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e Please check that § %uestlon paper contains 19 printed pages.

e (Code number giverr 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 thatthis question paper contains 27 questions.

e 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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(i) @I ST & | 39 F97-97 H FT 27 T & |

(ii) 39 J97-99 & 9R Y7 5 : U8 3, @IS &, GUS & 3K &S & |

(iii) @Y 3 F Gier 397 &, Yedeh # Uk 37 & | @US & 7 qId Y97 &, 9% & ql 3%
F /@S gd aRgye & 9% & @7 3% 8 3K @8 ¢ § A4 397 & I9% &
qier 7% & /

(iv) I¥7-99 4 GHT T HI3 [dHcY 787 & | a9ifd, Uk 379 it @t go41 4, gt 37 ard
gl go1 7, @ 37H arct @R Fe 7 3K gid 37l @it dil 3991 7 sk g7
Y77 1397 737 & | OF FI9I 7 379! 13T 7T wgT § G a7 Uk I & HAT 8

(v) T8 ETTF &, 79 [FETRGd Gifas [AFarsl & qEl &7 39907.H Ghd 5

c=3x108 m/s

h =663 x 10734 Js
e=16x1019C

Ug = 4m X 10" TmA™!

£g = 8:854 x 10712 C2 Nkyn 2

1

4n80

FAFLH I GadWH (my)= 9:1 x 1073 kg
2 T AN =1-675 x 10727 kg

e o geddH-=1-673 x 10727 kg
TG TE&AT = 6-023 x 1023 fd um wie

SeeamM f3Rrdie = 1-38 x 10723 JK!

=9 x 109 N m3 (2

General Instructions :

(1) All questions are compulsory. There are 27 questions in all.

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

(itt) Section A contains five questions of one mark each, Section B contains
seven questions of two marks each, Section C contains twelve questions of
three marks each, Section D contains three questions of five marks each.

(iv)  There is no overall choice. However, an internal choice(s) has been provided in
two questions of one mark, two questions of two marks, four questions of
three marks and three questions of five marks weightage. You have to
attempt only one of the choices in such questions.
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(v) You may use the following values of physical constants wherever necessary :
c=3x108 m/s
h = 6-63 x 10734 Js
e=16x10"1C
Uo = 41 X 10" TmA™!
£g = 8854 x 10712 C2 N1 m2

1

4n80

=9x10° Nm?2C2

Mass of electron (m,) = 9-1 X 10731 kg

Mass of neutron = 1-675 x 10727 kg
Mass of proton = 1-673 x 10727 kg
Avogadro’s number = 6-023 x 1023 per.gram mole

Boltzmann constant %‘1\ x 10723 gK!
¥
N3
Q\Q gug A
@$ SECTION A

1. ShmI-foR 3cesi H Sdfaq fofertn i e (v) 3R U fava (V) & =
T ST | 1
Plot a graph of stopping potential (V ) versus the frequency (v) of incident

radiation in photoelectric emission.

2. () = MR (i) fogd-evaes # Ow yaigd A al AES aTgehl o A
fofm | 1

Name the charge carriers for the flow of current in a (i) conductor and
(i1) electrolyte.

3. T I AHE qUT a1 H AHEG: Tl Ol 8 SR, hs A a0
TR S8 W, UG =41 fohy 9 & 2 1

Why are the antennas in space wave mode of propagation generally
mounted at heights of many wavelengths above the ground ?
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3l HoEH T 6l A 3R B 9 HAN: —Q 3 +3Q IO B | §% UHGH
roeh H AR TR Toh-git | gt d WX e S T T R | 59k ST et
I h1 Tepfd AT HIRT |

HIAT

fopell ennfeare TMicia @i < Hiad Brsan R, 91 98 B R, 2 | 39 @
g W HIE e Q a7 | 39 @i % (i) ofiall I8, R (ii) M8l I8 W
IS SR Tcd &I I 2

Two identical conducting balls A and B have charges —Q -and +3Q
respectively. They are brought in contact with each other and then
separated by a distance d apart. Find the nature of the Coulomb force
between them.

OR
A metallic spherical shell has an inner radius R and outer radius R,. A

charge Q is placed at the centre of the shell. What will be the surface
charge density on the (i) inner surface, and (ii) outer surface of the shell ?

