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aAg ggea eee o
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gg6a SO0 QEROGER 6aAINeD QIRIce
g8 QLR Fas
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(2)

SECTION—A
| As per 2014 Syllabus )

GROUP—A
—awg

1. Choose the correct answer out of the four
probables given at the end of each bit

geaua ggraa COEGE GEIRIRYS 58 QIS

aes Flig 0F @esd QE GRS -

e

(3)

{b) The dimension of magnetic flux is
gaem afieee 800 cued

fij ML*THA!
fii) M'L3T Al

1%10=10 fili) MILAT A

\ fiv) MLAT 2471

{a) A bar magnet of moment 10A m” is | s et
cut into two equal halves | hygrggn?zt?:;ﬂ;e ;h;r i o Gﬂ?i[ i
perpendicular 10 its length. The | Pariadinge f:-rbit A The radius of
magnetic moment of each half in Am ' o 4 is
will be CEIERE Tarig] AR gela 6aIa @Ea
) 44 i QIAIS 4-5 A 267 | 9215 958 6917 989
10 A m? gaeia 2ind §88 1@ 94 PAeY NIQAIE 6208
By @g AAee @claR AR geeIs '
@eUeRI gesiR e A alks QIR
A m’6% 699
fii 25 fii) 96 A
fii) 5
(i) 80 A
(i) 10
I’W} 20 ﬂ-u} 72 A
14H—24000%4/13-B / Turn Over )
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(e}

14H—24000%4/13-B

(4)

in thermionic emission, the r.n_:zisa.ion
current density J is related with the
temperature T of the filament as

& R ¢ Qgel J
ooofe 99RNER BURe-63!
ege QOAR T dEe 6a99 QERe eIt

AT

il J=ATe""
fii) J= AT?'E'”T
i ¢
(i) J=AT"e i

jve 1 of glass is 1:5.
Eh:pﬁ:?eai}lﬁﬂ:l gli};xs is Eimmtrsec_lr lin
water having refractve index 4/3. t'nﬂ
critical angle E“rlewf;t rays originating

ithin the sphe ”
;;1;:: gﬁaam?e 15 26C| 4% QSN ﬁ:
caiag 4/3 Q8Q8E Sd% FW5A g-gm
QISR | €E COIRR ARG Re BieA

o QB QS ERIOT 6N
(i) sin"'@3/2
(i) sin” ©/8)
(i) sin"' (8/9)

fiv) sin"' 6/ 5)

{ Continued )

(il  A220V, 100 W bulb is connected to a

(g}

14H—24000=4/13-B

source of 180 V. The power consumed
by it will be nearly

@ 220 V, 100 W QR 180 V 92 Qg

LS FRDIGT | QRIFINN YS CVRZSI AAQ
699 g1

) 100 W
(i) 82 W
(it} 75 W
(i) 67 W

02 uF 02

_|_

TE

The equivalent capacitance of the

arrangement given in the above circuit
is

RTED TS OGAE SHILER aGEIMm
AIGE cuaR

(i) 06 uF
i) 04 uF
(iii) 0-2 uF
fiv) 007 uF

{ Turn Over |



( 6 )

(k) Which one of the following is not the

(il

14H—24000%4/13-B

nature of nuclear force? :
GoRdea@a mng cRNIE GURIE @96 uEl
e

(i) Spin dependance
gegd FeesIwe!

(ii) Charge dependance
cle FRaIRs!

fiii} Short-ranged
QE-0aaa =99

(iv) Strong
aaw

The cross-sectional are:as huf g'[\rtzz
ductor R at a and b in the
e the ratio 1: 2. If the

circuit are in :
circuit current is 03 A, the ratio of the

number of electrons flowing thn:tr]ugh
sections at a and b per sSeC will be

[ Continued |

()

14H—24000%4/13-B

(7))

@a 894 9faees R 98KI2I16 a 8 b OI6S
%Rl QU6RY CHGUNR JRUI 248 1:2.
C% AR08 6QIT 05 A €4, 6669 a B b
gasee MAicea €ecRe 96 geiE@e
PEMPEFYERR S YIIG TGAE €2Q

g 1:1
L S
fiti) 1:4
fiv] 1:16

Two thin, long and parallel wires
separated by a distance d carry a
current i ampere each. The magnitude
of the force per unit length exerted by
one wire on the other is

d QoY 89 966 g, FAI B ISR GO
PERR i AR TPQ 696 9T K9G|
GOSN SI8 QIS 2RSSR wee sUdY 9F
aQYQ 999 ARNIa 6eRl
L
w 2nd
. Mot
e
i 2nd?
12
o Mgl
@ ond
ii

. Mg
o
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2. Answer each bit as directed : 1x10=10

QERIR Ggres eesl Fedaigaica 9aIF @Q :

{a) In a solid the valence band ?s almost
filled, the conduction bam:*. is almost
empty and the band gap is small. Is
the solid an insulator?

