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S

(3)

( 2)
SECTION—A (b) The dimension of magnetic flux is
( As per 2014 Syllabus ) AMG 2RQIeq 9F6 c2a8
GROUP—A _
a—oaI9 () M2L3T3A

(i) M'L3T3A!

answer out of the four

1. Choose the correct
robables given at the end of each bit :
£ e 1x10=10 (1ii) M7 347!

geRiR gIPdR CaTER aoIQIeae SIaE AAIM

QeQ FaINQ OF 9eet Q1@ 6ad : (i) M'L2T2A"!

(a) A bar magnet of moment 10 A m? is |
cut  into two  equ al  halves (c) Ehg radius of t}?e third Bohr orbit for
pcrpendicular to its length. The ; t); ;oofftr;l aé"fl? 1s 4'.5 A The radius of
magnetic moment of each half in A m? Kok ohr orbit is
will be s q@‘«'s“"‘"&‘ qerlg A geIa 691 @BQ
i e, _ QAR 4-5 A 26T| 2R 998 6QIQ PARN
10 A m* @RS 2igd 398 4R 98 gAY UAIS 6208
Ay @@ Qreq [eIIR AAIT QIS
oqicqll QeeIe SIee gRea LS _
A m?6Q 629 () 113 A
(i) 2:5 (ii) 96 A
(ii) 5
(iii) 80 A
(iii) 10
(iv) 20 (iv) 72 A
14H—24000%4/13-B ( Turn Over )
.
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(4)

(d) In thermionic emission, the emission

(e)

14H—24000x4/13-B

current density J is related with the
temperature T of the filament as

CIQI06e QIFRER QUaR-63I0 AT J
ega Qg T dgo 6aud Qnee Q9
6298

@) J=ATe"

(i) J= AT%e 0T

i 2
(iii) J = AT?e /"

(iv) J = AT e bIT?

The refractive index of glass is 1'5.
A sphere of this glass is immersed in
water having refractive index 4/3. The
critical angle for light rays originating
within the sphere is

Qe gedadiE 1-5 260 | €@ Qo 9@
coln® 4/3 JEQ€lE Aq SR 9¢IN
QUICIE | W@ 6oine FRlig Weld NS

ad Qe ARE 6RIEC 62aE
(i) sin™'(@3/2
(i) sin" ©/8)
(iii) sin™' (8/9)

(iv) sin”' (6/9

( Continued )

e —re T

(5)

() A 220V, 100 W bulb is connected to a

(g

14H—24000%4/13-B

source of 180 V. The power co
by it will be nearly 5 13

9@ 220 V, 100 W Q@9 180 V @€ L@

A°YS FQUARR | 9L SIS
Rk Q 620291 ABIQ

(i) 100 W
(i) 82 W
(iii) 75 W
(iv) 67 W
0'2I :.(F b 0‘12 uF 02 uF d
a 1 I}_-_'c }

i
E
The equivalent capacitance of the

1fan's angement given in the above circuit

QU6Q FUIKIREIS aa QY 3
)] Q
e Q6Q GG

(i) 06 uF
(ii) 0-4 uF
(iii) 0-2 pF
(iv) 0-07 uF

( Turn Over )



(6)

(h) Which one of the following is not the
nature of nuclear force?

AREeqE ARINQ 6Q96 QIRIL SRR AU
Q69 ?

(i) Spin dependance
gead FEasIRa!

(ii) Charge dependance
QIe FEQEIRS!

(iti) Short-ranged
ge-aGae Q88

(iv) Strong
()

S pn Ui e

The cross-sectional are.as hof _the
r R at a and b in the given
conducto g

circuit are in the ratio 1: 2:
circuit current is 0-5 A, the ratio of the
number of electrons flowing t}'xrough
sections at a and b per S€C will be

14H—24000%4/13-B ( Continued )

i ® )

QR FQYQ AGTAER R AGRIZIQ a @ b 0I6Q
2Ql JY6EQ 690TRQ AQUIC 62R8 1:2.
QA% AQQlR 6919 05 A §9, 6069 a B b
JeeReY RJIEeR 6U6Rd 90 geee
AENFERIYLPR AR AFUS 629

G 1:1
) 1:2
(itt) 1:4
(iv) 1:16

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

d g 89 9RT AY, RAU B TR VIN
gecya i AR QQYQ 6910 QLe @9E |
6QISNY QIR QAU ANITQ IRR 6QAY gE
ARAUR R ARCNE 62RT
g IJ-oI
Y 2nd
Mot
2nd>?
-2
. Mot
Hi} ———mr
(i) 2nd
Hoi_z
2nd?

