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1. Answer the following questions : 1x8=8
SEd 2Rl RS Bee il ¢
(a) What is quantisation of charge ?
ENgE oNbaee Site 52

(b) Why is the Cyclotron not used to accelerate electrons ?

BEHEA GG F9A0A bigp G [ a9Ee o9 aEn e
(¢) If R and L represent resistance and inductance respectively then what is the
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(d) Out of the four Maxwell’s equations, which equation establishes the non-existence
of magnetic monopole ?

CEEER IEEd SIRGR (PG ANEE 95 pES (5 405! e e 0
(e) What is the shape of the wavefront of light emitted by a long neon bulb placed
at a finite distance ? '

SR e 9= TI9e W 4 GHiR Fefe 91 (olieTs SReaITeR SIS (BTl ?

(/)  Give the dimension of Planck’s Constant.
22 & il fFl |

g) What is an o-particle ?
e Fol 52

(h) What is reverse Saturation Current ?

AMeTE| o A2 52

(R

Calculate the magnitude of electrostatic force between a proton and an electron separated
by a distance 0-54. Given that magnitude of charge of proton and electron to be

1

4,71'60

1-6x107"?C each and =9x10° N-m*-C2. 2
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Or / %431
A 100pF capacitor is charged by a potential difference of 100¥. What is the amount
of charge stored ? What is the electrostatic encrgy stored in the capacitor ? 2
100pF 494 45 9Bl 100 ©o5 oaq Aldere wifte a1 (28| RF0HTe Alks Sy
“Afilel fese e aRore Afes R Ryfes *fes s ey

n-identical cells each of emf E and internal resistance r are connected in series. Find

the expression for current in the circuit given below. ' 2
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Or / g€

I:stablish the following relation for drift velocity.

SRR (<519 ©eT Tl AHHCE Bl =

_LET
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where symbols have their usual meaning.

e o AdEe s 39 |

A copper wire is stretched so as to increase its length by 0-2%. Calculate the
percentage change in the resistance of the wire. 2

ONE 1K QU BIF OIF rdf 0-2% JeId 56 | OfF AR ({149 AAfRaEas =reies st a4 |
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Or / 9341

A 100 heater coil is rated 200 Find the resistance of the coil.

25/ o bR €2 100 Wi 200V 3F1 Hfers a1 witg| FEANDR [ fefa 41|

Show that total energy required to build up a current [ in an inductor of coefficient of

induction L 1s %L[?‘. 2

el G ST e T S TS [ oI oS SRt e 35 4 5 LI

Or / &4
Find the expression for mutual inductance between a pair of co-axial coils.

w@ﬁﬂzﬁ@ﬁaw SR e el 2T JAICH! el

A metal rod of length L meter rotates about one end in a vertical plane at right angles
to the magnetic meridian. Frequency of revolution is f Hz. If the Horizontal
component of Earth’s magnetic field is H Tesla then find the expression of induced emf
between the ends of the rod. 2

L fie trafa 4ied WY Ui (5195 WLOHE TF ©id BEY OF (IS bl UM ACCE |
Tt o SRR [ 2 I GHIT SHSRE TARN H (D% ¥ (90T 1¢ Tl VORI
e i (2R 9 B o1 g i Clenedl |

Or / G4l
Find the peak current in the circuit given below 2
L=200mH C—lmf R =10042
/\

1= SOSm 100: volf

FeTICEIe gaiTe @Al edEs M A 510
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What is power factor of an L-C-R circuit ? Explain on the basis of power factor that
an ideal inductor is a Wattless component. 2

LCR Tl abig "woiads 0 woiedsy Qi SiuEs il a9 (7 96 Sl SiEes
eEEe Tl |

Or / 59«1

Why is electrical energy transmitted at high voltage from a distant power generating
station ?

i 2 *fe Teoln (Fare o[ [0 [@pfee =ife T frewo (el w1 2a7

Write down the expression for the velocity of electromagnetic wave in a medium and
hence find out an expression for the refractive index of the medium. 2

