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General Instructions :
Read the following instructions carefully and follow them :

(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(viii)
(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=3x10% m/s
h =663 x 10734 Js
e=16x10"19C
Up=4nx 107" Tm A~
gy = 8854 x 10712 C2 N1 m~2

1

47580

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

=9x10° N m?2 C2

Mass of neutron = 1-675 x 10727 kg

Mass of proton = 1-673 X 1027 kg

023

Avogadro’s number = 6-:023 x 10“° per gram mole

Boltzmann constant = 1-38 x 10723 JK 1

13-55/3/3 3 P.T.O.
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SECTION A

1. The plates P; and P, of a 2 pF capacitor are at potentials 25 Vand - 25V
respectively. The charge on plate P; will be :

(A) 0-02mC (B) 0-1 mC
(©)  01uC (D) 1uC

2. A proton is taken from point P; to point Py, both located in an electric
field. The potentials at points P; and Py are — 5 V and + 5 V respectively.
Assuming that kinetic energies of the proton at points P; and P, are zero,
the work done on the proton is :

(A) -16x10718g (B) 1-6x10718J
(C)  Zero (D) 0-8x 10718 J
3. A 2.0 cm segment of wire, carrying 5.0 A current in positive y-direction

lies along y-axis, as shown in the figure. The magnetic field at a point
(3 m, 4 m, 0) due to this segment (part of a circuit) is :

(A)  (012nT) j
(B) -(0-10nT) )
(©) —(0-24nT) k

(D) (0-24nT) k

13-55/3/3 5 P.T.O.
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@TIT :

(A) 157V
157

B — V

(B) 72

(C) 785V
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4, Which of the following is a diamagnetic substance ?
(A)  Gadolinium
(B)  Sodium
(C)  Copper chloride
(D)  Sodium chloride

%
5. A current carrying circular loop of magnetic moment M is suspended in
%
a vertical plane in an external magnetic field B such that its plane is
%
normal to B . The work done in rotating this loop by 45° about an axis

9
perpendicular to B is closest to :

(A) -0-3MB (B) 0.3MB
(C) -17MB (D) 1.7MB
6. The average value of the alternating voltage v = (157 V) sin wt over its

first half-cycle is :

(A) 157V
157
B —V
J2
(C) 1785V
(D) 100V
7. Consider a solenoid of length / and area of cross-section A with fixed

number of turns. The self-inductance of the solenoid will increase if :
(A) both !/ and A are increased
(B) [lis decreased and A is increased

(C) lisincreased and A is decreased

(D) both ! and A are decreased

13-55/3/3 7 P.T.O.
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8. A plane electromagnetic wave is travelling in air in + x direction. At a
%
particular moment, its electric field E is along + y direction. At that

%
moment, the magnetic field B is along :
%
(A)  + z direction and in phase with E
%
(B) -z direction and in phase with E
%
(C)  + z direction and out of phase with E

%
(D) -z direction and out of phase with E

9. A proton and an alpha particle having equal velocities approach a target
nucleus. They come momentarily to rest and then reverse their
directions. The ratio of the distance of closest approach of the proton to
that of the alpha particle will be :

1

(A) B) 2

1

©) (D) 4

10. The wavelength of matter wave associated with an electron of kinetic
energy K is A. If the kinetic energy of the electron is doubled, the
associated wavelength becomes :

A
A A
(A) 5
A
® 3
C) V2
D) 2xr

13-55/3/3 9 P.T.O.
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11. An electron makes a transition from n = 2 level to n = 1 level in the Bohr
model of a hydrogen atom. Its period of revolution :

(A) increases by 87-5%
(B) decreases by 87-5%
(C) increases by 43-75%
(D)  decreases by 43-75%

12. Si is doped with a pentavalent element. The energy required to set the
additional electron free is about :

(A) 0-01eV (B) 0:05eV
(C) 0-72 eV (D) 1-1eV

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.

13. Assertion (A) : In a semiconductor, the electrons in the conduction band
have lesser energy than those in the valence band.

Reason (R): Donor energy level is just above the valence band in a

semiconductor.

13-55/3/3 11 P.T.O.
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14. Assertion (A) : Photoelectric effect demonstrates the particle nature of
light.

Reason (R):  Photoelectric current is proportional to frequency of
incident radiation.

15. Assertion (A) : A proton and an electron enter a uniform magnetic field
%
B with the same momentum 3 such that 3 is
%
perpendicular to B . They describe circular paths of the

same radius.

Reason (R): In a magnetic field, orbital radius r is equal to LB

q

16. Assertion (A) : A convex lens, when immersed in a liquid, disappears.

Reason (R): The refractive indices of material of the lens and the

liquid are equal.

