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General Instructions :

Read the following instructions carefully and follow them :

(i) This question paper contains 33 questions. All questions are compulsory.

(it)  This question paper is divided into five sections — Sections A, B, C, D and E.

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

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

(v)  In Section C — Questions no. 22 to 28 are Short Answer type questions. Each
question carries 3 marks.

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

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

(viii) 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.

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

(x) Use of calculators is not allowed.

You may use the following values of physical constants wherever necessary :
¢=3x10% m/s
h =663 x 10734 Js
e=16x10"1C
Uo = 41 x 10" Tm A1
gg = 8854 x 10712 C2 N1 m~2

1

47580

Mass of electron (mg) = 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

Avogadro’s number = 6-023 x 1023 per gram mole
Boltzmann constant = 1-38 x 10723 JK~!
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SECTION A

1. A point charge of 10 nC is fixed at the origin of x-y plane. A second point
charge of — 20 nC is moved from point (5 cm, 0) to point (0, 5 cm). The
change in the potential energy of the system of the two charges is :

A 36ud B) -36ud
C) 72ud (D) 0

2. In Bohr model of the hydrogen atom, the potential energy of electron in
the ground state is :

(A) 13-6eV (B) -136eV
(C) 272eV (D) —-272eV
3. The figure shows the variation of maximum kinetic energy (Kpyax) of

emitted electrons as a function of the frequency v of radiation incident on
a photosensitive surface. The slope of the curve is :

N

Kmax
O B2 >
(A) h (B) %
© =2 (D) he
e
4. A charge Q is enclosed by a spherical Gaussian surface of radius R. If the

radius is doubled, then the total electric flux through the surface :
(A)  becomes four times (B) remains the same

(C)  becomes half (D) becomes twice
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5. A galvanometer having a coil resistance of 48 Q shows full-scale
deflection for a current of 2:0 A. It can be converted into an ammeter of
range (0 — 10 A) by connecting :

(A) in series a resistance of 8
(B) in parallel a resistance of 8 Q
(C)  in parallel a resistance of 12 Q

(D) 1in series a resistance of 12 Q

6. Welders wear special glass goggles or face masks with glass windows to

protect their eyes from :

(A)  UVrays
(B) X-rays
(C) IRrays

(D) Gamma rays

7. The potential energy of a pair of nucleons is minimum when they are
separated by about :

(A) 08x105m
B) 08x1010m
(C) 2:0x1018m
D) 2:0x104m

8. Which of the following assumptions has been used to obtain the relation
Ys _ Ny for a transformer ?
Vp p

(A)  The resistance of the primary coil is large.
(B)  The same flux links both the primary and the secondary coils.
(C)  The resistance of secondary coil is large.

(D) The transformer is 100% efficient.
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9. The electric field due to an infinitely long, straight, uniformly and

positively charged wire at a point at distance r from the wire is :

(A)

(B)

()

(D)

proportional to 1 and is directed outward

r

proportional to 1 and is directed outward

I‘2

proportional to 1 and is directed inward

r

proportional to 1 and is directed inward

I‘2

10. Whenever a magnet is moved either towards or away from a conducting

coil, an emf is induced whose magnitude is independent of the :

(A)
(B)
(®)
(D)

number of turns in the coil

resistance of the coil

speed with which the magnet is moved

area of the coil

11. Consider two long, straight, parallel conductors A and B separated by a

distance d. They carry steady current I in the same direction. The force

acting on unit length of conductor B due to conductor A is :

(A)
(B)
(®)

(D)

I 55/S/2

2
Ho I— and is attractive

2
Ho 17 and is repulsive

on d

12 . :
Ho 1 and is attractive

2
Ho 17 and is repulsive

4n d
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12. A rectangular loop of area vector A = [1 ++3 j ] x 1072 m? is placed in
a magnetic field B [4-0t2 + 2-0] i 1 where B is in tesla and t in seconds.

At t = 1:0 s, the magnitude of induced emf in the loop is :
(A) 80mV (B) 011V
(C) 022V (D) 08V

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) Both Assertion (A) and Reason (R) are false.

