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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 small metallic sphere S of charge +q is placed exactly at a point

midway between two-point charges A (+Q) and B (+Q) where Q >> q. If
the sphere is slightly displaced towards charge A and released, then :

(A) it will move further towards A
(B) it will move towards B
(C) it will oscillate about its original position

(D) it will not move at all

2. In a Rutherford scattering experiment, when an alpha particle of mass
m; approaches a target nucleus of charge Ze and mass mo, the distance of

the closest approach is dy. The energy of the particle is :
(A) directly proportional to Z
(B) inversely proportional to Z

(C)  directly proportional to mass m,

(D)  directly proportional to m;m,

3. The potential energy of a pair of nucleons is minimum when they are

separated by about :
(A) 08x10715m
B) 08x1010m
(C) 20x10713m

(D) 2:0x104m
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4, The figure shows the variation of maximum kinetic energy (Kmnax) of
emitted electrons as a function of the frequency v of radiation incident on

a photosensitive surface. The slope of the curve is :
N

Kinax
O -2 >
®) h ®
(C) h (D) he
e
5. Whenever a magnet is moved either towards or away from a conducting

coil, an emf is induced whose magnitude is independent of the :
(A) number of turns in the coil

(B) resistance of the coil

(C)  speed with which the magnet is moved

(D)  area of the coil

6. Electromagnetic radiation used to kill germs in water purifiers is :
(A)  Microwaves (B) Ultraviolet rays
(C) Gamma rays (D) Radio waves
7. 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 Q

(B) in parallel a resistance of 8 Q

(C)  in parallel a resistance of 12 Q

(D) 1in series a resistance of 12 QO
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8. 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
9. 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)  Dbecomes half (D) becomes twice

10. The average value of voltage of 220 V ac mains during its positive half

cycle will be :
(A) 156V (B) 198V
(C) 220V (D) zero

11. Two parallel beams of protons moving in the same direction will :
(A) attract each other
(B)  repel each other
(C)  be deflected normal to the plane containing the two beams

(D) not interact with each other

12. Which of the following assumptions has been used to obtain the relation
VS _

v

—5 for a transformer ?
p 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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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) : 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.

14. 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.

15. Assertion (A): In process of photoelectric emission using 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.

16. 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.

I 55/S/1 Page 11 of 27 P.T.O. I
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SECTION B

17. The work function of Caesium is 2:-14 eV.

(a)
(b)

18. (a)

(b)

I 55/S/1

Find the threshold frequency for Caesium.

Find the wavelength of the incident light if the photocurrent is
brought to zero by a stopping potential of 0-86 V.

A plano-convex lens of refractive index p; is placed coaxially in
contact with a biconcave lens of refractive index po 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.

Ho

H1

OR

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.

Page 13 of 27 P.T.O.
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19. 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

oo 2
B
8Q e
A C
40 10
D
5V

20. 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

21. Light of wavelength 640 nm incident on the slits in a Young’s double-slit
experiment produces an interference pattern of fringe width 7-2 mm.
Calculate the wavelength of light which will produce a pattern of fringe
width 8:1 mm. 2

SECTION C

22. Define electric flux. Is it a scalar or a vector quantity ?

A point charge q is kept at a distance of g directly above the centre of a
square of side d. Use Gauss’ law to obtain the expression for the electric

flux through the square.

If the point charge is now moved to a point at a distance ‘d’ from the
centre of the square and the side of the square is doubled, explain how

the electric flux through the square will be affected. 3
I 55/S/1 Page 15 of 27 P.T.O. I
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23. 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. 3

24. Write the three postulates of Bohr model of hydrogen atom. Show that, in
this model, the frequency of revolution of an electron in its nt® orbit is

proportional to (%) . 3
n
. . 125
25. (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.

(i1)  If the frequency of the ac source is doubled, by what factor
will the capacitive reactance and the current be changed ? 3

OR
(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 : 3
(i) the radius of the circular path,

(i1)  its frequency of rotation, and

(iii)  its energy.