W@?{ﬁwﬂémqﬁﬁﬁsﬁm@wmﬁwﬁﬁm%mﬁvﬁa&w

¢ ggmﬁn
W?ﬂ%’?ﬂﬁﬁm Tg Y e fop fogq-graehia ol Sl 8ik
o I8 Al & |

The small ozone layer on top of the stratosphere is crucial for human
survival. Why ?

OR

Illustrate by giving suitable examples, how you can show that
electromagnetic waves carry energy and momentum.

wus d
SECTION B

<) o WY qr, T8 2 A 3R 5 A gt wwe feen # venfa & W €, g

o

¥ 10 cm 3 W EHR &4 2 | 37 Q1 o off" o aren o qieklerd
3R &kl Tepfd fafau |

Two long straight wires carrying currents of 2 A and 5 A in the same
direction are kept parallel, 10 cm apart from each other. Calculate the
force acting between them and write its nature.
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10.

| 55/4/3 |

fortt ac @I g Torelt gaT=R gfgem Genfe, fSrEehl Tcdes dfgent &1 aa%d A
3R 3T s gUha d 7, I ARG fR S @ R | ¥g qwiisy f denfer
e fereme 9T YTy s STEfe i arefl 9w & S9H B |

A parallel plate capacitor of plate area A each and separation d, is being
charged by an ac source. Show that the displacement current inside the
capacitor is the same as the current charging the capacitor.

TR M 1 ST I8 g o fo hifve o foreft smafsra el @lier &
10 @i o STet T8 39 TR 1 BT B Toh S8 THEd ST 3Heh g W
Hehfgd (@ifgd) B | o

3l ol HHTR A =1EU o THEAH e B + 6 AR —o'7 | (1) $
el o o=, T9T (i) 3 =1eU < o fogq-am faif@ Hifve

Apply Gauss’s law to show that for a charged spherical shell, the electric
field outside the shell is, as if the entire charge were concentrated at the
centre.

OR
Two large parallel plane sheets have uniform charge densities + 6 and

— 0. Determine the electric fieldh (i) between the sheets, and (ii) outside
the sheets.

3l eI JUhUUT, EHGRID SR GUaRIch, H & HH-A1 foFal i AEiid &
ﬁﬁq—w&-@%%ﬁwﬁ%aﬁmﬁﬁ%ﬁﬁawﬁ{ﬁmﬁw% ?
IETETT S SATEAT ST |

Out of the two optical instruments, a microscope and a telescope, which

one plays the role in magnifying the objects and in resolving the two
objects kept close toeach other ? Explain, giving example.

I3 T g9 fopet g P R i@ g1 w1 2 | @ fg P 8 15 em gl W
foreht 3a@ <fe w1 e 49 o 9y @ oo w7 | e 5w 3aa o
Bl gl 10 cm B, 1 I8 991 fohE Toimg WX SATHETRA BF1T 2

Jrera
foret forar =1 15 cm BId g & 19da U1 & | W T R | 59 U0 g
39 fors w1 fF T awafess wfifers s9ar & | o | fam i gt afesfaa
HITSTT |

A beam of light converges at a point P. Now a convex lens is placed in the
path of the convergent beam at 15 cm from P. At what point does a beam
converge if the convex lens has a focal length 10 cm ?

OR
An object is kept in front of a concave mirror of focal length 15 cm. The
image formed is real and three times the size of the object. Calculate the
distance of the object from the mirror.

