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1. (a) What is the Sl unit of permittivity ? 1

s wrren O R < e

(b) Define mobility of a charge carrier. 1

iy 2T COM e wve T

(c) What is the missing term in Ampere’s Circuital Law? 1

s T Bite wwsfe e Al b e

(d) What is the range of wavelength of electromagnetic radiation that naturc

has endowed our retina to detect? 1

mwmmammmﬁwmmﬁmw (oTARA =T
owF =2farRe

(e) What is the dimension of work function ? 1

1] T=a wE &

() Choose the correct answer — 1

Accelerated electrons can show
(i} Interference only.
(i) Diffraction only.

(i) Both interference and diffraction.

oF Teah AE BHear —

wfEre Zreiga T, (e AR
(i) G FACAA |

fii) e WAL |

(i) A TR TG TR
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{g) Why is a photodiode preferably used in the reverse bias condition for

measuring light intensity ? 1

(AR TITT (TR A oAsleTa] AT ¥ oS Ay 06 2 @R FRdee

(h) What is Communication ? 1
Grstatef S e
2. (a) Statc fwo basic properties of electric charges. 1+1-2

e R 70y 3 o s =)
OR / 929

What is clectrostatic shielding ? How can it be achieved ? 1+1=2

T Egfes wmd & B @ets oiF Yy

(b) Define diclectric constant of a medium. 2

(=T G T SRS S A

OR / wwer
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The work done in moving a charge 2x107°C from a point of potential

-3kV to another point Pis 5x107°J. Find the potential at point P,
2

-3 e ez o @B R o 2x107° Frer wem @61 9R o R P
ZRIEAS FATE HAifFT TR« 55 10°° T P o fema == Tiean
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c) You are given a potentiometer, a rheostat, one key, a driving cell for
potentiometer, one galvanometer, two cells of unknown e.m.[, onc two-
way key and some connecting wires. Using all those given draw a circuit

diagram for finding the ratio of the e.m.f of the two cells. 2

(T &3 AR AR, 401 A0S, aU1 6ifR, rpafen TR 20 B, b
oS A, 551 WEe R b TEE (atd, <5 BigE ol we Regam Awad
wia fm ) (o f % Aw A9g s = @ R R] bET T WA
TRWR Z4AnE G 44 wEm 24|

OR / &%

A battery of e.m.f 2V and internal resistance 142 is used to send a
current through a potentiometer wire of length 200cm and resistance
40 . What length of the wire will be required to balance a cell of eem.f
1-08V ? 2

oV GiBhm W 10 WEEAM BEB @m @B 200cm T wR 40 @4 @S
Wmmawﬂmmﬁmﬁaﬁﬁﬁwmmﬁ?ﬁm
1.08 =75q i 51 218 wfre #4EE Ram (edE ennem @

(d) Compare the amount of heat developed in three similar wires having
lengths in the ratio 1:5:8 and radii 1:2:3 when joined in parallel,
2

SR s A CTTR) Gl A RS T 12 51 8 W YEEA SIS W
|22 3 wia aTelE T TS AL 7 23 (T0T (R (TEEE TeAn & o
Tlom waere S5 A |
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In the Circuit given below, find the potential difference between A and
B. 2

wae frm aganire A wm B R wrem Aesarew TR

A IIEV B (,VI
| |
R .
0.-20 0-102

(e) State and explain Kirchofl's Second law of electricity. 1+1=2
e g ey Bl b 2dq =R e <=
OR / 99t
In the circuit given below, find the current through 1012, 2
e fal T@AE 1002 @i S w2 wmem ue TR
+6V
+ 10V
+15V
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() How does a microwave oven work? 2

TS e GoiR F wra T w0

OR / ©9af

Why infrared waves are called heat waves? 2

werAllie avE G oY o @ =

(g) What is astigmatism? How it can be removed ? 1+1=2

s 4 G e T (R RCNE <R e

OR / @ea

A man stands on vertical tower of height 20m. Calculate the distance
upto which he will be able to see the surface of the earth. Given radius

of earth is 6-4x103lcm. 2

T QA 20m 6% THE ¥ o GoiTe o A A o Rmm e (AT
Fm e 4@ AEE 6-4x107 Rz

(h) Draw the schematic dingram of experimental arrangement used by

Davisson and Germer lo obscrve clectron diffraction. 2

TFEEE uAaG FAER A o WA TR ART4 T AarsT JLEHA <5
G oz =l
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A photo electric surface has work function 2eV, What is the maxim}]m
velocity of the photoelectrons ejected by light of wavelength 30004,

