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

Senior School Certificate Examination, 2023
SUBJECT NAME PHYSICS (PAPER CODE 55/3/1)

General Instructions: -

1 You are aware that evaluation is 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 is 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.”

3 Evaluation is 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.

5 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 is 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 is 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 Is correct and no marks are awarded. This is most common mistake which
evaluators are committing.

" § It 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 If 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 If 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
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

1

ZOLLEGE.:



deserves it.

12 Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours
every day and evaluate 20 answer books per day in main subjects and 25 answer books
per day in other subjects (Details are given in Spot Guidelines).This is 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 Leaving 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 is with the X for
iIncorrect 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 is 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 is 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 is 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: 55/3/1

Q.No. VALUE POINTS/EXPECTED ANSWERS Marks | Total
Marks
SECTION A
da (b) ~(1.0x10° 2; 1 1
C
2. (a) Electric Field 1 |
3. (d) nevy | |
4. (¢) 1 |
B
0

S. (d) a helix with increasing pitch. |
6. (b) inductor decreases and the capacitor increases |
7. (d) ultraviolet | |
8. (c) TaA° 1 l
9. (b) twice |
10. (a) h 1
11. (b) 0.51eV | |
12. 9 | |

(b) =

5
13. ©) 5x10°m™ |
14. (¢) the potential barrier 1s raised | |
15. V | 1
Q) =

(a) g
16. (d) Assertion (A) 1s false and Reason (R) 1s also false. | |
17. (a) Both Assertion(A) and Reason (R) are true and Reason(R) 1s the correct | |

explanation of the Assertion (A)
18. (c) Assertion (A) 1s true, but Reason (R) 1s false | |
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SECTION B

19.

Ratio of magnetic fields at the centres of loop A & loop B 2

Y2

%:

7

%

20,

Definition of Displacement Current 1
Difference 1

Displacement current: It is the current that arises due to the rate of change of
electric field/flux.

Alternatively:-

d¢
1, =€u( dIE]

Alternatively: The term with units of current to explain the continuity of
current in a region.

Difference:
Displacement current 1s due to change 1n electric flux.
Conduction current is due to flow of electrons.

Alternatively:

! :gﬂ(défg]
dt

[ - da
dt

21.

(a)

Statement of Huygen’s Principle 1
Explanation 1

Statement: Each point of the wavefront is the source of secondary disturbance
in all directions.

ZOLLEGE.:
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Common tangent to all the secondary wavelets gives new position of the 1
wavefront.
Explanation: Light energy cannot travel in backward direction. 1
Alternatively:
It was an adhoc assumption .
Alternatively:
1
For back wave: [= > (1+ cos 6)
at 0=180" :; contribution is zero.
Alternatively:
Amplitude of secondary wavelets 1s maximum in forward direction and zero in
backward in direction.
Note: If any other relevant explanation given, give full credit.
OR
(b)
(1) Diagram for concave mirror |
(11) Diagram for convex lens
(1)
Concanve gnirrar
af roednes M
— |
[recaclerad
) AR TR RN F-
gl
Spphericad wave lronlt
o reaclijuas /42
(11)
I .
“:‘“if"_” A rf‘\. Incie 1
plancwave
plan
\
v.a-
‘ \
iy .
T
Spherical wavelront 2
ol radius |
5
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22,

Calculation of critical angle 2

From Snell ‘s law:-

U, sini, = 1, Sin 90° %
2><81n1c:\/§><1 1/,
sin i 1
Ini, =—
"2 Ya
[ =45°
L
Alternatively:
e 1
SITML =
c B
Hy 1
o 3 1
Sini, = — %
V2
| =45 e
23. (a)
Graph of binding energy per nucleon as a function of mass number A |
Explanation 1
E 1O
E o ‘:.:i ‘HF{.‘ e lul::l .l
- D[ 2 e ¥ -
; o : O o il --L—  — i__.ﬂu _r;ll-l_.U
= J%- (O
= ™
t C[Lm
- 1
S a
i ‘H
Z aff
= ‘H
%0 50 100 150 200 250
Mass numbenr (A)
Explanation:-Nuclear forces are short range & show saturation, while the
electrostatic force are neither short range nor show any saturation. Hence for i

heavier nucle1 (A>170) the electrostatic force of repulsion becomes
predominant, decreasing the binding energy per nucleon.
Alternatively:-As the size of the nucleus increases, the nucleus becomes
unstable.

Note: No deduction of marks if values of elements are not shown in the graph.

6
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OR

(b)

Expression for radius of the n™ orbit in a hydrogen atom 2

2
r Fn

n_h
27T
Using equation (1) &(2)

mvr =
Iy

2q 2
h 4 i
y = ok Rl PP 0.53 x 10 10{12 m

! m(zﬂ-)z e’

12

12

24.

Roles of diffusion current and drift current 1+1

During the formation of p-n junction ,and due to the concentration gradient

across p-,and n-sides, holes diffuse from p-side to n-side (p — n) and electrons

diffuse from n-side to p-side(n— p).When an electron diffuses from (n— p), it
leaves behind an 1onized donor(positive charge) on n-side which 1s immobile.
Similarly, when a hole diffuses from (p — n) due to the concentration gradient,
it leaves behind an 1onised acceptor (negative charge) which 1s immobile. This
space—charge region on either side of the junction together i1s known as
depletion region.

As a result, an electric field 1s developed across the junction. Due to this field,
an electron on p-side of the junction moves to n-side and a hole on n-side of
the junction moves to p-side. The motion of charge carriers due to the electric
field 1s called drift .Initially, diffusion current is large and drift current is
small.

As the diffusion process continues, the electric field strength & hence drift
current increases .This process continues till diffusion & drift current becomes
equal.
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25.

Explanation of property

Difference between half wave and full wave rectifier.

pn-junction conducts in forward bias.

Alternatively:-pn-junction 1s a uni-directional device.

The half-wave rectifier gives output only for half of the input cycle .The full-

wave rectifier gives output for both the halves of the input cycles.

Alternatively:-If output waveform of both the rectifiers shown
diagrammatically, then full credit to be given.

SECTION C

26.

(a) When V 1s doubled, effect on
(1) Electric field

(11) Drift velocity

(111) Current density

(b) When [ 1s halved, effect on
(1) Electric field

(11) Drift velocity

(111) Current density

%)
1h
1o

15
15
%)

(a) When V 1s doubled,

(1) Electric field 1s doubled.
(11) Drift velocity is doubled.
(111) Current density 1s doubled

(b) When [ 1s halved,
(1) Electric field 1s doubled.
(11) Drift velocity 1s doubled.

(111) Current density 1s doubled

Alternatively:

12
12
12

12
G
12
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i) v, :[ﬁlr = ”(V)
m m\ I

v.a V v, =2V,
(111)  Current density J = L] = L
A RA
. J 1s also doubled.
(a) When [ 1s halved
. V.
(1) EZT’ E'=2F
E
(11) de(i)f= e[v]r
m m\ [
WV, =2V,
I A V
(111) J=—=L=V =—
A RA A\ pl) pl
. J 18 also doubled.
27,
Definition /Meaning of Mutual Inductance 1

Expression for Mutual Inductance

Mutual Inductance-It 1s the magnetic flux in the secondary coil due to the flow

of unit current in the primary coil.

Alternatively:

It 1s the emf induced in the secondary coil when rate of change of current in
the primary coil 1s unity.

Expression for Mutual Inductance

Let N; and N> be the total number of turns of coils S| &S,, respectively.

