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-+ Full Marks : 70.
‘ Pass Marks : 21

Time Three hours

,

" The figures in the margin indicate full marks
for the questions.

Q. No. 1 carries 1‘ mark each ‘  1‘><08

= 08
Q. No. 2 carries 2 lzzav'ké each o ’2x10 => 20
| Q No. 3 carrie-si 3 pzarks each . | .» 3x.09‘= 27 .
Q. No. 4 carries 5 ntdr'ks ench | | | | 5%03 =15
’ ~ | | Total = 70

Total number of pqges -16
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1. * Answer any eight questions from the following as directed : = 1\><8=V8 :
(a) We hear a crackle when we take off our synthetlc cloths or sweater
partlcularly in dry season. It happens because of

(Fill in the blanks)
» o . 1
'mﬁmwﬁﬁrﬁm@@wﬁ@ﬂ%mmmﬁww
Y TSI, WWW@WMMWW#W

_— 4 (wa%ﬁaw 1)

%. () . The mathematical expressmn glven below is known as ——

principle. . T ( Fill in the blank)

~ ql n ql - . ] S )

K= o : ‘

T 4ﬂ80§rlfrl' L ‘ 1
Wmmﬁﬁaw_a%ﬁwml o
' | (AR IR T )

n

FI = QI Z ql ':1
4 e, 2
0 1’2 rll

(0 Two resistors of equal values are connected in parallel. Which of the
. following options is correct if the two ends of the combination are
,Connected across the terminals of a battery? -~ - 1

i) i =1, (currents flowing through the re31stors)
@ V= V (potennal dlfferences across ea,ch re31stors)

(iii) Both of the above are correct

@@wwwmw\ﬂ@hwwﬁmm m@mﬁ
@O B RS WIE T W (908 R CON! AR w2 2

Q. -1-12(@12133@@:&@%%&—%@)
Gi) V=V, (@ PR 7 G Reren)
(i) e TR WA | |
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(d)

(e)

is

-The force actmg in between two parallel wires of length 10m carrying

current of 1A through each of them and placed 1m apartin vacuum

- (Fill in the blank) .
1

‘will be:

'WWWWImWWWIOmWE@ﬁ'WlAW

ﬁgqmﬁ‘wmlﬁawwﬁmwwﬁ__n

(<57 31T o 7).
The most hoportant predictio‘r.’l to emérge,fforh Maxwell’s equations
. ‘ o 1
(i) - . eddy current |
(i) - olectromagneﬁo wavés’
(zu) dlsp'lacement current | ( Choose the correct optzon)
e A v ms«mmwﬁwﬁm o
(i) IR &R
(z'i)-. -ﬁmmmw o
Gi) A RE | (@ia Bt AR Sewm)

- A plane mirror lies on x-y plane. If the incident ray is on J—Z plane
then the reflected ray and the normal w111 lie on 1

(i) x-y and y-z plane

(i) ,y-'z'and' zx plane

(iii) z-x and x-1 j plane (Choose the correct optlon)‘

mamm‘cvnm-ﬂﬂ—w leWtﬂ%ﬁaﬁwﬁszm
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c—c@ﬁ%—aﬁﬂmwﬁmwﬁﬁ

(@) xyAF y-z AASTS

(11) y—zw z;xm o A

(iif) z-x FE  x-y A0S | " ) (@%@Waﬁ%@ﬁ@@).
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(g . lMi;'gg'e.i's1an thicai ﬁherio'menon related to ' | | -1
- (i) . .scattering ‘
Wi (i)  total internal reﬂection
, . (iii) total internal refractlon . (Choose the correct option)
- ﬁﬁ?ﬁi‘ﬂ e ST on%mw%
".‘(u) ﬁcfmwﬁwmhrw . I
o (zzz) 7 Srefedi zﬁ%ﬂacr@iﬂr Tiee - (o @Wwﬁﬁﬁe@ )

' (h) ) If Ap and 4, ‘pe the wavelength of de Broglie waves for-a pro'ton and:

an alpha particle then which of the following is correct? - 1
3t 4, O 4, maﬁa‘ﬁamaﬁWam%aaw\ﬂm‘@ ~
(ST © oo %@ﬂ— @WBT ] fﬂ?
) Ap=h
(@) Ap >l
Gl A<, | * (Choose the correct option) -
| | (o7 Tewh! IR BfAea)
o h2c. . ' ' ~ . .
()  The term gy =— 02 is called . L1
' ©me . S o

