Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2023
SUBJECT PHYSICS (042) (PAPER CODE 55/4/1)

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.

“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.”

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.

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.

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 deliberation 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.

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.

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.

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.

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 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
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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:-

1. Leaving answer or part thereof unassessed in an answer book.

2. Giving more marks for an answer than assigned to it.

3. Wrong totaling of marks awarded on an answer.

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

5. Wrong question wise totaling on the title page.

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

7. Wrong grand total.

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

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

10. 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.)

11. 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:55/4/1

Q.No. VALUE POINTS/EXPECTED ANSWERS Marks | Total
SECTION - A Marks
Q1. | (c) zero 1 1
Q2. |(b)v 1 1
Q3. | (a) Copper 1 1
Q4. | (d)S 1 1
Q5. | (c) Microwaves 1 1
Q6. () B 1 1
u
Q7. | (b)1.7eV 1 1
Q8. | (c) They are always attractive 1 1
Q9. | (d) along abc if I increases 1 1
Q10. | (d) X'is capacitor and X.=R 1 1
: . 1
Q11 (c) g for students who have opted to answer the question in 1
Hindi medium only.
English medium students-There is misprint in the English version of
the question as the word ‘reflected’ appear as ‘refracted’. Therefore
full mark to be awarded to each student who have opted to answer
the question in English medium.
Q12. | (b) 2 1 1
Q13. | (b)-3.02eV 1 1
Q14. | (a)3u 1 1
Q15. | (a) Forward biasing, 0 A 1 1
Q16. | (b) Both Assertion (A) and Reason (R ) are true, but Reason (R) is not 1 1
the correct explanation of the Assertion (A).
Q17. | (d) Assertion (A) is false and Reason (R) is also false. 1
Q18. | (a) Both Assertion (A) and Reason (R) are true, and Reason (R) is the 1
correct explanation of the Assertion (A).
SECTION -B
Q19. — ) .
Finding the magnitude of electric field 1%
Finding direction of net Electric field Yo
c,:;T/
L ¥
8 El Sk A
-~ 2 ¥ 2
E"“ YV
DY
R 7
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Dipole moment due to dipole BA is E & dipole moment due to dipole
DCis p, .
Electric field E: due to p, isalong OB.

Electric field E, dueto p, is along OD.
Magnitude of resultant Electric field

E |=22E
. =l El.__ 1 q
Since ‘El‘_‘Ez‘_ E= ine, 7
= 1 2J2q
Enet: . 2

dre, a

Direction of E__ is 225° to x-axis.

net

Alternatively:

Trq

N 7

A

v
-9, 74 S
/4
6\ 7 0‘6/

D
—4

Considering CB as dipole, electric field at O
2kgx(a/2)

()3

B J2kgxa

1 3/2
(1.1
2 2

E =

3/2

Similarly considering AD as another dipole, electric field at O

2kgx(a/~/2)

(&)(&)T

E, =

Yo

Yo

Yo

Yo

Yo
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_ J2kgxa

2 3[1 lj3/2
a’| —+=
2 2
J2k

a.2

Ene’[ :El + EZ
J2kq 2k
a’ " a’
2«/§kq
a2
Direction of E__ is 225° to x-axis.

net

E, =

Yo

Yo

Yo

Q20.
Two differences Yot Yo
Important precaution 1
Two differences
1. The potential difference across the electrodes in open circuit is Yo
e.m.f. (¢) and in closed circuit is terminal potential difference (V).
2. V dependsonrand ¢ is independent of r. Yo
Precaution-
1. Some external resistance should be connected to cell in series.
2. Short circuiting should be avoided. 1
Q21.
(@) Identification of case and justification Yo+ Y
(b) Identification of case and justification Yo+ Yo
(a) Potential energy is minimum in case 2, since Q is placed along the Yot+Ys
direction of P / stable equilibrium.
(b) P and Q are not in equilibrium in case 1. In this case Q is at the Yat+1fs
normal bisector of P /not in equilibrium.
Alternatively:
(@) Since U =- MB cos 6 and 6 =0° so P.E. is minimum. Yot
(b) Case 1, not in equilibrium, since T=MB sin 6 and 6 = 90°, 1= MB. | Y2+%
OR
(b) Since two needles are perpendicular they experience torque. Yot+Ys
Q22.
(a) | Definition of displacement current 1
Difference with conduction current 1
Displacement current is the current produced due to changing electric 1
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field/ electric flux in a region.

Alternatively
dfe g, _da

dt ot

Difference: Current carried by a conductor due to flow of charges is
called conduction current.