When a current I, 1s set up through S,, it in turn sets up a magnetic flux
through S1 =N, ¢ =ML e (1)

M, 1s the mutual inductance of solenoid S; w.r.t. S».

Magnetic field dueto I, in S, = x, (%)I2

N @ =N} (e 2)( o %h) --------- 2)
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From equation (1) & equation (2)

#, NN,
z

M=

12

28.

(a)

(1) Expression for current
(11) Reactance of the capacitor
Graph of 1 versus @1

(i) V. Sinwr=-L
&

dg d

I="L==(cV sinwr)
dt  dt

I =wCV cosowt

Alternatively:-

V
- m = ' ra
I = y coswt =1 _sin(wt + /2)
wC
- V
L. i . A ol . T
(11) I = y sin(wt + A)—Im sin(wt + é)
wC

: : |4
Comparing with 7 = T
/f:uc

. 1
Reactance of the capacitor; X, = ~5
4,

o @' ny -+ an . @f

OR
(b)

Expression for average power consumed
Power Factor for

(1) Purely Inductive circuit

(1) Purely Resistive Circuit

2
Y2

10
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Instantaneous Power:;

P=VI=(V sinwr) x 1 sin@t+gp) /2
VI
P = ’”2 - cos ¢ —cos(2wr + @) ]| (1) 1/,
The average power over a cycle 1s given by the average of the two terms in the 1
R.H.S of equation (1). It 1s only the second term which is time dependent .Its /2
average 1s zero (the positive half of the cosine cancels the negative half).
Therefore,
V I |4
Elvg — m m COS¢ — mn m COS¢
2 J2 2
EIL’E — VJ’.‘ILTI.F‘-'I'LT COS ¢
1
Alternatively:-
If the expression 1s deduced using integration, then full credit to be given.
(1) Power factor for purely inductive circuit, ¢= % = cos ¢ =0
(i1) Power factor for purely resistive circuit; ¢=0=>cos¢=1 V2
15
29. .
Calculation of wavelength
Effect on wavelength 1
P h 1/,
2mK
» _( 500 ]ev
1.673
1 -19
:5[]0;*{1.1‘6@(101 5 15
1.673
1 6.63 x 107~
p ; —19 1
S 1673« 107 5 [ 500X 1.6 X 10 %
\ 1.673
1
=1.65x10""m /2
A 1 %)
Jm
11
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For o particle; m, =4m

&

15
— A, ==
2
30.
(a)
(1) Prove that nuclear density 1s constant |
(11) Graph between potential energy & separation 1
Two Inferences 12+ 1
(1) p _ HIAS S
volume
__ mass number X mass of nucleon 72
- volume of nucleus
. Axm  3m
— = 3 1
‘i 7 (RHA”E )3 47 R /2
Hence, density 1s independent of mass number.
(1)
A
- |
[ —»
-« > -
Repulsion Attraction

Inferences
-The force 1s attractive for distances larger than r, /2
- The force 1s repulsive for distance less than r,, 12

Alternatively:-
Any other relevant inference drawn from the graph should be given full credit.

12
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OR
(b)

(1) Graph to show the variation of the number of
scattered particles as a function of scattering angle. |
(11) Two conclusions 2+ 2
Discovery of nucleus |

(1)

10°

10

10" - -

10

10° -

i -
10 . — o

Number of scattered particles detected

1) L -
QO 20 40 &0 820 1 () 1 220 140 160 180

scattering angle @ (in degrec)

(11)- The entire positive charge and most of the mass of the atom are

concentrated in a small space.
-Many of the a-particles pass through the foil. It means that they do not suffer

any collisions.

To deflect the a-particle backwards, a large repulsive force 1s required, which
1s provided only if the greater part of the mass of the atom & its positive
charge were concentrated tightly at its centre. This lead to the discovery of the

nucleus 1n the atom.

Y2

Y2

SECTION D

31.

(a)
(1) Definition & SI Unit of Electric Flux Yo+ 12
(11) Deriving the expression for electric field due to a

uniformly charged infinite plane sheet.

(111) Net charge enclosed by the cube

o

o

i) o =E.A
Alternatively: Electric flux i1s the number of electric field lines passing

through an area normally.
S.I. unit of electric flux Nm”/C or V-m.

13
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(11)
v%;
From Gauss’s law:- g=pE . da=1
/ Cﬁ Eo %
oA
2EA = —
g b5
O
j il
2E .
Alternatively: If the shape of the Gaussian surface is taken cylindrical,
full credit to be given.
(111)
¢, = Edscos180° = —Eds 1/,
=—BL”
1
¢, = Edscos(0’ = Eds /2
=(AL+B)L’ = AL’ + BL
Net flux =¢, + ¢,
— (AL’ + BI*) - BI’ 12
Net flux = AL =L
e
3 ﬂ IA"
=>qg=AL €,
OR
(b)
(1) Definitions & S.I. Unit of electric potential 2+ 12
(11) Derivation of expression of Equivalent capacitance 2
(11) Calculation of Electrostatic Potential Energy 2
(1) Electrical Potential — Electrostatic potential at any point in a region with | 14,
electrostatic field 1s the work done 1n bringing a unit positive charge (without
acceleration) from infinity to that point.

14
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Alternatively:-
Work Done
V=
q

V:{E.Eﬁ

S.I. unit of electrostatic potential 1s volt.

Alternatively:-
S.I. unit 1s J/C.

o -G
0 -G
+ - # | =
- - + -
i - " B
+ : 3 .
C {
V=V+V, = < + O
¢ G
Q _0 1 g l
Cegqg. c" C,
| 1 ]
=—+
Ceq. C, C,
(111)
Potential energy of the system = K e 22 9
- 4a Ja Sa
Potential energy of the system = 0
— K H—Qq_f_@__ﬂ =)
| 4a  3a Sa
N I
4 3 3
= +g~ -0
Iz .3
12¢g
= Q=+ —
L S

Y2

1

12

12

%:

12

12

15
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32,

(a)

(1) For a moving coil galvanometer
Principle
Working

(11) Reason for radial field

]
]
Reason 1t cannot be used as such ]
]
]

How radial field 1s achieved

(1) Principle — When a rectangular loop carrying current I i1s placed in a
uniform magnetic field, it experiences a torque.

Working:-
When a current flows through the coil of a galvanometer, a torque acts on tit.

T = NiABsin 6
For radial magnetic field; sing =1

The spring provides a counter or restoring toqrue kg .

ko = NiAB
In equilibrium; NAB .
p=|—— |

Galvanometer cannot be used as such to measure current because:

-It has large resistance and hence will change the value of current in the
circuit.

-It 1s a sensitive device.

(Any one of the above)

(11) The magnetic field 1s made radial in a moving coil galvanometer so that
the magnetic dipole moment (E) 1s always perpendicular to the magnetic
field (B ) Hence,sind =1 always

Alternatively: The magnetic field 1s made radial in a moving coil
galvanometer to make the scale linear.

[t 1s achieved by using curved magnetic poles.

Alternatively:-By using soft iron cylindrical core.

