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AT [A597 :

(i) @ I S7HarE & | 39 F97-97 H T 27 T8 |

(i) 3T Y97-99 & AR YT 3 : GV 37, VS &, TGUS & 3K @S 7 |

(iii) @Y 3 H gier 397 8, Y & Uk 37 & | @S § H @Id J97 &, YI% & gt 3%
g @e gd arg g 8 9% & diT37% 8 3K @8 ¢ § A 397 & yd% &
gier 37 5 /

(iv) ¥¥7-97 4 GHF W FI5 [dHcT 787 &8 | a9, v 37% i g 341 4, g 371 arct
gt yodl 7, @7 sl aie G 399 § 3K wia 37l ared @il 9 3 =iRe 59T
YT 1337 797 & | 08 o] H 3791 130 7T 997 § & a7 Uk Y9 & HAT 8 |

() &I HEGITF &, T [HETRGd Yifdes Hadie @& HiHl &1 39917 HT Ghd & :

c=3x108m/s

h =663 x 10734 Js
e=16x1019C
Up=4nx 107 Tm A~

gg=8854x 10712 C2N"1m2

1

4T|:80

=9x10° Nm?2(C2

gTFL T GEIHM (my) = 9-1 x 103! kg

=g Wl M = 1-675 x 10727 kg

Tei 1 geqqH = 1-673 x 10727 kg
SISl T&AT = 6-023 x 1023 gfd umw #ia
Sieged = = 1-38 x 10723 JK !

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.

(iit)  Section A contains five questions of ome 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.

| 55/2/3 | 2



(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.

(v) You may use the following values of physical constants wherever necessary :
c=3x10%m/s
h =663 x10734 Js
e=16x10"19C
Up=4mnx 107 Tm A~
gg =8-854 x 10712 C2N"1m2
1

47:80

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

=9x10° Nm? C2

Mass of neutron = 1-675 x 1027 kg

Mass of proton = 1-673 x 10727 kg

Avogadro’s number = 6-023 x 1023 per gram mole

Boltzmann constant = 1-38 x 10723 JK!

s A
SECTION A

1. 300 K dM W FHfem 6 grahia ygfa 1:2x 10° 7 | fhg a0 w g&ehl
Freh TG 1-44 x 105 81 QAT 2 1
arerat
fopeft feu 7o el Y grerehia waf x — 0-5 3 | 30 greehi ugrdd &l wgee | 1

The magnetic susceptibility of magnesium at 300 K is 1-2 x 10°. At what

temperature will its magnetic susceptibility become 1-44 x 10° ?
OR
The magnetic susceptibility y of a given material is — 0-5. Identify the

magnetic material.

| 55/2/3 | 3 P.T.0.
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THG ¥ d g0 W @ @ g % R0 I foRid-a w@nstt w1 ded
smfga ST |

Draw a pattern of electric field lines due to two positive charges placed a

distance d apart.

3. WR ¥ fIgq-gresh TWaen & fohm wmm &1 3w fomm Sar 3 2 s@en
g fafau |
ST
wafa g sTesn g forq-grehia ail fope JehR Icae <ht STt & 2

Which part of the electromagnetic spectrum is used in RADAR ? Give its
frequency range.
OR

How are electromagnetic waves produced by accelerating charges ?

4, 9 HE JEY q THGW F Tread [GYd-aF (B) IR FrahE & (B) H
Sufeafa § o v, ST 39 g1 & o oFead @, | TTid s T8 Bl 8, ° E 3B
% W v = G g Hey fRa |
When a charge q is moving in the presence of electric (E) and magnetic
(B) fields which are perpendicular to each other and also perpendicular to

the velocity v of the particle, write the relation expressing v in terms of E

and B.

5. SR SATE % fau 1-V srfirenerfires difem |

Draw the I-V characteristics of a Zener diode.

| 55/2/3 | 4
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SECTION B

6. T smw & wgEar ¥ et yifses ag & *Eer faga +1 S

HITTT | JehITh qg3il 1 Teh Teeaqol 39 fafEu | 2
State, with the help of a ray diagram, the working principle of optical

fibres. Write one important use of optical fibres.

