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

APeT TR 97 W 93 /e

(b) Define mobility of a charge carrier. 1
S AT GO FpeTolT Al fra |

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

GFRITE 361 [iie osefe @igE SIRs [

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

has endowed our retina to detect ? : 1
AT WIT @ElAIT [gpe paeR weesi B #1Roee 229 70 &1 CoAETig oo
2T FRE?

(e) What is the dimension of work function ? 1
R TR a2

(f) Choose the correct answer — i

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

(iii) Both interference and diffraction.

w% Teh) IR Sfaes —

QRS E AR M AR =
() SR AAE | '
(ii) S TG |

(iti) FCEAN AT ARG TG
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(g) Why is a photodiode preferably used in the reverse bias condition for
measuring light intensity ? 1

c%a@m@%m%eﬁwﬁwwm%ﬂ (@R e 2

(h) What is Communication ? ‘ i
NI T 52
2. " (a) State two basic properties of electric charges. 1+1=2

QST St 757 51 4 iy 751

OR / 595
What is electrostatic shielding ? How can it be achieved ? c1+1=2
f2fe tafem wimel 52 3o ote i AR
(b) Define dielectric constant of a medium. 2

CPICN I Mo “FiRkgre g<a et g |

OR / 923t

The work done in moving a charge 2x10°C from a point of potential

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

- —3fees Ren o O R s 2x107° PTFF SN B @ ao! &7 Pla
GRS FAIS Fiifie S ARw 5105 Z7| P R Regs T Sferent |
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() You are given a potentiometer, a rheostat, one key, a driving cell for
potentiometer, one galvanometer, two cells of unknown e.m.f, one 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

(OIRF @< “ToTRer I, @61 Rerees, @bl BiR, AthiRerNoIeg A bl (P, <6l
(TETCS RG1S, 45! Fem! Rge Biote e (P, 9ol iR SR o fgsm sest
iz fral =11 com W @3 SAger Tz I7TT TR (@I WOk [Kge b @/ SHAS
TR SR 95t 6] =TT 4 |

OR / 9341

A battery of e.m.f 2V and internal resistance 10 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 e.m.f
1-08V ? 2

oV et WiF 1o SiEEy BRE @ @5 200em T Wk 40 @K REE
WWW@WWWH%EWWWW?&W
1.08 ©°55 i 5 (@ oM TR e (TR Ao =12

(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

R G5! A" TR ST (R A W 1: 5 1 8 T PGS SIS
1:2: 3ol 2T 3R TGRS A 1 T (90T (IR (FROTS B 2
O SHATe T - '
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OR / g«

In the Circuit given below, find the potential difference between A and

B. 2

were fal TEMEe A W B R Wom Fearen el |

(e) State and explain Kirchoff’'s Second law of electricity. 1+1=2

e el Rezrs st et <o =) ) < |
OR / &<
In the circuit given below, find the current through 10402. 2

e Wl qEqIGs 1002 ([T T 2RiRS 2qis W7 Slene |

+6V

1002
+10V

+15V
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() How does a microwave oven work ? 2

TEEEE TS «hig [ W P A A2
OR / @23!

Why infrared waves are called heat waves ? 2

SREIRe O T ol wags (@iell 57 ¢

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

R 7% (ria e 3RS (R KT i AR
OR / &2

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 6-4x10°km. 2

TR GO 20m 84 Tory T GBI esire B 2@ AR P R oS (iRae
firt wtice +jREE TFE 6-4x10° R

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

Davisson and Germer to observe electron diffraction. 2

WWWW%WWWWWWWqW@
o foa st |
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OR / 931

A photo electric surface has work function 2eV. What is the maximum
velocity of the photoelectrons ejected by light of wavelength 3000A.

2

AR @S 79 G S 2eV. TR €9TS 3000 A B (AT wiAfew
o Wi (2l BEER A (X9 e =92

Given (@ =itz)
He6-6%10° 2" Su sor=1-6x 105 Er

m, =9x107kg, C=3x10°m/sec

(i) In a Communication System, what do you mean by [i] Transducer and

[ii] Signal ? 1+1=0

IRl TS [i] BNl ARKET W% [ii] A6 e o [ g
OR / 9%/

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

BE GO A (29 ATOTR THS! 3217 Wi AT TR Tl 507721 78 ARTER
ST @RS QSIS i Blaes Wew afRvew yag e = FfidR I
6-4x10° fFefiz

(j) Draw the block diagram of a generalised communication system. 2

SR SIS IRER FF = S|
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OR / w34l

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. o

R ShTe wRel GO RRgRe RER 10 V 9= RRE [eig 2V i o' | 67 5%
efa == |

3. (a) A parallel plate capacitor has plate separation “d” and the area of each
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

AT TRIUT G5 ToMT New 7Y “d”. AToee T Jife] “A% Tl T4
TR M) TRAS K T o[ Rgge Grees 1R i 251 [0S 2 (9T SResies
o 2T | AT ST AR MG Tivedt |

OR / 921

Two spheres of radii 3cm and 8cm are charged with 4x107°C and
16x10°°2C of electricity respectively. If they are joined by a wire, how

much charge will flow from one to the other sphere ? 3

3em G 8cm APIE TE WBI (IETE T 4x107°C A% 16x107°C SHIGTT
wifee T4 To1| G ol quE Pres K@ FRCE GOR SR S (NETRCE
e = siete =0

(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=5
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R PR A OIS (o) S O (m,) ©F RFR TEH HIR 24T 6H
SRS T 8 RS TR 02| AFFOR QIR EINADE TSI Tfaredt | 9
oD (52

