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( Theory )
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1. Answer the following questions : 1x8=8
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What is quantisation of charge ?

S (aNbae e =52

Why is the Cyclotron not used to accelerate electrons ?
SEH G GNP BIRS G 5 TR B = 2

If R and L represent resistance and inductance respectively then what is the

dimension of % 2

i RO [ QT @14 S S i 99 (oS L, 1 e e

"Out of the four Maxwell’s equations, which equation establishes the non-existence

of magnetic monopole ?

TR STEel BIRE (PRSI O S (N A0 eferts e

What is the shape of the wavefront of light emitted by a long neon bulb placed
at a finite distance ? :

I s T FieE R T <Ol Fefe Rl cofige RRoTET SIFFS (FE?

Give the dimension of Planck’s Constant.
IR EE SR CIRGRIT
What is an o-particle ?

SETer Fo 5

What is reverse Saturation Current ?

AMeFE] Mo ZqR Fe

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

1:6x10°"2C each and
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A 100pF capacitor is charged by a potential difference of 100V. What is the amount
of charge stored ? What is the electrostatic energy stored in the capacitor ? : 2

100p#” 4Irgs 49 @Bl 100 &6 e AILwre Bifzs 391 (2021 ARFES AReS e
sl fewe e oS Tfes R Epies *fes T e

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

the expression for current in the circuit given below. : 2
A HH e [
e :
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R
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Or / g2
Establish the following relation for drift velocity.
TR (A9 OeTS W ARG FA 4

ek
Vv, = T

where symbols have their usual meaning.

T® @ ALRe =gl o9 |

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

O Ol o BN O e 0-2% FoE] 26 | O WEE (@K ARG wroige sie 4 |
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A 100 heater coil is rated 200V Find the resistance of the coil.

. f35R e G5 esw 100/ Wi 2007 3 Hiere w41 @i | FETIOR @Y fiefe =91

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

oo L i %le. o , 9

W@NLW:MWWW@WIWMWm@%%L]zf

Or / &33!
Find the expression for mutual inductance between a pair of co-axial coils.

ﬂﬁ@ﬂ%ﬂ@é@ﬁ%ﬂfﬂ%@fﬁ%@ﬁm el g RS STedt

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 / Tesla then find the expression of induced emf
between the ends of the rod. . 2

1 fie Tiaf 4ie9 He GO (TR WHd oT% ©itd GerE 0o (TS bl A® AT |

I gl FHRRT [ 2 SIS BRI SOl Solic H (5ZeT T (S0 1€ TR 72 AT
Wvﬂ%@ @E‘Tﬁ:ﬁ:wm“faﬁi@%@ml

Or / 941
Find the peak current in the circuit given below ' 2
L=200mH C=ImF R=100£

e

= SOsm 10()1‘ volt

THTCGe daiEe @Rl eRRs TR [ w1
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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 1s a Wattless component. . 2

A

LCR <€l b ol 9 sFoiadss Q=N SiyRs e 90 G5 S S
FAORRS TR | |

Or/geq

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

station ?

TS 21 46 SeArm @ o T @pfes e S Rewe cemel il 22

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

@FIE 9F VTS [y pEFR ORI (@99 ol RIS Bl e iR PR TN
foTReNeEa el [ @Bl Sfete | :

Or / 241

- What is radiation pressure ?

e oot 52

Draw a ray diagram to show the formation of final image at least distance of distinct

vision by a compound microscope. ' 2

GRS ST 77 WBIR B yie] Fwow yawe AfoRe oo 1 reRkteT s by s |

Or / §2<1

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

e e OTR o3 T R Crga <R B S
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10. Obtain Bohr’s quantisation condition on the basis of the wave nature of an electron.
- 2

Brerr g el oigfos fofee T (o1f5F=el B! AT |
Or / G2<1

Describe in brief the process of gamma radiation.

o

sa-RE R feFaR 53 e )

11. -What percentage of power of AM wave is carried by the side bands for modulation
index m=1" : : 2

T TP = | B R SR s W R oiel 512E (@9 (I 5 T
Or / g2l

THow is the critical frequency related to clectron density in the ionosphere ?

RGP ST T BEE T e [ Wi A

12. Draw the circuit diagram of a potentiometer to compare the emf of two cells and briefly
describe the plocedule 3

95! (s & Bl e wel SR Wﬁ%ﬁﬁﬁmﬁﬁm@mﬁoﬁﬁma@
Bl

Or / G2

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

i WW@%%@F&%@WWW@%&WW$@@WW@WWI

13. A coil of area A, 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 ?
‘ : 3

A CFaTe, N AFTE W R @Taﬁf}@@ﬁﬂﬁwavﬁﬂmmﬂmwcﬁ%
@I YRz FEAES AR N e 79 292
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An AC source of emf E =200sin (1007z¢) is connected across an inductor having

resistance 1000 and self inductance 2//. Calculate —

(i) I“requenéy of 4C.

(i) Total impedance of the circuit.

