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(i) @4t 397 3G & | 3F Fo7-97 H AT 27 T E |
(ii) 3T Y97-99 & AR YT & : U 37, U &, GUS T 3N GUS T |
(iii) @Y 3 F Gier 397 3, Jedeh &7 Uk 37 & | @S & § @Id J97 8, I 9% & gt 3%
g5 gd argye & 9% @ diT37% & 3K @8 ¢ § 7397 & yaF &
qier 37% & /
(iv) I97-99 § GHT T HI3 f9hcT 781 & | 9114, Uk 3% arci gt 991 4, g 371 aret
Y77 97 797 8 | 08 F941 7 3719eh] 130 T 597 7 G a7 Uk F97 & AT 8/
(v) T8 ATEF §l, AT [FETRET W% [HIarsl & T F ITIT F GHT 8
c=3x108 m/s
h =663 x 10734 Js
e=16x1012C

Up=4nx 107 Tm A~

gg=8854x 10712 C2 N1 m2
1

4T|:80

=9x109Nm?2C2

STFL T GEIHM (my) = 9-1 x 1073 kg
2T T geIIH = 1-675 x 10727 kg

et T geWH = 1-673 x 10727 kg
ARG T&AT = 6-023 x 1023 9fd 7 7
Siege = = 1-38 x 10723 JK 1

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.

(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.

. 55/4/1 | 2 . .
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(v) You may use the following values of physical constants wherever necessary :
c=3x10% m/s
h =663 x 10734 Js
e=16x10"1C
Up=4nx 107 Tm AL
gg= 8854 x 10712 C2 N1 m2
1

4n80

=9x10° Nm? C2

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 = 1-38 x 10725 JK 1

wus A
SECTION A

1. 3 Hd8H =70k Gl A R B W R —Q 3TN +3Q IO § | I8 TH-GH h
Treh H AR TR TehgEt W gl d W gus L oA T R | $h S eniHl
9 ! THid AT HIT | 1

AT

fopeft enfeae Miefa @ 6t il B R, qon sed BsT R, 2 | 39 @ &
g T oIS AW Q EUd 2 | 38 @A W (1) il Iee, 3R (i) el I W
IES ST Ecd ST T 2 1
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 ?

/a1 3 _ P.T.O.
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fortht AR 1 n TIET TAT, TSH T 1 AR TaUg r AT 9" I0d R
2, O goft 3 urvd d wifora fomem e @ | 39 R § Tohw wfiifeyfa ° wmm amn
yaTfed gt ? 1

Under what condition will the current in a wire be the same when
connected in series and in parallel of n identical cells each having
internal resistance r and external resistance R ?

3.  TUAYHUSH o I W Ydelt AT T HFE hl ITSitadr o foQ Horeres =

8 ? 1
HAYAT

STYH ICTEWN hl HETIAT § Ig AT i el op foagq-grachia aai Seil 3R

HaT Sl I8 hidl @ | 1

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

OR

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

4. G H 3 THE-GIE! 91gq P 3R Q o fow smufaa faferwon i smafa v
ary el fawa v, ot forror guitan e 8 | 3§ fope a1g o daell adresd
B 7 2 37T I HI e HIfT | 1
A P Q
f

\Y%

(o]

»

0-1 1-0 (x 1015 S—l)'

The figure shows the variation of stopping potential V_  with the
frequency v of the incident radiations for two photosensitive metals P and
Q. Which metal has smaller threshold wavelength ? Justify your answer.

A P Q
!

\%

(o]

0-1 1-0 (x 1015 S_1)=

5. Q! o1 9 T =0 1500 kHz A qeh HHd =1 7 2 1
Why is ground wave transmission of signals restricted to a frequency of
1500 kHz ?