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

number A = 240 and A 7-6 MeV. It splits in two fragments, each of
A =120 with % = 8-5 MeV. Calculate the energy released. 3

27. Define the term ‘drift velocity’ of electrons in a current carrying conductor
and derive, in its term, the expression for current flowing through the
conductor. 3
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28. A rectangular loop (4 cm x 5 c¢cm) of wire carrying current of 0:25 A is
- VAN
placed in a magnetic field B = [(0-20 T)f + (0-50 T)k ] such that outward
A
unit vector normal to the plane of the loop is (0-801 — 0-603\ ).

Calculate :

%
(a) the magnetic moment m of the loop, and

(b)  the torque r_) acting on the loop. 3

SECTION D

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

paragraphs and answer the questions that follow.

29. 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 ? 1
(A) 345cm (B) 5cm
(C) 129cm (D) 2-59 cm

OR
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(i1)

(iii)

(iv)

I 55/S/1

@) 25 cm & 9WT e feig =1 hig Afh UH Gy garast, fSree
ﬂﬁWO-S cmWEﬁﬁ’ﬂTﬁﬁWZﬁ cm W@W%,W
SYANT Hleh HAMGIH ¥ 0-9 cm g W T fordlt foiaT i Feue wrohidra
AT & | AT SANTGIF G ST Sfafels IBE & 2-27 em W,
A ST TGl o S TR © -

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

%ﬂﬁgﬂﬁg\&mﬁzcmqﬁwaﬁwaﬁwﬁawwcmqﬁwaﬁ
T AT T @ | SfigRae | A0 1 38 20 em © | A Hfaw wffefs st
T, T awaRfl i ST &Har Ja hifery |
A 7 (B) 10
C) 14 (D) 16

T EHaRl § &A1 Heged! Sidfsie (intermediate image) BT 3 :
(A) dRldIeh, 3wl a9l Aardd

(B) drldeh, HiYm qr afdd
(C) T, e qer sTafdq
(D) STV, It q«AT At

forelt Ty ewasfl o sifigyass qu AT 1 wiskd gl s f, 991 £, € |

T HESE (normal adjustment) ¥ F=faRad & & $iH-871 H97 T& 8 2

(A)  Toier 3rforgeares @ f, & om0 o feord € |

(B) fofwr sfirgeares @ £, & sfren S of, W Fm g R 2|
(C)  wemedt idfsier, TrehT & £, & 2Tt & S7fereh g WA € |
(D)  Heaadt gffsisr, IR & 2f, g W aar 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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30. 3 YeTHl o oS fHgT & STEN, Forelt sTde=Tcrsh H HarSiRdT sie a9 9Te S 8l ¢ |
§Th STl o AU I sl 5 HAUA FEd o | [E T 5T SR FEAT & |
S o AT T, HASTRAT S€ H S Fidg M 3T ol AT L Il & (o oll ST Y
IR e AT0H S H U5 Hehd @ | T STeaTeihi H =Te Soidg i ol €& gia ol
TEAT % THH B & | I STel=Teren! H I0e STTE o STAMH0T § ST JTgent ot
AT UiEfdd T ST k] 8 | U8 STe=Teieh ol 3TUsedl STe=Teieh shed © | 3 & TR
(n-9hT AR p-IpN) FEAL |
p-nﬁﬁﬁ@ﬁﬂ%ﬁﬂ%ﬁﬁ%ﬁé%lﬁp-nﬁﬁ%ﬁﬂh%%ﬁ
Tl IisHATC Bl & : ToreRur qT 9S8 | p-n €fY H Tk G &G0 S ST @ S
&Y fora e 3 STEr & | STdETas SIS Id ®9 8 T p-n €1 T & fS&h
ol X arfcareh €ueh SIS BId & dTfoh 39 ¥ U RIS STeT Sieedl S hi ST e |
forell S/ITE i STfefirh-amfe a1 Twaleieh-amaRid o derd © | ST 3h! Shid
LA foreft p-n T & TRRT =TS T BT & AT =SS H Iiaaq s e |

1) (%) FeffeadaRarseTadt7g@e?
(A) AT oTel=retes 1 Uil i ¥ 9fg a9 WEear e |
(B) < Si & BEAS AgieAt ¥ Aed FH W p-UER A
STETeTh fHerar 2 |
(C)  n-YR F TeaTeien] § TEEEIS ST JTeh Tiel 81 ¢ |
(D)  p-n Gy TfaTeIE SIS T Wifd & A TRATR |