P.T.O.
Download all NOTES and PAPERS at StudentSuvidha.co


http://studentsuvidha.com/
http://studentsuvidha.com/

Bl
S
11. el CE it yades & it 2 kQ & §umes Uity & 60 | =7 e
dieedr 2 V 3 | I 2ifereet =1 91 Ja€q Turiess 100 7, o s fmmer dteedn
TAT YR G qHERIeTd shITT | feam T & Ser Sfale = 1kQ |
For a CE transistor amplifier, the audio signal voltage across the
collector resistance of 2 kQ is 2 V. If the current amplification factor of
the transistor is 100, calculate the input signal voltage and the base
current, given the base resistance as 1 kQ.
12. M@ # 9 % Gl w=@m f aunfia yenfies svaeen quift =t g (1 st
SS,—SS; =147 |
o P
5|
S ZK_ - _1+ ___________ 0
Sz|
(a) U safdentor & fau gfdsra 1 fafgu |
(b) Tt <SR é;%rqmur&\aﬁﬁq |
The figure shows a modifig&%oung’s double slit experimental set-up.
Here SS, — SS; = M4. &
N
s
S Ei_ - _1+ ___________ 9)
Sz|
(a)  Write the condition for constructive interference.
(b)  Obtain an expression for the fringe width.
s g
SECTION C
13. SIg % ARl 1 WM hid g BEGSH TLHTY] 3hi nall e H THEHATT Hid
TU SoiagH hi Tefas Sl 3R TTiasl a1l o oY S ogedd i | 38
ST el ol oAl Geh! Tl R eI Ietfsti o ugl | fohd TR =<k i
ST 8 2
Use Bohr’s postulates to derive the expressions for the potential and
kinetic energy of the electron moving in the nt orbit of the hydrogen
atom. How is the total energy of the electron expressed in terms of its
kinetic and potential energies ?
 55/4/3 |
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14. (a) forell gRETE Ie@ 9O (W) % HROT, &F G@rel i fem g g,
3c9d Freehi & @ fafra i |
(b) mﬁmﬁa@ﬂxa&%aﬁwﬁ%%ﬁwﬁWIwﬁa
AW 2| ey W B R @ am s 4 % wRr faege
(i) (0, d, 0) 3T (ii) (0, 0, d) W FraehlT & T i IR feem 7
HIfT | 3

y

z-3&

(a)  Depict the magnetic field lines due to a circular current carrying
loop showing the direcﬁ\@%f field lines.

(b) A current I is flo @ in a conductor placed along the x-axis as
shown in the ﬂ@e. Find the magnitude and (E)rection of the
magnetic fi@§ ue to a small current element d/ lying at the

origin at points (i) (0, d, 0) and (ii) (0, 0, d).

Z-axis

15. Torslt eAtemediey 4 s1&rfa ATiehl 6 T@AT 1 T0F o Bl o &9 H fa=awo
T o T IT% TiT | 56 YR Rt A1lies i 314fyg i gitwriya hifse
3R 38 R 3|d Y o i Y I hITrT | 3

Plot a graph showing the variation of number of undecayed nuclei in a
radioisotope as a function of time. Hence define half life of a nucleus and
obtain its relation with average life.
| 55/4/3 | P.T.O.
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16. (a) @ H gIC MU 9ftae & foqu v fagu orams fopd wepr yofera gft, afg

(i) R, % =W M,

(i) Ry# gfg ® & S,

Sefer qidy & 31 It S iEfid Wd & ? T TRl H 39

I I gfse FHIfT |

+ N Ry
4{ }—{ (- —
A J B
| F &
R, K>2J

(b)  dleeHiet & garT § drefIrier o WfREhdar N & S 7 ? BRU

4T | Q 3

S

uﬁa@gmwﬁwﬂ%@a@u | gy ST Eifew 3 s $hifse fh 3a
fafer gro foreft =meres =1 yfeier foea yepr ferifia foram s aepat 2 | 3
(a) For the circ Q% own in.the figure, how would the balancing

length be affegted, if

1) R, is decreased

(i) Ry is increased

the other factors remaining the same in the circuit ? Justify your

answer in each case.

+ N Ry
i
A J B
+| E NG
(b)  Why is a potentiometer preferred over a voltmeter ? Give reason.
OR
State the underlying principle of meter bridge. Draw the circuit diagram
and explain how the unknown resistance of a conductor can be
determined by this method.
 55/4/3 |
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-
=13
17. (a) et foegq-s1ueesr 4 dicedt o @19 90 o fo=mor &1 g+ arer I 39
gitfeafa o difau Sefe uftuy § < o= afatiy oft o 2
(b) () ufeg (R) 3R d9HE (T) & o= "l (Hg) & fiw U
ﬁﬁg(a)ﬁmwé|4Ké€ﬁ%‘?Hg%oﬂqsliﬁw|@ql
|

T 0-16 -

%0-08-
[T
1 C
] I/ l l

3R (a)
(ii) 3@ (b) U <WT T UTH o fop8 & H TfdUY RUMcASh g 31X
=7 2 3

B
&

A
C

v

0 deed1 V (V) —
SIRE (b)

(a) Draw a graph showing the variation of current versus voltage in
an electrolyte when an external resistance is also connected.

by Q) The graph between resistance (R) and temperature (T) for

Hg is shown in the figure (a). Explain the behaviour of Hg

near 4 K.
1 0161 :
S o08f ¥
'
| 1Te
| I/ | |
0 2 4 6 8
T (K) —
Figure (a)
| 55/4/3 | P.T.O.
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18. (a)
(b)

(a)

(b)

(a)

(b)

(a)

(b)
55/4/3

(ii)) In which region of the graph shown in the figure (b) is
resistance negative and why ?

