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c=3x10% m/s

h=6-63x1073*Js
e=16x10"17C

Uo = 4m X 107" TmA™!

£p = 8854 x 10712 C? N1 m~2

1

47580

=9x10° N m?2 C2

gAFL 1 GoIHM (m,) = 9-1 x 1073 kg

=g T GeI0H = 1-675 x 10727 kg

T bl gedq™ = 1-673 x 10727 kg

JENTIET T&AT = 6-023 x 1023 fq 7 oA (per gram mole)

e fFaies = 1-38 x 10723 JK1

.55/2/1 2

VWAV VAWV

Get More Learning Materials Here : & m @&\ www.studentbro.in



FEE

= g

General Instructions :

Read the following instructions very carefully and strictly follow them :

(i) This question paper contains 12 questions. All questions are compulsory.
(it)  This question paper is divided into three sections — Section A, B, and C.
(iti) Section A — Questions no. 1 to 3 are of 2 marks each.

(iv) Section B — Questions no. 4 to 11 are of 3 marks each.

(v)  Section C — Question no. 12 is a Case Study-Based Question of 5 marks.

(vi)  There is no overall choice in the question paper. However, internal choice has
been provided is some of the questions. Attempt any one of the alternatives in
such questions.

(vii) Use of log tables is permitted, if necessary, but use of calculator is not
permitted.

c=3x10%m/s
h=6-63x1073* Js
e=16x10"17C

Wo = 47 x 107" Tm AL

gy =8-854 x 10712 C2 N1 m=2

1

4
me

=9x10° N m?2 C2

Mass of electron (m,) = 9-1 x 10731 kg

Mass of neutron = 1-675 x 10727 kg

Mass of proton = 1-673 x 10727 kg

Avogadro’s number = 6-023 x 1022 per gram mole

Boltzmann constant = 1-38 x 10722 JK!
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SECTION A
1. Explain the formation of depletion region in a p-n junction. 2
2. (a) (1) Define the terms : ‘impact parameter’ and ‘distance of closest

approach’ for an o-particle in Geiger-Marsden scattering
experiment.

(ii1) What will be the value of the impact parameter for
scattering angle (I) 6 = 0° and (IT) 6 = 180° ? 2

OR

(b) Photoelectric emission occurs when a surface is irradiated with the
radiation of frequency (i) v;, and (ii) vy. The maximum kinetic energy

of the electrons emitted in the two cases are K and 2K respectively.

Obtain the expression for the threshold frequency for the surface. 2

3. How is an emf generated by a solar cell due to the three basic processes
involved ? Explain. 2

SECTION B
4, (a) @) Depict a plane electromagnetic wave propagating along the
x-axis. Write the expressions for its oscillating electric and
magnetic fields.
(i1))  Write three characteristics of electromagnetic waves. 3
OR

(b)  Name the electromagnetic waves which are produced by the following :
(1) Radioactive decays of nucleus
(ii)  Welding arcs
(iii) Hot bodies
Write one use each of these waves. 3
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(a)  State the conditions for total internal reflection to take place.

ot

(b) A tank is filled with a transparent liquid to height ‘H’. A coin
suspended by a thread in the liquid is gradually lowered till it
touches the bottom. The apparent depth is determined

corresponding to different positions of the coin.

(1) Plot a graph showing variation of the apparent depth with
the real depth of the coin.

(ii)  What is the physical significance of the slope of the graph ? 3

6. (a) Draw a labelled ray diagram showing the formation of an image by
an astronomical refracting telescope in normal adjustment. Hence,

obtain the expression for its magnifying power. 3
OR

(b) A plane wavefront of light of wavelength ‘A’ is incident normally on
a narrow slit of width ‘a’ and a diffraction pattern is observed on a

screen at a distance ‘D’ from the slit.
(1) Depict the intensity distribution in the pattern observed.

