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General Instructions :

Read the following instructions carefully and follow them :

(i)
(ii)
(i1i)
(iv)
(v)
(vi)
(vii)
(viit)
(ix)

(x)

This question paper contains 33 questions. All questions are compulsory.
This question paper is divided into five sections — Sections A, B, C, D and E.

In Section A — Questions no. 1 to 16 are Multiple Choice type questions. Each
question carries 1 mark.

In Section B — Questions no. 17 to 21 are Very Short Answer type questions.
Each question carries 2 marks.

In Section C - Questions no. 22 to 28 are Short Answer type questions. Each
question carries 3 marks.

In Section D — Questions no. 29 and 30 are case study based questions. Each
question carries 4 marks.

In Section E — Questions no. 31 to 33 are Long Answer type questions. Each
question carries 5 marks.

There is no overall choice given in the question paper. However, an internal
choice has been provided in few questions in all the Sections except Section A.

Kindly note that there is a separate question paper for Visually Impaired
candidates.

Use of calculators is not allowed.

You may use the following values of physical constants wherever necessary :
c=3x108m/s
h =663 x 10734 Js
e=16x10"19C
Ug = 4m X 107" Tm AL
£p = 8854 x 10712 C? N1 m~2

1

4
me

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

=9x 109 Nm?2 C2

Mass of neutron = 1-675 x 10727 kg
Mass of proton = 1-673 X 1027 kg
Avogadro’s number = 6-023 x 1023 per gram mole

Boltzmann constant = 1-38 x 10722 JK1

12-55/2/3 3 P.T.O.



1.

©usg h
3@ | formg el o a1 I (q, AR q,) TAT (g, 3N q,) b ¢ FAH oA F

3R (% % S UTh SR T & | ST I 3T (3—1} 2
r 3
Fa
(q]_’ q2)
30° 3
60° 1/r2
(Q2, Q3)
1
A 3 B —
(A) /3 (B) NG
1
) 3 (D) 3

foreht =Tt ® fores fai @ favaTat V 8 ScoideiFi o 319aTg W A vy © |
Ife V oeat (%jﬁmxﬁwwﬁawﬁ:

(A) %d B) vq
C) 24 (D) 4vy

forell Jrachi & W U hid! puscll § UG .91, 9 (emf) F=fafad ® 9
fore W W AR 737 st 2 ?

(A)  PUSH HT AT

(B) Fpusd! = gfaliy

(C) FUselt § Bl hl F&

(D)  FHUSHH! oh FUH hI IV =T

12-55/2/3 4



SECTION A

1. Coulomb force F versus (Lz) graphs for two pairs of point charges
r

(q; and q,) and (q, and q4) are shown in the figure. The ratio of charges

4 1S :
q3

Fa
(q]_’ q2)
30° S
60° 1/r2
((lg, (lg)
1
A) V3 B =
J3
1
Cc) 3 D) -
3
2. Electrons drift with speed v4 in a conductor with potential difference V

across its ends. If V is reduced to (%) , their drift speed will become :

W 2 B) v
C) 2vy (D) 4wy
3. The emf induced in a coil rotating in a magnetic field does not depend

upon the following :

(A)  Area of the coil

(B)  Resistance of the coil

(C)  Number of turns in the coil

(D)  Angular speed of rotation of the coil

12-55/2/3 5 P.T.O.
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4. A circular coil of radius 10 cm is placed in a magnetic field

- A A

B =(1:0 1 +0'5 j) mT such that the outward unit vector normal to the
A /AN

surface of the coil is (0:6 i + 0-8 j). The magnetic flux linked with the

coil is :
(A) 0-314 Wb (B) 3:14 uWb
(C) 314 uWb (D)  1-256 uWb
5. Which of the following quantity/quantities remains same in primary and

secondary coils of an ideal transformer ?

Current, Voltage, Power, Magnetic flux
(A)  Current only

(B)  Voltage only

(C) Power only

(D)  Magnetic flux and Power both

6. In an ac circuit, the instantaneous values of current (in A) and voltage

(in V) are I = 5 sin ot and E = 200 cos (ot + g) respectively. The phase

difference between voltage and current at any instant is :

Bn Bn
@A & B -
5n 3
© 5 D) 5

7. In four regions I, II, III and IV, the magnetic field is given by :

L. By = By sin kz II. By = By cos kz

HI. By =By sin (kz — ot) IV. By =By sin kz + By cos kz
The electromagnetic wave will exist in the region :

A IV B) I

(C) 1III (D) II

12-55/2/3 7 P.T.O.
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8. The momentum (in SI units) associated with a photon of energy 15 eV
is :

