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General Instructions :

Read the following instructions carefully and follow them :

Q)
(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 =6-63 x 1034 Js
e=16x10"1C
Ug = 47 X 107" TmA™!
gg = 8854 x 10712 C2 N1 m2
1

TCSO

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

=9x 109N m? C2

Mass of neutron = 1-675 x 10727 kg
Mass of proton = 1-673 x 10727 kg
Avogadro’s number = 6-023 x 1023 per gram mole

Boltzmann constant = 1-38 x 10723 JK~1
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SECTION A

Radiation of wavelength 331 nm irradiates the following metals :

Metal Work Function
(eV)
Na 1-92
K 2-15
Ca 3-20
Mo 4-17

Which of the following statements is correct ?

(A)  Only Na and K show photoelectric emission.

(B)  Only Mo will not show photoelectric emission.

(C)  All of the given metals show photoelectric emission.

(D) None of them show photoelectric emission.

The ratio of amplitude of electric field to the amplitude of the magnetic
field associated with an electromagnetic wave propagating in glass
(n=15)is:

(A) 3x108ms! B) 2x108ms™!
(C) 33x109ms! D) 5x10 9 ms?!

An ac voltage is given as v =14 sin (314t) V. The average and the
effective value of the voltage (in V) over a cycle are respectively :

(A) 14 and 7 (B) 10 and 14
(C) 0 and 10 (D) 10andO

In a reversed-biased p-n junction diode, the applied voltage mostly drops

across :

(A)  p-region only
(B)  n-region only
(C)  depletion region
(D)  the diode

e
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5. Two particles of masses m; and m, having charges q; and q, respectively
are projected with the same velocity in a region of uniform magnetic field
%
B pointing vertically upward. If they describe circular paths as shown in

the figure, one may conclude that :

B
© © © © o
© © ©
© mON 20 ®
©® © © ©
1 2
© © © ©
@& 2.4 ® M.
my g my  q
© M. o 2 %2
my dg mg G
6. Paschen series in spectrum of hydrogen atom lies in :

(A) infrared region
(B)  ultraviolet region
(C)  visible region

(D) partly in ultraviolet region and partly in visible region

7. The kinetic energy of a charged particle is increased to four times of its
initial value. The de Broglie wavelength associated with the particle will :

(A) increase by 100% of its initial value.
(B) increase by 50% of its initial value.
(C)  decrease by 25% of its initial value.

(D) decrease by 50% of its initial value.

~55/4/3~[] AN 7 J P.T.O.
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The resistivity p of a metal increases with rise in temperature because :
(A)  only relaxation time ‘T’ of electrons decreases with temperature.
(B)  only number of electrons per unit volume ‘n’ increases appreciably.
(C) ‘7" decreases with temperature but ‘n’ does not change appreciably.

(D) ‘T’ decreases with temperature and ‘n’ increases.

Two coils are placed closed to each other. The mutual inductance of the

pair of coils depends upon the :

(A) rate at which currents change in the two coils.
(B) relative position and orientation of the coils.
(C)  currents in the two coils.

(D) value of voltage induced in one coil due to change in value of

current in the other coil.

Which of the following statements is true about mobility of charge

carriers in a metal ?

(A)  Mobility increases with increase in applied electric field.
(B)  Mobility decreases with increase in temperature.

(C)  Mobility is independent of the mass of the charge carrier.

(D)  Mobility increases with increase in temperature

A galvanometer of resistance G is converted into a voltmeter of range
(0 = V) by connecting a resistor of 250 Q with it. If resistor of 250 Q is
replaced by another resistor of 900 Q, its range becomes (0 — 3 V). The

resistance G of the galvanometer is :
(A) 150Q B) 125Q
(C) 100Q D) T5Q

~55/4/3~[] AN 9 J P.T.O.
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12. Photons of frequency v are incident on the surfaces of two metals A and B

of threshold frequencies % and % The ratio of maximum kinetic energy

of electrons emitted from metal A to that from metal B is :

(A)

(&)

(O}

(B)

wWlind |-
Do

(D)

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)

(B)

(®)
(D)

Both Assertion (A) and Reason (R) are true and Reason (R) is the

correct explanation of the Assertion (A).

Both Assertion (A) and Reason (R) are true, but Reason (R) is not

the correct explanation of the Assertion (A).
Assertion (A) is true, but Reason (R) is false.

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

13. Assertion (A) : When a convex lens made of glass is immersed in water,

its converging power increases.