SECTION B

17. (a) What is meant by ‘relaxation time’ of free electrons in a conductor ?

Show that the resistance of a conductor can be expressed by

R = _ml , where symbols have their usual meanings. 2

nezr A
OR

(b) Draw the circuit diagram of a Wheatstone bridge. Obtain the

condition when no current flows through the galvanometer in it. 2

18. The magnifying power of an astronomical telescope is 24. In normal
adjustment, distance between its two lenses is 150 cm. Find the focal

length of the objective lens. 2

13-55/3/3 13 P.T.O.
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19.

20.

21.

22,

23.

24.

13-55/3/3 15 P.T.O.

What is a sustained or stable interference pattern ? What are the

conditions for obtaining such an interference pattern ?

Light of wavelength 600 nm is incident on potassium (work function
2.3 eV). Will photoemission of electrons occur ? What is the longest

wavelength that will cause photoemission of electrons ?

(Take he = 1240 eV. nm)

Suppose a pure Si crystal has 5 x 1028 atoms m™=>. It is doped by 1 ppm
concentration of boron. Calculate the concentration of holes and

electrons, given that n; = 1-5 x 1016 m=3. Is the doped crystal n-type or
p-type ?

SECTION C

A current of 1.6 A flows through a wire when a potential difference of
1.0 V is applied across it. The length and cross-sectional area of the wire

are 1.0 m and 1.0 x 10—7 m?2 respectively. Calculate :

(a) Electric field across the wire

(b) Current density

(c) Average relaxation time (1)

(Number density of free electrons in the wire is 9.0 x 1028 m—3)

An electron (charge — e, mass m) is revolving around a nucleus, in a
hydrogen atom, in a circle of radius r. Derive an expression, in vector

form, for the magnetic dipole moment, EZ in terms of its orbital angular

- : : :
momentum L . What is gyromagnetic ratio ?

Prove that induced charge depends on the net change in the magnetic
flux and not on the time interval of the flux change.
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25. The electric field in an electromagnetic wave in vacuum is given by :

(a)
(b)
(c)

%
E = (6:3 N/C) [cos (1-5 rad/m) y + (45 x 108 rad/s) t] i

Find the wavelength and frequency of the wave.
What is the amplitude of the magnetic field of the wave ?

Write an expression for the magnetic field of this wave.

26. State Bohr’s second postulate for his theory of hydrogen atom. Prove that

the radius of Bohr’s orbit of a hydrogen atom is directly proportional to

n2, where n is the principal quantum number.

27. (a)

(b)

28. (a)

(b)

13-55/3/3

Define atomic mass unit (u).

Calculate the energy required to separate a deuteron into its

constituent parts (a proton and a neutron). Given :
m(D) = 2.014102 u
myy = 1.007825 u

m_ = 1-008665 u

Draw the circuit diagrams for obtaining the V — I characteristics of
a p-n junction diode. Explain briefly the salient features of the

V — I characteristics in (i) forward biasing, and (ii) reverse biasing.

OR

On the basis of energy band diagrams, distinguish between (i) an

insulator, (ii) a semiconductor, and (iii) a conductor.

17 P.T.O.
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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. The figure shows four pairs of parallel identical conducting plates,
separated by the same distance 2-0 cm and arranged perpendicular to
x-axis. The electric potential of each plate is mentioned. The electric field
between a pair of plates is uniform and normal to the plates.

-0V -50V -50V +150V 20V 4200V -100V —400V Hf

I II IT1
- A
i) For which pair of the plates is the electric field E along i ? 1
A) 1 (B) II
(C) III (D) IV

(i1)  An electron is released midway between the plates of pair IV. It
will : 1

(A) move along 1 at constant speed
(B) move along —1 at constant speed
(C) accelerate along i

(D) accelerate along .

(iii) Let V( be the potential at the left plate of any set, taken to be at
x = 0 m. Then potential V at any point (0 < x < 2 cm) between the

plates of that set can be expressed as : 1
(A) V=Vy+ax (B) V=Vj+ax?
(C) V=Vy+axl? D) V=Vy+ax3?2

where o is a constant, positive or negative.