(A  4x10727 (B) 8x1028
(C) 2x10730 D) 6x1072°
9. An n-type semiconducting Si is obtained by doping intrinsic Si with :
(A) Al (B) B
Cc P (D) In

10. Energy levels A, B and C of an atom correspond to increasing values of
energy i.e. Ep < Eg < Ec. Let A4, A9 and A3 be the wavelengths of
radiation corresponding to the transitions C to B, B to A and C to A,

respectively. The correct relation between A1, A9 and Ag is:

2 2 2 1 1 1
(A) x1+x2=x3 (B) — + — = —
}\'1 }\'2 7\'3

(C) }\,1+}\,2+}»3:0 (D) }L1+}\2:}\3

11. When a p-n junction diode is subjected to reverse biasing :
(A)  the barrier height decreases and the depletion region widens.
(B)  the barrier height increases and the depletion region widens.
(C)  the barrier height decreases and the depletion region shrinks.

(D)  the barrier height increases and the depletion region shrinks.

12. An alpha particle approaches a gold nucleus in Geiger-Marsden
experiment with kinetic energy K. It momentarily stops at a distance d

from the nucleus and reverses its direction. Then d is proportional to :

(A) B) JK

(C) (D) K

== gl -
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Questions number 13 to 16 are Assertion (A) and Reason (R) type questions. Two
statements are given — one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.

(A)

(B)

(C)
(D)

Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

Assertion (A) is true, but Reason (R) is false.

Assertion (A) is false and Reason (R) is also false.

13. Assertion (A) : An electron and a proton enter with the same momentum

> . . g - =
p in a magnetic field B such that p 1 B. Then both

describe a circular path of the same radius.

Reason (R): The radius of the circular path described by the charged

particle (charge q, mass m) moving in the magnetic field

9
B is given by r = mv.
qB

14. Assertion (A) : The magnifying power of a compound microscope is

negative.

Reason (R): The final image formed is erect with respect to the object.

15. Assertion (A) : Lenz’s law is a consequence of the law of conservation of

energy.

Reason (R): There is no power loss in an ideal inductor.

16. Assertion (A) : Photoelectric current increases with an increase in

intensity of incident radiation, for a given frequency of
incident radiation and the accelerating potential.

Reason (R): Increase in the intensity of incident radiation results in

12-55/2/3

an increase in the number of photoelectrons emitted per
second and hence an increase in the photocurrent.
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SECTION B

17. An electric field E is maintained in a wire of length 7 and area of
cross-section ‘a’. Derive the relation between the current density ‘c’ in the
wire and the electric field E.

18. How does the energy gap of an intrinsic semiconductor effectively change
when doped with a (a) trivalent impurity, and (b) pentavalent impurity ?
Justify your answer in each case.

19. (a) Two waves, each of amplitude ‘a’ and frequency ‘@’ emanating from
two coherent sources of light superpose at a point. If the phase
difference between the two waves is ¢, obtain an expression for the
resultant intensity at that point.

OR

(b)  What is the effect on the interference pattern in Young’s double-slit
experiment when (i) the source slit is moved closer to the plane of
the slits, and (ii) the separation between the two slits is increased ?

Justify your answers.

20. In Bohr model of hydrogen atom, find the ratio of period of revolution of
the electron in the orbit n = 2 to that in the orbit n = 1.

21. A convex lens (n = 1-52) has a focal length of 15:0 cm in air. Find its focal
length when it is immersed in liquid of refractive index 1:65. What will be
the nature of the lens ?

SECTION C

22. (a) Two long, straight, parallel conductors carry steady currents in
opposite directions. Explain the nature of the force of interaction
between them. Obtain an expression for the magnitude of the force
between the two conductors. Hence define one ampere.

OR

(b)  Obtain an expression for the torque t acting on a current carrying

%
loop in a uniform magnetic field B. Draw the necessary diagram.

3
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23.

24.

25.

26.

27.

28.

(a) On what factors does the speed of an electromagnetic wave in a
medium depend ?

(b)  How is an electromagnetic wave produced ?

(c) Sketch a schematic diagram depicting the electric and magnetic
fields for an electromagnetic wave propagating along z-axis.

An ac voltage v; = 140 sin (100 nt) V is applied to the primary coil having
200 turns, of an ideal transformer and it supplies a power of 5 kW. If the
secondary coil has 1000 turns, find :

(a)  the output voltage,

(b)  the instantaneous voltage across the secondary coil, and

(c) the current in the secondary coil. (Take V2 =14)

The figure shows a circuit with three ideal batteries. Find the magnitude
and direction of currents in the branches AG, BF and CD.

