 1s incident wavefront, incident at an angle 1. let T be the time taken by
wavefront to travel distance BC.

BC=v, 7 where v; 1is speed of wave in medium 1

To determine shape of refracted wavefront, we draw a sphere of radius
vat , where v2 1s speed of wave in medium 2.

CE represents a tangent drawn from point C on sphere, CE 1s the refracted
wavefront.

.. BC vzt
sini =——=——and
AC AC
AE  v,T
AC AC
Where 1 and r are the angles of incidence and refraction, respectively.
sSini v,

SIN 7 =

sinr v, [
U, SINI = f1, SINF
This 1s the Snell’s law of refraction.

OR

Diagram showing the reflection of plane wave (1)
Verification of Law of reflection (2)

/2

/2

Z

72
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Incident

wavelrond
| E " Eellected
f' . = .' n J wavelroni 1

Consider a plane wave AB incident at an angle 1 on a reflecting surface
MN. If v 1s the speed of the wave in the medium and 1f T represents the
time taken by the wavefront to advance from the point B to C then the
distance

BC=v1 %)
In order to construct the reflected wavefront, draw a sphere of radius vt
from the point A. Let CE represent the tangent plane, drawn from the point
C to this sphere.

In AAEC and AABC

AE=BC=vr1 Ya
LCEA=/ABC (90" each)
AC 1s common side

> Vs
AAEC = AAEC
‘L Ly 1 3
This 1s the law of reflection.
(1) Naming the devices X and Y (2+2)
(11) Calculation of current (2)
(1) X 1s inductor V2
Y is resistor %!
. 220
(11) X =@=IOOOQ 1,
R=220 ~10000
0.22 Vs
Irmq - V.F'.F}'L‘i' 1
' X4 R -
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20 024 5y

[ =
™ J2x1000 2

72

I =0.164 4
28 G i

Principle of ac generator (1)

Working (1)

Obtaining expression for induced e m £ (1)
Principle: Whenever magnetic flux linked through a coil changes an emf
1s induced. 1
Alternatively: ac generator 1s based on the phenomenon of
electromagnetic induction.
Working: The coil (armature) is mechanically rotated in the uniform
magnetic field by some external means. The rotation of the coil causes the
magnetic flux through it to change. So an emf 1s induced 1n the coil. 1
Expression for induced emf
Flux linked with the coil at any instant of time 1s-
¢, = BAcos wt

d
e=—-N Z
dt
¢ %
e=—NBA -~ (cos wt) 2
[
Thus, instantaneous value of emf 1s
e= NBAw sin wt 1/ 3
29

(a) Methods to increase current sensitivity of moving coil
galvanometer (1)
(b) Calculation of resistance of galvanometer (2)

(a) Current sensitivity of moving coil galvanometer can be increased
by

(1) increasing number of turns in the coil (/, @ N)

(2 ) increasing magnetic field strength (/. a B)

(3) using a material having lesser value of torsional constant [ I & %)

ZOLLEGE.:
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(4) increasing area of cross-section of the coil
1
( Note- Any one of the above )
V
R=—~-
®) R=7-=G "
For range (0-—7")
R = L G (1) 2
[H
For range (0-2V)
2V
R, = F G—- (2) 1/,
g
On solving equations (1) and (2) 1,
G =Ry - 2Ry
30 | (a)
1. Differentiation between distance of closest approach and impact
parameter (2)
11. Calculation of distance of closest approach (1)
(1) Distance of closest approach: It 1s the minimum distance of a-
particle from the centre of nucleus at which its total kinetic
energy gets converted into electrostatic potential energy. 1
Alternatively: Distance of closest approach
1 2Ze
F' =
" dre E,
Impact parameter: Perpendicular distance of the i1nitial 1
velocity vector of the a- particle from the centre of the
nucleus.
Alternatively:
> ‘ / »
Lo, 9
1b :t - J.'I';arur-l nucleus

ZOLLEGE.:
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1 2Ze°

P = i
Gy = 4re, Eg /2
. 9x10” x2x79%(1.6x107"")7
’ 3.95x1.6x107"
= 57.6x10"m .
OR
(b)
1. Bohr’s three postulates (1%)
11. Calculation of angular momentum (1%)
(1)
(1) An electron 1n an atom revolves in certain stable orbit without the 1
emission of radiant energy. /2
(2) The electron revolves around the nucleus only 1n those orbits for which
- . h .
the angular momentum i1s integral multiple of 5o where h 1s the Planck’s A
T
constant.
(3) When an electron makes a transition from one of its specified non-
radiating orbits to another of lower energy orbit a photon 1s emitted having y,
energy equal to the energy difference between the initial and final states.
(11) Angular miteritur=-20 Y
217
For n=2
2h
Angular momentum = —
27 VA
_6.63x107"
%% 1
= 2.1x10™ kg ms™ £
SECTION-D
L LY Y — (1)
Obtaining expression for average velocity (2)
(1) Finding ratio of drift velocities (2)
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(a) (1) Under the effect of external field, an electron experiences a force

F=—eE between collisions.

Due to this force the electron 1s accelerated and attains a velocity. This
velocity 1s different for different electrons, which averaged over all
electrons gives average drift velocity. This drift velocity is constant for a
given temperature.

Expression of average velocity:

Under the action of an electric field electrons get accelerated with

el
a=——
m
Velocity of an electron at any instant of time 1s
_. — eE
V,=v,——1,
m

Average velocity of the electrons at time ‘t’ 1s the drift velocity
v, =)

ol FE’I'{IgE:’
— ek

(I/.f )fwemge = (Vf )ﬂvemge B ; (Ix )ﬂuerage

But (V,),0u. =0 duetorandomness
4 eE
v, =0F—7
m
. ek
V, = il
m

(i) v, =—— { i )xl
e enD” ) n

1 :
v, oc— for same diameter and current

n

n, =1.5n, (Given)

Via

VdB

72

72

vz

72

vz

/2
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OR

(b)
(1)
1 Plot showing variation of V with R (1)
11 Plot showing variation of V with I (1)
(11)

(1) Obtaining expression for current flowing through circuit (1 E)
(i1) Obtaining expression for terminal potential difference across the

equivalent cell. (12)

(b) (1)

11.

(11)

I 1 1 1
. 2r  3r 6r
ro=r

eq

Given cells are of equal emf (E) and connected in parallel, so

/2

Page 14 of 23

ZOLLEGE.:



E; E E E
I 2t 3r 6r
E, =E V2
Current flowing [ = ——
R+1‘E£l
F= £
R+r 1/
The terminal potential difference
V=E, -Ir, 72
V=E-— xr 72
(R + 1‘)
ER 5
V_R+r %
32 (a)
Circuit arrangement for V-I characteristics of p-n junction in
(1) forward bias (1)
(ii) reverse bias (1)
V-I characteristics (1)
Explanation of
(1) Minority carrier injection in forward bias (1)
(11) Breakdown Voltage in reverse bias (1)
(1) . Voltmeter(V)
> 1
P n |
&
Milliammeter
LA
(mA) .
//I' owitch
i}
il
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//'\‘ Voltmeter(V)
el

5
®

Microammeter

(LA ) \

Switch

) N

+
(b)

I (11A)

1 00

=40

0

30

20
100 B0 60 40 220

Vv V)

< 0.4 0.6 0.8 1.0
1O

=0
)

I (pa\)

()

(Note: Please do not deduct marks for not showing values.)
Minority carrier injection: Under forward bias electrons from n-side

cross the depletion region and reach p-side. Similarly, holes from p-
side cross the junction and reach the n-side.

