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General Instructions :

Read the following instructions very carefully and follow them :

1)
(i)
(iii)
(iv)
()
v)
(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*Js

e=1.6x1019C

Hy=4nx 1077 T m A~

gy =8.8564 x 10712 C2 N1 m2

1
e =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 1023 J K1
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HIAR aitafdd g @ :

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 T ST Thleh (0 — 10 mA) TRER % THiX
H uftafaa feram mom 8 | 38 oariet o quf what faardur yre s o fofe smawaes am
N T —

(A) 10 mA (B) 100 mA

() 1mA D) 3 mA

r, T, (> 1,) BSAI3 % oY § T 91g % G el i S 9 3™ 591 g, T g, 8
TR e H ST Sl €, frefetiiad # & M | e Tl 76 7 ?

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

(©) Fram n sife fag — %)
4mE, (ry +1y)
1 (q]_+q2) (I‘1+I‘2)
4mE, Iy Ty

% S B A1 S |

(D) Trrr = 3ifem fava & S B T2 |
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IEI H
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 XC
C1
45° _#Cy
302 1
)
1
@ 3 ®) 2
1
C 3 D)
© 3 ® 75
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) Whbs2, Wbs (B) Wbs!, Wb
(C) Wbs2, Wbs! (D) Whbs™1, 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) 3mA

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)

4mg, ryry

(C) The final potential of the system equals

(D) The final potential of the system equals
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WIS fer HiifeTeh IR I TR & Hich TSI & 3T 3T HHA fIem™ Teh Feaierk arn §
ST © A X G T & W@ 8 | R Qe AR R ot foig v g &
i fean @ :

(A) efeqor i 3 (B) gd I AR

(C) ufyem &t 311 (D) I AR
TR o @ ford aerel <l Jeehia Y o H AN 2 ~1 <3 <0 ?
(A) TveHtREm (B) I FANES

(C) HR (D) Fha

frafa # nfomm foret Igagehia 0T & ST &F Td gEh & IE¥dl i e
et fopam St 3

E = m sin(az — pBt)

B =n sin(az — Bt)

&l m, n, o TF P T S Ao frdms g | 31

-

@A) %=c,g¢c (B) %:%:c
©) g:c,%ic (D) %Z%Zc

9T TR & S ¢ H8H JAThR 9 A T B foreft TS W Te gER o Tehe TTfua fopt T
3| 9 A S T Sl T Sier T 2 3R SEHH G ST qNHTO T 6 |1 Sedl 7 | 36
9T WEI 9 B

(A) FrRwa?

(B) <9 A i 3R TR BT 2 |

(C) @ A g ufcreniva foranm Sran & |

(D) 3 ZeTHM g, % Uid: G HLaT 8, N T FRR T B |

BISSISH T o S Higed U, fopeft e # faw seieeia <l ed il —3.4 €V 8§ |
THHT 10T T BT —

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

(C) 3.31x103Js (D) 2.1x103Js

TSI WATY] % SR Higed o IHN, ndl ®el § fopell soiagia &1 qiGhAu-HTd
FHTAT BHT 8 -

(A) n% B) n2¥%

(C) n3% (D) n%
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5. 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 1
(A) South (B) East
(C) West (D) North

6. Which one of the following materials has magnetic susceptibility y in the

range -1 <y <0? 1
(A) Aluminium (B) Copper chloride
(C) Copper (D) Nickel

7. The electric field and the magnetic field components of an electromagnetic
wave travelling in vacuum are represented as 1
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

8. 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 1
(A) remains stationary
(B) 1s attracted by loop A
(C) 1srepelled by loop A
(D) rotates about its centre of mass which is fixed

9. In Bohr model of hydrogen atom, an electron is moving in an orbit, with

total energy —3.4 eV. Its angular momentum will be 1
(A) 1.05x103*Js (B) 6.63x103*Js
(C) 3.31x103*Js (D) 2.1x103*Js

10. According to Bohr model of hydrogen atom, the time period of an electron

in its nt? orbit is proportional to 1
(A) n (B) n?
(C) n3 (D) n*
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11.

12.

13.

14.

15.

16.