2

HEAR (RS ot @i T 2el, TR 49T 3000 A TSR (iR Tl
= il Rl TEg@ s @ Ram =

Given (7 =imz)
h=6-6x10J-8. e=1-6x10""C.

m, =9x10‘31kg. C=3x10"m/sec

i} In a Communication System, what do you mean by [i] Transducer and
[ii] Signal ? 1+1=2

CANCAN LT fi] waee) »fFwe u fii] A 3P o & o0
OR / @e3t

The transmitting antenna at the top of a tower has a height of 32m. The
height of the receiving antenna is 50m. What is the maximum distance
between them for satisfactory LOS mode Communication ? Radius of

earth is 6:-4x10% km. 2

T B THE (2T GUTR T 32/ S e G Tl 505571 5% e
ST SHrEEe G i Svea we ofiteg T i |y ofedm 2
6-4x10° Bl

(i} Draw the block diagram of a generalised communication system. 2

AR R A T S AWl
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For an AM wave, the maximum amplitude is found to be 10V while the

minimum amplitude is found to be 2V. Determine the modulation

index. 2

e 7T A @A TR e 10V =@ 3aFs FEr 2V (il 574 | 397 T
&efa s

(a) A parallel plate capacitor has plate separation “d" and thearea of cach
plate is “A”. The space between the plates is completely filled with a

dielectric of constant K. Derive the expression for the capacity of the

parallel plate capacitor. 3

Al AR Sh4 TR SEE e d T 7 o As o7 1=
T T W K RS A e e Efe fia 1 T % (g T DTS
T QAT | YARDA WA S Fr%Te TiReal

OR / 994l
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Two spheres of radii 3em and 8cm are charged with 4x107°C and

16x10°7C of clectricity respectively. If they are joined by a wire, how
much charge will flow from one¢ Lo the other sphere ? 3

3em % Bcm MG @ YOI CIET TR 4x109C T 16x107°C =THTHA
afzz 70 g5 «fem iR JenEA Bigea wY@E SATA GOA <4 RG] (FERLE
fEam Oiw e R/

(b) In an orbit of radius R, an electron is moving round a proton with
uniform circular velocity. Derive the gyromagnetic ratio of the electron

of Charge (-e) and mass (m.). What is Bohr magneton ? 2+1=3
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R MG T €T (-e ) THF WA (m,) S REB TEF R 2T DR
sRewce 7 78n Afera 4R G| Rethna SR e SeHTets TEed| a9
G @2

OR / @%ay

A thin dielectric disc uniformly distributed with charge g has radius r
and is rotated n times per second about an axis perpendicular to the

disc and passing through the centre. Find the magnetic induction at the

centre of the disc. 3

r EER it 5 9@ qbe g «AfFEeE wnm g e Fefe g |
afrm TTR H7ErE RERTE WS (TR W NS A5 LfTZFeT n IR
yratal 2o | 2R e Beom @ B wies R @ et

(c) What is eddy current ? State two applications of eddy current.
1+1+1=3

«f o Ry GfE oz Jag=a 707 Somarsel e

OR / %

State the working principle of a transformer. What is hysteresis loss in

transformer ? 2+1=3

FATEET GOR BAlfe 96 T | Te Rergepmt wopn WiE e

{d) Draw the ray diagram for the formation of image by a compound

microscope. What is its magnification ? 2+1=3

ofefirs stha Tt G wred TR e for wien ) Ram s e e
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The objective lens and eye piece lens of 2 Compound microscope have
focal lengths 1-5em and Son respectively. The object is placed at a
distance 1-8cm. What is its magnification ? 3

G S e T O GfETS TR WEmE @ e T o 3 1.5 @5
uRe 5| wwag At 1.8 (T U A0 W (0T TR Afma o fEme

(e} Establish the lens maker's formula for a biconvex lens. 3

fo Ten wm ewsg qra (aw [RAER a9 ofeem a1
OR / @<+

Two identical equiconvex lenseés of refractive index % and focal length
16cm arc kept in contact. The space between the lenses is filled with
water of refractive index % What is the focal length of the
combination ? 3

TR STETEm v v efemEie 3 i g A 16 @E T m@

AT FT TR 4T TS W A T ‘j/3 wfrrema AriE = 3= 79
A& SETIER SRR e e [ Te e

(/ Deduce the expression for the total energy of the electron in the n'h orbit

of a hydrogen atom in the Bohr model. 3

TEGTER A AT 9 Oi%T 0 s« T w5 wfea e AR
efaean)
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In hydrogen spectrum the shortest wavelength in Balmer Series is 2.