Breakdown voltage: It 1s the voltage under reverse bias for which reverse
current increases sharply.

ZOLLEGE.:

Page 16 of 23




(b)

OR

Naming two important processes
Circuit diagram

Working of junction diode as a full wave rectifier

Input & output waveforms
Characteristics / Property

(72 + 72)
(1)
(1)
(1)
(1)

Suppose the input voltage to A with respect to the centre-tap at any instant
1S positive. At that instant, voltage at B being out of phase will be negative.
So, diode D; gets forward biased and conducts (while D> being reverse
biased 1s not conducting). Hence, during this positive half cycle we get an
output current (and a output voltage across the load resistor Ry). In the | 1
course of ac cycle when the voltage at A becomes negative with respect to
centre tap, the voltage at B would be positive. In this part of the cycle
diode D; would not conduct but diode D> would, giving an output current
and output voltage (across Ri) during the negative half cycle of the input

acC.

(a) Diffusion
Drift

Centre-Tap
Transformer

Diode 1D))

- ——I-—-L;:-;- 3

Diode 2(13,]

X

K o L

i

'lirr

" # W

() !

Wavelorm at A

(o)

r Due to |

I‘J,/E

]
' Duae to

IJE'{

Due to

D,/

across R, )

Due to |

Di.-‘: j
i

Output waveform  Waveform at B
¥

(c)

/2
/2

V2

/2
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Property Junction diode allows current to pass only when it 1s forward | 1 5
biased.
33 | (a)
(1) Ray diagram of compound microscope. (1'%)
Expression for total magnification (17%)
(i1) Finding the magnifying power of microscope (2)
be— Lo —fe— =] fe— "'"i
ﬁ‘!.f_::_ ..,__1!_ £ -; .I' Evcpicce 4
B hHi :ig I-.-:II.. Ih!;"‘-l%'“t ‘li | & | - __JF,,":'__FI;-}
_ i t":.n:i'w' -‘.. "";g‘;":,:‘?:_ ;{:“F:F* 1%
2 X
(Note: Give full credit of the diagram, if a student draws diagram for
normal adjustment.
Deduct 2 mark for not showing the direction of propagation of
light.)
Linear magnification due to the objective is
h h'
tanB=| — |= (—)
{ £, } L
m{] — E —_— L %
h. 1,
Here L 1s the distance between the second focal point of the objective and
the first focal point of the eyepiece.
Linear magnification due to eyepiece is
m, = [1 + 9} /2
flf:
Thus, the total magnification 1S, m =m, xm,
m:L ] L /2
f[} f-:
Note: Full credit of the dertvation should be given if a student derives
D
m =~ {1 + —}
U Je

ZOLLEGE.:
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(11)

(1)

Given:

u, =-1.5cm
t,=1.25cm
f =5cm
D=25cm
11 1
fn_Vﬂ U

15
V, =—cCm
2
15 1
‘mﬂ :-E-t-]—:——x-—zs
n, 2 L3
D
‘mc —[1+—}
fl’.:
2
m, P
S

m=m,xm_=5x6=30
OR

(1) Ray diagram for image formation by astronomical telescope
in normal adjustment. (172)
Expression for magnifying power (172)

(11) Formula (Vat2)
Calculation of focal length of both lenses (Vat2)

_ Objective I" J& >

o
= -— 'fl"-_.—-':l.
- O 13 E | ~_
L P — - —— -
- = S fl . | d_ - L %
A .-..__ "_ ' 2

/2

V2

/2

/2

172
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Magnifying power (m)
m~ >
o
p=-" ’
fl.‘l‘
h %:
o =—
f[}
fE
(M) m=2.9, d=150cm  (Given)
f 29 /2
¢ V2
f,+f =150
V2
f, =38.5cm
V2 5
=130 -88.5—11.5¢m
SECTION E
34 1) Answer and explanation (Y2 + %)
11) Answer and explanation (12 + )
111) For finding radius of curvature (2)
OR
Finding the separation between lenses (2)

(1) No, %
The lens 1s made up of two materials of different refractive indices. It V2
has two focal lengths.

(11) Yes /5
Rays are still intersecting/ converging at the location of image. 2

1 R
i) —=(n-1 !
( )f ( )_R1 R /s
R =+R, R,=-R A
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1
7:(?’1—1) »

R=2(n-1)f

R=2 (1.55-1) x 20=22 cm

OR

Forlens A (f=15cm)

u =-30 cm
I 1 T
v u f
1l Logedl 1

v, 15 30 30
v, = 30 cm
For lens B

For rays to go parallel to principal axis out of lens B the image
formed by lens A must lie at the focus of B
So d=30+10=40 cm

Alternatively: (Object 1s kept at 21 so image will also be formed at 21 on
the other side of the lens 1.e. at 30 cm. Now the final image 1s to be formed
at infinity so the image formed must lie at the focus of the second lens (B).
Thus separation 1s 30 +10 =40 cm)

/2

/2

/2

/2
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35

(1) Calculation of equivalent capacitance (1)
(11) Explanation of electric field reduction (1)
(111) Finding the potential difference across the combination (1)
Finding the charge lost by capacitor A (1)

OR
Finding the capacitance of system (2)

(1)

C . =C+C
—y . &

(Note: Give full credit to a student 1f 2C written directly)

net

(11)

Within the dielectric slab, induced electric field due to polarization,
Decreases the electric field.

Alternatively: E = Eo— E,

E,
K

Alternatively: E =

72

72

/2
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V'ZQZK
3 3

(b)

] V Q
:C —_— = —
QA X3 3

QA:CV:Q

Charge lost by capacitor A 1s

Q 20
A = —_—— = —
O=0 S
OR
Capacitance of left portion, C; = 6K ;D A
Ke, A

Capacitance of right portion, C2= : 220
As the capacitors are 1n series
¥y vyl
Ceqf Cl | Cz
1 d 2 _ 5
ngi 6KEQA | 3KEGA 6KAED
C - 0KA €,

E‘ql Sd

/2

/2

/2

/2

/2

/2

/2 4
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)

Senior School Certificate Examination, 2023
SUBJECT : PHYSICS (042) (PAPER CODE 55/5/2)

General Instructions: -

1 You are aware that evaluation 1s the most important process in the actual and correct
assessment of the candidates. A small mistake in evaluation may lead to serious problems
which may affect the future of the candidates, education system and teaching profession. To
avold mistakes, it 1s requested that before starting evaluation, you must read and understand
the spot evaluation guidelines carefully.

2 “Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its’ leakage to
public in any manner could lead to derailment of the examination system and affect the
life and future of millions of candidates. Sharing this policy/document to anyone,
publishing in any magazine and printing in News Paper/Website etc may invite action
under various rules of the Board and IPC.”

