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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
gp = 8854 x 10712 C? N1 m~2

1

4
me,

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

=9x 109 Nm?2C2

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 JK!
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SECTION A

1. Two charged particles P and Q, having the same charge but different
masses mp and mg, start from rest and travel equal distances in a

%
uniform electric field E in time tp and tq respectively. Neglecting the

t
effect of gravity, the ratio [—P] is :

tq
m m
&) —P ® —2
m o mp
m m
© |2 o |2
m mp,
2. Electrons drift with speed v4 in a conductor with potential difference V

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

vVd
A 2d
(A) 2
B) g
(C)  2vq
D) 4wy
3. A wire of length 4:4 m is bent round in the shape of a circular loop and

carries a current of 1-0 A. The magnetic moment of the loop will be :

(A) 07 Am?
(B) 154 Am?
(C) 2-10 Am?
(D) 35 Am?

12-55/2/1 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 i +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 uyWb
(C) 314 uWb (D)  1-256 uWbh
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. A resistor and an ideal inductor are connected in series to a 100v2 V,
50 Hz ac source. When a voltmeter is connected across the resistor or the

inductor, it shows the same reading. The reading of the voltmeter is :

(A)  100v2 V (B) 100V
(C) 5042V D) 50V
7. Electromagnetic waves with wavelength 10 nm are called :
(A) Infrared waves (B)  Ultraviolet rays
(C) Gamma rays (D) X-rays
8. The work function for a photosensitive surface is 3:315 eV. The cut-off

wavelength for photoemission of electrons from this surface is :
(A) 150 nm (B) 200 nm

(C) 375 nm (D) 500 nm
12-55/2/1 7 P.T.O.
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9. 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) A7 + Xy = A5 B — 4+ - =_—
}\‘1 7\'2 7\'3

(C) }L1+}L2+}L3=0 (D) 7L1+}L2=}\43

10. 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

(©) (D) K

gl

11. An n-type semiconducting Si is obtained by doping intrinsic Si with :
(A) Al (B) B
C P (D) In

12. 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.

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

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

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

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

12-55/2/1 9 P.T.O.
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13. 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
an increase in the number of photoelectrons emitted per

second and hence an increase in the photocurrent.

14. 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.

15. Assertion (A) : An electron and a proton enter with the same momentum
- —
5) in a magnetic field B such that B 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

%
B is given by r = mv.

qB

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

negative.

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

17. Define resistivity of a conductor. How does the resistivity of a conductor
depend upon the following : 2

(a)  Number density of free electrons in the conductor (n)

(b) Their relaxation time (1)

12-55/2/1 11 P.T.O.
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19.

20.

21.

22,

12-55/2/1 13 P.T.O.

(a) Two waves, each of amplitude ‘a’ and frequency ‘w0’ 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.

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 ?

The carbon isotope 120 has a nuclear mass of 12-:000000 u. Calculate the
binding energy of its nucleus.
Given m;, = 1-007825 u; m,, = 1-008665 u.

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.

SECTION C

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 e
__+6V
3V+_____ 4 Q) -
6V +—__— %29
—\VWWW
G 20 F D
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(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.

A 100-turn coil of radius 1:6 cm and resistance 5:0 Q is co-axial with a

solenoid of 250 turns/cm and radius 1:8 cm. The solenoid current drops

from 1-5 A to zero in 25 ms. Calculate the current induced in the coil in

this duration. (Take 72 = 10)

(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.
Using Bohr’s postulates, derive the expression for the radius of the nth

orbit of an electron in a hydrogen atom. Also find the numerical value of
Bohr’s radius ay,.

de Broglie wavelength A as a function of L , for two particles of masses

JK

m; and my are shown in the figure. Here, K is the energy of the moving

particles.
l N
my
1

=

(a)  What does the slope of a line represent ?
(b)  Which of the two particles is heavier ?
(c) Is this graph also valid for a photon ?
Justify your answer in each case.
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28. 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

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 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).

(1) 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 (¢), 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.

(ii))  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

12-55/2/1 17 P.T.O.



