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General Instructions :

Read the following instructions very carefully and follow them :

1)
(i)
(iii)
(iv)
W
)
(vii)

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 : Question numbers 1 to 16 are Multiple Choice (MCQ) type
questions. Each question carries 1 mark.

In Section B : Question numbers 17 to 21 are Very Short Answer (VSA)
type questions. Each question carries 2 marks.

In Section C : Question numbers 22 to 28 are Short Answer (SA) type
questions. Each question carries 3 marks.

In Section D : Question numbers 29 & 30 are Case Study-Based
questions. Each question carries 4 marks.

In Section E : Question numbers 31 to 33 are Long Answer (LA) type
questions. Each question carries § marks.

(viit) There is no overall choice given in the question paper. However, an internal

(ix)
(x)

~55/2/3~ {}

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 calculator is NOT allowed.

You may use the following values of physical constants wherever necessary :
c=3x10%m/s

h=6.63x103¢J s

e=1.6x1019C

Ho=4mx 1077 T m A~

gy =8.8564 x 10712 C2 N1 m2

1
. =9x 109N m2 C2

Mass of electron (m,) = 9.1 x 10731 kg

Mass of neutron = 1.675 X 1027 kg

Mass of proton = 1.673 x 1027 kg

Avogadro’s number = 6.023 x 1023 per gram mole
Boltzmann’s constant = 1.38 x 10723 J K1

NWAARAAMMAAAAAAAAAAAAAA, 3 ] P.T.O.



g - %
feu g o= @ C, wa C,, ot = <1 3H1ext |t o g gfaem (X)) # ac #id 6
10 ST o Yo (1/e) % T TREH SRR TR | C,/C, HIAHA & -
‘"‘XL'

@ 3 ® 2

© 3 D) ﬁ

Torell pechl & WY Teg T FoAad, ¢ (s ) T t (HHvS ) o Y A fou
HIAR aitafdd el @ :

0=5At2+ Bt — 2C

A TS B SI AT &, ShA:

(A) Whs2, Wbs (B) Whs!, Wh

(C) Wbs2, Wbs™! (D) Wbs!, Wbs2

27 Q IfeRie T Teh oo I 3 Q TiUE =hT ST Thleh (0 — 10 mA) TRER & THiX
H uftafaa feram mom 8 | 38 oamiet o quf what faardur gt s o fofe smawaes am
BT T —

(A) 10 mA (B) 100 mA

() 1mA (D) 3 mA

r, T 1, (> 1,) FSAI3 % oY § T 91q % G el i S 9 3™ 91 g, T g, 8
TTER ek H ST STl €, Frefetiiad # & #hiF |1 e w78 7 ?

(A) T TS ST Pt ST T B & |
(B) i et g9 forva Id s eAd # |

(©) Fram an sifem fag — L+ %)
4mg, (ry +1y)
1 (q]_+q2) (I‘1+I‘2)
4mE, Iy Ty

% S B A1 S |

(D) Trerr = 3ifem fava & S B AT 2 |

~55/2/3~ {}  WAAAWAWMAWMMAAWMAWAY 4 .



SECTION - A

1. The figure shows the variation of capacitive reactance (X.) of two ideal
capacitors of capacitances C; & C, with the reciprocal of angular frequency

(1/o) of ac source. The value of C,/C, is 1
A X(_'

@ 3 ®) 2

© 3 D) %

2. The magnetic flux ¢ (in Wb) linked with a coil is related to time t (in s) as
»=5At2+ Bt —2C

The SI units of A and B are respectively 1
(A) Whbs?, Whs (B) Wbs!, Wb
(C) Whbs2, Whs™! (D) Whbs1, Whs2

3. A galvanometer of resistance 27 Q is converted into an ammeter of range
(0 — 10 mA) using a resistance of 3 Q. The galvanometer will show full

scale deflection for a current of about — 1
(A) 10 mA (B) 100 mA
(C) 1mA (D) 3 mA

4. Two metal spheres of radii r; and r, (> r;) having charges q; and q,

respectively kept in air, are brought in contact. Which of the following
statements 1s not correct ? 1
(A) The total charge of the two spheres is conserved.

(B) Both spheres attain the same potential.

1 (a3t ay
4mE, (ry +15)
1 (q1 + QQ) (I‘l + rz)

4mE, ryry

(C) The final potential of the system equals

(D) The final potential of the system equals
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10.
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A person is standing facing geographic north and a vertical wire in front
of him 1is carrying a current in downward direction. The direction of
magnetic field at a point on the right side of wire is

(A) South (B) East

(C) West (D) North

Which one of the following materials has magnetic susceptibility y in the
range -1 <y <0?

(A) Aluminium (B) Copper chloride

(C) Copper (D) Nickel

The electric field and the magnetic field components of an electromagnetic
wave travelling in vacuum are represented as

E = m sin(az — pBt)

B =n sin(az — Bt)

where m, n, a and B are constants characterising the wave. Then

(A) %:c,gm (B) i=%=c
(©) %=c,%¢c (D) %=g=c

Two identical circular loops A and B of metal wire are arranged on a table
close to each other. Loop A is connected to a battery and the current in it
increases with time. In response, the loop B

(A) remains stationary

(B) 1s attracted by loop A

(C) 1srepelled by loop A

(D) rotates about its centre of mass which is fixed

In Bohr model of hydrogen atom, an electron is moving in an orbit, with
total energy —3.4 eV. Its angular momentum will be

(A) 1.05x103*Js (B) 6.63x103%Js

(C) 3.31x103*Js (D) 2.1x103*Js

According to Bohr model of hydrogen atom, the time period of an electron
in its nt? orbit is proportional to

(A) n (B) n?

