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General Instructions :
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All questions are compulsory. There are 27 questions in all.

This question paper has four sections . Section A, Section B, Section C and Section D.
Section A contains five questions of one mark each, Section B contains seven
questions of two marks each, Section C contains twelve questions of three marks
each, and Section D contains three questions of five marks each.

There is no overall choice. However, an internal choice(s) has been provided in two
questions of one mark, two questions of two marks, four questions of three marks
and three questions of five marks weightage. You have to attempt only one of the
choices in such questions.

You may use the following values of physical constants wherever necessary :
c=3x108m/s

h=6.63 x 10734 Js

e=1.6x10"1°C

By =47 x 107 TmA™!

g, =8.854x 10712 C2 N1 m=

L9109 Nm2 2

4rng,

Mass of electron (m,) = 9.1 x 103! 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 constant = 1.38 x 10-23 JK~!
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SECTION - A

Frgfera T 3R Waerd: gfaa s o = fawed HifT | 1

Distinguish between unpolarized and linearly polarized light.
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Define the term “threshold frequency”, in the context of photoelectric emission.

OR

Define the term “Intensity” in photon picture of electromagnetic radiation.

a9 § gfg B W ot =Tereh § 319aTg o fohe Tehr wwTfad gran @ 2 1

How is the drift velocity in a conductor affected with the rise in temperature ?

FERT Shl =AW FT foem #, Yveh fame o Smaf aieR i 30 MHz § %A R Sfdsfd #a0
[ERIEIGIR 1
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In sky wave mode of propagation, why is the frequency range of transmitting signals
restricted to less than 30 MHz ?

OR

On what factors does the range of coverage in ground wave propagation depend ?

39 fefer o forqa & 1 e sTifaa i foem g g 3Tmaw +q ferdl ST =Imeren
qfgeht o fehe W@ 2 | 1

Draw the pattern of electric field lines when a point charge +q is kept near an
uncharged conducting plate.
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SECTION - B
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(a) Define the terms, (i) threshold frequency and (ii) stopping potential in
photoelectric effect.

(b) Plot a graph of photocurrent versus anode potential for a radiation of frequency v

and intensities I, and I, (I, <L,).
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Why a signal transmitted from a TV tower cannot be received beyond a certain
distance ? Write the expression for the optimum separation between the receiving and

the transmitting antenna.
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State Bohr’s quantization condition of angular momentum. Calculate the shortest
wavelength of the Bracket series and state to which part of the electromagnetic

spectrum does it belong.
OR

Calculate the orbital period of the electron in the first excited state of hydrogen atom.
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Why is wave theory of electromagnetic radiation not able to explain photo electric

effect ? How does photon picture resolve this problem ?

10, Gl ST (2, V) 3 (P, V) & 1o el i) B o, i) e e
e TRt v 3 Rt @ e e 2, 1P, 3 p, ¥ it i 5 O we B A
T i T :

Two bulbs are rated (P,, V) and (P,, V). If they are connected (i) in series and (ii) in

parallel across a supply V, find the power dissipated in the two combinations in terms
of P, and P,.

11, TEgeE T 6 fodi 3 g 3afsra stawen o el § qiGhav i Soieg 8 993
2 STt aee o AT % foTu sHisteh e <HIfSAT | 5

Obtain the expression for the ratio of the de-Broglie wavelengths associated with the

electron orbiting in the second and third excited states of hydrogen atom.

12, ¥ TR T g, bt & B S 38 ST s bt e <6y feEn & 300 hion s
' 2, 1 ufeafa # wifqwm 2 | 3@ & <h Sufeafa d 59 0 <1 v& 9o smftgg hifse 3R
SR <hIfTT foh T8 U1 30 9 G R T1fd hLaT 8 | 2
A charged particle q is moving in the presence of a magnetic field B which is inclined
to an angle 30° with the direction of the motion of the particle. Draw the trajectory

followed by the particle in the presence of the field and explain how the particle
describes this path.
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SECTION - C
(a) SATET HifoT Top fepeft o1& TTfireh gRT o-ShuTT T TEUHIS Tehivia 3| 11k o dTgst
% 91 T fohd TehT T TG L Tehdl 2 |
(b) IE I3 fop TTfireh 1 Tcal gea T A W R T e |
(a) Explain briefly how Rutherford scattering of a-particle by a target nucleus can
provide information on the size of the nucleus.

(b)  Show that density of nucleus is independent of its mass number A.

TEFAR 1 B g fafge | sraeen 3@ 1 gerdr @ sehl sRifafn f
ST T | TrgerAIe= 3T 3 foTe =i wmH T |

State the underlying principle of a cyclotron. Explain its working with the help of a

schematic diagram. Obtain the expression for cyclotron frequency.