7. et grsgiom W # foRER ST I ERAT n © YRS iV TEEAT qh
SN hid THY I i Bl 0-55 V o € fawa et e fo=q

~

T A 2 eV FRGe & difcas Helg ol fhfird Hidr 8 | 1€ n H FaTen

&I &1 HH ITed shifaY | 2
arera

12:5 eV el o fohdll Soiereid Gl gr1 fohelt BISgIM AT i 3Weh! fmtam

JTEEAT | IAfd FoRalT TR B | 39 AN 1T ¥ YWY R ScHfoid aATel ohl

3Tfeehad T 1A HINT | 2

A photon emitted during the de-excitation of electron from a state n to
the first excited state in a hydrogen atom, irradiates a metallic cathode of
work function 2 eV, in a photo cell, with a stopping potential of 0-55 V.
Obtain the value of the quantum number of the state n.

OR
A hydrogen atom in the ground state is excited by an electron beam of
12-5 eV energy. Find out the maximum number of lines emitted by the

atom from its excited state.

8. CIIYE & gl foR-gresh aU e YRR 3Icqd H A § 2

foR[q-grarehid TUI | TG Hall 1 GId 1 8idl & ? 2
How are electromagnetic waves produced by oscillating charges ? What is

the source of the energy associated with the em waves ?

| 55/2/3 | 5 P.T.0.
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Tifeay &t Tl Icds ATET o YR hl qUTeed 590 nm 8 | I8 TS Sall
Fa shifere T8 W ctarei= sl e-siiell qureed off ga-t & 't |
The wavelength of light from the spectral emission line of sodium is

590 nm. Find the kinetic energy at which the electron would have the

same de-Broglie wavelength.

10. @ EReE 6 feafa o fordlt @melia qeia (giarle) g widfers s
T o foru fertor e difew | sHeht atmada amar o fou e fafan |

AT

forelt T<h geweel gro widfers s=a1 gurie o fore amifera foptor omt@ @it
3R 3oeh! favied ewar & fow =iees fafa |

Draw the ray diagram of an astronomical telescope showing image
formation in the normal adjustment position. Write the expression for its

magnifying power.
OR

Draw a labelled ray diagram to show image formation by a compound

microscope and write the expression for its resolving power.

11. TFfafgd i saren Fiv
(a)  STTRTRT I e Tefd &M |
(b) () 9IA I (i) FATCH o T FI T ThIH Tdid AT |
Explain the following :

(a)  Sky appears blue.

(b)  The Sun appears reddish at (i) sunset, (ii) sunrise.

| 55/2/3 | 6



13.

14.

fRelt TV T=AT 1 S8 R 38 TEHT g Siva Rpaal o sifieran aier
raw 38 foma &1y fran S Ehat 8, o o9 g9y fafey | 3R 99R
o Rl H SFH qUN & [0 39 =Sieh ol fohT TehR HRNfG fomam Smam 8 2
gl o T8 IEX | T=R i 39 faem o1 Swm fohan S @ 2

Write the relation between the height of a TV antenna and the maximum
range up to which signals transmitted by the antenna can be received.
How is this expression modified in the case of line of sight communication
by space waves ? In which range of frequencies, is this mode of
communication used ?

Qs 9
SECTION C

(a) BIESISH Y] o TWFH § ogHA Jvft 3 s ovft & fsfua e
Tl TS Wearehl o folt Sol TR 3@ it |

(b) BTSN TATY % TagH % fore Rsent g 1 3w i grggien AT
% TaeH H oL At T IcESH TSl Sl IHad AR AYdH quTeET i
Uiehfetd hifse | (et fadie 1 a= R = 1-1 x 107 m~1 &1 3=
o)

(a) Draw the energy level diagram for the line spectra representing
Lyman series and Balmer series in the spectrum of hydrogen atom.

(b)  Using the Rydberg formula for the spectrum of hydrogen atom,
calculate the largest and shortest wavelengths of the emission
lines of the Balmer series in the spectrum of hydrogen atom.