(iii)

(iv)

faer # g9 3¢ SIS foRd-3Taaey 8 AT 1 HGH-YGH Hid & |
I W Tod [Igd-oHed % WY €FTcHe e I favd
V., (V4 > 0) 99T McH SIS bl fava — (Vo) (V_ > 0) & J1aT & |
59 S ° HIS 9/ TG o S @A 7, qd
(A) e=Vo+V_>0 B) e=V.-V_>0
(C) £€=V,.+V_<0 M) €=Vo.+V_=0
(%) 2V faan s (emf) 3R 0-1 Q 3M=<ies AUy & T FGEH
Tl ! q9d H BT fomam T ? | 39 HAeH i T 998 Q%
ST Ufaliess & GifSa fomam T 8 | gfliess | ganfed am 2
(A) 005A (B) 01A
(C) O015A (D) 02A
Jrora

(@) ol 9iuy o fopet 1 o o | fovarm 6 Ve | 2 A faga gm
A W IE favar=r 4 V& a1 8 | O T ATl gfeiy B
(A) 10Q B) 15Q
(C) 20Q D) 25Q

30. & HIZ YT hl fHr gud uieem ¥ fored wiemw O geRor ot g, @ 9%
AU ¥ @ S Il @ | S A hHi0 H Jhg A &, ql Tudfda R
feres A 3T Afeeh gedt St 8 | w94 diedm § fopelt fa9iy smdeH o7 <
fau safda forwmr gHl weami & FaUse Wi Sih-Sleh TRl At B | 39
3G 10T ! BRI HIEHT o I (SS) o TIU shifcreh <hIvT Had & |

1)

(i1)

12-55/2/1

Shifdeh hIUT 9T 3T i Tl Tehl0T o TTT Yad= <hivT <1 HH 84T § :

(A) 0° (B) <90°
(C) >090° (D)  90°

ST (nzg) H T HAT BIE 600 nm TG hl T R0 Fe1-a1Y
JTTYSS TX STk hivl H A HIV W ATIdH HLdl 8 | Tualad T |
oG e @ :

(A) 400 nm (B) 450 nm

(C) 600 nm (D) 800 nm
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(iii) 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€=V.+V_>0 B) e=V,.-V_>0
(C) e=V,i+V_<0 (D) e=V,o,+V_=0

(iv) (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) O015A (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) 10 Q (B) 15 Q
C) 20Q (D) 25Q

30. 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 (nz%) 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

12-55/2/1 19 P.T.O.



(iii)

(iv)

12-55/2/1

()

IM@ | q AeFHi A ’R B & &9 TYss AB i qIE1 T
2 | I HIeq A H, Afad et PQ &fast & 30° T hivT 4T

7 | II9afdd foRtul ST=IYSS o HHIRR & | HIegW A % |Hd
HIeTH B 1 IS @

B
A . Q| > B

30 A

P
J3 J5
(A) > (B) o
4 2
C — D —
(C) 73 (D) 73
AT

T "W A 3R B ToRel @md@ €M1 g gAfeRd & | A 3R B
TETH H TR <hl AT AT 2 x 108 ms~1 3 2+5 x 108 ms~!
2 | HIEIH A 9 H1EIH B H THT oA dTedl TR ki foRr o T
Shifcreh 10T 3

(A) sin~1

(B) sin1

gllw |+

(C) sin~1 (D) sin~1

S AN NG TN

@ ¥ orel FIemeer 5w @ T et forell wepmer <1 foptor 1 99
N IRIRIE T IS'qu{t{ddlﬁOb\lul Oh A 3 :

(A)

(C)

S

sm1 n2—1 (B) s1n1(n 1)

sin‘l{ 1 } (D) sin‘l[ 21 }
n?-1 (n“-1)
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(iii)

(iv)

12-55/2/1

(a)

(b)

The figure shows the path of a light ray through a triangular prism.

In this phenomenon, the angle 6 is given by : 1
90°
N
00y 5
N n \
Ny
(A)  sin~! yn%-1 (B) sin~!(@n2-1)
(C) sin! 1 (D)  sin™d 21
n?-1 (n“-1)
21 P.T.O.

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 :

B
A . Q | > B
30 "
P
NE) J5
© £ ™ =

NE] NE]

OR

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™1 and
2:5 x 108 ms™1 respectively. The critical angle for a ray of
light going from medium A to medium B is :

11

(A) sin~ (B) sin™!

oo Otk

(C) sin‘lg (D) sin~!