(i) impact parameter
(i) Bohr radius , : ‘
(i) activity . - . (Choose the correct option)

. 9 ”‘
ay =150 RH RN

oaame
() TS ot -
(i) FRIANE - : ' .
(iii) el | . (o7 TeTh AR Beveq)
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0w - ‘ The space-charge region on both sides of a p-n ]unctlon is known as :
_ . |

, (.i). cut-off reglon
(i'i) achve region _ .
(iii) depletion region , | (Choose the correct option)

mp—nw\wmmwwmwwwmmw

() TIo-OF e n '

() T o : . S
(zzz) ﬁﬂ}mﬁ@w&a IR (w@wﬁ‘lvn%@ﬁ@ar)

*x If EC, Esl and Eg, ‘be the energy ‘gaps between CB and VB of

C (dlamond) Sz and Ge, then Whl(.‘h of the followmg is correct?
1

M E., Eg T EGe & c(%at) SIS Ge?‘CBW VB I Tied *f&
| SR R (908 O mﬁmmﬁwi’v
) E¢ > Eg; > Eg, }_ |

(i) E.<Eg < Egs

(i) Ep>Eg=Eg, s (Choose the correct option)
'_ - (v TEH IR Threa)
2. Answer any ten questlons from the followmg as dlrected C2x10=00

Rl SPIT Rrizar 726 2R e IRl 8

(1) (i) What is the SI unit of electric fleld ? Write an alternate unit of

© it if any. ' : 1+1=2
SI%F@RWW&W%WﬁW maww@@_
Cfﬁ@ffﬁw
' OR/ @&

(i1) Calculate the force -between two small charged spheres havi
charges of +1 x10-7C and -1x10-7C placed: SOcnIz3 apart :zv;:;g '

2
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(c)

| NS 30¢m TETO. A3 +1x10-7c oI% ~1x10-7C mmaﬁﬁ@

()

(i)

()

(i)
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@mwﬁ@cwwmwaaﬂWWI |

Name the two forces Wlth thelr nature actmg between two

protons. . 1hx4=2

.fﬁaﬁmwmwwmwﬁﬂwﬁ(ﬁﬁ)m|

 OR/ &4 . -,

Find out the incorrect options from the following: 1+1=2

- (A) Inside a conductor, electrostatic field can never be zero.

(B) "At the surface of a charged conductbf, electrostatic field
' must be normal to the surface-at eVery point.

(C) The interior of a conductor can have excess charge in the

static situation.
T ﬁ?ﬁ?{@wvﬁm ar@ﬁzaﬁm A =i s
(A). RIIBR STESIare g Wﬂﬂ foaNe ¥ 29 @RI |

(B) wﬁﬁﬁm%awmzﬁﬁﬁmﬁzf”@mm

WWI

.(C) wmﬁﬁa@awwmwﬁﬁ@wmenﬁzmr

| State Kirchhoff’s laws in current electr1c1ty 2.

WWWWWWI
OR/WQMI‘

Name the electrical device Wthh is 31m11ar to one ‘use of

potentlometer What does the followmg expression mean ?
| 1+1=2

a(l) ¢l

AT R B mmwﬂmwasﬁawm%
@mﬁmmﬁmméﬁamﬁtﬁ@ﬁiw.
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(i)

)

4

Estabhsh the expresswn for current eitler I, or I which are
flowing through' the resistors R, and R respectlvely and
connected in parallel to a cell of e. mf E and total current is I

(e ItL). o . 2
aﬁ@ﬂwtﬂrwmmw@immemRa |

et 2RifEs Rye T [ 1% I, mfﬁ@ﬁm&l(wﬁwﬂ)w

mzmzawﬁwmu

| OR / &4dl -
Match. the folloyiring-,and rewrite :- .  Yix4=2 ..
o R @ =qBsind
2 F o () .=mv/gB |
. - not __/J_Q_Id-l"xi".
o R
@ a - @ =qBE)+ixEE)]

(1)

(1)

Caiculate the value of | Lo /47: and write its umt , 11/2+1/2’=k2

o /47[31‘@1:313 T Ao I A% % |

OR / 924!

