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

(i)
(ii)
(iii)
(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=3x10%m/s
h =663 x 1073* Js
e=16x10"1°C
Ug = 4m X 107" Tm AL
gp = 8854 x 10712 C? N1 m~2

1

471:80

=9x 107 Nm?2C2

Mass of electron (m,) = 9-1 x 10731 kg
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. Consider a group of charges qq, g9, q3 ... such that 2q # 0. Then
equipotentials at a large distance, due to this group are approximately :
(A) Plane (B) Spherical surface
(C)  Paraboloidal surface (D) Ellipsoidal surface

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) -16x10"187J (B) 16 x 10718 J
(C) Zero (D) 0-8 x 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 :

y
50A @
O > X
P
Z
A A
(A) (0-12nT) j (B) —(0-10 nT) j
(€) —(0-24nT) k (D) (0-24 nT) k
4, A circular loop of wire, carrying a current ‘T’ is lying in xy-plane with its

centre coinciding with the origin. It is subjected to a uniform magnetic
field pointing along + z-axis. The loop will :
(A) move along x-axis (B) move along — y-axis

(C) move along z-axis (D) remain stationary

13-55/3/1 5 P.T.O.
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%
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

%
perpendicular to B is closest to :

(A) -0-3MB (B) 0-3MB
(C) -1.7MB (D) 1.7MB
6. The current in a coil of 15 mH increases uniformly from zero to 4 A in
0-004 s. The emf induced in the coil will be :
(A) 225V (B) 175V
(C) 150V (D) 125V
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) [1is decreased and A is increased
(C) lisincreased and A is decreased

(D) both ! and A are decreased

8. Which one of the following has the highest frequency ?

(A) Infrared rays (B) Gamma rays
(C) Radio waves (D) Microwaves
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 :

(A) B) 2

(©) (D) 4

BNl= N
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10. Which one of the following is the correct graph between the maximum
kinetic energy (K ) of the emitted photoelectrons and the frequency of
incident radiation (v) for a given photosensitive surface ?

%\(m K{n
(A) (B)
>V >V
Km K
A A
©) (D)
>V > V

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

13-55/3/1 9 P.T.O.
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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) 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.

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 5) such that 5) is
%
perpendicular to B . They describe circular paths of the

same radius.

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

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.

13-55/3/1 11 P.T.O.
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18.

19.

20.

21.
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SECTION B

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

Show that the resistance of a conductor can be expressed by
m/
R =

ne2rA

, where symbols have their usual meanings.

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

condition when no current flows through the galvanometer in it.

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.

Explain the following :

(a)  For a simple microscope, the angular size of the object equals the

angular size of the image. Yet it offers magnification.

(b)  Both plane and convex mirrors produce virtual images of objects.

Can they produce real images under some circumstances ?

The minimum intensity of white light that our eyes can perceive is about
0-1 nWm™2. Calculate the number of photons of this light entering our

pupil (area 0-4 cm?) per second.

(Take average wavelength of white light = 500 nm and Planck’s
constant = 6.6 x 10734 Js)

Suppose a pure Si crystal has 5 x 1028 atoms m™3. 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 ?
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SECTION C

22. Determine the current in branches AB, AC and BC of the network shown
in figure. 3

B

D

23. Two long straight parallel conductors carrying currents, exert a force on

each other. Why ? Derive an expression for the force per unit length

between two long straight parallel conductors carrying currents in

opposite directions. Explain the nature of the force between these

conductors. 3

24. A sinusoidal voltage is applied to an electric circuit containing a circuit

element X’ in which the current leads the voltage by g .

(a)
(b)
(c)

(d)

13-55/3/1

Identify the circuit element X’ in the circuit.
Write the formula for its reactance.

Show graphically the variation of this reactance with frequency of
ac voltage.

Explain the behaviour of this element when it is used in (i) an ac

circuit, and (ii) a dc circuit. 3

15 P.T.O.
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25.

26.