@I G e [yje pEEE OI0R @R 95 ARG 9 S O S|l SiarsnlE
eifereiicas @i =il <51 e | : |

Or / &<
What is radiation pressure ?

fFa9 oo 2

Draw a ray diagram to show the formation of final image at least distance of distinct
VlS]OIl by a compound microscope. ' 2

o ST Tg «bi3 =B i ey e afef aom Fa m@mﬁaaﬁnm@ml
Or / G24]

Draw a ray diagram for the formation of an image by a reflecting telescope.

eifowers aarEd @BiR o1 a1 effy (yRiRta 3 foa s |
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10. Obtain Bohr’s quantisation condition on the basis of the wave nature of an electron.
2

B G el e fofes 29w (silbmeadl vEeb! ARTS <541 |
Or / g<r

Describe in brief the process of gamma radiation.

si-Refle efera 53 ¢ |

11. What percentage of power of AM wave is carried by the side bands for modulation
index m=17? : 2

o T m = | T [ER e s e [ =IOk bR (@8 @IE 97 TE?
Or / 5241
How is the critical frequency related to electron density in the ionosphere ?

Heh TR S PR Beige Hed Fate [ e A 2

12. Draw the circuit diagram of a potentiometer to compare the emf of two cells and briefly

describe the procedure. _ 3
75! @1 R bl <o el SRR oftpafeerive <l foa o i B B Al
<91 |

Or / g4

Draw the circuit diagram of a potentiometer to determine the internal resistance of a
cell and briefly describe the procedure.

B (T STl el iR SAReEE 26T fu il Siw Rl FUie <o <5l

13. A coil of area 4, number of turns N and resistance R is rotating in a radial magnetic
field B with an angular speed w. What is the maximum power consumed by the coil ?
i 2

A e, N RS SiE R @i [T 3] @5l B i 998 pEe (R TS w (R
@ YRR | SIS AR U e 53 292

25TPHYS : [6]



Or / 41

An AC source of emf E=200sin(1007z¢) is connected across an inductor having

resistance 10042 and self inductance 2/1. Calculate —

(i)  Frequency of AC.

(ii) Total impedance of the circuit.

(iii) Peak value of the current flowing through the circuit,

1000 @14 BT 2/ FAEHEE $e3) GBR Tite £ = 200sin(10077¢) <€l & ot ==
B3 Wbls #9TS TR T 7oz @fem —

() RS eRIEE IS |
(ii) G T efeart Se

(iii) TETR e TS 2AZY A T —
il <=1 |

14. Derive the expression for the equivalent focal length of a combination of two thin
convex lenses in contact. 3

Sicapes Al AR oATOe TE (AP G IGE] TG T e ST Sl |

Or / 9201

Deduce the relation "11;—$= %{ for a convex lens producing virtual image.

wie 2fefg oo 9 SR Tee (779 G99 (IS l—lz%- FHRDI FA 40|
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Establish Brewster’s Law of polarisation of light. ' 3

(AR AT SBET G BoH A |

Or / geqt

What is a Coherent Source ? State fHwo differences between interference and

diffraction.

TPRTS T WM [ 2 AN B oG qe 757 A2k B

A monochromatic source of light operating at 200/ emits 4x]02° photons/sec. Find

the wavelength of the light. Given 1 =6-63x1074/-S, C=3x%10° m/s 3

200 AT & G190 (21RT B I A4S (Brpe® 431020 WA FB Moo T | (oie

Ol (el el 90| R SR h=6-63x107* GEr-s: W € =3x10° [/ (5
Or / 124

What is the de-Brogliec wavelength of an electron in the Bohr’s orbit of radius 0-514

in hydrogen atom ?
QRG CE A 0-51 G5BT AR I[ FHALS 4 BT GO g oo wages)

el e

Derive an expression for the radius of the first orbit of the electron of the hydrogen

atom. 3

QRG (T SRIGT SEGGAONA Y 4 2L T APIES e iR @51 Sfe |
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. - . . Q ] 20K FE I .
Obtain the binding energies of the nuclei 22f’€ and ;72’8;. in units of MeV from the

given data

n, =1-007825amu
m = 1-008665amu
m (32 Fe) =55-93493%amu

m (2% Bi)=208-980388amu

lamu=931-5Mey

Which nucleus has greater binding energy per nucleon 2

SoFe wiw 2 Bi FEFRIST 799 *ife 2ve wuiifeq Sigs Mel qaas fid 91| @M

5y e me FeFe 2fs 999 «ife wfge?