Reason (R): The focal length of a lens depends only on the radii of

curvature of its two faces.

14. Assertion (A) : The conductivity of an n-type semiconductor is higher

than that of a p-type semiconductor at a given

temperature.

Reason (R): The electrons being in the conduction band in n-type

~55/4/3~[]

semiconductor are more mobile than the holes in the

valence band in p-type semiconductor.
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16.

17.

18.

Assertion (A) : The work done, in taking a unit charge around a closed
loop of an electric circuit involving cells and resistors in

the loop, is zero.

Reason (R): The potential at a point depends on the location of the
point in the loop. After completing one round, the charge

comes back to the point of start.

Assertion (A): When a ferromagnetic substance is heated to high

temperature it becomes paramagnetic in nature.

Reason (R): The disappearance of magnetisation of a ferromagnet is

abrupt and not gradual.

SECTION B

The hole concentration in an intrinsic semiconductor is 5 x 108 m=3.
When it is doped with certain impurity, the electron concentration
becomes 4 x 1012 m=3. Find the new value of the hole concentration. Also

identify the type of new semiconductor formed after doping.

An electric dipole consists of two point charges +1 uC and -1 puC, held
10 cm apart. It is subjected to a uniform electric field of 100 N/C.
Calculate the amount of work done in turning the dipole from its position

of stable equilibrium to the position of unstable equilibrium, in the field.

%EI

m
i

=
=]

2
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20.

21.

22.

23.

(a)  State Huygens principle. How did Huygens justify the absence of

the backwave on a spherical wavefront ?
OR

(b) In a single-slit diffraction experiment, light of wavelength A
illuminates the slit of width ‘a’. The diffraction pattern is observed

on a screen kept at a distance D from the slits.

(1) Depict variation of intensity in the fringe pattern with the

angular position of the fringes.

(i1) How is the linear width of central maximum affected when

separation between the slit and the screen is decreased ?

A convex lens of refractive index 1'5 has a focal length of 20 cm in air.
Find its nature and focal length when it is immersed in a transparent

liquid of refractive index 1-25.

Differentiate between nuclear fission and nuclear fusion, giving one

example for each.

SECTION C

With the help of a circuit diagram, explain the working of a full wave

rectifier. Depict the input and output waveforms.

(a)  Explain how the dual aspect of matter is evident in the de Broglie

relation.

(b)  Radiation of wavelength A is incident on a photosensitive surface.
Find the de Broglie wavelength of electrons emitted from the

surface. Assume that the work function of the surface is negligible.

[=] 3=
=
=

4

3
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24, (a) The figure given below shows three straight long parallel
conductors @, @ and @ kept in x-y plane, carrying currents 21,
I and 3I respectively as shown in figure.
F—@®
f y
d
! ®
) X
d
‘l’ “ z
T ®
Find the magnitude and direction of :
1) net magnetic field at a point on conductor @ and
(i1) net magnetic force acting on unit length of conductor @, due
to conductors @ and @ 3
OR
(b) A rectangular loop of sides [ and b and resistance ‘R’ is kept in a
region in which the magnetic field varies as B = B sin wt.
(1) Derive expression for the emf induced in the loop.
(ii))  Find the effective value of current that flows in the loop. 3
25. What are X-rays ? How are they produced ? Give two uses of X-rays. 3
26. (a) Distinguish between isotopes and isobars, giving one example for
each.
(b)  Derive the relation between atomic mass unit (u) and electron volt
(eV). 3
27. (a) ‘Current is a scalar quantity, although we represent current with
an arrow.’ Explain.
(b)  Derive the balance condition of a Wheatstone Bridge. 3

~55/4/3~[] VAN 17 o P.T.O.
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28. Two coils, one of radius 0-5 cm having 10 turns and the other of radius
5 cm having 50 turns are placed coaxially in air such that their centres
are coincident. Calculate :

(a)  the magnetic flux through the smaller coil if the larger coil carries
a current of 3 A, and

(b) the mutual inductance of the two coils. 3

SECTION D

Questions number 29 and 30 are Case Study-based questions. Read the following
paragraphs and answer the questions that follow.

29. An astronomical telescope consists of two converging lenses. One of them
of large aperture and large focal length is called objective lens and the
other one, of smaller focal length and smaller aperture is called the
eyepiece. It is used to see distant objects which are not seen clearly with
naked eyes. The image formed by the objective lens acts as an object for

the eyepiece and the final image produced by the eyepiece is magnified.

