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e Please check that this question paper contains 16 printed pages.

e (Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please check that this question paper contains 26 questions.

¢ Please write down the Serial Number of the question before
attempting it.

e 15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the
students will read the question paper only and will not write any answer on
the answer-book during this period.
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AT 3397 :
(i) @ FeT A & | 3T F97-97 § 7 26 T E /

(i) ST YH-7 5 YT & : GUS 37, TUS &, GUS &, GUS T AN G5 T |

(iii)) @B HH5 IS JAF FH11 IH 3 | TS THSE J97 8, J9F 2 HF & |
GUETH12 J97 8, J9% $ 3 HFH & | GUE T H 4 37% BT U JoIreIka Jo7
BN @IS TH3 Yo7 & J9h 5 3% 5 /

(iv) I97-99 § GHT W i3 lahcq 781 & | a9ifd, g b1 aici Tb Jo7 7, i 37l
JIc? U Y97 H 3R qie 371 dic? dil I H S7aikes wI7 JeT7 1637 T 8 |
98 Io1 7 37191 130 7T 5T 7 G FacT TF FIT & HAT 8/

() &l HFTIFE F 3T [AEfcf@a sifds [aarsl & gl &7 39917 #T G%d & -

c=3x10%m/s

h =663 x 1072* Js
e=16x10"°C

n,=4nx 107" Tm A1

g, =8-854 x 10712 C2N1 m2

1
4re
(o]

=9x10°Nm?2(C?2

m, = 9-1x 1073 kg

¢ 1 GoIHH = 1-675 x 1027 kg

Il 1 g = 1-673 x 10727 kg
TG T = 6-023 x 1023 ufd 7 Hie
Sieged™ f=dm = 1-38 x 10723 JK!
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General Instructions :
(i) All questions are compulsory. There are 26 questions in all.

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

(iti) 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 :
c=3x10%m/s
h =663 x 10734 Js
e=16x10"°C
n,=4nx 107 Tm A~
g, =8-854 x 10712 C2N1m™2

1

4re
(o]

=9x10°Nm?2(C?2

m, = 9-1 x 1073 kg

Mass of neutron = 1-675 x 102" kg

Mass of proton = 1-673 x 10727 kg

Avogadro’s number = 6-023 x 10?3 per gram mole

Boltzmann constant = 1-38 x 10723 JK!

55/1/C 3 P.T.O.
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TuE A
SECTION A

1. Torelt oft Tar e, (LCR) 99y ®, Vi, = Vo = Vg B | 3tk TOMes 1 AH
ERIN 1
In a series LCR circuit, V} = V. # V. What is the value of power factor ?

2. f5H pnaftr &l 3 TAGd FE W AT AT B 2 1

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

3. o REd-m E o sufeufy § et wodhd vl % gaw P % fow ameey
faRem | 1

%
Write a relation for polarisation P of a dielectric material in the

_)
presence of an external electric field E .

4, IO a8 hl Tiasficar ge i gRTivd ShifSe | g5ehT TH.3TE. (S.1.) "
faRem | 1

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

5.  Torel vt oi| ! wishe gll 38eh QI JS3i sl Fshdl BIsAT o S 3 | o E
% a1 % TSI Hl WA 1§ ? 1

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

Qs d

SECTION B

6. 3 Tgwqul fafime aeon w1 Seor@ hifere i safaentor qen dfea foee ded
T T (9e) fomam < HhaT R | 2

YT

TR AT GEWEIT ! T T HRATATY o i I T hl T HINT | 2
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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.