OR
(b)
(1) Derivation of expression for magnetic field
on the axis of a current carrying loop. 5
(11) Two differences between
diamagnetic and paramagnetic substance. 1+1
16
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(1)
9
dl ‘
| ﬂ ' po z
Rl |
IT” I X J[.“:;E, .
v
' dl
‘2: cipiai
fi” - IL"!II I‘fﬂ X r|
4 V2
* p,idl sin 90’
4z (x*+R*) :
dB, cancels out.
Net B = [dB, = [dBcoso 5
_ 4, J. idl R
77 (P +R) (v +R)"
= MR __ (dr
% o \3/2
4.?3'(.1'& + “)
' Y2
gl (2zR)
dr(x* +R’)
B ulR* - %;
B—.H.,:l—' z’ -g_.wi
2(x* + R*)
(11) Differences
Diamagnetic Materials Paramagnetic Materials
(1) Susceptibility 1s between -1 and 0. (1) Susceptibility i1s a small positive 1+1
number.(slightly greater than zero.)
(11) Relative permeability 1s between O | (i1) Relative permeability 1s slightly
and 1. greater than 1.
(111) W < o (111) B > p,
(1v) Tendency to move from stronger to | (1v) Tendency to move from region of
weaker part of external magnetism. weak to strong magnetic field.
(v) 1s repelled by a magnet. (v) 1s weakly attracted by a magnet.
(v1) Field inside the material 1s reduced. | (vi) Field inside 1s slightly enhanced.

17
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(vii) (vi1)

=¥

v

Any two of the above mentioned differences.

33,

(a)

(1) Ray diagram showing formation of real image in a concave mirror.

(11) Position of image formed

1
Obtaining the relation between u,v and R 2
1
1

Height of image formed

From Fig. the two right-angled triangles A'B'F and MPF are similar. (For
paraxial rays, MP can be considered to be a straight line perpendicular to CP.)
Therefore,

BA BF
PM  FP
B'A" B'F

=— (.. PM = AB)
! i )
BA  FI i

Since £ APB = 2 A'PB’, the right angled triangles A'B'P and ABP are also

similar. Therefore,
B'A' B B'P
BA BP

arT

13
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Comparing equations (1) and (11)
BF BP-FP B'P

P FP BP

————— (111)
B'P=-v,FP=—{, BP =—u;
Using these 1n Eq.(i111) we get LI
g q. BEL — S 7R
Alternatively:- If the result derived by any other method, full credit to be
given.
(11) For lens: L.
v u f
u=->m, f=+Ilm
LN 5
v =5 (+])
— V= E m=1.25m
4
S
v (+,«é)
M = — —
O u (-5)
[=(-0.25) x (1.8)
[=-0.45m
OR
(b)
(1) Ray diagram showing refraction
of a ray of light through a rectangular glass prism. 1
Obtaining the relation between @, A& S,
(11) Finding Refractive Index of material of the lens. 2
(1)
2
. A
T TR
19
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In the quadrilateral AQNR, two of the angles (at the vertices Q and R) are
right angles. Therefore, the sum of the other angles of the quadrilateral 1s 180°.
LA + £QNR = 180°

From the triangle QNR, r{ + r, + ZQNR = 180°

Comparing these two equations, we get

Iy +1> = A e (I) Y2
The total deviation ¢ 1s the sum of deviations at the two faces,
s =(1-1;)+(e—1p) thatis, § =i+e—-A oo (ii) :
When 6 =6, 1=e&ri=n 72
From (1); 2r = Aorr=A/2
From (11); 6, = 21-Aori= Azﬁ”’
. A+0
sin i Sty : )
- s 1
e sin r sin % “
(11) Given; P =- 5D
1
f(incm)=m=—200m &
(=5)
Using Lens Maker’s formula ; % =(u— 1)[}; — ;ﬁ ] 1
1 1 1
— B (S _
(—2@ (p: )[(—20) (+20)]
1 e 1 ,
s ® g o Bt /.
20 (=1 ol ul=g 2
3 :
=—=13
— U 5
SECTION E
34.
(a) Time taken by the electron to strike the edge. |
(b) Shape of path followed by the electron and it’s reason Yot Vo
(¢) Potential Difference applied 2
OR
(¢) Magnitude and Direction of magnetic field 1+1
(a) Electron strikes the edge after travelling 3 cm horizontally (along x-axis).
S}{_ = Vx X { 1/2
3x 107 = (3 x 10?) x t
t=10"s 72

20
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(b) Shape of the path 1s parabola. 2
Reason: Force/acceleration is in a fixed direction perpendicular to the VZ
initial velocity.
(¢c) Along y-direction
S =ut+—at’
0.5%x102=0+ %ay(IO'g)Z
a,=-10'° m/s’ /2
Magnitude of acceleration (a,) = 5 E[Kj 1/
m m\ [
V:m”’ x9.1x107' x1x10~ y,
1.6x107"
Vs
y=568.75 V
OR
(©) loBl=lavB|; B=== (=) Z
V € V
Along y-direction
S =ut+ larr"'
0.5 102=0+ %;:,1@,(10'9)2
0 m/s” 7
9.1x107°" x 10" |
= Tex0 [ Gx10
' Vs
B=19x10"T
Direction of magnetic field will be out of the plane of the paper. A
35.
(a) Effect on width of central maximum
(b) Condition for first mimmimum
(c) Differences between interference and diffraction patterns 2
OR
Reason 2
(a) B, a 4
B, will increase with increase in wavelength. }

(b) When path difference «# = 4 oratanangle; 6~ 2/a

21
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(c) Differences

Interference Pattern

Diffraction Pattern

(1) All the maxima are equally
spaced.

(11)The dark fringe 1s having zero
intensity.

(111) All the maxima are of the same
intensity.

(1v)

I

--'rll'l.H.
1

AZA LA O 1A 2A 3

—p Path differnce

Alternatively:-

-It 1s obtained by the superposition of
two waves originating from two
sources/slits.

(1) Width of Central bright maxima
1s twice the width of the other
maxima.

(1) The dark {fringe 1s not
completely dark.

(111) There 1s a sharp decrease in the
intensity of maxima after the central
bright maxima.

(1v)

2 )
|F Hl IF |.Ir F |‘I

[hftraction angle (/) ————m

It 1s obtained by the superposition
of waves from points on a single
slit.

Any two of the above differences.

OR

(¢) The opening (slit) 1s 3m; which 1s of the order of the wavelength of sound

waves whereas it 1s very large compare to the wavelength of light.
Hence, sound can bend around the obstacle while light cannot.

1+1

22
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)

Senior School Certificate Examination, 2023
SUBJECT NAME PHYSICS (PAPER CODE 55/3/2)

General Instructions: -

1 You are aware that evaluation is 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 is 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.”

3 Evaluation is 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.

o 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 is 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 is no significant variation in the marking of
individual evaluators.

6 Evaluators will mark( ¥ ) 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 Is 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 If 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 If 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
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

1
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deserves it.

12 Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours
every day and evaluate 20 answer books per day in main subjects and 25 answer books
per day in other subjects (Details are given in Spot Guidelines).This is 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 (iving 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 is 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 is found to be totally incorrect, it should
be marked as cross (X) and awarded zero (O)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 is 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 is 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: 55/3/2

Q.No. VALUE POINTS/EXPECTED ANSWERS Marks | Total
Marks
SECTION A
1. V ] 1
a i}
(a) 5
2. 9 ] ]
(b) -
3. (€) 5x10"m> ? 1
4. (d) 1.0 x 10" Cm™ 1 |
N (d) Infinite ] ]
6. (b) 0.51 eV i ]
T (a) Increase i ]
8. (bymV's™ 1 1
0. (b) inductor decreases and the capacitor increases. ] 1
10. (c) r al * ]
11. )] a 4° 1
12. (c) H.R. Hertz ]
13. 2 ] ]
—F
O
14. (b) twice 1 ]
15. (c) ] 1
B
\\x
|
|
!
U d r
16. (a) Both Assertion (A) and Reason (R) are true and Reason (R) 1s the correct ] ]
explanation of the Assertion(A)
17. (c) Assertion (A) 1s true, but Reason (R) 1s false. 1
18. (d) Assertion (A) 1s false & Reason(R) 1s also false. ]
SECTION B
19.