A 20 B 20 o
__+6V
3V+__...._ 4 Q —
6V +_“::— %29
—VWWW

(a)  Briefly discuss three characteristics of the forces between nucleons.

(b)  Which out of iX and 53Y nuclei is more stable and why ?

Draw a schematic arrangement of Geiger-Marsden experiment. Briefly
explain the conclusions drawn from the observations about the structure
of an atom. Define ‘distance of closest approach’ in this case.

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

3
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SECTION D
Case Study Based Questions

Questions number 29 and 30 are case study based questions. Read the following
paragraphs and answer the questions that follow.

29. When a ray of light propagates from a denser medium to a rarer medium,
it bends away from the normal. When the incident angle is increased, the
refracted ray deviates more from the normal. For a particular angle of
incidence in the denser medium, the refracted ray just grazes the
interface of the two surfaces. This angle of incidence is called the critical
angle for the pair of media involved.

(1) For a ray incident at the critical angle, the angle of reflection is : 1
(A 0° (B) <90°
C) >90° (D) 90°

(i1)) A ray of light of wavelength 600 nm is incident in water (n:§] on

the water-air interface at an angle less than the critical angle. The

wavelength associated with the refracted ray is : 1
(A) 400 nm (B) 450 nm
(C) 600 nm (D) 800 nm

(iii) (a) The interface AB between the two media A and B is shown
in the figure. In the denser medium A, the incident ray PQ
makes an angle of 30° with the horizontal. The refracted ray
is parallel to the interface. The refractive index of medium B

w.r.t. medium A is: 1
B
A - Q| > B
30 A
P
J3 J5
4 2
C — D el
©) NE] (D) 73

OR
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30. o« forfl O & <filaetl =1 forelt R gfotie & =ametes @ gifsra fopam Siran 2, <t
uftqy & foega umr yanfea it 8 | O 1 forega-stuee ot gwr % 9y H =rereh
6 wifd o gfedy omar | fagd-eraeed grn @ e 3y gfeliy B A w5
=R URY (r) F8d & | I8 Ty Tored-Tq9ey hl Yepld, foRd-sTdeey 1
FAFIS] o T BU &FhA A1 d9 W T wear @ | sr=aftes gialy s R

I g S Spoll T S WHT FSAT & &9 H T8¢ 8 AT 7 |

e A § hIs G TG ot 1 B R, A 3Hb QTGRS & o faveR
&l T 1 f9.91. 9 (emf) () F&d 2 | TS ¥ G od THI ¢ SAFLIST b o1
vt = 2l fawara (V) #gd § |
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(b) Two media A and B are separated by a plane boundary. The
speed of light in medium A and B is 2 x 108 ms~! and
2-5 x 108 ms™1 respectively. The critical angle for a ray of

light going from medium A to medium B is : 1
1 4
A in~1 = B in~1 =
(A) sin 5 (B) sin -
3 2
C sin~1 = D sin~1 =
(C) si s (D) si 5
(iv) The figure shows the path of a light ray through a triangular prism.
In this phenomenon, the angle 6 is given by : 1

OO

2
~
e N >
\\ n
1 w/nz—l
1 1

(A) sin™ (B) sin~1(n2-1)

(C) sin™ (D) sin™! 21
nZ_1 (n“-1)

30. When the terminals of a cell are connected to a conductor of resistance R,
an electric current flows through the circuit. The electrolyte of the cell
also offers some resistance in the path of the current, like the conductor.
This resistance offered by the electrolyte is called internal resistance of
the cell (r). It depends upon the nature of the electrolyte, the area of the
electrodes immersed in the electrolyte and the temperature. Due to
internal resistance, a part of the energy supplied by the cell is wasted in
the form of heat.

When no current is drawn from the cell, the potential difference between
the two electrodes in known as emf of the cell (¢). With a current drawn
from the cell, the potential difference between the two electrodes is

termed as terminal potential difference (V).

12-55/2/3 19 P.T.O.



