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Wﬁ?ﬂ:
i) @Y 9T HEE & | 3G F97-97 H FT 26 T3 & |
(ii) STYHH-YTH5 YT §: @V 37, @S §, VS G, TV ¢ 37N GUE T |

(iii) @EHHFE5IHE TIF H1 HFE | TS THSE JIHE JIH 2 HF & /
GUE HH 12 Y97 &, I9% & 3 3% & | GUE § H 4 37% & Uh IR 594
BN @GS THY Yo7 8, b & 5 3P 3 |

(iv) Y97-97 § GHT W HI3 Id5hcq 761 & | T4, 3 7Pl dicd Th 97 H, di7 JHl
JIct Uh Y97 H 37K i 37eb1 Jict di+41 J991 7 7=k 97 YeT7 137 =T 8 |
08 Y971 4 37791 130 T TI7 § @ o7 Uh J97 51 HT & |

(v) 8T JIEvIF & 3719 [HeicTikaad Sifaes il & Tl T SIIIT H GHd &

c =3 x 10° m/s

h =663 x 10734 Js
e=16x10"1°C

=47 %10 " TmA™

g, =8-854 x 1072 C2 N1 m™

1

4 e
O

-9 x 10° N m? C*

m, = 9-1 x 10™%! kg

2 T GoIAM = 1-675 x 107" kg

TIeiH ol GeIHH = 1-673 x 10727 kg
ANl &A1 = 6-023 x 1023 Iid U™ A1
legad™ HIdre = 1-38 x 10723 JK!
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General Instructions :

(1) All questions are compulsory. There are 26 questions in all.

(11)  This question paper has five sections : Section A, Section B, Section C,
Section D and Section E.

(111) Section A contains five questions of one mark each, Section B contains
five questions of two marks each, Section C contains twelve questions of
three marks each, Section D contains one value based question of

four marks and Section E contains three questions of five marks each.

(iv)  There is no overall choice. However, an internal choice has been provided
in one question of two marks, one question of three marks and all the three
questions of five marks weightage. You have to attempt only one of the

choices in such questions.

(V) You may use the following values of physical constants wherever

necessary .
¢ =3 x 10° m/s
h =663 x 1073* Js
e =1:6x 1071° C
u, =4n x 107 Tm A
e, =8-854 x 1072 C N1 m™

1
41e
O

=9 x 10 N m? C™

m, = 9-1 x 10™%! kg
Mass of neutron = 1-675 x 107%' kg
Mass of proton = 1:673 x 1072’ kg

Avogadro’s number = 6-023 x 10%° per gram mole

Boltzmann constant = 1-38 x 10723 JK~!

P T4
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Qus A
SECTION A

1.  fort 2ot Ta .M. (LCR) 9f@¥ ¥, Vi = Vo # Vi & | Ik TUTTe I HH
ERIIE A 1

In a series LCR circuit, V; = V # Vi. What 1s the value of power factor ?

2. %eﬁp-nﬁ%ﬁmamﬁﬁﬁmw@m%? i

What happens when a forward bias 1s applied to a p-n junction ?

3. dral fagq-a Eﬁw@%ﬁ%@qﬁ@wﬁ%w P % fou ey

[TRIU | 1
@ o @ » _> . L] @ .
Write a relation for polarisation P of a dielectric material in the
—>

presence of an external electric field E .

4.  3ATIY dTEhI shl TARTAdT Ue hl IRATNG hISIU | HhT TH.3E. (S.1.) A%
TTRaT | 1

Define the term ‘mobility’ of charge carriers. Write its S.I. unit.

5.  Tordll IWAITel T <Al WIhd gl I8k HI Y3l ! dshdl T3 & S 3 | o
% UG o TSIk T HH FAT g ? I

The focal length of an equiconvex lens 1s equal to the radius of curvature
of either face. What 1s the refractive index of the material of the lens ?

wis

SECTION B

6. 31 @YYl [ARTSC AU 1 Ieci@ ehIToIT (o8 SATehtul adT lera foaad e
4 3T (49e) fomam ST TehaT 2 | 2

HAAT

QUGIlT AT YEHEIT ohl FTHAT 9T KA o i<l JoI I~ hl T IS | 2
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10.

55/1/C

Write the important characteristic features by which the interference can
be distinguished from the observed diffraction pattern.