Effect on width of depletion layer with justification in case of
(1) Forward Bias
(11) Reverse Bias

sl
/2t 2
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(1) Forward Bias- Decreases V2

The direction of the applied voltage (V) is opposite to the built-in potential 7, /2
(ii) Reverse Bias- Increases 72
The direction of the applied voltage (7 ) 1s same as the built-in potential v, /2
2
20.
Explanation of property 1
Difference between half wave and full wave rectifier. 1
pn-junction conducts in forward bias. 1
Alternatively:-pn-junction is a uni-directional device.
The half-wave rectifier gives output only for half of the input cycle .The full-
wave rectifier gives output for both the halves of the input cycles. 1
Alternatively:-If output waveform of both the rectifiers shown
diagrammatically, then full credit to be given.
2
21. (a)
Graph of binding energy per nucleon as a function of mass number A 1
Explanation 1
= 10 ,
— ‘" -~ " Fe | e i!u
= glicele—T° e
a— . -9 —
= e O
= ?/ N
. & .
z ® “Li
> 1
&,
;’ 2 (2 - t {
= : i
- O O 50 100 150 i 200 250
Mass number (A)
Explanation:-Nuclear forces are short range & show saturation, while the
electrostatic force are neither short range nor show any saturation. Hence for 1

heavier nucle1 (A>170) the electrostatic force of repulsion becomes
predominant, decreasing the binding energy per nucleon.
Alternatively:-As the size of the nucleus increases, the nucleus becomes
unstable.

Note: No deduction of marks if values of elements are not shown 1n the graph.

4
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OR

(b)

Expression for radius of the n™ orbit in a hydrogen atom 2

mvr, = —

" 2r

Using equation (1) &(2)
n’h’4re,

;= e = 0.53x 100" m
m(ZﬂT) e’

72

2

22,

Definition of Displacement Current 1
Difference I

Displacement current: It 1s the current that arises due to the rate of change of
electric field/flux.

Alternatively:-

. [d«;zsg ]
dt

Alternatively: The term with units of current to explain the continuity of
current 1n a region.

Difference:

Displacement current 1s due to change 1n electric flux.
Conduction current 1s due to flow of electrons.
Alternatively:

dg,
l=a (0

1, =2
- dt
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23.

Proving that the circular loop will experience larger torque. 2

Let the length of the wire be /.

For square loop; /=4a=a= ¢

4
lZ
Area of square loop = 4a * = e ---(1) A
For Circular loop; /=27zr=r= %
T
l 2
. 2 .
— JL T = =
Area of circular loop(A.) 1 (11) ,
Torque acting on the loop (1) & A y
2
A >A . >
C A TL’ T.’i‘ I/2
24. (a)
Statement of Huygen’s Principle 1
Explanation 1

Statement: Each point of the wavefront i1s the source of secondary disturbance
in all directions.

Common tangent to all the secondary wavelets gives new position of the
wavefront.

Explanation: Light energy cannot travel in backward direction.
Alternatively:

[t was an adhoc assumption .

Alternatively:

1
For back wave: 1= z (1+ cos 6)
at #=180° ; contribution is zero.

Alternatively:
Amplitude of secondary wavelets 1s maximum in forward direction and zero in

backward in direction.

Note: If any other relevant explanation given, give full credit.

72

72
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OR
(b)
(1) Diagram for concave mirror
(1)  Diagram for convex lens
(1)
Concave mirrar
of radmms X
Incicdent 1
plancwave g
"
Spherical wavelront
ol radins /2
(11)
f’
incident ,\ e
planewave
plan 1
\
>
\
N -
A g
Spherical wavelront
ol radius J 9
23,
Calculation of critical angle
From Snell ‘s law:-
U, smi, = g, Sin 90° )
2xsmni, = J2 x1 1
G 1 1
SINl, =—f—
C \/5 ]/2‘,
i =45°
VZ
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Alternatively:
g1, = : :
) BJ”A
1 %
SIni, = ——
V2 %
i =45° 2
SECTION C
26.
(a) Graph ]
(b) Calculation of energy & de-Broglie Wavelength 1+ 1
(a)
A
]
Nf ——)
(b) Energy acquired = ¢V, V2
=1.6x10" x 400
1
=6.4x10""J=400 eV &
h
A= Y
N2mK 2
o 6.63x107
V2x9.1x107 x6.4x10™"
A=0.6k10""m=0.6145A0 /2
3
21,
(a)
(1) Expression for current 1
(11) Reactance of the capacitor ]
Graph of 1 versus ot 1
8
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; ) q
1) V Sin ot = —
() Fit C
dg d ;
I=—=—(CV_sin wt
dt dr( " ) 1/

I =wCV cosot

VZ

Alternatively:-

v
. m s g ' T
I = y coswt =1 sim(wf + A)
wC
o V
. m - T — " T
(11) I = yc sin( @t + /2) =1 sin(wt + A)
@

: ; V
Comparing with 7 = Ya
Vo

Reactance of the capacitor; X, = %
w

OR

(b)

Expression for average power consumed 2
Power Factor for

(1) Purely Inductive circuit %
(1) Purely Resistive Circuit %

Instantaneous Power;

1
P=VI=(V sinot) x i_ sin(ot+ @) ’

P = V‘”;”’ [cos g —cos(Qowt+ ¢)] ----(1) %

The average power over a cycle 1s given by the average of the two terms 1n the
R.H.S of equation (1). It 1s only the second term which 1s time dependent .Its
average 1s zero (the positive half of the cosine cancels the negative half).
Therefore,

/2
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V I |
F,, =——C0s¢=—F—=—=C08¢
2 V2 /2 y
s 2
P{wg - I/:*m.'r Irm:af COS ¢
Alternatively:-
If the expression 1s deduced using integration, then full credit to be given.
(1) Power factor for purely inductive circuit, ¢= % = cosg =0
%
(11) Power factor for purely resistive circuit; ¢ =0= cos¢g =1 1,
3
28.
(a)
(1) Prove that nuclear density is constant ]
(11) Graph between potential energy & separation 1
Two Inferences Yot
. Adss
1 -
( ) P volume
Y
__ mass number X mass of nucleon 2
volume of nucleus
gy Axm  3m
4 113\ AR Ya
— T A : 0
7 (RA”)
Hence, density 1s independent of mass number.
(11)
:
|
[o
: [z
i Repulsion " Attraction
10
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Inferences

-The force 1s attractive for distances larger than r,
- The force 1s repulsive for distance less than r,, )
VZ
Alternatively:-

Any other relevant inference drawn from the graph should be given full credit.

OR
(b)
(1) Graph to show the variation of the number of
scattered particles as a function of scattering angle. 1
(11) Two conclusions e s
Discovery of nucleus 1
(1)
R I ¥
E-" b
F o H
a8 O 20 40 60 B0 100 120 140 160 180

Scatliering angle o (in degrec)

(11)- The entire positive charge and most of the mass of the atom are

concentrated in a small space. 1,
-Many of the a-particles pass through the foil. It means that they do not suffer
any collisions. 1,

To deflect the a-particle backwards, a large repulsive force 1s required, which
1s provided only 1f the greater part of the mass of the atom & its positive

charge were concentrated tightly at its centre. This lead to the discovery of the 1
nucleus in the atom.

11
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29.