100 nm TUTEE % Bl I ol GHM BIdT & -
(A) 2.21 x 10735 kg (B) 6.63 x 10733 kg
(C) 1.11x1035 kg (D) 3.31x 1033 kg

5pCWaﬁ§ﬁ§3ﬂaﬂx-yWﬁﬁg(lcm,1cm)‘3l'{343|'f@4"d%IGMCW@
31 foig SR 31 § 79 (—3 cm, 4 cm) T AT SIAT 2 | 39 Tohw H o Tl & -
(A) 0.54d B) 54J
(C) -0.54d (D) 10.8d

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

ST (R) & &Y T THITehd {3l AT B | 379 T3 o fote = few e faemedi (A), (B), (C)
3R (D) ® ¥ Tt I g :

(A) U (A) T HR (R) ST T & 3 HRT (R), HIF (A) ! T& AT # |
(B) HUA (A) 3T HR (R) gHI T &, Thg HRT (R), HUF (A) 1 el e 781 2 |
(C) o (A) T &1, fohg 0T (R) 38 ¢ |

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

Y (A) : QI I ST ! ! A wfdd P, wd P, (> P,) ? #ofsha &
T V diee & feueam |id & ST 1 8 | e gRT Suye Sfed
P, gR1 39y WIfed & A g1t Afe 38 +ft 3¢t B @ Sfig1 S 2 |

%I (R) : T V diee o fuum 6id 9 T foret dega gfaa g Suve wifed
30 Tlerier o AT Bil 2 |

HUT (A) : TehTY H JehTST % ST § HYHR 30~ & Hehl 2 |

w1 (R) : 19 Sl hell g TR qUI SAfdeRlol i &, af formeft safesror &
Tl T ITUHT BT R |

®AT (A) : Tordlt p-n T T & el sEER ® favye TR &6 3=
Tl g |

&R (R) : Tl 9EE | p-n T ST & U0 & = o T8 e
39 &) feen 4 2t 2 forew 9ft 4 wra: ffdq Seear adi 2

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

=1 (R) : Toret repTeT Hoidl g8 o foTg stmaferd srepmet shi STrEf v(> v,) e &
et fava se ST 2
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11.

12.

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

A point charge of 5 uC is located at (1 cm, 1 ¢m) 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

(A) 0.54d B) 54d

(C) -0.54d (D) 10.8d

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)
B)

(©)
D)

13.

14.

15.

16.

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

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

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

Assertion (A) is false and Reason (R) 1s also false.

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.

Reason (R) : The power consumed by a electric device when
connected to a dc source of voltage V is proportional to
its resistance.

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

Assertion (A) : On forward biasing a p-n junction diode, the height of
the barrier potential increases.

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.

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

photocurrent increases.

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

~55/2/3~ {}  WAAMAMAWAWMAWAAWAMAA 9 . P.T.O.



17.

18.

19.

20.

21.

Qs -9

3T 01 T WeH § Hag § Al et A, 3 A 1 ST (/). ) F1d i
() afe 3 aHE Tiast St & Tfeme 8 |
(i) 3! TUH fIMETaR % 3T wIiid i o qid s1g

9 Ud gt 31 =Tetehl H hiE QR (AR |

20 cm %IhE Gl % T T SUUT hi & o ST 5.0 cm TS H Th UHA 39
TR W TS 3 o6 8ot Fehean R0 gdur & 25 cm it gt W B | Ui & wfdfem &
SIS gfehferd HIRTT |
3T

%71 o T3ferdt ST 5 500 nm T 600 nm % & dwTeEt & fHfifa oo gt o1 3w feRa
T | SRt SRS w1 STaeieh f3HTi o @Haet ¥ 1.8 m G T U6 W e | frf
% fi= gl 0.3 mm ? | S 3T ¥ 38 =aw ¢ft &1 afeker e g w gHl
qaTeE % 4w fihs Tt g |

(a) TR I AU H ST 7T T Tfaiedi < Fmior & Hfe o6t o S d dRn St g ?
39 A9 % UM I qieherd shifore f5g w foret ar & gfatiy =61 9@ | % am
(27.5 °C) W 38 TqUe & A & 25% 31feeh & ST | aR & 9ered & am™
gferier 7uTTeh %1 7 0.004 °C1 % |

(b) T i foRIgehdT a9 T He Mt s & 2w (wie) g e |

A 3T9dh B & hid & Rl 5T % Th weAsh T TR 6l s fomor 2A ST |
JTfed il 8 | 9 HeTsh W TS o R A8 oo o1 |1 % U8 § Tl § 98
TSTd A9 g <907 S7 feam TR @ | 39 Heteh 9 TohUeRt fohTul 39 B U W el & o ™

TR 98 T o |
T TohT0T ST SHTEY 3R T o ueref & STqedHTes qoT S0 hivr § Ha¢ 3Td <hif |
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17.