OR

Explain the basic differences between the construction and working of a
telescope and a microscope.

gi3gioH Y] (TeH) o foiw IR o 38 AfwEla ol foiflgr e mur @

EI3SISH UXHTY] o TUFH H Icdsid {137l shl AheldTdadh AT shi ST Hehdll @ |
esl g3 & IUAM § H,_ @1 bl qUIeed sh1 HH HTd 1T |
[feam = 2 ; et 3ames R = 103 x 107 m™!] 2

State Bohr’s postulate of hydrogen atom which successfully explains the
emission lines 1n the spectrum of hydrogen atom.

Use Rydberg formula to determine the wavelength of H_ line.
[Given : Rydberg constant R = 1:03 x 10’ m™"]

farggd aftaer (Sretl) § 9 fot@i® @ gl 3|l bl Seci@ shilT a1 geh! gfed
% foTe Il foiien | 2

State the two Kirchhoff’s rules used 1n electric networks. How are these
rules justified ?

T T & Ty T S9l, Ey = — 13-6 eV a9 9 3531, a, = 0-53 A |
SHE A <hifoy o fHETqH fa®am H <kl <TId U SoideiA o 99 3diod
Sl § HhHOT ¥ 39 SR W TG ¢ il aUiesd & AW H R gitedy
g | 2

Given the ground state energy E, = —13-6 eV and Bohr radius
a, = 053 A. Find out how the de Broglie wavelength associated with the

electron orbiting in the ground state would change when i1t jumps into the
first excited state.

(a) FER & TAT (FIEY) qdT Tehiead’ (3Thd) bRl 0 A= (U3)
hifere (TeTRau) |
(b) T W T HHT TIh ATIINN bl G&Y § TIE hHifTT | 2

(a)  Distinguish between ‘Analog’ and ‘Digital’ forms of communication.

(b)  Explain briefly two commonly used applications of the ‘Internet’.

5 P.T.O.
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Qus ¥
SECTION C

11. 3 T9= qqrel o =merehl o 07U, fag[d-a (E) & 919 910 949cd (j) o IiadH ol
SR % 1T Teh UTH (ATei@) ST | 39 UTh H ATeloh-9g1Y o 3 UM o &I
4 1 g1 TH Fehdl 8, TR 39 fogd 9f@edl § (1) " Jialy q9
(ii) =TTk AR S H IUYH Il o =5+ | foham 11 @bl 8 2
Sl bl AIATE AT ohl HH mm s L i hilc ol Thicid [hIT TAT & | T
off foret IR 0 $© UERR 61 Sife 6T F8q 9T TTiud 6 T Tk 8 | Ha9 B
TS HINTT | 3

Plot a graph showing the variation of current density (j) versus the
electric field () for two conductors of different materials. What
information from this plot regarding the properties of the conducting
material, can be obtained which can be used to select suitable materials
for use 1n making (1) standard resistance and (i1) connecting wires 1n
electric circuits ?

Electron drift speed is estimated to be of the order of mm s~ . Yet large
current of the order of few amperes can be set up in the wire. Explain
briefly.

12. 911 — gree FEE 1 i@y | ‘R’ TS0 o fohdl GRIETg] garehit <@ (4T91) hi
HY T qM-3Th sheg ¥ X gl W feya orHl foig W, Irarehiar &3 o foTu saeieh
ITed hIfSTT | ST UTST o ohrg U FIEehT &F o Tl SoTeh fARaT | 3

State Biot — Savart law. Deduce the expression for the magnetic field at a
point on the axis of a current carrying circular loop of radius ‘R’, distant
‘x’ from the centre. Hence write the magnetic field at the centre of a loop.

13.  UIciisS <l LT hHl BIdl 8 ? HHT Yeiliss gRI S8y foh YehIST <hl qUTl hi
Yehld TIEY Bl 2 | Tohdl Tlciiss | YRITHA JehTsl hi digrdl H hig qiad

TRl BT, 9ol B (T8) dioniss i UTid 318 ol ATa=E $8 Wt 8 | ¥
hiIfoTT &= | 3

What does a polaroid consist of 7 Show, using a simple polaroid, that light
waves are transverse in nature. Intensity of light coming out of a polaroid
does not change 1rrespective of the orientation of the pass axis of the

polaroid. Explain why.
&collegedunla;
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14. S SIS 1 Gici=d h® BT 8 2 SRS & 9 o g Ac9-ydieiseh a¥d
Jieed! g W Wt I Tag[q-&F hH 3cqd 7l SA1dl & ?
Ueh UNUY 3TRE Hl GERIAl @ S SIS <hl dicedl 5 o ®9 H hRHTAY

U <hifold | 3

AT

(a) 3G FI AT ¥ W shifoiw for fopet afyr erie 1 gt &3 3t fava
IR fhT JhR &4 & |

(b) Fg Tohel pn AU S W iy &Y dleedl JIAYH® hl AT, dl
$9ch TRl TI9a T o=IT Y9 AT, I9 I8 (i) STUTCRIh SFyd &, 3R
(i) Ug=fefstes Sfyd 8§ 2 3

How 1s a Zener diode fabricated ? What causes the setting up of high
electric field even for small reverse bias voltage across the diode ?