31. (k) @)

(i)

(@) @)

(i1)

Qs ¢

foga sl p % fopelt @y foya & #ww, fage & @ss &
g1 § Ik g W Sgd oftue gt W feud fRe fomg T W,
forga fava = foru =9/ aTea iR |

forell TaTg BIgs & oWl W W fomg 3T g, 2q 3R ng feod
3 | Afg 39 e i feufoe 9 @ 8, @ n 1 AW I
s

AT

feoregfaehl 1 eE fem faRaw | 38 Fem 1 ST wh
fordll TeohEm™ AR -0 EHda ATeL o ke et fomg W
ﬁﬂﬁ&ﬁﬁﬁwﬁﬁq|

g @ g IR 1 AR 2 M@ § g IHER W T F |
3 gFi A % Waeh AW T HES: A = 10 pC/m 3R
Ao =-20 uC/m 2 | forg P feorq ferelt Sorargie g1 ofgwa foran
A 9T Y S F S i |

30 cm

¥ 9

—.>

-

v
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31. (a) ()

(i1)

o) @

(i1)

SECTION E

Obtain an expression for the electric potential due to a small
dipole of dipole moment F, 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.

OR

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

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

experienced by an electron held at point P.

10 cm T
Pe JL
30 cm
> 1
- 9 Ao
12-55/2/1 23 P.T.O.



32. ()

12-55/2/1

1)

(i)

1)

(i1)

IM@ H MU IHR G0 m 3R AN q T g HUT {ohelt
Wﬁéﬂﬁﬁéﬂ?ﬁﬂﬁﬂﬂ%lﬂ%mﬁq%%w
FUSAHT T T T AT 8 | TH ThR 3eh TIGHAV hi AT
gTH sHifT |

9
B

%
\'%
—_—

v

fepell BTggioM TATY] o 1S sowgq 2 A Brsan <t foredt when 4
8 x 1014 uferaur uf dehve & T X @ & | 30 Soiaed 6
Hefl fq T Feg Freehia Aol T I |

HAAAT

fopet Nieommiex i a1 gomfeal fohe ®ad & 2 quiisy fop forell
eaanfie &l g/ guifeal ® gl fre R &1 I Fedt 7 |
“fopelt TroaHIiet 1 9T guTfeal # ghg B W I8 TEvTS 81 §
for 3Heh! Aicear gl # ft gfg &1 |7 e Hif |

forelt =1 FpuSTll TeaAHiet 1 Jag 15 Q 8 a1 98 g A
faeuur & foTT 20 mA 9/ &far 2 | 39 TeadHieX i (0 - 100 V)
IRER & diceHlet | forg gepr uftafdd fomam ST gehar @ 2
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32. (a) @) A particle of mass m and charge q is moving with a velocity
— -

v in a magnetic field B as shown in the figure. Show that it

follows a helical path. Hence, obtain its frequency of

revolution.

_)
v
_—

%
B

v

(i1)) In a hydrogen atom, the electron moves in an orbit of radius
2 A making 8x1014 revolutions per second. Find the magnetic

moment associated with the orbital motion of the electron. 5

OR

(b) @A) 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.

(i1)) 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

100 V'? 5

12-55/2/1 25 P.T.O.



33. ()
(@)
12-55/2/1

1)

(i)

(iii)

1)

(i)

I o T ST o Safaentor 9ed 3R Uehdl T3l o ol faad
Yeod o &9 i g IR T |

Jeh{UT H dieral foraeor ume Eifem |
fefarft safaentor 9ed & )

U )\ o UhaU(T TehTST ohl SUINT i T I o fgferdt = |
9e o 9 fomg W 9= A B, &1 TR sl il K 0 2 |
9e o 8 fomg W g % B, &1 YT <hl dieidT 3Td shifoly |

AT

forell wgeh geraell g Tuse ge ol =qdad gl W Afdfers s
2 o foru amfena ferror s Eifew | sueht TEde &var &
foTe =2Ieteh Seqd <hifvT |

5 @M () 100 cm 3R 5 cm BIHE gt % QA @@l §
et s/ 8 | 3w fourfa o soeht ermas emar s Hifse e
Jfam fafere s W s=aT 2 |
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33. (a)

(b)

12-55/2/1

(1)

(i1)

(ii)

(1)

(i1)

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 % )
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.
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2024
SUBJECT- PHYSICS (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.