18.

19.

20.

21.

SECTION - B
Find ratio (ka/kp) of the de Broglie wavelength A  and Kp associated

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

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

Write two points of difference between intrinsic and extrinsic

semiconductors.

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.
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.

(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.

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

Show it on a plot.

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.

~55/2/3~ {}  WAAMAMAWAWMAWAAWAMAA 11 . P.T.O.



22.

23.

24.

() Hefcrl o T SIS o =T Y07 6t aiedTt ferfaw | saept SI ATeh T3 |

(i) R e wd L arE o U wislt giEnferent shl Tcies 3o e § n W @ | 96
fft aftTfereht % g W r(<R) Frson %1 T JAhR U 39 YR W § 5 gl
317 qIATICTohT <l 3787 < 1Y FUTA! BI & | TRATICTRT 3R T o 3T=I1=T K0T
feru osteh sgea=1 <hifr |
FeET
Tl d ¥ 9o 3 e WY FAIaL a1eh A 3R B WA fowm A R fowga ww I, R I @
TEA R & | ATEh A o BRI dTgh B hl a3 L T & T8 I bl SHofeh e hIfog
3R o= o qWIisT | ATE® B % HR0 a5k A Hl a8 L T A T 1 b [ARag
31T guTTgd <hY 78 =g o dia Fam 1 STTa F TR |

Sedeh ¢ e % N U 61 b SR Heet # 1 9 yeied & @ 2 | 39 heell %
378 T g & gl R e fopeht fiig R b & B 3 oty =it sge iR |

(a) T=fefaa Tt W femm Fifse

12 ~ 198 14 ~ 197
K g’ K Au
6 80 6 79

TToh] THEATeh! Ue GHHTIERT o ot # forvrfora i |
(b) et 1fier =1 3THTT geaH HEAT ‘A’ W fohm wehr fasit st 2 7 firg hifsie fos
goft ATfiTent <1 Bcal Teh 3Tk BIdT & 3T I8 A T i 72 =t |
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22.

23.

24.

SECTION - C

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

(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.

—
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.

(a) Consider the following nuclides :

12

6C, 198Hg, 14C, 197Au

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.

~55/2/3~ {}  WAAMAMAWAWMAWAAWAMAA 13 . P.T.O.



25.

26.

217.

28.

[=]4 =]
() et o ) vt e g T T % T A o o o R me
T ATy TR B |7 — 39 oA i e il | 3
(b) To=r # wiv e afwy # frr=ie o Rt w1 swm e 3 Q ufeliy § yerted g9
Tl SR <1 WH T I |

5V
A > —c
e 39% 2Q%
3V 9
40
LA D
K E

(2) TH G § FB gl W W S TN % Gl ST =g HTeRIT o Feprd o forg

g & [T q gufaet I8t % 3 s | 3
(b) W (a) H ST T 7Y G I ITAN hlch ATGAT hIC, Toh fohelt Tt g8

T foig T ST & SRIeR B AT SATevdeh 1 gl & ?

3 SYAYThIA AT HT H FATSY -

G) = Fwma N s |

(i) TSert 3w Aftes (LASIK) 95 e fshan | fohan Sar 2 |

(iii) TSRt ST ST 6T HIfHIT I T8 HH & fore ferar ST 2 |

b qTeEd e ot @Sy | 3

(a) q TSR 3 m FHHH T Teh HU7 V faaial & o9 =id fpan St 2 1 sa o q
Tg ¢ et qreed o forw sieteh =ca— HifvT | 3

(b) q S 3N m FEAA & Teh B & ¢ ATl qUICE, xﬁ,%%m&qﬁaﬁh
ST B3 UTh STeiRad hifsre, &t V a8 favarat & frem o1 i @it fornmn g |
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25. (a) Explain the statement : “Current is a scalar although we represent

current with an arrow”. 3

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

circuit shown in the figure :

5V
A > —c
e 39% 2Q%
3V < <
4Q
L AAAA D
K E

26. (a) Draw electric field lines and equipotential surfaces for a system of

two equal positive charges separated by some distance. 3

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

a constant over each point of an equipotential surface.