S Evaluation 1s to be done as per instructions provided in the Marking Scheme. It should not
be done according to one’s own interpretation or any other consideration. Marking Scheme
should be strictly adhered to and religiously followed. However, while evaluating, answers
which are based on latest information or knowledge and/or are innovative, they may be
assessed for their correctness otherwise and due marks be awarded to them. In class-X,
while evaluating two competency-based questions, please try to understand given
answer and even if reply is not from marking scheme but correct competency is
enumerated by the candidate, due marks should be awarded.

4 The Marking scheme carries only suggested value points for the answers

These are in the nature of Guidelines only and do not constitute the complete answer. The
students can have their own expression and if the expression is correct, the due marks should
be awarded accordingly.

S The Head-Examiner must go through the first five answer books evaluated by each evaluator
on the first day, to ensure that evaluation has been carried out as per the instructions given in
the Marking Scheme. If there 1s any variation, the same should be zero after delibration and
discussion. The remaining answer books meant for evaluation shall be given only after
ensuring that there 1s no significant variation in the marking of individual evaluators.

6 Evaluators will mark( )_ wherever answer 1s correct. For wrong answer CROSS ‘X be
marked. Evaluators will not put right (v )while evaluating which gives an impression that
answer 18 correct and no marks are awarded. This is most common mistake which
evaluators are committing.

¥ [f a question has parts, please award marks on the right-hand side for each part. Marks
awarded for different parts of the question should then be totaled up and written in the left-
hand margin and encircled. This may be followed strictly.

3 [f a question does not have any parts, marks must be awarded in the left-hand margin and
encircled. This may also be followed strictly.

9 [f a student has attempted an extra question, answer of the question deserving more marks
should be retained and the other answer scored out with a note “Extra Question”.

Page 1 of 22

ZOLLEGE.:



10 | No marks to be deducted for the cumulative effect of an error. It should be penalized only
once.

11 | A full scale of marks 0 to 70 (example 0 to 80/70/60/50/40/30 marks as given in Question
Paper) has to be used. Please do not hesitate to award full marks if the answer deserves it.

12 | Every examiner has to necessarily do evaluation work for full working hours 1.e., 8 hours
every day and evaluate 20 answer books per day in main subjects and 25 answer books per
day 1n other subjects (Details are given in Spot Guidelines).This 1s in view of the reduced
syllabus and number of questions in question paper.

13 | Ensure that you do not make the following common types of errors committed by the
Examiner 1n the past:-

e [eaving answer or part thereof unassessed in an answer book.

e (Giving more marks for an answer than assigned to it.

e Wrong totaling of marks awarded on an answer.

e Wrong transfer of marks from the inside pages of the answer book to the title page.

e Wrong question wise totaling on the title page.

e Wrong totaling of marks of the two columns on the title page.

e Wrong grand total.

e Marks in words and figures not tallying/not same.

e Wrong transfer of marks from the answer book to online award list.

e Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is
correctly and clearly indicated. It should merely be a line. Same i1s with the X for
Incorrect answer.)

e Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

14 | While evaluating the answer books if the answer 1s found to be totally incorrect, 1t should be
marked as cross (X) and awarded zero (0)Marks.

15 | Any un assessed portion, non-carrying over of marks to the title page, or totaling error
detected by the candidate shall damage the prestige of all the personnel engaged in the
evaluation work as also of the Board. Hence, in order to uphold the prestige of all concerned,
it 1s again reiterated that the instructions be followed meticulously and judiciously.

16 | The Examiners should acquaint themselves with the guidelines given in the “Guidelines for
spot Evaluation” before starting the actual evaluation.

17 | Every Examiner shall also ensure that all the answers are evaluated, marks carried over to
the title page, correctly totaled and written in figures and words.

18 | The candidates are entitled to obtain photocopy of the Answer Book on request on payment

of the prescribed processing fee. All Examiners/Additional Head Examiners/Head
Examiners are once again reminded that they must ensure that evaluation 1s carried out
strictly as per value points for each answer as given 1n the Marking Scheme.
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MARKING SCHEME: PHYSICS(042)

Code:55/5/2

Q No. VALUE POINTS/EXPECTED ANSWERS Marks | Total
Marks
SECTION - A
] 1 1
(B) £
6e,
2 No option is correct. 1 1
[Award one mark to each student]
3 (A) Copper 1 1
4 (D)1.OV 1
5 (C) A radio waves — A microwaves - A visible = A X- rays 1
6 (C) (1) remains constant, but (11) increases ] 1
7 (B) he /A ] 1
8 (D) 1 1
9 (D) Diffusion current remains almost constant but drift current increases till 1
both currents become equal.
10 (A) I 1 1
11 hc 1 1
(C) —
e
12 (C) Two of them connected in series and the combination in parallel to the 1 1
third
13 _ T 1 1
(D) lags voltage in phase by >
14 (B) Maximum 1n the forward direction and zero 1n the backward direction. 1 1
15 (A) n? 1 1
16 (A) Both assertion (A) and reason (R) are true and (R)is the correct 1 1
explanation of (A)
17 (C) Assertion (A) 1s true and reason ( R) 1s false 1 1
18 (C) Assertion (A) 1s true and reason ( R) 1s false ] 1
SECTION-B
19 e Graph between potential energy and separation between
the nucleons (1)
e Forindicating region of graph
(a) For attractive nuclear force (2)
(b) For repulsive nuclear force (*2)
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T A
U
1
éF“anc.r A» Foney in
m,f;uj,giw_- ottfractive
Repulsive nuclear force for r <7, 72
Attractive force for r>r; y >
(Note- If student draws a graph without indicating the region of attractive ;
and repulsive force, give 1 mark.)
(a)
20
(1) Effect of velocity of electron on de- Broglie wavelength  ('2)
Justification (Y2)
(1) Effect of accelerating potential on de- Broglie wavelength (%)
Justification (12)
(1) A= h/mv 2
With decrease in velocity, de- Broglie wavelength increases VZ
h
(11) A =
J2meV %
With increase 1n accelerating potential, de- Broglie wavelength decreases 72
OR
_(b)
(1) Effect of frequency of incident radiation on stopping potential (%)
Justification (12)
(11) Effect of intensity of incident radiation on stopping potential (2)
Justification (12)
1) With increase in frequency stopping potential will increase.
(1) Ih ¢1 quency stopping p w v,
V,=—v—-= Z
e e
(11) Stopping potential remains same. 1
Energy of photoelectron ¢jected 1s independent of intensity
of radiation Y 9
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21 Identification (12)
Wavelength range (12)
Two sources (72) + (%)
Ultraviolet rays %!
Wavelength range 4x10"m-6x10"" m %
Sources : 1
1. The Sun 1A
2. Any device in which inner shell electrons in atoms move from one energy /2
level to a lower level.
(Any other relevant source)
-- (a) Graphical representation of torque - 0 (1)
Finding the orientation for
(1) Zero torque (2)
(11) Maximum torque (72)
: 2
1
° @
(i) Torque is zero for orientation corresponding to @ =0"and @ =180’ %
(11) Torque is maximum for orientation corresponding to © =gand7ﬂ: 1/, o)
(Note: Award full credit of 1 mark for parts (1) and (11) if a student writes
only one value of angle in each case.)
(a)
23 Expression for Lorentz force (1)
Condition for maximum magnitude of force (}2)
Showing no work done in moving the charge from point 7 to 7, (1)
F, =q(VxB) g
F =gvBsind (.V_LB)
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Force is maximum for =90° v
As magnetic force always acts in a direction perpendicular to the
velocity vector, hence no work 1s done by this force on the particle 1
during motion.
Alternatively W =F.(r, - ;1)
=F |r, — 1| cos 90’
=0
OR
(b)
Obtaining the expression for force experienced (1 7%)
Direction (72)
The magnetic field produced by current carrying conductor AB
/
B =10 , directed 1nto the plane of paper.
2rd 1
Force experienced by charged particle
Fﬁ; =q (i} X E’)
N 2
@B
F =qvBsin90"
I
Fm — qvx zuﬂ '/2
2rd
Force 1s repulsive/acts towards right / away from the conductor. 1, y
24 Effect on drift velocity and current density (2 + 1)
Justification (12 + %)
Drift velocity of electrons 1s halved
\Y% 2
Ya—
neAR
When another 1dentical conductor of same material were connected 1n series
with the given conductor then total resistance becomes double. Therefore
LV
A Z
Current density 1s halved
V2
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-V
RA