( Answer in Yes or No )

4@ @O aedea MERTA 9 9B g4,
gl QuE QB §RY ¥e" Qi EGd

¥

o1g 28| 638 Q0% OER 49 caRIF @7
{é’@mmmmoﬂ)
(b) Define self-inductance of a conducting

coil.
9@ gheie 9 9eME JEgamyS a @l
ERd | ,

fc) Name the charge carrier in p-iype
semiconductar. '
p-g@ie 28-09QES Qeee QI
G |

(d) A glass rod rubbed with dry silk cloth
— spome electrons.

( Fill in the blank using loses/

accepts ]

g €887 W9Vl g%e gdl ARYel K9

eadq 88 esRgee —! 5

( GHIe @EGl | Gué EE% HEEIE =6l

SMRIGT 998 74 )

Conti d
14H—~-234DDU!~1I13-E ( Continued |

e

{'® )

(e} Are sky waves electromagnetic waves?

{ Write Yes or No |
6QUIA COTgEe SIQ-9AMa 0w @12
(€ @y )

{fl Write which are isotones among the

nuclei 3 Mg, '§C, '30, 'iB.

BMg, 'ic, %0, B ouiea o
IREQgPe BINCACTIR BT, 6RS |

fg) The drift speed of electrons in a
conductor of a circuit is 05 mm/s
when the potential difference between
its ends is 1-5 V. What will be the drift
speed in it when the potential
difference across it becomes 3 V?

| Write the answer only )

8 959IRIG 99 918 TANea G949 dee
QEDY 15V YACIET A EARTF-
GPRa A0SR €96 05 mm/s §49| 1818
98 Y TR Ggue Tee QIEiRY 3 V
£967), 266 JDTIL 696 6WES 629 7

( 6aew 99T cas )

(h) Write the unit of electric permittivity
in Sl system.

S1 F06E IYIIMPIG 9RRT R |

14H—24000=4/13-B { Turn Over )



( 10 )

(i) A pure inductor is cn.nne::"u:d to a
50 Hz a.c. source, The instaniancous
power in the inductor will have a
frequency of — Hz.

[ Fill in the blank )
50 Hz G689 a.c. 9@ 986 1@ §8 gEAIEw
Qe SNDeg| 98 QEaIRER GIQEER
QAEQe Aed s — Hz,
( geiuIe 9o @a ]f
j e refractive index of the material 0

m -:.1:1 equilateral prism is V2. that will

be the angle of minimum deﬁanun for
a light ray passing through it?

<@ Qneig Gera kM Al geaeelE V2
PiEQ | GEER 99 SQEQl ZEa o Qial
QGGq SRR EQIE EREY 634 7

GroUP—B
G—aa

i bits :
3. Answer any ten of the following 2%10=20

Saade coeded Q@ad garda Qe @
fa) A copper Wire of unif?gm ﬂam&a.t::f
cross-section of 1- 54x 107" m” carnes
a current of 308 A. Ca.lc‘ulatfe
the electric field inside the wire 11f
the resistivity of copper is
1.724%107% Q m.

14H—24000x4/13-B { Continued )

(b)

e

14H—24000x=4/13-B

(11 )

1-54x107" m? Qf Qe 398 99 oAl
QIR 308 A Q49 6910 999 K61 | 90 eAIe
9EERIG! 1-724x10 Q m 29, 6969

PTG ARUSTET TOYG 698 91901 ARG
@6

An electron is made to move from east
to west with a speed of 10" m/s in a
uniform magnetic field of 107" T. If
the direction of the magnetic field is
from south to north, calculate the
magnitude and direction of the
magnetic force on the electron.