Displacement current is not due to flow of charges but due to changing

electric field/electric flux.

ls =€

OR

(b) | Two characteristics Yotls
Reason for using microwave 1

Any two characteristics:

1) No medium is required for their propagation.

2) Transverse in nature.

3) Consist of Electric and Magnetic field perpendicular to each other.
4) Energy is equally shared by electrical and magnetic field.

5) Travel with speed of light in vacuum.

Reason:
Short wavelength, do not diffract/ unidirectional property.

Yo+ Y2

Q23.

Einstein Photoelectric equation Yo
Identification of expression for slope and intercept %
Expression for Planck’s constant Ve
Expression for work function Yo
1 , hc
—mv, =——
oMV, ==
2 _ (Z_hcj 12 P
m)i m”
According to this equation a plot of vZ versus (1/A) is a straight line.
2hc

Slope of the graph = —
m

Intercept = 3¢0
m
Slope and intercept can be found from the graph
h == x slope
2c
¢, =7 x intercept

Yo

Yo

Yo
Yo
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Q24.

Graph of Binding Energy per nucleon versus mass number (A) 1

Explanation for release of energy in nuclear fission 1
Graph : & ig
e wolis_LFe | “Ho - |
g |Hcal® ) & ‘$__ W1 4
3 N e
E SN
g []8°Ls
= 1
% 4
g‘ 2 .'H
E |° H
a2 0
0 50 100 150 200 250
Mass number (4)

Note: Full marks to be awarded even if values are not marked.

Explanation: A very heavy nucleus has lower binding energy per

nucleon compared to that of lighter nuclei. Thus if a heavier nucleus
breaks into two nuclei, nucleons get more tightly bound. This implies, 1
energy would be released in the process.

Alternatively
In nuclear fission, a heavy nucleus breaks B.E/nucleon increases. So 1
energy is released.

Q25.
(@) Obtaining expression for electric potential energy of the
system 2
q'
o a OR a similar diagram with

different order of charges

29 o -39
1 a9
U= St
Are, 1 &
U= 1 |29° 69° 3¢’ 1
dre,| a a a
2
Lo L () "
dre, a
OR
(b)

Relation between initial and final charges on balls Aand B %
Equality of potential on two balls after they are connected %2
Expression for final charge on A Ya
Expression for final charge on B Yo
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According to law of conservation of charge
0; =d;¢
G +0, =0 +0,=Q
When two balls are connected with wire
V, =V,
h I n n
qirz = qlzrl
qr, =(Q-a)r,
Q.r, =Qn —qn,
q,(r+1,)=Qr,
q' — er — (ql+q2)r1
Lo+, L+,
g, =Q-q
_ Qn
n+n
_Qr, _(@+9)n
I+, I+,

Note: Give full credit if done by any other method.

SECTION-C

Yo

Yo

Yo

Yo

Q26.

Calculation of magnetic field due to loop A
Calculation of magnetic field due to loop B
Net magnetic field

[EEN

_ Hol
B 2r
-7
B, = w =27x10"T =6.28x10°'T
X
__ IR
2 2(R2 + X2)3/2
27 x107" x2x9 .
= T ,opposite to B,
-7
B, =010 5951077
125
Bnet = Bl - BZ

=6.28x107" -0.9x10°’
B, =5.38x107"T
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Q27.

(a) Identification of core
Reason

(b) Derivation of expression for self-Inductance

Yo
Yo

(a) Xis iron cored.
Reason- From the graph-
&

%

Slope of the graph = =L

Slope of X is more than that of Y. Hence X is iron cored because
Inductance of iron cored coil is more than that of air cored coil.

(b) Magnetic field due to solenoid (axis)
B yOINI
Magnetic flux through the solenoid

NZA
¢, =Ng= HN A
L
Since self-inductance = ¢I—B
_ HN°A
L

Yo

Yo

Yo

Yo

Yo

Yo

Q28.

(@) (i) Calculation of current in the circuit
(ii) Calculation of voltage drop across C and R
(iii) Resolving the Paradox

Yot+Y2

1
“HeTuc
o=27v=1007
1
Xo = -
1007 x 250/ 77 x10

=40Q2
Impedance of the circuit

Z=[X2+R
= J(40)? + (30)* =502

(i) Current in the circuit

Ve 20,
Z 50

(i) Voltage drops across the Capacitor,
V. =1_ X, =4x40=160V
Voltage drops across the Resistor,
Vy xR=4x30=120V

= Irms

(iii) The algebraic sum of the two voltages Vg and V¢ is 280V, which

Yo

Yo
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is more than the source voltage of 200V. This paradox can be removed
by considering impedance triangle because Vg and V¢ are out of phase
by 90°, therefore

V = V2 +VZ = /(120)? + (160)? = 14400+ 25600 = 200V

This is equal to the source voltage.