13. Assertion (A) : The electrical conductivity of a pure Ge crystal increases
with increase in its temperature.

Reason (R): The number of electrons excited by thermal excitation
from the valence band to the conduction band, in a
semiconductor, increases with increase in temperature.

14. Assertion (A): In process of photoelectric emission wusing a
monochromatic light, all emitted electrons do not have the
same kinetic energy.

Reason (R): If radiation falling on a photosensitive surface consists of
different wavelengths, the energy of emitted
photoelectrons by absorbing photons of different
wavelengths, shall be different.

15. Assertion (A) : The image of an object placed between f and 2f from a
convex lens can be seen on a screen. If the screen is
removed, image is not formed.

Reason (R): Rays from a given point on the object placed between f
and 2f, after passing through a convex lens, do not
converge on a point in space.

I 55/S/2 Page 11 of 27 P.T.O. I
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16. Assertion (A) : Electrostatic force is a conservative force.

Reason (R): In an electrostatic field, the work done between two points
per unit positive charge depends on the path followed.

SECTION B

17. Monochromatic light of frequency 7-0 x 1014 Hz is produced by a laser. The
power emitted is 21 mW. Calculate (i) the energy of a photon in the light
beam, and (ii) the number of photons per second, on an average, emitted by
the source. 2

18. With the help of a circuit diagram, describe the method to obtain p-n
junction diode characteristic when it is forward biased. Draw the shape of
the characteristic. 2

19. (a) A plano-convex lens of refractive index p; is placed coaxially in
contact with a biconcave lens of refractive index py as shown in the
figure. All curved faces are of radius of curvature R each. Obtain

the expression for the focal length of the combined lens. 2
Ho
H1
R R
OR

(b) A convex lens is kept coaxially on the left side of a concave mirror
at a distance of 5f from it where f is focal length of each of them. An
object is kept at a distance of 2f on the left side of the convex lens.
Draw the ray diagram showing the formation of the image by the
combination. Find the distance of the final image from the mirror. 2
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20. The figure shows a network of resistors connected across a battery. Find

the current supplied by the battery of emf 5 V and internal resistance

20 2
] B
8Q 50
A C
40 1€
D
5V
il

21. In a Young’s double-slit experiment with monochromatic light of
wavelength 600 nm, and slit separation of 2 mm, fringes are observed on a
screen at some distance. Calculate the change in fringe width if the screen

is moved towards the slits by 10 cm. 2

SECTION C

22.  Write Coulomb’s law in vector form. Two point charges q; = 10 uC and
qy = 20 puC are located at points (0, 0) and (3 cm, 4 cm) in x-y plane
respectively. Find (i) the magnitude of the force exerted on g, by q,, and

(i1) the angle that the force makes with the x-axis. 3
o 125
23. (a) A 20 uF capacitor is connected to a 220 V, — Hz ac source.
T
(i) Find the capacitive reactance and the peak value of current

in the circuit.

(i)  If the frequency of the ac source is doubled, by what factor
will the capacitive reactance and the current be changed ? 3

OR
I 55/S/2 Page 15 of 27 P.T.O. I
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24.

25.

26.

27.

28.

(b)  An electron (mass 9 x 1031 kg and charge 1:6 x 1019 C) is moving
in a circle with a speed of 3-2 x 107 m/s in a magnetic field of
4-5 x 10—4 T perpendicular to it.
Calculate :
(i) the radius of the circular path,
(i1)  its frequency of rotation, and

(iii)  its energy.

Depict the variation of electric and magnetic fields in an electromagnetic
wave as it propagates along z-axis. In a plane electromagnetic wave in
free space, the electric field oscillates sinusoidally at a frequency of
1-5 x 1010 Hz with amplitude 36 Vm~1. Find :

(a) the wavelength of the wave, and

(b)  the amplitude of the associated magnetic field.

Define binding energy (BE) of a nucleus. An unstable nucleus has mass

number A = 240 and ]Z—E= 7-6 MeV. It splits in two fragments, each of

A =120 with % = 8-5 MeV. Calculate the energy released.

Give an example of fission reaction. Calculate the energy released by the
fission of 1 kg of 29325 U in kWh. The energy released per fission is 200 MeV.

Define ‘emf of a cell. Derive expression for the equivalent emf and the

equivalent internal resistance of two cells connected in series.