N | — P> | —

72

25

(1) Finding mutual inductance (1)

dl
(ii)  Finding ?f‘ (1)

1 ¢ =M,

Slope of the graph , M = %
1

M=25H
dl,

i) |g|=M P

2

vz

72

72

SECTION-C

26

(a)

Tracing the refractive wavefront (1)
Verification of Snell’s Law of refraction (2)

Incident wavelront

Relracted
E wavelront

AB i1s incident wavefront, incident at an angle 1. let T be the time taken by
wavefront to travel distance BC.

BC=v,t where vi 1s speed of wave in medium 1
To determine shape of refracted wavefront, we draw a sphere of radius vart,

ZOLLEGE.:
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where v, 1s speed of wave in medium 2. VZ
CE represents a tangent drawn from point C on sphere, CE 1s the refracted

wavefront.
. . BC v VZ
sinf =——=——and
AC AC
. AE v,t
sin 7 = — = —2— VA
AC AC

Where 1 and r are the angles of incidence and refraction, respectively.
sini. v, i,

sinr v, M,

M, SIi = 4, sinr

This is the Snell’s law of refraction. 72

OR
Diagram showing the reflection of plane wave (1)
Verification of Law of reflection (2)

Incident
wavelroni

lRetlected 1
o wavelront
N
Consider a plane wave AB incident at an angle 1 on a reflecting surface MN.
It v 1s the speed of the wave in the medium and if T represents the time taken |
by the wavefront to advance from the point B to C then the distance %
BC=v1
In order to construct the reflected wavetront, draw a sphere of radius vt from
the point A. Let CE represent the tangent plane, drawn from the point C to
this sphere.
In AAEC and AABC 1
AE=BC=v1 &
LCEA=ZABC (90" each)
AC 1s common side 1/,
AAEC =ZAAEC
FLI=LF Y 3
This 1s the law of reflection.
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27

Finding

(1) Impedance of circuit (1)
(11) Self-inductance of coil (1)
(111) Phase difference between voltage and current (1)

v

FIms

|

Fims

(1) Impedance Z=

100

0.5
Z =200 €2

Z_

(i) Z*=X *+R*
vV, 100

Resistance R = I”””' = T =100Q

(X, =Z*-R’
=(200)° —(100)°
X, =100+/3
ol =100~/3
100L= 100~/3

= L=+3H
(111) Phase difference

tan;fﬁ:ﬁ

R
. 100\E=\/§
100

= ¢ =60"

Z

/2

72

72

Z

72 3

28

Obtaining an expression for voltage in secondary coil (2)
Two main sources of power loss (2 +2)

When alternating voltage Vp 1s supplied to the primary coil, an emf is
induced in this coil.

dy
Sp= _Np E B Vp
Which causes an induced emft in secondary coil
y 4
- dt

==

/2

/2
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If the current taken from the secondary coil 1s small 1.e secondary 1s an open
circuit than € =V,

Two main sources of power loss
1. Flux leakage

2. Resistance of the windings

3. Eddy currents

4. Hysteresis

(Any two)

/2

/2

/2 tat>

29

(a) Methods to increase current sensitivity of moving coil
galvanometer (1)
(b) Calculation of resistance of galvanometer (2)

(a) Current sensitivity of moving coil galvanometer can be increased
by

(1) increasing number of turns in the coil (/ a N)

(2 ) increasing magnetic field strength (/. a B)

(3) using a material having lesser value of torsional constant (Iﬁ o %]

(4) increasing area of cross-section of the coil

( Note- Any one of the above )

(b) R=——G
[H

For range . (0-1")

5
Ri=—-G-—- (1)

4

For raﬁge (0-2V)

2V
R, = G (2)
[g
On solving equations (1) and (2)

G=R2—2R1

VZ

VZ

2

VZ

ZOLLEGE.:
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30

(a)

(1) Limitations of Rutherford’s model of atom (1)

(1) Calculation of wavelength of first line of Balmer Series  (2)

(1) 1. Rutherford Model was unable to explain the stability of atom.
2. It could not explain the existence of the line spectrum.

o
(11) Z_R

0
A =6562.35 A
OR

(b)

(1) Explanation of independency (1)
(11) Calculation of work function (2)

(1)
h=¢ +K_

It 1s evident from the above equation that the maximum kinetic energy
depends on the frequency of incident radiation and 1s independent of the
intensity of the radiations.

(11) Energy carried by the photon

vz
vz

72

72

72

72

Z

72

/2
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E=E —-E,
| %)
E= 13;6 [_13'6] =10.2¢V
2 1 %)
¢, =E-el,
= 10.2eV — 5eV “ 3
=J3.2¢V
SECTION D
()
31 .. .. . ..
Circuit arrangement for V-1 characteristics of p-n junction in
(1) forward bias (1)
(ii) reverse bias (1)
V-I characteristics (1)
Explanation of
(1) Minority carrier injection in forward bias ¢l
(11) Breakdown Voltage 1n reverse bias (1)
(1) o vVoltmeter(V)
\Z
g N
@ I
Milliammeter
(mA) \
/1/1 Switch
I
T T @
//;\antmeter(\/]
o/
4
P n 1
0
Microammeter
(WA ) L
\H‘\ Switch
|
= ¥
(b)
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111:*“:1 henendunnd- 7 .4 O.¢: O.R 0 vV i)
(Note: Do not deduct marks for not showing values.)
Minority carrier injection: Under forward bias electrons from n-side cross
the depletion region and reach p-side. Similarly, holes from p-side
cross the junction and reach the n-side. 1
Breakdown voltage: It is the voltage under reverse bias for which reverse
current increases sharply 1
OR
(b) . . |
Naming two important processes (Y2 + 2)
Circuit diagram (1)
Working of junction diode as a full wave rectifier (1)
Input & output waveforms (1)
Characteristics / Property (1)
(a) Diffusion 72
Drift /2
Centre-[ap
Translormer
Diode 1)
— >
P
K L3 |
>
Uiﬁﬂldf E[I_}g] 'Ef. Gi.ﬂ.i:ﬂ.n
&
_-"-_ [ -!irr
Suppose the input voltage to A with respect to the centre-tap at any instant is

Page 13 of 22

ZOLLEGE.:



positive. At that instant, voltage at B being out of phase will be negative. So,
diode D; gets forward biased and conducts (while D> being reverse biased is
not conducting). Hence, during this positive half cycle we get an output
current (and a output voltage across the load resistor Rr). In the course of ac
cycle when the voltage at A becomes negative with respect to centre tap, the | 1
voltage at B would be positive. In this part of the cycle diode D1 would not
conduct but diode D> would, giving an output current and output voltage

(across Rp) during the negative half cycle of the input ac.