Describe, with the help of a circuit diagram, the working of Zener diode
as a voltage regulator.

OR

(a) Explain with the help of a diagram, how depletion region and

potential barrier are formed in a junction diode.

(b) If a small voltage 1s applied to a p-n junction diode how will
the barrier potential be affected when 1t 1s (1) forward biased,
and (11) reverse biased ?

15. Top&l YshmI-Hadl gs8 W D dlardl d¥r 4’ 3T 1 TRyl AMdd 8H o
TehT-Tae[q IcdsH Bral 8 | UAIS fogld 9T W 1 99 8, 36 Jcdeh g 4
g Yl JTEIedl i IUNETdd T@d gY (i) Tehrer hl disrdl sl 9R-4 g 3T,
(ii) ATYfdd TafeRTor =hl AT sl FQAT AW, R (iii) UATS [GHT hl T ST 2

Jcdeh G H hIUT Tol@eht 319+ I ol s hifrT | 3
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Light of intensity ‘I’ and frequency V' 1s incident on a photosensitive
surface and causes photoelectric emission. What will be the effect on
anode current when (1) the intensity of light i1s gradually increased,
(11) the frequency of incident radiation i1s increased, and (i11) the anode

potential 1s increased ? In each case, all other factors remain the same.

Explain, giving justification in each case.

16. TorHl 2T hl Gfshy STATAT H el hal JAT & ? p-n-p ST ol Teh INUY
IME ST T HIfVT fop I8 gIfoeet yadss <l Wifd 8 & il a8 |
weed: ToiRgu fob Topdll oTieieed oh1 (1) STMYR 9dadl a9l ohH UMM AR
(ii) IcHSIoh AcTeeh UM o1 Bidl & | 3

When 1s a transistor said to be 1in active state ? Draw a circuit diagram of
a p-n-p transistor and explain how it works as a transistor amplifier.
Write clearly, why in the case of a transistor (1) the base i1s thin and

lightly doped and (11) the emitter is heavily doped.

17. (a) YEW0 H Ugdd Tohdl A9 (FH) G Hehd hl I= AP a0 H
qREfdd st shl TRl o 0 dH HEEYUl Shlehl 1 Joci hIT |

(b) Weh HTSASh Hohd oh H1Y Tehd] SATAshIY dT@%h qUT &1 Teh {@IHaa S18U
3T gUIET foh 3eh LAYV § GROMHT AW Argictd U1 e 9Ted &l
2 | 3

(a)  State three important factors showing the need for translating

a low frequency signal into a high {requency wave before

transmission.

(b) Draw a sketch of a sinusoidal carrier wave along with a

modulating signal and show how these are superimposed to obtain

@
Qcollegedunla;
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18. 3ATYehl i YUY Ae¥d X, Y a1 Z feu U 8 | 91§ 37a¥d X ol Hivaa dieedr
% TH. (a.c.) G & g G ¥ S AT &, dl G a7 diced! 99 (TH al)
AT H A 8 | I 79I Y hl X o H1 JUshA H Jgh FId & 2 80U 9
TG T3 ST 8, 1 dleedl shell B fagfd 90 9 n/4 31 &l 8 | W=, Y
o TIH W Z i X o 1Y JUshH § S8 H G hedl U dlcedl § n/4 3T Tl
2 | IR9Y fa¥Et X, Y 9971 Z i 9g=i+u |
S 3 1 Tl ok YUfishA | AN <hl, 3IHT Fid & &0 9 Srg fear 9w, @
qiger hl gfdenyr et i |
IIIYH GId hl AT 9T IR 6 1= Teh A% SHST N 36 UTH o Hawd
oA iU | 3

You are given three circuit elements X, Y and Z. When the element X 1s

connected across an a.c. source of a given voltage, the current and the
voltage are in the same phase. When the element Y 1s connected 1n series
with X across the source, voltage is ahead of the current in phase by n/4.
But the _current is ahead of the voltage in phase by n/4 when Z is

connected 1n series with X across the source. Identify the circuit elements
X, Y and Z.