10 T 988 9Q ANgARIG 6EEER <@
ROWYELP 10" m/s 69960 gag Adag
dode Kaanl 98 gANR cEgta @d
ORI ARG 2IGF THAIY, 6TET ACRFIFE
RN dQAT PARIA Aea atkua 6 99
fda ea

Explain what is matter-wave duality.
Write the expression for the wave-

length of matter waves and name the
symbols used.

q0g-99F 696l g Aol ceFa
SoEr 6UdY Qisl IEBRT EQ9 990 QI9Ee
geIReEan G1F 6w |

f Turn Ower )




(d)

(e}

|4H-—24000%4/13-B

R—

( 12 )

A copper wire and an aluminium wi::e
of the same diameter have thcg
lengths in the ratio 1 : 2 and their
resistivities in the ratio 5 : g, Compare
their resistances.

a0 o4Ia 889 49 GRI IR B 9@ 2igAean
Qice PAQ BRaIe 1:2 49 QEERIRISIR

2igale 5:9. CAGRFA GosAR G el

The image of an _extendﬁd nbjc{:?: kept
in front of a lens is found to be virtual,
erect and diminished. What is ﬂ:l.f! type
of the lens? Draw a neal ray diagram
of the image formation by the said
lens. 1]
caed Fal 98 99 Gge Qge Qeens
s, @il 99" 9gOIg (=i mfnﬂ I.n -:.zt_m
§QoIa 6RR 7 99 EMTY IS -:;-q-:"a_ Qean
gone odale aJoe Uew @Rl

i ' oint due
The potential gradient at a p
to a 2 nC charge is - 2 N/C. Calculate
the distance of the point from the

charge. '
4@ 2 nC @i 6] 6ER <@ Fg6Q TAT
gegel -2 N/C gl EUR QIE0Ig F9TG
gas! @Fq! Fal

f Continued |

()

(h)

(i)

bl

14H—24000%4/13-B

( 13 )

Calculate the current drawn by a
1-5 kW electric heater from 220 V line
and find its resistance.

220 V QIgQQ 15 kW @ S9iq 899 6960
QQIQ 6910 I8 TR QRN 9Q 99° YTIa
goeaud fea K9l

“A transformer works with a.c. but not
with d.c.” Explain.

“ac. QO 99 FRATFN FAT -
6, @8 d.c. Qo gLl 9Ia |

Write the expression for the Lorentz
forcee on a charge moving in
electromagnetic field. Show that the
rate at which Lorentz force does work
on a moving charge having velocity v
is fu?!E .U, where EE is electric force.
SYQ-9RTI0 CHGER 98 WQEQ 9@ 9IF
VU6 S @9 B MHBHET cael | DIz
g0 U OfeQ9Es QBN 9@ S BU6a
QECE 9F QIR GARE RATG VIS LT
=+ e = = i

F. U, 6360 F, 6998 69959 |

Find the expression for the
capacitance of an isolated spherical
conductor of radius r.

Q2g VET Z9 r AW S99 9@ UGS
OIS MGG OI9 QUERT a0

f Twrn QOuver )
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(k)

Y

4. Answer any three of the following bits : 3x3=9

( 14 )

State Faraday’s law of :l:ctmmagn?ﬁc
induction. Write its mathematical
o Q JIReEE
ARE1

Qgug-gARa geaaR 9rt
BocIG aeRs 96 | 12Ia AIFER gac 6ad |
Calculate the threshold frequency
for emission of phatuﬂlﬂi::truri:s
from sodium if its work function i
183 eV. (h=6-63x107" J 8]

G 6 ] 83 eV 99,
g6 cAane K-aes 183 A
go6e €AR TETIRERTEY s diwl

Qeie -1l BIgE aeal el (
h=663%x10""J s)

foe ggragee auig caedled SeRITR LSt
R

(a)

(b)

Write three distinguishing prnpertia.e_.s
of diamagnetic and paramagnetc
substances. - il I
gagaaIa B 2RI awidig@en osRIe
Jea@Iae U7 emst] :

Prove that the energy stored in a
capacitor of capacitance C Ch&l‘%ﬂd to
a potential difference V is +CV*°.

des @a 62 culGel 888 9@ udg VEes

ey adys SIFe SAIAIRYEH QEES! QB
a6 eead jov’.

{c)

(ci)

(e)

( 15 )

An a.c. circuit contains a source of
instantaneous e.m.f. E = E, sin ot and
a capacitor of capacitance C. Derive
an expression for the instantaneous
current in it.