18. How is a NOT gate realised with the help of a transistor ? Give its truth table. 3

(GIGBs FRES NOT (9% &FEmis #1170 +1fF | 23R o+ oifemiem 3 |

Or / g€

B of a transistor is 120. What is the change in collector current for 10044 change in
base current ? Draw at least two input characteristics of a CE mode transistor.

9o (GBI B =120 BN 2R1Z, 10004 e 2ot FeT3a 2 Tonm el 29 2 a5 oo
TeEo 4T (GG GBI &S Fwe 17U/ 3sh @G 9% @ i 99 |
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19. What is breakdown voltage of a Zener diode ? Explain its use as a voltage regulator.
' 3

(T T B (et ey 2 2ure eg g Boieel eme aeze sR4 iR e
41 |

Or / g241
Draw a circuit diagram of a full wave rectifier and explain its working.

sjef el IR 6] fow wiifes SRR Ffar w01

20.  What 1s digital communication ? Mention two advantages of digital communication.
' 3

feferdar caicas T 52 a9 75/ 3Ry S <4 |
Or / 941

What are sidebands of an AM wave ? Compare AM with FM wave.

% e 9 PR @y @R B2 [Ker she sis sRike Shre w9 ool 91|

(8]

Define electric dipole and dipole moment. Derive an expression for electric field
intensity at a point on the axial line of an electric dipole. 5

e facs O facre anss i@l Ml | o facass @bia opse esies 99 [ Wbie
(59 eligerd 2 SIfET Sfenet |

Or / 924!
Explain the concept of electric field. Express electric flux through a surface in terms

of electric field intensity. Show that the electric flux through a cylindrical surface with
its axis parallel to a uniform electric field is zero.

@i Cwag 9Fel I | IE PR AEE AR @R @Afer sifeaE (v ARk
s 2 91 | Al (@ I @SS (FE GUR TIEIE SEE [eIgies (FIE 7P
Q4FE WSS {8 (@RI Ayies Sifediea S = | '
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A charged particle of mass m and charge ¢ 1s projected with a velocity v making an
angle 6 with the direction of a uniform magnetic field of induction B. Find the
expressions for — :

(i) Time period of revolution
(ii) Pitch of the helical path followed by the particle. 5

m S g S IE e F G5l v (@I B SR T §E (R 7 w6 el
S el a1 tzez| 9o —

(i) TR dAfFENe FE

(if) NG e T4 =TT 249 5D s 41|

Or / G941

Two long straight thin conductors carrying currents /; and [, respectively along the
same direction are placed parallel to each other in air. Derive an expression for the
force per unit length acting on any one of the conductors and hence define one ampere
current.

s T [, S [, 91 9 1 GO S, 9 Wi (oA ARIE] ST Sid e

4] Tz | [ (@i o AfaETe df s (rels [l 391 7R g 9K OBl SlEear S
ST o[ 9T R 9Rd wewE Wl '

Explain Huygen’s principle of wave optics. Use this principle to prove the laws of
refraction in case of a plane surface. 5

(51159 ©A29 (HES DBCEAI G5! AN T | G2 TN IR T AT U (FTS (22T
Afornaerq F@ 2o ] |

Or / 9241

What is blue shift ? Sodium light of wavelength 58904 travelling from a galaxy is
observed to be 58964. What is the speed of the galaxy ?

et T Fe wwass o[ fsfe 58904 SRR (oIS SRTRST AR o[ SRS
58964 wazsitwEf® (MLl (Al (ol | ORFIGINE (@9 N2
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