(@)

()

14H—24000%x4/13-B ( Turn Over )




e e e

2. Answer each bit as directed :

( 8)

e ggIea K8a Geosaigalea guIn Q9 :

bed (a)

(b)

()

(d)

14H—24000x4/13-B

In a solid the valence band %s almost
filled, the conduction ba.nc_l is almost
empty and the band gap is small. Is
the solid an insulator?

( Answer in Yes or No )

@ @Oe Qe aIeagd Que 99 93,

qaeiel QUe Qg gay N9 Qiie ASa

oig 23| 6@ QOF QIS IR AR ??

(€ @ QI 6a Q@ @2 )

Define self-inductance of a conducting

coil.

<@ gGQIgl OIR gIRIQ QEdaaga "Rl

6P |

Name the charge carrier in p-type

semiconductor. ‘

p-9Qa AF-9RQITER OIF Qeea Q9
G

imglass rod rubbed with dry silk cloth

__ some electrons.

( Fill in the blank using loses/
accepts )

EQ 68 @de Qeo Qg QIRle! @9
0ad9q &% asagee —! L
( Quiel @6Q [ 928 @es LIQ @R
HRURIRT Ja8 @ )

1x10=10

( Continued )

(9)

(e) Are sky waves electromagnetic waves?

(9)

(h)

14H—24000%4/13-B

( Write Yes or No )
6UIFl AGYLR SPIQ-PARNA AR @ ?
(<& 6end )

Write which are isotones among the
nuclei &5 Mg, 'icC, 0, 1iB.

Mg, 'ic, %50, 1B quea cea
QIQOAIER AINECACTIR 2SS, 6AS |

The drift speed of electrons in a
conductor of a circuit is 0-5 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 )
9@ AGQIIR 9@ 918 Auea JQIQ Fee
QIR 1-5V 2IQIEI6R 2R RERFEF -
JEea UUQIL 699 0-5 mm/s @41 LR
92 918 RIEQ GQYQ FeQ QY 3 V
626/, IR AL 66 6REV 621 ?

( 6997 AQQG 6 )

Write the unit of electric permittivity
in SI system.

SI JRG6Q SQIQIAVIA IRRT 6Md |

( Turn Over )



( 10 )

i - ted to a
) A pure inductor is connec
e 50 F;{z a.c. source. The instantaneous
power in the inductor will have a
frequency of —— Hz.
( Fill. in the blank )
50 Hz 898 a.c. @2 926 Q@ ¢8 JedIv
@°ge ARG 99 JeaIeReq SIQVSID
QB 2GR 629 Hz.
( gRIR 998 @9 )
() The refractive index of the material ?f
an equilateral prism is 37 V.\Ih.at will
be the angle of minimum devw..auon for
a light ray passing through it?
<@ dFIRIg GRFR ARNA Qin gYAREIIE V2
21601 Q2l6Q 9 QQR e QF AR
QGGe) BRG 6RIE EREE 6997

GrOUP—B
G—aa

i bits :
3. Answer any ten of the following BXts= . -,

Goade caeled Qad ggIraa aex @Y :

(@) A copper wire of unif(jgm 2:aLrea .of
cross-section of 1-54 X 10°° m~ carries
a current of 3:08 A. Calc‘ulatle
the electric field inside the wire ‘1f
the resistivity ~of  copper 1S
1.724x107° Q m.

inued
14H—24000%4/13-B ( Continued )

(b)

(c)

14H—24000x4/13-B

(11 )

1-54x107° m? Q¢ g96ge 949 9@ ol
QIR 3:08 A QIR 6410 RLF F6Q | AT GAUR
goeqIel 1-724x10° Q m 949, 696@
QIRTR ANBRER FIQ 699 1RV KRR
=)

An electron is made to move from east
to west with a speed of 10® m/s in a
uniform magnetic field of 10™* 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.