() n? (D) n?



11.

12.

13.

14.

15.

16.

100 nm TUTEE % Bl I ool GIHH BIdT & -
(A) 2.21 x 10735 kg (B) 6.63 x 10733 kg
(C) 1.11x10 35 kg (D) 3.31x 1033 kg

5pCWﬂﬁ§ﬁ@3ﬂéﬁx-yWﬁﬁg(lcm,1cm)‘3l'{343|'f@4"d%IGMCW@
31 foig TR 31 & 79 (—3 cm, 4 cm) T AT SIAT 2 | 390 T5hw H o Tl & -
(A) 0.54d B) 5.4J
(C) -0.54dJ (D) 10.8d

: TR T 13 | 16 T H TS § G A 1T T § — TH | T I HAA (A) 3T G Hl

ST (R) & &Y T THTTehd {3t AT 2 | 379 T3 o fote = few e feemedi (A), (B), (C)
3R (D) ® ¥ Tt IW g :

(A) A (A) T HR (R) ST T & 3 HRT (R), HIF (A) ! T& AT # |
(B) HAA (A) 3T HR (R) gHI T &, Tohg R (R), HUF (A) i el e 781 2 |
(C) o (A) T &1, fohg 0T (R) 3 ¢ |

(D) Y (A) IR HR (R) GHI &1 SEAE |

Y (A) : QI I ST ! T A wfdd P, wd P, (> P,) 2 #ofsha &
T V diee o feueam |id & ST 1 8 | e gR Suye Sfed
P, g1 3uYer Wifed & A g1t Afe 38 +ft 3¢t wi @ Sfig1 S 2 |

%I (R) : T V dlee o fuum 6id 9 T foret dega gfaa g suve wifaa
30 Tlerie o THTAT Bil 2 |

HUT (A) : ToRTY H JehTST % ST § HYHR 30~ & Hehll & |

w1 (R) : 9 Sl hell g ThI qUI SAfdehlul it 8, df fommsft safesror &
Tl T ITUHT BT R |

HUF (A) : Tordlt p-n T s % wfele sEER w favye TR &6 3=
Tl g |

%R (R) : Tl 99EE | p-n G ST & U0 & s= o T8 e
39 & fesn 4 2t 2 forew 9ft 4 wa: ffdq Sieear adi 2

wAT (A) : Tl TehRI-Heldl g8 W AI(ad FehI Bl S v(> v,) &, dl
THeh! <ol g & JehTYT fareld 9T s AT # |

=1 (R) : Toret repTeT Hoidl g8 o foTg stmaferd St shi ST v(> v,) SeH &
et fava se ST 2

~55/2/8~ {3}  WAMWAWAWAAMAAAAMA 8 .



11. The equivalent mass of a photon of wavelength 100 nm is 1
(A) 2.21 x 10735 kg (B) 6.63 x 10733 kg
(C) 1.11 x 10735 kg (D) 3.31x 1033 kg

12. A point charge of 5 uC is located at (1 cm, 1 ¢cm) in x-y plane. A second
charge of 6 uC is brought from infinity to point (~3 ¢m, 4 cm). The work

done in the process is 1
(A) 0.54d B) 544d
(C) —-0.544d (D) 10.84d

Note : For question numbers 13 to 16, two statements are given — one labelled

as Assertion (A) and the other labelled as 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 Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the
correct explanation of Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.

(D) Assertion (A) is false and Reason (R) is also false.

13. Assertion (A) : Two electric heaters of power P, and P, (> P,) are

joined in series across a dc source of voltage V. The
power consumed by the combination will be less than
that consumed by P, when connected across the same

source. 1
Reason (R) : The power consumed by a electric device when

connected to a dc source of voltage V is proportional to

its resistance.

14. Assertion (A) : Light added to light can produce darkness. 1
Reason (R) : When two coherent light waves interfere, there is
darkness at position of destructive interference.

15. Assertion (A) : On forward biasing a p-n junction diode, the height of
the barrier potential increases. 1
Reason (R) : In forward biasing of a p-n junction diode, the direction
of the applied voltage is in the same direction as the
built-in potential.

16. Assertion (A) : On increasing the intensity of incident light of
frequency v(> v,) on a photosensitive surface, the

photocurrent increases. 1

Reason (R) : The stopping potential for a photosensitive surface
increases with increase of frequency v(> v,) of incident
light.

~55/2/8~ {3}  WAMWAWAWAAMAAAAMA 9 . P.T.O.
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21.
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SECTION - B
17. Find ratio (ka/kp) of the de Broglie wavelength A  and Kp associated

respectively with an alpha particle and a proton, 2
(1) if they are moving with the same kinetic energy.

(11) just after they are accelerated through the same potential difference.

18. Write two points of difference between intrinsic and extrinsic

semiconductors. 2

19. A 5 cm long pencil is placed along the principal axis of a concave mirror of
focal length 20 cm such that its nearest end is at a distance of 25 cm from
the mirror. Calculate the length of the image of the pencil. 2

OR

In a Young’s double-slit experiment, a beam of light consisting of two
wavelengths 500 nm and 600 nm is used. The interference fringes are
observed at a screen placed 1.8 m away from the plane of slits (slit
separation 0.3 mm). Calculate the least distance from the central

maximum where the bright fringes due to both the wavelengths coincide.