1)

(i1)

(iii)

(iv)

12-55/2/3

HAET HIH T

(A) A &I IFERM Hd G99 §-¢ 99y ¥ fhel g & @ fiaa &
&g fawar=r (V), 8 @ .91, 9 (emf) (¢) & Tcd T 3T 8 |

(B) ToeId-oTaeed 1 A9 e W A I A-aieh Tl ¥ Sl 8 |

(C) TAHIU A d9I V=g—Irqar g |

(D) T o Q IHAAT o s favaa (V) 3R 398 Jarfsd &r (1) &
= UT% T @1 BiaT B fSHeh! JaurdT SkolcHs gl @ |

2:0 V3R 60 VTaarn sd (emh a4 @ 9, mes smwafies gfaqy
HAM: 01 Q 3 04 Q F, URd # T B | 3@ TANE H gA
o, s (emf) BT :

(A) 20V (B) 28V

(C) 60V (D) 80V

foeem 4 g qU oIS ToRIa-3Teed | 3T 1 TEH-NEH id & |
A F FOU (Igd-3UEd % AUE OAHS TOHE ol fawd
V., (V4 > 0) 997 SOMcHh SIS bl fava — (Vo) (V_ > 0) & J1aT & |
59 U | i G el ol S @Rl 7, a9

(A) e=V,.+V_>0 B) e=V,.-V_>0

(C) £=V,.+V_<0 M) €=V,.+V_=0

(%) 2 Vfaan sd (emf) 3R 0-1 Q A= Iy & 4= oy
Al ol ITvd § FAIfoa foham T 8 | 39 S ol T 998 Q
e UfdUges @ GAIfSa foman e @ | afoiass § Yarfed 9 ®
(A) 005A (B) O01A
(C) 015A (D) 02A

T

(@) ol 9iuy o fopelt o1 o I W fawara 6 Ve | 2 A faga gam

o W IE favar 4 VE I 8 | O T AT Iy B

(A) 10Q B 15Q
(C) 20Q (D) 2:5Q
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1)

(i1)

(ii)

(iv)

12-55/2/3

Choose the incorrect statement : 1

(A)  The potential difference (V) between the two terminals of a cell
in a closed circuit is always less than its emf (g), during
discharge of the cell.

(B) The internal resistance of a cell decreases with the decrease in
temperature of the electrolyte.

(C)  When current is drawn from the cell then V = ¢ — Ir.

(D) The graph between potential difference between the two
terminals of the cell (V) and the current (I) through it is a
straight line with a negative slope.

Two cells of emfs 2:0 V and 6-:0 V and internal resistances 0-1 Q and
0-4 Q respectively, are connected in parallel. The equivalent emf of the

combination will be : 1
(A 20V B) 28V
C) 60V (D) 80V

Dipped in the solution, the electrode exchanges charges with the
electrolyte. The positive electrode develops a potential V., (V. > 0),
and the negative electrode develops a potential — (V_) (V_> 0), relative
to the electrolyte adjacent to it. When no current is drawn from the

cell then : 1
(A) e=Vo+V_>0 B) e=V,.-V_>0
(C) e=V,.+V_<0 D) e=V,y+V_=0

(a)  Five identical cells, each of emf 2 V and internal resistance
0-1 Q are connected in parallel. This combination in turn is
connected to an external resistor of 9-98 Q. The current

flowing through the resistor is : 1
(A) 005A (B) O01A
(C) 015A (D) 02A

OR

(b)  Potential difference across a cell in the open circuit is 6 V. It
becomes 4 V when a current of 2 A is drawn from it. The

internal resistance of the cell is : 1
A 10Q B) 15Q
(C) 20Q (D) 25Q

21 P.T.O.



31. ()
(@)
32. ()
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1)

(i)

(iii)

(1)

(i1)

(1)

(ii)

Qs ¢

I o feferfl = & safaetor 9ed 3T el T3 & srun faeda
Yed o o= i @ =R SR |

feferft sufaetor 9ed & geptor 4 digan foawr s Eifem |

TG o Teharuftd TehTRT o1 ITANT hid W A o fgisrdt S |
UG o 98 forg T 9= A 8, 981 YR o il K HE 7 |
9g o o farg ot o= % 8, &1 Y11 <l dlsdl 1 T |

AT

forell wgeh gemeell grr Tose g I =qdad gl W Afdfers =T
23N o foru amifera fortor s Eifaw | sEehl Tads &Har &
feTT =Tk Scqd hilT |

ﬁé@ﬁ(@?) 1000m3ﬁ'{5cmtﬁwqﬁ%aﬁﬁﬁ
ot w1 2 | 39 Teufa O sgeh) sada gmar s hifsie e
Sfem ufafers 39— W a1 2 |

feya smgwl p % Toreht @y foga & s, foga & @ 6
e § 3Eh kg O wEd e gl W feud feeh fag 7w,
fogga fawa & o =9 gea i |

forelt TeTg fougst o =fiMi W W faeg 3T g, 2q 3R nq f&o@
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IR |
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31. (a)

(b)

32. (a)

12-55/2/3

(1)

(i1)

(iii)

1)

(i1)

(1)

(i1)

SECTION E

Give any two differences between the interference pattern
obtained in Young’s double-slit experiment and a diffraction

pattern due to a single slit.