13-55/3/3 19 P.T.O.
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qREAT AT B, By, Eg 3R E, 8 | T4 :

(A) E{>E;>E;>E, (B) Eg>E,>E;>E,
(C) E4>Eg>Ey>E; (D) Ey>Eg>E,>E;
HAAAT

(@) Tl soraela &1 @i 1l grff ufget @ &g & arff iz 6
3R vafuq foram mam 8 | T8 Stk ufgem W form 9 o1 @ 2
g =mar @ 38 vafua foman m=m o 97 & o
(e/m =1.76 x 1011 C/kg o)
(A) 1.3 x 105 m/s (B) 2.6 x 105 m/s

(C) 6-5x 10% m/s (D) 5.2x107 m/s

foada 3t =afaetor Fepean dftgeand € < wes a1y wedt & | faadq uEh
gftereT g S weptst et < hivn (3MNT) T AT 7, Taich ThIST oh AT
T qUN o TISE § Teh 91 U7 92 o491 & | SRl o T4 hH-H-hH faadq
HIA S qUN BT BT ARS8 | Aq: fada fomr safaeor & @ e g,
Seifeh safentur fomT faads & &1 &1 Tehdr B |

foreht eumesfl vered # @ forfat 2, 9 s < TS 2 pm ® 991 H o=
# gl 6 um 7, Tl W aded 450 nm % THAU THT1 HT AFE, I
HUHL T T GIh SAfcqehul 3R foaaq de ured giam g |

() Tadd Ged & Aew & FE MY & i S99 9T Afder el &
(A) 2 (B) 3
(C) 4 (D) 6

Gi) ot & fiw A gft A e @ gu Ak fafel & e @ T W e,
Al S Tl SATThIuT o ST shl TEAT BT -
A 1 (B) 2
(C) 3 (D) 4
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(iv) (a) Let Eq, E,, E5 and E, be the magnitudes of the electric field

between the pairs of plates, I, II, III and IV respectively.
Then : 1

(A) E{>Ey;>E3>E, (B) Eg>E 4> E;>E,
(C) E > E3>E, > Eq (D) Ey>Eg>E, > E;

OR

(b)  An electron is projected from the right plate of set I directly
towards its left plate. It just comes to rest at the plate. The
speed with which it was projected is about :

(Take (e/m) =1.76 x 1011 C/kg) 1
(A) 1.8 x 105 m/s (B) 2.6 x 108 m/s
(C) 6-5x10%m/s (D) 5.2 x 10" m/s

30. Diffraction and interference are closely related phenomena that occur
together. Diffraction is the phenomenon of bending of light around the
edges of the obstacle, while interference is the combination of waves that
results in a new wave pattern. In order to get interference, there must be
at least two waves that are diffracting. So while diffraction can occur
without interference, interference cannot occur without diffraction.

Two slits of width 2 um each in an opaque material are separated by a
distance of 6 um. Monochromatic light of wavelength 450 nm is incident
normally on the slits. One finds a combined interference and diffraction
pattern on the screen.

) The number of peaks of the interference fringes formed within the

central peak of the envelope of the diffraction pattern will be : 1
(A) 2 B) 3
C) 4 (D) 6

(ii))  The number of peaks of the interference formed if the slit width is
doubled while keeping the distance between the slits same will be : 1
A) 1 B) 2
C) 3 (D) 4
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(iii)

(iv)

31. (=)
(@)
13-55/3/3

Ife 450 nm % AT W 680 nm dUICEH o YhII 1 Teh 3T
RT3 T fopam STt 8, df foadd Sed o 3TeRur & ey 3y
T o9 Il SATdeRTul o ST hl 9&dT gl -
(A) 2 B) 4
(C) 6 (D) 9

UAT

Y YhLUT 7Y H Iffd Uehed & /T Yehrel ok faada w fommw
ST | ygen Ffess o/ =wior 0 W firem, 98 i 2

(A) sin—1(0-12) (B) sin—1(0.225)
(C) sin—1(0-32) (D) sin—1(0-45)

farfai 5 %mﬁ@lﬂﬁ?ﬁq@ﬁ? 1 m W (TR h HROT S AT

Tehictl el h g 2

(A) 2
(C) 6

(1)

(i)

1)

(i)

B) 3
(D) 10

Qs ¢

forell TuT=aR ufgerr wenfa, fmmehl afgereti & 9 @i wdga
HIEIH &, <hl GTHAT o foly sa/eh ITea shifoTe |

0-2 m = & foreft anfeass @ieet it &t 6 pC 31 feam
2139 WA & (1) T8 3R (ii) g W fawg gma A |
HAYAT

B R & fore) gao =metes Mol @id W+ Q 319w ford 7 |
=Y o YHI 1 STANT sk @I o (ohdl fog (1) S @A o i
7, AT (i) ST @I ¥ 9 7, W ToOgd &7 % Iy =i Fod
I |

Ig TSU foh THM 37O BT (o) o [oI¢ =Tcieh Yigehl 7@l
53 o TohUT | fogra & foRet e wfie & faga &3 &1 @
THT BT 2 |
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(iii)

(iv)

31. (a)

(b)