“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 (') wherever answer is correct. For wrong answer CROSS “X” be marked.
Evaluators will not put right (¢') 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 (0)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 :55/2/1

Q.No VALUE POINTS/EXPECTED ANSWERS MARKS IA%T'Q(LS
SECTION -A
1. 1 1
(©) [
mQ
2. (A) v?d 1 1
3. | (B) 1.54Am" 1 1
4. (C) 31.4uWhb 1 1
5. (D) Magnetic Flux and Power both 1 1
6. (B) 100V 1 1
7. (B) Ultraviolet rays 1 1
8. (C) 375 nm 1 1
9% @i i_1 1 1
A A A
10. 1 1 1
C) =
©) <
11. [(CO)P 1 1
12. | (B) The barrier height increases and the depletion region widens. 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. | (B) Both Assertion(A) and Reason (R) are true but Reason(R) is not the 1 1
correct explanation of the Assertion (A)
15. | (A) Both Assertion(A) and Reason (R) are true and Reason(R) is the correct 1 1
explanation of the Assertion (A)
16. | (C) Assertion(A) is true, but Reason (R) is false 1 1
SECTION -B
17.
Defining resistivity 1
Dependence of resistivity on
(@) Number density of free electron Yo
(b) Relaxation time Yo
Resistance offered by a material of unit length and having unit cross-sectional
area is called resistivity. 1
~m
P et
1 Y
() pa 2
1 Y. 2
(b) pa- i
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18.

()

Obtaining expression for resultant intensity 2
X, = acoswt
X, = acos(at + @) Ya
X=X +X,
= a(cos wt + cos(wt + ¢))
=a(2cos(wt +g) oS g)
=2a cosgcos(a} t+ g) 1
Intensity
| = K (amplitude) 2 where K is a constant. y
2
= K(2acos£)2
2
_ 4
=41, cos’ 5 1,
l,= Ka? = intensity of each incident wave.
(Note : 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 1
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.
Alternatively
Interference pattern is not formed.
(Note : Award full credit of this part if a student merely attempts this
part.)
. AD Vo
(i) p= e
As d increases, g decreases and fringes disappear. &
19.
Finding focal length 1Y%
Nature of the lens Yo

For convex lens in air

1:[“_9_1J[1_ij
fa na Rl RZ
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For convex lens in liquid.

1:[19_1][1_1}
fl r'|I Rl R2
1.52-1

fio 1
f, 152-1.65
1.65
-6.6
6.6 f,

=-99cm

fi

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

Yo

Yo

Yo
Yo

20.

Calculation of binding energy

Binding Energy = (Zm p+ (A—Z)mn -M N ) x931.5 MeV
B. E.=(6x1.007825+ 6 x1.008665—12.000000) x 931.5 MeV

= (0.09894) x 931.5 MeV

B.E. =92.16 MeV

Yo

Yo
Yo
Yo

21.

Effect on energy gap and justification
(i) Trivalent impurity
(i) Pentavalent impurity

Yo+ Vs
Yo+ Y2

(i) Decreases

Justification: An acceptor energy level is formed just above the top of the

valence band.

(ii) Decreases

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

band.
Alternatively

Eleciron energy

E,

S — ¥y,

=0.01 - 0.05 eV

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

Yo
Yo

Yo
Yo

SECTIONC

22.

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

55/2/1
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20 B 20

A —AMW— C
o iIx
I i = 6V
W .
6V +_$ 2Q
G V;’}’)\’ F ¢
By Kirchoff’s Laws (at point B)
W+b= .. (1)
In the closed loop AGFBA
3+2l3-6+41,+213=0
3
L+l== . 2
2 +lp= @)
From (i)
21, + I, = % ....... 3)
In closed loop BFDCB
-41,+6+ 21, -6+ 21,=0
|2- |1 =0
|2: |1 ........ (4)
Putting in (3)
1
Il =ZA
From (4)
1

I, =ZA

From (2) 1, =%A

Yo

Yo

Yo

Yo

Yo

Yo

23.

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

1

Jre
Speed depends upon

(i) Permittivity (s) of medium

(it) Magnetic permeability ( z) of medium

(@) Speed of EM waves v =

(b) Accelerated charges or oscillating charges produce electromagnetic waves

(©) x

Yo+ Y2
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24,

Calculation of current induced in the coil 3
Induced emf (&) = —Ndg
_ —NAdB
dt

d
=—NA— (g,nl
dt (1on1)

:—N,uon(irrz)%
oo 100x 47 x107 x 250x10% x 77 x (L.6x107)* x1.5
25x10°°
=0.1536V
=&
R
=0.03A

Alternatively

e=-M d—l
dt
M = gnn,zr’l
= sy (n1)n, 712
=47 x107" x100x 250x10% x 77 x (1.6x1072)?
=256x10°H
=-256x107°x (0_1'5)
25x107°
=0.1536V
£ 01536
R 5

=0.03A

Yo

Yo

Yo
Yo

Yo

Yo

Yo

Yo

Yo

Yo

25.