AT
Q) mmp-nﬁﬁﬁ:
(A)  TorERoT 9T & S X BT 8 |
(B)  3T9ATE YT &L SATE Y el & |
(C) o fova s STe I BT 2 |
(D) HAYETE T T foReoT T Weh g8l ah! feed st ol € |

(i)  n-¥R o FefETcTsh H IR i o fIT 6 Ge T Ared G & fog sni-ar

H§ T =T ?
(A) FRA (B) WiEhRRE
©) v (D) sfeam
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30. 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.
(i1))  The impurity atoms with which pure Ge should be doped to convert
it into an n-type semiconductor, is : 1
(A) Boron (B)  Phosphorous
(C)  Aluminium (D) Indium
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(iv)

31. (%)

)

I 55/S/1

#
Ge 0 K WSS 58 T BT & ST 1
(A) 072eV (B) 11eV
(C) 30eV (D) 54eV
Wmﬁﬁﬁwlﬁp—nﬁﬁlmﬁ,ﬁfwm: 1
(A) T N I & TUT BT TR T AT T A R |
(B) | B T & T gTEY T <hl AIeTS oIg STl R |
(C) g ST & qT BT &L 3hl [ieTs Hf ¢ ST < |
(D) ¢ STl & T BT &qT shl H1eTE o ST 7 |
LG Lcacd
(i) V=V, sin ot % Tl ac @ & L, C T9T R o Forelt oft =i st
a’%ﬂﬁa%mw%lwﬁm:
1) el AN T SUTNT hich TRUer Fr Tfcrae,
(II)  drcefuren 9 I o foTe =isteh, e
(IID) 3SR Sleed § G 3 Hell hl Gaid |
(i)  ac TRUY o ik Uk I GRATT fARET | 3 31T AT I T
ISEERER
(I Afeeraw,
I e 5
Tt
(i) I8 gatud i o Trest I aret ac afay § dieedt 9/ & waT §
g%%a?mﬁﬁ%%l
(i) TR 12 mH 3T 24 mH & 3 YTehi ¥ THF o 91 91T | gfg
AW ¢ | el e T fereon st awie o forg o wiife
(D Y Y& | 910 | Iiedd sht &€ o | S foegd-aress s
(emf) ST TTLHTIT |
D)  JaTRd R o 91 Jcsh Ik | G Sl | 5
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(iii)

(iv)

31. (a)

(b)

I 55/S/1

The energy band gap in Ge at 0 K is about :

(A)
©)

0-72 eV (B) 1-1eV
3:0eV (D) 54eV

In a p-n junction diode under reverse bias, the barrier height :

(A)
(B)
()
(D)

(i)

(ii)

(1)

(ii)

is reduced and the depletion layer width decreases.
is reduced and the depletion layer width increases.
increases and the depletion layer width also increases.

increases and the depletion layer width decreases.

SECTION E

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

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

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

D) maximum,
(IT) 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.
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32. (a)
(b)
33. (a)
(b)
I55/S/1

(1)

(i1)

(i)

(i1)

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

(II) 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.

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.
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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/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 (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
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
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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 (0O)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/1

Q. No. VALUE POINTS/EXPECTED ANSWERS Marks | Total
Marks
SECTION A 1 1
1. | (C) It will oscillate about its original position 1 1
2. | (A) directly proportional to Z. 1 1
3. [(A)08x101m 1 1
4. | (A)h 1 1
5. | (B) the resistance of the coil 1 1
6. | (B) Ultraviolet rays 1 1
7. | (C) In parallel a resistance of 12 Q 1 1
8. | (A)80mV 1 1
9. | ( B) Remains the same 1 1
10.| (B) 198 V 1 1
11.| ( A) Attract each other 1 1
12.| ( B) The same flux links both the primary and secondary coils 1 1
13.| (C) Assertion ( A) is true, but reason ( R) is false 1 1
14.| (D) Both Assertion ( A) and Reason ( R ) are false. 1 1
15 (B) Both Assertion ( A )and Reason (R )are true ,but Reason ( R ) is not the 1 1
' correct explanation of the Assertion (A).
16 (A) Both Assertion ( A) and Reason ( R) are true and Reason ( R ) is correct 1 1
' explanation of Assertion (A).
SECTION -B
17. — .
(@) Finding the threshold frequency for Caesium 1
(b) Finding the wavelength of the incident light 1
Y
@ 2=y,
_ 2.14x1.6x10™°
6.63x10°* v,
= 5.16x10" Hz
hc Yo
(b) 7 = Kmax +¢O
P hc
Kmax +¢0
_ 6.63x107*x3x10°
(2.14+0.86)x1.6x10™" )
1
A= 4.14x107" m &
18.| (a)