9@ a.c. 9502w eIgade . 9f. <@,
E = E, sin ot 984 499 99 <99 489! C
GO 9@ §IGg GRE | 6 fIgSde Pg4]
€Q0 IR 99 YES Fe0 eal

Draw the binding energy curve for
nuclei and explain nuclear stability.

MFAQYER aId Qe 99 98 UFE 99 9"
IR0 WAG |

A plane mirror and a convex mirror
are placed at 30 em and 40 cm
respectively in front of an object such
that the images formed by both the
mirrors coincide. Calculate the focal
length of the convex mirror.

99 9F ARWER DAIFEA 30 cm G 40 cm
ORISR 9w ISR U4 8 9@ eaw 9d8
4OGaIeEa AHINIOR A]IGl ang 9048 6
Q0 geenqee AdalIB| eas edade
6T GO0I PRI GG

MH—24000=4/13-B { Turn Over |
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5. Deduce an expression for the fringe width

14H—24000%4/13-B

( 16 )

GrOUP—C
a—aaa

in Young's double-slit experiment. How
does the fringe width depend on the
distance between the source and the slits? 6+1

gae GeoqiBe aaEes JH-ad e AT
Bane @9l 99 8 ceefe AUiEa 4R A6
Qoea Go-ge 806 e @A ?

Or / @RI

Using Bohr's theory of hydrogen atom,
prove that the total energy of the ciectr.un
in the nth stationary orbit varies
inversely as n’. Hence calculate the
ground  state  ENETEY. [Given  that
m, =9:11x107" kg, h=6-63x107% J s

and €0 =8:85%1072 TN m™*] 542

QQERIERT TAFIGR 6FIQE 9] MWL =l oy
aq 60 g ner 36 PE6R Y9 BERRERE 6AIT,
a5 n? goo GealR rIGAIeEa OASRe £
oqial GRen @8Ea 69 Whl @l (98 &d

m, =9-11x10"" kg h -6-63x107J s

e e, =8-85x1077 C' N £ :

|
{ Continued | |

{ 47 )

6. (a) State and explain Ohm's law.
GAw Fan AEaS 98 8 9|

(b) Draw a neat circuit diagram when n
cells each of em.f. e and internal
resistance r are connected in parallel
and the combination is connected to
an external resistance E. Obtain an
expression for the current in the
eircuit and deduce the condition for
maximum current in it,

geoiE B 9fL 99, e 990 IGNGSIQ
goesia r GA8 ne QR ANBRER ALS
ERIRZER 95" 69T Q°ISE QIR gPeaIM R
Qe QEuIe SeIAeeER, W@ g8 ae
gfce 58 aew 9o | 1@ 9t0ER S99
EQIR U6l 99 UEQ IO QO Ue" EER
Qeele Sy 6910 916 Q9 fda o9

Or / &7

An electric dipole of negligible length lies
along x-axis of a coordinate system.
Deduce an expression for the magnitude of
electric field E due to the dipole at any
point on its equatorial line. Mention its

direction. 6+1

14H—24000=4/13-B

1+#3+1

{ Turn Over |



(18 )
( 19 )

cadl cBa 298 1@ FQIQ-QYQ 99 AT GRS
—oa Gasa eazd! §yed caig wae fema SECTION—B
casia caealad Ggea Gauq 689 Ea 08aie

Ahq 99 QUB@ GUNG P | 116 B9 AERS 99 ( As per 2011-2013 Syllabi )

7. State Biot-Savart law. Derive an expression

for the magnetic field produced due to a GRDEFEP‘

current-carrying straight conductor of

infinite length at a perpendicular distance

from it 1+6 1. Choose the correct answer out of the four
o L probables given at the end of each bit @

QIERIE-AINTT F9N ecqd w6l QUG e849I 1x10=10

200 @gael 2es cAdy §98 W@ Ga QB geaim ggree sdEen FUQIRYS QG

calg MRI0IQ RASIRER &R r FAGIER AR QA Be6 PG OF REeF o1F 60 :

cae ala Siee fFane @el ;
g fa) The unit of RC, where R is the

resistance and C is the capacitance, is

or / @l p
A8 R 24 gO6RIR 9e° C §49 UIG6!, 6069
With a neat circuit diagram, explain the RC @ @@ 699
working of a full-wave rectifier. Write the (i ohm * meter
expression for its efficiency. 2+4+1

s - 5 (it} ohm/second
9@ aben odoe g @@ QUead USRI

GIIQIGE! ST | 120 YS! TIB HBRT 6R | {8, secancl meter

{iv) second

{h) The capacitance of a parallel-plate
capacitor having area of each plate A,
separation between the plates d and
filled with a dielectric material of
permittivity £ is