13-55/3/3

(a) If instead of 450 nm light, another light of wavelength
680 nm is used, number of peaks of the interference formed
in the central peak of the envelope of the diffraction pattern

will be :

(A) 2 (B) 4

(C) 6 D) 9
OR

(b)  Consider the diffraction of light by a single slit described in
this case study. The first minimum falls at an angle 6 equal

to:
(A) sin—1(0-12) (B) sin—1(0-225)
(C) sin—1(0-32) (D) sin—1(0.45)

The number of bright fringes formed due to interference on 1 m of

screen placed at %m away from the slits is :

(A) 2 B) 3
(C) 6 (D) 10
SECTION E

(i)  Obtain the expression for the capacitance of a parallel plate
capacitor with a dielectric medium between its plates.

(i1) A charge of 6 uC is given to a hollow metallic sphere of radius
0-2 m. Find the potential at (i) the surface and (ii) the centre
of the sphere.

OR
(i) A charge + Q is placed on a thin conducting spherical shell of
radius R. Use Gauss’s theorem to derive an expression for the

electric field at a point lying (i) inside and (ii) outside the shell.

(ii) Show that the electric field for same charge density (o) is
twice in case of a conducting plate or surface than in a

nonconducting sheet.

23 P.T.O.



32. (&)
(@)
33. ()

13-55/3/3

1)

(ii)

(1)

(i1)

(1)

(1)  Torelt TeoHHiet 1 gm0 QIR & 97 aread 8 ? 39 Hhi
1 Iea@ HIfTT T o 77 faf et 2 |

(2) TRl Tieaaniie &t aflig G &, I fhEl Jialg R &1
ST HTh (0 — V) TRER & dieedie § uRafda feam mn
31w e (o_g)wasmﬁ
giEfdd i o U STeawes gfaiy &1 a9, R 3IW G &
RS ICEAIE I

5 Q Tferig 6t forelt Fueelt | ToH aTel Jraeh Foied H 909 <h

1Y 39 YR gig Bl B :

b =(2.0t3 +5.0t2 + 6.0 t) mWb
t=2s T PUScAl H UNG G <l GRATT 1 HAT |

AT

N H qIT ITIIEA-HIE &ThA A i Fhel TFARRR Fusal! i
TRt v A o § fordf) ThHEE gk & O gl R
T g | Tt off T W pueett # I fa.ar. 9d (emf) % fow
S e hINTT, |

3l HHAAT TAT Hehral TR AR Ly 3R Ly 319 gl ohl HUTd
T@ﬁ@%ﬁﬁ%%lLlﬁ'{Lgﬁ f;lwq|\79h*-l-‘elzlcm3ﬁ'{
100 cm & | 3 UWN H1 FAAA Wehed Uiehferd HIfT |

(n2 = 10 wifo)

forelt fraepR TS5 & 319ee ol g+ aTefl Sehrer foRtor &1 99
amfEd HIfT 3 A, i 3R e & g # fo=e™ o1 (5) & forw
ST Yo ShIfTT | &Y Jcltehl o 319+ T 27 8 | 31Taae shivr
o a1y ot v o fa=or i gerie & o o it |
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32. (a)

(b)

33. (a)

13-55/3/3

(1)

(i1)

1)

(ii)

(1)

(1) What is meant by current sensitivity of a galvanometer ?

Mention the factors on which it depends.

(2) A galvanometer of resistance G is converted into a
voltmeter of range (0 — V) by using a resistance R. Find
the resistance, in terms of R and G, required to convert it

into a voltmeter of range (0 — %) .

The magnetic flux through a coil of resistance 5 Q increases

with time as :
b =(2-0t3 +5.0t2 + 6.0t) mWb

Find the magnitude of induced current through the coil at

t=2s.
OR

A rectangular coil of N turns and area of cross-section A is
rotated at a steady angular speed ® in a uniform magnetic
field. Obtain an expression for the emf induced in the coil at

any instant of time.

Two coplanar and concentric circular loops L; and Ly are
placed coaxially with their centres coinciding. The radii of Ly

and Lo are 1 cm and 100 cm respectively. Calculate the

mutual inductance of the loops. (Take ©2 = 10)

Trace the path of a ray of light showing refraction through a
triangular prism and hence obtain an expression for angle of
deviation (3) in terms of A, i and e, where symbols have their
usual meanings. Draw a graph showing the variation of angle

of deviation with the angle of incidence.
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(i) RG H s Th13 fomur fort) uresf 2g 8 W 9dd = o diad
T 3Gk Teh Hedeh 9 45° o <hiV X 3TUd hdl 3 | fria fomm
%A AB % STICY THA It B | G T TYAHIh 1 T |