27.

28.

The electric field in an electromagnetic wave in vacuum is given by :

%

E = (6:3 N/C) [cos (1-5 rad/m) y + (45 x 108 rad/s) ] i
(a) Find the wavelength and frequency of the wave.
(b) What is the amplitude of the magnetic field of the wave ?

(c) Write an expression for the magnetic field of this wave. 3

State Bohr’s first and second postulates. Use them to derive an

expression for the radius of the nth orbit in a hydrogen atom. 3

(a) Define atomic mass unit (u).

(b) Calculate the energy required to separate a deuteron into its

constituent parts (a proton and a neutron). Given : 3
m(D) = 2.014102 u

my; = 1.007825 u

m_, = 1.008665 u

(a) 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. 3

OR

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

insulator, (i1) a semiconductor, and (iii) a conductor. 3

13-55/3/1 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 +200V -100V —400V ¢

I IT 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.

13-55/3/1 19 P.T.O.



30.

(iv) (%) TW <ifoe gfgehrsti o St I, 11, 111 3R IV & = faga &= &
qREAT AT B, By, Eg 3R E, 2 | T4 :

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

(@) Tl oraela &1 @i 11 grff ufget @ &g & arff dfgewr 6
3R g&ifyq fomam T B | 98 Sk ufgen W form & 11 Sar ® |
o =mar @ 39 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 3 =afaetor Fepean dftegeand € < wes a1y wedt & | faada U
gfteredT 8 fred wehrst sem < <hivn (IfST) WX FehdT 8, STefeh TehTST o SATThITI
T qUN o TISE § Teh 91 a0 92 o491 8 | SRl o T4 hH-H-hH faadq
HIA S qUT BT BT ARS8 | Aq: fada fomr safaeor & @ e g,
Steifep sqfqehtor forT faad & €1 &1 dhar B |

fortt TSt yaredt @ @ fofet €, ™Fd g & SSE 2 um § 91 39 o
# gl 6 um 7, Tl W qEded 450 nm % THAU THT1 H1 AFE, I
UL T T TIYH SAfqehtul R faad= Ued yrea grar 2 |

() Tadd Ged & Aew & FF MY & i s a1 AR e &
(A) 2 (B) 3
(C) 4 (D) 6

(i) T = o= 6 g+ wuH TEd g Afg i i =T & T R G,
Al S Tl SATThIuT o6 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,>E;>E,
(C) E4>E3>E2>E1 (D) E2>E3>E4>E1
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) 1.3 x 105 m/s (B) 2.6 x 10 m/s
(C) 6-5x10°m/s (D) 5-2 x 107 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

(i1) 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

13-55/3/1 21 P.T.O.



(iii)

(iv)

31. (=)
(@)
13-55/3/1

Ife 450 nm % TAF W 680 nm dUICEH & YhII 1 Teh 3T
TeRTT T Topam STt 8, df foadd ed o 3TeRu & ¥ 3y
T 994 9T SATdentr & 3fiSi <hl g&aT gl
(A) 2 B 4
(C) 6 (D) 9

AUST

Y YhLUT 7Y H Iffd Uehed T g1 Yehrel ok faada w fomm
ST | ugen Ffess 59 o 0 ) fiem, a8 =i §

(A) sin—1(0-12) (B) sin—1(0-225)
(C) sin—1(0-32) (D) sin—1(0-45)

faf= a9 %mﬁgﬁmﬁi\%tﬂééﬁ 1 m 9 SATIhTUT & HRUT S99 ITed]

ekl fhatl ehl 9& 2 -

(A) 2

(C)

1)

(i)

1)

(i1)

B) 3
(D) 10

Qs &

forelt TR ufgert wenfa, fSaht dfgwrst & i ®IE Tawa
ey 2, <1 gTian o foTu e gt i |

0-2 m B & foreft enfeges @it Mt &1 6 pC 1a feam
2139 M % (1) I8 3R (if) g W fova s1ma A |