()

Explaining nature of force Yo
Obtaining expression of force 1Y%
Defining one ampere 1

Nature of force is repulsive.

Yo
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Yo

Yo

Magnetic field due to current I, at all points of conductor b
Yo

directed downwards

Bab = ﬂo_la
2zd
Force experienced by conductor b on its segment of length |

Fab = IblBab
directed towards left

_ Al |
27zd

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

_ IUO Ia Ib I
zd
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
apart in vacuum produces a force of 2x10 " N/m on each conductor.

OR
2

Obtaining expression of torque

(b)
Drawing diagram
/.‘C
| — /_f-'I' / / ]
f { 7
f.' ll.lll ?’/ 7 l'r a."l ."l
/B { /
[ | / ~g_| [ |l."l 1
41 myn /
,."// / /
¥ / /
L /
F

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

form a couple.
F, =F,=1bB
T= Flisin 0+F, %sine

Page 8 of 16
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7= 1ABsing (where A=ab & m = IA)

7=mxB Yy
26. . : :
Deriving expression for radius 2
Finding numerical value of a, 1
From Bohr’s second postulate
1
mvr = me (D) &
2
mv? e
Also — = - (z=1)
r Adzgyr
e Yo
V=
wf47r.90mr v,
i - . . i - 2
Substituting in (1) and simplifying
n’*h’g,
r= 2
me Ya
Forn=1 r=a, (Bohr’sradius)
o - (6.63x107**)* x8.854x10™*
° 3.14x9.1x10* x (1.6x107)? 1,
= 5.29x10™"m
=0.53A
Yo
2. (@) Interpretation of slope of line and justification Yo+
(b) Identification and justification Yo+
(c) Validation of graph and justification Yo+ Y
h h 1
a) A= = —
N i Yy
h
slope = ﬁ 1
(b) slopea\/% 1
Slope of m; is more than that of m; Therefore, m; is heavier. Yo
(c) No 1,
Momentum (p) = +2mK is not valid for a photon Yo
28. . : .
Explaining working of full wave rectifier 2
Drawing input and output wave forms 1
Centre-Tap
Transformer
N Diode 1(1D,)
= —P—>
?<- Centre A %
5 o Tap B f—. 1
b a [l Y ,"'::
—-‘j\l ———————— j DiD:.'ile 2(D,) %R Output
= Yy
When input voltage at A with respect to the centre tap at any instant is Yo

positive, at that instant voltage at B, being out of phase will be negative,
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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

(i)

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

respect to centre tap, the voltage at B would be positive hence D; would not Yo
conduct but D, would be giving an output current and output voltage.
We get output voltage in both positive and negative half cycles.
29. | (D) (B) The internal resistance of a cell decreases with the decrease in 1
temperature of the electrolyte.
(i) (B) 2.8V 1
(iii) (A) =V, +V_>0 1
(iv) (@) (D)0.2A
OR
(b) (A) 1.0
1
30. | (D) Since no option is correct, award 1 mark to all students. 1
(i) (D) 800 nm 1
3
(i) @) (A) 2
OR
4
(b) (B)sin™ (gj 1
(iv) (A) sint Jnz -1 1
3L @) (1) Obtaining expression for electric potential 3
(i) Finding the value of n 2
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vo_t [ﬂ_ﬂj S ——— ~(1)

dre,\ 1,
By geometry
r’ =r?+a’-2arcosé
r7 =r?+a’+2arcosé
For r>> a, retaining terms only up to first order in a/r

2
(ior [1_2acosH+a_2j
r r

o2 (1— 2acos 9]
r

Similarly
ri% r2(1+ 2acos¢9j
r

Using the binomial theorem and retaining terms up to the first order in a/r
1 :EK ~ 2acos@j”2

rLor r
1 acosd

=10 2] @

1 :1£1+ 2acos 6’)1’2 ______________________________ 3)

r, r r

- l[l— acosaj
r r

Using eqgn. (1) (2), (3) and p = 2ga
g 2acosé

2

V=
Are, 1

_ pcosd
drg,r?

Alternatively —

r,=r+acosé
IL=r—acosé

v-_a |11
dreyg\ T,

v-_d ( 11 )
4rme, \ r—acosd r+acosd

. q [ 2acos 0 j
4rg, \ r* —a’cos’ 0

Yo

Yo

Yo

Yo

Yo

Yo

Yo

Yo

Yo
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_p cos 6

 dzg,r? a’
® |1-= cos’6
r

2

. a
For r>>a, neglecting =
.