20. (a) Why manganin is used in wire-wound standard resistors ? Calculate

the temperature at which the resistance of a wire increases by 25%

of its resistance at room temperature 27.5 °C ? The temperature
coefficient of resistance of the material of the wire is 0.004 °C~1. 2

(b) How does the resistivity of a semiconductor depend on temperature ?

Show it on a plot.

21. A ray of light is incident at an angle 2A on one of the faces of a glass prism
of refracting angle A. After refraction from this face, the ray strikes the
opposite face which is silvered. The reflected ray from this face retraces on
1ts path.

Trace the ray diagram and find the relation between the refractive index

of material of prism and the angle of prism. 2

~55/2/8~ {3}  WAMWAWAWAAMAAAAMA 11 . P.T.O.
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23.
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SECTION - C

22. (1) Define mutual inductance of a pair of coils. Write its SI unit. 3

(1) A long solenoid of radius R and length L has n turns per unit length.
A circular loop of radius r(<R) is placed inside at the centre of the
solenoid such that its axis coincides with the axis of the solenoid.

Obtain the mutual inductance of the solenoid and the loop.
OR

Two long straight parallel conductors A and B carrying steady currents I
and I in the same direction are separated by a distance d. Deduce the

expressions for the force acting on length L of conductor B due to
conductor A and show it in figure. Write the expression for the force
acting on length L of conductor A due to conductor B and show that it

follows Newton’s third law.

—
23. Derive an expression for the magnetic field B, due to a circular coil of N

turns, each of radius r carrying current I, at a distance ‘¢’ from the centre

along its axis. 3
24. (a) Consider the following nuclides : 3
12C, 198Hg, 14C, 197 4
6 80 6 79

Group them into isotopes and isotones.

(b) How does the size of a nucleus depend on its mass number A ? Hence
prove that the density of nucleus is a constant, independent of A, for

all nuclei.
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3o qTeed R oft sraTsu |

(a) q TS 3 m FHHH T Teh U7 V fa9aial & o9 &id fran Smar 2 1 sa o a
Tag ¢ sct qreed o forw siereh sca— Hifvu |

(b) q TS 3N m FEHA & Teh HU & ¢ ATl qUICE, xﬁ,%ﬁsquﬁa?h
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25.

26.

27.

28.

(a)

(b)

(a)

(b)

Explain the statement : “Current is a scalar although we represent

current with an arrow”. 3

Use Kirchhoff’s rules to find the current through 3 Q resistor in the

circuit shown in the figure :

5V

A > ¢

X 3

_ 3H_§ 20_%

BV < <

4Q
—AAAN D
K E

Draw electric field lines and equipotential surfaces for a system of

two equal positive charges separated by some distance. 3

Using the drawing in (a) above, explain that electric field need not be

a constant over each point of an equipotential surface.

Name the electromagnetic waves which are (1) also known as ‘heat waves’,

(11) used in LASIK eye surgery, (i11) used to destroy cancer cells. Also write

their wavelength range.

(a)

(b)

A particle of charge q and mass m is accelerated through a potential
difference V. Deduce an expression for the de Broglie wavelength

associated with the particle. 3

Plot a graph for a particle of charge q and mass m showing variation

of de Broglie wavelength A with \/\—], where V 1s the potential

difference through which the particle is accelerated. 3
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1 g T[T femehTi & frmior & 3= o <t S & |
() p-UHR I JefETAS I HH & fou i o fFfefaa o @ fora stuges 1

aaftsa (Dope) ERUSInIRR,
(A) HIEHRH (B) ot
(C) «H (D) wfvent

(i) foreht STeiaTeTes T SoIdRHT T HEAT-T9 5 x 1022 m—3 7 | 30 Togi &1 wen-
T FE ? (@R n; = 1.5 x 1016 m™3)
(A) 5x1022m3 (B) 1.5x105m™3
(C) 9x108m™3 (D) 4.5x109m™3
(i) p-n G ST & AU THEA & ST —
(A) T EId: STEEEIh dTgehi o ITUETE o HHUT & & |
(B) YRI Ji&q: 3TcUEETS dTEehi o JTUATE % HRVT BT 1 |
(C) Tor@RuT 9T HYETE YT o SRS BIel 2 |
(D) a1 AR AR |
(v) Tofetenia srTE o fotu Tl Sieedr 1 T I o TenT —

A 02V (B) 05V
© 0.7V D) 15V
AT

(v) 5984 Ge U I3 YIS ded UM LA & a1 39 IR geide [ dl -8 5
IR ST TETIST S A1 e g S @ fohg uTEat solegia aftura: sfed @®
JATAT R | 39 SAFL chl AT Il & STHT —

(A) 0.01eV (B) 0.05eV
(C) 0.1eV (D) 0.15eV
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SECTION - D
Question numbers 29 and 30 are case study based questions. Read the

following paragraphs and answer the questions that follow.

29. A p-type or n-type semiconductor can be converted into a p-n junction by
doping it with suitable impurity. The motion of majority charge carriers
causes diffusion current across the junction while the barrier electric field
causes motion of minority carriers for drift current. In case of unbiased
diode, the diffusion and drift currents are equal. This equilibrium is
disturbed by the biasing batteries. Diodes, therefore, allow currents in one
direction. This property of diode is used in making rectifiers.

(1) Silicon i1s doped with which of the following to obtain p-type

semiconductor ? 1
(A) Phosphorus (B) Arsenic
(C) Boron (D) Antimony

(i1) A semiconductor has an electron concentration of 5 x 1022 m=3. The
concentration of holes is (given n; = 1.5 x 1016 m3) 1
(A) 5x1022m3 B) 1.5x105m™3
(C) 9x108m3 (D) 4.5x109m™3

(111) During forward biasing of a p-n junction diode, the 1

(A) current is mainly due to drifting of majority carriers.
(B) current is mainly due to drifting of minority carriers.
(C) diffusion and drift currents are equal.