107" T Q84 9@ QPRI 6TGER IR
ROAYELF 10° m/s 6906Q 9L TG
AOHNR QAN | UG QAR WP @
QFEIQ QAR PP QL2UINY, 606S FCAFIRE
QUACA Q2RI YA PR AALS B Gal
ada aal

Explain what is matter-wave duality.
Write the expression for the wave-
length of matter waves and name the
symbols used.

aQE-0ae 64990l guiRll aQld Gasa

caE 63dY dinl QUBRT 6RY 1S QY9
JoIag@aa QIe 6nd |

( Turn Over )
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(d) A copper wire and an aluminium wire

14H—24000%4/13-B

of the same diameter have their
lengths in the ratio 1 : 2 and their
resistivities in the ratio 5 : 9. Compare
their resistances.

ae QU1 BEE IR OA GBI B IS 2IgAaan
oloa QA 2gale 1:2 99° JoEAUIBIR
2gdie 5:9. cag@ee gosai gae! @al

The image of an extended object kept
in front of a lens is found to be virtual,
erect and diminished. What is the type
of the lens? Draw a neat ray diagram
of the image formation by the said

lens.

6Red Qe 98 9@ Gge @gR 9oRAd
sIQIQ, Gl 9Q° @gOIQ 68IS 6astIAN ] @l
3 gaIa 6nq 7 @9 6aqd 4l Qgla goln
goga CfIa aJes AT a

The potential gradient at a point due
to a 2 nC charge is — 2 N/C. Calculate
the distance of the point from the

charge.
<@ 2 nC o6 6aIg 6Mad e TPER 3R

gesel -2 N/C g4l 6@ QIH0IQ S5R
Gael @eal !l

————

( Continued )

( 13 )

(g) Calculate the current drawn by a

(h)

(i)

0)

14H—24000%4/13-B

1'5 kW electric heater from 220 V line
and find its resistance.

220 V QIAQQ 1:5 kW Q AgiQ YR 660
QIR 6910 S18 AT QRRI FQ 9@ AR
gosaiy Geg /vl

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

“ac. QA ¥R FIRATIR FANR 62~
di6x, @g d.c. QI 6Ll gsiel|

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

e ==
is F,-v, where F, is electric force.

SQIQ-9AR1G 68G6R G RQAS! ¥R QIF
AR ACAG IR JIR YBRT 6ndt | Q42
60 U JG6Q06R 9G4E1R YR QIF QU6R
[6AE 9@ QI dAIEe ANQ L0 628
F,-U, 6990 F, 6208 63Q40Q QR |

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

gaQ U6S g r AT JFF I@ AT
6OINGQ MGG U MHST Fda *a

( Turn QOver )
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(14 )

(k) State Faraday’s law of electromagnf:tic
induction. Write its mathematical

form.

Y

GQue-gAa1a geslen ARATE TIQUCET
A0010 QERE 98 1 ¥2IQ FIEoR Qas 6wl |
Calculate the threshold frequency

for emission of photoelet‘:tron‘s
from sodium if its work function 1s
1-83 eV. (h =6-63x107%* J s)

g8 caEgae Qdi-aee 183 eV &9,
co6e BQ TEOINEAQER @der die

(c)

(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. 9926 QIQVER Q. 9. 9.
E = Eysin ot @88 9@ Q2 9° dIGel C
QIY IR UIRQ QEE | AUER PIRVER IQIQ
6g/0 QIR 99 YNGR FATR FQ |

(d) Draw the binding energy curve for
gaue-<iel 298 a@e! @a | ( nuclei and explain nuclear stability.
-34 — — w —
h=6-63x10"%Js) MFAYER Ui QAR §B O TR AR IQ°
: QIS FGQ Qe |
: 4. Answer any three of the following bits : 3%3=9 R
X Gae 99Iragee I caealed GeRITR Qa9
A%l : (e) A plane mirror and a convex mirror
(a) Write three distinguishing propertie.s are placed at 30 cm and 40 cm
of diamagnetic and paramagnetic respectively in front of an object such
substances. that the images formed by both the

(b)

gognsIa 6 2geAaIe JeIEeaa BeRI9
geRQIAR AU 6RS | |

Prove that the energy stored in a
capacitor of capacitance C charged to

a potential difference V is lev?.
geIe @R 69 CARS! G8a 99 g VAR
qieiay adic GIFe FAUAIRRUEH VUK BT
88 6298 SCV>.

mirrors coincide. Calculate the focal
length of the convex mirror.