HAYAT
= R & fohet uael =Tetss el @id W+ Q 319w foa 2 |
TRH o YHI 1 YA sk @i o Tl forg (1) ST @i o i
7, A9 (i) N @a ¥ 9 7, W fIga &7 & o == Fod
SHIfT |
I TISU foh THM TG U9cd (6) o (I =ATeieh Uigehl AdT
53 o Tl H foaga & forel e Sfie & forpa &9 &1 @
THT 21T 8 |
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(iii)

(iv)

31. (a)

(b)

13-55/3/1

(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

4 o
screen placed at gm 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.
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32. (&)
(@)
33. ()

13-55/3/1

1)

(ii)

(1)

(i1)

(1)

(1) ot freardfier S g gafar & & ared R 2 37 S
1 Iea@ HIfTT T o 77 faf et 2 |

(2) et fieomHier &t iy G 8, & frel Skaiy R &
ST Hh (0 — V) IRER F deefier § aftafda fopam
31T e W (o_gjwasmﬁ
giEfdd i o e 3Teages gfaiy &1 a9, R3IW G &
qal # T HIY |

5 Q g sl Tl FHusell ¥ ToRd Il Jraehid FAad H T8 h

1 39 TR Jhg B 7

b =(2.0t3 +5.0t2 + 6.0 t) mWb
t=2s T FUScAl H UNG G <l IRATT 71 HAT |

AT

N Hi T ITIIEA-HIE &ThA A hi Fhel TFAERR Fusal! i
TRl S A o § fordf) ThHEE gk & O gl R
T g | Tt off T W pueett # U fa.ar. 9@ (emf) % o
S e hHITT |

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

(n2 = 10 &)

forelt fraepR TS5 & 319ae ol g4 el Sehrer foRToT o1 99
amfEd HIT 3 A, i 3R e & g & fo=e™ o1 (5) & forw
ST UTed ShIfTU | &Y Jcltehl o 319+ T 37 8 | 31Taae shivr
o a1y ot v o fa=or i gerie & o o it |
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32. (a)

(b)

33. (a)

13-55/3/1

(1)

(ii)

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 + 6.0 t) 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 L4

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 Th1er forur Tt resff gg & W 9ddd g o diad
T 3Gk Teh Hedeh 9 45° o <hi G 3TYd hidl 3 | g fereo
%o AB % TSI THA il & | GF 1 YT 1T hIT |

A 45° D

AAAT

@) () q FA-UEg W Hdl @ Fere areft @y am, e
TS T A ‘@’ AT AR o 7, % €A y; = a cos ot 3R
¥y = a cos (ot + ¢) G F&EUa fhT T F | T&f ¢ A1 aaT o =
HARR 2 | I GHT Jepre aat Fohel fomg W s1eamiaor it 2 | 39
forg o wftormt disran o fog stk e i |

i) I o fgfer v |, S« @ foien 9 Fevee arell a foret we
%aﬁ@ﬁm(i)%ﬁ(ii)%%qwmﬁa?ﬁ%,aﬁsq
fargatl W digrreti w1 37uTd Fa i |
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(b)

13-55/3/1

(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

oo 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 55/3/1)

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

10 No marks to be deducted for the cumulative effect of an error. It should be penalized only once.

11 A full scale of marks 0-70 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:-

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.