1) The images formed by the objective lens and the eyepiece are
respectively : 1
(A)  virtual, real
(B) real, virtual
(C)  wvirtual, virtual

(D) real, real

(ii))  The magnification produced by the telescope does not depend upon
the : 1

(A)  colour of light
(B)  focal length of objective lens
(C)  focal length of eyepiece

(D) apertures of objective lens and eyepiece
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(iv)
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(A)

(B)

(&)
(D)

(%)

)

ARIT T H -1 hUT 36 SATERT & f gt 78T © 2

~
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2l
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ST ST FHAT 2 |

ST o o Sfte gl (f, + f,) ¥ ST Bt 8 |

SHERT ST &7 bl AT sh BIohH G SGTeRT FH TohaT ST Hhal & |

foret Tiict SefiemiT & fgeass | T At & B giat
A 80 cm TS 4 cm B | @ wuew i Rufq & yfafss &
SRR % feT0 3 SFal 3 oftel gl Bl =R ;
(€)  20cm (D) 320 cm

AUAT

I (iv) () | afvia Sefienid il G qes I ATere emar gnft 1

(A) 320 (B) 84
(C) 76 (D) 20

30. s forameff forelt st ferer X o wickier 1 A S1d o6t o forg ot 7 awiie s1qem
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(iii)  Which of the following statements is not correct for this telescope ? 1
(A)  The focal length of objective lens (f,) is larger than the focal
length of eyepiece (f,).
(B) Its magnifying power can be increased by increasing the
focal length of objective lens (f,).
(C)  The distance between two lenses is more than (f, + f,).
(D) The magnifying power can be decreased by increasing the
focal length of eyepiece.
(iv) (a) An astronomical telescope has objective lens and eyepiece of
focal lengths 80 cm and 4 cm respectively. To view the image
in normal adjustment, the lenses must be separated by a
distance of : 1
(A) 84 cm (B) 76 cm
(C) 20cm (D) 320 cm
OR
(b)  Consider the telescope described in question (iv) (a). Its
magnifying power in normal adjustment will be : 1
(A) 320 (B) 84
(C) 76 (D) 20
30. A student sets up the circuit as shown in the figure to find the value of
unknown resistance X and records a set of readings of the voltmeter and
the ammeter by using the rheostat.
K
| | | 1 { )
1" \*/
P
+
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7
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If resistor X were made of manganin and readings for V and I are
taken without switching off the circuit, the graph between V and I
will be as : 1
IJ\ IJ\
(A) (B) i
\% \%
II\ I/\
(&) (D)
\Y \%
Error in the value of X obtained from different sets of voltmeter
and ammeter readings, is : 1
(A)  due to error in voltmeter reading only.
(B)  due to error in ammeter reading only.
(C)  equal to the sum of error in voltmeter reading and error in
ammeter reading.
(D) equal to error in voltmeter reading divided by the error in
ammeter reading.
If the movable end of rheostat is moved towards P, then : 1
(A) reading in ammeter decreases and reading in voltmeter
increases.
(B) readings in both voltmeter and ammeter increase.
(C) reading in ammeter increases and reading in voltmeter
decreases.
(D) readings in both voltmeter and ammeter decrease.
WAAAAMMMAAAAMANMN 23 ] P.T.O.
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(iv) (&%) T T foh stsma gfaer X ot ueh 317 ar & gfaeenfud s feam stmar
& ST 3T o1 T S R | 98 AR AW G @ o § e an g
L 2, Tohq 3eht Forsamd 6mme: v, 1/3 W 1/2 2, S e v e g |

A L C L D L B
LS LA LSS
Vs ssssssrsisi /3 YIITIIrsrssrisi
y s Irsrsrsrsssi /2

T

R e o Uk fofire famame o afs @i AC, CD W DB # 3{9aTg

ST o T 3RHE: vy, Vo T& vg &, Al : 1
A vi>vy>vg

B)  vyg>vg>vy

(C)  vg>vy>vy

AUAT

@)  SWE T (iv) (F) H X % T T M T TR % ot 1 & eae o
T | ary e & o fafire fome & foe, 79 #ife B, B, W&
E, A% T AC, CD & DB ¥ fora-a9 % o &, dl : 1
(A) E;=E,=E,
(B) E;>E,>E,
(C) Ey>Eg>E,