A circular loop of wire of radius 7-0 cm carrying a current of 1-0 A is placed
%
in a magnetic field B = (0-5/i\ + 0-412) T such that the outward unit vector

A
normal to the plane of the loop is [0-60/1\ + 0-80j ]. Calculate :
(a) the magnetic moment m of the loop, and

(b)  the torque ? acting on the loop. (Take © = %)
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&ty fava e 3q STErl € | STeieTas SRile 99 9 § T p-n §fY Aar @ e
fol ot ertfeareh €ueh S EId & difeh 39 @fer X hIg SiTel dleedl SATIgHd shi ST Heh |
forell SRITE T SfeRreh-afed a1 TvaleRTeh-Sa R o Hehd @ | ST oh! ShId 6
HTER fRHT p-n €4 | TR S5arTs 7T BT ¥ Al <teTg H g glaT e |

i) (@) FeAffeadas-arseTadiT@ie?
(A) ST oTel=etes 1 Ufate am § iy 81 WERar e |
B) W& Si W HEAS s @ "Ed wH W p-TER H
STETeTh fHerar 2 |
(C)  n-ShR % AT H IGHEAH SToRT ATee 8 8ld ¢ |
(D)  p-n Gy TfaTeIE SIS it Wifd 1 A TR |

CPC
Q) meﬁﬁp-nﬁﬁﬁ:
(A Em R STR A g |
(B)  3T9ATE YT B SATE Y Il & |
(C)  Torgr forver & ST A Bl & |
(D) 3TUATE R T ForeoT 9T Uoh GHL hi Ted L el < |
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SECTION D

Questions number 29 and 30 are case study-based questions. Read the following

paragraphs and answer the questions that follow.

29. According to the band theory of solids, a semiconductor has a valence
band and a conduction band separated by a gap, known as energy band
gap. Pure semiconductors are called intrinsic semiconductors. At room
temperature, some electrons from the valence band can acquire enough
energy to cross the band gap and enter the conduction band. The number
of conduction electrons is equal to the number of holes is an intrinsic
semiconductor. The number of charge carriers can be changed by doping
of a suitable impurity in a pure semiconductor. Such semiconductors are
known as extrinsic semiconductors. These are of two types (n-type and

p-type).

A p-n junction is the basic building block of semiconductor devices. Two
important processes occur during formation of a p-n junction : diffusion
and drift. A ‘depletion layer’ is formed in a p-n junction. This is
responsible for a junction potential barrier. A semiconductor diode is
basically a p-n junction with metallic contacts provided at the ends for
the application of an external voltage. A diode can be forward-biased or
reverse-biased. The barrier height and the depletion layer width in a p-n
junction changes depending on the nature of the biasing.

(i) (a)  Which of the following statements is not true ? 1

(A) The resistance of an intrinsic semiconductor
decreases with the increase of temperature.

(B)  Doping pure Si with trivalent impurities gives p-type

semiconductors.
(C)  The majority charge carriers in n-type semiconductors
are holes.
(D) A p-n junction can act as a semiconductor diode.
OR
(b) In a unbiased p-n junction : 1

(A)  the diffusion current is zero everywhere.
(B)  the drift current is zero everywhere.
(C)  the electric potential is zero everywhere.

(D)  the drift current and the diffusion current cancel each
other.
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(i) n-JhK % TS H IREdT FH o 7T I8 Ge AT °1e T+ o 9T Shla-4m

D

FFf T AT ?

A) A (B) WIEHRE

() gfufm (D) sfem
(ili) Ge ™0 KWl g il BIdT & ST ;

(A) 072eV (B) 1-1eV

(C) 30eV (D) 54eV

(iv) el uwafefsms saa p—nﬁﬁ@ﬁﬁ@ﬁ, TTRIHT TS
(A) T N ST & TUT G TR T [ITS T AT 2 |
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(D) ¢ SITdl & T BT &qT shl H1eTE o ST 7 |

30. T GEHGRN Ueh UHT FehTiRTeh I @ foraent ST forelt gem fofer o steafurss strarfeia
gfdfsisr ST S&q01 o o fTT fRaT SITaT 2 | 9H 31 S @iE Bid @ | foiet o g fehe o
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. o
SfSTeh Scq [ohaT ST 2 |
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ARt T BIshE gl f, = 6:25 cm ® | SANGYIR IR AR H i
TR 15 cm € | g @ %13 o foradt € @ o sifom
ferforeT 7= 9T & ?