(D) current is of the order of 1 A.

(iv) The threshold voltage for silicon diode is about 1
A) 0.2V B) 05V
(C) 0.7V (D) 15V
OR

(iv) When we dope Ge with a pentavalent element, four of its electrons

bond with four germanium neighbours but fifth electron remains

weakly bound. The ionisation energy for this electron is about 1
(A) 0.01eV (B) 0.05eV
(C) 0.1eV (D) 0.15eV
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30.

““f” BIRH gll h I ¥ H TR T T TANT H UG I foe & ‘D’ gt W R e feam
8 | 13 foramefl oie w1 ei- o fore & g o6 shl AR Fereenfd sheat 2 37k ot & o6 38 ug
TR Ty feifeis ofe <l <1 et o oo B 2 | ofd bl g o) feufai h e gl d R 1

@)

(i)

(iii)

(iv)

(iv)

‘CHAAER :

&) DO - 4f) B) /DO - 21)

(C) 2/Df (D) DO -1

fore o6 31mTY <At ot | i i 34 < feafaat | s wfafers 1 s g, shee:
(A) T, SEd (B) TTIFH, TIHA

(C) amafeq, srmafia (D) Imafdd, TEHd

fe forer 31 9 % o= gt 80.00 cm &1 3R o o feurfarari # we v v witifo
ST & 3o sft=l gt 20.00 cm. B, dl Il ©iF 1 BIHH gl @ -

(A) 15.50 cm (B) 18.75 cm

(C) 20.50 cm (D) 22.75cm

A1 fop fepefl fow TTT 3Tt ofF <1 Bk gt 15 cm ? | e SR u & s i gli
fow T fopm forehed o foTq o W fofer <5 Q) e wiiciferar ST &1 wehil ?

(A) 45cm (B) 50 cm
(C) 55cm (D) 65cm
AT

10 cm IHH Gl 1 T TacT Iad ¥ ‘£’ B Gl o Teh 311 Tacl i o e

3 3o vt et O g T T R 1 g e DA, A

HAAES :
(A) —-15cm (B) —-10cm
(C) —20cm (D) -30cm
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30. In an experiment with convex lens of focal length f, the screen is fixed at a
distance D from the object. A student slowly moves the lens away from the
object towards the screen and finds that she is able to form sharp image of
the object for two positions of the lens. The distance between these two

positions of the lens is d.

(1) The value of d is 1
A) /DO - 4h B) /DO -2
(C) 2/Df (D) DD -6

(11) Compared to the size of the object, the images formed in the two

positions of the lens are respectively 1
(A) reduced, enlarged (B) reduced, reduced
(C) enlarged, enlarged (D) enlarged, reduced

(111) If the distance between object and screen is 80.00 cm and the lens

forms sharp images at two positions separated by 20.00 cm., the focal

length of convex lens is 1
(A) 15.50 cm (B) 18.75cm
(C) 20.50 cm (D) 22.75cm

(iv) Consider a convex lens of focal length 15 cms. For which of the

following values of object-screen distance, two positions of the object

can be found to obtain sharp image on the screen ? 1
(A) 45cm (B) 50cm
(C) b55cm (D) 65cm

OR

(iv) A thin convex lens of focal length 10 cm and another thin lens of

focal length ‘€’ are placed coaxially in contact. If the power of their

10
combination 1s 3 D, the value of ‘f’ is 1
(A) —-15cm (B) —-10cm
(C) —20cm (D) -30cm
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31. (a)

(b)

(a)

(b)

32. (a)

(b)

g -F
T FARA ‘A’ TF Wil o ot I gft ‘4 W THIR T Heie i anfar w fag
SISTeh ST hITTT T eh SEh! GHI w1el o sii= ATEAH I & |
C, T C, =i o 31 ary shifed S sl ueh femam (de) sedt < | areedsmn
H ST T R | HUTRET o YUY & STTETRI 81 S o Te=Td Sedeh TG hl el o
9 K TEgarh &1 Th-Th Tehl 1@ T¢I JTa1 8 | 38! [l W@H o a1g
(1) T T W 3T R (11) 3T TERrd STl o AT YT IS ?

e
L TS T ST I &7 A & foret SeHTehR =meres o Todi & off ueh Sga &

ﬁwﬂﬁﬁﬁww%laﬁaﬁﬁnﬁssﬁﬁﬁwmﬁﬁwﬁwmwéﬁ%&

TS ST & | 37el: <Teieh § YaTfed 214 el Sd U Ud SeieriAl o 38 IS o

% st Hay i i |

() 5O UERR % YR ITEE § 36 71T 9 61 IH mm s~ SIS T IR AR |
TS TRuY =Te] A & G $HH U hE YelTled 8iH ol 8 ?