(iii) Peak yalue of the current flowing throughvthe circuit.

100Q @4 i 2/ FEAEEEE 3961 GOF Gt £ =200sin(10072¢) AfRal & Bl o
Tl WO e Al 4 el Jfem —

(i) ARRE 2R T |

(i) TEGR Jo AR S

(iii) TETA e HIFTS AT AE® A —
59l 9

14. Derive the expression for the equivalent focal length of a combination of two thin

- convex lenses in contact. ’ 3

Ao A=) W1 SAos] Bae (T FRCAIG AT g (7 e <i¥iee! Sfered |
Or / 241
Deduce the relation %_"th_ = % for a convex lens producing virtual image.n

e 2 sl 91 SRS TGl (7 9T (FAS l—-l—f%f FHHCOE oA |
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16.

17.

Establish Brewster’s Law of polarisation of light. ‘ - 3

(P12 IRGH ST Fd Flok 541 |
Or / 924

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

diffraction.

TPRES T WG 7 AN S SIAIGH e 757 oA19 oz |

A monochromatic source of light operating at 200/ emits 4x](2° photons/sec. Find

the wavelength of the light. Given /= 6-63x10 /-5, C=3x10%m/s. 3

200 <15 T& G4 (22T BT WBiF 2% Brew® 4x10% AT T8 Fofe 09| (oA

ol (7 e el | T SR h= 663107 gEr: W C =3x10° 5/ (5
- Or / 9299

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

in hydrogen atom ?

2R AT 0-51 G5ET TG T THALS 4 W 9o To-g79 w929 w1l
el e 2

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

atom. 3

QTG T AT TEEAGIE TR 2 e eI PGS el [ G5 S|
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Obtain the binding energies of the nuclei ;gFe and ;ggBi in units of MeV from the

given data

m,, =1-007825amu

m, = 1-008665amu
m (30 Fe)=55-934939amu

- m(3Bi)= 208980388 am

lamu=931-5Mev

Which nucleus has greater binding energy per nucleon ?2

oFe S 2 Bi FISFRIGS 397 I 2we SIfed wige Ml qaas T 911 @M
e FeF Ry MeFRd ofs 79 *ife wifemy

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

(Gf&r8<s 7ER® NOT (95 (FEME 7 SR | 397 Fopei sifemmem 3 |
Or / 93

B of a transistor is 120. What is the change in coilect(;r current for 100uA4 change in

base current ? Draw at least two input characteristics of a CE mode transistor.

9Bl (GG B =120 S 2917 10014 FeTH 20e1 T3 22 e serf 53 2 5 «fSioe
A 4B (GG GO ©fe e 7O T2l (AT I@ @ SR 9 |
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What is breakdown voltage of a Zener diode ? Explain its use as a voltage regulator.
’ 3

(G A €I m@fo‘aﬁ?ﬁs WWW@&W‘?{ WW@?@%@W@@W
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Draw a circuit diagram of a full wave rectiﬁer and explain its working.

ojof wasl WRfies 76 fog SIS S 2 S0

What is digital communication ? Mention two advantages of digital communication.

fSfether caaticasl a 52 39/ 756/ 74 Brmd 11|
Or / R

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

o wfre T3 PR @e @R 52 Ror ST uie Fmiks Site wawor weml |

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

AT BT oI s SR sikel | Ca?g% Tt ao o \fsv{a— SRS RUIDIC)
(g AR 9B IFCE Sfeted | -

- Or / 524l

Explain the concept of electric field. Express electric flux through a surface in terms

of clectric field intensity. Show that the electric flux through a cylindrical surface with

- its axis parallel to a uniform electric field is zero:

(e Cvas Qiell Il | (I 2P Wt AR (2 e wfediz (v dikera
SIS 2 T4 | (TR (T R @APFT (TG G AN SIS zeig 53 coltoNen =@
QTS ACEC A (R0 ayies wfedizg e Ml
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A éharged pémiclc of mass m and charge ¢ is 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 T g SR T RS T @Bl v @UIE B SRR A §ES (RS e S 9 e
(4 Howe 391 2z | afesyl —

(i) TR ARG FiE SN
(i) AT oI 9 (ZFCPe 49 55 S 1|
Or / <€

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. ’

G e [ W [, 2R T2 91 GO #ies, TIEe Wi (ol SifRAIE] AR Sl I
aanmnﬁ@mawwm@-ﬁ%ﬁmmrﬁmwwwmﬁaﬁﬁww
O 29 9F @R eRRg wkel M|

Explain Huygen’s principle of wave optics. Use this principle to prove the laws of
refraction in case of a plane surface. 3

GIFSACEROE @—Wﬁﬁmaﬁwwmﬁﬁfwﬁém—ﬂmw—cw
&’W‘W‘ff el =4 |
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 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 vl e wiranE oR1 Fsfs 58904 SRATAIR (old ORFREIE 4T S SRS
58964 wotwaf® Wl (oM (5F | SRR (@9 e
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