7.  EEGNE WA (TeH) % T 9R % 38 firEa & fafae e smar
BISGIoH TTHTY] o TIFeH § Icqoid @1l hl ThaIdTqah SaeaT hl ST ehell 7 |
et g3t & 9 @ H, T i aided &1 7 14 i |
[feam o B fresnt fd® R = 1:03 x 107 m™!] 2

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

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

8. faggq wfmer (Sett) ® wgeh for@® & <1 femi 1 Seoi@ hifSte qen geht gfee
% foru s fafau | 2

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

9. foun mn ® freaw stawen o, By = — 13:6 €V a9 9k B3, a, = 053 A |
Y J1d HINC fob FeTan STaedl § =ehl @ g Soidge s JoH Iafoid
AT T ThAU § U AR § TG ¢ Al qUleed o A o o qiedH
BT | 2

Given the ground state energy E, = -13:6 eV and Bohr radius
ay = 0563 A. Find out how the de Broglie wavelength associated with the
electron orbiting in the ground state would change when it jumps into the
first excited state.

10. (a) HOR & TA@M (AEW) a1 Tefedd (7hM) Tl H = (W)
i (fofem) |
(b) FeWd W T WHT WIH IIAN hl HAY H TIE FHIFT | 2

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

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

55/1/C 5 P.T.O.
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T us |
SECTION C

11. 3 = qret o =merehi & fofe, foeqq-aa (E) o 919 9/ 99cd (j) o qiadd i
T & foTT U UT% (STTeE) SATET | 39 U1 © AeTeh-uerd o 3 U o &R
H = g i wehdt 7, e 3w faggq ufwen # () "ee faty qen
(ii) Tt AR S H ITYH YTt b == § Tohm ST ehal 8 2
TAFLT sl 3T9aTE AT 1 A mm s~ 61 hife o1 3mehfera foram mm 2 | i
off fopelt TR & Fo TR i wife T Fgaq o Tfid T 1 Hehd! § | H&49 H
Tse HIRT | 3

Plot a graph showing the variation of current density (j) versus the
electric field (E) 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 in making (i) standard resistance and (ii) connecting wires in
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. SR — 9w @t fafee | R B & fRel grrETdt gaTehR o () s
& T AT 3Tk h5 ¥ % g W O Fopelt forg w, g & o g = e
ITed HITT | 398 I19T o heg W GEIHT & % fofw =eeh fafe | 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
<’ from the centre. Hence write the magnetic field at the centre of a loop.

13. UIolisS hl GT=HT HHl Bl 3 2 IHI TIeiise g <sT foh TehtsT hl qut <h
Tehid TR BT g | Torell TieRise | URITHG SehreT <hi dfisral H hig IiEcH
& B, v & (1)) dioRiss $I uia 1 w1 Afufem e oft 8 | T
SHifsr i | 3
What does a polaroid consist of ? Show, using a simple polaroid, that light
waves are transverse in nature. Intensity of light coming out of a polaroid

does not change irrespective of the orientation of the pass axis of the
polaroid. Explain why.

55/1/C 6
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14. SR SRS ol Gfel=H S8 BT 8 ? SIS & &0 & o rcu-uvafele T
Ficedl g1 W Ht 3= fagq-aa hd 39 g1 91T g ?
Teh YUY ANE ! TR | S SRS 6l dieedl s & &9 ° Srifafy

U HIT | 3

AT
(a) IR@ 6l gegrar 4 Toee K for ford) afy esrie § gl a9 ok fawa
IR fore TR &1d 2 |

(b) ARG fohEl p-n TfY SHIE W HIx Y dleedl JIIIH hl 9T, ql
3ok USRI fa9a T &1 JHIE 80T, ST 98 (1) Wi TR &, 3R
(i) Teafefes awfed & ? 3

How is 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 is applied to a p-n junction diode how will
the barrier potential be affected when it is (i) forward biased,
and (ii) reverse biased ?

15. Tt ThE-Eed g8 W T g dur o AR 1 YR AMkdd 8 &
TehTeI-ToR]q Ic8SH BIAT 8 | UATS ToRq 9/ W &= 99E g, 3§ i oI |
3= gt gl i STafEfdd W gT () T shi disar i - sern |,
(ii) Tmafaa fafertor 1 eTrgfa =t ser@T ST, R (i) TAIE fava =t sgr S 2

Jcdh ST H 0T foi@eht 394 I 6l gfe i | 3
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Light of intensity T’ and frequency ‘' is incident on a photosensitive
surface and causes photoelectric emission. What will be the effect on
anode current when (i) the intensity of light is gradually increased,
(i1) the frequency of incident radiation is increased, and (iii) the anode

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

Explain, giving justification in each case.