(i) dfe o g ar et s 3 : 2 U ° 8 U It & Ty Sofish § Sie e
8 | 1 IR | SoAagiq1 % 319Tg ST <l STITA T SHITT |

L, C W R % Ush Sufisha e o1 fopelt a.c. E1d & @1 el T 2 | %ok 3@
T YA ek aiay =t glcamen aem amy (1) Td dieeal (V) & S HeAT-31a &
feru osteh st <hifr |
T8 I §A1sC, ek 37
() afvae s wfdsTen = e |
(i) 9RO T FTeEN 9 YaTted sl & |
3T
() U AMIhd ANG hH TeEdT ¥ FhEl a.c. T &1 HRGEH, T=AT T
HRifafY q9EsT |
(i) = 6 Peel o Ia faga a1es 5 (emf) o T e a1 i |
(iii) =fe Feeht w1 G-I T &1, A1 56 G0 < Teh =k § T o b 7M1
ot stfa emf =1 7 STRReRaq BT 8 2
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31. (a)

(b)

(a)

(b)

32. (a)

(b)

SECTION - E

Derive an expression for the capacitance of a parallel plate capacitor
of plate area A and plate separation d with air present between the
plates. 5
Two air-filled capacitors of capacitances C; and C, are connected in

parallel with a dc battery. After the capacitors are fully charged, a
slab of dielectric constant K is inserted between the plates of each
capacitor. How will the (1) charge on each capacitor and (i1) energy
stored in the capacitor affected after the slab is introduced.

OR

An electric field E 1s established across the ends of a cylindrical
conductor of length L and area of cross-section A. Discuss how
electrons attain an average velocity, independent of time. Hence,
obtain a relation between current in the conductor and this ‘average
velocity’ of electrons.

(1) This ‘average velocity’ is found be few mm/s for currents in
range of a few amperes. How then is current established almost
the instant a circuit is closed ?

(11) Two copper wires having their radii in the ratio of 3 : 2 are
connected in series across a battery. Find the ratio of the drift
velocities of the electrons in the wires.

A series combination of L, C and R 1s connected to an a.c. source.

Using a phasor diagram, derive an expression for the impedance of

the circuit and phase difference between V and 1. 5

Under what conditions the

(1) 1impedance of the circuit is minimum ?

(11) Wattless current flows in the circuit ?

OR

(1) With the help of a labelled diagram, explain the principle,
construction and working of an a.c. generator.

(i1) Deduce an expression for the induced emf in the coil of the
generator.

(111) If T 1s the time period of the rotation of the coil, at what values
of T in a cycle, the emf generator is maximum ?
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33. (a) HHE qUT EQ FT M & ? TR et e Jierd i o foTe 3 o) 31w 8 2

1 < Tgfertt s o, ad W, ferfa & @ weerer 6 syt ® B ATt 9itE i e
o TeT¢ 71T ST T |

(b) UG % 38 feig R k™I ShI TSIl Ta IR e T &1 s 1) 3 & sferture i
T o &= 99— 3T —
(i)%?f%ﬂ(ﬁ)%ﬁl

AU

(2) U 3T IeTeehid, STa TohHl GUEY g T 3Td W Nidleie SHTAT 8, T ATHIThd
feptu1— 3 STSY | ST T SIfR ol SsTeh sgea— HIRT |

(b) () cfwhH figweh 1 gReh 43 6l o1 H 95d 91 991 BT g ?
(i) 3TUEdeh oA IEhIT T YXTedeh So=hI] oh his &l oTH TR |
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33. (a)

(b)

(a)

(b)

What are coherent sources ? Why they are necessary for observing
stable interference pattern ? Draw a graph showing the variation of
intensity of light with the position on the screen in Young’s double-
slit experiment.

Find the intensity of light at a point on the screen when two

interfering waves of the same intensity (I;) have a path difference of
(1) % and (i1) %
OR

Draw a labelled ray diagram of a refracting telescope when it forms
image of a distant object at infinity. Derive expression for its
magnifying power.

(1) In a telescope the objective has much larger aperture than the

eye piece. Why ?
(11) Write two advantages of reflecting telescope over refracting

telescope.
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MARKING SCHEME: PHYSICS (042)
Session: 2025-26

Code: 55/2/3

VALUE POINTS/EXPECTED ANSWERS

Marks

Total
Marks

SECTION - A

(D)%

(C) Whs™2,Whs ™!

(C) 1 mA

(q,+q,)(r, +1,)
e, nL,

(D) The final potential of the system equals

(A) South

(C) Copper

m_£_
Dyy=g=c

(C) is repelled by loop A

0|2 NS

(D) 2.1 x 103 Js

(C)n?

| (A)2.21 x 10735 kg

12.

(B)5.4)

13.

(C) Assertion (A) is true but Reason (R) is false

14.

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

15.

(D) Assertion (A) is false and Reason (R) is also false.

16.

(B) Both assertion (A) and Reason (R) are true, but Reason (R) is not the correct
explanation of Assertion (A)

SECTION-B

Finding the ratio 4,/4,
(i) For same kinetic energy 1
(i1) For same accelerating potential 1

i A==

(i) A=

I/‘.’

(5]
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18. e o i T2 :
(a) Writing two differences between intrinsic and extrinsic semiconductors 2
Intrinsic semiconductors Extrinsic semiconductors
l. ng=ny, 1. ne # ny (Alternatively
n, » n, or N, K ny
2. Low.conducuvlty . 2. high conductivity
3. Semiconductor without any 3 Semiconductor with doping /
impurity atoms added/ Pure Impure Semiconductor.
semiconductor.
4. Its conductivity depends onlyon 4. Its  conductivity ~depends on
lemperature temperature and concentration of
dopants
5. They are naturally occurring 5. They are manufactured 1+1 2
semiconductors
(Any two) or (Any other relevant difference)
19,
Calculating the length of the image 2
1. -1, 1
= 1,
r v u
LS
L1 uy
=% 1
(-20) (-25)
vy = —100cm 1 /s
R T e
v, (-20) (-30)
v, = —60 cm 1/z
Length of the image L = |v;| — |v;| = 40cm 1,
OR
I Calculating the least distance of coincidence of bright fringes 2
nlll = nzlz I/Z
n_ A
n A
ny _ 600 6 A
n, 500 5
I/2
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__ 6x500x1077x1.8
T 03x1073

=8 mm

Alternatively :nd, = (n+ 1)A,, we get n=5
s MAD  5x600x107x1.8

= - =18
i 03x10° o

12

20.