F 3

i |

() !

= 5 2N -

Wavelorm at A

e
3 2
: (b)
LE F:r_::' Due to ; Due to Due to ; Due to i
gl 2 | 2y | 2/ @y | 7
5 ' ik
(c)
Property Junction diode allows current to pass only when it i1s forward 1 5
biased.
(a)
32 ; . .
(1) Ray diagram of compound microscope. (17%)
Expression for total magnification (172)
(11) Finding the magnifying power of microscope (2)
P el 2 7
M - '“'“T: -'&:T’mm i B !' I' Evepitcoe if_?
5T B e i: | E T
._'.;:‘ “*-:_“:_:_ i I| = d n_,.a:' g% -
Crbjective P L L= =

(Note: Give full credit of the diagram, if a student draws diagram for
normal adjustment.
Deduct 2 mark for not showing the direction of propagation of
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light.)

Linear magnification due to the objective is

h h'
““B:H:[ﬂ

h' L
m{]:_:_

h f

Here L 1s the distance between the second focal point of the objective and

the first focal point of the eyepiece.
Linear magnification due to eyepiece 1s

D
m, =|1+—
[ fEJ

Thus, the total magnification 1s, m =m, xm,

L. D
m =—| I4—

Ay
Note: full credit of the derivation should be given if a student derives

D
m=-L| 1+ —
H{] f.::e

(11) Given:
u,=—1.5cm
I, =l25¢cm
I, =5cm
D=25cm
11 1
fo Vo U

15

V= —Cm
2

Ima :h:lﬁx | s
u, 2 1.5

/2

72

/2

/2

/2
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|mﬂ =1+ 2 =6 &
5
m=m,xm_, =35x6=30 Z
OR
(1) Ray diagram for image formation by astronomical telescope
in normal adjustment. (1%%)
Expression for magnifying power (172)
(11) Formula (V2t2)
Calculation of focal length of both lenses (Vat2)
(1)
—__Objective l"' Jé Eyepiece
- L__H\ H—_It_—f_l_.
el S v B o 1%
Magnifying power (m)
b ,
o
h 1
= /2
p=1
h
o =—
fD
m=1 z
fB
(1) m=29, d=150cm  (Given)
£ 29 L
nmes——
£t 10 /2
t,+1, =150
/2
f, =38.5cm
f =150-38.5=111.5cm ® .
(a) . .
33 (1) Explanation (1)
Obtaining expression for average velocity (2)
(11) Finding ratio of drift velocities (2)
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(a) (1) Under the effect of external field, an electron experiences a force

F =—eE between collisions

Due to this force the electron 1s accelerated and attains a velocity. This
velocity 1s different for different electrons, which averaged over all electrons
gives average drift velocity. This drift velocity 1s constant for a given
temperature.

Expression of average velocity:

. . _ ek
Under the action of an electric field electrons get accelerated with a =——
m

Velocity of an electron at any instant of time 1s

Average velocity of the electrons at time ‘t’ 1s the drift velocity
Vd :(VJ )

average
: - ek
(V: )mJEﬁ:ng — (Vi )m’erﬂge - ; (II )fwemge

But (v,) =0 duetorandomness

adaverage

1 ,
v, «c— for same diameter and current

n

n, =1.5n, (Given)

72

72

/2

s

VZ

2

ZOLLEGE.:
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(b)

(1)

11.

(11)

OR

(1)
1 Plot showing variation of V with R (1)
11 Plot showing variation of V with I (1)
(1)

(1) Obtaming expression for current flowing through circuit (1 %)
(1) Obtaining expression for terminal potential difference across the
equivalent cell. (15)

R
i_1|1|1
eq ’r1 r2 r3
L_l L
r,, 2r  3r 6r
P

2
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Given cells are of equal emf (E) and connected in parallel, so

Ecq_EIE .E
r 2rl3rl6r

€q

q
R+1,

Current flowing [ =

= l
R+r

The terminal potential difference

V=E,_ -1,

]

E
V=E
(R+r)xr
ER

R +r

N =

2

Z

Z

72

Z 3

SECTION E

34

(1) Calculation of equivalent capacitance (1)
(1) Explanation of electric field reduction (1)
(111) Finding the potential difference across the combination (1)
Finding the charge lost by capacitor A (1)

OR
Finding the capacitance of system (2)

(1)

VZ
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C..=C+C
T %
(Note: Give full credit to a student 1f 2C written directly)
(11)  Within the dielectric slab, induced electric field due to polarization, 1
decreases the electric field.
Alternatively: E=Eo— E,
; E,
Alternatively: E =
K
(111)
(a) Vl _ Qﬂn‘a _ 2 '/2
C.. 3C
F 47 .,
O B
(b)
. Vo0
— C W — T —
0, 3~ 3
Q,=CV =0 A
Charge lost by capacitor A 1s
0 20
A = —_— 1/
O=0 . 2
OR
6K €, A 1
Capacitance of left portion, C; = ;” /2
. : , - 3Ke, A
Capacitance of right portion, Cs Y ,
As the capacitors are 1n series
SR S 1
Cffqi Ci | CZ /2
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1 d - 2d A

C, 6Ke,A 3Ke, A 6KAe,

C L 6K14 E() 1/1

eqi Sd 4

35 1) Answer and explanation (72 + 2)

11) Answer and explanation (2 + 1)

1) For finding radius of curvature (2)

OR

Finding the separation between lenses (2)

(1) No, Z
The lens 1s made up of two materials of different refractive indices. It 2
has two focal lengths.

(11) Yes V%.
Rays are still intersecting/ converging at the location of image. /2

1 | Taal |
1) —=(n-1 1
(i11) 7 ( )_ R R /s
R =+R, R, ==R 1/,
1 =(n—1) 2
f R y
R=2(n-1)f
R=2 (1.55-1) x 20=22 cm Z
OR
Forlens A (f=15cm)
u =-30cm
1 1 1
v u f
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11 1 1 /2

v, 15 30 30

/
v, = 30 cm ’
For lens B
For rays to go parallel to principal axis out of lens B the image
formed by lens A must lie at the focus of B
So d= 30+10=40 cm 1 4

Alternatively: (Object 1s kept at 2f so image will also be formed at 2f on the
other side of the lens 1.e. at 30 cm. Now the final image 1s to be formed at

infinity so the image formed must lie at the focus of the second lens (B).
Thus separation 1s 30 +10 =40 cm)
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)

Senior School Certificate Examination, 2023
SUBJECT: PHYSICS (042) (PAPER CODE 55/5/3)

General Instructions: -

1 You are aware that evaluation 1s the most important process in the actual and correct
assessment of the candidates. A small mistake in evaluation may lead to serious problems
which may affect the future of the candidates, education system and teaching profession.
To avoid mistakes, it 1s requested that before starting evaluation, you must read and
understand the spot evaluation guidelines carefully.