16. et oifSeet =1 wishar 31acen § s &1 ST 8 ? p-n-p IIWEK Sl Tsh IHUY
IME TR T2 e F a8 oifsier yads $i wifd 8 E & 2 |
weed: fafgu fo fopedt oIt &1 (1) 3mam gaenm dun A Smufutd@ 3k
(ii) ScESieh SFcAteeh AT =i grar & | 3

When is a transistor said to be in 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 (i) the base is thin and

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

17. (a) YERU § g fopell 379 (FH) AGRT Hohd I I G alT H
TREfdd i hl HATATIHRAT o I T el SR I Ieai@ HIT |

(b) T WIS Hohd o 1Y fohell SATTEHIT AT qUT T Teh 1@ FATET
3R giisT T seh 3teamiuer & gftomd) e wgfera ol & ured g
7 | 3

(a)  State three important factors showing the need for translating
a low frequency signal into a high frequency 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

the resultant amplitude modulated wave.

55/1/C 8
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18. 39! 19 Uy 3fe¥E X, Y 991 Z feu e & | S« 3ta¥a X @ ffvea dieean
& TH. (a.c.) G & g BRI & ST AT 8, @1 91 q9T dieedl T9H (TH &)
HAT H B 8 | I FAGAG Y B X & 1Y JuiishA H TgR Hid & g Rl 9
gIIfa foham Srar 8, 1 diced! ol O foe[d 9/ & /4 310 WAl 8 | T, Y
o LA T Z ! X o TY JUfishA | Sied ¥ 910 hell § dieedl ¥ /4 3T Tl
2 | a9y SFg¥dl X, Y 991 Z <l 98-y |
STe $ 41 3TaFal o AviishH T TS i, 3E Hid & 1 @ g fean sy, o
gfter <t wfdqemen fgifa i |
ST A h1 AT T IR 6 S Toh AT SH13Y 3R 30 UTH 6 Had I
Ieot@ T | 3

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

connected across an a.c. source of a given voltage, the current and the
voltage are in the same phase. When the element Y is connected in 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 in 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 % Tk p* fome (ar) SshH 1 Scfiehrene w9 # forfe | o seqriea
fermreot X, 'oC 1 wEedeh & A1 g 2
fean T & e E qH, m (T;C ) = 11:011434 u A9 m (X) = 11:009305 u.
39 Yk T Q-UTH 3TTehfeld shifoTT | 3

Write symbolically the nuclear B decay process of 1(130. Is the decayed

product X an isotope or isobar of 1;0 ?
Given the mass values m (léC) =11-011434 u and m (X) = 11-:009305 u.

Estimate the Q-value in this process.

55/1/C 9 P.T.O.
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20. 10 cm HIhH gl o fohell 3T oiF o A Th 9%] @@ H 15 cm G W 2 |
3ed o widfers 1 feafa don wepfa S I | 59 saeen § 20 cm bl
s & fopeht sraaa odor =t el W W@ S afe sifae gfafars, aeg
feafa W& a4 2 3

An object is placed 15 cm 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
image is formed at the position of the object itself ?