Expression for the focal length of combined lens 2
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; 1 1
= (u— 1)(R1 Rj

For plano convex lens

1
71 = (- 1)(;—5]

1 _ (-1
f1 R
For concave lens

1 1
fz( )(R Rj

1:1__2( -1
2 R

1_1 .1

= == 4 =

f f f2

f = R

M= 2, +1
OR

(b)

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

1
1

u=-3f

1 1
—_t—=—

Vv f

4 1.1
f 3f v
v:_—gf

2

Y2

Y2

Yo

Yo

Yo

Ya

19.

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

Yo

Y2

1- 1 , 1
R (8+2) (4+1)
rR=20
3
= E
R+r
=2 )
10,2 &
3 3 1,
| =1.25A
20. . . o
e Circuit diagram for characteristics of a p-n junction diode 1
e Describing the method to obtain p-n junction diode characteristics %2
e Drawing the shape of characteristics Yo

—

+ ANAA—

.
1
)
)

?

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

L
(mA)

— 7/ (Volt )

Ya

Yo
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21.

Calculation of the wavelength of light 2
DA
B =—
d Ya
A
B oM 1,
B, A
A, = &x)ﬁ
P,
A, = E><64O Y
7.2
A, = 720nm Yy
SECTION-C
22.
e Defining electric flux Ya
e Stating scalar or vector quantity Ya
e Obtaining expression for the electric flux through the square 1
e Effect on electric flux through the square 1

Electric flux : The electric flux may be defined as the number of electric lines of

force crossing through a surface normal to the surface.
¢ =PEds

Electric flux is a scalar quantity.
Draw a cube of side d such that it completely encloses the charge q.

]
]
]
]
1
I
1
]
-
d/z 4
-
- L
___._l"r “
-

\/”'

Total flux through the cube, ¢ = Jen
&y
Gen

&
If a charge is now moved to the point of a distance d from the center of square
and side of the square is doubled, then electric flux through square remains
unchanged because electric flux through a closed surface depends only on the
amount of charge contained inside the closed surface and is independent of the
size of the Gaussian surface.

Flux through one face (square) =

Yo

Y2

Yo

Ya
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23.

e Depicting the variation of electric and magnetic fields of an
electromagnetic wave along z-axis 1
e Finding
a) The wavelength of the wave 1
b) The amplitude of the associated magnetic field 1
a)

Yo

W C
v
8
= 340 _ 54107 = 0.02m &
1.5x10
Ya
b) B =
c
_ 36
3x10° 1
=1.2x107 T
24.
e Writing three postulates of Bohr’s model of hydrogen atom 1%
e Showing that the frequency of revolution of an electron in its nth orbit
o L 1%
hy

Bohr’s Postulates
(i)  Anelectron in an atom could revolve in certain stable orbits without the
emission of radiant energy.
(i)  Electron revolves around the nucleus only in those orbits for which the
angular momentum is some integral multiple of h/2mx.

(i) An electron might make a transition from one of its specified non-
radiating orbits to another of lower energy. When it does so, a photon is
emitted having energy equal to the energy difference between the initial
and final states. The frequency of the emitted photon is then given by

hv = E; — Ef

As frequency of revolution of electron is given by

Yo

Ya

Ya
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In Bohr’s model the velocity of the electron in the nth orbit is

and radius of the electron in the nth orbit is
_ gn’h?
me?

n

Y2

Y2

Y2

25.