Induced Emf 2
Induced Current

[—

—— —

9 =BeA=BAcos(’

B

=(5t° + 2t +10)x (25%x1077 x20x107°)

_dgy
dt

o] =

=5x107 x (10t + 2)

At t= 35 sec;

&=(5%x10")x(52)

e=26 V

/2

/2

/2

/2

/2

/2

30.

Graph showing variation of power consumed by the resistor as a function
of:

(a) R, keeping V constant

(b) I, keeping R constant

(c) V, keeping R constant 1

12
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2

(a) P= % , keeping V constant

(b) P=I’R ; keeping R constant

y? :
(¢) P= - , keeping R constant

v—

13
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SECTION D

31.

(a)

(1) For a moving coil galvanometer
Principle 1
Working 1
Reason it cannot be used as such 1
(11) Reason for radial field 1

How radial field 1s achieved |

(1) Principle — When a rectangular loop carrying current I i1s placed in a
uniform magnetic field, it experiences a torque.

Working:-
When a current flows through the coil of a galvanometer, a torque acts on it.

r = NiABsiné
For radial magnetic field; sin6=1

The spring provides a counter or restoring toqrue kg .

k¢ = NiAB
In equilibrium; NAB .
p=|—— |

Galvanometer cannot be used as such to measure current because:

-It has large resistance and hence will change the value of current in the
circuit.

-It 1s a sensitive device.

(Any one of the above)

(11) The magnetic field 1s made radial in a moving coil galvanometer so that
the magnetic dipole moment (E) 1s always perpendicular to the magnetic

field (B ) Hence,sind =1 always
Alternatively: The magnetic field 1s made radial in a moving coil
galvanometer to make the scale linear.

[t is achieved by using curved magnetic poles.
Alternatively:-By using soft iron cylindrical core.

OR
(b)
(1) Derivation of expression for magnetic field
on the axis of a current carrying loop. 6,
(11) Two differences between
diamagnetic and paramagnetic substance. 1+1
14
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(1)
.
dl dB,
Z\ : \ 4dB
H %
IT” v T‘Eniﬂ, A
dl
z
Ildl x r
(u) - ‘JII ‘ - I
4n r
V2
- p,idl sin90°
4z (x* +R*)
%
dB, cancels out. ’
Net B'= J‘dBI =IdBcosB
— Ik J' idl y R /2
4z (f +R*) (xz + R’ )”E
— MR J'dg
4z(x*+R*)
R
= 4 ( fﬂl Rz )};2 (Z.FTR)
_I_.
7(x v,
- I R* -
B=Bi=-—""___j
2(x* + R?)
/2
(11) Differences
Diamagnetic Materials Paramagnetic Materials
(1) Susceptibility 1s between -1 and 0. (1) Susceptibility 1s a small positive
number.(slightly greater than zero.)
(11) Relative permeability 1s between 0 | (11) Relative permeability 1s slightly 1+1
and 1. greater than 1.
(111) P < po (111) > W
(iv) Tendency to move from stronger to | (1v) Tendency to move from region of
weaker part of external magnetism. weak to strong magnetic field.

15
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(v) 1s repelled by a magnet.
(vi) Field inside the material is reduced.

(vi1)

\\i//

(v) is weakly attracted by a magnet.
(v1) Field inside 1s slightly enhanced.

(vi1)

=

Any two of the above mentioned differences.

32,

(a)

(11) Position of image formed
Height of image formed

(1) Ray diagram showing formation of real image in a concave mirror. |
Obtaining the relation between u,v and R 2

1

From Fig. the two right-angled triangles A'B'F and MPF are similar. (For

paraxial rays, MP can be considered to be a straight line perpendicular to CP.)

Therefore,

B'A" B'F
PM FP
B'A" B'F
BA FP

(- PM = AB)

or

Since £ APB = £ A'PB’, the right angled triangles A'B'P and ABP are also

similar. Therefore,

72

16
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B'A" B'P
BA BP

Comparing equations (1) and (11)
BF BP-FP B'P

Fp FP  BP

B'P=—v,FP=—f BP=—u;

Using these in Eq.(111) we get l+l _ e E
v u f R
Alternatively:- If the result derived by any other method, full credit to be

given.

.. 1 1 1
(11) For lens: ———=—
V U

u=-5m; f=+lm

:I:vzhjﬂ
O u (-5)

[=(-0.25) x (1.8)
[=-045m

OR
(b)

(1) Ray diagram showing refraction
of a ray of light through a rectangular glass prism. 1
Obtaining the relation between p, 4&3, 2

(11) Finding Refractive Index of material of the lens. 2

vz

/2

i

s

/2

%

/2

17
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(1)
A
S BN
‘iajr, r(?{h |
g N . I
II'
B C
In the quadrilateral AQNR, two of the angles (at the vertices Q and R) are
right angles. Therefore, the sum of the other angles of the quadrilateral 1s 180°.
LA+ £QNR = 180°
From the triangle QNR, r; + 1 + ZQNR = 180°
Comparing these two equations, we get
r+mn=A o . emeeae- (1) 1/
The total deviation & 1s the sum of deviations at the two faces,
o =(1-r)+(e—r)thatis, § =1+e-A e (i1) 1/,
Whené = 6 5. 1=€ &r11=1>
From (1); 2r = Aorr=A/2 /2
From (ii); 5 = 2i- A ori= AZ“’F
. A+

_ SIN _ Sing ) )
& sin » Siﬂ% e,
(11) Given; P = - 5D

f (in cm) =22 = _20 c¢m Vs
(=5)

Using Lens Maker’s formula ; %z (,u--l)[}é1 - R{z] v,

1 1 |
SR o | =
(=20) (ﬂ )[(—-20) (+2U)]

1 | 1
R o | Sy [P
(=20) (#=1)1 10]" . 7 /2
= U= % =1.3 1/

5

18
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33.

(a)
(1) Definition & SI Unit of Electric Flux Vot 2
(1) Deriving the expression for electric field due to a
uniformly charged infinite plane sheet. 2
(111) Net charge enclosed by the cube 2
i) ¢ = E.A

Alternatively: Electric flux 1s the number of electric field lines passing
through an area normally.
S.I unit of electric flux Nm*/C or V-m.

(11)

From Gauss’s law:- ¢=¢E . dA -4
& o

oA

&

(¥

2EA=

o2
28,

Alternatively: If the shape of the Gaussian surface 1s taken cylindrical,
full credit to be given.

(iii)
¢, = Edscos180° = —Eds
=—BI’
¢, = Edscos0’ = Eds
=(AL+B)L* = AL + BL’

Net flux =¢, + ¢,

=(AL + BL’)- BL

Net flux = 48 =2
=

(]

=>gq=AL €,

VZ

VZ

VZ.

VZ.

z

2

VZ

VZ

7

VZ

19
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OR

(b)
(1) Definitions & S.I. Unit of electric potential 72t 7
(1) Derivation of expression of Equivalent capacitance Z
(111) Calculation of Electrostatic Potential Energy 2

(1) Electrical Potential — Electrostatic potential at any point in a region with

electrostatic field 1s the work done in bringing a unit positive charge (without | 72
acceleration) from infinity to that point.

Alternatively:-

Work Done
T
q

y=—[E. dl

S.I. unit of electrostatic potential 1s volt. VZ

Alternatively:-
S.I. unit 1s J/C.