(a) * Giving cause of using manganin as wire-wound standard resistors. '/
* Calculating the temperature b

(b) = Explaining the dependence of a semiconductor on temperature '/
* Showing on a plot (graph) '

(a) * Manganin (an alloy) exhibit a very weak dependence of resistivity with
temperature
Ry = Ry[1+4e (t; — t4)]
1.25R, = Ry[1 + 0.004(t, — 27.5)]
t,=90"C

(b) * The resistivity of semiconductors decreases with increasing temperature.

(4

I/Z

21.

*Tracing the ray diagram. 1
* Finding relation between the refractive index and angle of prism.

—

From Snell’s Law

ny.sini = ny. sinr

A=r+n

A=n =0
1 X sin2A = n X sinA
2 sinA cosA = n X sinA

n = 2cosA

I/2
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SECTION-C
22,
(i) * Defining mutual inductance of a pair of coils. |
* Writing SI unit 1/,
(i)  Obtaining an expression for mutual inductance. 1%
(1) It is the ratio of the magnetic flux linked with a coil to the current flowing 1

in the neighbouring coil.

Alternatively:
It is the ratio of magnitude of induced emf in a coil to the rate of change of
current in the neighbouring coil.

Note: Award ('/2) mark if a student writes

sl
1
OR
el
M=
d(/dt

SI unit: henry(H) Or Tm?A~" Or WbA™! or VsA™!

(i) Ifcurrent I is setup through the solenoid, the magnetic ficld inside at its

center
B = pugnl

Flux linked with the circular loop of radius r(< R)
¢, =BA

¢y = (uynl Y(7r*)
Mutual Inductance

M=t
!
M = pnmr’

OR

® Deducing the expression for force acting on conductor B and showing the

T LI |
direction of force. 12+ %/,
*Writing the expression for force acting on conductor A 1/2
* Showing that Newton's third law is obeyed 1/2

—

B
e A, x
B sl ?.M - = - |

Note: Deduct %2 mark if direction of force on conductor B is not shown.

1/2

1/2

1/2

1/2
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Magnetic field due to current carrying conductor A at all points along the conductor
B

Ba = 5a (R
Force experienced by a segment of length L of conductor B

F"ﬂ.{ =Ihszll
Foa = IL (522) [t x (—F)]
- llﬂ]uth :
F =
T 4

Similarly

I _lul)lﬂth ke ¢
F —W( _])

Fau=—Fau
It follows Newton's third law

Alternatively:
B, = Hola Vertically inward

2nd Tas T
Fga =1y LB, = %L directed towards A

FAB = [,L By —d
_ MolaTpL
A 2nd
It is equal in magnitude to Fua but directed towards the conductor'B".

— —
Thus Fpa=-FAB

Thus, they follow Newton’s third law,

Note: Award 1 mark for the diagram if the directions are not indicated in
diagram but written

1/2

1/2
1/2

1/2

23.

Deriving an expression for the magnetic field 3

The magnitude of magnetic filed (dB) due to curent element Idl is
_ K0 l|dixd
dB = 4 a*

_ Mo rdl
dB = 4w (r*+x?)

1
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The components of the magnetic field perpendicular to the x-axis (dB )
are summed over and get cancelled.
The components of the magnetic field along the x-axis contribute towards
the net magnetic field

B, = [ dBcos@

_ (Mo 1dl r
4 (x2+472) "VxZ4rZ

B=Bi=—0"__ @
T 2xzertya

For N number of turns, net magnetic field

B =Ny
2(x"+r°)"

1/2

12

172

24,

(a) Identifying
* Isotopes Y 2
* Isotones Y 2
(b) * Writing dependence of size of nucleus on its mass number (A) 1/2
* Proving that density of nucleus is independent of A 1 ’/2

(a) = Isotopes: C, "C

* Isotones: "W Hg , " Au

(b)  » Size of nucleus a A3

Alternatively:
R=R,A"s
* Suppose m is the average mass of a nucleon, density of nucleus

_Mass
~ Volume

e mA

(RoA)

=23 = constant
" 4nR3

1/2
1/2

1 /2

1/2
1/2

1/2

25.

(a) Explaining the statement 1
(b) Finding the current through 3Q resistor in the circuit 2

(a) Electric current is a scalar quantity because it does not obey law of vector
addition.
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The current with an arrow is only to signify the direction of conventional HOME
current,
Alternatively:
Current do not follow the law of vector definition. The current through an area of
- —
cross-section is given by the scalar product of two vectors. 1= j.AS

(b)

1/2
In Loop ABEFA
3+3L—4(1-1)=0
41-Tly = Bscsssonmsviaiisval (1) '
In loop BCDEB
5-21-3l;=0 3
2l BITED el (2) /2 HOME
Solving equations (1) and (2), we get
Current through 32 resistor is y

7 2
ll =—A
13
Note: Award full marks if a student solves by another appropriate current
distribution in the circuit.