(Use the value of Rydberg constant R =1-1x 107 m™1)

50 Hz oTgfd % el ac dlced! & o @Y #0ff § &5 GUME (C) 3R
gfeiges (R) @aifoid 8 | C 3T R o 40 o fawem=ax shas: 120 V3R 90 V 2,
qgT INgY § YaTfed a0 3 A ' | (1) IR i gfdsnen 997 (i) Yehed 1 98 I
gierferd hifvit &8 ¢ 3t R & @y ooff 4 o9ifsa & W afwy 1 vkE
Ul T B S 2 |

AT

7 P.T.O.
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@ | giad! g % 230 V'3 @rd % |19 4ufl LCR IRue eIt ™1 2 |

VWV
40 Q

230 V @ — 80 uF

/558
50H

(a) OREY I IIAE | Y=TTd i aTell Gid g (Haffid Hiv |

(b) 3rIe <t feufa o ufmy <t ufqener o g o1 =M afewfad
Hhife |

(¢ ¥g TfsT T o1ge omgfd W LC TeH & Rl W fave a3
BT |

A capacitor (C) and resistor (R) are connected in series with an ac source
of voltage of frequency 50 Hz. The potential difference across C and R are
respectively 120 V, 90 V, and the current in the circuit is 3 A. Calculate
(i) the impedance of the circuit (ii) the value of the inductance, which
when connected in series with C and R will make the power factor of the

circuit unity.

OR
The figure shows a series LCR circuit connected to a variable frequency
230 V source.

VWV
40 Q

230V @ — 80 uF

588
50H

(a) Determine the source frequency which drives the circuit in
resonance.

(b)  Calculate the impedance of the circuit and amplitude of current at
resonance.

(c) Show that potential drop across LC combination is zero at
resonating frequency.



]
15. 3T®@ ¥ UMY AR =R 410G C;, Cy, Cg 3 C, I TRHT F2aeh H TN

fopam e B
C2—6MF
Cy Cs |
| | Cy=3uF
12 uF 4 uF H
il
8V
(a) uf"y § e aritar gfesfad Hif |
(b) ARG FEIME C; W 6 pC @ g, A () FEEl Cy 3R C, T A

gfteRfora IS, den (i) 2oft § wifsa sarfalt ¢ o ¢, # gfa =2
S UNehIId shIFSTT | 3

In a network, four capacitors C;, Cy, C5 and C, are connected as shown
in the figure.

(a)

(b)

Cy=6uF
Cy Cs 1
| 1 C, =3 uF
12 uF 4 uF H
i
8V

Calculate the net capacitance in the circuit.

If the charge on the capacitor C; is 6 uC, (i) calculate the charge on
the capacitors C3 and C4, and (ii) net energy stored in the
capacitors C4 and C, connected in series.

9 P.T.O.



16. TISFHARH Sl AMIhd NG WifW | 39 FRIS fagma $i s Fhifve |

IE SRS foh ATgaaIlg TG =T 3R Hefl hi s o it 78 &vedt |

HAYAT
(a) R@ &I ggrEar 4 el srcafyes ol armerd! aferfessr, e wa &
& n W I T TR 7 deT ORI YartEd & @R, & |
Jrehid & o foTu i ogead I |
(b)  IRize ufeAforent & fopd wohr fore Bra 2 2

Draw a labelled diagram of cyclotron. Explain its working principle.
Show that cyclotron frequency is independent of the speed and radius of

the orbit.

OR

(a)  Derive, with the help of a diagram, the expression for the magnetic
field inside a very long solenoid having n turns per unit length

carrying a current I.

(b) How is a toroid different from a solenoid ?

17. O @ fosepid &1 9wy @ @i | 39 wrierl faga $i e
HIRMT | D, 3 D, TSl 1 o Mo Fra FiTed 3ik gy § SRE A ®
T degedt ffa amedt =t gifsy |
Draw the circuit diagram of a full wave rectifier. Explain its working
principle. Show the input waveforms given to the diodes D; and D, and
the corresponding output waveforms obtained at the load connected to

the circuit.

| 55/2/3 | 10



19.

6 3N —20 C/m?2 AN =cd 6 31 gaq ITCRG THIA G ThH-GHL 6 o1

9ohd d o HIY HEATR AT 6l T § | 39 fomg W fogd-aa & g =5

eqd T A1 a2 (1) Tgell =Tet o SRif 3R, (i) g8 =@ney % grff 3R,

qT (ifd) IHT e Sft | 3
YT

fidl BIsa vy 3R ae forsa v, o foREl TTiefia =T @id W STe™ <hl J1

Q3 |

(a) 9 @A % g W Hg AW q B0 2 | 39 @ o Hiadl g3 R =l
I53 T RS STE Tcd 1T hig |

(b) o ferelt fora (form forell st ) o s forgga -8 3= a1 8; 98 39
qeg g 9 =& e T @i miefis B 31eran 78 2 s i | 3

Two large charged plane sheets of charge densities 6 and —26 C/m? are

arranged vertically with a separation of d between them. Deduce
expressions for the electric field at points (i) to the left of the first sheet,
(i1) to the right of the second sheet, and (iii) between the two sheets.