1 4H—24000%4/13-B { Continued )
14H—24000%4/13-B { Turn Over )



fe)

(d)

14H—24000=4/13-B

( 20 )

49 QAISRIR MGG QIS JEGYR 6Qee
ERIQUR A, SQEQ0R Y d 99" 6YER9
FAYER  gQ1 ANEFMIEe  awEe
AQUETGHCIE ¢ QIS MIGDI 6RF

F 8
it =
fii) eAd
n Bl
fiit) I

L.
fw) "
The dimension of electric permittivity
15
AETUOITR GG caa
(il ML 3ra2
(i) ML*r3a—?
fiii) M2L3T2 A
fiv) M2L72T'A°
The ratio of radii of 1st and 3rd Bohr

orbits of the electron in hydrogen
atom is

RVDELETY VOFIGER SEAFET gan @
G018 6RIQ-QE MIAEA AGAUIC 6TRF

i) 1:3
fit) 1:6
fiii) 1:9
fiv) 1:27

{ Continuecd )

fe) For an

(g)

14H—24000%4/13-B

(21)

alternating e.mLf.
e=230sin (3141, its frequency in SI
system is

99 QoMIRE! QNG QIER SRR ameed
6USE e =230 sin (3144). SI ORG66 9@IH
HI9R 699

(jji 100 Hz

(i) 50 Hz

(iii) 314 Hz

(iv) 314 Hz

The valency of the impurity atom in an
n-type semiconductor is

n 9919 AEVGILIEN 49 WO GG
6998

fi) 2

(i} 3

fiii) 4

fiv) 5

The SI unit of electrical conductivity is
YPIG UEQRRIQ S W 6998

(ij 1/{ohm = meter)

{ii} meter/ohm

fiii} ohm = meter

(iv) ohm/meter

{ Turn Over )




( 22 )

fh} Which of the following statements

(i)

14H—24000=4/13-B

does not describe the nature of the
nuclear force?

frasie afnre AaNg 6R6E PIQIA 999
Q8 gER ?
fii It is a weak force

0% 99 999 99 26%

(if) It is short-ranged
42l QE-aQIQ

(iii) It is attractive in nature
€9 2QEAFIN VG 2T

(iv) It is charge independent
<9 PIF GU6R FRRME 06w

At what distance from a convex lens of
focal length f an object be placed so
as to form an image of same size as
that of the object?

6NeY gael f Gd8 1@ Qa9 AeIS0Ig
EREE PR 4R 9g it SRIa 9Eeas
NN G NG ATY QAN 699 7

il 3f/2
(@ f
fiii) 3f
(i) 2f

{ Continued )

(23 )

(it Two electric bulbs of 50 W and 100 W
are connected in parallel to the mains.
The ratio of the currents through
them is
Q08 T IRY, 6LIGK 50 W 8 e
100 W 4R g4g 94 €URE CAIRAIR SIG6s!
QEART RE CINNE | AT Q2N 600
golEe Q919 6960 2gUR 699

2 X
f@) 1:2
fiii) 4 : 1
fiv) 1:1

2. Answer each bit as indicated : 1=210=10
et dgrdn aRt 4erigdiss gen @

fa) The force between two parallel straight

conductors carrying current in the
same direction is :

( Fill in the blank using

attractive /repulsive )

gad anea 999Ee 2gig €30 19

GTIEE R0 YRIEER SERIRE FaNEs e

QR — 263 |
(2edn/3ade Oy uewa o8 geiaIs
gee 29)
14H—24000x4/13-B { Turn Over |




(b)

fc)

(d)

(€}

14H—24000=4/13-B

( 24)

What is the capacitance of an isolated
spherical conductor of radius R
situated in air?

( Write down the expression only |
QigSa IR WES g R NaIE 3dg 9@
AR EAINDR MBI 6960 7

(6999 M&aG sndl)

What is the acceleration of a particle

of charge g and mass m in a uniform
electric field E?