(A) 3-45 cm (B) 5cm
(C) 1-29 cm (D) 259 cm
AT
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(i1)  The impurity atoms with which pure Ge should be doped to convert
it into an n-type semiconductor, is :

(A) Boron (B)  Phosphorous
(C)  Aluminium (D) Indium

(iii) The energy band gap in Ge at 0 K is about :
(A  072eV (B) 11eV
(C) 30eV (D) 54eV

(iv) In a p-n junction diode under reverse bias, the barrier height :
(A) is reduced and the depletion layer width decreases.
(B) is reduced and the depletion layer width increases.
(C) increases and the depletion layer width also increases.

(D) increases and the depletion layer width decreases.

30. A compound microscope is an optical instrument used for observing
highly magnified images of tiny objects. It consists of two convex lenses.
The lens near the object is called the objective and the lens near the eye
is called the eyepiece. The magnifying power of a compound microscope is
given by m = m m,, where m_ is the magnification produced by objective
lens and m, is the magnification produced by eyepiece. The expression for
m, depends on whether the final image is formed at the near point or at

infinity (normal adjustment).

(i) (a) A compound microscope consists of an objective lens of focal
length f =2:0cm and an eyepiece of focal length
f, = 6:25 cm separated by a distance of 15 cm. How far

should an object be placed from the objective so that the final

image is formed at infinity ?

(A) 345cm (B) 5cm
(C) 1-29 cm (D) 259 cm
OR
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(i1)

(iii)

(iv)

I 55/S/2

(@) 25 cm % WERA e fsig =1 1 Afh WH G gewesl, e
HﬁWO-S cmWEﬁﬁ’ﬂTﬁﬁWZﬁ cm W@W%,W
SYANT Hleh HAMGYIH ¥ 0-9 cm T W @ fohdlt foiaT ol Feure wrehferd
AT & | AT ATGIF FRT ST Sfafea IBe & 2:27 em W,
A ST il o S TR © -

(A) 7-47 cm (B) 847 cm
(C) 947 cm (D) 1047 cm

WWH\&WﬁZ cm qﬁwaﬁwaﬁwﬁw 10 cmqﬁwaﬁ
T ATHRT oiE & | STfirgzares W ABRT 1 gl 20 em ® | Al Afem wfafeier s
TS, O gewaRtt Y e st Jrd i |
A 7 (B) 10
€ 14 (D) 16

HYF GEHaR | ST Hegerd! Sidfsiel (intermediate image) 4T 8 :
(A) ITEdfaeh, 3T aT SRl

(B) drfdeh, Hiem quT Tad
(C) AT, e qer Arafia
(D) ST, IeT quAT Tt

forelt T qamesll & Sfgwre QT AR T Hiehd T 0T £, J9T £, T |

(=N

W GRS (normal adjustment) ¥ fF=fiRaa o @ siH-a1 Fam w2t @ 2
(A) ooy tfirgeass & f, &m0 o Reerd € |

(B) Toler atfirgearsr @ f, & 31ferep ST 2f, A pH g R o 2 |

(C)  weaedt idfsier, frehr & £, & ATt & S7feres g e € |

(D)  wenad! e, A6 & 2f, T Waar e |
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(b) A person with normal near point 25 cm, using a compound
microscope with an objective of focal length 0-8 c¢cm and
eyepiece of focal length 2-5 cm can bring an object placed at
0-9 cm from the objective in sharp focus. If the image formed

by the objective is at a distance of 2-27 cm from the eyepiece,

the separation between the lenses is : 1
(A) 747 cm (B) 847 cm
(C) 947 cm (D) 1047 cm

(i1) A compound microscope consists of an objective of focal length 2 cm
and an eyepiece of focal length 10 cm. The eyepiece is kept 20 cm
away from the objective. Find the magnifying power of the

microscope if the final image is formed at infinity. 1
A 7 (B) 10
Cc) 14 (D) 16

(iii) The intermediate image formed in a compound microscope is : 1

(A) real, inverted and magnified
(B) real, erect and magnified
(C)  virtual, erect and magnified

(D)  virtual, inverted and magnified

(iv) The focal lengths of the objective and the eyepiece of a compound
microscope are f, and f, respectively. Which of the following
statements is correct, in normal adjustment ? 1

(A) The object is at a distance less than f, from the objective.