OR
A spherical conducting shell of inner radius r; and outer radius r, has

a charge Q.

(a) A charge q is placed at the centre of the shell. Find out the surface
charge density on the inner and outer surfaces of the shell.

(b) Is the electric field inside a cavity (with no charge) zero; independent
of the fact whether the shell is spherical or not ? Explain.

forg R fop Brsan ¢ <t et o el =ret v @ fepelt F1f3es 1 dfishAT htd gQ
TRl oI hT FFah ATVl evr/2 BIAT 8 | 39 YR 9K % IV ol
FIATCHIRUT o AR 1 AT HLd FU BIESGISH AT o, Feqam sraeern 4,
Frah AT &k foTT = sgea I | 3

Prove that the magnetic moment of the electron revolving around a
nucleus in an orbit of radius r with orbital speed v is equal to evr/2.
Hence using Bohr’s postulate of quantization of angular momentum,
deduce the expression for the magnetic moment of hydrogen atom in the
ground state.

/213 | 11 P.T.0.



20. fag HifGw f& fordt s Scosis yads o frfa o few & sfim 180°
FHeATAL BT 2 |
foreft oTfoTEet o U9 & 30 pA 1 IREdH T SYR-3cESIh dieedl |
0-02 V 3T TUTES 9T H 4 mA 1 IHadd 3c9a 8IdT & | e Jaeieh <hl dieedr
afsdr 400 &, @ 90 YadT TR R I9A foRnm e ore gfaly uftesfera
HIT |

Prove that in a common-emitter amplifier, the output and input differ in
phase by 180°.

In a transistor, the change of base current by 30 uA produces change of
0-02 V in the base-emitter voltage and a change of 4 mA in the collector
current. Calculate the current amplification factor and the load
resistance used, if the voltage gain of the amplifier is 400.

21. (a) 9 30 cm BIHHE U H hHig 39A ¥ 20 cm BIHE gl * fhdl A
o % GFeh § BT @, o1 1 shifee foh T8 fera s1femd gian @ steen
FE |

(b)  TorHl werrer hi fortr & 319 i o foTu a7 =Eetes e shife foe
Ig ToRTUT 3T9ad 1T A o ToRHT fSH % Toh %ot W ATIaT hlsh gl
®aAh W U A Tafad & St 2 | (feen w2 R fsw % wr=
EARCECLTICTR )

(a) When a convex lens of focal length 30 cm is in contact with a
concave lens of focal length 20 cm, find out if the system is
converging or diverging.

(b)  Obtain the expression for the angle of incidence of a ray of light
which is incident on the face of a prism of refracting angle A so
that it suffers total internal reflection at the other face. (Given the
refractive index of the glass of the prism is u.)

22. p-g¥ H ofafy # yfogfed Hr Iufeufa o wgEa wfed w7 2 fRed
Heafaea Tfiye & & ge <t gitursn fafae qon e & 9ei d 39 1fieh
&l ATE 1Y o T ereh Seud HIfT |

Jrqa
(a) FIHT 9 o 2 fadeasrl e faflgn |
(b)  IfFATHI o = YR I BT W JFATH! oh fohell I
feufas ot & fomror =1 i & o o Eitae | o6 W 3T & &
ferd ShifeTe STET W AR 9 (1) 3RS, 9T (i) Tfehsf & |

| 55/2/3 | 12
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Why is it difficult to detect the presence of an anti-neutrino during
B-decay ? Define the term decay constant of a radioactive nucleus and
derive the expression for its mean life in terms of the decay constant.

OR

(a)  State two distinguishing features of nuclear force.

(b) Draw a plot showing the variation of potential energy of a pair of
nucleons as a function of their separation. Mark the regions on the
graph where the force is (i) attractive, and (ii) repulsive.