2 “Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its’ leakage to
public in any manner could lead to derailment of the examination system and affect
the life and future of millions of candidates. Sharing this policy/document to anyone,
publishing in any magazine and printing in News Paper/Website etc may invite action
under various rules of the Board and 1PC.”

3 Evaluation 1s to be done as per instructions provided in the Marking Scheme. It should not
be done according to one’s own interpretation or any other consideration. Marking Scheme
should be strictly adhered to and religiously followed. However, while evaluating,
answers which are based on latest information or knowledge and/or are innovative,
they may be assessed for their correctness otherwise and due marks be awarded to
them. In class-X, while evaluating two competency-based questions, please try to
understand given answer and even if reply is not from marking scheme but correct
competency is enumerated by the candidate, due marks should be awarded.

4 The Marking scheme carries only suggested value points for the answers

These are in the nature of Guidelines only and do not constitute the complete answer. The
students can have their own expression and 1f the expression 1s correct, the due marks
should be awarded accordingly.

S The Head-Examiner must go through the first five answer books evaluated by each
evaluator on the first day, to ensure that evaluation has been carried out as per the
instructions given in the Marking Scheme. If there 1s any variation, the same should be zero
after delibration and discussion. The remaining answer books meant for evaluation shall be
given only after ensuring that there 1s no significant variation in the marking of individual
evaluators.

6 Evaluators will mark( V' ) wherever answer is correct. For wrong answer CROSS ‘X” be
marked. Evaluators will not put right (v )while evaluating which gives an impression that
answer 1s correct and no marks are awarded. This is most common mistake which
evaluators are committing.

7 If a question has parts, please award marks on the right-hand side for each part. Marks
awarded for different parts of the question should then be totaled up and written in the left-
hand margin and encircled. This may be followed strictly.

8 [f a question does not have any parts, marks must be awarded 1n the left-hand margin and
encircled. This may also be followed strictly.
9 [f a student has attempted an extra question, answer of the question deserving more marks

should be retained and the other answer scored out with a note “Extra Question”.

10 No marks to be deducted for the cumulative effect of an error. It should be penalized only
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once.

11 A full scale of marks 0-70 (example 0 to 80/70/60/50/40/30 marks as given in Question
Paper) has to be used. Please do not hesitate to award full marks if the answer deserves it.

12 Every examiner has to necessarily do evaluation work for full working hours 1.e., 8 hours
every day and evaluate 20 answer books per day in main subjects and 25 answer books per
day 1n other subjects (Details are given in Spot Guidelines).This 1s in view of the reduced
syllabus and number of questions in question paper.

13 Ensure that you do not make the following common types of errors committed by the
Examiner in the past:-

e [eaving answer or part thereof unassessed in an answer book.

e (Giving more marks for an answer than assigned to it.

e Wrong totaling of marks awarded on an answer.

e Wrong transfer of marks from the inside pages of the answer book to the title page.

e Wrong question wise totaling on the title page.

e Wrong totaling of marks of the two columns on the title page.

e Wrong grand total.

e Marks in words and figures not tallying/not same.

e Wrong transfer of marks from the answer book to online award list.

e Answers marked as correct, but marks not awarded. (Ensure that the right tick mark 1s
correctly and clearly indicated. It should merely be a line. Same 1s with the X for
Incorrect answer.)

e Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

14 While evaluating the answer books if the answer 1s found to be totally incorrect, it should
be marked as cross (X) and awarded zero (0)Marks.

15 Any un assessed portion, non-carrying over of marks to the title page, or totaling error
detected by the candidate shall damage the prestige of all the personnel engaged in the
evaluation work as also of the Board. Hence, in order to uphold the prestige of all
concerned, it 1s again reiterated that the instructions be followed meticulously and
judiciously.

16 The Examiners should acquaint themselves with the guidelines given in the “Guidelines
for spot Evaluation” before starting the actual evaluation.

17 Every Examiner shall also ensure that all the answers are evaluated, marks carried over to
the title page, correctly totaled and written in figures and words.

18 The candidates are entitled to obtain photocopy of the Answer Book on request on payment

of the prescribed processing fee. All Examiners/Additional Head Examiners/Head
Examiners are once again reminded that they must ensure that evaluation 1s carried out
strictly as per value points for each answer as given in the Marking Scheme.
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MARKING SCHEME: PHYSICS(042)
Code:55/5/3
Q No. VALUE POINTS/EXPECTED ANSWERS Marks | Total
Marks
SECTION - A
1 (A) 4uC ]
2 No option 1s correct. 1
[Award one mark to each student]
3 (A) Nickel ] ]
4 (D)1.0V 1
5 (A) Gamma rays ]
6 (C) (1) remains constant, but (11) increases ]
7 (C) he/E 1 ]
8 (D) 1 ]
9 (D) 1.1eV ]
10 (A) 1 ] 1
11 (D) ] ]
p 1
g m—y. )\,
12 (C) Two of them connected 1n series and the combination in parallel to the ] ]
third
13 1(A) o'LC 1
14 (A) 420 nm ] ]
15 (A) n’ 1 ]
16 (A) Both Assertion (A) and reason (R) are true and (R) 1s correct ] ]
explanation of (A)
Note:
In Hind1 version none of the answer 1s correct, so award one mark to
each student who opted Hindi medium to write the answer.
17 (C) Assertion (A) 1s true and Reason (R) 1s false. ] ]
18 (C) Assertion (A) 1s true and Reason (R) 1s false. ] ]
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SECTION-B

15 (1) Graph showing the variation of photon electric current with
anode potential for two different intensity (1)
(11) Important features (1)
A
[
&
S
S L, >
O
¥ e it ks
n- . -
| 1
J}JI .'Jf.
Stopping potential ,f‘J
. /iy
- D -
- Retarding Collector plate -
potential potential
Increase in intensity does not change the cut-off potential. L 4 1/, )
The increase 1n intensity increases the value of saturation current.
(a)
20
(1) Effect of velocity of electron on de- Broglie wavelength  (12)
Justification (72)
(1) Effect of accelerating potential on de- Broglie wavelength (%)
Justification (12)
(1) A= h/mv 1,
With decrease in velocity, de- Broglie wavelength increases V2
. h
(11) A= ,
J2meV /-
1
With increase in accelerating potential, de- Broglie wavelength decreases 2
OR
Page 4 of 23
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(b)

(1) Effect of frequency of incident radiation on stopping potential (%)

Justification (12)
(11) Effect of intensity of incident radiation on stopping potential (72)
Justification (12)

(1) With increase 1n frequency stopping potential will increase.

o = VT
€ E

(11) Stopping potential remains same.
Energy of photoelectron ejected 1s independent of intensity
of radiation

2

V2

%
%

21

Methods to produce Electromagnetic wave (1)
Two characteristics (Y2t2)

1. Charged particle moving with varying speed.
2. Oscillating charge

3. By using LC circuit

(any one)

Characteristics of em waves (Any two )

(1) Travel with speed of light in vacuum

(2) Transverse 1n nature

(3) No medium required for propagation

(4) Can be polarized

(5) Exert pressure

(Any other relevant characteristics )

at"72
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22

(1) Calculation of electrostatic P.E. of the arrangement (1)
(11) Potential at point D (1)
- s
o U=_"01 K01 ke
1 = 1
L. L L
k £,
U o= - —
L

(11) V - VDA T VDB T VDC

,_2KOQ 2Kq 2Kq

N3 L L

VZ

VZ

VZ.