27. Name the electromagnetic waves which are (i) also known as ‘heat waves’,
(11) used in LASIK eye surgery, (ii1) used to destroy cancer cells. Also write

their wavelength range. 3

28. (a) 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

(b) Plot a graph for a particle of charge q and mass m showing variation
of de Broglie wavelength A with W, where V 1s the potential

difference through which the particle is accelerated. 3
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I HEAT 29 AAT 30 HE-HLIA NG Y7 & | F= Tt 1 ue g = few M
T % I |

29. TRt p-YR YT n-YhR Fe=Ters § IUYF G H1 Ul (Doping) Feh 0
p-n Gy # ufafdd foram S aehat 8 | IgEET 19w AT i IR ek foeer g
HROT S & At U I & o HRUT A ITuHEs argh 3Tuarg g i
Hd B | IEEfd SIS T T 9 319eTg 9RT o 9UsK Bl § | SEEhRl St 39
T I W L <l 8 | 3UTTT SRS O i ferelt weh feom o yanfed 89 a1 8 | SMTe
%1 g T[T feehTi & fmtor & 3= & <t a2 |
() p-IHR I JEfETAS I HH o foqu i o fFfefaa o & o stuges ot

Juftsa (Dope) ERUSIRIER,
(A) HIEHRH (B) o
(C) «H (D) wfvert

(i) Toreht SreiaTeres T SoIdRHT T HEAT-T9 5 x 1022 m—3 7 | 360 fogi &1 wen-
T FE ? (@8 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 TG & ST —
(A) T EIq: SEEEIh dTgehi o ITUETE o HHUT & & |
(B) YRI Ji&q: 3TcUEETS dTEehi o JTUATE % HRVT BT 1 |
(C) Tor@RuT 9T HYETE YT o SRS Bl 2 |
(D) 9 1 AR AR |
(v) Tofeteria srTE o fotu Tl Sieedr 1 I BT o TerT —

A 02V (B) 05V
© 0.7V D) 15V
AT

(v) &84 Ge U I3 YIS ded UM LA & a1 39 IR g dl -8 5
IR ST TETIST S T ISR g S @ fohg uTEat solegia aftora: sfed @®
JATAT R | 39 SAFL shl ST Il & SITHT —

(A) 0.01eV (B) 0.05eV
(C) 0.1eV (D) 0.15eV
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29.

SECTION -D

Question numbers 29 and 30 are case study based questions. Read the

following paragraphs and answer the questions that follow.

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.

@)

(i1)

(iii)

(iv)

(iv)

Silicon is doped with which of the following to obtain p-type
semiconductor ?

(A) Phosphorus (B) Arsenic

(C) Boron (D) Antimony

A semiconductor has an electron concentration of 5 x 1022 m=3. The

concentration of holes is (given n; = 1.5 x 1016 m3)

(A) 5x1022m™3 B) 1.5x105m=3

(C) 9x108m™3 (D) 4.5x109m™3

During forward biasing of a p-n junction diode, the

(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.

The threshold voltage for silicon diode is about

A 02V (B) 05V
© 0.7V D) 15V
OR

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

(A) 0.01eV (B) 0.05eV

(C) 0.1eV (D) 0.15eV
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D0

30, " T ot 35 et ot o s e 9 o @D g R R
3 1 Freneft i 3 efe— R i 1 o 7 o e et v & i & B 3R 7
TR Ty ferfeis ofe <t <1 ferferii # e B 2 | ofd bl g o) feufaei s e gl d R 1

@)

(i1)

(iii)

(iv)

(iv)

‘CHAAR :

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

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

fore o6 31mTY <At gorn | i i 34 < feafaat | s wfafes 1 st g, s
(A) T, SEd (B) I, TP

(C) amafeq, srafia (D) Iafdd, TEHd

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

(A) 15.50 cm (B) 18.75 cm

(C) 20.50 cm (D) 22.75cm

H1 fop fopeft fow TTT 3Tt o <l Bk gt 15 cm 2 | e SR ug s S i gli
fow T fopm forehed o forq o W fofer <6 Q) wom wiikiferar ST &1 Hehil ?