(D) E; >E2>E3
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(iv) (a) Suppose the unknown resistance X is replaced by a wire
made of the same metal. This wire consists of three parts, of

the same length L but has radii r, r/3 and r/2 as shown in

the figure.
A L C L D L B
LIS S LTSS
/7777771171777 /3 LI
LI /2

T

For a particular setting of the rheostat, let v, vo and v3 be

the value of drift velocities in parts AC, CD and DB. Then : 1
A vi>vy>vg

B) vyg>vg>vy

(C) vg>vyg>vy

OR

(b)  Consider the same wire, as shown in figure in question
(iv) (a) connected in place of X. For a particular setting of
rheostat, let E;, E5 and E3 be the value of electric fields in
part AC, CD and DB. Then : 1
(A)  E;=Eg=E;
(B) E3>Ey>E;
(C) Ey>Eg3>E;

(D) El >E2>E3
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(i)
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SECTION E

Define the terms (I) resonant frequency, and (II) power
factor of a series LCR circuit. For what value of the power

factor will the power dissipated in the circuit be maximum ?

An inductor of 5 H, a capacitor of 50 uF and a resistor of
T T
400 Q are connected in series across an ac voltage

v = 140 sin (1007 t) V. Calculate :
D impedance of the circuit, and
(ID) rms value of current that flows in the circuit.
(Take v2 =1-4)
OR

Draw a labelled diagram of a step-up transformer. Obtain
the ratio of secondary voltage to primary voltage in terms of

number of turns in the two coils.

The number of turns in the primary and the secondary coil of
an ideal transformer are 100 and 5000 respectively. If
3:3 kW power is supplied to the transformer at 220 V, find
(I) current in the primary coil, and (II) output voltage.

Explain the following statements giving reason :

D An equipotential surface through a point is normal to
the electric field at that point.

Imn When a dielectric is placed in an external electric
field, the electric field inside the dielectric is less
than that outside it.

(IIT)  The potential difference between the plates of a
charged parallel plate capacitor decreases when its
plates are brought closer.
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(i)  ‘a’ 91 o forelt THaTg BIs(sT % 3N A, B 3R C 0 shmer: T i smawn
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AT

() R Eted FEfRad TeaT & S N
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(ii)) Obtain an expression for the work done to dissociate the
system of three charges q, — 4q and 2q placed at the vertices

A, B and C respectively of an equilateral triangle of side ‘a’. 5
OR

b) Q) Answer the following giving reason :

D The electron drift speed is estimated to be only a few
mm/s for currents in the range of a few amperes.
How, then, is the current established almost the

instant a circuit is closed ?

(ID) A low voltage supply from which one needs high
currents must have very low internal resistance.

Why ?

(ITI)  The assertion that V = IR is a statement of Ohm’s

law is not true. Why ?

(i1) Two cells of emfs 12 V and 6 V are connected in parallel as
shown in the figure. Their internal resistances are 1 Q and
0-5 Q respectively. Calculate the emf and internal resistance

of the equivalent cell between points A and B. 5
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(iii)
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(ii)

(ii1)
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Define refractive index of a medium in terms of speed of
light.

Derive the relation for the refractive index (1) of a prism in
terms of angle of minimum derivation (§,) and angle of

prism (A).

A ray of light QP is incident normally on the face BC of a
triangular prism ABC of refractive index 1-5 kept in air, as
shown in the figure. Trace the path of the ray as it passes

through the prism and give relevant explanation. 5

A
Air
Q

OR

What is the difference between a ray and a wavefront ?

A plane wave is incident on a reflecting surface. Using
Huygens principle, show how it is reflected from the surface.

Hence, verify the law of reflection.

Depict refraction of a plane wave by a convex lens. 5

AAAAAAAAAANAAAAMAAAN, 31 °



PHYSICS (042)
CODE: 55/4/3

R L 1 0 4
R 4
PP 4
R 4
Qbbb bR e e e e e b e e e e b e e s ra s 4
PP 4
R 4
72RO 4
PP 4
R 4
L0 bbb bbb saa e 4
1 PP OPRTT 4
L bbb e 4
3 e e a e E e b a e a e e s b e e e s b e s b s e s b e e s aa e sab e e sans 4
LA e a e e s E e a e s b e e e s bt s b s e s a e e s aa e san e e s ars 4
S e e e s saa e 4
B e a e a e e b s a e a e e s s e e b e s b e e s a e e s ba e e san e e sans 5

Y =L O 1T = TP 5
L7 bbb e e e 5
L bbb e e s e s saa e 5
S PP 5
20 bbb e e e bR e E e b e b e e e e s be e b aas 6
2 P 7

] L 1 T O 7
2 P 7
2 8
R 9
2 PP 10
PP 11
2 U 11
PP 12

Y L0 1 0 P 13
2 SR 13
0 13

R O 1 0 TP 13
TP 13
U 16



Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior Secondary School Examination, 2026 (XII')
SUBJECT NAME : PHYSICS (Q.P. CODE : 042/55-4-3)

General Instructions: -

1

The CBSE has decided to introduce On Screen Marking (OSM) for the evaluation of
Class Xll answer Book with the 2026 Examination.