[ Write down the expression only )

a7 TQYQ 6AQ 64 O g 99° 999 m 8el
40 PERIR QR 6960 696 7
(600 VBDE enet)

What is the path difference between
two light waves at a point where
phase difference is n? Assume same
wavelength A for both the waves.

99 906Q 9O 2RI CaF MR 98
QWI-ER0 1 §4, SIDK9ER 6 Qu6a
UE-T3%6 6R60 699 7 a0 OOF TI9 O
6Pal A Qe soif G Far
How can a galvanometer be converted
to a voltmeter?

( Answer in one sentence |

6T AQRERIAcRy S08  Quees
ERIRFATREH 0040 SAIRIRAIGS 7
(9@ Qe aaa §a)

{ Continued )

(g

(i)

(0

14H—24000x4/13-B

( 25)

Write down the expression for the
inductive reactance of an alternating
current  circuit of frequency f
containing an inductance L only.
6999 L 60949 49 £ 2198 Q99 gevesl
6910 QG02R GEAINR gOUIe OISl SYHeT
G |

Write down the physical quantity
whose unit is ‘electron volt’.

6061 66108 QIFa eR ‘GERgeq sy’
@1 cart |

When sunlight passes through a
.ﬁzi:m. for which colour the material
8 the maximum refractive index?
Qeia 2isaie 9 Ge AuiseR a8 6e,

H i

696 i Uil 996 9O TS 699 7

Write down the expression relating
half-life and average life of a
radicactive substance.

6815 60890 9ga 2§-21g 8 RIS 218
ARISEl 9AR JeINS MERT cag |

A transformer uses iron as core
material in its electromagnetic coil.

{ Fill in the blank in one word |
5910 gIRQaYiqa S9ig-gRala fevIe
6QI9 PGRIET —— Q@ MOV SR

(4@ gesa gRIRE gad o)

{ Turn Over )




(26 )

GrROUP—B

3—anig

3. Answer any ten of the following bits -

2x10=20

Ade cac@ad ead 9gran saa 52 .
(aj The critical angle between medium A

(b)

(c)

14H—24000%4/13-B

and medium C is 45° and that
between medium B and medium C is
60°. What is the critical angle between
medium A and medium B? {Assume
Ha >Hg>uep)

BT AIMNET A B FIMYD € eriiER D R
457 99" AIMYF B B AIANE C FIN6E QIae
6RIE 60° 94, CUEQ AT A B FIANG B
FRINEE FITT 618 660 699 7
(M8, >py>pg)

The value of o-parameter of a

transistor is 0-98. What is the value of
f-parameter?

69T GIRTEQR o anIficq 98 0.98 4,
6069 GIRIG | IVASQ 6960 699 7

A conductor with uniform cross-
section A is carrying a current /. Write
down the expression for the current
density J using f and A. Find the unit
of current density from this.

QIR QUERT A 91 99 OfieIes B9 6919
995 @68 18 A Sveia @F 9947 6o
QIRD! J IS QT 6RY | 98Q SIQ 6310
YRIIQ 99R FEI0E 90 |

( Continued |

fd)

(e)

(g)

14H—24000x4/13-B

( 27 )

Write Einstein’s photoelectric
equation and identify the terms in it.

FEMICYIG YW AAma QGRS
QRGN 6mS 99° 9gET U UTgRe Sgv
@a |

Define mutual conductance and plate
resistance of a triode valve and write
down their units,

6UITY GIERR SRRe Qeete odode
N9 66 QORINRR UN ASRE W6 9e°
EUNIREG IRREe cne |

Calculate the magnifying power of a
simple magnifying glass of focal length
3 cm. (Given, least distance of distinct
vision = 25 cm)

5 em 6T1Q9Q 606y §89 <90 aon oso
RIOR V6 HAGI LINGE @0 | (00 2§ : 99
@aRa 700 9ag = 25 cm)

Balance the following nuclear reaction
by filling in the blanks -
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Draw the circuit symbols for n-p-n and
p-n-p transistors.

n-p-n 99° pon-p §ERQ-LEQ OGN 9919
99 2Ee @9

State and explain Huygens' principle.
REeRas Fan SR B 91|

Arrange the following electromagnetic
waves in decreasing order of
wavelength :
Radio wave, v-rays, ultraviolet
wave, A-rays
Foadc SQUg-9AE Seaney ead-
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A charged particle of 1:6x107" C
moving  with a  velocity of
1-6x10° m/s enters a uniform
magnetic field of intensity 300 T at
right angles to it Caleulate the
magnitude of the force on it.