When all the three elements are connected in series across the same
source, determine the impedance of the circuit.

Draw a plot of the current versus the frequency of applied source and
mention the significance of this plot.

19. .C % ik p* fasred (/) wshu o Sdfiehrenss &9 # fofiay | @ e
fererest X, C o1 et @ o1 wHwii 2
fean T 8 go9HE HH, m (C) = 11:011434 u a9 m (X) = 11-009305 u.
39 TshH 1 Q-A HTehfcTd <hIT, | 3

Write symbolically the nuclear B~ decay process of 1;0. Is the decayed

. . 11
product X an isotope or isobar of C ?

Given the mass values m ('3C) = 11-011434 u and m (X) = 11009305 u.

Estimate the Q-value in this process.

55/1/C 2 P.T.O.
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20. 10 cm HihE gl % TRl 3T T o EHH Toh 9] 8 € 15 cm ¢ Wl B |
384 o4 gidfers bl feafd qu1 Yepfd ST hINT | 39 SIG€AT H 20 cm Fshdl
=1 o Tohel 3Tadc gUUT @l Shal W TET AT dlch HAT=H Tfdiera, a&q @l
fefd W & 2 3

An object 1s placed 15 ecm in front of a convex lens of focal length 10 cm.
Find the nature and position of the image formed. Where should a
concave mirror of radius of curvature 20 cm be placed so that the final
1mage 1s formed at the position of the object i1tself ?

21. THHfcifgd fagd-greehld qUT sl 37k 9¢d T qUICEH o hH H Faiedd

NS

(a)  vy-(TTTHT) TeRLTl

(b)  HEHAUI

(¢)  UFg-fohtul

(d) e Ul

AATH U hd 3T BIdl & ? FAALH TR0l i (i) geall s ™ o HLUR
(FATSOT) Hqe (ii) Wifaes UMI=R & &1 ftrent 8 2 3

Arrange the following electromagnetic waves in the order of their
increasing wavelength :

(a) = y-rays
(b) " Microwaves
(c) Xrays

(d) Radie’'waves

How are infra-red waves produced ? What role does infra-red radiation
play in (1) maintaining the Earth’s warmth and (11) physical therapy ?

22, SI.E. (d.c.) s ¥ e W fhel T Ulgehl YT o ARG 8 o TshH
hl G&Y T T HIT |
feRelt AT hl 9TaT ‘C’ 8 | Wb sl gRT 39 V° diee deh TGN TehdT ST
2 | D 9F 9vETd Sl i geeR YT i algehiatl o o= i gl I 98
I e g w fem S 2 | fR e dfgemsti o W= % TE H T
egd =id (Y8) gRT W1 e Srar @ Torereh quaeame (k) T AH 1<k <2 # |
3OH HHfIRgd 9 =1 I9E 9T

(a) QuUTRF & gfgewrsni & = fogq-aa
(b)  HYA § dfed ol
3 I hl g o ToTT 3TTa9aeh afeh gy | 3

55/1/C 10
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Explain briefly the process of charging a parallel plate capacitor when it
1s connected across a d.c. battery.

A capacitor of capacitance ‘C’ 1s charged to V' volts by a battery. After
some time the battery i1s disconnected and the distance between the
plates 1s doubled. Now a slab of dielectric constant, 1 < k < 2, 1s
introduced to fill the space between the plates. How will the following be
affected :

(a)  The electric field between the plates of the capacitor
(b)  The energy stored in the capacitor

Justify your answer by writing the necessary expressions.

WUE g

SECTION D
23. 3TS(id o @dl H T &1 88 <3 T o 9T | 36 AR & 36 §H hl
s SR TIHT sl FA1h 38 IO 9 Wl hl sigd §l FHiH = @i off | 375fld &
TSl A, S Ueh 718 o, 36 THA™T T foeq Ik o & T9RU ¥ 3§ <&l

T I Hewd & | 35 sl S 3§ 2Tl ohl Hawd Y H 371 T30, 91 394 2T
g o 10 19T AT S L feam |

fAeafafea voat =5 39 S - 4
(a) Toed 9Tk o UNEET o ToiU 3=d dleeal &1 ATavTh & ?
(b) T vk ToTeR T ATead AT Hott &F B | Tase hifeu |

(c)  TSid YT 3IGeh AT gHI JEiRId &l Hedl i gy |

Ajit had a high tension tower erected on his farm land. He kept

complaining to the authorities to remove i1t as it was occupying a large
portion of his land. His uncle, who was a teacher, explained to him the
need for erecting these towers for efficient transmission of power. As Ajit
realized 1ts significance, he stopped complaining.