55041 | 4
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SECTION B

TR 90 &1 I I8 guiH & fofu HifSe fop fopeft stafim Tiefle @a &
%mtsuvlé? STEL TaIEq-83 39 YR o1 BIAT & foh SI8 THEA 3T 3Heh hrg T
Hepfegd (difad) & | store

2 fowTed gHT-X 99dd I1el o THEHH A& 99cd + 6 JAX —oc @8 | (1) 3
T1eU < s, AT (i) 37 =1l o are fogq-a fgiia i |

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 + o and
— 0. Determine the electric field (i) between the sheets, and (ii) outside
the sheets.

foreht otrel T8 AR AB ® 4 A 910 YaTiEd &1 W@ 8 | 3@ T gIIU I8N 39 aX

Y yaTfed 9w o faudid foen 4 a’ & SHr a8 0-2 m g T 4 x 108 ms1

%I 9Tl | IS WM P Tfqu™ 8 | dR | JaTigd € o R0l Ic9d Jrehid &

@mmmmﬁﬁwqﬁss%aaﬁﬁq | 3gh! Toum =1 foiw &9 @ 3g@ ot
|

B

A 4x108m/s
A long straight wire AB carries a current of 4 A. A proton P travels at
4 x 108 ms~1 parallel to the wire 0-2 m from it and in a direction opposite
to the current as shown in the figure. Calculate the force which the
magnetic field due to the current carrying wire exerts on the proton. Also
specify its direction.
B

5 _ P.T.O.
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fortt ac |a g forell TuR ufgenr wenfa, REehl g dfgeht &1 &% A
3R 3 o gURA d 2, S ARG fR S @ R | a8 gwiisy fo denfer s
it fereeamue 9T G w61 afg o aTefl g o T R | 2

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.

9. w3 TH™ 4 frl g P R afimfa s @2 1 s@ g P8 15 em g1 W
foreht 3aa oiw =i AfYaTia 9o & 99 W @ fo w7 | 9fe 5w 39a < A
®IhE gl 10 cm B, A1 I8 G fopd forg w stfinfa gim 2 2

et
forel foFa 1 15 cm BIhE gl % el GUU  HTHA T@1 71 & | $9 g4l g
39 foma &1 I 1 awafess fdfers s 2 | guu @ fama it gft afewfoa
i | 2

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.

10. RV ¢4 U =re i for foreht waer gemesl i favien emar frefafas w
fore yepR Tt ottt 2 2

(a) A Thr=1 1 G
(b)  fgEIeh o™ H ®ishE gl

Explain giving reason, how the resolving power of a compound
microscope depends on the

(a)  frequency of the incident light.
(b)  focal length of the objective lens.

11. @ ¥ 97 & fgfeilt s & aenfaq greifies sewen guint = 8 | FJ@t
SS,—SS;=M47 |
o P

O

(a) NI FfaeRtur o fow gfaey =i ol |
(b) Tohs =S & foiu 5w/ wtea hifer | 2
 55/4/1 | 6 . -
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12.

The figure shows a modified Young’s double slit experimental set-up.
Here SS, — SS; = /4.

o P

S
S X LTS o

(a) Write the condition for constructive interference.
(b)  Obtain an expression for the fringe width.

fRet n-p-n IRTER &1 IwfIse Icasie ffa sifiemafies om@ o guiie 31aR
2 |

I, = 60 uA

I, = 40 pA

Ic(mA)—>
o RNWMA OO ®

5 10 15 20

Veg (V) —>
(a) Vgg =125 VA, = 60 A T 3casish 9RT, q
(b) 39 forg W Sieedr AfeY B’ F1 HIMT |

A certain n-p-n transistor has the common emitter output characteristics
as shown in the figure.

I, (mA) —
o HNWR IO ®

(a)  Find the emitter current at Vi = 12:5 V and I}, = 60 uA, and

Current gain ‘B’ at this point.