A

Current —

I (mA) E
| C

v

0 Voltage V() —
Figure (b)

Y9 H AT hifoe for foreft freafier b Usfier ° form yeer gftafda
foren STt ®
fopelt Aedrieier 1 Frechcfr TRAY 150 & dur 36% qof dumr Rdo
rﬁ%maxmA%wé@ A TR % Uiex § gfafdd i |

\Q(b’ ST
ﬁ@ﬁw@ﬁn%%ﬁﬁﬁﬂhﬂﬂaﬁmﬁmw
giafda femam ST Tehal 8 |
foret frea et s 9uft T 980 Q o WfaY =l TS ek Tl Ffvea
N & dieeHiel sl AT <l T B | 35k AUl T 470 Q 1 Uiy
AT o 9T SRl IRET 371 @ Sral & | NedarHie s gfaty F1d
Hifse |

Briefly explain how a galvanometer is converted into an ammeter.

A galvanometer coil has a resistance of 15 Q and it shows full scale
deflection for a current of 4 mA. Convert it into an ammeter of
range 0 to 6 A.

OR
Briefly explain how a galvanometer is converted into a voltmeter.

A voltmeter of a certain range is constructed by connecting a
resistance of 980 Q in series with a galvanometer. When the
resistance of 470 Q is connected in series, the range gets halved.
Find the resistance of the galvanometer.

10
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20.

| 55/4/3 |

G W Y STHR Ifeig R < fohell STEARRR =T % MNOP @l g1
T & 1 e e e 89 B sive: @ £ qen a1 ¥ & iene 3

%
B
X X X X
X X M X ’.‘N
x X X Ve—]
X X P<>_<b__f’>0
X X. X X
fafafga & fou suetes geg hifsi

(a) Y ‘ON’ W HRRd 9o I 3weh! famm, qen
(b) YA MN 3R PO o o= Tl 3@ fa.a1. 9 (emf) 31w & & fow

%Y I T B o foTe 3mmarweres Wit | 3
The figure shows a rectangular conducting frame MNOP of resistance R
%
placed partly in a perpendicular magnetic. field B and moved with
G .
velocity v as shown in the fi
&
X x X ‘Z%%
X $&\’ X ’:‘ N
X x@x Vg S
X X P <>‘<b‘ — O
X XU X X
Obtain the expressions for the
(a)  force acting on the arm ‘ON’ and its direction, and
(b)  power required to move the frame to get a steady emf induced
between the arms MN and PO.
e e g Topdl g forat w1 wfdfera s@e1 g9 < fog fomor @
G | 39ART T T iEl T BIRE gl % Y&l H v ST W oy e
fafew | o1feep favigr wrd & & fofu oawas wewql qeai 3R 3
RO HHTSAT 1 i@ HIT | 3
HAAAT
(a) Topelt TR TS5 o foTu 3T9aH =hivT < @1 o™ whivr & for=mor &
T o foT 7% ST |
(b) A" To=reH 0T IR TS50 v < 9gf § Tsw o qgred & STuaareh
fore gee =geae i | 3
P.T.O.

Download all NOTES and PAPERS at StudentSuvidha.co


http://studentsuvidha.com/
http://studentsuvidha.com/

=
A0

21.

22,

Draw a ray diagram to show the image formation of a distant object by a
refracting telescope. Write the expression for its angular magnification in
terms of the focal lengths of the lenses used. State the important
considerations required to achieve large resolution and their consequent
limitations.

OR
(a) Plot a graph for angle of deviation as a function of angle of
incidence for a triangular prism.

(b)  Derive the relation for the refractive index of the prism in terms of
the angle of minimum deviation and angle of prism.

qY T > 0 K & T (1) n-UhR, qAT (ii) p-ThR & ATl 6 ol 9Ug ARG
Hifa |

n-JhR & Si-ALETAR! & ThU H ST ol T I U8 <hl dofl & gl A
BT 8, Sdfh p-YhR o 3Tef=Tereh H UTE Holl-Tal FAls 9vg o 3 | ofieT
SR 3 | IR 3 U e IR B SR o st dvel § 3 o
TR T fHehT f9Td 2 |

Draw the energy band &anram of (i) n-type, and (ii) p-type
semiconductors at tempe @dre T >0K.