OR / 9341

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 PGS ARGRes FE G4 oS g ARTER Sl T o Fie 7 Wil
Gt AT TTHOIR (FHRE TS ([T ST ACATT T AfSLFes n AW
YT 2o | PR @ TeAT @R IS SN B =0 Slersdl |

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

% 2z Be «ft ok IRER 70 TAibel &

OR / w34l

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

transformer ? 2+1=3

R BT SIS <o 7| T RermieprEd Sefba e 52

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

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

AR o1 TS PR SR TE @ g wike | R AR weikE e
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OR / %<1

The objective lens and eye piece lens of a Compound microscope have
focal lengths 1-5cm and Scm respectively. The object is placed at a
distance 1-8cm . What is its magnification ? 3

(T SR IE O WS Ui S (FiRe T4 IR O @ 15 (s
S 5 (zefEz | TR AW 1.8 (A AT I W (OrS AR ARTEa el [

(e) Establish the lens maker’s formula for a biconvex lens. 3

3 Te (o1 @ AR @ FoR @l afeds w4
OR / w133t

Two identical equiconvex lenses of refractive index 3/2 and focal length
16cm are kept in contact. The space between the lenses is filled with
water of refractive index % What is the focal length of the

combination ? : 3
T ST TG (%6 ool /) Wil PR U 16 (e IR (I

oI A TR 2 SRS AEW A gTe 4 aifeTEas AN ofE w1 7l
a2 SRR PR o e 2

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

of a hydrogen atom in the Bohr model. 3

RRGCEH S TR T ES ™ AL 4 LG o *ie dp A
Tlerea |
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OR / @94

In hydrogen spectrum the shortest wavelength in Balmer Series is 4.

What will be the shortest wavelength in Brackett Series ? 3

auraRdiETe I @fE T ke @l 4. @S (NN s o o &
=9

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

Proton cycle. | 3

T TS M (FEWE TP T2 4520 bR TS UG F
OR / @23l

How much energy should be given to uranium to eject one proton from

rl
its nucleus ? 3

WW%WWW?@%@E@W@T o5’ Fsfe =2
Given (Wl ©iR)

23817 = 238.05079 amu

287 pg = 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. ' 1+2=3

(G I 9B5 Boitel (EE I9IT IRA AR €1 g TS T 74
~ OR / 993!

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

resistance is 1.5¢2, what is the input voltage ? 32

w7 R AR CBR FIEEe 99 2kQ @IS e (@[ Rew 2V W 4R
SR @l 200 OI% BiTe 4 @i AR 1-50 = (o0s 3obe i [ew
R?

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

with proper truth table. 3

oS faal FeEIOR SEEEy IEAD e AGI iR A GAGTEH TS T
Tzl |

Y oo
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4.

OR / &3<!

Give the truth table for the following logic circuit. 3

Wﬁma@%aﬁ@ﬁgﬂﬁmmmﬂaﬁmﬂﬁﬁw

i‘{>@>
o

UJO

(a) Using Biot-Savart Law find the magnetic field intensity due to a current

carrying loop at an external point on the axis that passes
perpendicularly to the plane of the loop through the centre. What is the
field intensity at the centre? 4+1=5

FA5-preS T A TR 21T TS PO LB NG THOIT A% (FUF HCEHI
TR STEREE <5 A RS TR Cva eies Wi 9 | PETR (S Al
T =12 : :

OR / 9371

How can you convert a galvanometer into (i) an ammeter and (i} a

voltmeter ? Explain with diagrams. 2Ya+2%=5
(ETSTRGR B (i) PR SR (1) SRR @EE FARS w7l bag TS
I 0 |
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(b) An a.c. source of em.f. V sinwt is connected with a circuit which
contains an inductor L, a capacitor C and a resistor R in series.
Establish the differential equation of e.m.f .and find the total impedance
of the series LCR Circuit. What is the quality factor of the circuit ?

1+3+1=5

V, sinwt eage »IRa8] Teo @bl ({F-m Tess 4T @ L, 175 C S (@K
R T (Cs ATl 1 (e Hosw oesset Ao ool 9 IEa10R 0 &SRy
Thredl | TSGR vaF AN WiE &Fe

OR / G243l

A 40W-110V bulb is to be used with 220V-50Hz AC. Calculate the

inductance required for this purpose. S

@G5t 40 W=110V [HfE2= I 220 V- 50Hz 9.5.3 01re Aist 3 et | 3319 iR
ATAT (2 PEADIR SN Tt 23 =ifei 2

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

1-224f
2a
of the lens used and 2a is the diameter of the aperture. Show that in

as ry = , where 2 is wavelength of the light, fis the focal length

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

: 1-224
separation between them must be m, where S is the angle

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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R AREG GBS ey T SRR AT T roglgg’lf 7T 4 ¥ el |
a

£ o1 AETS (1T TR U A 2a T R I @fom (g (@ B! ARL

1-224
2sinf

TS (F269 T 10O ST 2191 (51969 A [{ie O (ARE Geoq T (PR W S |

S T TRRS B (R S T e e T 19 = A

OR / @24

A beam of light consisting of wavelengths 6500A and 5200A 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 due to both

wavelengths coincide ? 1+4=5

261 - ~FeTe 2T T (AT 1 SRol T T 6500 A Wi 5200 A e
WO Nod T 2mm iR S 1200m TEeS S| «feA 6500 A el TS
g@aﬁ%ﬁw«ﬁ%%mﬂwwﬁwwﬁﬁmﬁawmmw
31 wwel i A AR @ T A6 BeACARS A2
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