() i. Finding capacitive reactance and Peak value of current
ii. Finding change in capacitive reactance and current

1+1
Yo +%

=200 Q
Vo
IO = X_
C
220 x1.414
- 200

= 16A or1.1/2 A
(if) X; becomes half
Current becomes double.

OR
Calculating
(1)  Radius of the circular path 1
(i) Frequency of rotation 1
(i)  Energy 1
: _ mv
(1) r= qB

9 x103 x 3.2 x 107
T 1.6x 1019 x%x 4.5 x 104
=04 m

Yo

Y2

Yo

Yo
Yo
Yo

Ya

Ya

Y2
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3.2 x 107

~ 21 x 0.4
4
= X 107" Hz s
1
Giy E= g m V2 v,
1
:§><9><1031><32><32><1014
= 4.608 x 1016 J Y
26.
e Defining binding energy 1
e 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 x 8.5 = 1020 MeV

Energy released E = 2(B.EY) - (B.EX)

= (2 x 1020) 1824
=216 MeV

Yo

Y2

Ya

Ya

27.

e Defining drift velocity 1
e Deriving expression for current flowing through the conductor in
terms of drift velocity 2

The drift velocity is defined as average velocity with which free electrons in a
conductor get drifted under the influence of electric field applied across the

conductor.
Let us consider a conductor of length | and cross-sectional area A connected

across the battery of voltage V.

pa l L
<

Vd

[
I I
Let n be the electron density current flowing through the conductor is given by

_ Total charge i
=" time (D)

Yo
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i.e.Q=nALxe ...(2)
L
= Vg . (3)
Using (2) and (3) in (1)
~Q nALe
Tt Livg
I =neAvy

Y2

Yo

Yo

28.

Calculating
(&) The magnetic moment m of the loop 1%
(b) the torque 7 acting on the loop 1%

@ mM=I1&=1|Ah
_ 4 et el
=025 Ax (4x5x107"m<) [0.8i —0.6]]
=5x 1074 (0.87 — 0.6]) A m2

b)) T=mxB
=5x 104(0.87 — 0.6]) x (0.2} + 0.5k) N m
=5x 104(0.16k—0.4] —0.37) N m
=5x 104037 —0.4] +0.16k) N m

Yo
Y2
Yo
Y2
Y2

Y2

SECTION -D
29.| () (@) (D) 2.59 cm 1
OR
(b) (C) 9.47 cm
(i) (B) 10 1
(iii)  (A) Real inverted and magnified. 1
iv) (B) The object is at a distance more than fyand less than 2 f, from the
objective 1
30.| (i) (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.
(i) (B) Phosphorus 1
@iii)  (A)0.72eV 1
(iv)  (C) Increases and the depletion layer width also increases. 1
SECTION - E
31.| (a)
(i) Obtaining
() Impedance of the circuit using phase diagram 2
(11) Expression for the instantaneous current Yo
(111) Phase relationship of current to the applied voltage %
(i) Defining power factor of ac circuit 1
Stating conditions in which power factor is
() Maximum Y2
(1) Minimum Y

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

Page 10 of 18




with an alternate e.m.f.

<« VR=RI —<¢ V. =XI ¢ Ve=Xql >

—> V1

& = PIR* +(X, ~X.)]
&

N

Z =R%+ (X, ~Xc)

) I, :\%sin(a}t—q‘ﬁ)

7 =

VL-Vc
(1) Phase angle tan ¢ = V—R
(if) P = E, I, cosg 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.

True Power (P) _
Apparent power (Ey/ ly/) ~ cos ¢

Q) Power factor is maximum when ¢ = 0 purely resistive circuit(It occurs

Power factor =

1 . L
when @ =—— at resonance in an LCR series circuit).

JLc

(i) Power factor is minimum when ¢ = % in pure inductive or

capacitive circuit.