IR 9g AFYS6Q QAIFES 30 cm B 40 cm
990169 IR AR 98 8 99 eae 9dd
YOARIRER QILINE QIR 28D @8 QI
g0e godngee ddaikIg| eee @dasa
6T QR0 AR QR

14H—24000%x4/13-B ( Turn Over )
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( 16 )

GROUP—'—C |I
—aRa 4

5. Deduce an expression for the fringe width
in Young’s double-slit experiment. How
does the fringe width depend on the
distance between the source and the slits? 6+1

AT G6QEiRg ANRIER Ga-ga 8he Quead ‘
aaoe @al @2 B 6QdRe s Jel Q!
acea Go-gd @9 F9Q [6a ?

Or / =]

Using Bohr’s theory of hydrogen atom,
prove that the total energy of the electrpn
in the nth stationary orbit varies
inversely as n2. Hence calculate the

ground state  encrgy. [Given : that
m, =9°11x107" kg, h=6-63x10 ¥ 7
I S W A LR m ] 542

QIRERIE] TOAIER 691 9] IR Q& gald

Qa 60 92IQ noF! §Q FAER AR AN X2l

a5 n? Q@0 Q6AIQ FAFUILER Qaeae g9l :
oA FEeN @A 48 Qa0 el ([ea 6d
m, =9-11x107" kg, h =6-63_x10’34J s
@ g, =8-85x10712 C? N7 m~?)

14H—24000x%4/13-B ( Continued )

6.

14H—24000x4/13-B

(17 )

(a) State and explain Ohm’s law.
Ba® GG QERY !Q B gl

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

maximum current in it. 1340

gERNR Q.96 9Q. e 9Q° ISR
gosaidl r @88 nG 64AR ANBAER AYS
CLIRAUEA S 69 QYIS IRy gosaud R
QR0 A6AT @AUAIRER, 9@ Y AR
Jagel 999 2SR @ | 9@ Afaleq QIR
6919 QIR 4R NER FINR IR S 2R
Q6eIe FQIQ 6910 QIR AR A @

Or / @Al

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

( Turn Qver )



(18 )
( 19 )

acE 6ady G5 1@ AQI-US 99 YRIT 989
28 Goca Q228 | QYed salg eI Fastd
cadlia edesled dgea d9IQ 689 EQ 98I
50 99 QUBR AINE 9Q | I2IQ 27 Vs !

SECTION—B

( As per 2011-2013 Syllabi )

7. State Biot-Savart law. Derive an expression
; GROUP—A
for the magnetic field produced due to a B
current-carrying straight conductor of T
infinite length at a perpendicular distance r

from it. 146 1. Choose the correct answer out of the four

< X probables given at the end of each bit :
QIEAIC-ARNCE FATT QRS @Al QQIQ 641¢ 1x10=10
QIR @Sl AR cady §8g 9o QI AfQIR! 6oy gglraa 6aE6q QARSI QIGEaIS

60l 9RI0IG FASINER ASI T FADIER SneNG QA QA FRINQ O ALAS 9IE 6ad :

689 QIR B FAR QA :
(@) The unit of RC, where R is the

refistance and C is the capacitance, is
_ A3 R 94 go6aRIN 9e° C 9 IR, 6969
With a neat circuit diagram, explain the RCQ @@ 6a@

working of a full-wave rectifier. Write the (i ohm x meter
expression for its efficiency. 2+4+1

or / @2l

- £ - 2 £, (i) ohm/second
9@ 9QQiq dedd 99 aw Q‘@QQQ QARNN

QIdISIGE! 9X12 | IR GEG! AIR BRT RS | e second/ meter

(iv) second

(b) 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

14H—24000%4/13-B ( Continued )
14H—24000%4/13-B ( Turn OU&‘P’)