A 45° D

AT

(@) (1) T HA-geg YR Gd o Fepew areft g g oo,
WWW‘a’HWWw%,%ﬁ?ﬂﬁyl:acoswt\?ﬁ'{
Yo = a cos (ot + ¢) R FEUd fhy T & | 77T ¢ A1 T & =i
HARR 2 | I GHT Jepre aat Fohel fomg T s1eamiaor it 2 | 39
forg ot wftort disran o T =tk wed iR |

i) I o fgfed v |, S« o foien 9 Fevee arell a foedft we
%aﬁ@ﬁm(i)%ﬁ(ii)%%qwmﬁa?ﬁ%,aﬁsq
fargatl W digrdrei 1 3TuTd F1d I |
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(b)

13-55/3/3

(i1)

(1)

(ii)

In the figure, a ray of light is incident on a transparent liquid
contained in a thin glass box at an angle of 45° with its one
face. The emergent ray passes along the face AB. Find the

refractive index of the liquid.

A 45° D

OR

The displacement of two light waves, each of amplitude ‘a’ and
frequency o, emanating from two coherent sources of light,
are given by y; = a cos ot and y, = a cos (ot + ¢). ¢ is the
phase difference between the two waves. These light waves
superpose at a point. Obtain the expression for the resultant

intensity at that point.

In Young’s double slit experiment, find the ratio of intensities
at two points on a screen when waves emanating from two

slits reaching these points have path differences (i) A and

e A
(i1) 12"
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2024
SUBJECT PHYSICS ( CODE 55/3/3)

General Instructions: -

You are aware that evaluation is the most important process in the actual and correct assessment of
the candidates. A small mistake in evaluation may lead to serious problems which may affect the
future of the candidates, education system and teaching profession. To avoid mistakes, it is
requested that before starting evaluation, you must read and understand the spot evaluation
guidelines carefully.

“Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its’ leakage to public in
any manner could lead to derailment of the examination system and affect the life and future
of millions of candidates. Sharing this policy/document to anyone, publishing in any
magazine and printing in News Paper/Website etc may invite action under various rules of
the Board and IPC.”

Evaluation is to be done as per instructions provided in the Marking Scheme. It should not be done
according to one’s own interpretation or any other consideration. Marking Scheme should be
strictly adhered to and religiously followed. However, while evaluating, answers which are
based on latest information or knowledge and/or are innovative, they may be assessed for
their correctness otherwise and due marks be awarded to them. In class-X, while evaluating
two competency-based questions, please try to understand given answer and even if reply is
not from marking scheme but correct competency is enumerated by the candidate, due
marks should be awarded.

The Marking scheme carries only suggested value points for the answers. These are in the nature
of Guidelines only and do not constitute the complete answer. The students can have their own
expression and if the expression is correct, the due marks should be awarded accordingly.

The Head-Examiner must go through the first five answer books evaluated by each evaluator on
the first day, to ensure that evaluation has been carried out as per the instructions given in the
Marking Scheme. If there is any variation, the same should be zero after deliberation and
discussion. The remaining answer books meant for evaluation shall be given only after ensuring
that there is no significant variation in the marking of individual evaluators.

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

If a question has parts, please award marks on the right-hand side for each part. Marks awarded for
different parts of the question should then be totaled up and written in the left-hand margin and
encircled. This may be followed strictly.

If a question does not have any parts, marks must be awarded in the left-hand margin and
encircled. This may also be followed strictly.

If a student has attempted an extra question, answer of the question deserving more marks should
be retained and the other answer scored out with a note “Extra Question”.

10

No marks to be deducted for the cumulative effect of an error. It should be penalized only once.
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A full scale of marks 0-70 has to be used. Please do not hesitate to award full marks if the answer

11| deserves it.
Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours every
12 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.
Ensure that you do not make the following common types of errors committed by the Examiner in
13 | the past:-

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

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

e \Wrong totaling of marks awarded on an answer.

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

e \Wrong question wise totaling on the title page.

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

e \Wrong grand total.

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

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

e Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is
correctly and clearly indicated. It should merely be a line. Same is with the X for incorrect
answer.)

e Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

While evaluating the answer books if the answer is found to be totally incorrect, it should be

14| marked as cross (X) and awarded zero (0)Marks.
Any unassessed portion, non-carrying over of marks to the title page, or totaling error detected by
15 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.
The Examiners should acquaint themselves with the guidelines given in the “Guidelines for Spot
16 Evaluation” before starting the actual evaluation.

Every Examiner shall also ensure that all the answers are evaluated, marks carried over to the title

17| page, correctly totaled and written in figures and words.