Q -
Q -Q
p : ' : Z
( C
V = I/l I Vg = Cg‘l‘ CQ ]/2'
1 2
0 oL, 1,
Ceq. L, €,
1 1.1 Y
Geg: & G
(111)
Potential energy of the system = x| £ ([ £4_4 v,
- 4a 3a  Sa | ¥

Potential energy of the system =0

20
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— —
x|l 24.9% g9 |_,

| 4a  3a Sa | 72
= Y F € 4 =0
4 3 5
= +2 =8 2
12 5 |
_, 4
= 0=+ :
SECTION E
34.
(a) Effect on width of central maximum 1
(b) Condition for first mimmimum ]
(c) Differences between interference and diffraction patterns 2
OR
Reason 2
(@) B, a 4
B will increase with increase in wavelength. I
(b) When path difference a@ = 4 oratanangle; 8~ 1/a 1
(c) Differences
Interference Pattern Diffraction Pattern
(1) All the maxima are equally | (1) Width of Central bright maxima
spaced. is twice the width of the other
(11)The dark fringe 1s having zero | maxima.
intensity. (1) The dark fringe 1s not
(111) All the maxima are of the same | completely dark.
intensity. (111) There 1s a sharp decrease in the (41

intensity of maxima after the central
bright maxima.

(1v) (1v)

I

i I
I"rl'lli"'..
|
|
A ZA LA D 1224 3A /\/\/\
— Path differnce .

0

i o

Alternatively:' M ffraction .:|.1I3|-:l:-‘-'ll—=h~

-It is obtained by the superposition of | [t is obtained by the superposition

21
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two waves originating from two | of waves from points on a single
sources/slits. slit.

Any two of the above differences.

OR
(¢c) The opening (slit) 1s 3m; which 1s of the order of the wavelength of sound
waves whereas 1t 1s very large compare to the wavelength of light.

Hence, sound can bend around the obstacle while light cannot. 2
35.
(a) Time taken by the electron to strike the edge. 1
(b) Shape of path followed by the electron and it’s reason 2+
(¢) Potential Difference applied 2
OR
(¢c) Magnitude and Direction of magnetic field 1=1
(a) Electron strikes the edge after travelling 3 cm horizontally (along x-axis).
Sx=Vx % t 72
3x 107 =3 x10") xt
t=10"s 72
(b) Shape of the path is parabola.
Reason: Force/acceleration is in a fixed direction perpendicular to the 72
initial velocity. 72
(c) Along y-direction
S, =ut+ ialf
2 _ 1 -952
-0.5x107=0 +an(10 ) ¥
s 16 2 2
ay=-10" m/s
, . ek eV 1
Magnitude of acceleration (a,)=—= —[—) %:
| m m\ [
V:m”’ x9.1x107 x1x 1072 1
1.6x107"
V2
y=568.75 V
OR
E ma, 1
E|=|gvB|, B=—= -
(C) ‘g ‘ |q1—’ ‘j 3 ( 2 )(V) 1/2
Along y-direction
22
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1
Sr:ug+5agz

0.5 107= 0+ -ay(10”)’
a, = -10'® m/s®

B 0.1x107°!'x10" ){ 1 )
1.6x107" 3x10’

B=19x107°T

Direction of magnetic field will be out of the plane of the paper.

vz

23
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)

Senior School Certificate Examination, 2023
SUBJECT NAME PHYSICS (PAPER CODE 55/3/3)

General Instructions: -

1 You are aware that evaluation is 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 is 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.”

3 Evaluation is 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.

o 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 is 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 is no significant variation in the marking of
individual evaluators.

6 Evaluators will mark( ¥ ) 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 Is 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 If 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 If 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
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

1
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deserves it.

12 Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours
every day and evaluate 20 answer books per day in main subjects and 25 answer books
per day in other subjects (Details are given in Spot Guidelines).This is 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 (iving 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 is 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 is found to be totally incorrect, it should
be marked as cross (X) and awarded zero (O)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 is 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 is 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: 55/3/3

Q.No. VALUE POINTS/EXPECTED ANSWERS Marks | Total
Marks
SECTION A
1. (a) Current in the circuit. 1
o h ]
(©)7
3. it o 2 Hract: | |
(c) N , attractive
4. (d) 8:1 ] ]
S. (a) Only displacement current exists. ] ]
6. )l a A’ ] 1
7. (c) Width of depletion layer increases. 1 1
8. 1 ]
(c)
B
0= F
0. (b) 0.51eV ] 1
10. V ] ]
Q) —i
(a) 7
11. (c) 5 x10° m™ ] ]
12. (b) twice ] ]
13. 9 ] ]
(b) -
14. E ] ]
(c) 3
1S. (b) inductor decreases and the capacitor increases. I 1
16. (c) Assertion (A) 1s true but Reason (R) 1s false ] |
17. (d) Assertion (A) 1s false and Reason (R) 1s also false ‘ ]
18. (a) Both Assertion (A) and Reason(R) are true and Reason (R) is the correct 1

explanation of the Assertion (A).
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SECTION B

19.
Explanation of property 1
Difference between half wave and full wave rectifier. 1
pn-junction conducts in forward bias. 1
Alternatively:-pn-junction is a uni-directional device.
The half-wave rectifier gives output only for half of the input cycle .The full-
wave rectifier gives output for both the halves of the input cycles. 1
Alternatively:-If output waveform of both the rectifiers shown
diagrammatically, then full credit to be given.
2
20. (a)
Graph of binding energy per nucleon as a function of mass number A 1
Explanation 1
= 10
= o W il'“'
== L) — g ——. ™At  Le7
E G " ;rﬁ-#_“.,.ﬂ_ ‘L———_,____ _:g___mﬂu =3 i:'.—]
E e '@ 1O
EN cIN N
L & "Ly
= | 1
o
L “H
ERRY
= ‘I
= d, i
0O 50 | 0D | 18 O 250
Mass number (A
Explanation:-Nuclear forces are short range & show saturation, while the
electrostatic force are neither short range nor show any saturation. Hence for i

heavier nucle1 (A>170) the electrostatic force of repulsion becomes
predominant, decreasing the binding energy per nucleon.
Alternatively:-As the size of the nucleus increases, the nucleus becomes
unstable.

Note: No deduction of marks if values of elements are not shown in the graph.

OR
(b)
Expression for radius of the n™ orbit in a hydrogen atom 2
4
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nh
27
Using equation (1) &(2)

mvr, =

212
o D S, 0.53x 10'"n* m

) H’I(zﬂ')z e’

/2

72

21.

Definition of Displacement Current 1

Difference 1

Displacement current: It is the current that arises due to the rate of change of
electric field/flux.

Alternatively:-
dg,.

Alternatively: The term with units of current to explain the continuity of
current in a region.

Difference:

Displacement current 1s due to change 1n electric flux.
Conduction current is due to flow of electrons.
Alternatively:

dg,
h=a

[ -4
dt

22,

Finding the ratio of magnetic moment 2

L
For square loop; L=4a=a=—

4

2

L
Area of square loop = =

: - 3
For equilateral triangle; L=3a=a= 5

/2
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o7
Area of equilateral triangle = g.:f ’
- \E Lz - \@ Lz
419 36
Magnetic moment a Area of the loop. y
2
m_ L 36 3V3 /2
— % — = — % —- —
m 16 31> 4
23. (a)
Statement of Huygen’s Principle 1
Explanation 1
Statement: Each point of the wavefront 1s the source of secondary disturbance
in all directions. VZ:
Common tangent to all the secondary wavelets gives new position of the 2
waveliront.
Explanation: Light energy cannot travel in backward direction. 1

Alternatively:

[t was an adhoc assumption .
Alternatively:

For back wave: 1= %(H cos 6)

at 6=180° ; contribution 1s zero.
Alternatively:
Amplitude of secondary wavelets 1s maximum in forward direction and zero in

backward in direction.