23. 9 % Wold & &Y A (i) TRl =mers, M (i) TRE uEdl srefEmae
wferiererar & fomer =i guiv % fa o wfifa |
&I Tca 3 gugl & o9 fasrfa-se & 9 § afaQussar & fau st o5
IYART ek AR HIC foh a9 § gig o @y fpd TR =Mees o TR |
TiaeRdl | Jhg Bl &, Saih Tg=Teeh § HHT i @ | 3

Show, on a plot, variation of resistivity of (i) a conductor, and (ii) a

typical semiconductor as a function of temperature.

Using the expression for the resistivity in terms of number density and
relaxation time between the collisions, explain how resistivity in the case
of a conductor increases while it decreases in a semiconductor, with the
rise of temperature.

24, T s £, & forell @ =1 ogfa f, 1 aT@s a1 1 TN Heh I
forem ST B | oM wigfaa atT % folu eieh gcqe hifeig qe 3Icad
3R 3= URE dUE[ o (AT SASieh Fcdd HINT | 36 THR Higad YaAhis &
feTq sstes e SISy | 3

A signal of low frequency f,, is to be transmitted using a carrier wave of

frequency f.. Derive the expression for the amplitude modulated wave

and deduce expressions for the lower and upper sidebands produced.

Hence, obtain the expression for modulation index.

| 55/2/3 | 13 P.T.0.
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SECTION D
25. ITR@ ! WA § TGN hHivW o6 Tehiv g §F < Tehrel ¥ FHaA gfad

TehTel foRe TR Seue Toham 1T weha B |

3l dieiigsi Py 3R P, &l Th-GE o ITH-31&1 i Awaad W@ T 8 | et 1

1 AYfId b1 Py T 39 LT 8 | Py 3R P, o off9 T e dieitiss Py

1 30 TR T@T T & foh 301 IH-3181 P; & IH-318 § 45° I S0 @1

3| Py, Py 3R Py 8 IRITHA Jeht=I 1 Aol qHehierd shivg |

AAgAT

@ o g3 &g = 9 difeam ol g uded ek SAfaehtor S afteedn &
Teq0T AT TG TR S Wehal ?

(b) ﬁw-ﬁa&@ﬁﬁﬂﬁhawﬂﬁﬂﬁ,ﬁﬂ%ﬁﬁwhzacoswt
3Ry, = a cos (ot + ¢) B, TR Hieh AR Je- Icqd Ll 3 |
gt et o foiw saete gead ShifSTe qem qurdt 3T fammsft safaerto
% fotu yftere g Hifw |

(¢ 590 nm 3R 596 nm TUIGH % TISIH T hl q qUI B TN
IS & 2 x 106 m gres I forelt vt 3R gro foaedar 1 sreem
T o fu fopm w7 | A Bl SR wg % S Hi gl 15 m 7, @
T IR § U W gied faada Tt & gty sfasst i feufa & <=
gk qiehietd ST |

Explain, with the help of a diagram, how plane polarized light can be

produced by scattering of light from the Sun.
Two polaroids P; and P, are placed with their pass axes perpendicular to

each other. Unpolarised light of intensity I is incident on P;. A third
polaroid Py is kept between P; and P, such that its pass axis makes an
angle of 45° with that of P;. Calculate the intensity of light transmitted
through P, Py and Ps.

OR

| 55/2/3 | 14
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26.

(a)

(b)

(c)

(a)

(b)

(c)

Why cannot the phenomenon of interference be observed by
illuminating two pin holes with two sodium lamps ?

Two monochromatic waves having displacements y; = a cos ot and
Yo = a cos (ot + ¢) from two coherent sources interfere to produce
an interference pattern. Derive the expression for the resultant
intensity and obtain the conditions for constructive and destructive
interference.

Two wavelengths of sodium light of 590 nm and 596 nm are used
in turn to study the diffraction taking place at a single slit of
aperture 2 x 106 m. If the distance between the slit and the screen
is 1'‘5 m, calculate the separation between the positions of the

second maxima of diffraction pattern obtained in the two cases.

gy 3@ hl wgrEar 9 forHl 9 o dfes gfaty =l g < fafe
&1 Y | Ui HIFTT |

R dfSe for forefl O & fa.a1. 9o (emf) 61 99 & foU dieedier i
o1 § drefmfier & U i i w=i & A R |

