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fS<9r / Instructions :

(i) T TR 3 a1 & | / All questions are compulsory.

(ii) T M- H 5 UL & : |US 37, @US T, GU€ ', U
' YT 9V ¥’ | / This question paper has 5 sections: Section A,
Section B, Section C, Section D and Section E.

(iii) |UE I TEfIReIT & TUT Tl 0T 1 3 & & | / Section
A is of multiple choice type and each question carries 1 mark.

(iv) | T AT AL ITUT & a7 T & T | AF &7 |/ Section
B is of very short answer type and each question carries 1 mark.

(V) |UE A ITUT | T & &, TAd TWIT 2 AR dal/
Section C is of short answer I type and carries 2 marks each.

(vi) TUE T AF ITUT [l TEX & 7, Lol d TIT 3 Adm F &l /
Section D is of short answer II type and carries 3 marks each.

(vii) T T faeqa 390 &, T ® T 5 3& & & | §9 @S &
TR AT H AR ([Gahed @7 99 & [6dT T8 & | UE
QAT H ATYHT G0 M0 997 § § hadel Udh IT &l &1 8 |/
Section E is of long answer type. Each question carries 5 marks. In
all four questions of this section internal choices have been given.
You have to do only one question from the choices given in the
question.




(viii) TET H T FT TATaT & ST 37 & |/ The symbols used in
the question paper have usual meaning.

qus -3 / SECTION - A

1. (&) FaTa &ir aegasiedr & AT & 1
(i) T {12 | FATH?
(i) FAT? / =T HIeT?
(iii) T / HAH
(iv) FeT-aree / Hie??

The unit of permittivity of free space is : 1

(i) newton-metre’ / coulomb?
(ii) coulomb? /newton-metre?
(iii) newton/coulomb
(iv) newton-volt/metre>

@) TR T AT Bt F I g aTRarys : 1

a W B
I ¢ 1 J_
3UF ~ _ 3HF
A B . T

-] |- —

3HF

(1) 12 uF

(1) 6 uF

(i11) 4 uF

(iv) 3 uF
The equivalent capacity between the points A and B in the given
figure is : 1
(1) 12 uF

(1) 6 uF

(ii1) 4 uF



(iv) 3 uF
(@) L — C — R IO IRIT & {3 118 S1a&T & &0 T
1

fETa AT YRT F T FATA R
(i) 7

(i1) 7/2

(iii) 7/4

(iv) I / zero

The phase difference between current and applied voltage for
1

a L — C' — R series circuit at resonance is :

(i) 7
(ii) 7/2
(iii) 7/4
(iv) zero
() IAaH G &l (ae[q g aar s 1
ORKELEIREIA
(ii) X-feeor
(iii) TTTHET-feRTOr
(iv) ATSHRIT T
1

The electromagnetic wave of minimum frequency is :

(1) ultraviolet rays
(i1) X-rays
(111) gamma-rays

(iv) microwaves
(F) frdT fe= & (s I =T gae fa=e & & 7@
1

ET A BT Al [0S & 98T &7 qaa i sl :

(1) 2sin é
(11) 2 cos %
o A
(i11) 2tan %
(iv) 2cot4




The angle of prism and angle of minimum deviation of a prism
are equal to A. Then refractive index of the material of prism

will be : 1

() STHFTH &7 p-type ASTIATAS I & (AT AIETA &1
& T ST e 1
(i) BTERITE
(i) T
(iii) T THI=ZH
(iv) ATEEST

The impurity to be doped in germanium to make it a p-type
1

semiconductor is :

(1) Phosphorus
(11) Antimony
(i11) Aluminium
(iv) Nitrogen
qus -9’ /SECTION - B

2.(@F) AT [T & AT F1&T & THIT Iq &L il gl
EOl Wﬁfﬁﬂ"{ | 1 Write down the expression for electric
field intensity near an infinitely charged sheet. 1

(&) T &7 3 G950 | 1 Explain the meaning of isobar.
1
@) ez frdt I & for safaa warer & st =i e

EEEEIRAGRE TG IR 1 What will be the

slope of frequency of incident light and stopping potential for
1

a given surface ?