2

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 Newspaper/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-XII,
while evaluating two competency-based questions, please try to understand
given answer and even if reply is not from marking scheme but correct
competency is enumerated by the candidate, due marks should be awarded.

The Marking scheme carries only suggested value points for the answers.

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

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

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

If a question has parts, please award marks on the right-hand side for each part in
the OSM Portal. Marks awarded for different parts of the question will be totaled up
by the OSM System.

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

HOME

HOME

HOME



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 to 70 (example O 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 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 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

The Examiners should acquaint themselves with the guidelines given in the
“Guidelines for Spot Evaluation” before starting the actual evaluation.

16

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.

17

If a candidate attempts both alternatives/options in a question where only one
option/ alternative is required to be attempted, the Evaluator shall award
marks in both the options. The system will take the higher of two scores and
disregard the other response.

18

In a question having two options/alternatives, if a candidate has attempted
only one, then the evaluator shall mark “NA" (Not attempted) against the
option that has not been attempted by the candidate.

HOME

HOME

HOME



MARKING SCHEME: PHYSICS (042)

Session: 2025-26
Code: 55/4/3
SECTION A
Q. No VALUE POINTS/EXPECTED ANSWERS Marks ;:::s
1. (B) Only Mo will not show photoelectric emission. 1 1
2. | (B)2x10%ms™! | 1
3. (C)0and 10 | |
4. (C) depletion region 1 |
5. [o=<d 1 I
my qz
6. (A) infrared region | |
7. (D) decrease by 50% of its initial value. | 1
8. (C) T decreases with temperature but ‘n” does not change appreciably. 1 1
9. (B) relative position and orientation of the coils 1 1
10. | (B) Mobility decreases with increase in temperature. 1 |
1. [(D)75Q | |
3
12. | (B) i 1 1
13. | (D) Both assertion(A) and Reason (R) are false. 1 |
(A) Both Assertion (A) and Reason (R) are true, and Reason (R) is the correct
14. : h | |
explanation of Assertion (A).
15 (A) Both Assertion (A) and Reason (R) are true, and Reason (R) is the correct | |
* | explanation of Assertion (A).
Page 1 of 18
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16. (C) Assertion (A) is true, but Reason (R) is false. | |
SECTION B
17. Finding the new value of hole concentration 1Y
Identifying the semiconductor Ya
ncnh = l-‘I: l/z
: nf
Hole concentration (ny,) = e v,
_ 5x109x5x10°
T ax1012 y
n,=625x10"m™3 2
The new semiconductor formed is n-type semiconductor. A
2
18. -
Calculating the amount of work done 2
HOME
Work done in turning the dipole in an external field = - pE(cos 02 - cos 0)) %
Given: ) = 0° (stable equilibrium) and 02 = 180°(unstable equilibrium) Ya
Net work done in turning the dipole from its position of stable equilibrium to the
position of unstable equilibrium = 2pE= 2(2qa) E
=2 1% 10™x10 % 107 x 100 A
Net work done =2 x 107 ) A
2
19. | (a)
Stating Huygens’ Principle I
Justifying the absence of the back wave 1
According to Huygens™ 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. |
The amplitude of the secondary wavelets is maximum in the forward direction and zero |
in the backward direction.
Page 2 of 18
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Alternatively:
Amplitude (A) o¢ (1 + cos 0); for back wave 0 = 180° = Amplitude = 0

OR
(b)
(1) Depicting the variation of intensity 1
(i1) Effect on linear width |
(i)
1
I Taleat “;

-3» = 22 2 2 2
—;‘ :’ “ o a a
—

e

(i1) The linear width of the central maximum will decrease.
Note: Award 2 mark if the student gives only the formula.

