SET-1

Series SSO Code NO 55/1/MT
A .
Roll No.

glemelf e ®I IW-YETH ® JE-I8
W 3EeT foid |

Candidates must write the Code on the
title page of the answer-book.

o TR AA R h A THATFTH LA IS 19 7 |

o THUA H qfe TN HT IR fGU MU Sig TR Hl BH IA-YER F @I85 W
forg |

o FHUA A R oh M IH-TTH 26 T F |

o  HUAT U T ST TTEAT & I | UgSA, T 1 shilTeh a9 {1 |

e T YH-UA HI Ued % fu 15 fire 1 Tw foon o R | we-ud i foar gatg
A 10.15 &9 foham SIT@ | 10.15 S & 10.30 S doh S haed IH-IF I UG
3R 38 A % GHF d IA-YIEIhT T HIg IR a1 faE |

e Please check that this question paper contains 19 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.

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.

wiferes fomma (Sgri=aes)

PHYSICS (Theory)

AEifa aas - 3 Tv2 S7ferBadH 3% : 70
Time allowed : 3 hours Maximum Marks : 70

55/1/MT 1 P.T.O.



T 3397 :
(i) @ FeT A & | 3T F97-97 § 7 26 T & /

(i) STYFH-7 35 YT & : GUS 37, TUS &, GUS &, GUS T 3N G5 T |

(i) @IS HTHE5 YHE Tdb H11 3FH & | TETHE Jo7 8, Jab 52 3HFH & |
GUE T H 12 J97 5, T% & 3 37% & | GV § 7 4 37% &7 % JeaTIRT J97
BN @IS THZ Yo7 & J9h 5 3% 5 /

(iv) Io7-99 § GHT W i3 lahcq 781 & | a9ifd, g bl aici Tb Jo7 4, i1 37hl
JIc? U 97 H 3R i 371 qict @1 I3 7 Rk =TI eI 1997 T & |
08 Yol § 3779] 130 70 T § & o7 Uk Y9 & HAT &

(v) &I 3TEIIF & 3T [T Wifad [HIaihl & qrl BT ITIIT H GHd E
c=3x10%m/s
h =663 x 10734 Js
e=16x10"1°C
n,=4nx 107 Tm A™?

g, =8-854 x 10712 C2N1m™
1

4re
o

=9 x10° Nm? C2

m, = 9-1x 1073 kg

¢ 1 GeIHH = 1-675 x 1027 kg

Il 1 g2MH = 1673 x 1027 kg

SRSl G&3T = 6-023 x 1023 ufd um 91

SeTm ™ fars = 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 :

55/1/MT

c=3x10%m/s

h =663 x 10734 Js

e=16x10"1°C

n,=4nx 107 Tm A1

g, =8-854 x 10712 C2N1m™2
1

4re
o

=9 x10° N m?2 C2

m, =91 x 1073 kg
Mass of neutron = 1-675 x 102" kg
Mass of proton = 1-673 x 10727 kg

023

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

Boltzmann constant = 1-38 x 10723 JK!

P.T.O.



Qs A
SECTION A

1. @ GATCH A Th-ga 8 5 gl W fEd & | 37k 1ol forggd-&i {@stl

Temor hifSw |

Depict the electric field lines due to two positive charges kept a certain

distance apart.

2. I3 fortur e # @
2 A1 39ad |

AB T o¥ <l (9%Ud &t 3 | 9ars foh I8 o9 399

/'

T

The line AB in the ray diagram represents a lens. State whether the lens

1S convex or concave.

/'

B\

3.  ‘I1edH 9nr ug Wi gRurivd i |

Define the term ‘wattless current’.

4. UIR e H YAUEeh] 1 ITANT F1 BT § ?

Why are repeaters us

55/1/MT

ed in communication system ?
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5. Q Hagn (Th-H) fobeg 1o qaret o =eteh A 991 B o ot I — V T (31Ter@)
Tg e U § | 39 a1 § A ford et o afciaendn stfes @ 2
A

| B

0 V—>

I — V graph for two identical conductors of different materials A and B is
shown in the figure. Which one of the two has higher resistivity ?