7 _ P.T.O.
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SECTION C
13. (a) forelt foegq-ordaree ® dicedr o 1 9T o fI=RoT &1 g¥IA dTel W% 39
ufifearfa # wifew safer afwe & #18 sy vl off g=ifsa 2 |

(b) i) Iy (R) IR 999™ (T) & = "hd (Hg) & fau um%
IRG (a) | T JFER B | 4 Ko e Hg o TGgR 6l Sme
i |

T 0-16

r%0-08 |
'/T
I C
| I/ 1 |

0 2 4 6 8
T (K) —

STRE (a)
(ii) %@(b)ﬁmmm%%&mﬁqﬁﬁaw%ﬁ
?

A

B

I (mA) T
o4

| Ci

»

0 SE@V (V) —
STRE (b)

(a) Draw a graph showing the variation of current versus voltage in
an electrolyte when an external resistance is also connected.
(b) @ The graph between resistance (R) and temperature (T) for
Hg is shown in the figure (a). Explain the behaviour of Hg
near 4 K.

T 0-16 E

%o-os
/T
I C
1 I/ 1 |

0 2 4 6 8
T (K) —

Figure (a)

. 55/4/1 |
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(i1))  In which region of the graph shown in the figure (b) is the
resistance negative and why ?

A

B!

I (mA) E
A)

Current —»

v

0 VoltageVl(V) —
Figure (b)
14. (a) 3@ ¥ gIMC 7 qiwy & fofw s faem o forg yehr gwfaa g,
I
() Ry H & G W,
(i) Ry g I,
Saf giuy & I ft F Auialfda wd & 2 Id% T § 370

I T gfee Hifu |
4{}_{|— /\
A J B
+||_ Cﬂb(}
R, Ko
ﬁ/\/\/\,—(.
(b)  dlcediel i gar H WfRRHI i ITRehal & < STt 8 2 HR
difT | 3
HYAT
Hiex |g 1 SRIwR faga fafee | ufme sma Eifaw ot e fifse 6 5@
fater gra foreft =mores o1 o19a afeiy fopm TR fuifa forem < wemar 2 3

| 55/4/1 |
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(a)  For the circuit shown in the figure, how would the balancing
length be affected, if
1) R, is decreased,
(i) Ry isincreased,
the other factors remaining the same in the circuit ? Justify your
answer in each case.
+ - R
—| }—{ = W
A J B
+I E G
K,
(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.

15. T S, TH S ST TH Yol hvl bl T ferwar-at e caifit fepam e
7 3R R 37 W 57t fa 1 o & <ireeq U ThHHH ekl 8 B @
TR | (i) FTEhT TS HeNiaTl shl G ShIT | AfG el o Jeid 9o hl Brsa
5 cm ®, a1 S AT Ul 1 < gdi i Frsen Feifa hife |
A proton, a deuteron and an alpha particle, are accelerated through the
sgme potential difference and then subjected to a uniform magnetic field
B , perpendicular to the direction of their motions. Compare (i) their
kinetic energies, and (ii) if the radius of the circular path described by
proton is 5 cm, determine the radii of the paths described by deuteron
and alpha particle.

16. (a) Ga9 T =re IR 6 foret feaanfier o1 vfter o fopm yer wfafda

fome ST B
(b) ot freaHifiex it Fueeht &1 gfatier 15 Q 8 q91 39 ot T9mT T
H g 4mAT | 38 0— 6 A IR o Ui | uf@faa i |
AUAT
(a) G&9 H e Hife for fpet Aedanfict &1 dieedict # fhd TR
giafaa feram ST &hat 7 |
 55/4/1 |

https://www.evidyarthi.in/



=
A0

17.

(b)  forelt eamrHiet o ot & 980 Q o UicRIY i TAA hieh Tehell FiTad
9fiER o dieediet i AT HI Tt 7 | 38 A0t T 470 Q 1 Ufay
T h T 3HhT IREL YT T 11 & | oo 1 Jfalg Fa
HIT |

(a)  Briefly explain how a galvanometer is converted into an ammeter.