3T S o o1 |9 AR A 3R A, & T fewm & o 131K 21 Yartsd & @1 2 T
AR dm e | A, 3R A, & o=, forel det ar A, &8 1.5 [ 9/ yarfed &l
&1 &, %l el W AT ATk I W A 3R A, o HROT R =2 &1 A & 2 T A, T

e 9 399 yaTfed foed o w R e g 2

Two infinitely long straight wires A and A, carrying currents I and 21 flowing in the
same directions are kept ‘d’ distance apart. Where should a third straight wire A,
carrying current 1.5 I be placed between A, and A, so that it experiences no net force
due to A; and A, ? Does the net force acting on A, depend on the current flowing

through it ?
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(b) Toga 3Tl B o forell TEge o U1 36k v fguTorh o fopell formg T foregd &9
Q=i Sgea= Shifre | 3

(a) Draw the equipotential surfaces due to an electric dipole.

(b) Derive an expression for the electric field due to a dipole of dipole moment p at

a point on its perpendicular bisector.
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Using Kirchhoff’s rules, calculate the current through the 40 Q and 20 Q resistors in

the following circuit :

N 20 0
A :l AN B
40 Q
DpF——wvwWw C
E +I — wa F
40V 10
OR

What is end error in a metre bridge ? How is it overcome ? The resistances in the two

arms of the metre bridge are R =5 Q and S respectively.

When the resistance S is shunted with an equal resistance, the new balance length

found to be 1.5/}, where /| is the initial balancing length. Calculate the value of S.
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(a) Describe briefly the functions of the three segments of n-p-n transistor.

(b) Draw the circuit arrangement for studying the output characteristics of n-p-n
transistor in CE configuration. Explain how the output characteristics is
obtained.

OR

Draw the circuit diagram of a full wave rectifier and explain its working. Also, give

the input and output waveforms.

19. °g Tmr i wiwrsr fafew | grtee a g o e w1 STt e TeH o e
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foreht e o “SAuadTR <hl aitareT foiRgu | su fafa 4 smadais & ©a & =g &
HeATUd T ST i3 FHa aUITY F9-= g1 § foed 71eaq § 9= s @i 2 |

Define the term wavefront. Using Huygen’s wave theory, verify the law of reflection.
OR

Define the term, “refractive index” of a medium. Verify Snell’s law of refraction when

a plane wavefront is propagating from a denser to a rarer medium.

30 ey R R S S § S A A e A S T A o e B
Teh HId ol Ieci I | ITeh1 3Tl 7 ferfeg |

(b) Tog T H SremmH foega & &1 37Hd S T9@ IR ARHE Ihid &
3T Froll T o THH 7 | 3

(a) Identify the part of the electromagnetic spectrum used in (i) radar and (ii) eye

surgery. Write their frequency range.

(b) Prove that the average energy density of the oscillating electric field is equal to

that of the oscillating magnetic field.
: EIFEl
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fehe Torg wwmIeH fefa T forell et grelie (QiaRieh) 1 AmTishd TRE BT |

forelt SereTrent § W@ gad Tl qEd % IgYEE B BIHE gl 15 m 3 A 6
Hhd g 1.0 cm 2 | A 39 geuih I TN THHT HI @ W fore R S B, @
T g & =guT o Jidfers 1 T8 F1d ShIfSTT | T=5HT 1 I 3.48 x 106 m 31
5T <6l HETH BT3.8 x 1085 m R |

Draw a labelled ray diagram of an astronomical telescope in the near point adjustment
position.

A giant refracting telescope at an observatory has an objective lens of focal length
15 m and an eyepiece of focal length 1.0 cm. If this telescope is used to view the
Moon, find the diameter of the image of the Moon formed by the objective lens. The

diameter of the Moon is 3.48 x 10® m, and the radius of lunar orbit is 3.8 x 108 m.

(a) e fopet STmame wIgfora at < aferehan TR ftam STt & A 31 B g fefua
fpe T 2, @t A, B % UGl § WIS Feehich o Tt iieh fifau |

(b) 2 MHz 3R 3R 15 V e aicear i forell ares a1 #1 Aige & % fog
20 kHz 3Tgf1 3R 10 V RIER Sreear o foret dem R o1 saem fora mo 2 |

HIGTH HTheh TREhIoTT SIS | TG HIGTH — Gehieh Teh § W FT T@T ST
g7

(a) If A and B represent the maximum and minimum amplitudes of an amplitude
modulated wave, write the expression for the modulation index in terms of A & B.

(b) A message signal of frequency 20 kHz and peak voltage 10 V is used to
modulate a carrier of frequency 2 MHz and peak voltage of 15 V. Calculate the

modulation index. Why the modulation index is generally kept less than one ?

10 E%
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YAl
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(a) State Gauss’s law for magnetism. Explain its significance.

(b) Write the four important properties of the magnetic field lines due to a bar

magnet.
OR

Write three points of differences between para-, dia- and ferro- magnetic materials,

giving one example for each.

24 (a) W BREEEE D, D, 31X D, W €=TThi % & & [ JU8-3TRIA FHA:

2.5¢eV,2 eV 33 eV 7 | 70 U HIF T1 BIISANE 600 nm TUICE o JehTT
TG & TR ?