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 :55/3/1

Q.NO. VALUE POINTS/ EXPECTED ANSWERS MARKS | TOTAL
MARKS
SECTION-A
1. (B) Spherical surface 1 1
2. (B) 1.6 x10™ 1 1
3 (C) —(0.24 nT) k . L
4, (D) remain stationary 1 1
5. (B) 0.3 MB 1 1
6. (C)15.0V 1 1
7. (B) I is decreased and A is increased 1 1
8. (B) Gamma rays 1 1
9. (B) 2 1 1
10. © -
; 1 1
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).
SECTION- B
17. ] .
@) Meaning of relaxation time Yo
Derivation of R 1%
Average time between two successive collisions of electron in presence
of electric field Yo
Drift velocity of an electron
eE .
Ud = FT ___(I) 1/2
Current flowing through a conductor of length | and area of cross section
A
I =neAy, ———(ii)
= ne’AEr  ne’ArV
m ml Yo
V. ml
R R 2 2
OR
(b) Circuit diagram of Wheatstone bridge Yo
Obtaining the condition when no current flows through
galvanometer 1Y%
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-hlR1+0+ LR, =0
LbR4+0—-11R3=0

Y2

Y2

From eq (i)-
Il _ RZ
LR &
From eq (ii)-
L R
I2 3
Hence,
R _R v
Rl R3
18. - .
Finding the focal length of objective lens 2
Magnifying power = 24 , Distance between lenses =150 cm
f0
f_ = 24 1/2
f,+ f, =150cm 1,
f,=6cm Yo
f =144cm 2
19.
(a) Explanation of magnification 1
(b) Explanation 1
(a) Yes, it offers magnification. Y2
We can keep the small object much closer to the eye than 25 cm and
hence have it subtend a large angle. Y2
(b) Yes, Ya
Rays converging to a point behind a plane or convex mirror are reflected
to a point in front of the mirror on a screen Ya
20.

Calculation of number of photons per second 2

Total Energy gained per second from photon= 1A
E=Nhy

Ya
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hc

IA=Nx—

A

N :[IA]l
hc

N [0.1x107° x0.4x10*]1x500x10°°
6.6x10* x3x10°

N =1.01x10* 5
21. Calculation of concentration of holes & electrons 2
nn =n? Yo
A ~5x10% /m?
n?
n, =—
r‘Ih
16\2
¢ 5x10%
n, = 45%x10° /m? Y
N> Ne , it is a p- type crystal K&
SECTION-C
22.
Determination of current in branches AB, AC, BC 1+1+1

For closed loop ADCA ,
10-4(1,—-1,)+2(1,+1,—1,)—1,=0
71,-61,-21,=10 —————— 0)
For closed loop ABCA
10-41,-2(1,+1;)—1,=0
I,+61,+21,=10 —————— (i)
For closed loop BCDED ,
5-2(1,+1;)-2(1,+1,—-1) =0
21,—-41,-41,=-5 ————— (i)

Current in branch AB = |, = g A

Current in branch AC =1, =2.5A
Currentin branch BC =1, +1, =2.5A

Yo

Ya

Yo

Yo
Yo
Yo
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23.

Reason for exerting force on straight parallel conductors %
Derivation for force per unit length 2
Explanation of nature of Force Yo

One conductor experiences a force due to magnetic field of the other
conductor

L.
b
=
R
B
IL

Magnetic field produced by conductor ‘a’ at all points along the length
of conductor ‘b’

Yo

Yo

Y2

Yo

Yo

Ya

24.

B — luOIa
* 2xd
Force on conductor ‘b’ due to this magnetic field
F.=1,LB,
_ :uOIaIbL
b 27d
F 1.1 .
by = —2 ol directed away froma
L 27d
F 1.1 .
=2 =Hola directed away fromb
L 27d
Repulsive, the forces acting on them are away from each other.
(@) Identifying the element X Ya
(b) Writing the formula for reactance Yo
(c) Showing variation of reactance with frequency 1
(d) Explanation of behavior of element with
(1) an ac circuit Ya
(i) a dc circuit Ya

(a) Capacitor
(0) X, =—
@C

Yo

Yo
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© A

<

Copacitive Reacizmet

Frc:wunod- () ’

(d) (i) For ac X, is finite and therefore allows the ac to pass.
(if) For dc X, is infinite and therefore does not allow the dc to pass.

Yo
Yo

25.