= feu U arefRriter afty § Aqer s | uiehiord Shifvig | Shrer
SRt T STV foh Afe @i o7 ikl o1 safEfaa w@d gu 5 V faa.
§ (emf) o UN=TeTh A il 2 V o A g faeeiud L feam S, o
I i R HAT AT T |

| 5V 450 Q
|| VWV
«—10m
A ; B
II . RAB=5OQ
300 mV
37AAT

15 P.T.O.
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(a)

(b)

(c)

(a)
(b)

(c)

| 55/2/3 |

Hiex Oq g TRl omsma ufatig &l ATHH o HRIBRI faga &1 3eod

sifs |

ERURAIELY

(i)  forelt Hiex @q ® uferigeni o <9 & @S 1 @1 dfe 6 gfga
T T ST ST R,

(i) @I Fgad TFTS Sl dq R o Hed-faeg o fehe @ i

Flar = & Sl 8
for@® o fem &1 3w wes fou T forpq ity © 4 @ wfates &+
i & = e ufesfaa Hifs |
|8V 20
A |! VWA B
6V 10
D || v C
40Q
E VMW F

Describe briefly, with the help of a circuit diagram, the method of
measuring the internal resistance of a cell.

Give reason why a potentiometer is preferred over a voltmeter for
the measurement of emf of a cell.

In the potentiometer circuit given below, calculate the balancing
length [. Give reason, whether the circuit will work, if the driver
cell of emf 5 V is replaced with a cell of 2 V, keeping all other
factors constant.

| 5V 450 Q
|I WW
«e——10m
A 7 B
II 5 Raop =50 Q
300 mV
OR

16
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217.

(a)

(b)

(c)

(a)

(b)

State the working principle of a meter bridge used to measure an

unknown resistance.

Give reason

(1) why the connections between the resistors in a metre bridge

are made of thick copper strips,

(i1))  why is it generally preferred to obtain the balance length

near the mid-point of the bridge wire.

Calculate the potential difference across the 4 Q resistor in the

given electrical circuit, using Kirchhoff’s rules.

8V 20
A I! AN B
6V 10
D || M C
4Q
E VN F

Tre THREAH TrEehiT & B H TSR IV A1 o § UM !, Bl hl
& N 3R ATRIFRE &aha A &, Frel Fosell § 30w Ui@
f9.91. 99 (emf) & ToTU =ieh Foad HIfT |

g1q % 100 3R, 8 TAeh hl THTs 0-5 m 8, dTAT g TiedT, Y2l
JrAhHI & o &Afqs Teeh o AfeTaaq aa |, 120 qieeae i fime |
ol L TET ] | IS 3| T W qiomH gEeehiT & 4 x 1074 T a9 afa
I 30° 8, df ufgw i gl 3 9fy & e i@ 391 96 (emf) F@
T |

YT

17 P.T.O.
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(a)

(b)

(a)

(b)

Torel I § 9T 1 3099 B W IGH Tfad Frehid Sl o T Ssieh
Fqd T | 30 TR FrIhIT SHo1 gcd o ot =ereh gred i |

5 cm YST o1 hig ot qrel, o gfeomadt faen & 0-2 A gm0 yanfza &
@ 2, M@ # euiy @R fhet 3= v & ar, e 1 A g
YaTRd B W@ g, § 10 cm g0 W W@ @ | 9N W HRW Q) TROmH
JraehiT o, q (i) S Al Afg 7, qfenfaa i |

0-2A

1A

<10 cm —» © CM

Derive an expression for the induced emf developed when a coil of
N turns, and area of cross-section A, is rotated at a constant

angular speed ® in a uniform magnetic field B.

A wheel with 100 metallic spokes each 0-5 m long is rotated with a
speed of 120 rev/min in a plane normal to the horizontal
component of the Earth’s magnetic field. If the resultant magnetic
field at that place is 4 x 10~# T and the angle of dip at the place is
30°, find the emf induced between the axle and the rim of the
wheel.

OR
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(a)

(b)

Derive the expression for the magnetic energy stored in an
inductor when a current I develops in it. Hence, obtain the

expression for the magnetic energy density.

A square loop of sides 5 c¢cm carrying a current of 0-2 A in the
clockwise direction is placed at a distance of 10 cm from an
infinitely long wire carrying a current of 1 A as shown. Calculate
(i) the resultant magnetic force, and (ii) the torque, if any, acting

on the loop.
0-:2A

1A

<10 cm —» © CM
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