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

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

3 3 vt et O g T T R 1 g A ) DA, A

HAAE :
(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.

@)

(i)

(iii)

(iv)

(iv)

The value of d is

(A4) DD — 4f) (B) DD - 2f)

(©) 2Dt D) DO -9

Compared to the size of the object, the images formed in the two
positions of the lens are respectively

(A) reduced, enlarged (B) reduced, reduced

(C) enlarged, enlarged (D) enlarged, reduced

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

(A) 15.50 cm (B) 18.75cm

(C) 20.50 cm (D) 22.75cm

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 ?

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

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

(A) —-15cm (B) —-10cm
(C) —20cm (D) —-30cm

D0
IEI':
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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 hi anfar  fag
SISTeh ST hITTT T eh SEh! GHI w1el o sii= HIEIH I & |
C, T C, TiaT o g1 ary shifed ST ol ueh femam (de) sedt < | areesmn
H ST T R | HUTRET o YUY & STTETR 81 S o T9=Td Sedeh TG hl el o
9 K TEgares &1 Th-Th Tehl 1@ T¢I a1 8 | 38! el W@H o a1
(1) T T W 3T R (1) 370 TERrd STl W AT Yo7 IS ?

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

Ewﬂﬁﬁﬁww%mﬁaﬁﬁnﬁssﬁﬁhwmﬁﬁwmﬁwmwéﬁ%&

TS ST & | 3el: <Teieh § YaTfed B4 el S U Ud SeieiAl o 38 HIE o

% st Hay i i |

() 5O VORI % YR ITEE § $6 /1T 9 61 IH mm s~ SIS BT IR AR |
TS TRuY =] A & qid $HH U hE YelTad 8iH ol § ?

(i) dfe o g ar et e 3 : 2 31U ° 8 U It & Ty Sofishr § Siie e
8 | S IR | Soiagiq1 % 319Tg ST <l STITA I SHITT |

L, C W R % Ush Sufisha e o1 fopelt a.c. E1d & @1 el T 2 | %ok 3@
T YA Lok aiay =t glcramen qen amy (1) Td aieeal (V) & 9 HeAT-31a &
feru osteh sgea=1 <hifr |
T8 I1d §A1sC, Seh 37eH
() afae B wldemen = g e |
(i) 9T T JTeE 9T YaTted s & |
CRE
() U AMIhd ANG hH TeEdT ¥ FhEl a.c. T &1 HRGEH, T=AT TH
HRifafY q9EsT |
(i) = 6t Feel 1 Ia faga 918 5 (emf) o T e a1 HIT |
(iii) =g Feeht w1 G- T &1, A1 56 GUM < Teh =k § T o b 7M1
ot stfaq emf =1 A 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.

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 ﬁ 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.

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)

(b)

(a)

(b)

TEHT TN G R B & 2 TR Safaentor Tt Jfea o & fore A i S1rasarss & 2
1 < Tgfertt s o, ud W, ferfa & @ weerer 6 syt ® B ATt 9itEd i gure
o TeT¢ 71T ST |
UG o 39 foig T ehTRI <hl isrl ST sHITSTY Se Ueh &1 efterelt 1, shl g1 saferehtorehidl
T b of 9- 3T —
(1)% qe (ﬁ)%sh

YAl
T U fTEhd, STa fohell Teer awq o1 3Fd W Wldfes =11 B, 1 AR
feptu1— 31 STSY | IHhT T ST ol SsTeh sgea— HIRT |
(i) cfeRId | ATNGIIH T gRe FAeh hi Gl H 950 IS R il & ?
(i) 3TIEeh oA IEhIT T YXTedeh S =hI] oh his &l oTH TR |
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33. (a) 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. 5

(b) 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
() % and (i1) %
OR

(a) 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.

(b) (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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