A
IT B

V—

Qs d
SECTION B
6.  YUAI AT oV &l A0 fawg g @fa fovm Smam g | 39 qF1 9 TG
2 siftelt aimeEat § I1uTd S HT | 2
Deuterons and a-particles are accelerated through the same potential.
Find the ratio of the associated de Broglie wavelengths of the two.

7. I for o emw # e wwHT] % it X g e |

0eV i
-1eV
A B C D E
-3eV Y
~10 eV v v
STH T -8 HshHU ATSHT d9T ST S0 o fou 8 2 mshe qon S Sifvrn
Sl =T TG T TTUTT THhfTd HIT | 2
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The energy levels of an atom are given below in the diagram.

0eV

-1eV l
A B C D E
-3 eV -
-10eV 3 Y

Which of the transitions belong to Lyman and Balmer series ? Calculate
the ratio of the shortest wavelengths of the Lyman and the Balmer series
of the spectra.

8. M uigfad foreft o &1 afershay =MW 10 V G =[HqH AW 2V R |
HIgTH dehieh 3l HH AT SHINT |
Ff¢ AW AW I dlee &1, Ay I AH FTEA 2 p % HH Sl HHA:
T (1) " FH =& @ I3 2

For an amplitude modulated wave, the maximum amplitude is found to
be 10 V while the minimum amplitude is 2 V. Determine the value of
modulation index p.

What would be the value of p if the minimum amplitude is zero volt ?
Why is p generally kept less than 1 ?

9.  hid % Ueh [ISH 1 hIV ‘A’ 8 | 3Hh Teh holsh WX ST Th1eT hl Weh fehuT
T 39 0T 2A B | o0 @ smafda fomor sues faudia wores @ et 3 <
Wifad (IHehieAT) 2 | 398 qudfda femtor 3t ant w9y =it St R | 3|
gftaredt & foru fortor g sA1sT e fism o ueed o TvdadHTes o fisH &
hIUT o S Y [T I |

AT

30 cm HIHE g % ITA 0E H Th 9% 40 cm F & 7 | Al I9@1 | qen
yidfsrs % &= 50 cm BIH gl I add @F 30 IqA F ¥ 20 em g W
W fean San 2, a1 399 ufdfers ki feafa d gfads sma Shifse |

55/1/MT 6



A ray of light incident on one of the faces of a glass prism of angle ‘A’ has
angle of incidence 2A. The refracted ray in the prism strikes the opposite
face which is silvered, the reflected ray from it retracing its path. Trace
the ray diagram and find the relation between the refractive index of the
material of the prism and the angle of the prism.

OR
An object is placed 40 cm from a convex lens of focal length 30 cm. If a
concave lens of focal length 50 cm is introduced between the convex lens
and the image formed such that it is 20 cm from the convex lens, find the
change in the position of the image.

10. ¥8 <T ¢ 9RYY MG H, AB THHAM HICE dT 1 m FT8 ol Th dl &
3R suep Uity 15 Q 8 | I8 9R 2V fagq-aes 99 (3.0H.T%.) a1 7oy
3=Teh TfokIg < Teh T E; G Teh YT R & &1 8 | Th 31 ¥ E, &
fore g fomg, T A 9 30 cm g8 W T 810 2 | AfE ¥ E, 1 foregd-areen

¥ (3.W.T%.) 75 mV ?, d IfaUe R 1 TF F1d hifT | 2
E1| R
|I ANVN—
A X B
I A\@

Ey
In the circuit diagram shown, AB is a uniform wire of resistance 15 Q
and length 1 m. It is connected to a cell E; of emf 2 V and negligible
internal resistance and a resistance R. The balance point with another

cell E, of emf 75 mV is found at 30 cm from end A. Calculate the value of
the resistance R.

I ANN——

E1| R
|

i AS@ B
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SECTION C

11. 600 pF & Ueh U bl 200 V il TecATs & AT foham Srar 2 | Tt s@ent
oS ¥ 8t 300 pF o Ueh 3T IMENG Tl ¥ g foan S 8 | 58
fsha o fer-dgd Sl i et w1f g3, dfehem Sife | it i 30 71f &
|l () 17 2
A 600 pF capacitor is charged by a 200 V supply. It is then disconnected
from the supply and is connected to another uncharged 300 pF capacitor.

Calculate how much electrostatic energy is lost in the process. What is
the source of energy loss ?