Draw an intensity distribution graph in case of a double-slit

interference pattern.

In Young’s double-slit experiment using monochromatic
light of wavelength A, the intensity of light at a point on the
screen, where path difference is A, is K units. Find the
intensity of light at a point on the screen where the path

difference is % ) 5
OR

Draw a labelled ray diagram of a compound microscope
showing image formation at least distance of distinct vision.

Derive an expression for its magnifying power.

A telescope consists of two lenses of focal length 100 cm and
5 cm. Find the magnifying power when the final image is

formed at infinity. 5

Obtain an expression for the electric potential due to a small
dipole of dipole moment ﬁ), at a point r from its centre, for

much larger distances compared to the size of the dipole.

Three point charges q, 2q and nq are placed at the vertices
of an equilateral triangle. If the potential energy of the
system is zero, find the value of n. 5

OR

23 P.T.O.
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() @)

(i1)

State Gauss’s Law in electrostatics. Apply this to obtain the
—
electric field E at a point near a uniformly charged infinite

plane sheet.

Two long straight wires 1 and 2 are kept as shown in the
figure. The linear charge density of the two wires are

%
A1 = 10 pC/m and A9 = — 20 pC/m. Find the net force F

experienced by an electron held at point P. 5

- 1 M A

! x3

10 cm
Pe 4
30 cm
> 1

- 2 Ao

33.

(a) (1)

12-55/2/3

A particle of mass m and charge q is moving with a velocity
— g

v in a magnetic field B as shown in the figure. Show that it
follows a helical path. Hence, obtain its frequency of

revolution.

9
B

%
v
_—

v

25 P.T.O.
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(b)

12-55/2/3

(i1)

(1)

(i1)

In a hydrogen atom, the electron moves in an orbit of radius
2 A making 8x10'4 revolutions per second. Find the magnetic

moment associated with the orbital motion of the electron.
OR

What is current sensitivity of a galvanometer ? Show how the
current sensitivity of a galvanometer may be increased.
“Increasing the current sensitivity of a galvanometer may not

necessarily increase its voltage sensitivity.” Explain.

A moving coil galvanometer has a resistance 15 Q and takes
20 mA to produce full scale deflection. How can this

galvanometer be converted into a voltmeter of range 0 to
100V ?

27



Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2024
SUBJECT- PHYSICS (CODE 55/2/3)

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.

“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 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.

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
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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 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 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:-

Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totaling of marks awarded on an answer.

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

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

Wrong grand total.

Marks in words and figures not tallying/not same.

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

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 unassessed 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 :55/2/3

Q.No VALUE POINTS/EXPECTED ANSWERS MARKS I&E\(‘—S
SECTION-A
L ot 1 1
3
2. (A) v?d 1 1
3. (B) Resistance of the coil 1 1
4. (C) 31.4uWb 1 1
5. (D) Magnetic Flux and Power both 1 1
6. 57 1 1
A) 2%~
(A
7. (C) 1 1
8. |(B)8x10?® 1 1
9. C)P 1 1
10. (B) 1.1 1 1 1
b Ay A
11. | (B) The barrier height increases and the depletion region widens. 1 1
12. 1 1 1
©)
13. | (A) Both Assertion(A) and Reason (R) are true and Reason(R) is the correct 1 1
explanation of the Assertion (A)
14. | (C) Assertion(A) is true, but Reason (R) is false 1 1
15. | (B) Both Assertion(A) and Reason (R) are true but Reason(R) is not the 1 1
correct explanation of the Assertion (A)
16. | (A) Both Assertion(A) and Reason (R) are true and Reason(R) is the correct 1 1
explanation of the Assertion (A)
SECTION- B
17.
Deriving relation 2
V =IR Yo
S (V=El, r=2") &
A A
! ¥
E= Ap
E=op Yo 2
18. Effect on energy gap and justification
(i) Trivalent impurity Yot s
(i) Pentavalent impurity Yo+ s
(i) Decreases Ya
Justification: An acceptor energy level is formed just above the top of the .
valence band. /2
55/2/3 Page 3 of 16




(i) Decreases

Justification: A donor level is formed just below the bottom of conduction
band.

Alternatively

Eleciron energy
.
-
a

=0.01 - 0.05 eV

(Note : Award the credit of justification if a student draws band
diagram)

Yo
Yo

19.