The candidates are entitled to obtain photocopy of the Answer Book on request on payment of the

18

prescribed processing fee. All Examiners/Additional Head Examiners/Head Examiners are once
again reminded that they must ensure that evaluation is carried out strictly as per value points for
each answer as given in the Marking Scheme.
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MARKING SCHEME : PHYSICS (042)

CODE: 55/3/3

Q.NO. VALUE POINT/ EXPECTED ANSWERS MARKS | TOTAL
MARKS
SECTION A
1. (B) 0.1mC 1 1
2. (B) 1.6 x10™°J 1 1
3 (C) —(0.24 nT) k ! !
4, (D) Sodium Chloride 1 1
5. (B) 0.3 MB 1 1
6. (D) 100 V 1 1
7. (B) | is decreased and A is increased 1 1
8. (A) +z direction and in phase with E 1 1
9. (B) 2 1 1
10. A) % 1 1
2
11. (B) decreased by 87.5% 1 1
12. (B) 0.05 eV 1 1
13. (D) Assertion (A) is false and Reason (R) is also false. 1 1
14, (C) Assertion (A) is true but Reason (R) is false. 1 1
15. (A) Both Assertion (A) and Reason (R) are true and Reason (R) is the 1 1
correct explanation of the Assertion (A).
16. (A) Both Assertion (A) and Reason (R) are true and Reason (R) is the 1 1
correct explanation of the Assertion (A).
SECTIONB
17.
Meaning of relaxation time Ya
Derivation of R 1%

Average time between two successive collisions of electron in presence of
electric field.
Drift velocity of an electron

p=Sr ()
m
Current flowing through a conductor of length | and area of cross section A
| =neAv, ———(ii)
< ne’AEr _ ne’ArV
m ml
I ne‘zA
OR
Circuit diagram of Wheatstone bridge Y2
Obtaining the condition when current flows through
galvanometer 1Y%

Yo

Yo

Yo

Yo
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-

By applying Kirchoft’s loop rule to closed loops ADBA and CBDC

Yo

-hR1+0+ LR, =0 ----- (I) [|g :O]
LR;,+0-11R3=0  ----- (II) Y%
Fromeq (i) -
L_R
|2 R1 ]/2
From eq (ii) -
L_R
2 R3
Hence,
R_R s
1 R3
18.
Finding the focal length of objective lens 2
Magnifying power =24 , Distance between lenses =150 cm
1
fo =24 /2
fe
f,+ f, =150cm 1,
f,=6cm Y
f =144cm 72
19. : .
Sustained or stable interference 1
Conditions for sustained interference 1
¢+ When position of maxima and minima is not changing with time,
interference pattern is called sustained or stable interference. 1
% Light sources must be coherent 1
20.

Possibility of emission of electron

Calculation of longest wavelength of emitted electron

1
1

g-"c
A

55/3/3
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~1240eV nm
~ 600nm
=2.06eV
.~ Work function ¢, =2.3eV
"E<¢, No emission will take place.

Yo

Yo

ﬂ’max = E
¢
:1240 eV nm "
2.3eV
Ay = 539.13nm 1y
21. Calculation of concentration of holes & electrons 2
n.n =ni2 7
n, ~5x10%/m?
n?
n,=—
nh
16\ 2
N = (1.5x10") ”
¢ 5x10%
n, =4.5x10°/m 1y
np>nNe, it is a p- type crystal Yo
SECTION C
22.

Calculation of

(a) Electric field across the wire
(b) Current density

(c) Average relaxation time (c)

(a) E:\T/

IV 10 vim

1.0

.um
_1
(b) 3=V
J :L’éz =1.6 x10" A/m’
1.0x10" m
m J
C) r1=—s—
© = ne’ E
B 9.1x10x1x1.6
9x10% x(1.6x10 )2

=6.31x10%s

Yo

Yo

Yo

Yo

Yo

Yo
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23.

Derivation of magnetic dipole moment 2%
Gyromagnetic ratio Y2

Electron revolve around the nucleus constitute a current

-5

o2
v
-
2rr
Magnetic moment, M =I.A
_evrr’
# 2y
_enr
Hy 2
(L =mvr)

Since electron has negative charge, 1 is opposite in direction of an electron
of angular momentum L.

Gyromagnetic ratio- The ratio of magnetic moment to angular momentum

is called gyromagnetic ratio.