(b) ARG I S BIISRTST T Y=o Ug=TC¥Teh S H T F1 JEvTS 8 | 3

(a) Three photo diodes D, D, and D, are made of semiconductors having band gaps

of 2.5 eV, 2 eV and 3 eV respectively. Which of them will not be able to detect

light of wavelength 600 nm ?

(b)  Why photodiodes are required to operate in reverse bias ? Explain.

EsE
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(2)

(b)

(a)

(b)

(a)

(b)

(2)

(b)
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SECTION -D

T S B 2 et T ufgent Genfer i ufgeriatt & ot armew wmmaia W
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Describe briefly the process of transferring the charge between the two plates of
a parallel plate capacitor when connected to a battery. Derive an expression for

the energy stored in a capacitor.

A parallel plate capacitor is charged by a battery to a potential difference V.
It is disconnected from battery and then connected to another uncharged
capacitor of the same capacitance. Calculate the ratio of the energy stored in the

combination to the initial energy on the single capacitor.
OR

Derive an expression for the electric field at any point on the equatorial line of
an electric dipole.

Two identical point charges, q each, are kept 2m apart in air. A third point charge
Q of unknown magnitude and sign is placed on the line joining the charges such

that the system remains in equilibrium. Find the position and nature of Q.

12 Eﬁ%
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fou =Ieh fefgw qm ac &1d 6t 3T o a1y whaanan o fo=ron 1 g W g
T it |

(b) LCR ufter & 31A1e 6t ferfa & S 37t wenfer & fodi W aeednsti & st fohamn
FHeATL BT 8 ?

(c) Teret 3T 1 200 V dc dieedl 8§ HAMTG T T 1A 91 JaTied Bl 2 | 5o gat
T W1 50 Hz 3T % 200 V 3 ac 8Id & TG foham ST 2, @ shaet 0.5A €
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uftafda s & foru foman Siram 2 3R 35eht SR firgia fofae | 59 gfe o gm
TS 187 o =R Hidl Tl |

(b) oIS BT I Foreeht faega wifer At |1 220 V W 1200 kW 2, 440 V 9 31fa a4
T ATt Toregd T97 | 20 km & | Wrferd T=roT b foTQ SUART 31 ST STt &l ari ol
T 1 gfee 0.5 Q gl fopernfier 2 | 91 et foregd @89 & 4000-220 0=
TG A g Iufestefler W foga wifed wTed hear 8 | ST % ®9 W ared
STfekT - &7 =T HATehei ST |

(a) In a series LCR circuit connected across an ac source of variable frequency,
obtain the expression for its impedance and draw a plot showing its variation

with frequency of the ac source.

(b) What is the phase difference between the voltages across inductor and the

capacitor at resonance in the LCR circuit ?

(c)  When an inductor is connected to a 200 V dc voltage, a current of 1A flows
through it. When the same inductor is connected to a 200 V, 50 Hz ac source,
only 0.5 A current flows. Explain, why ? Also, calculate the self inductance of

the inductor.

OR
; [=]4%[=]
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(a)

(b)

(2)

(b)

(2)

(b)

Draw the diagram of a device which is used to decrease high ac voltage into a
low ac voltage and state its working principle. Write four sources of energy loss

in this device.

A small town with a demand of 1200 kW of electric power at 220 V is situated
20 km away from an electric plant generating power at 440 V. The resistance of
the two wire line carrying power is 0.5 Q per km. The town gets the power from
the line through a 4000-220 V step-down transformer at a sub-station in the

town. Estimate the line power loss in the form of heat.

SR IR forarde aiEre1ati o o= fave st oot foheal af forfRre et &1 quie
Hifor | 7 o ffer v § sferepror A <t derar & for sioreh sgea= Hifsw |
et TR TRt o R foadq o o %61 g 3 mm 7 | 3¢ 39 B W 620 nm
TUTCE T hIS Thavll JehTeT STRITE STTIA LT 8, I Ue T Teh TR T2 Hife
fafere st gt ife 3fere & st guea diesfora Hifve | 78 3t ol & = H
W 15mz |
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(a)

(b)

(b)

- 55/1/3

Describe any two characteristic features which distinguish between interference
and diffraction phenomena. Derive the expression for the intensity at a point of

the interference pattern in Young’s double slit experiment.

In the diffraction due to a single slit experiment, the aperture of the slit is 3 mm.
If monochromatic light of wavelength 620 nm is incident normally on the slit,
calculate the separation between the first order minima and the 3 order maxima

on one side of the screen. The distance between the slit and the screen is 1.5 m.
OR

Under what conditions is the phenomenon of total internal reflection of light
observed ? Obtain the relation between the critical angle of incidence and the

refractive index of the medium.

Three lenses of focal lengths +10 cm, —10 cm and +30 cm are arranged coaxially
as in the figure given below. Find the position of the final image formed by the

combination.

' 3

+10cm —10 cm +30 cm

O AL
4—30ch_ A

em ™ em




55/1/3

16