In the case of n-type Sissémiconductor, the donor energy level is slightly
below the bottom %&)nduction band whereas in p-type semiconductor,
the acceptor energy level is slightly above the top of valence band.

Explain, giving examples, what role do these energy levels play in
conduction and valence bands.

(a) G&Y H Scorg. hifore for Sfomm it S & T=WT <A1 SIS T o 3R
398 w1 ey fehet |

(b)  forefl Uiefa o forelt o301 o1 T & ATl 3 caeh faval o I1gaTd
& foTu suoteh TTed <hifsTe S8 derg 2SIt atesd eE @ |

JrqaT

(a) TorHt soiereia 3R foreft Wi =1 T fava qeh cafta fepam o 2 | 50
RS ER Y
()  Heg S-Fiel quIeed 1 7 3Afeeh g, qen
(i) e T BT ?
T TR H 319 ITX hl gfee i |

(b) TorHt U1 o HAT IFHI S qUICEd U TohE YR TEfYd BidT B 2
T gRT foreor g9fsy |

. 55/4/3 | 12

~ Download all NOTES and PAPERS at StudentSuvidha.co


http://studentsuvidha.com/
http://studentsuvidha.com/

=
A0

23.

24.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

State briefly, with what purpose was Davisson and Germer
experiment performed and what inference was drawn from this.

Obtain an expression for the ratio of the accelerating potentials
required to accelerate a proton and an a-particle to have the same

de-Broglie wavelength associated with them.
OR

An electron and a proton are accelerated through the same
potential. Which one of the two has

1) greater value of de-Broglie wavelength associated with it,
and

(i1))  lesser momentum ?
Justify your answer in each case.

How is the momentum of a particle related with its de-Broglie
wavelength ? Show the variation on a'graph.

N\

Q
T HigeH fohd \?w@:ﬁﬁamaﬁm@ww
%ﬁtr“rgatrwwa\ Highed, qUT & ATH HigaH i ¥+ o T

(i) HigE ehioh, TAT (i) Twd Svg i g e | awd duei &
A< hl Jooig I |

What is amplitude modulation ? Draw a diagram showing an
amplitude modulated wave obtained by modulation of a carrier
sinusoidal wave on a modulating signal.

Define the terms (i) modulation index, and (ii) side bands. Mention
the significance of side bands.

SR SIS k1 T ford ehr fomam STaT 2 2 S8Rt 1-V Afieneiires Eifee 3t

SHehT 3TN dlcedl I o &Y H S SRS hl SRS hl AT HH |
HIfT |

How is Zener diode fabricated ? Draw its I-V characteristic and use this
to explain the working of a Zener diode as a voltage regulator.
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25. (a)

(b)

(a)

(b)

55/4/3

Woe g
SECTION D

fopeft Sioft LCR 319ATg uftaer ® ‘ergATe 1 dfieurar @ o119 o Tmeid § 2
gftge % T[T SR ‘Q W I FoRE YRR Heifed @ 2 sm@ U feu o e
ST IFANT Hleh S8 AT i Tt hIehl hl et hifve | fope o
% foT gfeig (R) 1 A —JaH & ?

(1)=L0r w0 —r

foreft ac @@ @ 2 pF o1 @5fe,1000.Q 1 gfciges dor 8 H &1 I

guft ®§ A & | ac @4 hl g8 g F1a Hive [eeh e afme |

TaTgd 9 AfRRdRSRT 2 |

Ife @a & .91, 8T (emf) 1 RRER TH 200 V 7, aF o1g 6 feafa o

%)ﬁafmﬁna" am(ll)qﬁwwﬁrﬁra;amaﬁmuﬁrmm
|

atera
fortt ac ST -1 sEwen smw Wity | sHeht framfaty i samen hifsg
AT -9 B, FUSAl § Bl H T N, FUSA! o &ThA A 3R
35k UM h U AR o % 951 § {d.91. I (emf) o ATCENH HH
o T sororeh STed <hITSI | 918 giisy fob grarehi &1 6 HU st