(a) Finding the wavelength and frequency 1+1
(b) Finding the amplitude of magnetic field Yo
(c) Writing expression for magnetic field Yo

2
(a) k = 7

1:2—”:4—ﬂm =418m
K 3
w=270
o 45x10°
V=——-=
27 27
9 8
y=—x10°Hz
A
v=7.16x10" Hz
6) B==
c

B, = 6;38 =2.1x10°T
3x10

Hz

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

Yo

Yo

Yo

Yo

Ya

Yo

26.

Statements of Bohr’s first and second Postulates Vot
Derivation of expression for radius of n" orbit 2

e Bohr’s first postulate
An electron in an atom revolves in certain stable orbits without
the emission of radiant energy.

e Bohr’s second postulate
Electron revolves around the nucleus only in those orbits for

which the angular momentum is integral multiple of 21
T

Electrostatic force between revolving electron and nucleus provides
requisite centripetal force

mvi 1 €’
r, A4ze r’
0

n

Ya

Ya

Ya
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Ve—— —————- [
',4”50mrn ®

nh .
mvr=— -  —————— ii
= (i)

using equations (i) and (ii)

(nZ]( h j247Z'8
r=|—| =— R
m )\ 2x e

Y2

Y2

Yo

217.

(a) 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(le) —>m(1H1) + m(onl)

Q=(m;—m;) x 931.5MeV

=(2.014102-1.007825-1.008665) x931.5 MeV
=-0.002388x931.5MeV
=—2.224MeV

Hence energy required is 2.224 MeV

Y2

Yo
Yo

Yo

28.

()

(a) Drawing the circuit diagram for V-1 characteristics
Salient features of V-1 characteristics in

(i) Forward biasing

(i) Reverse biasing

(-}*-\'L'n]I:m-Ir:I'\"I 77 Voltmeter[V)
WS

)
Milliamimeler Micrommmeter
() A

14 | Switch | Switch

(1) (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 diode bias voltage.

(if) Reverse biasing- Current is very small (~pA) and almost remains

constant and it increases rapidly after breakdown voltage.

OR
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(b) Energy band diagrams
Difference between
(i) an insulator

(ii) a semiconductor

(iii) a metal 1+1+1
. Emply
(l) v F conduction

] band
=
5] E, >3 eV
S| E 4
= Valence
= bamd

(i)
&1.: zrl 3 ey
B | : E,
" Overlapping
;‘_TZ[ conduction band
(i) 'g '/ E, == 0}
% E,
E By Valence
[x} band
SECTION- D
29. M (D) v
(i) (D) accelerate along i
(iii) (A) V= Vo + ox
(iv) (@) (C) Es> Es>E, > Es
OR
(b) (B) 2.6x 10° m/s
30. (i) (D) 6
(i) (C) 3
(i) @ (C) 6
OR
(b) sin™(0.225)
(iv) (D) 10
SECTION-E
31. - — - -
(a) (i) Obtaining expression for the capacitance 3
2

(i1) Finding the electric potential
(i) at the surface
(i1) at the centre

(1) When a dielectric slab is inserted between the plates of capacitor, there
is induced charge density op Which opposes the original charge density

55/3/1
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(o) on the plate of capacitance.
Electric field with dielectric medium is

E — (O._O.P)
€o

V=Exd = =) 4

€o

(i) At the surface
_ 1 g _ 9x109x6x10~°

47'[80 r 0.2

V=27x10°V

(it) Since electric field inside the hollow sphere is zero, hence V is same
as that of the surface and remains constant throughout the volume.
V=27x10°V

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

Q) Field inside the shell

Gaussian surlace
)
i

Surface charge --=7 77"
densityes -~

The Flux through the Gaussian surface is
=E X 4nR?
In this case Gaussian surface encloses no charge.
Hence E x 471R? = 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)

Yo

Y2

Y2

Yo

Yo

Yo

Yo

Y2

Y2

Yo

Ya

Yo
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(ii) Eield outside the shell-