What will be the shortest wavelength in Brackett Series? 3

TSR anA (A AR TR ;. @S (=R SR T 0 =
%27

(g How is energy produced inside the Sun ? Explain with the Proton-

Proton cycle. 3

A warste *fE @ Teem e o6 N- 96T baR AgES Al

OR / @44

How much energy should be given to uranium to eject on¢ proton from

its nucleus ? 3

s G A ovm wfe 2m R s bt <59 fasfe =
Given ({1 =)

23U = 238-05079 amu
237 pa = 237.05121amu

'H =1.00783 amu, 1amu=931-5MeV
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(h) Explain, how a transistor can be used as a switch with the help of a

circuit diagram. 142=3

Geaea b g3 Ope e HazH 2%z <4 240 B2 FEws T

OR / &9

For a Common emitter amplifier the voltage across collector resistance
2kn2 is 2V. If the current amplification factor is 200 and basc

resistance is 1.50, what is the input voltage ? 3

== ofi0R Hfdme bR FrEeETe S 2k @IMT ofEa R T59 2V o oA
R340 e 200 S SIS 47 @A #FER 1-502 T o Tie M G
e

(i) What is the equivalent circuit of the combination given below ? Answer

with proper truth table. 3

e il FREGA AAgen A e srepem o @ fetiee Amme T
fommt
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OR / w94
Give the truth table for the following logic circuit. 3

Tes fm wfee TR GUEEE %) were i

o~ ——
D__

)?

4. (a) Using Biot-Savart Law find the magnetic field intensity duc to a current
carrying loop at an external point on the axis that passcs
perpendicularly to the plane of the loop through the centre. What is the
ficld intcnsity at the centre? 4+1=5

AMG-51SM e A =R w2 piFe TR COF ATTRA AT W (A SET
i wrwataz &5 afye T G 07 SRER TW R 1) FOaR (RES URA
Rz

OR / @&

How can you convert a galvanometer into (i) an ammeter and fif) a
voltmeter ? Explain with diagrams. 2%+2%=5

crErsTRnR <6 ) oS wm (i) SRS @R FAEET TR e Aune
17 A1 |
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(b) An a.c. source of e.m.[. V, sinwt is connected with a circuit which
contains an inductor L, a capacitor € and a resistor R in series.
Establish the differential equation of e.m.l and find the total impedance

of the series LCR Circuit. What is the quality factor of the circuit ?

143+1=5

V,, sinwt Feee «faad] Tem @b (afilas o o wees L 4R C TR (1

R*WWﬂWMIWWW%ﬂ’HﬁW"Z“LﬁE
BiEedl | FETOA o T W &

OR / ot

A 40W-110V bulb is to be used with 220V-50Hz AC. Calculate the
inductance required for this purpose. 5

@Bl 40 W-110V F&== 2z 220 V- 50Hz @.15.2 Bire s % @nest | Zoa s
AR (A 2OADHA G e = AR

(c) In a diffraction phenomenon, radius of the central bright region is given
1.224if

2a
of the lens used and 2a is the diameter of the aperture. Show that in

as rn:r

, where ;2 is wavelength of the light, fis the focal length

order to observe two objects clearly by a microscope, the minimum

1-224 .
2sing where f is the angle

separation between them must be

between principal axis of the objective and the ray of light from the

object to the apex of the lens. S
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a

fﬁmﬁammmw'ﬂmzaﬁfmwmﬁmmﬂmmm

1-224
2sinfi

T e T TS B 2@l e N REa B (oA T T4 (SR AR 4

AT T ALE UL (R0 si1its] 2@ e v SR Ty AhE

OR / @9df

A beam of light consisting of wavelengths 6500A and 5200 A is used
“in Young’s double slit experiment of slit separation 2mm and where the
screen is 120cm away. Find the distance to the third fringe from the
central maximum for the wavelength 6500 A. What is the least distance
from the central maximum at which the bright fringes duc to both
wavelengths coincide ? 1+4=5

Srea -RE ATIE TEEA T (oI 91 @ Tl I 65004 TR 5200 A. f=2
75 T GAG 2mm W FEE 120em S =izl afe 6500 A WAl TR
Tz A T «a A fEE e wfftea R w4 Ai5a oA Fm AR TEee
ot Tl TR A 5 el T A Geritelda uiFa
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