(B)  The object is at a distance more than f; and less than 2f,
from the objective.

(C) The intermediate image is formed at a distance slightly more
than f, from the eyepiece.

(D)  The intermediate image is formed at 2f, from the eyepiece.
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31. (a)
(b)
32. (a)
(b)
I55/S/2

SECTION E

A ray of light is incident on one face of a triangular glass prism of
refractive index n and is refracted out from the opposite face.
Deduce the expression for refractive index of glass prism in terms
of the angle of minimum deviation and angle of the prism. Write
the condition on n for refraction to take place on the opposite face.

OR

State Huygens principle. Using it, draw a diagram and discuss the
case of refraction of plane wave of light from a rarer medium to a
denser medium at their plane interface. Hence derive Snell’s law.

(i)

(i1)

(1)

(ii)

A series combination of L, C and R is connected to an ac
source V =V__ sin ot. Obtain :

I the impedance of the circuit using phasor diagram,
(II)  the expression for the instantaneous current I, and

(ITI) the phase relationship of current to the applied
voltage.

Define power factor of an ac circuit. State the conditions
under which it is :

(I) maximum,

(I) minimum.

OR

Prove that the voltage is ahead of the current in phase by

5 rad in an ac circuit containing an ideal inductor.

The currents through two inductors of self-inductance
12 mH and 24 mH are increasing with time at the same rate.
Draw graphs showing the variation of the :

(I) magnitude of emf induced with the rate of change of
current in each inductor.

(II) energy stored in each inductor with the current
flowing through it.

5
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(b)

I 55/S/2

(i1)

(1)

(ii)

A parallel plate capacitor A of capacitance C is charged by a
battery to a potential ‘V’. The battery is disconnected and an
uncharged identical capacitor B is connected across it.
Calculate for the capacitor A the new value of the :

I charge
(II) potential difference
(ITI) energy stored

Justify your answers.

Draw the pattern of electric field lines due to :
I positively charged conducting sphere, and
(IT) an electric dipole.

OR

Write Coulomb’s law of electrostatics in vector form. Apply it
to determine the electric field at a point due to a system of
point charges.

ABC is an equilateral triangle of side [. Two point charges
+2 uC each, are located at points B and C. Find the sign and
magnitude of the point charge q to be kept at the midpoint M
of the side BC, so that the net electric field at point A
becomes zero.
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2025
SUBJECT NAME PHYSICS [PAPER CODE 55/S/2]

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 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 (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.

11

A full scale of marks 0-70 (example 0 to 80/70/60/50/40/30 marks as given in Question
Paper) has to be used. Please do not hesitate to award full marks if the answer deserves
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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 un assessed 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/S/2

Q. No. VALUE POINTS/EXPECTED ANSWERS Marks | Total
Marks
SECTION A
1. (D) Zero 1 1
2. (D) 272eV 1 1
3. (A) h 1 1
4. (B) Remains the same 1 1
5. (C) in parallel a resistance of 120 1 1
6. (A)  UVrays 1 1
7 (A) 0.8x10"°m 1 1
8. (B)  The same flux links both the primary and secondary coils. 1 1
1
9. (A) Proportional to T and is directed outward. 1 1
10. (B) Resistance of the coil 1 1
Ho 12
11 (A) on d and 1is attractive 1 1
12. |[(A) 80mV 1 1
(A) Both Assertion(A) and Reason (R) are true and Reason( R ) is the
13. . . 1 1
correct explanation of Assertion(A).
(B) Both Assertion(A) and Reason(R) are true but Reason(R ) is not the
14. . . 1 1
correct explanation of Assertion(A).
15. (D) Both Assertion(A) and Reason(R) are false. 1 1
16. (C) Assertion(A) is true , but Reason(R) is false. 1 1
SECTION B
Calculating :
(1) Energy of the photon
(i1))Number of photons emitted on an average per second. 1
716 E=hv v
=6.63 x 10" J.s x 7.0 x 10"
%

=4.641 x 107" ]
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(i)

p
t

21 x10 3= nx 4641 x 107"

t

number of photons emitted per second = 4.5 x 10 '°

2

Y

18.