(a) Obtaining expression for resultant intensity 2

X, = acoswt

X, = acos(at + @)

X=X +X,

= a(cos wt + cos(wt + ¢))
?ycos?
2 2)
9 cosrts?)

=2aco0s = cos(w t+=
2 2

=a(2cos(wt +-=) cos

Intensity

| = K (amplitude) 2 where K is a constant.
#

2)

2 ¢

=41, cos 3

=K (2acos

lo= Ka?= intensity of each incident wave.
(Award full credit of this part for all other alternative correct methods)
OR

(b) Effect and justification
(i) Source slit moved closer to plane of slits 1
(i) Separation between two slits 1

(i)Sharpness of interference pattern decreases
s A
_<_
S d
As S decreases, interference patterns produced by different parts of the source
overlap and finally fringes disappear.
Alternatively
As the source slit is brought closer to the plane of the slits, the screen gets

illuminated uniformly and fringes disappear.

Yo

Yo

Yo

Yo

55/2/3
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Alternatively
Interference pattern is not formed.

(Note : Award full credit of this part if a student merely attempts this

part.)
(i) p==2

As d increases, g decreases and fringes disappear.

Yo

Yo

20.

Finding ratio of period of revolution

Yo

Yo

Yo

Yo

21.

Finding focal length
Nature of the lens

1%
Yo

For convex lens in air

12[&_1][1_LJ
fa na Rl RZ

For convex lens in liquid.
1:(&_1J[i_ij
1:I nI Rl RZ

f, 152-165
1.65
=-6.6
ff =-6.6f,
=-99cm

Nature of the lens: Diverging/ behaves like a concave lens.

Yo

Yo

Yo
Yo

SECTION-C

22.

(@)

Explaining nature of force
Obtaining expression of force
Defining one ampere

Yo
1Y%

55/2/3
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Nature of force is repulsive. Yo

a
L.
b
.
La B "
.
B
;

-

Magnetic field due to current I, at all points of conductor b
1
B, =*'s directed downwards &

T
Force experienced by conductor b on its segment of length |
Fop = IbIBab

Mol 1y . Ya
=035 djrected towards left
27zd

Similarly
Force experienced by conductor a on its segment of length |
F oo tolad directed towards right

2zd

One ampere is that steady current which when maintained in each of two very
long straight parallel conductors of negligible cross- section, placed one metre 1
apart in vacuum produces a force of 2x10 ~ N/m on each conductor.

OR
(b) Obtaining expression of torque 2
Drawing diagram 1
F.i
/C
o A
/Ilr ;'lllr B~ ly .I'Jl / "
/ 'l / /B / / g 4::/&/ B
,'IJ F‘” :e-.’)ﬂ I,I' 1
| L ] l
/ A ' i / ¥

Yo

Forces on arm BC and DA are equal and opposite and act along the axis of
the coil. Being collinear they cancel each other.

Forces on arms AB and CD are equal and opposite but not collinear. They 1,

form a couple.

F,=F,=1bB

r:FlisineJergsine Yo
2 2
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labBsin &
IABsin 6 (where A=ab & m = 1A)

x B

N
1]
=1

Yo

23.

(a) Factors affecting speed of Electromagnetic wave
(b) Production of Electromagnetic wave
(c) Sketch of Electromagnetic wave

(@) Speed of EM waves v =

1
Jre
Speed depends upon
(i) Permittivity (s) of medium
(it) Magnetic permeability ( ) of medium

(b) Accelerated charges or oscillating charges produce electromagnetic waves

(©)

1/2+1/2

24,

(@) Finding output voltage
(b) Finding instantaneous voltage
(c) Finding current

140 140
(@) V,(rms) = NI 100V
v, =Ney 21990460 s500v
N, 0
(b) v, =500/2sin100pt = 700sin100 pt
(c) Power Output = Power Input

I, = leOA

® 500

Yo

Yo

25.