2K
L AL Z
L3 2
23 (a) Calculation of magnitude of field (2)
4 Hol
B, = T V2.
B =B’ +B’ 1
f 2
hz@q
\ 2R
7

Note: Since direction of current 1s shown clockwise as well as anti-clock

wise 1n the vertical loop. So no marks 1s assigned for direction of magnetic

field.
OR
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(b) Calculation of magnitude of force (1}2)
Direction (2)
F = q(V X B) I/Z
B = Ho! and @ =90’ ,
27y
p HoqVl y,
21y
Force 1s along + X axis /2
Alternatively 2
B Hoqvl
2ny
24 Showing the equal drift velocity in the two conductors ~ (2)
[ =nedAVd /2
F p o VA
“ ned ned pl 72
V
W =
olne Y,
In parallel drift velocity 1s independent of area cross section
So drift velocities are same in both the conductors 72
2
25
(1) Finding mutual inductance from graph (1)
dl
ii Finding —- 1
(11) g — (1)
(1) ¢, = Mi, %
Slope of the graph , M = %
|
M=25H
V2.
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7

V2 2

SECTION-C

26

(a)

Tracing the refractive wavefront
Verification of Snell’s Law of refraction

(1)
(2)

Incident wavefront

Medium |
I'l
Medium 2

Refracted

Vg <l K wavelronlt

AB is incident wavefront, incident at an angle 1. let T be the time taken by
wavefront to travel distance BC.

BC=v, 7 where vi is speed of wave in medium 1

To determine shape of refracted wavefront, we draw a sphere of radius vt

, where v, 1s speed of wave in medium 2.
CE represents a tangent drawn from point C on sphere, CE 1s the refracted
waveftront.

Vi T

BC _vt
AC AC
2B 5y
AC AC

Where 1 and r are the angles of incidence and refraction, respectively.
sini v, f,

SINZ = and

SIn 7 =

smmr v, U
M SIni = 1, sSinr

This 1s the Snell’s law of refraction.
OR

i

VZ

V2

Z

Page 8 of 23

ZOLLEGE.:



Diagram showing the reflection of plane wave (1)
Verification of Law of reflection (2)
Incident
wavelron!
1
Redlected
'i.lr‘ avelront
M K M

Consider a plane wave AB incident at an angle 1 on a reflecting surface
MN. If v 1s the speed of the wave in the medium and if t represents the time
taken by the wavefront to advance from the point B to C then the distance Z
BC=vr1
In order to construct the reflected wavefront, draw a sphere of radius vt
from the point A. Let CE represent the tangent plane, drawn from the point
C to this sphere.
In AAEC and AABC %!
AT =BE =v{
LCEA=ZABC (90" each) ;
AC 1s common side &
AAEC =AAEC y
' Li=Lr 3
Thais 1s the law of reflection.
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27

(1) Calculation of rms value of voltage drop across resistance and

inductor
(11) Power factor

(1+1)
(1)

I = 14sin(1007¢) A

I, 14
I, =—2=— A

rms \/ 1 - 4

I =10A

FIs

R=30Q

Vi

¢

=10 x30=300V

2
X, =wL=1007x— =40 O

S
V, =10 x X, =10 x40 =400V

=400V

Z = X2 R

Z =+/(40) + (30)’
=50 O

30
Cosgp=—
4 50

3
Cos¢p =—
? 5

2

2

VZ

/2

2

2 3

28

Principle of ac generator
Working

Obtaining expression for induced e m f

(1)
(1)
(1)

Principle: Whenever magnetic flux linked through a coil changes an emf is
induced.
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Alternatively: ac generator 1s based on the phenomenon of electromagnetic
induction.

Working: The coil (armature) 1s mechanically rotated in the uniform
magnetic field by some external means. The rotation of the coil causes the
magnetic flux through it to change. So an emf 1s induced 1n the coil.

Expression for induced emf
Flux linked with the coil at any instant of time is-

¢, = BAcos wt

c= —N déﬂ
dt

e=—-NBA L) (cos wt)
dt

Thus, instantaneous value of emf 1s

e= NBAw sin wt

Z

Z

29

(a) Methods to increase current sensitivity of moving coil
galvanometer (1)
(b) Calculation of resistance of galvanometer (2)

(a) Current sensitivity of moving coil galvanometer can be increased
by

(1) increasing number of turns in the coil (/. a N)

(2 ) increasing magnetic field strength (/. a B)

(3) using a material having lesser value of torsional constant [Iﬁ o EJ

(4) increasing area of cross-section of the coil

( Note- Any one of the above )

v
(b) R—[——G

4

For range (0-V")

”
R="—-G S,

or

For raﬁge (0-2V)

VZ

VZ
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2V %
R, = G (2) |
I
h . 72 3
On solving equations (1) and (2)
G =Rz - 2R
(a)
30 Calculation of B.E. of a particle (3)
Number of Protons = 2
Number of neutrons = 2
BE.=|(ZM,+(A-Z)m,)—m, |C !
Am =[(2 x1.007825 + 2 x 1.008665) — (4.002800)] u -
B. E. =0.03018 x 931 MeV
B E. =28 MeV 1
OR
(b)
Calculation of energy released in the fission (3)
Binding energy of nucleus P =7.6 x 240 = 1824 MeV Y
Binding energy of nucleus Q = 8.5 x 110 =935 MeV 1,
Binding energy of nucleus R ~ 8.4 x 130 = 1092 MeV 1,
Binding energy of (Q + R) =935+ 1092 = 2027 MeV 1,
Energy released = Binding Energy of ( Q + R) - Binding energy of P Y
Energy released =(2027-1824) MeV 1, 3
=203 MeV
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SECTION-D

31

(a)
Circuit arrangement for V-I characteristics of p-n junction in
(1) forward bias (1)
(1) reverse bias (1)
V-I characteristics (1)
Explanation of
(1) Minority carrier injection in forward bias (1)
(11) Breakdown Voltage in reverse bias (1)
(1)

: Volimeter(V)

p{><11
@
Milliammetler
(rmA) \
/‘ Switch
“1 |
¥ S
’,}h Voltmeter(V)
Gy
P n
()
Mic_rﬂammeter'
(BA)
\ Switch
| |
I
(b)
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I (mmA)

100
nll
€0)
30 —

20

100 20O 60 40 220 I I |

1 i

0.2 0.4 0.6

I ()

(<)

(Note: Do not deduct marks for not showing values.)

Minority carrier injection: Under forward bias electrons from n-side cross
the depletion region and reach p-side. Similarly, holes from p-side | |

cross the junction and reach the n-side.