_ Pcosd
drg,r’
(ii) Consider the side of equilateral triangle as ‘a

kg,q, N kd,4, + kg, g,
a a a

2

Potential energy = U=

According to question
U K@(@9)  k(2g)(ng) k(@)na) _,

a a a
2 2 2
_2i+2ﬂ+£:0
a a a
2+2n+n=0
3n=-2
2
n=-—
3

OR

(b) (1) Statement of Gauss’s Law
Obtaining expression for electric field
(i) Finding net force on electron

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

0

charge enclosed by the surface. ¢= q
&

Alternatively

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

charge enclosed by the surface.

(Award Y2 mark for writing the formula only.)

Surface
z charge density o

——x ——Pp—x L

(Gaussian surface can be cylindrical also)

&y

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.

Yo

Yo

Yo

Yo

Yo

Yo

Yo
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The charge enclosed by surface iso A, where o is surface charge density
According to Gauss’s theorem

2EA=0A/ ¢,
E=0/2¢,
= O L ~ - . .
E= o A wherefisunit vector directed normally out of the plane
&o
[ A A
1) E= r
(i) 2mg,r
According to question
E, (at point P) = A
7Z£0I’1

-6

g__ 10x10 Ci)N/C

276, (10x107)

. A
E, (atpointP) = —2
g,

20x10°°
2728, (20x107%)
~10x10° ( 1 2

E= (- N/C

m

—+
01 02

=3.6x10° (-]) N/C

ﬁnet ZqXEnet

F= —1.6x10™ x3.6x10° (—j) N
=5.76x10°N (])

= - N/C
o J b

Yo

Yo

Yo

Yo

Yo

Yo

32.

@) (i) Showing helical path 1%
Obtaining frequency of revolution 1%
(ii) Finding magnetic moment of electron 2

pilch

r:diuﬁ
v, =vsin@ isperpendicularto Band
v, =vcosd 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
particle describes helical path, as shown in the figure.
The centripetal force

Yo
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2

mv,

r
Bar

Vl:? (v, =vsind)

=Bqv,

2y

Time period =T =

VL
_2zm

Bq

frequencyv _1_Bg
T 2zm

(if) Magnetic moment m=1A

| =—=ev
T

=1.6x107""° x8x10"
=1.28x10" A

M =1.28x107" x3.14x (2x107")?
=5.127x10% Am?* =1.6x10% Am?

OR
(B)——— —
(i) Definition of current sensitivity 1
Showing dependence of current sensitivity & explanation 1+1
(i) Calculation of resistance 2

(i) Deflection produced per unit current is called its current sensitivity.
0 NBA

lg=—=—1H
I K

Current sensitivity can be increased by

(a) increasing number of turns in coil

(b) increasing area of coil in magnetic field

(c) decreasing K (Torsional Constant)

(any one)
_ 6 _NBA
V. KR

If current sensitivity is increased by increasing number of turns of the coil, the
resistance of the galvanometer will also increase. Thus voltage sensitivity
may not increase.

(i) V=1,(R+G)

R=-Y g

IG
_ 100
20x10°
=5000-15
= 49850
By connecting 49850 in series with galvanometer it is converted to voltmeter
of range (0-100V)
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3. | @
(1) Two differences between interference pattern and 2
diffraction pattern
(i1) 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
either side of central maxima.

3 | First maximais atanangle 1/a

First minima is at an angle 1/a

I

(i) |
Z%I'r- Ell .ll.'—, 0 IIP. 2,|;-, SIA
— Path differnce
(iii) Path difference (A)=41
27A
=7
¢=2r
| =4I, cos? 4
K =4l,cos’ 7 =4l,
Path difference = %
¢p=nl3
| =41, cos®> 2
6
3
0* 4
= § K
4
OR
(b)
(i) Drawing labeled ray diagram 1
Derivation of magnifying power 2
(iii) Finding magnifying power 2

1+1
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(i)

k—u—er P—.r;—_.-;i

A 8

g . f \ . i
hf: m?\?\ B L Eyepiece @“‘}%
B B 0™al ‘ w

Objective 4

K

The magnification obtained

by eye-piece lens m, :[HfBJ

The magpnification obtained by objective lens m, =~

0

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

:v_o(HRJ
_UO fe

(i) m=|2

e

Identification of focal length of objective and eyepiece
f, =100cm
f, =5cm
m= ‘@ =20
5
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