Note: If any other relevant explanation given, give full credit.

OR
(b)
(1) Diagram for concave mirror 1
(11) Diagram for convex lens 1
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(1)
Lo anirrar
] recdines M
% 1
L.
freeiclesral
;'1]:1:]-| LR | AT i
=S
ol
Sphieraead wove lrond
] paaclitas K2
(11)
1
IF -
Inciden s Inci
plancwave I' _
plan
\
T
%
s =
. "t
Spherical wavelront 9)
of radius |
24.
Calculation of critical angle
From Snell ‘s law:-
i, sini. =, Sin90° /2
2><Sinf{,=\/5><l y
2
..
SNl =——=
¢ ‘\/5 %
i =45°
/2
Alternatively:
o 1
sini, =—
H 4 1
- 1 1
sini_ = N /2
. 0
i =45 A
2
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235,

Circuit Diagram
(a) Forward Biasing
(b) Reverse Biasing
VI characteristics for each case

%
/2
/212

(a) Forward Bias

@\"ﬂl tmeter(V)

P

P n

()
\/
Milliammeter
(mA) \
f Swilch
- (a)
(b) Reverse Bias
0 Voltmeter (V)
WS
-
il
P n i
o
Microamimeter
(LA "
.\H‘\ Swritch
I
-
(b)

/2

/2
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V1 Characteristics
I (mA)

J .

V*’"( = 0.6

I (LA)

Yat+Vs

SECTION C

26.

(a)

(1) Expression for current
(11) Reactance of the capacitor
Graph of 1 versus @?

. ) q

1) V Sin wt = —

() m C

I :d_q =£(CKH sin @t )
dt dt

I =wCV coswt

m

Alternatively:-
V. _
= coswt =1, sin(wt + %)

Joc
(11) 7 = ;’” sin(wt + %) =1 sin(wt+ %)
wC

Comparing with 7 = £

Joc

Reactance of the capacitor; X, = %
0

/2

/2
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* I . 1
'
o @i,
OR
(b)
Expression for average power consumed 2
Power Factor for
(1) Purely Inductive circuit %!
(1) Purely Resistive Circuit Va
Instantaneous Power;
P=VI=( sinwt) x 1, sin(wt+ Q) A
PgE V‘”;’” [cos¢g —cos(RQawt+ ¢)] ----(1) v,
The average power over a cycle 1s given by the average of the two terms in the
R.H.S of equation (1). It 1s only the second term which 1s time dependent .1Its v
average 1s zero (the positive half of the cosine cancels the negative half).
Theretore,
V I 2 |
P:”: — m m CGS¢: s m C{}S¢
& 2 33 32 i
- 2
P:wg T K*mﬁ Irm.'; COS ¢
Alternatively:-
[f the expression 1s deduced using integration, then full credit to be given.
(1) Power factor for purely inductive circuit, ¢ = % = cos¢ =0 72
(11) Power factor for purely resistive circuit; ¢=0= cos¢ =1 1,
3

10
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27.

(a)

(1) Prove that nuclear density is constant
(1) Graph between potential energy & separation

Two Inferences o+ Y

(1) s MdAass

volume

mas number X mass of nucleon

volume of nucleus

Axm  3m
47R’

P=7

EH(RUA“ )3

Hence, density 1s independent of mass number.

(11)

lo

F—

< > <
Repulsion Attraction

Inferences
-The force 1s attractive for distances larger than r,,
- The force 1s repulsive for distance less than r,,

Alternatively:-
Any other relevant inference drawn from the graph should be given tull credit.

OR
(b)

(1) Graph to show the variation of the number of
scattered particles as a function of scattering angle. 1
(11) Two conclusions T
Discovery of nucleus 1

72

72

72
72

11
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(1)

107

g 10

j% 10 =

= e

T 10° |

:f: 10 I b

= o

E 10 - - il

'."5: 10) L

O 20 40 &0 80 100 120 140 160 180
Scattering angle & (in degree)

(11)- The entire positive charge and most of the mass of the atom are Y
concentrated in a small space.
-Many of the a-particles pass through the foil. It means that they do not suffer y

any collisions.

To deflect the a-particle backwards, a large repulsive force is required, which

is provided only if the greater part of the mass of the atom & its positive '
charge were concentrated tightly at its centre. This lead to the discovery of the
nucleus 1n the atom. 3
Finding the
(a) Current induced 1%
(b) Power required 1%
(a)
;_BIv Z
R
C0.2x(10x107°)x(5x107%) s
- 0.4
i=2.5%x10"4 1/,
(b) P=i’R 1/,
|
= (2.5%107) x0.4 />
%
P=25x10"W
3
12
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29.

Obtaining relation between current and drift velocity 1%

Deduction of Ohm’s Law 1%

Volume of the wire = A4/ 1
No. of € in this volume = n4I
Charge on the conductor = ( n4/ )e
The amount of charge crossing the area A in time At is IAt; where I 1s the
magnitude of the current. Hence,
IAt = +ned|v,| At &
= [ =neAv, V2

ek
Since ‘Vd‘:_?‘. 2
m
I—HEA[ETJV— ne’r A(K] 1/
m ) | m [

N ¥ [ m ] [

I \ne’r) 4 2
Hence ? 1s constant for a given conductor at constant temperature.
=Vl

30.
(a) (1) Identification of heavier mass & reason Vat+ 2
(11) Slope of line ]
(b) Calculation of momentum ]
(a)(1) B 1s heavier than A V2
1
Reason- Slope aﬁ v,

13
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Slope of A > slope of B;

h
i) A= I
Y \/2mqV %
h 1
A=
\2mq " N4
S0, slope = " /2
\/2mq
Vs
(b) Momentum, p =% 2
- 6.63x107*
~ 3x107"
24 V2
p=221x10"*kgm/s
SECTION D
31.
(a)
(1) Ray diagram showing formation of real image 1n a concave mirror. 1
Obtaining the relation between u,v and R 2
(1) Position of image formed ]
Height of image formed 1
g 1

D
From Fig. the two right-angled triangles A'B’F and MPF are similar. (For

paraxial rays, MP can be considered to be a straight line perpendicular to CP.)
Theretore,

14
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BA BF
PM  FP

= (. PM=AB)
BA FP " (i) y

Since £ APB = 2 A'PB’, the right angled triangles A'B'P and ABP are also

similar. Therefore,
B'A" B'P
e 3
BA Bl (i) /2

orT

Comparing equations (1) and (11)
BF BP-FP BP

o

M P [p
il (i) v,
B'P=-v,FP=—-f BP=—u;
Using these in Eq.(i11) we get LI -
v u [ R V2
Alternatively:- If the result derived by any other method, full credit to be
given.
. 111
(1) For lens: . s F 1,
u==55m; f[=+Im
11
v =5 (+])
= V= %m =1.25m 1/
3
o I/ M (JrA) L,
O u (—5)
[=(-0.25) x (1.8)
[=-045m 72

15
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OR
(b)
(1) Ray diagram showing refraction
of a ray of light through a rectangular glass prism. 1
Obtaining the relation between u, 4& 5, 2
(11) Finding Refractive Index of material of the lens. 2
(1)
o
Yy W
i 1
P y i Ty
[ c
In the quadrilateral AQNR, two of the angles (at the vertices Q and R) are
right angles. Therefore, the sum of the other angles of the quadrilateral 1s 180°.
LA + £QNR = 180° ¥
From the triangle QNR, r1 + r2 + ZQNR = 180° i
Comparing these two equations, we get y
ntp=sA e (i) 2
The total deviation § 1is the sum of deviations at the two faces, y
§=@G-11)+(e—r2)thatis, § =i+e—-A  ceeeee- (ii) ’
When 6 =6 ; 1=e&r1=n
From (1); 2r = Aorr=A/2
From (ii); &, = 2i- A ori= Azfsm
- Sin(A+§’”) /2
= SIni 9
sin r Sin %
(11) Given; P =-5D %
f(in cm) = =~ 20 cm
(=5)
. | 11 /2
Using Lens Maker’s formula ; —=(u-1)[—-—]
) R K,
| | 1
ol gy o
(—20) (y )[(-20) (+20)]
16
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/2

32.