12. Tr=ffea seeR i fogq-grashi™ Ui fohd Jehr 3c9d Bid & :
i) g=A qql

(i)  TEH T

S fargq-greehra faferon & <t yg@ sy fafew |

How are the following types of electromagnetic waves produced :
(1) Microwaves

(11) Infra-red waves

Write two important uses of each of the above electromagnetic radiations.

13. p-n 99 S & T () Swfelmes s qen (i) uwEleies sEe §, V-1
rfireafires ash o TR % o ufueyr syaxen sARe | fafesa sre & fau
TET V — T AfHeeioes ash s 15T |
fretcfiad gl 1 949 | 9UiF HINT
() swfefes srm d “srediy argesw Aa:adu (F9eRE)”
(i)  TeAfeRe S=E § “deM dieear
Draw the circuit arrangement for studying the V — 1 characteristics of a

p-n junction diode (i) in forward bias and (ii) in reverse bias. Draw the
typical V — I characteristics of a silicon diode.

Describe briefly the following terms :
1) “minority carrier injection” in forward bias

(i1))  “breakdown voltage” in reverse bias

55/1/MT 8



14. (a) TSI o =0 § yehrI-fagq IcaeH & g g IR Tk o
T § guiq Hifs |

(b) & TrE TehmI-EEd gqd W v AGRT T TR ggal (TR gian) &,

qr Icafid geiagil ht 3rferhad =Tl W V. | Yehe foRAT ST ®

max

g v @d V2, % A # aiadd (faeer) @ sm@ # guitan
2 |

JMEECTE o ThI-fogq Tfientor < ST & (1) e e o
(i) feu U 38 Yhm-Had) gard & R wed o U sEUSes, e [, n
AT SAFE o geIU m o Ugi H ITed hifore | 3

(a)  Give a brief description of the basic elementary process involved in
the photoelectric emission in Einstein’s picture.

(b) When a photosensitive material is irradiated with the light of

frequency v, the maximum speed of electrons is given by V___ . A
plot of anax is found to vary with frequency v as shown in the
figure.
2
Vi
0 k—n—
i —

Use Einstein’s photoelectric equation to find the expressions for
(i) Planck’s constant and (ii) work function of the given
photosensitive material, in terms of the parameters /, n and mass
m of the electron.

55/1/MT 9 P.T.O.



15. T n-pn ZER & Iwafase Scasier fa=ma o faawr qen fafq stfireremn =
AT H h foTC IRAY NG ST | T&9 § ¥ Hife o 39 saeen &
3y, fopelt oifreet & g&dt faas/ffa sifiremefires ash ured w3 & fow +a
ferer ar 8 | fem/fria ashi 31 Sehfd w1 g % ToT UT% SIS |

YT

qol qt feseshi) 1 U AWifRd Uiy SR@ SHIEY | sEE WY (S1E:m)
g don sueh! shrifafy w1 awesy | faw qen fria qomedt i gisy |
e (freefin) & Herfer 1 gfier F1 g8 # avi B |

Draw a circuit diagram to study the input and output characteristics of
an n-p-n transistor in common emitter configuration. Explain briefly how
this arrangement 1is used to obtain the typical input/output

characteristics of a transistor. Draw the graphs showing the nature of

input/output curves.
OR

Draw a labelled circuit diagram of a full wave rectifier. Explain its
underlying principle and working. Depict the input and output

waveforms.

Describe briefly the role of a capacitor in filtering.

16. HIEFARH T TG WG 913U | 30T wrRiehi g ws hifse | 33
39 T IYINT AT Ul ol caIid hid T Sy Al 8, I§ AW & g
AT TV S3sTeh UTed shifoTg, |

Draw a schematic sketch of a cyclotron. Explain its working principle.
Obtain the necessary mathematical expression to show how this machine

is used to accelerate charged particles.

55/1/MT 10



17. 3 THAUH q M
y, = acos ot, y, =a cos (ot + ¢)
% AR % HRU Ferelt formg T wfomedt dierar & forg sdisten feafiae, &t ¢ @
T S HAMR 8 3T a AT © FHH: Ik AT qAT DIV AN & |
7 % ek fo-ford s |, A qUTeed o Uhaull SeRTST s IUHIT TR ST @ |
UG % U forg W, ST81 94T 2 &, SR hl gl k 3913 @ | UG o 39 foag W
<fisraT ST <hIfT, SRl W 9T A/4 8 | 3

Write the expression for the resultant intensity at a point due to the
superposition of two monochromatic waves

y, = acos ot, y, = a cos (ot + ¢)

where ¢ is the phase difference between the two waves and a and ®

denote the amplitude and angular frequency.