Answer the following questions :

(a)  Why 1s 1t necessary to transport power at high voltage ?

(b) A low power factor implies large power loss. Explain.

(c) Write two values each displayed by Ajit and his uncle.

P T4
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24.

55/1/C

(a)

(b)

(a)

(b)

Qus g
SECTION E

fhell Pecll o T-Uehed ol TRYTYA hifoTC | Tohell ITATICTRT &1
-Uhed ‘L’ 8 | 399 JdTEd Taeq 9/ @1 04 I d T T a6 W,
39 Hid el o T o 7T Teh aleh ITed hilalT |

20 cm YT % Tsh IR Y™ ([4) MNOP bl &fds €9 H IR@ I
2Ny T FER, Thel ThEHM SRk & § W@ T g | qReehid &
Sl T Searer (HY) F= i 3T 7 | 39 91T ol 20 cm s~! o 3= o7
ﬁ@mm%aﬁaﬁﬂmﬁaaﬁaﬁwﬁwm\

X X
X X X X X X X X X
20 cm X X X X X X

M N
X X X X X X X X X

>V

X X X X X X X X X

P O
X X X X X X X X X
X X X X X X X X X
< 1 m >

() IR &9 9§ et feherd gU, 39 U H U fagd g s faum
h| CIM3T | 39 9T (T¥) | To¥Id 9w e aeh o1 &l 2
(if) U BoH % ®UH (1Y) FrEeehd Foidd qo1 YRd fagd-ameeh

99 (3.UA.T%.) & UiEdd (foued) = eoi4 & fou s o
ST |

HAAT

fopeft STeRTE T BT BB A R iR 3ER 1 g atRd B W 2 | 55
hIUT rehlY &7 TWTHAT <l g3 (SAT3Y) | I8 ST foh I8 9@ (9mn)
Th UH B graeh hl Hild SIGER hidl & ToIEehl IJFeehl TV

—
m=1A |

fopdl UNATIART il @FaTs 277 8, 3Hehl 39T ‘a’ &, $Hehl Ufd Uehleh
AFETs H dil o B hl H&AT ‘0’ & 9T 368 Ush R om0 ydrfed &l
T 2 | 3Eeh! Y @1 W qAT IRATTRT o oheg 8 ¢ g W Tea forehl

fog W, Jrechid &7 o U =Sk goqd HIfT | 39 =ASieh hl dorT,
‘m’ I ATV o DS (T8) THah o DR T TEhT &F ¥

hITVT |

12

—

5
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(a)  Define self-inductance of a coil. Obtain an expression for the
energy stored 1n a solenoid of self-inductance ‘" when the current
through 1t grows from zero to ‘I’

(b) A square loop MNOP of side 20 cm 1s placed horizontally in a
uniform magnetic field acting vertically downwards as shown in
the figure. The loop is pulled with a constant velocity of 20 ¢cm s~!
till 1t goes out of the field.

X K ¥ X ¥ ¥ X » =

X X X X X X X X X
X

20
M cm X X X ¥ X
X X |x X X X X X X
>V
X X |xXx X X X X X X
P O
¥ ® X X ® ® X ®X X
X X X X X X X@aX e
1 m
(1) Depict the direction of the induced current in the loop as it

ogoes out of the field. For how long would the current in the
loop persist ?

(11) Plot a graph showing the variation of magnetic flux and
induced emf as a function of time.

OR
—
(a) Draw the magnetic field lines due to a circular loop of area A
carrying.current 1. Show that it acts as a bar magnet of magnetic

— —>
moment m=1A.

(b)  Derive the expression for the magnetic field due to a solenoid of
length ‘2 /’, radius ‘a’ having ‘n’ number of turns per unit length
and carrying a steady current ‘I’ at a point on the axial line,
distant ‘r’ from the centre of the solenoid. How does this expression
compare with the axial magnetic field due to a bar magnet of
magnetic moment ‘m’ ?