>

20.
| Finding nature and focal length 2
1 1 ( 1 1 )
= Cle = DR, 7R, Y,
Page 3 of 18
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£_Cn-D_ 15-1 05 .

f —(rpg—l)—(li_l) 0.25
1.25

iy
T

or f'=2.5x20=50cm

Nature — converging.

(9]

21.

Differentiating between nuclear fission and nuclear fusion

One example each

t's

Nuclear fission: When heavy nucleus splits into smaller nuclei.

Example (Nuclear fission):

n+U - U YBa+ YKr+3/n
Example (Nuclear fusion):

(H+ H— TH+e" +v+0.42Mev

Nuclear fusion: If two light nuclei combine to form a single larger nucleus.

($93

SECTION C

Explaining the working with the help of circuit diagram

Depicting the input and output waveforms

9

“at e

Centre-Tap
Transformer
--------- Diode 1(D))

._x o
Tap o Y

- Y

— T [ Diode 2(D,) %RL Output

Page 4 of 18
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Let the input voltage A with respect to the centre tap at any instant is positive. At that
instant, voltage at B being out of phase will be negative. So, diode D, gets forward

biased and conducts (while D, being reverse biased is not conducting). Hence, during

this positive half cycle we get an output current. When voltage at A becomes negative
w.I.L. centre tap, the voltage at B would be positive. In this part of the cycle diode D,

would not conduct but diode D, would be giving output current.

C

Va

(a) Explaining the dual aspect of matter 1

(b) Finding de Broglie wavelength of emitted electrons 2

(a) According to the de Broglie relation, wavelength A associated with a particle of
momentum p is given as:

h h
)\_ = —=—
p mv
A is the characteristic of a wave whereas momentum p is a typical characteristic of a
particle.

The de Broglie relation connects the two characteristics.

(b) Kinetic energy of the electron = %mv:

-

Il 5, hc

vV =—
2 A

{2hc
v=
mh

Ya

Page 5 of 18
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De Broglic wavelength of the electron (7\.') _h Ya
my
A= b
2he
m,[—
mh ;
P hi
2mce
24 L
’ Finding the magnitude and direction of:
(1) Net magnetic field at a point on conductor (1). 1%
(ii) Net force per unit length on conductor (1). 1%
(1) Magnetic field due to conductor (2) at a point on conductor (1) is B, = %’—ld—ulong
~T
positive z - axis.
Magnetic field due to conductor (3) at a point on conductor (1) is B, = % along 1
b 2
negative z - axis.
Magnitude of net magnetic field is B, -B, = Sl Kl _ pol along negative z -
= 4nd 2nd  4nd i
axis. V2
Direction will be along negative z axis / into the plane of the paper. A
(i1) Force per unit length on conductor (1) due to conductor (2) = ":L'(Ij-
2n
Bl .
b attractive
nd (sftractive) Ya
; 3, I :
Force per unit length on conductor (1) due to conductor (3) = %l (repulsive)
. . )l
Magnitude of net force per unit length on conductor (1) due to (2) & (3) = m y
2
Direction of the net force per unit length will be repulsive or along positive y-axis. A
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OR
(b)

(1) Deriving expression for induced emf 1%
(11) Finding the effective value of current 1%

do

(i) Induced emf = g|= —
dt

d e

=a(B.A)

|z»:|=i(l?'I sinot x £b)
det

=B, wfbcosmt

|5‘ Bow(b cos wt

(ii) Instantaneous value of current = E P

la

ler = 5

_ Bowlb
RVZ

HOME

25.

Defining X-rays 1
Production of X-rays |
Two uses of X-rays ath

The waves of the electromagnetic spectrum whose wavelength lies between 1 nm to
107 nm.

The X-rays are produced by X-ray tubes or when inner shell electrons move from one
energy level to a lower energy level.

Alternatively:
Waves produced when a metal target is bombarded by high energy electrons.

Uses of X-rays:

1. Used as a diagnostic tool in medicine.
For treatment of certain forms of cancer.
Scanning luggage at airports.

Inspecting materials for structural flaws.
(Any two)

B o

Vat Yo
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(a) Distinguishing between isotopes and isobars with one example. 1+1

(b) Deriving relation between atomic mass unit (u) and electron volt (eV). |

(a) Isotopes are atoms of the same clement with the same atomic number but
different mass number.
Isobars are all nuclides with the same mass number. 1

Alternatively:
[sotopes of an element contain the same number of protons but different
numbers of ncutrons,
Isobars are atoms of different elements with the same mass number but
different atomic numbers.