(a) Drawing for two equal positive charges
* Electric field lines 1
* Equipotential surfaces 1
(b) Explaining that electric field need not be a constant over each point of
an equipotential surface. 1

Page 7 of 15
HOME



Note: Award full credit (2 marks) if any student draws both in the same
diagram

(b)  Different points on an equipotential surface might be at different distances
from the source charge, so the electric field will not be constant at all points
as shown in the above diagram.

27.
Naming the electromagnetic waves and writing their wavelength range
(1) Also known as ‘heat waves’. Vat'fa
(ii) Used in LASIK eye surgery. Yat!hy
(iii) Used to destroy cancer cells. st
I 2
(i) Infrared waves .;;
Wavelength range: Imm to 700 nm | /;
(ii)  Ultraviolet rays 1 /;
Wavelength range: 400 nm to Inm | /:
(i)  Gamma rays i,
Wavelength range: <10 3nm :
28.
(a) Deducing an expression for de Broglie wavelength 2
(b)  Plotting a graph for a particle showing variation of de Broglie
sipr 1
wavelength A with N |
(a) Let charged particle is accelerated by potential difference V.
%mv2 =qV '
v= ’ﬂ s
m
De Broglie wavelength
h
A= ; '/3
A=—1
m [22¥
1= h
= Jamqv 1
® A
1
i
0 '
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SECTION-D

29, (1) (C) Boron

(i) (D)45x10°m™3

(ii1)  Award 1 mark to each student, who has attempted this part.

(iv)  (C)0.7Vv

OR 4
(A) 0.0l eV

(i) (A)YD(D—4f)

(ii) (D) Enlarged, reduced

(i) (B) 18.75 cm
30 |(iv) (D)65cm 4

OR
(A)-15cm
SECTION - E
31.
(a)  Deriving an expression for capacitance of a parallel plate capacitor
(b) Effect of inserting a dielectric slab on
(i) Charge on each capacitor HOME
(i) Energy stored in the capacitor
(a) Surface ' Ay A

chiuaaece densilty o

2| e ]

'—~+o++++¢+¢++‘[

= | l ‘ 1
- - - -

R e

S | z |
Surlace "
charye density — o

Electric tiled between the plates

o
E=Z
60

Fageil
Ag,

Potential difference
V=Ed

_ad

g,

Capacitance

c=1
v
4%

d

(&
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(b) (i) In parallel combination the potential difference is same across the
capacitors.
On insertion of dielectric slab capacitance of each capacitor becomes K
(dielectric constant) times.

Alternatively:

C'=KC

Hence final charge on cach capacitor becomes K times.
Alternatively:

ql -_— CIV

q' = Kcv

q' =Kq
Alternatively:

q,=KCV =Kq,

q.=KCV =Ky,

(ii) Energy stored by capacitor, U =%C V? As the capacitance becomes K times

energy stored by each capacitor also increases by factor K

Alternatively:
U =KU

Alternatively:

v, =1kcy =ku,
2

U, =%I\’C3V2 = KU,
OR

In OSM Q31 with Choice has been shown as Q31(a) OR Q31(b) (i) OR and 31 (b) (ii) OR for the first

option and as 31(a), 31(b) (i) and 31(b) (ii) for the other option.

(a) * Explanation for the time independence of average velocity. 1
* Obtaining relation between current and average velocity. 2
(b) (1) I Reason for instantaneously establishment of current 1
(ii) II Finding the ratio of drift velocities |
Vv -eE T . N ..
(a) | (™ where ris the average time between two collisions,

which is constant.
Distance covered by electrons between two successive collisions is almost
same.

1
§= 3 at? where a=constant, s=almost constant
So tis constant.
Alternatively
At any instant some of the electrons would have spent time more than -

and some less than r. Thus averaging over all the times we get a
constant time. This way we get average velocity independent of time.

HOI{IIE

HOME
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(b)

* Let n is the number of free electrons per unit volume in the conductor
of length L and cross -sectional arca A . Total charge crossing arca A in
time At is

q = —neA|v,|At

Where negative sign indicates direction of flow of electrons is opposite
to direction of electric field.

By definition electric current is opposite to flow of electrons.

~ IAt = neA|vy|At

| = neA|vy|

(i) Electric field is established throughout the circuit, almost

instantly causing at every point a local electron drift. As a result current is

(i) vy

established instantancously.

|
nenr?

v _ (2)2
Vdz ry

I
o=

HOIL/IE

32,

(a)

(b)

Deriving expression for
* Impedance of series LCR circuit and 2
* Phase difference between V&I

Giving the condition
(1) Minimum impedance |
(i1) Wattless current in the circuit |

(a)

Phase relation for series LCR circuit

Vi+ Ve +Vo =V

I/3

HOME
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(b)

Applying Pythagorean theorem, we get
T -
vm— va (ch- vlm)
Vrzn = ('mR)- +(imx('-imxl. )-
v v

Rz +(XC_XL )1 &

Where Z=\R*+(X.—X,) is impedance
lan¢= V('m - VLm = xf _XL
VRm R
Or

b (553

(i) At resonance i.e., X¢p = X,
(ii)  When the average power consumed is zero.

Alternatively:

Py =Vind s COS$ In OSM Q32 with Choice has been shown
For $=7/ ; cos¢=0, asQ32(a) ORQ32(b) (i) OR and 32 (b) (i

OR for the first option and as 32(i), 32(ii)
SPo=0 and 32(iii) for the other option.

avg
OR

(1)

(ii)
(iii)

For ac generator

* labelled diagram / construction 1
* Principle 1
* Working 1

Deducing expression for induced emf 1
Giving the times at which emf generated is maximum in terms of T |

ringla N ba \‘ Altermt g vanl

\,
N
Caurlion
hrashen

HOLVIE
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(i)

(iii)

* Principle: It is based on the principle of electromagnetic induction.