25. (a) I o fg-F v |, guidt qor faanht safaetor fhen & fau gfdeeen
(3rdt) st 9T hIfSTT | 388 st 6l =S & ol 5o ogcud shifaru |
(b) @usq foh 39 YW § 9 9T Ured {5 Ged, dareda d 2l Tehal Tt 9

gTeq forarde Bl o1 TSI & |

55/1/C 13
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() Tefard ded § yaw fol (foe) & =i forait B =nfau foea 3o
10 3f=rss fopdl Teored T3t o 9o o e ld I3 oh 3T~ TS Bl Toh,
Se 1 forfEt & i 1 gt 1 mm 8 9U1 Jh TR 500 nm T i
0 I &8 ? 5
AU

(a) T 9acl 3T @Hl Ly AT Ly, I Bk gRAT ShHRT: f; G901 f, & | S 39
YehR e H @1 T B fob ghl @1er wrareh (weh #) B | U g oim
L, % ®I%E % W (&) frel famg W &t 3 | o9 % 38 9II9H g1, 39
JE b1 Jfdliers =41 g1 & folt Teh fohul 3@ 13T 37K 399 39
TS shl Bl g o 0T 4Tk TTed <hifY |

(b)  FE I H T T JFAR Tohelt TSH ABC o Heieh AB T JehiST oh
Ueh fohUT PQ 3TMIdd Bl a8 3T heAsh AC ¥ 39 YR 7 gl & foh
AQ = AR.

A

B C
S5 4§39 foRTur < AT 1 g9H % o7y foRtor a@ sATs | afg s
1 IV 60° 8 3 S50 & uaid w1 3uad-Ts /3 7, d 3TUa hiv
AT == ShIvT 1 119 19 ShIfST | 5

(a) In Young's double slit experiment, deduce the conditions for
obtaining constructive and destructive interference fringes. Hence

deduce the expression for the fringe width.

(b) Show that the fringe pattern on the screen 1s actually a
superposition of single slit diffraction from each slit.

(c) What should be the width of each slit to obtain 10 maxima of the
double slit pattern within the central maximum of the single slit
pattern, for green light of wavelength 500 nm, 1f the separation
between two slits 1s 1 mm ?

OR

55/1/C 14
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(a)

(b)
26. (a)

(b)
55/1/C

Two thin convex lenses L, and L, of focal lengths f; and f,
respectively, are placed coaxially in contact. An object 1s placed at
a point beyond the focus of lens L. Draw a ray diagram to show
the 1mage formation by the combination and hence derive the
expression for the focal length of the combined system.

A ray PQ incident on the face AB of a prism ABC, as shown 1n the

figure, emerges from the face AC such that AQ = AR.
A

B C

Draw the ray diagram showing the passage of the ray through the
prism. If the angle of the prism 1s 60° and reifractive index of the
material of the prism is+/3, determine the values of angle of
incidence and angle of deviation.

Wwﬁgﬂaﬁaﬁ@ﬁw( ) < @ I q, qAT q,, FHA:
rﬁ@ﬂ qtﬁ\aa% | 39 p <kl feafasr ot o fau =3otes g

ﬁ%m'
Ewglﬂwwcﬁuﬁ%gmﬁwmél% | 39k YT 9T ShH:

+Q, +2Q TAT — 3Q, dH LAY W U & | I S AT hl ST
A,, B, a1 C, qtﬁl@mﬁﬁ SU, df 39 A Tuld ° &F | fohaA

ehleiwsﬁm GIETAl, B, d¥T C, hHS: AB, BC A9 CA % Heg-foig

2 ? 5
A+ Q)

B (+ 2Q) B4 C(-3Q)
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$H%h shrg T TEd fohEl foirg HTORT + q o HIUT SIT8T hi ST FoTohE AT <hITST |
SHhT HH A I UHeg (9G) HH It 56 o 1SS (3THY) dAT IAhK T

9T o1 81 LT ? TS HIT | 5
(a)  Deduce the expression for the potential energy of a system of two
> > . .
charges q; and q, located at r, and r, respectively in an external

electric field.

(b) Three point charges, + Q, + 2Q and — 3Q are placed at the vertices
of an equilateral triangle ABC of side [. If these charges are
displaced to the mid-points A;, B, and C, respectively, find the
amount of the work done i1n shifting the charges to the new
locations.

A+ Q)

B (+ 2Q) B4 C (-3Q)

OR

Define electric flux. Write 1ts S.I. unit.

State and explain Gauss’s law. Find out the outward flux due to a point
charge + q placed at the centre of a cube of side ‘a’. Why 1s 1t found to be
independent of the size and shape of the surface enclosing it ? Explain.
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