In Young’s double slit experiment using monochromatic light of
wavelength A, the intensity of light at a point on the screen where path

difference is A is k units. Find the intensity at a point on the screen
where path difference is A/4.

18.  heddl iU foh Taenl e (ATfel) AR W | Teh Soidgi-eh Hohd bl
Hier g feord fopel Ta doh THTRG T 2 | 36 Wreeg H i THE HIEhT
Y H gui HIT S A9k 39 1 H Fehlde SlAd & T LI shifay foh 39
I I T HH g HT ? 3

Suppose you wish to transmit an electronic signal in the audio frequency
range over a long distance directly. Write briefly the three important
factors which prevent you from doing so and explain how you overcome

these factors.

55/1/MT 11 P.T.O.



19. (a)

(b)

(a)

(b)

T T % oM % &9 H U fFAAE g€ HoAi o fa=eH
(vfedd) ® i ¥ fow e wE wsT | W) gemE %
30 < A < 170 URER # Se ot Ufd =YfFAAH H1 qH ATEIS €9 &
o a8 | 39 a2y Y Smen i Sell o -8 e grT g
37

forelt teanfaca Ty ‘A’ o1 & (faeed) sofisem & faeiford Jeobm &
BT 2

a AN B AN y AN
A—THA A, A

3

e Ay h1 GEIHH TEAT qAT TLATY] ShHTh ShATT: 176 AT 69 &, Al A
T |&AT QT YLHTY] ShATeh HTA hig |

Plot a graph showing the variation of binding energy per nucleon
as a function of mass number. Which property of nuclear force

explains the approximate constancy of binding energy in the range
30<A<1707?

A radioactive nucleus ‘A’ undergoes series of decays shown in the
following scheme :

a N B N y N
A Ay > A, Agq
If the mass number and atomic number of A; are 176 and 69

respectively, find the mass number and atomic number of A.

20. 3UYH M@ h GERA A G99 § quia FifSe o Fa grar @ 9 srgfaa e

T GIEH Yieiise] § Bkl oAl & o9 9gal dieriss 1ot feurfd o feer wgan
2 3T g Wl U8 o HIUE AT SAG1 2 | gah a7 foReiyeh o = i T
UIETHG TR ohl cfter sl st sl @wiy % foT we Ui SR | T Shifs
for g & 39 fomem (ufads) = dom fem @ 8 99sn <1 gl 7 |

Discuss briefly, with the help of a suitable diagram, what happens when

unpolarised light passes through two identical polaroids where the

orientation of one polaroid is fixed and the second is rotated with respect

to the one. Draw a graph showing the dependence of intensity of

transmitted light on the angle between the polariser and analyser.

Explain clearly how one understands this variation using Malus’ law.

55/1/MT
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21.

22.

55/1/MT 13 P.T.O.

100 Q % THh UfaUess aam 100/ uF & U G &l 220 V, 50 Hz 6
TH. (a.c.) TTATE § ST T 2 |

(a) ORUY T foq 9T o 9 1 Iiehe hifT |

(b) wfcqUgss qem utfia & 40 & 9 (rms) dicedr & AF &1 Glehed
HISTT | T 37 QT dieedisti sl SISHIUdT TRThe, Gl hl dicedt &
srferes 2 2 3fe &, @ o119 3@ faQunymd o1 gHie™ Hy w2

A resistor of 100 Q and a capacitor of 100/x uF are connected in series to
a 220V, 50 Hz a.c. supply.

(a) Calculate the current in the circuit.