When the magnetic flux passing through a coil changes continuously, emfis
induced.

Working: When coil is rotated in magnetic field, magnetic flux linked with
it changes and emf is induced in the coil.

Flux linked with a coil at any instant of time placed in magnetic filed rotating
with angular speed w
¢, =BAcosmt

From faraday’s law

g:-N%
dt

&= NBAwsin o

. ’ T 3T
EMF generated is maximum at ; and T

s

33.

(a)

(b)

* Defining coherent sources 1

* Necessity for observing stable interference pattern 1

* Drawing graph showing the variation of intensity of light with the
position on the screen 1

Finding the intensity of light for path difference

WA
(1)Z |
2

(i) 3 1

(a)*

Two sources of light emitting waves of same frequency and constant phase
or zero phase difference are said to be coherent.

If the sources are incoherent, interference pattern will change with time.
Hence the positions of maxima and minima will also vary rapidly with time
and we obtain ‘time averaged” intensity distribution.

Alternatively:

If the two sources are coherent then the phase difference at any point will
not change with time and we will have a stable interference pattern.

7!

=

~——  posilion on Me SCTCCH —
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(b) (i) 1=4I, cosz(f)

A
Ap=;

2r A
=%
=7

I=41,co8* Z
4
=Y
(i) Ap=
¢=

N owix

&)
w N

¢=

w|§ >

1=4I, cos’ Z
3

=1,

Note: Award ('/2) mark if the student writes 1=41, cos’ (%’J

- and 33(a), 33(b) (i) and 33(b) (ii) for the other option.

(a) * Drawing labelled ray diagram of refracting telescope
* Deriving expression for its magnifying power

(b) (i) I Giving reason for the larger aperture of objective
(i) IT Writing two advantages of reflecting telescope

o -

(a) *

I/_.

l/l

OR
In OSM Q33 with Choice has been shown as Q33(a) OR Q33(b) (i) OR and 33 (b) (ii) OR for the first option

Page 14 of 15
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r

—

f

¢

(b) (i) With larger aperture even the fainter objects can be observed clearly.

Alternatively:

With larger aperture, the light gathering power and its resolution / resolving
power increases.

Alternatively:

Large aperture helps in correcting more light from distant object ~ which
forms a sharper/ brighter images

(if) = There is no chromatic aberration in a mirror.
* Spherical aberration in case of parabolic reflectors is removed.
* Requires less mechanical support
* Cost effective
* Brighter / sharper image is formed

(Any two from above or any other appropriate advantages)

)

(‘2412
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1 1
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v; = =100cm 1/2
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v, (=20) (=30)
1

v, = —60 cm /2
1

ufefd @ i L= |v,| — |v,] = 40cm /2

Ao
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n, _ 600 _ 6

n, 500 5

AD
max _ 1
Yo =M

__ 6X500%1077x1.8
0.3%1073

=18 mm

m_: ‘nﬂl = (n + 1)32 ’ n=>5

n, 4D 5x600x10”x1.8

lJr,

s =74 03x10° |8 mm
0 (a) o &R aarET & s @ ar @ alest aag e e afodsl & Ferfo
Iy # @ o 2 'h
® T & A B GREET BT '
(b)  *arfae®e @ wRREET @ a9 o MR e b)
o U (sera) TR FHE '
(a) o #f (Frsirg) @ sfeersar 9ga gdo am-—fafar wafifa e &) Va
1.25R; = Ry[1 + 0.004(t, — 27.5)]
t,=90°C
2 v,
(b) * Earerd @) AfAREE 9 agE W Hed &
IJ,r2
* e
I-“Z
T
21
o fvur R Gigar | 1
 suaeteme afix Biow @ @ & drg dda Fare | 1
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2 sinA cosA = n X sinA

n = 2cosA
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dt
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B = pgnl
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Ferar
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* giefd A W S ael dd & avia feraH 12
o a6 ug e @ dry Fram & sgeT 8 1/2

2

1,2

1

2

HOME

Page 7 of 18




*fl—

Ib ?M

- — —

H\amswmﬁmmaﬂmﬂﬂﬁuﬁw 1, 3% Fre forar WY |

WBa%wﬁﬂgaﬂqi fala araé e A & RO gaay

&) =L k)
mBa‘:‘wwaﬁma’m
Fm—f LxB.
Fga = IpL (Mu)lrx(_k)]
il LL A
"~ 2xd J
1B COrd

wl L, -
F.
o D

Fu=—Fu
UE YA B R R B Ay §)
Yofoas: A B

1
= Hola et s
2nd
Fga =1y LB, _"g';bl.mmaam
F,‘B=IELBb z‘ I,
uplaIpL —d
Fpp = -2ab—
ABT Tond
78 Rt 7 Fpa @ @R & Wy faen aes ‘BT aiR R

- -
@ Fpa= —FAB

I A Ui ga @ R Frgm &1 arem e 2

Fas T

e afk R ¥ Rul @ Rard 18 & A Rredt 1€ & o el B | 1 ofw Rar om)

1/2

le

1/2

1/2

HOME

Page 8 of 18




23.

daata &m @ foy alvie @ gafa s | 3

g e Idl & @ ey a3 @ aftam

1o :[Eixa‘|
4t a?

_uo _idl
dB = 4 (r2+x?)

X-3i8T & wdall et F1 warfoa @ & of 3 Pl § o )
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