Finding magnitude and direction of current in AG, BFand CD 1+1+1

55/2/3
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2Q B 20
A ~AMAA C
oy iIl
I3 * 6V
+ 4Q -
3V
& Yo
6V +_$ 20
G L6 F : D
By Kirchoff’s Laws (at point B)
W+bL= .. (1)
In the closed loop AGFBA 1,
3+2l3-6+41,+213=0
3
L+l== .. 2
2t 3= 7 2)
From (i) Yo
2m+L=2 (3)
In closed loop BFDCB A
-4|2+6+2|1-6+2|1:0
|2- |1 =0
b=L 4)
Putting in (3) Ya
l, = 1A
4
From (4)
1
I2 = ZA
From (2) |3:%A &
26. .
(a) Three characteristics 1%
(b) Identifying more stable nucleus and reason 1%
(a) Characteristics of nuclear forces :-
1. Saturated in nature
2. Attractive for distances larger than r, and repulsive for distance less than r,
3. Do not depend on nature of electric charge i.e. same for n-n, n-p and p-p
pairs. 1%
4. Much stronger than gravitational forces.
(Any three)
8y . Yo
(b) 4 X' is more stable
The ratio of number of neutrons to the number of protons is more in
48 X than 3Y 1
2. (a) Drawing schematic arrangement 1
(b) Explaining conclusions 1
(c) Defining distance of closest approach 1
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Gold foil target
about 10" m thick

Most pass
Beam of / through

I >
a-particles

. I:| H il i ) . -
Source of I:| U
S/

Vacuum

Lead bricks

Jo N
u-particles e

SN
. . \‘ 7nS Screen

NG
P Some are \/
deviated through

About 1 in 8000 a large angle @

is reflected back Detector

(Microscope)

(b) -Entire positive charge and most of the mass of atom are concentrated in
the nucleus.

- Electrons move in orbits about the nucleus just as planets around the sun.

- Size of nucleus is about 10™°m to 10™m.

- Most of the space in an atom is empty.

(c) The distance of the a particle from the centre of nucleus at which the
whole of the initial kinetic energy of the particle gets converted into the
electric potential energy.

Alternatively

The distance of the o particle from the centre of nucleus at which it stops
momentarily and reverses its direction.

28.

Explaining working of full wave rectifier 2
Drawing input and output wave forms 1

Centre-Tap
Transformer
""""" Diode 1(D))

i

it

=+ 1 -
""""" Diode 2(D,) % Output

= AN

-

When input voltage at 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,
during the positive half cycle diode D; gets forward biased and conducts
while diode D, gets reverse biased and does not conduct.

Hence during positive half cycle an output current and output voltage across
Ry is obtained.

During second half of the cycle when voltage at A becomes negative with
respect to centre tap, the voltage at B would be positive hence D; would not
conduct but D, would be giving an output current and output voltage.

We get output voltage in both positive and negative half cycles.

Yo

Yo
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: o i e
1
29. | (i) Since no option is correct, award 1 mark to all students. 1
(i) (D) 800 nm 1
(i) (@) (A) 2
OR
4 1
- _1 J—
(b) (B)sin™| g
(iv) (A) sin™ Jn? -1 1
30. | (i)  (B) The internal resistance of a cell decreases with the decrease in 1
temperature of the electrolyte.
(i) (B) 2.8V 1
(iii) (A) e=V,+V_>0 1
(iv) @) (D)0.2A
OR
(b) (A) 1.00 1
31. | (a)
(i) Two differences between interference pattern and diffraction pattern 2
(ii) Intensity distribution graph 1
(iii) Finding intensity of light 2
(i)
Interference Diffraction
1 | Bands are equally spaced Bands are not equally spaced.
2 | Intensity of bright bands is same. | Intensity of maxima decreases on 1+1
either side of central maxima.
3 | First maximaisatanangle A/a | First minima is atan angle i/a
I
(ii)
Teria 1
:I'.-L zl.'-. 1I'». O ]I?_ ?_Il .’jI)-.
— Path differnce
(iii) Path difference (A)=4
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27rA
¢ —

¢= 27r
| =41, cos??
K =4l,cos’ 7 =4l,
Path difference = a

¢=rl3

T
| =41, cos’ =
6

OR
(b)

(i) Drawing labeled ray diagram
Derivation of magnifying power
(iii) Finding magnifying power

N

(i)
Ry
h‘f ‘1. J ) .l“r-- B A Eyepicce @‘&4
B B |,. 2 | o
Objective A' =

AT -

Ay

The magnification obtained by eye-piece lens m, ( fBj
Vo
—Uy

The magnification obtained by objective lens m, =

Hence the total magnifying power is
m=m,xm,

=V—°[1+Rj
_UO fe
fO

(iiym=|-2

e

Identification of focal length of objective and eyepiece
f, =100cm

f, =5cm
‘lOO

Yo

Yo

Yo

Yo

Yo

Yo

Yo

Yo

Yo

Yo
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32.

(1) Obtaining expression for electric potential 3

(@) R
(i1) Finding the value of n 2

(i)

Potential due to the dipole is the sum of potentials due to charges g and -q
1(aqg q

e .