A current of 0-40A is flowmg through a co1l of radlus 80cm
and having 100 turns. Find the magnetic fleld at its centre. 2’

1100 AR T 8-0.crr AL 4B PR TS 0-40 A R sz‘—\ 39

- M|§@ﬁﬁmm@cﬁﬁ¢mﬁcﬁW|

- 0)
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Derive the expressm‘n for mot}onal emf as ¢ = Bly. Where th'e.
symbols have their usual meaning. - . . 9

(7] | | Céntd.



eﬁﬂﬁmwwwﬁmg Bzﬂmﬁcﬁwm\ow

".__mewmmﬁ

OR / @3a

-kii) "A current of 4-0A is flowing'in a coil. If the current suddenly

€]

(H)

337 PHYS

falls to 0-0A in 0-1s an average emf of 200V is induced. Calculate
the coefficient of self induction of the coil. ‘ 2

| aﬁ@ﬁﬁ—wl«x%&Wh%l@iﬁwwﬁmémwa
0-04 t1 I T, WWZOOV%QW?EWNIC‘C@
| WﬁﬁWM@iﬁﬁﬁWl ‘

The household line voltage of 220V is an ____va1ue with a
peak voltage of 311V (Fill in the blank). Estabhsh an expresswn relating
the terms P, V, and R. o 1+1=2

'ka@%mﬁwmvm ___snawima

‘Wﬁsmk"ﬁMlv(ﬂlﬁ?éﬁﬁWﬂ P, v, mwﬁmﬁmw—aﬁ

'W%EMHWI

() A tank is filled with water to a helght of 12:5¢m. The apparent
depth of needle lying at the bottom of the tank is measured by
a microscope to be 94 cm. What is the refractive index of water ?

| ‘ 2
TR BT 12:5cm THORE SNE S NI (2= OIS SR )
G5l @GR A TSI T HoAT W R 94 cm (SR Ve |
AT 2fSRIE [me
OR / w2
(i). Draw aray diagram to make someone understand how a virtual
- and many times magnified image of an object is formed in a

compound microscope. . - . :
@51 A W”%ﬁ" &A[a)] W BERIC W ﬁ‘Fﬁvg e
+iffe T G0 IR B BT ik
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A plane wavefront is travelling from lighter medium 1t6 denser medium

- 2.through the interface of mediums 7 and 2 with velocities v, and v, and
* you know well that sini/sinr= v, / v,, where i and rare the angles
- of incidence and refraction. If n, and n, be the refractive indices of the

" 'mediums-then derive Snell's law. - 2

Bt SRPTIY TG 1 S e 2 T TR v, S v, @A
YT (R OIF (SIS O &N (d sini/sinr= v,/ v,

TS (W R A (R W AR G | T, S, T
1 O RO 29 AfSTRE W (90 WINPT (R ! [ <=

() TheLymanseriesisinthe —._____ region, but Paschen and |
Brackett series areinthe —_______ regjon. 1+1=2
) . T (Fill in the blanks) .

e i @Wﬁ%ﬂ%ﬁ@,ﬁ@ﬂmm@m'
TR @‘arma___ SO AW (N AR 99 )
OR/ 9% * |

(i) Explain in brief the type of energy states of an electron above
-~ E=0, . - - 5

 E=0 9w R e B R <R pfer R St e
Ral S _ '
() Calculate the energy equivalent of 1 kg of a substance, 2 |
1 kg O (UG ML e <Rew sl ool Yy
L OR / wgat
(i) Discuss conductor and insulator in terms of energy gap. | 2
& =M1 iex AR SRR T AR smisfs R e
1| ° |

Using a p-n junction diode draw a circuit .diégram of-a half wave

rectifier showing input and output waveform, : 1+1=2
9Bl p-n GIRAF TG ITYT IR S RN AT B 6] By wew
TR NS 255 W SATEoF OIRAT ot Wiy | |
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(m) What do you mean by thermal ethbrlum ? How does the smlatlon '
- .is. mathematically expressed in- terms’ of electrori and hole
" “concentrations and intrinsic carrier concentration ? o 1+1=2

‘f'@%wwﬁsvw@w«a%wwmﬁmw
‘ﬁwwwwﬁmwwmv vy

L

3 (@ ,.(1) What is an electrlc dlpoIe ? An electnc dlpole W1th dlpole
.. . moment 4x10~%m is ahgned at 30° with the direction of a
uniform electric field of magnitude 5 x 104 NC-!. Calculate the

. magnitude of the torque o » 1+2=3

facas Qs 2 4% 10- 9cmh=mﬁasﬁfcweﬁ135x1o4 NCl m
T T (AT, (A GRS 300 mqasﬁwnﬁmw
emf@mwquwwu