(ii))  Obtain the expression for the first maximum from the

central maximum. 3

7. A converging lens made of glass ( u = 1-5) has its spherical faces of radii
of curvature 10 cm and 20 cm. Find its focal length
(a) in air, and

(b)  when it is immersed in a liquid of refractive index 1-25. 3

8. The energy of a hydrogen atom in the first excited state is — 34 eV. Find :

(a)  the radius of this orbit. (Take Bohr radius = 0-53 A)

(b)  the angular momentum of the electron in the orbit.

(c) the kinetic and potential energy of the electron in the orbit. 3
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(a)  Depict the variation of the potential energy of a pair of nucleons

EHE
i

©

with the separation between them.

(b)  Imagine the fission of a gg Fe into two equal fragments of %g Al
nucleus. Is the fission energetically possible ? Justify your answer

by working out Q value of the process. 3
. 56 28
Given : m (26 Fe) = 5593494 u, m (13 Al) = 27-98191 u.

10. Find the ratio of the de Broglie wavelengths associated with an alpha
particle and a proton, if both

(a) have the same speeds,
(b)  have the same kinetic energy,

(c) are accelerated through the same potential difference. 3

11. With the help of a circuit diagram, explain the working of a
p-n junction diode as a full-wave rectifier. Also draw its input and output
waveforms. 3

SECTION C

12. The British physicist Thomas Young explained the interference of light
using the principle of superposition of waves. He observed the interference
pattern on the screen, in his experimental set-up, known now as Young’s
double slit experiment. The two slits S; and S, were illuminated by light
from a slit S. The interference pattern consists of dark and bright bands of
light. Such bands are called fringes. The distance between two consecutive
bright and dark fringes is called fringe width.

(a)  If the screen is moved closer to the plane of slits S; and S,, then

the fringe width :
(1) will decrease, but the intensity of bright fringe remains the
same.

(i1))  will increase, but the intensity of bright fringe decreases.
(iii)  will decrease, but the intensity of bright fringe increases.

(iv) and the intensity both remain the same.
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(b)  What will happen to the pattern on the screen, when the two slits
S, and S, are replaced by two independent but identical sources ?
(1) The intensity of pattern will increase
(i1))  The intensity of pattern will decrease
(iii) The number of fringes will become double
(iv)  No pattern will be observed on the screen

(c) Two sources of light are said to be coherent, when both emit light
waves of :

(1) same amplitude and have a varying phase difference.
(i1)) same wavelength and a constant phase difference.

(iii)  different wavelengths and same intensity.

(iv) different wavelengths and a constant phase difference.

(d)  The fringe width in a Young’s double slit experiment is . If the
whole set-up is immersed in a liquid of refractive index ‘Y, then the
new fringe width will be :

(1) B
i)  Bu
Gip L
u
(iv) %
u

(e) The total path difference between two waves meeting at points

P, and P, on the screen are 3k and 2A respectively. Then :

2

(1) bright fringes are formed at both points.

(i1))  dark fringes are formed at both points.

(iii)  a bright fringe is formed at P, and a dark fringe is formed at

P,.

(iv)  a bright fringe is formed at P, and a dark fringe is formed at

.55/2/1 11
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Strictly Confidential: (For Internal and Restricted use only)
Senior Secondary School Term Il Examination, 2022
Marking Scheme — PHYSICS (SUBJECT CODE — 042)
(PAPER CODE — 55/2/1)

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 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 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, marks should be
awarded.

4. 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. 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.

5. Evaluators will mark( V ) wherever answer is correct. For wrong answer ‘X’ be marked.
Evaluators will not put right kind of mark while evaluating which gives an impression that
answer is correct and no marks are awarded. This is most common mistake which
evaluators are committing.

6. 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 totalled up and written in the
left-hand margin and encircled. This may be followed strictly.

7. 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.

8. If a student has attempted an extra question, answer of the question deserving more
marks should be retained and the other answer scored out.

9. No marks to be deducted for the cumulative effect of an error. It should be penalized only
once.
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10. A full scale of marks _35_ (example 0-40 marks as given in Question Paper) has to be
used. Please do not hesitate to award full marks if the answer deserves it.