(c)

(d)

14H—24000x4/13-B

( 20 )

@ AAIBAR UG AR 6P 690
6RQTR A, 69E99R §9Q d I9° 69E9H
CRHERQ 89l AAUCIQIGR  alee
JUCIQIOIR £ GIRIQ ARSI 629

e B

() Ad
(ii) eAd
b s

(i) I
o EA
() 0,

The dimension of electric permittivity
is

AUEIQIDITR G 6208

(i) M—IL-3T4A2

(iii) M~2L3T2A!

(EU) M2L_2T1A3

The ratio of radii of 1st and 3rd Bohr
orbits of the electron in hydrogen
atom is

QR6RIERT TANLER ASAFERR gl G
9019 6QIQ-RAQ MIAFQ AFAIC 6208

i 1:3
i) 1:6
(i) 1:9
(iv) 1:27

( Continued )

14H—24000%4/13-B

(21)

(e) For an alternating e.m.f.
e=230sin (314), its frequency in SI
system is

e goyRell §giQ QIEe SRR AMRas
698 e =230sin (3141). SI 98T6Q ILIQ
IR 629

(i) 100 Hz
(i) 50 Hz

(i) 314 Hz
(iv) 31'4 Hz

(i The valency of the impurity atom in an

n-type semiconductor is
n g9IR ANAGRILIER A9 HIPR CAIFYG)
(S
(i) 2
(i) 3
(iii) 4
iv) 5
(g) The SI unit of electrical conductivity is
QQIQ AQQITOIR SI IR 6208
(i) 1/(ohm x meter)
(ij) meter/ohm
(i) ohm x meter

(iv)] ohm/meter

( Turn Over )
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(22 )

(h) Which of the following statements

(i)

does not describe the nature of the
nuclear force?

FIRGe ABAIRE ARIQ 69T PIRIA AR
Qe g6%L?

(i) It is a weak force
42l IR IR AR AT

0l

(23 )

Two electric bulbs of 50 W and 100 W
are connected in parallel to the mains.
The ratio of the currents through
them is

200 JQIQ IR, 691G 50 W B AGYT
100 W 9@ G949 Q2 920 7SR Q6
QEART AU 6T | CAANRT Y 69R
goi@e IQIQ 691I0Q AU 69

(ii) It is short-ranged {ij o2 i

gl ga-audi i) 1:2

(ii)) It is attractive in nature i) 4: 1
92l UIRFERIA R 26T :

(iv) 1:1

(iv) It is charge independent
92l 9IF RUEQ RAQNR g6E

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?

6TIRY 900! f T8 Y@ QaR YARIS0IQ
6@60 9AER IR 9 Qi QIR goIna
IR IR AIFIQ ALE AANR 629 ?

() 3f/2

2. Answer each bit as indicated :

geeie g9t @@ 4eaIgdien doIf @ :

(@)

The force between two parallel straight
conductors carrying current in the
same direction is :

( Fill in the blank using
attractive/repulsive )

gad AAIga AGILQ TQIQ 696 IR
QTR JRIDO YRUCRER 6LNFT FRUYER YR

@ s R — 26Q|

(iii) 3f ! (Uede/Aede 90 TR AR FRIAIR
| 906 9Q)
() 2f

1x10=10

14H—24000%4/13-B ( Turn Over )
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(b)

(c)

(d)

(e)

14H—24000%x4/13-B

(24 )

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

( Write down the expression only )

QYER AR AEL &SI R MIAIT FFY 9@
dRIL1 69INRQ QG 6260 ?
(6990 BT 6nd)
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 IQYQ 689G E6Q QI g 99° 94Q m a9
99 2ERIQ QR 660 629 7
(6999 B8R 6nd)

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.

N TQ6Q 9RF 26RIR CQF YR UG
@R-2UIQ 1 P4, OIRACWA 628 TgeR
UU-2ULQ 6RO 629 ? AOY A A OQeT
6344 A QAR 61 MG Fal|
How can a galvanometer be converted
to a voltmeter?