21, frafufad fra-gmem @il #1 % 9o gu aoRed ¥ ww § o

Hifs

(a)  y-(mn) femtot

(b)  HEHaGI

(¢c)  Uom-fortot

(d) A T

JTH TN hdl 399 Bl § ? FAWH (AR sl (1) gl o dqT9 o HYRO
(Fror) | e (i) Wfees TMaar § = fiehr 7 2 3

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

(a)  y-rays
(b)  Microwaves
(c) X-rays

(d) Radio waves

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

22. .H. (d.c.) S0 4 gt W frdt guw dfgept gathis & i 89 o Tshd
S YT T TS FHIfT |
fordt menfig <t anftar ‘C’ 2 | Tk Sl gRT 30V diee deh TTEId TR STar
3 | T GHY UTETd, 9 I g HUTRA i Algahisl % &= 1 gl i 98
H IuE g R T S 7 | TR 3 afgwiet & o9 %k TUH A T
TAYd e (Ug) g o e S @ fores quaedie (R A 1<k <2 7 |
zod fferfaa @ = gme g
(a) |G 6t ufgehreti & o= faegq-aa
(b) YT o Hiaq St
I I I gfse & folu Arawges e faRan | 3
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Explain briefly the process of charging a parallel plate capacitor when it

is connected across a d.c. battery.

A capacitor of capacitance ‘C’ is charged to V’ volts by a battery. After
some time the battery is disconnected and the distance between the
plates is doubled. Now a slab of dielectric constant, 1 < k < 2, is
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. TSl @ Wdi | fagq 1 818 399 TEX M o7 | 3U- IR & 38 e hi
g SR WIAAT 1 ik 38 <R 4 Wl o 9gd o S 2R @ off | 37
ISt 4, S U e 9, 39 augmn o fagq witv o 3@ JERw § 39 el

1 T HETT @ | ITS(d okl S 39 TR 1 Hgwd GRS H T T, o I8 I
M & ToTw W At s o feam |

freafafea wet @ I G 4
(a) Toga ot & wfesa & fow 3= dicean =i smawas 2 2

(b) T ok o 1 aTerd s St & B | T il |

(c)  TSfa a1 3Tk dTaTS g Jaidid & Jedi i fafE |

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

complaining to the authorities to remove it 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 its significance, he stopped complaining.

Answer the following questions :

(a)  Why is it 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.

55/1/C 11 P.T.O.
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Qus g
SECTION E

24. (a) foEht Fecht & W-Iehea & ufenfya Ao | frefht wferfessr
IR ‘L 7 | 399 TaTled fOgd 9 1 9F = 8 7 9 96 N,
=gH gferd Soff o A o T Teh s3sieh ITed shifviu |

(b) 20 cm YT % Ueh FIHR I (S9) MNOP =i &fdst €9 # smg #
TIMT MU AR, et Thad Treehia & | @1 T ] | gReehiT &
& foan Seater (2ig) 9 6 3T B | 39 911 Al 20 em s~ o T AT
¥ i1 1T g qlieh 98 grachid & § STt fHehed we |

X X X X X %X X x x
X X X X X X %X X X
20 cm X X X X X X
M N
X X |Xx X %X X X %X X
R Y
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
1m

() gkl &9 ¥ e feherd gY, 38 o | Ui fagq gma s feen
! 2NTST | 39 U1 (W) H forgq o s aeh s+ @ 2

(i) TU9 % %o & €4 H (HY) Jrach T adn Iia foeq-ares
I (3.TH.U%.) % Uiadq (foaed) =1 oo & fou w o

ERIE 5
AT

(a) Tore ST T BT BB A R ST 3ER 1 U YA B W@ R | 36
S FrEh & TS h <13 (SHT3T) | I8 <uisy 5 78 o9 (vrwn)
Th UH B JrEh hl Wil FAGER Al § (SHHl Frechid  Tel

m=1A |

(b) Torelt ufrfaes &t g 27 3, o B @) ], 3ehl ufd ww
RIS H A o B hl BT ‘n’ § AU 399 Ush TR W D gdTEd &l
W 7 | 3Eh 31E W@ W qAT qHATITRT o g | ¢ g0 R oo et
forg T, groeh &t < fore stk sgea IS | 59 e h1 ger,

‘m’ FEEhIT IV o B (G8) Trah oh HRU e R &F |
HIT |

5

55/1/C 12
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(a)  Define self-inductance of a coil. Obtain an expression for the
energy stored in a solenoid of self-inductance ‘.’ when the current
through it grows from zero to ‘T’.