() T FHAT=AL SRIATal ATceAdh| & JI9 aof & AT T TEIIT dhl

qITST &S 7 | 1 Define ampere on the basis of force acting
on two parallel current carrying conductors. 1

(&) faaa e & & [T T [Fer & ST T fha=
ARG T ? 1 What should be the approximate width of slit

to observe diffraction with it ? 1
() I &I AT F TRITST @@ | 1 Define mobility
of charge. 1

qus - g’/ SECTION - C

3. (F) Ueh AT LEIT G 2.0 m g3 9% 4.5 x 10 N/C #T a5
&AL ITT—T AT & | TG AT T T Hi AT | 2
An infinite line of charge produces an electric field of 4.5 X
10* N/C at a distance of 2.0 m. Find the linear charge density.
2

@) femTsr i fagga g fafeeor & aaares, 39 e &
ST AT AT AT 2
Show that the wavelength of electromagnetic radiation is equal
to the de Broglie wavelength of its photon. 2

(IT) ETSSUIST ILHT & AT (99T a7 T oo ([q9a &

AT FTEEAT & 2 2 What is meant by ionisation potential
and the first excitation potential of hydrogen atom ? 2

(=) ¥ ST 41 gwﬂ %‘ ? 2 What are Eddy currents ? 2

qus - T/ SECTION - D

5



4.(F) AT & GHTT GHAT o (AT AqTAAT @ITATT G GIT
g fera aeg & Wiatass a9+ & (o feeor s s =T
TH TYM H gl AT &7H7 AT & ¥ [T | 3 Draw
a ray diagram for the formation of image of a distant object
by a refracting astronomical telescope for normal adjustment
of the eye and write the formula for magnifying power of the
telescope for this condition. 3

(&) U GHAA (q=[q-FFaeh T T H &A-T Jeaanid &y (1
g fegrmar e

B, =8 x 107 %sin(2 x 10t + 3007 ) tesla
TUET HITST
(i) fa=ga e TT &l e

(i) TTAAT JHIRT ST AT AITH
(iii) AT I=A &AL AT AT |

The oscillating magnetic field in a plane electromagnetic wave
is given by B, = 8 x 107 9sin(2x 10'1¢+3007x) tesla. Calculate

(1) the wavelength of the electromagnetic wave
(i1) amplitude of the oscillating magnetic field
(i11) amplitude of the oscillating electric field. 3
(IT) ETSSIIST AT & T Teide i 0.5 A fae=ar & o Far
T 10'7 cycle/second § IHAT & | §H& HIIT Jraahi T LaET
33|T'5|;Uﬁ' ! ITOTT i 1St T | 3 An electron of hydrogen atom

is revolving in an orbit of radius 0.5 A with 107 cycle/second.
Calculate the magnetic dipole moment due to it. 3

() freT agga Sfaed & 378l ¥ head & 7 T4 T¢I &Ta ¥ &l
AT T ST T i T @ | 3 Derive an expression for

electric field intensity due to an electric dipole on the axis at a
distance r from its centre. 3

() &l T a3 &7 TR 3T FATS S A T96 dqo

6



A T Al T | 3 Draw circuit diagram of Wheatstone
bridge and obtain its balanced condition. 3

5.(F) BT & S a oI d e aiiI T3 & (gl &l TR eI- T GHTE |
3 Explain the postulates of Huygens’ principle of secondary
wavelets. 3

(&) T FUSTATT oo ST T 0T il TRATIT &I T | SHRT
HTa & qATS9 T ATq ® &l TRMTNT [T 3 Define
coefficient of mutual induction of two coils. Write down its
unit and also define unit. 3

(IT) TEIET & TR Foe & T T & U 3 aHaTs & are
JRTATal ITetedh (QT7) & AT JraRT AT &l A aTd T
aﬁlﬁ'q | 3 Derive an expression for magnetic field due to an
infinitely long straight current carrying conductor (wire) using
Ampere’s circuital law. 3

() U SCHRHT & T HE USHT & [he=(T ST 7 Sar &
ST 220 V &T 22 V & IREfdd &¥dar & arfe 220 Q T &
Teh HIN &l FATIT AT T 2 3

IAYqT / OR
ToT FUSAT IRTATIT H FUSHT Ueh T AT BH 7 3]
AUEr STar & ? 12.0Q AT @ Sl & Ud ST
2.5 mMA & 9T & [T 907 Thed fqarT afera 7ar & | 9
07 7.5 A H T & AHET § » TRafad T 2 3

How much current is drawn by the primary coil of a transformer
which changes 220 V to 22 V to operate a machine with resis-
tance of 2202 ? 3

OR

Why is the coil in a moving coil galvanometer wound on an
aluminium frame ? A galvanometer with a coil of resistance
12.0€) shows a full scale deflection for a current of 2.5 mA.