11. Every examiner has to necessarily do evaluation work for full working hours i.e. 8 hours
every day and evaluate 30 answer books per day in main subjects and 35 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.

12. 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 totalling of marks awarded on a reply.

¢ Wrong transfer of marks from the inside pages of the answer book to the title page.
¢ Wrong question wise totalling on the title page.

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

e Wrong grand total.

e Marks in words and figures not tallying.

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.

13. 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.

14. Any unassessed portion, non-carrying over of marks to the title page, or totalling 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.

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

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

17. The Board permits candidates to obtain photocopy of the Answer Book on request in an
RTI application and also separately as a part of the re-evaluation process on payment of
the processing charges.
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MARKING SCHEME
Senior Secondary School Examination TERM-II, 2022

PHYSICS (Subject Code — 042)
[ Paper Code — 55/2/1 ]

Q. No. EXPECTED ANSWER / VALUE POINTS Marks | Jow
SECTION—A
1.
Explanation of Formation of Depletion region 2

When p-type semiconductor is chipped with n-type semiconductor, e* from the

n-side diffuse towards p-side and holes from p-side diffuse towards n-side

leaving behind a layer of immobile +ve ions on n-side and immobile —ve ions

: . . . 2
on p-side leading to formation of depletion layer.
( Note : Award 1 mark, if a student draws a diagram showing depletion region) 2

2. |a)

Definition of impact parameter & distance of closest approach Values % + %
Value of Impact parameter for (I) & (II) Vit U

1. Impact Parameter : It is the perpendicular distance of the initial velocity | 1,
vector of the approaching a-particle from the centre of the nucleus.

Distance of closest approach : It is the minimum distance of the
approaching a-particle and the target gold nucleus

276
4re,K

d=

; Where K is the kinetic energy

Alternatively : Distance of closest approach is the distance of the alpha
particle from the centre of gold nucleus where its whole kinetic energy is
converted into potential energy

n 0=0°; b= maximum / almost of atomic size 1
0 =180°; b= minimum = zero 1
(Note: Allot 2 Mark for only formula.)

OR
2. | b)

Expressions for kinetic energy o+ %

Exnression for threshold Freauencv 1

K =hvi—¢y and 2K =hv, — @ Vatla
=2, =) =hv, — ¢,
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=>2hv, —2¢, =hv, — ¢, 72
=>h(2v,=v,) = ¢ =hv,
=2v,-v,)=¢, =V,
= v, =2v, -V, "
2
3.
Processes ot +
Generation of e.m.f. Ve
The three basic processes for generation of e.m.f. by a solar cell are:
(1) Generation of e-h pairs due to light (with hv>E,) close to the 7
junction.
(11) Sep‘aration of e"s and holes due to electric field of the depletion "
region.
(11)  Collection : e reaching the n-side are collected by the front contact 1
& holes reaching p-side are collected by back contact. /2
Thus, p-side becomes positive and n-side becomes negative giving rise to Ya
photo voltage. o)
SECTION—B
4 a)
(1) Depiction of plane EM wave Y2
Expression for electric field )
Expression for magnetic field )
(i)  Characteristics of EM waves Yo v+
V2
!
EyzEOsin(kx—cot) v,
B, = By sin (kx—t)
(i1) The three characteristics are:
a) They travel with velocity of light. A
b)They carry energy and momentum. v,
c)They are transverse in nature. :
(Or any other characteristic given) /2
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4. OR
b)
Naming of EM waves Yottt
Uses of EM waves VotttV
(a) Gamma Rays - Used for cancer treatment Vs +
(b) Ultraviolet/Visible/Infrared (either) — Use of anyone of these three. Yo+ 1
(c) Infrared Rays — Used in night vision camera, bolometer & thermopiles V41
(Note: Give full credit to any other use written.)
5.
(a) Conditions of TIR 1
(b) Graph 1
(¢) Significance of slope 1
(a) The conditions for total internal reflection to take place are:
(1) The light should travel from denser to rarer medium. 7
(11) The angle of incidence should be greater than the critical angle y
for a given pair of media. 2
(b) ()
N
5 1
g
Real depth -
(i))The slope will give 1/u where p is refractive index as per the graph | 1
above.
3
6. | a) . :
Labelled Ray Diagram of refracting telescope for normal arrangement 1'%
Derivation of Expression of magnifying power 17
s 75,3[)!(‘(‘(1\'(‘ fe J¢ i Eyepiece
—r *-"\“ —fe—rd
f | . y
e f_‘h?qr_r‘; - i['}T- _'a_ - Q}z
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tan
m = s zﬁ(as a, [ are small angles)
tana «o