qre1 4 Yeradt 991, 9 (emf) TorE TopR Icqel BT B |

30 x 1072 T % UhEHAH &fds Freehld &7 ¥ 10 cm Fream 3t 20 &

1 I FATHR FUST! 50 rad s~1 hl HVT T G 7T Heaier AH

% afid: P & R |

i) Fuselt # A stfyepan R fwd fa.a1. 9@ (emf) uferford
HITTT |

(i) A FUsell 10 Q TUF H §5 U ST g O FoSal d
Afyehay g IR A AUF b HROT | WG A qiERierd
HITT |
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(a) What do you understand by ‘sharpness of resonance’ for a series
LCR resonant circuit ? How is it related with the quality factor ‘Q’
of the circuit ? Using the graphs given in the diagram, explain the
factors which affect it. For which graph is the resistance (R)
minimum ?

0=w w—r

(b) A 2 uF capacitor, 100 Q resistor and 8 H inductor are connected in
series with an ac source. Find the frequency of the ac source for
which the current drawr@the circuit is maximum.

If the peak value 0§e f of the source is 200 V, calculate the
(1) maximum curr and (ii) inductive and capacitive reactance of
the circuit at r&%&ance.

$

OR

(a) Draw a schematic diagram of an ac generator. Explain its working
and obtain theexpression for the instantaneous value of the emf in
terms of the magnetic field B, number of turns N of the coil of area
A rotating with angular frequency o. Show how an alternating emf
is generated by a loop of wire rotating in a magnetic field.

(b) A circular coil of radius 10 cm and 20 turns is rotated about its
vertical diameter with angular speed of 50 rad s~ in a uniform
horizontal magnetic field of 3-:0 x 102 T.

1) Calculate the maximum and average emf induced in the coil.

(i1)  If the coil forms a closed loop of resistance 10 Q, calculate
the maximum current in the coil and the average power loss
due to Joule heating.
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Using the ray diagram for a system of two lenses of focal lengths
f; and f, in contact with each other, show that the two lens system
can be regarded as equivalent to a single lens of focal length f,
where

1 1 1

==+ .

f f;  fy

Also write the relation for the equivalent power of the lens
combination.
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(b)

(a)
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27. (a)

(b)
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Determine the position of the image formed by the lens
combination given in the figure.

OR

Explain, using a suitable diagram, how unpolarized light gets
linearly polarized by scattering.

™
Describe briefly the ‘%}mtlon of the intensity of transmitted light
when a polaroid et kept between two crossed polaroids is
rotated. Draw graph.depicting the variation of intensity with
the angle o ation. How many maxima and minima would be
observed when 6 varies from 0 to &t ?

899 § sgrear hifSy for 1o fordll gt ufgen gurfa =1 freft de &ia
Szﬁ)ﬁwﬁﬁa’ forn ST 8, A 98 gutie fhe ger STafya & STan
|

gTiar ‘¢’ & fopelt Tt ufgent denfar 1 fopelt sedt g v diee o
el form T 3 | PR T wvEnq 9@t i g forn oA 7 e
fgeniatl & ffe gl g & T R | o o ufgeRed % e %
ek T § qUEEAs 1 < k < 2 %l hIg TICehl W@ TG ST 8 | 36l
Fr=fafga @ o= gy g 2

(i)  gurfe & afgenrsti & = fagg-a |
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(a) ThoHH fogq-a= § feda foreht fagg foya & feafaer o & fore st
Foad T | T SR sreumRht dqem W fau ufqerdi i smen

HIT |
N
(b) AT AT HARIF & forg m fogd-&a s ? 97t for 3ga fava
%ﬂ?g&ﬁ?aﬁ&ﬁb el § Jergw A | 5

N
(a) When a parallel plate capacitor is connected across a dc battery,

explain briefly how the capacitor gets charged.

(b) A parallel plate capacitor of capacitance ‘C’ is charged to ‘V’ volt 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 ?

1) The electric field between the plates of the capacitor.
(ii))  The energy stored in the capacitor.
Justify your answer in each case.
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(c) The electric potential as a function of distance ‘x’ is shown in the

figure. Draw a graph of the electric field E as a function of x.
Va

v

OR

(a)  Derive an expression for the potential energy of an electric dipole
in a uniform electric field. Explain conditions for stable and

unstable equilibrium. K\Q

(§§

(b) Is the electros@c potential necessarily zero at a point where the

Q
electric ﬁeld% zero 7 Give an example to support your answer.
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