( Answer in one sentence )
6918 QIRQIERIFTQE @U8  wuesq
6RIRFACAER AQIE FQUAIRAIGR ?

(99 QIR6R e del)

(9)

(h)

(i)

G

( Continued ) _' 14H—~24OOOX4I13—B

(25)

Write down the expression for the
inductive reactance of an alternating
current circuit of frequency f
containing an inductance L only.

6R9R L 699@Q 99 [ 298 S8a goviee!
6910 9QCR edINR 9P I QYEed
RS |

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

609 6R10R QTR G ‘AERFER eI’
Q12! 6Rd |

When sunlight passes through a
prism, for which colour the material
has the maximum refractive index?

gdia dismie 99 Jer| AuIeeR 96 K6,
609 A Uil 24Q gEARENIT ASING 629 7

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

69T\ 606934 9gQ 28-2ig 6 AR [
FAYEQ AR JOINAYR! NFRT 6nd |

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

( Fill in the blank in one word )
69T QIRAaTiQe FgIQ-9ReIa SERIA
6QIQ AGRIEL —— QLI ML FAUAN |

(99 606q RRIRT Yol @)

( Turn Over )




(26 )

GROUP—B
S—aRUe!

3. Answer any ten of the following bits

2x10=20

FIRGe casRad @ad ggraa aaa &2 -

(@)

(b)

(c)

14H—24000%4/13-B

The critical angle between medium A
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>Up >Ue)

QG FUAYET A B CIANE C AYEQ GBS 6R16)
45° NQ° €Y B B FAIRINEI C FIIY6Q QIaR
E@IEl 60° 29, 6P6R FIMYE A G QIS B
RIYER QDR 6RIE 6REO 629 ?
(IR, >pp>ue)

The value of o-parameter of a

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

6918 GIRFRQR o AIIficq 98 098 @4,
6069 QIRIR B AINATRQ 6960 629 ?

A conductor with uniform cross-
section A is carrying a current I. Write

~down the expression for the current

density J using I and A. Find the unit
of current density from this.

QAR GAERD A Y1 IR AAQILR FQYQ 6910
1999 @6Q| 18 A Q2R @8 FGYQ 6919
ARSI J A NSRS 60d | 98 FQYQ 6310
AR 99 FIQE Ka |

( Continued )

(d) Write

(e)

(9)

. 14H—24000x4/13-B

(27 )

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

UCRAIIPIQ AL AT ARQAIeeS
QAIRQEl 6MGl 99° L6Q QI 1egFe S99
il

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

695 QI6AIR QAR CIeLEe adedel
99”646 gOEAIAR A°F AERS 90 9Q°
fAAINETA IRRYER 6RS |

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

S cm 6TIRq 634y FFT 9@ AQe Q8o
QPR YER FAGI RS @9 | (99 213 : 99
269Q A6 99Q = 25 cm)

Balance the following nuclear reaction
by filling in the blanks :

YLD godl @8 T¢) gea gueie geRaia
AMNPAET AZRR IR

1 235

on+ “goU — ‘;;Ba+ SeKr+(— ) on+0Q
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(i)
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(k)
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Draw the circuit symbols for n-p-n and
p-n-p transistors.

n-p-n9e° p-n-p §I8EQ-QAQ IS 9O1@
?Q SR A

State and explain Huygens’ principle.
QRERRAT GO emet B el |

Arrange the following electromagnetic
waves in decreasing order of
wavelength :

Radio wave, y-rays, ultraviolet
wave, X-rays
A0Rde GQIQ-QAMY CAFTARY GG
6GaY 2IQ R AR :
coBB O, Y-, ACRTEN A,
X-ad

A charged particle of 1-6x 1

moving with a velocity of
1.6x10° m/s enters a uniform

magnetic field of intensity 300 T at
right angles to it Calculate the
magnitude of the force on it.

@ 1.6x107%C oegs Qde
1.6x10° m/s G06Qa6Q G0 A 4R
300 T G196 &QI ANPAR 6AGER 2R
QIR Y6d ARl T QER AIER EREQ
Qe 969 QIRIQ ARAI4 ARRE @

( Continued )

(29)

() The frequency of radio waves
transmitted by a broadcasting station
is 1500 kHz. Determine the wave-
length of this wave.