Circuit diagram for characteristics of a p-n junction diode 1
Describing the method to obtain p-n junction diode characteristics 2
Drawing the shape of characteristics )

+

W

N_
1

)

W)
Cm?

A very small current flows till the applied voltage reaches the barrier
potential in the forward bias p-n junction diode. Diode current
increases significantly when applied voltage becomes greater than
barrier potential.

\/

A

i
(mA)

V2

V2

19.

(a)

Expression for the focal length of combined lens 2
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(b)

/5 -R R
f2 R
1 1 1
= == 42
A

R
f =

My =24, +1

OR

e Ray diagram
e Calculation of distance of final image from the mirror

1

V2

V2

V2

20.

Finding the current supplied by the battery
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The bridge is balanced.
Resistance of the circuit between points A and C.

1__ 1 4 1
R (8+2) (4+1)
R

_19q

= —
102

3 3
I =125A

V2

V2

21.

Calculating the change in the fringe width with change in
the distance from the screen. 2

AD
=

D
p= d
, A )
AB=p-p =§[D—D]

A :3[1)—(1)—0.1)]

600x107°
AB=—"""""x0.1
P 2x107°

= 3x10”m

V2

SECTION C

22.

Finding
(1) magnitude of the force exerted on g, by q 2
(i1) angle that the force make with X- axis 1

Page 6 of 19




I:i'.!,' ]-3] 1/2
ol
- &
4em| Hem s l
f" |
! I
ir !
|
’(\‘“ I > X
q 3 cm
N V2
Fal= ;%_6212
dre, r
9% 109 x 10 x 1076 x 20 x 1076 &
5x5x1074 v,
=720 N
(i) The angle that the force makes with the x-axis is
4
tan 0 = —
1
0 = tan™' (ij
3
23' . . . ., .
(a) | - Finding capacitive reactance and peak value of current 1+1
ii. Finding change in capacitive reactance and current o+
@
1
Xe = 2nvC 2
_ 1
12
2TCXT5X2O>< 106
=200 Q V2
Vo
In=v%_
0 Xo
Ve
220 x 1.414 ’
200 "
= 16A or1.1J2 A v,
(i) X, becomes half A

Current becomes double.

OR

Calculating

(1)  Radius of the circular path
(i1)  Frequency of rotation
(i11))  Energy
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CIE

()
9x 1031 x 3.2 x 107

T1.6x1019x4.5x 104
=04 m

3 __Vv
@ V=9
3.2 x 107

- 2n x 0.4
x 107 Hz

Flln-lk

1
dgiy E=

x 9 x 1031 x 3.2 x 3.2 x 1014
608 x 10-16 J

2 ™
1
2
4.

72

72

V2

72

V2

V2

24.

¢ Depicting the variation of electric and magnetic fields of an

electromagnetic wave along z-axis 1
¢ Finding
a) The wavelength of the wave 1
b) The amplitude of the associated magnetic field 1
a)

=2x10% = 0.02m

2

V2

72
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36
3x10°
=1.2x107 T

V2

25.

e Defining binding energy 1
e C(Calculating energy released 2

Binding energy : Energy released in bringing all the nucleons of a nucleus
together to form a nucleus.

Alternatively —

Energy required to separate the nucleons from the nucleus.