OR

(b)

(i) Calculation of amplitude of the current at resonance 1
(i) Calculation of average power at resonance
(iii) Calculation of potential drop across the capacitor 1

[

(i) At resonance, Z=R

| = 20 _10a
20
Amplitude of the current lo = V2 X | s
lo=1.414 x10=14.14 A
(if) Average power transferred to the circuit in one complete cycle at
resonance
P=12 R=(10)’x20

P =2000 W
(i) Resonant frequency

=100 rad/s

1 1
w, = =
JLC \J2x50x10°°
1 1
XC = = o
®,C  100x50x10
1O><;76
100x50x10

V=X, = = 2000V

C rms

Yo

Yo

Yo

Yo

Yo

Yo

Yo

Yo

Q29.

@ (i) Explanation 1

(i) Calculation of width
(iii) Plot of Intensity distribution in a diffraction pattern 1

[HEN

(i) For Bright fringe , ¢=(2n+1) 7 =5z for n=2

Alternatively:
2
A@g=—xAX
¢ A

AX:E/I
2

(if) We want , a0 =\, 6 = A/a
A A d

8= =2"=a=—
d a 4
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(iii) c

OR
(b)

(1) Finding the path difference for constructive and
destructive interference 2
(ii) Effect on interference fringes 1

() Net path difference between two waves reaching on the screen
through two slits is given as

SS,P—SS,P = (SS, - S8,)+ (S,P—S,P)
AX = %+(SZP—81P)

For constructive interference Ax= n\

- (S,P—S,P)= nz——_z( %)

For destructive interference
Ax=(2n —1)%

Ax:%Jr(SZP—SlP)

S,P—S,P=(2n 1)1—%

=%[4n—3]

(if) If monochromatic source is replaced by a source of white light the
centre bright fringe is white.

Q30.

Brief explanation of Geiger-Marsden Experiment 1
Graph
Conclusion from the graph 1

|

Alpha-particles emitted by a radioactive source were allowed to fall on
a thin foil of gold .The scattered alpha-particles were observed through
a rotatable detector consisting of zinc sulphide screen and a
microscope. The scattered alpha-particles on striking the screen
produced brief light flashes or scintillations.
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Note: Give full credit of 1 mark if a student draws the labeled
diagram of Geiger Marsden experiment.
% 10 l
Note: Full marks to be given even if values are not marked.
Conclusion:
The existence of positively charged nucleus inside an atom and 1
provide an upper limit to the size of the nucleus.
SECTION-D
Q31. | (a)
(i) Definition & S.1I. Unit 1+%
(ii) Change in Electric field and drift velocity along the wire %2+Y%
Justification YotYs
Effective resistance and current 1%
(1) Mobility: Mobility is defined as the magnitude of the drift velocity 1
per unit electric field.
_ m? C.s
S.I. Unit: — or— 1
V.s kg
(i) Both electric field and the drift velocity decreases. V2t
Justification:
|
V,=—
‘" neA y
As area increases across the wire, drift velocity decreases. 2
eE
vy ZFT
As drift velocity decreases, electric field decreases 1
(since e ,m and r are constant). 2
(iii) From the diagram
10Q and 14 Q are in series R1=10 Q + 14 Q =24 Q
10 Q and 10 Q are in series R,=10 Q+ 10 Q =20 Q
24 Q, 20 Q and 30 Q are in parallel.
1_1,1 1 _5+6+4_ 15
R 24 20 30 120 120
R=80 7
Electric current in the circuit
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V 6 3

I = —_— = —— = —
R 8 4
Note: Full credit of 1% marks is to be awarded for part (iii) even

if a student does not attempt this part.

OR

(0) | (i) Definition & S.1. Unit 1%
(i) Explanation of internal resistance for low voltage

and high voltage battery 1+1
(iii) Total energy 1Y%,

(i) Definition : Electrical conductivity is defined as the measure of a
material’s ability to carry a current through it.

Alternatively: It is the reciprocal of the resistivity.

Alternatively: It is defined as the current density per unit electric field.

S.1. Unit: (chm)™*-m™ or S-m™

(if) Low voltage Battery-
Internal resistance should be low.
High voltage Battery —
Internal resistance should be high.
(iii) Applying Kirchhoff’s loop rule
10 - Ix1-4-21-61-31=0
121=6 =1=05A
Heat energy H = I%Rt
H =0.25Xx12 x 60 = 180/

Yo

Yo

Yo
Yo

Q32.