@ 1 6x10°17C  oge @8e
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()  The frequen: of radioc waves
transmitted by ah*nnﬁmung station

‘is 1500 kHz. Determine the wave-

length of this wave.

1% Gﬂ‘@iﬂm QEIG‘-."G' (o le TR EJI'E"E]

1500 kHz 696w, 4% G986 GO E‘E&‘J'-I
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4. Answer any three of the following bits :

3x3=9

GOnde cRedlad BeRIT gqrea oaa G .

fa) Derive an expression for the work
required to charge a capacitor from
charge zero to a maximum charge Q.

4R dBeg % QIFq 196N Gi6 Q adie
OIF @0E FFie ZITae FITY QiIe MBS
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{b) Draw the electric lines of force around
an electric dipole and indicate two
equipotential curves on this, State one
difference between electric lines of
force and magnetic lines of force.
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(¢) The photoelectric threshold wave-
length of certain material is 6000 A.
Determine the maximum energy in
electron volts of the ejected photo-
electrons if the incident radiation
has waveien%(h of 4000 A. (Given,
h=6-62x10"" J s, ¢=3x10% m s}
BRIE FR8 dIga ZIEAIS-T4Y gaie Q1A
OaEr 6061 6000 A Z6T'1 4000 A G819 6
@ N6 BIUGE 6T6R ARG 6R6E a9
TETIREAPET 69T MIgQ G0 swQ, QD
QERPLT SRIFER g@E @6l (98 a8 .
h=662x10"J s, c=3x10°% m/s)

(d) Define binding energy of a nucleus,

Calculate the binding energy of
a-particle in MeV. (Given, mass of
proten = 1-008145 amu, mass of
neutron = 1-008986 amu, mass of
helium nucleus = 4-003875 amu and
1 amu = 931 MeV)
99 QIGPACR 98F 989 OH cRu|
u-@FRD 9V 98 MeVea 996 @1 (68
o8 : 691999 @49 = 1008145 amu,
@Ieee @9g = 1-008986 amu, TRHA
QIGEER 99Q =4-003875 amu 499
1 amu = 931 MeV)

(e) Derive the expression for the half-life
of a radioactive substance.
90 69990 aoria AE-ZIg AN MEee
SaRs @el
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5. Define electric field intensity at a point

and write its dimension. State Gauss' law
In  electrostatics  and express it in
mathematical form. Derive Coulomb’s law
using G&rl:tss' law. 24243
IR QRER G‘Q‘f'@i‘ﬁﬂi}, GIIVIR TV 6Re 98° RIn
1% 6mel | g2 Sgug FrIGeS SInae Bag sa &
W AE09 98 2RINES 998 fal qeqe
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State and explain Kirchhoff's laws for a
network of conductors and apply them to

find the condition of balance of g
Wheatstone bridge. 2+2+3

@ S99 OReR ene aig feegs Favae
GRS G99 8 9U” 99° PPN WNeRe 9d
HO68IT ORR 9ger-ad g ea

State Biot-Savart law. Use this law to
dmvc-a_.n expression for the magnetic field

at a point near an infinitely long straight
cunduemrii:arrying current, 245
TVAE-ARMOT BAA 6qw ) wQg Megia 9F
AN 99 6 meg 699 Qdw Q¢ve ego
QERQIN FRCY 98 Ggen QF seaael gamia
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Draw eircuit diagrams of forward-biased
and reverse-biased p-n junctions. Describe
the use of p-n junction diode as a half-wave
rectifier. 25

p-n BSAGR AGTER 6 0G0 @iaq adias aig r
08 ZFR 991 p-n FGLR LIERIP FAG 99 ZE-
SAGT-QYG QIEY MORO 94, Sdal aal

State the conditions of interference of
light. Describe briefly Young's double-slit
experiment and derive the expression for
the fringe width. 2+5

gleNiR  EeREe  QEgEe cdl aoe
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Using Bohr's postulates of atomic model,
derive the expressions for radius of the nth
electron orbit and energy of the electron in
this orbit for hydrogen atom. 3+4
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