That is, K _ &
L 2m

[Note- give half mark of gyromagnetic ratio to each student, if it is not

attempted]]

Yo

Yo

Yo

Yo

Yo

Yo

24, Proof of induced charge 3
Using Faraday’s law of electromagnetic induction
_af
el=— &
_ll 1
== o
R
_ l(ﬂj s
Rl at
AQ 1 (Aqﬁj 2
at R at
NV 1
2Q = o )
Hence induced charge depends on change in magnetic flux, not on the time
interval of flux change. 1y
25 (a) Finding the wavelength and frequency 1+1
(b) Finding the amplitude of magnetic field Y2
(c) Writing expression for magnetic field Y2
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2
@ k =7

/1=2—7[:4—”m =4.18m
K 3
w=270
_£_4.5><1O8
27 27

v:ixlo8 Hz
4

v=7.16x10" Hz

) B==
C

Hz

B, :6—'38 =2.1x10°T
3x10

(c) B =2.1x10"°[(cosl.5rad/ m)y-+ (4.5 x10° rad/s) ]k T

Yo

Yo

Yo

Yo

Yo

Yo

26.
Statement of Bohr’s second postulates )
Derivation of r, a n? 2Y5
Bohr’s second postulate
Electron revolves around the nucleus only in those orbits for which the Yo
angular momentum in some integral multiple of h/2mx.
Electrostatic force between revolving electron & nucleus provide requisite
centripetal force
mv,? 1 ¢
= 2 Ya
r 4re, 1,
e .
Vo= 0)
" ,/472'50mrn Ya
nh .
mv.r, =— (i) Y
2
From eqn. (i) and (ii)
. n_2 h ? 4re, 1,
" AlmN\27r) €
1
I ocn? 72
27. . : :
(@) Definition of Atomic mass unit (u) 1
(b) Calculation of energy required 2

(a) Atomic mass unit (u) is defined as 1/12™ of the mass of the carbon
(**C ) atom.

(b) m(,H?) >m(,H*)+m(,n')
Q=(m, —m,) x 931.5MeV

Yo
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=(2.014102-1.007825-1.008665) x931.5 MeV Yo
=-0.002388x931.5MeV 2
=—2.224 MeV .
Hence energy required is 2.224 MeV &
28.
(a) | (a) Drawing of circuit diagram for V-I characteristics 1
Salient features of V-1 characteristics in
(1) Forward biasing 1
(if) Reverse biasing 1
@\-’u]tmvh-r[\f] @1-'Ultluflt'r[\-’]
D{}j'n E*le 1
A 2
r\.'lﬂli.-unrnuleg-i Mla‘rmunmctcgf
[rma) [ITF.Y)
14 | Switch | | Switch
AL -
[a) (b)
[any one circuit diagram]
Salient features
(i) Forward biasing- After threshold voltage or cut in voltage diode current
increases significantly (exponentially), even for a small increase in the bias 1
voltage.
(if) Reverse biasing- Current is very small (~pA) and almost remains
constant and it increases rapidly after breakdown voltage. 1
OR
(b) Energy band diagrams
Difference between
(i) an insulator
(i) a semiconductor
(iii) a metal 1+1+1
I|If,rF.m|:-1_'u
. AE. conduction
(I) b ‘ band
E: E >3eV
2 ' 1
= band
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(i 1 :
; E <3eV 1
£ E,
=
" Overlapping
(III) :HE /Hlm]mﬂ ion band
g (E, = 0)
= E..
3 y
E Ee Valence 1
i band
SECTIOND
29. (i) (D) IV 1
(ii) (D) accelerate along i 1
(iii) (A) V= Votax 1
(iv) (@) (C) Es> E3> Ex> E;
OR 1
(b) (B) 2.6x10° m/s
30. (i) (D) 6 1
(ii) (C) 3 1
(iii) (a) (C)6
OR 1
(b) (B) sin™(0.225)
(iv) (D) 10 1
SECTION E
31.
(@) (i) Obtaining expression for the capacitance 3
(i) Finding the electric potential 2
(i) at the surface
(ii) at the centre
When a dielectric slab is inserted between the plates of capacitance there is
induced charge density op which opposes the original charge density (c) on Ya
the plate of capacitance.
Electric field with dielectric medium is
E — (U_UP) ]/2
€o
V=Exd= "% g Y
€o
) Ya
(0 —0p) =+
_od_
N SoK ASoK ]/2
_ 2 :KS()A
C=v=" Yo
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(ii) Electric potential due to a point charge

_1a
47[80 T
(i) At the surface
_ 1 q _ 9x10°x6x10”°
4neg T - 0.2

V=27x10°V

(if) Since electric field inside the hollow sphere is zero, hence V remains
constant throughout the volume.
V=27x10°V

OR
(b) (i) Expression for electric field at appoint lying
(1) inside 1
(ii) outside 2
(i) Explanation 2