(@)

(i) Labelled ray diagram 1%
Derivation of expression for magnifying power 1%
(i) Calculation of location and height of the image 2

(i)
—__ Objective k_ fe—*

——

Eyepicce

—~»___ 'O 3
i = S i N B LB e 8 @

Note: Deduct 2 mark, if the direction of propagation of light is
not marked.

1%
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From the diagram ﬂ:fL

and oe:1
fO

Magnifying Power = ’;—O

(i) )

F=THem $= -1%cm

|
1

b e fhoem

For lens L,

v =-54cm
Final distance v, =—54—(-45)

v, =-9cm (to the left of convex lens)

Magnification ﬂ _u
h, u
h_ -9 1
—=——=h=+-cm 1
1 -36 4 U,

Yo

Yo

Yo

Yo

Yo

Yo
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OR
(b) (i)Working principle of an optical fibre with one use 2
(if)Finding the angle of minimum deviation and refractive
index 1+1
Effect of 6y, when the prism is immersed in water 1
(1) Working Principle:
Optical fibre uses the optical principle of total internal reflection to
capture the light transmitted in an optical fibre and confine the light to 1
the core of the fibre.
’., "k ]/2
ry High n
Uses : Transmission of audio and video signal / Examination of Ya
internal organs / Endoscopy
(i) Oom=ite—A Yo
dm=2i—A
Om = 60° Yo
Refractive Index
. [ A+9,
sin 5 1,
"= sinA/2
. 120°
sin
A 50"
sin—
2
L= sin60° \/54
==
sin30 %
H= \/g 1
If the prism is immersed in water p decreases and consequently angle
of minimum deviation decreases. Since o, depends on g through 1
equation given above.
Q33.
a
(@) (i) Explanation with band diagram 2
(ii) Brief explanation of the two processes 2
(iii) Effect on width of depletion layer 1
(1) With proper level of doping, the number of conduction electrons 1
can be made much larger than the number of holes. Due to this
conductivity of the doped crystal increases.
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Electron energy

L @T>0K, |

(i) Two processes

(a) Diffusion (b) drift
Diffusion: Due to concentration gradient majority charge carrier that is
electron moves from n— pside and holes to p —n side. This
movement of charges is called diffusion.

Drift: Due to the junction 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 the charge carrier due to electric field is called drift.
(iii) (1) decreases
(2) increases

OR
(b)| (i) Circuit diagram 1
g
Working 1
(i) V-1 characteristics YotYo
Explanation 1
(iii) Reason 1
() .
Centre-Tap
Transformer
LT Diode 1(1,)
Centre AT !
] Tap n

Working: Suppose the input voltage to A with respect to the centre tap
at any instant is 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 does not conduct. Similarly during
second half of the cycle polarity get reversed so only D, will conduct.

Yo
Yo
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(i)V-I1 characteristics
I{mA)
i Yo+ Y
L 1 1 L L | | - | | v
I—(—_u.-\)
This diagram shows that the diode conducts when forward biased and
does not conduct when reverse biased. This characteristics makes it
suitable for use for rectification. 1
(iii) The 4 bonding of electrons of C and Si lie respectively, in the
second and third orbit. Hence energy required to take out an electron
from their atoms will be much less than that for C. Hence number of 1
free e for conduction in Si significant but negligibly small for C.
5
SECTION - E
34.
Q (a) Graph 1
(b) Finding the ratio Q1/Q- 1
(c) Calculation of potential energy 2
OR
Finding the work done 2
(a) E 4
1
r
4 |
|
|
l
~=R n=3R
——hbh—
(b) "+ V=KkQIr Yo
Slope of graph is proportional to Q
0
Q _fan 600 _3 ,
Q, tan30
(c) U=-pEcosb 1
p=20° 1y
U=-(6x 107) x (10% 1
U=-6x10°J
OR
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“*Work done W= - p E (cos6, - cos0; )
where 0, = 180", 6,=90°
= W=-pE (cos 180° - cos 90°)
W=+pE

Yo
Yo
Yo
Yo

Q35.

(a) Effect on Power
(b) Calculation of p
(c) Calculation of focal length
OR
Calculation of object distance and image distance

[EEN

1+1

1 1 1
@ P=F =37
Hoc— = Poc%

So P decreases as A increases.

1 1
-u-(3 -7

- (-2 (R=R,R,=—R)

/1232

|~

(b)

J ™l L

1 _(9_ 1] 11
funknown 8 R1 R2

1

20
1
f

NI

=% = = f=80cm

o

OR
v
m=3=—- = v=3u
u

f=@=+200m

Yo

Yo

Yo

Yo

Yo

Yo

Yo

Yo
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