(a)

(11) Deriving the expression for electric field due to a
uniformly charged infinite plane sheet.

(111) Net charge enclosed by the cube

(1) Definition & SI Unit of Electric Flux Lt

o

o

G) ¢ = E.A
Alternatively: Electric flux 1s the number of electric field lines passing

through an area normally.
S.1. unit of electric flux Nm?/C or V-m.

(11)

Alternatively: If the shape of the Gaussian surface 1s taken cylindrical,
full credit to be given.

72

vz

Z

72

72

Z

17
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(iii)

¢, = Edscos180” = —Eds 72
= —BI’
¢, = Edscos0’ = Eds 1/,
=(AL+B)L’ = AL + BL’

Net flux =4, +4¢, 72

= (AL’ + BI*)—BI*

Net flux = 43 =2

Ef:a %
=>g=AL €
OR

(b)

(1) Definitions & S.I. Unit of electric potential Tt

(11) Derivation of expression of Equivalent capacitance 2

(111) Calculation of Electrostatic Potential Energy 2
(1) Electrical Potential — Electrostatic potential at any point in a region with Vs

electrostatic field is the work done in bringing a unit positive charge (without
acceleration) from infinity to that point.

Alternatively:-

Work Done
q

V=~j§.d7

S.1. unit of electrostatic potential is volt. /2

Alternatively:-
S.I. unit 1s J/C.

By ot ™

+ * +
A

+ + 4+ +

i Y,

+ + % +
|
+ + % 4

13
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(iii)

Potential energy of the system = K + =1

Potential energy of the system = 0

Q¢ Q4 4
i 4q 3a Sﬂw

—QQf;«'0

> —=+=—-Z=
4 3 5

:>+~Q-—ﬂ~=0

12 5

12
= 25805

=K

72

/2

72

72

72

33,

(a)

(1) For a moving coil galvanometer
Principle
Working
Reason 1t cannot be used as such
(1) Reason for radial field

How radial field 1s achieved

e

(1) Principle — When a rectangular loop carrying current I 1s placed in a
uniform magnetic field, it experiences a torque.

Working:-

When a current flows through the coil of a galvanometer, a torque acts on tit.

r = NiABsind
For radial magnetic field; sing =1
The spring provides a counter or restoring toqrue kg .

k¢ = NiAB
In equilibrium; NAB
= —

l

(Galvanometer cannot be used as such to measure current because:
-It has large resistance and hence will change the value of current 1n the

19
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circuit.
-It 1s a sensitive device.

(Any one of the above)

(11) The magnetic field 1s made radial in a moving coil galvanometer so that
the magnetic dipole moment (m) is always perpendicular to the magnetic field
(B ) Hence,sind =1 always

Alternatively: The magnetic field 1s made radial in a moving coil
galvanometer to make the scale linear.

[t is achieved by using curved magnetic poles.

Alternatively:-By using soft iron cylindrical core.

OR
(b)
(1) Derivation of expression for magnetic field
on the axis of a current carrying loop. 3
(11) Two differences between
diamagnetic and paramagnetic substance. 1+1
(1)
.
a7\ 1 dB,
o\ T

'+ (1 _..-"'afi s X
I? I X I“ L!Bt \

\Js

|l x i

3

a4n r

 u,idl s 90’
4z (x*+R?)

dB , cancels out.

Net B = [dB, = [dBcoso

%

/2

/2

/2

20
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_ iR _ J'dg
4;:r(x2+R2)'
R
- M (27R)

(ii) Differences

Diamagnetic Materials
(1) Susceptibility 1s between -1 and 0.

(1) Relative permeability 1s between 0

and 1.

(i) p < o

(1v) Tendency to move from stronger to
weaker part of external magnetism.

(v) 1s repelled by a magnet.

(vii)

o B

B

@
:

(v1) Field inside the material 1s reduced.

Paramagnetic Materials

(1) Susceptibility 1s a small positive
number.(slightly greater than zero.)
(1) Relative permeability 1s slightly

greater than 1.

(ii1) 1 > Lo

(1v) Tendency to move from region of
weak to strong magnetic field.

(v) 1s weakly attracted by a magnet.
(v1) Field inside 1s slightly enhanced.

(vii)

Any two of the above mentioned differences.

/2

Va

1+1

21
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SECTION E
34.
(a) Time taken by the electron to strike the edge. ]
(b) Shape of path followed by the electron and it’s reason Yot Vo
(¢) Potential Difference applied 2
OR
(¢c) Magnitude and Direction of magnetic field 1+1
(a) Electron strikes the edge after travelling 3 cm horizontally (along x-axis).
1
x=—Vx x 1 %)
3x10% =3 x107) xt
t=107s /2
(b) Shape of the path 1s parabola. 72
Reason: Force/acceleration is 1n a fixed direction perpendicular to the 72
initial velocity:.
(¢) Along y-direction
S, =ut+ —l-ai__rz
. - 2 -
5 1 i
-0.5 X 102=0+5;;13,(109')2 "
49— lf@i® m/s’
, : el eV 1
Magnitude of acceleration (a,) =— = —[—) %:
m m\ [
V_m”” x9.1x107! x1x107 1,
B 1.6x107"°
V2
y=568.75 V
OR
1
(©) |g&|=|qvB|; B ===y &
V [ V
Along y-direction
S, =uLt +lal,r’"
0.5 % 102= 0+ -ay(10°)?
1
ay=-10'° m/s? A
[9.1“031 :x:l()m] ( 1 j
B= 19 & 7
1.6x10 3x10
22
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B=19x10"T /2
Direction of magnetic field will be out of the plane of the paper. %!
35.
(a) Effect on width of central maximum 1
(b) Condition for first minimum ]
(¢) Differences between interference and diffraction patterns 2
OR
Reason 2
(@) B, a 4
B will increase with increase in wavelength. I
(b) When path difference a@ = 2 oratanangle; = 1/a :
(c) Differences
Interference Pattern Diffraction Pattern
(1) All the maxima are equally (1) Width of Central bright maxima
spaced. 1s twice the width of the other
(11)The dark fringe 1s having zero maxima.
intensity. (11) The dark fringe is not
(111) All the maxima are of the same | completely dark.
intensity. (111) There 1s a sharp decrease in the 141

(1v)

|"rll'| Tk
|

A ZA LA D 1A 2A3)

—p Path differnce

Alternatively:-

-It is obtained by the superposition of
two waves originating from two
sources/slits.

intensity of maxima after the central
bright maxima.

(1v)

i

i P 3
Dhftraction angle (/) ——

[t is obtained by the superposition
of waves from points on a single
slit.

23
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Any two of the above differences.

(c) The opening (slit) 1s 3m; which 1s of the order of the wavelength of sound
waves whereas 1t 1s very large compare to the wavelength of light.
Hence, sound can bend around the obstacle while light cannot.

OR

24
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