(b)  Calculate the (rms) voltage across the resistor and the capacitor.
Do you find the algebraic sum of these voltages more than the

source voltage ? If yes, how do you resolve the paradox ?

foreht anfeaes =mers & R & o= vV fawe smifyq e W stvarg 61 aiee
&Y =l Bl 7, HEY § T HINT | 398 AT ATEh1 6 IR o7 g
i BT 3 guten f U e Ao STIEE REdAE B o% d
frferiea @y 3 -

7 =oF,

J&l & e <hl ATcTehdT shl IRHTNT shidl 3 |

When a metallic conductor is subjected to a certain potential V across its
ends, discuss briefly how the phenomenon of drift occurs. Hence define
the term ‘drift velocity’ of charge carriers and show that the current

- -
density j is related to the applied electric field E by the relation

- -
] =ck,

where ¢ defines the conductivity of the material.
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SECTION D

23.  diftert 3R sfaept &1 3 g 7 Aedanfict & TN & Th TAM S H
HET | TN B § g g faeneff a8 S il 3 9 6 T B 9 5w 6
AR 37 fou mu A % fafim wm wn € | 3R e fers @
oot 1 Wit o@d 61 31 wift | fieres 3 off @ren o Aoarndier
98 e o T I T 3181 faaR 2 | 378 TooHHIet Sl @icTht IHeh!
AT AT HRITATY I G HET I FHSATET |
39 YT o YR W, Fefafad yeai & I e .

(a) 3T9eh foar & Qftehr, wfaept 9 3o frees gra ford ot <1 wee fopan

=T ?
(b) TreaAnfiet % wr A & g & g8 § fafe |
(c) SEH TIh Jraieh fohE TN 1 8 M T8 $H ATHR T R SR T 8 2

Deepika and Ruchika were asked by their teacher to perform an
experiment using a galvanometer. Before doing the experiment they were
very keen to know the different parts of the galvanometer which was
given to them in the form of a small box. They approached the teacher
and asked for the permission. The teacher thought it would be a good
idea if the galvanometer be opened before the whole class and explained

its construction and working to all of them.
Based on the above paragraph, answer the following questions :

(a)  What, in your opinion, were the qualities displayed by Deepika,
Ruchika and the teacher ?

(b)  State briefly the working principle of the galvanometer.

(c) What is the shape of the magnets used and why is it so designed ?

55/1/MT 14
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SECTION E

24. UH AHE-IE ST I AT ‘@’ A1 BT 4 7 | SR oheg HA-Tog W 7 3R
3Ol Y, x-AF o Iy 7 oW suH T o @ # fe@mw Mo
IAER, x = +a/2 WA g, x = —a/2 T EId 8 | x-31& % FH=R Th
T T8 S8 SRR ST 2 FR B = Eg i x > 0 % fu s
E =—Eyi x<0% R |

y-3A&

)L =
| /

<—X=—a/2—>|<—X=a/2—>

Y FOIdH 1 A F1d hioY, S o (1) THdA Hoashl & 8l IH 9T,

(ii) Tk I8 § B M aTc1 | S& | Bl STeX hi TR e Foad fohaaT g ae
o o Wi e IATeRT foheHT B 2 5

AT

(a) et TR afgeht TaTia < 31 98 T AL FTCThl & T3 3TTa
T AR + ¢ AT — o B | ¥ THald H Tehg & 31ed gt W fea g |
39 =\ < 39T ¥ 29rise

() 2l ufgenrali % wred & # fogd-am = 3,
(i) el ufgerreti & offw ofad &= § faga-a of/e, 2 |
Y AT gfgent Gemia i g & fore sietes area hifse |

55/1/MT 15 P.T.O.



(b) T hifSre fop wemiea 6t g ufgehrati o o9 & T § k Gdgareh i
T WEYd g 1 & @ Frefafad wwn g @
()  fogd.em w,
(i) =T i aiar = |

A right circular cylinder of length ‘a’ and radius ‘r’ has its centre at the

origin and its axis along the x-axis so that one face is at x = + a/2 and the

other at x = — a/2, as shown in the figure. A uniform electric field is acting

parallel to the x-axis such that I_*]) = E, iforx>0 and ]_E> =—-Eg i for
x<0.
y-axis
E< — ¥
0 X-axis

/

<—X=—ﬂ2+X:M2—>

Find out the flux (i) through the flat faces, (ii) through the curved surface

of the cylinder. What is the net outward flux through the cylinder and the

net charge inside the cylinder ?

OR

(a) Show, using Gauss’s law, that for a parallel plate capacitor
consisting of two large plane parallel conductors having surface
charge densities + o and — o , separated by a small distance in
vacuum, the electric field

(i) in the outer regions of both the plates is zero,

(ii) is o/e, in the inner region between the charged plates.