(b)

(i) Proving that the voltage is ahead of current in phase by n/2 radian
in an AC circuit containing an ideal inductor 3
(it) Drawing graph showing the variations of
(I) Magnitude of induced emf with rate of change of current 1
(I1) Energy stored in inductor with current 1

Yo

Y2

Y2

Y2

Y2

Ya

Ya

Yo
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(i) Let the voltage across the source be
v=uv,Sinot

o—

Using Kirchhoft’s loop rule

U—Lﬂ=0

dt
d v v, .
— =—=—sinwt
d L L

. L,
di=—sinowtdt
L
Integrating

. D,
i=—" coswt
wlL

i=i sin(ot—=
n Sin(et =)

This show that current lags behind the

.. Voltage is ahead of current in phase

(i) (1) Graph for induced e.m.f.

voltage by %rad.

by Z rad
y2

\ {{:a\r
g
€ ;
_______ - 1 a ‘-:\_\-k‘
¥ e
;
: N
dizde
(11) Graph for energy stored
T, =30 mH
Ll =12 rnH
U
—1

Y2

Y2

Y2

Ya
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32.

(@ | (i) Calculating the new value for the capacitor with justification
() Charge Yo+ Yo
(1) Potential Difference Yo+ Y
(1) Energy stored Yo+ Y
(if) Drawing the pattern of electric field lines for
0] Positively charged conducting sphere 1
(1) An electric dipole 1

(i) () Charge will become half
Charge will flow from capacitors A ( high potential) to capacitor B (low

potential) till they achieve equilibrium.
Alternatively

g, =Cv Os =0
common CA + CB 2C

_Vv
2
: cv q
qA = CVcommon = ? = ?A

(1) Potential difference will become half.

V — qA + qB
common CA + CB
_cv+0 _ v
2c 2
(11) Energy stored will becomes one fourth
U,==CVv?
A2
1
U, ==CV?
A 2 common
2
_1c (\L]
2 \2
_YUa
4

(iiZI)

Yo

Yo

Y2

Ya

Ya

Ya

Page 13 of 18




(1

+q -q

OR

(b)

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

[EEN

() Fu=— g

r
drg, T, 2
: = 1 .
Alternative: F, = ql(jz M,
Are, 15

OR F=-1 G%¢
Are, 1

For determining electric field due to a system of point charges

A
+E.
5 B/ ¥
... ¥ - -
S i p ":H E.
= T ' "G
. 1
I'II il'.ll.
E _ 1 ¢q .
1~ _zrlp
4re, o
£, =~ %
2 2 l2p
4re, M

E=E+E +....... +E,

= 1 &g

E = i
47[50;_1‘%@ ®

Ya

Ya

Yo

Y2
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(i)

-~ Resultant of EAB &EAC
Esc = Eps +Epc
|Eqe| = 2E, cOS30
_ 1 2x10° 43
‘EBC‘: e 2 o
e, | 2
- 1
(= ;

M :472'80. I3 ?
)

‘> Net electric field at A is zero.

EAM = _EBC
1 g 2 2x10°.83
4rgy (143 drg, 1° 2
2
_ ifxloﬁc or _32‘/§uc

Y2

Ya

Yo

Yo
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33.

(a)

e Deducing expression for refractive index of glass prism in terms of
angle of minimum deviation and angle of prism
e Writing condition for n for refraction to place on opposite face of

4

prism
A
(LA ——perile
P
B
A+d=i+e

and A =r;+r,

at angle of minimum deviation , =D,

i=e, L=r,=r
A+ D, =2i
i A+D,
2
A=2r :>r:é
2
From Snell’s law
sini
n=_—
Sinr

ol

For refraction to take place on opposite face

n=

Yo
Yo

Yo

Ya

Yo

Yo
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OR

(b)

e Stating Huygen’s principle
e Drawing diagram

a denser medium
e Deriving Snell’s law

1
1%

¢ Discussing the case of refraction of plane wave of light from rarer to

Yo
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.

Incident wavelront

C g

Relracted
E wavelront

Discussion : In time T distance BC travelled by the incident plane wavefront with
the velocity v, is v, . 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

Yo

Yo

1%

Ya
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AABCand AAEC

.. BC v
sinif = — =——
AC AC
and sinr:EZVZ—T
AC AC
sini v,
—— = 1
sinr v, W
As nlz£ and n2:£
A v,
AR R )
2 n2

From equations (1) and (2)
nsini = n,sinr

Y2

Y2

Yo

Yo
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