By geometry

r? =r’+a’-2arcosé

r; =r?+a’+2arcos@

For r >> a, retaining terms only up to first order in a/r

2
(ior [1_2acosa+a_2j
r r

2 (1— 2acos 6’)
r

Similarly
rl= r2(1+ 2acos49j
r

Using the binomial theorem and retaining terms up to the first order in a/r
1. l(l— 2.’:100549)”2

rLor r
1 acosd
e @
11(%) ______________________________ @)
r, r r

Using egn. (1) (2), (3) and p = 2qa
g 2acosd

2

V =

drey, 1
_ pcosd
Arg,r?

Alternatively —

Yo

Yo

Yo

Yo

Yo

Yo

Yo
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r,=r+acoséd

IL=r—acosé
ve (i) #
dre,\ 1 T,
vo_d ( 11 j
4rme, \ r—acosd r+acosd i3
q 2acosé
:4m%(r2—a2a529j
Ya
_p cos o
A 1—:12200529 1,

For r>>a, neglecting ?—z

Pcosé

4rg,r?

(i) Consider the side of equilateral triangle as ‘a

kg,d, N kd,d; n ka,ds
a a a

V=

Yo

b

Potential energy = U= 1y

According to question
u - K@)  kEg)ng) k(@ha) _,

Yo

a a a
2 2 2
1
2+2n+n=0 72
3n=-2
n= _2 Ya
3
OR
(b) (1) Statement of Gauss’s Law 1
Obtaining expression for electric field 2
(i) Finding net force on electron 2

(1) Electric Flux through a closed surface is equal to-1, where q is the total
&,

0

charge enclosed by the surface. ¢= a 1
&

Alternatively

The surface integral of electric field over a closed surface is L times the total
&y

charge enclosed by the surface.
PEdS="

&y
(Award Y2 mark for writing the formula only.)
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Surface
2 charge density o

e x >

(Gaussian surface can be cylindrical also)

As seen from figure, only two faces 1 and 2 will contribute to the flux.
Flux E.ds through both the surfaces is equal and add up.

The charge enclosed by surface iscA, where < is surface charge density
According to Gauss’s theorem

2EA=GA/ ¢,

E=0/2¢,

E= zi A wherefisunitvector directed normally out of the plane
&

A A
r

(ii) E =

According to question

27g,r

E, (at point P) = A
7E N,

10x107°

=——— _ (-))N/C
276, (10x107) =)

. A
E, (atpointP) = —=2
&y,

_ 20x10°
276, (20x107%)
~10x10° [ 1

net

(-] N/C
E“Léj -)) N/C
=3.6x10° (-j) N/C

Fo =0%E.,

= —1.6x10™° x3.6x10° (—)) N
=5.76x10"N ()

27g,

Yo

Yo

Yo
Yo

Yo

Yo

Yo

Yo

33.
(@)
(i) Showing helical path 1%
Obtaining frequency of revolution 1%
(i1) Finding magnetic moment of electron 2
55/2/3
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W
radius

v, =vsin@ isperpendicular to Band

v, =vcos@ isparalleltoB
Due to v, the charge describes circular path and v, pushes it in the direction

of B . Therefore under the combined effect of two components the charged 1
particle describes helical path, as shown in the figure.
The centripetal force

2
mv
=~ =Baqv, Y
v, _Bar (v, =vsin®) Yo
m
Time period = T = 27"
VL
- 2zm
Bq
1 Bg
frequencyv===—-—
g y T 2zm Yo

(if) Magnetic moment m=1A

| :? =ev 1
=1.6x107"° x8x10*
—1.28x10“A Yo

Yo

M =1.28x107" x3.14x (2x107%)?
Ya

=5.127 %10 Am* =1.6x10% Am?

OR
b)——— —
(i) Definition of current sensitivity 1
Showing dependence of current sensitivity & explanation 1+1
(i1) Calculation of resistance 2
(i) Deflection produced per unit current is called its current sensitivity. 1
6 NBA
lg=—=—nH
I K

Current sensitivity can be increased by
(@) increasing number of turns in coil
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(b) increasing area of coil in magnetic field 1
(c) decreasing K (Torsional Constant)

(any one)
0 NBA
VTR
If current sensitivity is increased by increasing number of turns of the coil, the
resistance of the galvanometer will also increase. Thus voltage sensitivity 1

may not increase.
(i) v=1,(R+G)

Vv
R=—1-G "

IG
_ 100
 20x10°
=5000-15
= 498502
By connecting 49850 in series with galvanometer it is converted to voltmeter
of range (0-100V)

Yo

Yo

Yo
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