Hence obtain the expression for the capacitance of a parallel plate
capacitor.

55/1/MT 16



(b)

25. (a)

(b)

(c)

(a)

(b)

(a)

(b)

(c)

(a)

(b)

55/1/MT

Explain what is the effect of inserting a dielectric slab of dielectric
constant k in the intervening space inside the plates on

(1) the electric field,

(i1) the capacitance of the capacitor.

HiYeh oS AH 6 THITh ERIhl H IH(HGTIH! 1 == H H o7
&I HIhi M | T@AT AMMRT ?
foret Trerd! graeies g wfdfers &1 &1 gwi % g o fomor s
SSY | 3Geh! STTaL &THdT T B 2
eI gUERIh sl o1 H TIed! glaRish o FA1-F1 o4 & ?

T

T G § forel wgw gemestt g gfdfers 1 s g % e
T ToRTUT 3TR@ ST |

3l forgatl & 9 o 3@ @aw U (q) % fou uw =aee ara
i, fE gl = oo 31 gt forgel o e gEmeslt g <@ Eeh |
39 g0 I faueT &HaT § T @Y @ ? I BRI P @ hIg
e forelt gewesft 1 favwed gwar 9 gfg i s @ |

State two main considerations taken into account while choosing
the objective in optical telescopes with large diameters.

Draw a ray diagram for the formation of image by a reflecting type
telescope. What is its magnifying power ?

What are the advantages of a reflecting type telescope over the
refracting type ?

OR

Draw a ray diagram for the formation of image by a compound
microscope in normal adjustment.

Obtain the expression for the minimum separation between the
two points seen as distinct in a microscope. What is its relation
with the resolving power ? Mention the factors by which the
resolving power of a microscope can be increased.

17 P.T.O.



26. (a)

(b)

(c)

(a)

(b)

(a)

(b)

(c)

55/1/MT

foreht afTforeht S, o MU Th A TRATIART S; o A=A Iehed hl
319} ¥ T |

Tl Tehfgd JaTehR Hefordl hl BISAT HuM: ry T 1y &, &I 1y << Ty,
30 39 TR GHIE W1 T 2 b $eh g Toh-gE h FW USd & | 39
SYIEAT o T Yehed o foTU Fsleh It ShifvT |

Tk TN A H g wHIEh Fefrdi € q91 C, Th-gE o FHIR W
TE 8 | Feelt C, § foga g I, % ufads & &a $eeft ¢, § Ifa
faga-aEs o (3.TH.t%.) % fou sise wed i, afe ¢, § 91 %
% I T&AT N, 8 3 Co ¥ Ny ® |

YT

R & giwefl g 1 3g@ Hife | ewise fo et o=, e
qT [ YNETE AR % S8 36 r g W graehid & B TRNE 8 a0
3GHT IH B = p, I/ (2nr) BT 7 |

TEf 3@ ¥ qiT Y forell T EY JehR AR Sl IO STTIEY-h1e
H B a 7 | W ar H SI-wR H fagg aw 1 uheHH &9 3
i@ 8 | SH8 r < a A r > a &F H GraehT & B o A 1 qHeheH
IR | TR % 5 & g8t r a0 B o9 TF AT 41T |

N

Explain the meaning of mutual inductance of a solenoid S; with

respect to the solenoid S,.

Consider two concentric circular coils, one of radius r; and the
other of larger radius r, (r; <<r,), placed coaxially with centres
coinciding with each other. Obtain the expression for the mutual
inductance of the arrangement.

In an experimental arrangement of two coils C; and C, placed
coaxially parallel to each other, find out the expression for the emf
induced in the coil C; (of N; turns) corresponding to the change of
current I, in the coil C, (of N, turns).

OR
18



(a)

(b)

55/1/MT

State Ampere’s circuital law. Show that the magnetic field B at a
distance r outside the straight infinite wire carrying current I is

tangential and is given by B = p I/ (2nr).

Consider a long straight cylindrical wire of circular cross-section of
radius a, as shown in the figure. The current I is uniformly
distributed across this cross-section. Calculate the magnetic field B
in the region r < a and r > a. Plot a graph of B versus r from the

centre of the wire.

e}
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