Examples:
2 3 Ya
H and 'H  (Isotopes)
'H and (He (Isobars) A

(Any other example should be given full credit)

instei ss-energy equivalence is
b) Einstein mass-ener; uivalence i

B . HOME
Energy equivalent of 1 u is,

E=1.6605x10" x(2.9979x10%)*
1.4924 x 10710 )
_ 14924x10°10

T 1.602x10-19 |
=0.9315x 10% eV

(a) Explanation 1

(b) Deriving the Balance Condition of a Wheatstone Bridge 2

(a) Current is a scalar quantity because it does not follow law of vector addition.
The current with an arrow is only to signify the direction of conventional 1
current.

(b)

Page 8 of 18
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In balanced condition, current g through G is 0. 14
Then I, =1, and I, =1,
For loop ADBA
~IR, +0+1,R, =0
I, R, . Y
or L =_R| (1)
For loop CBDC,
using I; =1 and I, =1,
LR, +0-1R,=0
I, R
or T;- ='E:- e $1))
From (i) and (ii), we get
R, R,
Rl R.‘ '/2
3
28. (a) Calculating the magnetic flux 2
(b) Calculating the mutual inductance 1 HOME
(a) ¢, = N, BrA, Ya
I
=N,x#°—2-xnr,2xN2 Ya
2r,
10x4mx107 x3x3.14x0.5x0.5x10* x50 .
2x5x107 /2
=14.789%10” Wb
]
(b) MII 2% /2
14.789x10” )
3
=492x10"H Y
3
Page 9 of 18

HOME



HOME

SECTION D

29,
(1) (B) real, virtual
(i) (D) apertures of objective lens and eyepieces
(iii) (C) The distance between two lenses is more than (f, +f,)
(iv) (A) 84 cm
OR
(D) 20 4
30. (i) (C)
HOME
(i) (C) equal to sum of error in voltmeter reading and the error in ammeter
reading.
(iii)  (B) readings in both voltmeter and ammeter increase.
(iv)  (B) v,>v,>v,
OR
(C) E,>E; >E, 4
SECTIONE
31. (a)
(1) Defining:
(I) Resonant frequency 1
(IT) Power factor of series LCR circuit |
Value of power factor when power dissipated is maximum. |
(i) Calculating:
(1) Impedance of the circuit 1
(1T) rms value of the current 1

(1) (I) For series LCR circuit, the frequency at which the current amplitude is
maximuim.
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(b)

Alternatively
The frequency at which the impedance is minimum (Z=R).

Alternatively
Frequency at which X, =X,

(11) Power factor: It is the ratio of resistance to impedance of the series LCR
circuit.

Alternatively

R A
cosd =—, where ¢ is the angle between the voltage and the current.
z

Alternatively

VR
cosh=—"=
¢ \%

P=V_I cosd, Pismaximum when cOs@is unity.

Gi) (1 Z=JR’+[(»L—L)-
wc

=, [(400)° +(|00nx§-"‘—“0)
% 1007x50x10

=+/160000+ 90000
=+/250000

=500

Vi
W) frps = #—?f
140

= —=02A
500X1.4

OR

(1) Drawing Labelled diagram 1

- . . v 5

Obtaining the ratio —
v

P

(9]

(ii) Finding

(T) Current in the primary coil |
(11) Output voltage |

HOME
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Iron core

\

\

Primary
coil

A0 O
9 9

——

,.......~
ARGEERNR

(Anyone of the above)
The induced emf or voltage across secondary with N turns is:
=N, 2
dt

The alternating flux ¢ also induces an emf, called back emf. This is:

do

€, =—N,—
P ¥ dt
g, =V, [+ primary coil has zero resistance]

e =v,_ [+ secondary coil is an open circuit]

e -
V= N'dt (i)

d .
vp =—N, d_T (i)
Dividing (i) by (ii)
Y N

Vi Ny
(ii)
(N P=V,(l,
3.3x10°=220x1,

P 330
PT Ty = 15A

(I

20100
v, 5000

v, =11000V

HOME
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(a)

(1) Reason for:
(I) Electric field perpendicular to the equipotential surface at a point. 1

(11) Reduction of electric field inside the dielectric. 1
(111) Potential difference decreases when the plates of a capacitor are

brought closer. 1

5]

(ii) Obtaining expression for the work done.

(i)

(I) If the field were not normal to the equipotential surface, it would have non-zero
component along the surface. To move a unit test charge against the direction of the
component of the field, work would be done. This is in contradiction to the definition
of equipotential surface.