Binding Energy of X, B.Ex =240 x 7.6

= 1824 MeV
Binding Energy of Y,
B.E, =120 x8.5=1020 MeV

Energy released E = 2(B.EY) — (B.EX)

= (2 x 1020) —1824
=216 MeV

V2

V2

V2

V2

26.

e Example of fission reaction. 1
e (alculating the energy released by the fission of 1 kg of in kWh 2

e Example of fission reaction.
1 235 144 89 1
on+ U= Ba+ Kr+3n

Or any other appropriate example of fission reaction.
23
: 235,,_ 6.023 x 10
e No. ofatoms in I kg of “g5U = 235 % 1000

Total energy released by the fission of 1 kg of U

©6.023 x 1026
- 235

©6.023 x 1026
- 235

x 200 MeV

x200 % 1.6 x 10713 J

_6.023x10% x200x1.6x107"

kWh
235%3.6x10°

=2.27 x10" kWh

V2

V2
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27.

e Defining emf of a cell. Vs
e Finding equivalent internal resistance of two cells
connected in series. 2%

e Emf ofacell is defined as the potential difference between the two

%
electrodes of the cell when no current is drawn from it.
[ ]
€, E9
A B C
0—(—“ e I ————
ry ry
V,-Vy,=¢—1In 12
Ve,=V.=¢,-1Ir,
VA_VC:gl+‘92_](rl+r2) ”
B VAC = 8eq _Ireq 1/2
ST, =6+ 72
28.
Calculating
(1) Magnetic moment r_;? of the loop. 1%
(i1) Torque ; acting on the loop. 1%
() ™ =IAn=1nr?n y
22 4 A A ’
=1.0><7><7><7><10 [0.61 +0.8]]
VAN AN 1/2
=154 x10~4 [0.61 + 0.87]
V2
— 2 2 —4 2
=(92.41 +123.2)) X 100* A m
%
() 7T=mxB A
A A 4 A A
=[(92.41 + 123.27) X 10—*] X [0.51 + 0.4K] V4
N A A 4 A
=[(49.281 — 36.96] — 61.6k] X 107* N m
SECTION D
29. (1) (a) (C) Majority charge carrier is n type semiconductors are holes. 1
OR
(b) (D) The drift current and the diffusion current cancel each other.
(i1) (B) Phosphorus 1
(i)  (A)0.72eV 1
(iv)  (C) Increases and the depletion layer width also increases. 1
30. (1) (a) (D)2.59 cm 1
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OR
(b) (C) 947 cm
@) (B) 10
(ii1))  (A) Real inverted and magnified.
v) (B) The object is at a distance more than f; and less than 2 f; from the

31.

objective
SECTION E
(a
e Deducing expression for refractive index of glass prism in terms of
angle of minimum deviation and angle of prism 4
e Writing condition for n for refraction to place on opposite face of
prism
llm
e
Py IR N
o r R H . ..-..-.
& =
B Lo
A+8=i+e

and A =r,+1,

at angle of minimum deviation , =D,
i=e, n=r=r
A+ D, =2i
. A+D,
T

A=2r :>r:£
2

From Snell’s law
sini
n=

sinr

V2

V2

V2
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. (A+D,
smf{ ————
2
. (A4
Sm| —
2

For refraction to take place on opposite face

n=

OR
(b
e Stating Huygen’s principle 1
¢ Drawing diagram 1%
¢ Discussing the case of refraction of plane wave of light from rarer to
a denser medium V2
e Deriving Snell’s law 2

Huygen’s Principle :

Each point of the wavefront is the source of a secondary disturbance and the
wavelets emanating from these points spread out in all directions with the
speed of the wave. These wavelets emanating from the wavefront are usually
referred to as secondary wavelets and if we draw a common tangent to all
these spheres, we obtain the new position of the wavefront at a later time.

Inoldent wavelrond

C ™

Medium 2 ; \I\

Relmacted
E wavelrond

Uy

V2

17
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Discussion : In time T distance BC travelled by the incident plane wavefront

1
with the velocity v, is v, T. To determine the shape of the refracted wave &
wavefront, draw a sphere of radius v, t(=AE) from point A and draw a
tangent from C to E as shown in the diagram.

From the above diagram
AABC and AAEC
.. BC vr 1
e T ac
AE &
and sin r = — = el
C AC
sin i v,
S e 1
sinr v, @ 72
As n, =— and n, = —
4 Vs
Wl 2)
V, ny
From equations (1) and (2) 1
nsini = n,sinr &
32. (a)
(i) Obtaining
(I) Impedance of the circuit using phase diagram 2
(IT) Expression for the instantaneous current Y
(IIT) Phase relationship of current to the applied voltage 4
(i1) Defining power factor of ac circuit 1
Stating conditions in which power factor is
(I) Maximum 23
(II) Minimum Zs

(a) (1) (D) Let resistance R, inductor L and capacitor C be connected in series

with an alternate e.m.f.