OR/ WW

(i) Show that the energy stored ina charged capacitor is £ = / CV?,

where the symbols have their usual’ meamng . | 3

m«sﬁimﬂﬁWﬁ_Wﬁﬁ@Wﬁ% E—./ZCV2 zjew

m W WQf W 2lsﬁt'il
g ‘ ) . (i). ‘What is a Wheatstone br1dge7 Estabhsh the mathentatieal form
of it.” 1+2=3
Ww%%9WWW¢ﬁWW| |
OR / )

) (iz:) You have been glven n re31stors each
" ‘combine them to get (i) maximum ang (if) minimum effective
resistance ? Mention the values in each case. Find the ratio of
maximum to mlmmum Values of l‘eSISta.nce 14 x 4+1=3”

of value R How will you

v
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(i)

..C@WT?FRW nB @« W == (i) T S (i) SR S
@amﬁﬂ@w@mﬁmm?mmcmww

mnmww @t«wwﬁcﬁwl

erte a few lines on any two of magnetlc declination, magnetic '
inclination (i.e. magnetic d1p) horizontal component, and vertical

component. ' t - 1+1%=3

&I pife, Rerfs M, w:{-ﬁasﬁvnmwww\w Ricerea

N 7o @RS (SRR ol

(i1)

i

(i)

- 33T PHYS

OR/ qeqrl

Two. long and parallel stra1ght conductors A and B are carrying - -
currents of 8-0A and 5-0A in the same direction. A and B are
separated by a distance of 4-0 cm. Calculate the forceona 10cm

‘portlonofw1reA , R . 3

| Amséfﬁaﬁwwmé‘mmsmma@m_
FifeTe TR A W% B AR U AEE IJ94N 4-0cm | A
AR 10cmm£lﬁwﬁ\evﬁ—ﬁmaaﬁ§@fww,

Rall

_Describe any one experiment where generation of induced emf

can be clearly demonstrated. 3

Wﬁ%ﬁmammw m@%m@mwﬁmm
ﬁmwwu

OR / &3l

Explam any one advantage of using eddy current in (z) magnetlc
braking in trains, (b) electromagnetic dampmg, and (c) induction
furnace. 3

(1) FENETSIITS T (&5, (b) R - cﬁ*aasww i () SR
vER R Gore «fe mmmmmm qmﬁas

%WT@WWWWI
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o '(e)" " (i) Mention one difference between an AC generatqr_and a motor.

0

(9

Draw a neat diagram of AC generator and indicate there (1) the
coil, (b) the slip rings, (c) the axle, and (d) the carbon brasses.
- - 1+4x%5=3

ot AR g et i 51 T e 4t T A B
1 @, B, 21z Teains B siREE Ba s TR O (0) P,
OB R, (o) W, S (@) FRE 9% BT =0 |

- OR/ 9341

- (i)  Along solenoid having 15 turns per cm has a small loop of area

2 sg.cm placed inside the solenoid normal to its axis. If the
"-change of current in the solenoid is 2°0A in 0-1s, find the
 induced emf in the loop. . - 3
elfS cm © 15 AR HIKet PoT GO o0 2 sq.cm cvawem 37
PO <O PEANCR S THOIR T 39 0@l I Pt
.0-1s© eRIF RS 2:0A |, O JEAOR ot 4 w5
peTIe WS Ry sl 351 Refy 7
Write the mirror equation. Define magnification and find the -
-expression for magnification m from the mirror equation.
. : . 1+1+1=3
TP AT T Rt 1 2R Tt Bt s et e
ATRRABE “iRTGq mI PRI fief 2wy -

The threshold ~frequency for a certain metg] is

 of frequency 8.2 x 10™Hz is incident on that parti Hz. If a light

rticul
+ the cutoff voltage for photoelectric emission r Thetal, caleulate

33T PHYS

9Bl 4G AR m‘&s 3.3 104 Hy | MBR @i q ’
T (AR AT 20 STb-Cop s o 2 X 10U,
SRR oE S TR Ao Rraren
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(i)

[0}

@)

(i)

33T PHYS

The radlus of the innermost electron orbit ofa hydrogen atom

“is-5-3x10-11 m. Calculate the radii of n=2 and n=3 orblts

Given, 1, = ( 2/m)(l‘L/27r)2(47zze‘o/e ) o | 2+1—3

| Q?EWW%WWWWW&

5-3x10" 'm ¥ n=2 WE n= swmmamﬁia? -
ﬁ?ﬂm r, -( 2/m)(h/27r)2(47reo/e ) '