Gaussian
Surface charge .
density o &%  surface
N
Yo
Electric flux through Gaussian surface
E % 47[1'2 = —(G 4T[R2) 2
€o
Charge enclosed by the Gaussian surface
2
E x 4mr? = 220
0
Using Gauss’s law: s
[E.ds =2
€o
E x 4mr? = 4R
€o
_ SR _ 4
E= go T2 4nggr? Y
(i) For conducting sheet,
Electric field due to a conducting sheet
E, =2 Ys
€o
Surlace
2 charge density o
: 4
45 —1 -g E : 2 E
-+ X o A L
For non-cor;ducting sheet A
Ene = 2_80 .
Since surface charge density is same. /2
2E,. = E, 2
32.
(@) (i)(1) Meaning of current sensitivity, mentioning factors 2
(2) Finding the required resistance 1Y
(i) Finding the induced current 1Y%
(1) (2). 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
1/24.1/2
Constant (Any two)
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(2) R = % -G for (0-V) Range &

14 14
R, = eyl G for (0- ;) Range 1
-=R+G
R+G
Ry = () =6
R, = R=G Y
2
(ii) ¢ = (2.0t3 + 5.0t + 6.0t) mWb
lel =22 =50x 107 v ”
I= lel Y
R -3
= 20— A=10mA Y
OR
(b) : — : ,
(i) Obtaining the expression of emf induced 3
(i1) Calculation of mutual inductance 2

Axle

1
$hp
Carbon
brushes
(i) The flux at any instant t is
¢ = NBA cosf=NBA coswt 1
From Faraday’s law
1
= —NBAZ (coswt) &
dt
& = —NBA wsinwt Y
(”) M= u(;n:rlz _ 41‘[)(1(;_7)(1'[7'12 Lot1s
T2 1Y)
_ 2x10x1077x(1072)’ v,
- 100x1077
=2x10""H &
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33.

(@) (i) Tracing the path of ray
Obtaining an expression for angle of deviation
Drawing Graph

(i) Finding the refractive index

Yo
1Y%

(i)
_ M
'I .(-_,_:_'_.1!_... _J'I[ E_“-L
d N :
. s &
B C
For quadrilateral AQNR,
2A + £QNR = 180° -- (i) )
For triangle QNR
rp+r,+ 2QNR = 180° ---- (i)
comparing equation (i) and (ii)
rn+rn =A - (iii) Yo
The angle of deviation
S=(i-1)*(e-1r) - (iv)
from equation (iii) and (iv)
d=i+e—A Ya
Graph -
%
k1
~ 1
-
9
;
Angle o) indidunce )
(i) |
A G |/{ D
6I
|
—— | e
B c
sin45%
sin H
\/% =usin@ 7
For second surface,
sin(90°-6) _ 1
sin90® u Y
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1 cosfB

ﬁsine -
1
tan@ = 5
From the triangle GEF
ing = —
sinf = N
S
H=z
OR
(b) (i) Expression for resultant intensity 3
(i) Ratio of intensities 2

() yi=acoswt
y, =acos(wt+¢)
According to the principle of superposition
Yy=y1ty
y=acoswt+acos(wt+¢)
y=acoswt+acoswtcosp —asinwtsing
y=acoswt(l+cos¢p)—asingsinwt
Let,
a(l1+cos¢p) =Acosd  ---—---- 0]
asing =A sinf - (i)
Squaring and adding equation (i) and (ii)
A’ = a®(L+cosg) *+a’sin’g
= a’(1+ cos? ¢ + 2cos @) + 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]

2 A
(i) Pr=7%X=1/3
I, = 4lycos?> ¢ /2

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

21 A
¢2_7XE_H/6

I, = 41, cos?(m/12)

I, =4I, cos?15°

I,  4cos?2150

Yo

Y2

Y2

Yo

Y2

Y2

Ya

Yo

Ya

Yo

Ya

Ya
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