(i) Field inside the shell

Gaussian surlace

I
S—

Surface charge -~

densitya .~ P
\,\ A

The Flux through the Gaussian surface is
=E X 471R*
In this case Gaussian surface enclosed no charge.
Hence E x 47R? = 0
E=0
(Note: Award full credit of this part if a student writes directly E=0,
mentioning as there is no charge enclosed by Gaussian surface)

(ii) Eield outside the shell-

Surface charge GEE??;ET

density o

Yo

Yo

Yo

Yo

Yo

Yo

Yo
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Electric flux through Gaussian surface

E X 4qp? = 4R 72
€o
Charge enclosed by the Gaussian surface
2
E x 4mr? = 2220
0
Using Gauss’s law:

- — _2 1
[E.ds = ” /
E x 4mr? = @40

€o
_SR__4q
E= €012 Admegr? Yo
(i) For conducting sheet,
Electric field due to a conducting sheet
E. =2 Ya
€o
Surface
F charge density o
Y
Tt K[ ] 213 x
- X L X L
For non-conducting sheet
E, = 2"70 s
Since surface charge density is same. Yo
2E,. = E, 72
32.
(@) (i)(1) Meaning of current sensitivity, mentioning factors 2
(2) Finding the required resistance 1Y%
(i) Finding the induced current 1%
(1) (1) Current sensitivity of galvanometer is defined as the deflection per
unit current. 1
Alternatively,
$_ NBA
I K
Factors
Number of turns in coil, Magnetic field intensity, Area of coil, Torsional
YotYa
Constant (Any two)
2 R= %— G for (0-V) Range 1
R, = -6 for (0- —V) Range
21 2 Vs
14
7 = R + G
R+G
Ry =(57) -6
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R-G
R1 =

2
(ii) ¢ = (2.0t3 + 5.0t + 6.0t) mWb
le| =‘f1—‘f =50%x 1073V

1= el
R -3
= 20 A=10mA
OR
(b) (1) Obtaining the expression of emf induced 3
(i) Calculation of mutual inductance 2

Coil /" Axle

Alternating emf

Slip
rings

Carbon
brushes

(i) The flux at any instant t is
¢ = NBA cos6=NBA coswt

From Faraday’s law
¢ — _ 45
dt
d
= —NBA— (coswt)
dt

&€ = —NBA wsinwt
M = womr? _ 4mx 1077 xmrf

(i)

27'2 27'2

— —2\2
_2x10x1077x(107%)
B 1001077

=2x10"1%H

Yo

Yo

Yo
Yo

Yo

Yo

Yo

Yo
Yot+Y2

Yo

Yo

33.

(a) (1) Tracing the path of Ray
Obtaining an expression for angle deviation
Drawing Graph

(i1) Finding the refractive index

Yo
1Y%
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0

S —rle

B C

For quadrilateral AQNR,
£A + £QNR = 180° -- (i)
For triangle QNR
r+r;+2QNR =180° ---- (i)
comparing equation (i) and (ii)
rn+rn =A - (iii)
The angle of deviation
0=(@{-n)+(e-r) - (iv)
from equation (iii) and (iv)
6=i+e—A

Graph

Anyle g deviekim(s)

]
t
1
\

A ngy e DL inrjd&‘nc& (‘9

!

(i N >

El
B I c
sin45°
sin @ -
iﬂ-uﬂnH
==
For second surface,
icose _
VZsing

55/3/3 Page 13 of 14




1
tan 6 =5

From the triangle GEF

sinf = %
§= 3
2
OR
(b) (i) Expression for resultant intensity 3
(i) Ratio of intensities 2

(i) yp,=acoswt
y, =acos(wt+¢)
According to the principle of superposition
y=y1ty2
y=acoswt+acos(wt+ )
y=acoswt+acoswtcos¢p —asinwtsing
y=acoswt(l+cos¢p)—asingsinwt
Let,
a(l+cos¢p) =Acosd  ---—--- (1)
asing =A sinf - (i)
Squaring and adding equation (i) and (ii)
A? = a*(1+cosg) *+a’sin’¢

= a?(1+ cos? ¢ + 2 cos @) + a®sin® ¢
=2a?(1+ cos ¢)

= 4a®cos* ¢ /2
laA?
I = kA?
where k is constant
I = 4ka? cos? ¢ /2
[Award full credit for this part for any other alternative methods]
2w A
(i) ¢ ==xt=mu/3
I, = 4lycos? ¢ /2

= 41, cos?(m/6)
11 = 310
b, = Il = /6

2712
I, = 41, cos?(m/12)
I, = 4, cos*15°
L_ 3
I,  4cos2150

Yo

Yo

Yo

Yo

Yo

Yo

Yo

Yo

Yo

Yo

Yo

Yo
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