OR/W?M?‘

What do you mean by radloactlve decay ? Mentlon the types of
radioactive decay ‘ 1%2+1%2=3

m@wﬁ@aqﬁm%w? wﬁgpﬂﬁwww«n

Draw a neat c1rcu1t dlagram to show a. Zener dlode acting as a -
DC voltage regulator. What should be the approximate voltage
rating of the diode used in relation to the required output

voltage ? 2+1=3
(@R TR aﬁincwﬁ’a @@mﬁaﬁsmwwﬁaﬁ
HREIRT T | wmwm’@ @ﬁ\w@%@m’m ’

~§aﬂmmm%ﬁ"

OR / &%-

Write a few 11nes on any one of the following W1th purpose of
use : | S 2+1=3

(1 ) Light emitting d1odes

'(2) Photovoltalc devices .

WWW&W@WW@WMIWWW
R | ,

(1) W(LED)

2 Wﬁﬁnm

(131 C . :‘Co,,ntd.



4. (a) (i) WHhat do you understand by capacitance of a capac1tor ? Write
. 'the relation between farad(F) and picofarad (pF). Obtain an
-expression for capacity of a parallel plate air capacitor. Do you

think that d1electr1c has 1mportant effects on capacity of a

.- condenser? - - 1+%43+%=5

-Wﬁ%ﬁ gieog o B 3@t = ie (F)mﬁ?ﬁczwe(pp)a
e TR 1 | A AT Y LR b1 L ap I fef
W|meg%ﬁmfa @Wﬁﬁmm{%—ﬁ
ORI ?

OR / &%t
CL@) Ry, ‘Iéz and Ry are three resistors. Parallel combination of R, and
' R; is conriected to Ry in series. If V be the potential difference
- between the end .points of the mixed combination, then show -
that the total current flowing in the circuit is— - 5
V(R, +R3) ' '

Rl, R, W% &i’ﬁ%ﬁﬁ @1@3&@ R,®IF Ry @I iy Rl
G TS HECNo! T2 R W SR Ry 1 TS ey
| e (7 Nz I RS TR e 12 (= s [eq sty
R m,mmqmmﬁ%%@ﬁmm |
. V(R2+R3)
R1R2 + R1R3 +.R2R3

:I_

® - () Derlve the expression for magnetic field at a point on the éxm
of a c1rcular current loop. Also find the magnetic field at the
- centre of the loop. o

_ 4+1=5
‘ﬁﬁﬁwaﬁﬁmiﬂﬁﬁaﬁ‘ﬂﬁﬁzC¢Rﬂiﬁﬁ{‘(f?$¢(ﬁg—ﬁﬁﬁﬂzﬁ“| |
'mwﬁa@mmmﬁcﬁml

[14]
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’ OR/WQ?T

(21) Derive the followmg expression for refractive index of the

)

(1)

material of the pr1sm, where the symbols have thelr usual
meaning :
| sm[(A+D )/2]
na1 =
sin[A/2]
The refractive index of glass in the form of a prlsm is unknown |
For an incident ray of light the angle of minimum deviation is

. found to be 40°. Calculate the refractive index of the material of

the prism if the angle of prism is measured to be 60°. 3+2=5

»fﬁwﬂﬁ@—m@m\m-a—ﬁmmﬁmﬁcﬁw e

W’T\WWWMW Rz
o sin[(A+D,,)/2]
217" sin[A/2] )

ﬂﬁWﬁ%WﬂWWW@WMﬁWﬁW

wﬁﬂﬁgﬁmqqﬁcwtmwﬂﬁwﬁ—ﬂmﬁm
ﬂwwwm et 60° 1 | |

Discuss the phenomena of dlffracuon produced by a smgle slit
by drawing a neat diagram. 14455

| ﬂ%‘tﬂﬁmﬁ‘mﬁmwmn@@ﬁmwwnﬁm.
.WWI

OR/ WQ/W

Write the mass-energy equivalent relation. Who dlSCO\rered the
relation ? Calculate the mass equivalent.of 9 x1013] energy Does
the relation have any experimental proof? 1+142+1=5

mﬁf@wﬂw@aﬂﬁmﬁwmmmﬁmw |
9x101%). WWWﬂWWlWWﬁqu

W’
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