€« Vy=RlI —< V| =X/l 2¢ V=Xl =

. SR H

—_ 1
Vil n/2 VC| /2
— L—)
R 2\ 1
o/
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—> Vi1

£ =P[R +(X,-X,)]
z=-£
I

Z =R+(X,-X.)

m

(D) I = %sin(a)t - @)

VL - V¢
(III)  Phase angle tan ¢ = V—R
(11) P = E, I, cos¢ where P = true power and E, I, is the apparent power. ¢

is phase difference between current and voltage.
Power factor is defined as the ratio of true power to the apparent power.

p factor = True Power (P) B
OWET 1ACtor = ypparent power (E yly) cos ¢
(1) Power factor is maximum when ¢ = 0 purely resistive circuit(It

1 . S
occurs when @ = Nize at resonance in an LCR series circuit).
L

(i1) Power factor is minimum when ¢ = > in pure inductive or

capacitive circuit.

OR
(b)

(1) Proving that the voltage is ahead of current in phase by n/2 radian
in an AC circuit containing an ideal inductor 3
(i1) Drawing graph showing the variations of
(I) Magnitude of induced emf with rate of change of current 1
(IT) Energy stored in inductor with current 1

(1) Let the voltage across the source be
v=uv, sinwt

V2

Y

V2

V2

2

V2

Y

2

V2
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Using Kirchhoft’s loop rule

U—Lﬂ—O

dt
d v U, .
— =—=—smauwt
dt L L

v, .
di=—sinwtdt
L
Integrating

.,
i=—2 coswt
ol

m

.. /4
1=1_ SIn(wt ——
( 2)

This show that current lags behind the voltage by %rad.

.. Voltage is ahead of current in phase by % rad

(i) (I) Graph for induced e.m.f.
)

>
<
o
€ :
: X
““““ . i
:
: .
dl/dt
(II) Graph for energy stored
= 30 mH
Ial =12 mH
U
—1

Y

2

2
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33.

(@) | (1) Calculating the new value for the capacitor with justification
()  Charge “t
(IT) Potential Difference ot
(II) Energy stored 2+
(i1) Drawing the pattern of electric field lines for
D Positively charged conducting sphere 1
(IT)  An electric dipole 1

(1) (I) Charge will become half
Charge will flow from capacitors A ( high potential) to capacitor B (low
potential) till they achieve equilibrium.

Alternatively
q, =¢v q; =0
Vcommon = qA +qB = C_V
c,tc, 2c
v
2
, cVv g,
qA = CVcommon = 7 = 7

(IT) Potential difference will become half.

I/common = M
c,+cg
_ov+0 v
2c 2
(IIT) Energy stored will becomes one fourth
U,==Cr?
2
S G,
UA =5 Cl/cumman
2
2
_ lC(K)
2 2
_Ys
4

(i) (D

V2

V2

V2

V2

V2

V2

Page 16 of 19




(D

+q —q

OR

(b)

(1) Writing coulomb’s law in vector form
Determining the electric field due to a system of point charges
(i1) Finding sign and magnitude of q

—

‘;\‘ ///"
L  — >
q, a2 i N o)
,-"‘ . - O
: PPN
d i Tap ‘-\‘
" N ' q,
o .
4 °
qs
— 1 -
E=— 1t
1 4 2 'lp
”50 }/ip
— 1 -
E, = qu )
4re, vy '
0 "2p
and so on
By superposition principle
E=FE+E, +....... +E,

2

V2

V2
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oy
Il

k3 I\)|LQ
%.\)

472'50 i

I
—_

(i)

ol = it

~ Resultant of EAB &EAC
E,=E +E,,

‘EBC‘ = 2E ,, c0s30

1 2x10° 3

- 47zeo' I’ 2

Euc

= 1 q
‘EAM‘_ 47750.[]\/§J2

2

V2

V2

V2

V2
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‘> Net electric field at A is zero.

Ew = —Eg

1 g 2 2x10°43

47zgo'[, ﬁ}z dre, P2
2

B NE] -33

= ——x10°C or ——pC
2 2

V2
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