h 1o

r—Xx—

f, h

_Jo
Je
(Note: 2 mark to be deducted if arrows not shown or labelling is not done)
OR
b)

(1) Intensity distribution curve for diffraction 17

(11) Expression of first maximum from the central maximum 1%

(1) Intensity distribution curve

A Intensity

3h 2% x o 2 25 3
o o o %) v o

Diffraction angle (¢/) ——— =
For maximum
. 1
asin@ = (n+5)k

For first Maximum ; n=1

For small 6;&9:2 = 9:2
2 2a

Q| >

X _3
D 2

= |8

) 3
LX==
2

17
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Finding the focal length
(a) In Air 1Y
(b) In Liquid 12
(a)
Y
1 1 1
—= (aug-l)(—-—]
f, R; R,
R;=10cm & R,=-20cm, ,ué=15 2
L (1.5-1)(L-Lj
£, 10 -20
f,= ?: 133 cm 72
V2
1 I 1
b —= (-] ———
) 7l (u D(R R J
1 2
()LL) .,
1.25 10 -20
fi === =333cm "
3
Finding the
a) Radius of orbit 1
b) Angular Momentum 1
¢) Kinetic & Potential Energy 1
a) r=n2r, =(2)2x0.53=2.12A 1
by L=0b 2ZXEBX 0T 5y 1073 kgmis :
2m 2 X3.14 1
c) KE=+34¢eV &P.E=-6.8eV
3
(a) Graph 12
(b) Mass Difference 1
Conclusion 2
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(a)
g l()(\ 11/2
:§ 0 s = !
(b)Mass Difference = 55.93494 — 2 x 27.98191 |
= -0.02442 u
Fission not possible. .
Va
3
10.
Finding the ratio when
a) Speed is same 1
b) K.E. issame 1
¢) Potential difference is same 1
h
(a) A= ; Va
A, my, h 4
(b)
p=+2m(K.E) 1,
A, I J2m,(K.E) 1
—_— = = = — 1/
2, 2m,(K.E.), h 2 ’
(c)
V= _2qV VZ3
m
&: h o MV, o m, quVx m,
A, myv, h m, \[ m, 2q,V
LTIV LU T
1
m, \\m, \q, 242 &
3

conrene €9
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11.

Explanation of working 1
Circuit Diagram of full wave rectifier 1
Input & Output Waveform L+%
Centre-Tap
Transformer
""""" [)lode (D)
Centre & X
é Tap B 7 1
| I)IO(I(‘ 2(D,) R, Qutput
= Y

Let input voltage at A w.r.t. the centre tap at any instant is positive, then voltage
at B will be negative. So, diode D gets forwarded biased & D; gets reverse
biased. Hence output current is obtained. When voltage at A becomes —ve ; then 1
voltage at B would be + ve , hence D1, gets reverse biased & D» gets forwarded
biased . So output current is again obtained as shown in the figure.

A

Input
Waveform

Due to | Dueto ! Dueto ! Dueto |
D, i D, i D D,

J\/‘\//\/&/ %

2

Output waveform

(Note: If the student takes inverted input waveform full credit to be given. )

3
12. |a) (i) 1
b) (iv) 1
c) (i) 1
d) (iii) 1
e) (iv) 1 5

* %k ¥
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