Breakdown voltage: It is the voltage under reverse bias for which reverse | |

current increases sharply

OR

0.8 1.0

= VvV V)

(b) . .
Naming two important processes (72 + )
Circuit diagram (1)
Working of junction diode as a full wave rectifier (1)
Input & output waveforms (1)
Characteristics / Property (1)
(a) Diffusion 72
Drift 72
Centre-lTap
Transformer
pra =3 Diode 1{12.})
A E— |
Centre
CTTLTC :ﬂ:- 5=
§
Diode 2(13,} ' E.’. Chatpud

e ¥

=l
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Suppose the mput voltage to A with respect to the centre-tap at any instant
1s positive. At that instant, voltage at B being out of phase will be negative.
So, diode D; gets forward biased and conducts (while D2 being reverse
biased i1s not conducting). Hence, during this positive half cycle we get an | 1
output current (and a output voltage across the load resistor Rp). In the
course of ac cycle when the voltage at A becomes negative with respect to
centre tap, the voltage at B would be positive. In this part of the cycle diode
D1 would not conduct but diode D> would, giving an output current and
output voltage (across Rr) during the negative half cycle of the input ac.

: " " N
E i ; P Z
S : ': s
= \/\hn\\_/ e
L:S F:-;:_:' Due to ; Due to Due Lo .r Due to i %
E é 1}1-( [}-_-g‘/ I'Ju/ . \/
- ' "
Property Junction diode allows current to pass only when it 1s forward | 1 5

biased.
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32

(1) Ray diagram of compound microscope. (17%)
Expression for total magnification (1'%)
(11) Finding the magnifying power of microscope (2)
P — e fe— |
F=L - X
10 P 1Y = | , | Ewcpiece -

el '--_':.# i | -
. - LY : __u-“:-_ | | _..“__.-" -
Crhjective A i,:: =
a. - :__—"FI‘
L,
1_"'-

2 S |
(Note: Give full credit of the diagram, if a student draws diagram for

normal adjustment.

Deduct 2 mark for not showing the direction of propagation of
light.)

Linear magnification due to the objective is

T

b L
g T

Here L 1s the distance between the second focal point of the objective and
the first focal point of the eyepiece.
Linear magnification due to eyepiece is

m, —{1 D]
fﬂ

Thus, the total magnification 1s, m=m, xm,

L(, D
m=—|1+—
149 T

Note: full credit of the derivation should be given if a student derives

D
m=-0| 4=
U Je

(i)  Given:

172

/2

/2

/2
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(1)

u,=-1.5cm

f,=1.25cm
f, =5cm

D=25cm
L_l |
To Y% W

\Y% —-1—50111
2
m,| = Y= =S
Ty 215
‘mc—[H—E}
fi.':
‘mc=l+%5—=6

m=m,xm_ =5x6=30
OR

(1) Ray diagram for image formation by astronomical telescope

in normal adjustment. (12)
Expression for magnifying power (1'2)
(11) Formula (l2tl2)
Calculation of focal length of both lenses (2t2)
Objective "" J& - Evepie
— ot
— ,.._?_.: J: _'f’h LA ﬁ}:
- -

/2

/2

/2

/2

172
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Magnitying power (m)
m= Ll
o
h
ey T 2
R =2 &
~h
m= o
f /2
(M) m=29,d=150cm  (Given)
f 29
f. 10 ,
f,+f =150
/2
f. =38.5cm
/2
fe =150 38. 8=k 1. 58m y .
2
33 (2) (1) Explanation
Obtaining expression for average velocity
(11) Finding ratio of drift velocities
(a) (1) Under the effect of external field, an electron experiences a force
F=—eE between collisions.
Due to this force the electron 1s accelerated and attains a velocity. This
velocity 1s different for different electrons, which averaged over all
electrons gives average drift velocity. This drift velocity is constant for a 1
given temperature.
Expression of average velocity:
Under the action of an electric field electrons get accelerated with
E
m
Velocity of an electron at any instant of time 1s
I 1
V.=V, _ﬁri &
m
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Average velocity of the electrons at time ‘t’ 1s the drift velocity
Vd = (VI )fwemge
e st E’E 1/
(K ).:wemge — (Vf )ﬂvemge* _E (Ia )cwemge =
But (V,),eue =0 duetorandomness
ﬁd:O—Egr
m
oF
Vo = " T v,
(11) v —L( ul ]xl 1/
e erD’ ) n ’
1
v, oc— for same diameter and current 72
n
n, =1.5n, (Given)
AT 1
V. .8 O
OR
(b)
(1)
1 Plot showing variation of V with R (1)
11 Plot showing variation of V with I (1)
(11)
(1) Obtaining expression for current flowing through circuit (1 %)
(i1) Obtaining expression for terminal potential difference across the
equivalent cell. (15)
(1) 1 '
v
. 1
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11.

(11)

- - E/r

1 1.7 1
— e, e
req ri J".2 r3
| 1 1 |
—
7, 2r  3r 6r
v, =T

Given cells are of equal emf (E) and connected 1n parallel, so

Ecq_EIEIE
r 2rl3rl6r

¢

L,_=L

eq

cq
R +1,

Current flowing [ =

il = d
R+r

The terminal potential difference

V=E_-I,
V=E - X T
(R+r)
ER
V =
R +r1

vz

V2

72

vz

VZ

72
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SECTION- E

34

(11)

G —={n~1)

1) Answer and explanation
11) Answer and explanation
111) For finding radius of curvature

OR
Finding the separation between lenses

(72 + 72)
(72+ 72)
(2)

(2)

No,

The lens 1s made up of two materials of different refractive indices. It

has two focal lengths.

Yes

Rays are still intersecting/ converging at the location of 1image.

/ R R,

R =+R, R, =-R

1 2 4
7"k,
R=2(n-1)f

R=2 (1.55-1) x 20=22 cm

OR
Forlens A (f=15 cm)

u =-30 cm

"]
f

1 1
vV ou

i 1 1 1

v, 15 30 30

/2
%

/2

/2

/2

%

/2

/2

/2
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v, = 30 cm 72
For lens B
For rays to go parallel to principal axis out of lens B the image
formed by lens A must lie at the focus of B 1
So d=30+10=40 cm
Alternatively: (Object 1s kept at 2 so image will also be formed at 21 on
the other side of the lens 1.e. at 30 cm. Now the final image 1s to be formed
at infinity so the image formed must lie at the focus of the second lens (B).
Thus separation 1s 30 +10 =40 cm)
35
(1) Calculation of equivalent capacitance (1)
(11) Explanation of electric field reduction (1)
(111) Finding the potential difference across the combination (1)
Finding the charge lost by capacitor A (1)
OR
Finding the capacitance of system (2)
(1)
C\/\/
C
e N
\/ r— 3 1/
C w
||.€
||
C. . =C+C
—=2C &
(Note: Give full credit to a student if 2C written directly)
(11)  Within the dielectric slab, induced electric field due to polarization, 1

decreases the electric field.

Alternatively: E = Eo— E,
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Alternatively: E =

K
(iii)
S o
=LV
3C 3
(b) )
Qd':cxg_%
0,=CV=0

Charge lost by capacitor A 1s

O 20
A =0-==—=
0=0 5 A
OR
6K €, A
Capacitance of left portion, C; = ;ﬂ
3K €, A
Capacitance of right portion, C; = ;;
As the capacitors are 1n series
1
Cffqi C[ | Cg
1 d ~2d 5
Ceqr’ 6K E{j A | 3K E{j A 6K/4 E()
C - 6KA e,
o 5d

/2

/2

/2

/2

/2

%

/2

/2
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