IR 690IQ 6929 JUIGE 69@8 9Gra ZIgR
1500 kHz 626R, 9@ OQIa 0Qer 65y
a8 @al

4. Answer any three of the following bits :
3%x3=9
FONde caeRlad F6RIT g aaa @2

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

99 UIGEE §aY SIeq a1den oI O adie
OIF QAR Fda MR AN AR NEQ
qaee eal

(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.

@ 6RQY0Q Gy SIRU6S 63QITR 9R-
6Q¥IgLRR 09 ATT @R 1S WAER 9/
an GeQ ag ediEll 63g1oe ensasl G
QARG QREASH FRIYER 6T AIEIRY QERS!
aQl

L
\
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(c) 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 wavelength of 4000 A. (Given,
h=6:62x107*J s, c=3x10% m/s)
661G GGY §IGR 2ICAIR-TGIQ QI Q19
Qe 634 6000 A 2691 4000 A 538 9F
Gl AUEQ 2ITTQ 62EM AR 6Q60 SR
TETINEAREQ 692 I FFe 629, QI
QACAPYY 6NIPER Ild @al (9@ 2@ -
h=6-62x10"*J s, c=3x10% m/s)

(d) Define binding energy of a nucleus.

Calculate the binding energy of
o-particle in MeV. (Given, mass of
proton = 1:008145 amu, mass of
neutron = 1-008986 amu, mass of
helium nucleus = 4-003875 amu and
1 amu = 931 MeV)
99 QIGEde 99e 8 QB 6aS
0-QERIQ @FQ 99 MeVER 297! @l (9@
28 : 69199 999 = 1008145 amu,
QISR @9Q = 1008986 amu, YNGR
PI99dQ @9Q = 4003875 amu 9e°
1 amu = 931 MeV)

(e) Derive the expression for the half-life
of a radioactive substance.
99 60699 A AR-2AY AR NEe
FANR QA |
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GROUP—C
—ARUG

5. Define electric field intensity at i

elec _ a point
and write its dimension. Statg::- Gaussl’) lzlarxlv
in electrpstatics and express it in
mqthematzcal form. Derive Coulomb’s law
using Gauss’ law. 2+2+3
ilf E‘QGQ GLQ‘JQ_‘ 639G Q1IN ARl Y NQ° 9RIQ
e (] Gm@LﬂQ QIR RIFER T QAN 6a¢ @
f@l@‘ QSR qg dINAWA RS X9 | lizin (e
Taf QUCUIT QA PRAS FAT Bare eq

Or / @8l

State and explain Kirchhoff’s laws for a
network of conductors and apply them to
find the condition of balance of a
Wheatstone bridge. 2+243

9@ G adeIl fIne aig QQETS Saaqie
9ERY @ 6 9k 99° 9GER WeRla o
LOERIQ IR0 A3RR-A6 Gda 9q |

6. State Biot-Savart law. Use this law to
derlve'qn expression for the magnetic field
at a point near an infinitely long straight
conductor carrying current. 2+5

QES-AIRITT Faa eng | NI QIR @@

6aIN @ 6 zee 634y 9a Sgye 6gIe
eLR@IA 90Y 99 J96q 9F censdl AR
68Q dIQ HER G Q|
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Or / @4l

Draw circuit diagrams of forward-biased
and reverse-biased p-n junctions. Describe
the use of p-n junction diode as a half-wave
rectifier. 2+5

p-n89AQQ AGLER 6 dde Qiaq adaa aigl
9Q AXR @A | p-n FEA} GIEAIQ BAG 1S G-
QAET-TIQIN QIER NLLE 29, a4l Fal

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

NP MOIQEIQ  ANYER RN AT
§-6Q¢IRQ aAI EAACH T 99 ¥9° <LIQ
da-9d 30 Qeed daae el

Or / @R

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

6QIQE JAfllg FIEERA YINAYER METIQ F4
LUACYIERT TR nBF AERYER VA QYIS
NE° 2 9960 RERYERR 98 AR vEede
QAR QA
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