How will you convert it into an ammeter of range 0 to 7.5 A ?
3



() p-n T SIS AT ITINT LA T A - [SSZh/VT & 7T
TR A 915 TNT §9T HATG T FHATET | 3 Draw

the circuit diagram for a half-wave rectifier using p-n junction
diode and explain its working. 3

qus - g’/ SECTION - E

6. THT=AL "€ ST dl 9TIAT & (o o5 sTeh T i (0 TAd h
AEl & A T T&T W &7 | §TRay & 9riar f&e-fae
grar W i deary 2 5

AT/ OR

agd IR 94T f@=tw & e o) e w3 ot =,
T d T AL H 9T il 70T &

Obtain an expression for the capacitance of a parallel plate capac-
itor filled with dielectric material between the plates. On which

factors does the capacity of capacitor depend ? 5
OR

State the Kirchhoff’s laws for electric circuit. In the given circuit

calculate the current in each resistance. 5

7. fer I I 7 T SIS 5

(i) TR e
(i) TR AT

(iii) TR & faareT




(iv) HTT 3T Giee T & 1T ATV
(v) TS &l G AT HoA JT |

10 H 500 20MF
—T000 —WW—— |

=
V'=.200 sin 100 t
4T/ OR
AT AT d 56 & g7 AT & [0 G2 (AT ST gt
HEEAT § 90 o9 & [T gaq© 1 (n —1) (i - i) &
[FATHT &ISTT | S
In the given circuit find :
(1) capacitive reactance
(i1) inductive reactance
(111) impedance of the circuit
(iv) phase difference between current and voltage
(v) r.m.s value of the voltage. 5
OR
Write down the formula for refraction through a spherical refract-
1
ing surface and with the help of this derive the formula } = (n —
1) ! ! for a thin 1 5
— — — | for a thin lens.
Ry R

8. AT GE g, TUT AT HAAFA G, TR o T T F AT FIT g
g d o T H Rt a @ g 028 mm

9




YT I¥&T 1.4 m &7 40 9¢ T@T 4T &7 | Fea T & fhisT U4
T & [T & a0 & &40 1.0 cm AT9T 3497 & | 90T &

~ o <\ o
X ad (A =l CIUIG“ZTSHG GlSTU | 5

3TaT/ OR
U ST & FEAFRAT 2.0 eV § 3T 5000 & T & THauia

AT F A & | 0T FIT

(i) TEEAT AT
(i) TLRTIT SAFELAT dl ATTRAH AT Foall
(iii) AT fanyer 5
What do you mean by coherent and incoherent sources of light
? In Young’s double slit experiment the distance between slits is
0.28 mm and the screen is placed at a distance of 1.4 m. The dis-
tance between central bright fringe and fourth bright fringe is mea-

sured as 1.0 cm. Find the wavelength of light used in the experi-
ment. S

OR

A metal has work function of 2.0 eV and is illuminated by monochro-
matic light of wavelength 5000 A. Calculate :

(1) the threshold wavelength

(i1) maximum kinetic energy of photo-electrons

(i11) stopping potential. 5

9. BT SIS FIAT & ? THH A @I dl SHATEAT FITT | Rl

SIS & §Y, AacdJur ITINT T84 | 5
IAY4QT/ OR

BTE SNl AT & Sl Tq¥ ANE FASd auT 36 [aiH—
ST & ERTHIT & TR FITSTT | ATSHT Il qa9
BIET TUT G99 TSI QU &l TUET ST | 5

10




What is a photodiode ? Explain its working principle. Give some

important uses of photodiode.

OR

5

Draw an energy level diagram for hydrogen atom and show transi-
tions for its different series. Calculate the shortest and the longest

wavelengths of Lyman series.

5

Wifas fMadais / Physical Constants

i FFdis (h) = 6.6 X
10734 J-s

RIS &l Fara & 91T (o)
= 3 x 108 m/s

o TEATT I (g) = 10 m/s?

« TAFEIT T AET (e) =
1.6 x 1079 C

1 a.m.u. = 931 MeV

TSI H¥&AT (V) = 6.02 x
1023

e T Faai® (R) = 1.097 x
10" m~!

o [FETT & IRIaar () =

8.85 x 10712 C*/N-m’

11

* Rydberg

e Planck’s constant (h) = 6.6 X

10734 J-s

e Speed of light in vacuum (c)

— 3 x 10® m/s

e Acceleration due to gravity (g)

— 10 m/s?

e Charge on electron (e) = 1.6 X

1071 C

e 1 am.u. = 931 MeV
e Avogadro Number (N) =

6.02 x 10%

constant
1.097 x 10" m~*

(R) =

e Permittivity of free space (&)

= 8.85 x 10712 C?/N-m?