(b) A square loop MNOP of side 20 cm is 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 it goes out of the field.

X X X X X X X x X

X X X X X X X X X

20 cm X X X X X X
M N
X X |Xx X %X X X %X X
R Y
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

<~ 1m

(1) Depict the direction of the induced current in the loop as it
goes out of the field. For how long would the current in the
loop persist ?

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

(a) Draw the magnetic field lines due to a circular loop of area A
carrying C_l)lI'I‘el’E) I. Show that it acts as a bar magnet of magnetic
moment m=TA.

(b)  Derive the expression for the magnetic field due to a solenoid of
length 2 [’, radius ‘@’ having ‘n’ number of turns per unit length
and carrying a steady current T at a point on the axial line,
distant ‘v’ 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 % fe-forlh vam @, o) qen fommeh safaestor st & fow wfesmet

(3rt) =t wTed RIfST | w8 b i <ier % forw = sgead Hifv |

(b) eWisT foh 5@ W & 98 W yred et Ao, areqa # SHl et fafet @
e fererd T et o1 STeAT B |

55/1/C 13 P.T.O.
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(0 Tt 9cd 0 vas ot (fecae) <t =ieig fohamit @t =i foed saeh
10 3f=rss forel wora 2t & Gt & g 3Ess & T I & Hoh,
S 3 e < o9 61 gl 1 mm 2 991 S FhI 500 nm TIGE
B I B 2 5
AT

(a) @ 9 I i Ly AT Ly 1 HIohd GHAT ST f; 91 f, 8 | 5 39
YhR T eh B @1 T 7 foh Sh! 31&1 Toarchl (T €1) 8 | Uoh a%q oi|
L, % BI%d o N (IR) Foreft forg W & 2 | o & 30 w99 g, 39
aEq 1 Tdiere ST GuIH o T T foRto 1@ sMTsY 3R 399 39
GASH <l Hiehdl gl o fOTT s TTed I |

(b) FE @ # 9y MU SER TR B5H ABC % el AB W WehTel hl
Teh TohtuT PQ 3Mfad Bidl 8 3T %odsh AC ¥ 39 YR fiiq gt & T
AQ = AR.

A

B C
oo § 9 =9 fomtor = AT &1 ew1id o fore femtor s sATRT | 9fe frem
T BT 60° 2 3N 50 & gered o1 adqe /3 B, 9 AU HI0
e fomre ShIvT &1 9 314 shifoig | 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 is 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, if the separation
between two slits is 1 mm ?

OR

55/1/C 14
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(a) Two thin convex lenses L; and L, of focal lengths f; and f,
respectively, are placed coaxially in contact. An object is placed at
a point beyond the focus of lens L;. Draw a ray diagram to show
the image formation by the combination and hence derive the
expression for the focal length of the combined system.

(b) A ray PQ incident on the face AB of a prism ABC, as shown in 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 is 60° and refractive index of the
material of the prism isv/3, determine the values of angle of
incidence and angle of deviation.

26. (a) TorElt wmr foga-am H w e (fawew) & Q1 st g 91 g, A
rnam r, W a | W few e st % fau s
hITTT |

(b) U GHaTg BIYSt ABC 3l T Yl ol @FaTs [ @ | $8eh 391 9L Shw:
+Q, +2Q TAT - 3Q, T forg AW [ T F | AR 37 e I HAN:
A,, B, @1 C, W faeerfya ST, i 38 % feufa o @ | fopa
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(a)  Deduce the expression for the potential energy of a system of two

charges q; and q, located at ?1) and r_z) 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 in shifting the charges to the new
locations.

A+Q

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

OR

Define electric flux. Write its 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 is it found to be
independent of the size and shape of the surface enclosing it ? Explain.
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