Alternatively
$ E.dl = V4 — Vg; V4 = Vg for equipotential surface
FE.dl =0 —cos0=0 as E=0&di=0and 6=90"

(1) When a dielectric is placed in an external electric field, due to polarization of its
molecules, an electric field is induced in a direction opposite to the external field,
hence net electric field inside is reduced.

Note: Full eredit to be given if explained diagrammatically.

Alternatively
E=Ey,—Ep

(11I) Potential difference (V)=

o N

d
Ag,
Vad

(ii) Work done = k[% + 38 +ﬁ}

V=

a a
= ;[(q)(—4q)+(q)(2q)+(—4q)(2q)]
__kaog)

da

k(10q°)

Work done to dissociate is +
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OR
(b)
(1) Reason for:
(I) Instantaneous establishment of current. |
(II) Low internal resistance. 1
(I1T) assertion not true. |

(ii) Calculating:
Emf 1

Internal resistance |

(i)

(1) Electric field is established throughout the circuit, almost instantly (with the
speed of light) causing at every point a local electron drift. Establishment of a |
current does not have to wait for electrons from one end of the conductor
travelling to the other end. However, it does take a little while for the current to
reach its steady value.

£
I 1=
@ R+r 1
The maximum current that can be drawn from a cell is for R=0 and itis I = g HOME
r
(1IT) The Ohm’s law asserts that the plot of T vs V is linear i.e. R is independent of
V. But this condition is not applicable for diodes. 1
&1, +E,1,
(i) Epg == !
n+n
_12x0.5+6x1
1.5 Vs
=8V
Alternatively (for emf only) —.
P I
o
A B
C : ﬂV.‘OFvD
In loop PQRSP,

—6—051+12—-1x1=0

—1.51+6=0
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[=—=4A

6
1.5

VAB =& —Ir= 12 - (4x%1)

=8V
I, 1
Internal resistance = —- /2
L+hn
~0.5x1
1.5
, s
=-Q
3
5
(a)
33. : : —
(i) Defining refractive index 1
(i1) Deriving relation between refractive index in terms of 8., and A. 2
(iii) Tracing path of light and relevant explanation. 1+1
(i) Refractive index of a medium is defined as the ratio of the speed of light in HOME
vacuum to the speed of light in the medium. 1
Alternatively
n = E
21 v
(ii) A
1
. X 15 Z
i mw
B N -
1" S
B C

In the quadrilateral AQNR, two of the angles (at the vertices Q and R) are right angles.
Therefore, the sum of the other angles of the quadrilateral is 180°.
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ZA+ ZQNR =180°
From the triangle QNR,
t 41, + ZQNR =180°
Comparing these two equations, we get 1
§+5 =A s (i) 2
The total deviation 8 is the sum of the deviations at the two faces.
St —Araninanng (ii) Ya
For § =48, : i=e¢ which implies r, =r,
From equation (i) and (ii)

A A+6,
r= E; 1=
Refractive index of the prism

(iii)

HOME

The ray QP strikes the face BC normally and hence goes undeviated. As i>1i_, it
undergoes TIR. It strikes the face AC normally and comes out undeviated. 1

Page 16 of 18
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Alternatively

The ray QP strikes the surface BC normally and hence goes undeviated. As i>1_, it

undergoes TIR. As at face AC, i>i_, it undergoes TIR. The ray comes out of the face
BC undeviated.

(Award full credit of this part if the student takes the value of A other than 60°
or 90° and traces the path correctly and according to the angle taken)

OR
(b)
(1) Differentiating between a ray and a wavefront 1
(i1) Showing reflected wavefront I
Verifying the law of reflection 2
(iii) Depiction of refraction. 1

(i) Ray — It is a straight line depicting the rectilinear propagation of light.
Wavefront — It is the locus of points which oscillate in the same phase.

Alternatively

Incident
wavelront

(ii)
Reflected
wavefront
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(iii)

If v represents the speed of the wave in the medium and 7 represents the time
taken by the wavefront to advance from the point B to C then the distance

BC = vt

Let CE represent the tangent plane drawn from the point C to this sphere.
Then,

AE=BC= vt
If we now consider the triangles EAC and BAC we will find that they are
congruent.

Therefore, the angles i and r would be equal.

g
b—— ’
Inetdent SN
planewave
P
=5 el
\ X 2
A g
Spherical wavelront
of rudius [
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