(b) 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
(a)  Briefly explain how a galvanometer is converted into a voltmeter.

(b) 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.

M@ H ST ER Uflig R o fohefl STIarhR =metesh %A MNOP i guifa
T R ) o e e &9 B A st Tl R @ 3 V& e 2

B
X X X X
X X M X ’.‘N
X X X V<—]
x X P;_‘b___go
X X X X
ffiad & foe =aee s i

(a) YT ‘ON’ W HRd 5@ 37 Iwehl femm, qen
(b) 3Tl MN 3R PO @ &= Tarft Ifd fa.a1. 9 (emf) ITed & & fow
%H I T B o T mavae ofe |

The figure shows a rectangular conducting frame MNOP of resistance R

_)
placed partly in a perpendicular magnetic field B and moved with
= .
velocity v' as shown in the figure.

a
B
X X X X
X X M X A N
X X X V<]
X X P:_(b__:‘;o
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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.

18.  3f9edl giaRieh g fepdll que forar o1 wldfeel a1 @i o foTg fomtor s
@it | 39T fohy TTQ @iEl shl BishE gl % Y&l H IV AEHH & g =aeeh
fafgu | sifoee fawed ot & o faU STevas Ag@qul d=di R IAeh!

ROt FHHISAT ST Ieeh@ HINT | 3
rerE
(a) Torelt PryeIep firsm & fotu ema= shior & @y foere shior & feeror =61
T % e o S |
(b) 7 fo=red i 3R Tsw v < wai # 50 % ugred & s1vEds
T gey e Shifs | 3

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.

19. (a) T&Y U 3coig hIfU fh Sfoma R SHR & T30 1 YA =1 o1 3R

39 F1 sy fenat |

(b)  forelt Uiei SR fohelt o-ahUT oI cafid A el 3 Taeh fawal & T
o foTu sasrer e hifste o8 geg ettt atresd guE gt | 3

3HAYUAT

(a) Torell soiereta M forelt Wieit =1 omme favra aeh cafid fopen T 2 | 570
T formeh fotw
()  Teg a-siivelt quresd w1 a4 1fereh g, ao
(i)  HAT Y T ?
Tk TeRUT | 37T IT I gfse hifT |

(b) Torelt o o1 Ga IThHl e-sTelt quresd § forg R Hefed gar @ 2
% gRT ferror guifsu | 3

55041 | 12
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(a)  State briefly, with what purpose was Davisson and Germer
experiment performed and what inference was drawn from this.

(b)  Obtain an expression for the ratio of the accelerating potentials
required to accelerate a proton and an o-particle to have the same
de-Broglie wavelength associated with them.

OR

(a) 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.

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

20. (a) WIE % AR H TN Fd FC BIEGEH WA hI ndl Hem H
T ST o el hTdd o foTu =eeh Feaa HIfT |
(b)  TTSSISH TTHIY] < THFEH <hl TFCH! @1 hl TUICEA! o e fgent g

faRau | Seor@ HINT foh BEgeM & Icasi wwed i fohe ooft § H,
TS gefYd B | 3

(a) Using Bohr’s postulates, derive the expression for the orbital
period of the electron moving in the nt? orbit of hydrogen atom.
(b)  Write Rydberg’s formula for wavelengths of the spectral lines of

hydrogen atom spectrum. Mention to which series in the emission
spectrum of hydrogen, H line belongs.

21. fafym Tifeehi 1 oM™ @ o WY FEA Dol Gid (@A o =Rl
T+ & e o Elifau | 38 9% o foheel @ fafme aeon ot fafaw | o7 =56
TR Tor@ue SR AR Heiaq ST &1 JshaTsTi H el Utk 8 hl oameal

fore JhR AT B 2 3

Draw a graph showing the variation of binding energy per nucleon with
mass number of different nuclei. Write any two salient features of the
curve. How does this curve explain the release of energy both in the
processes of nuclear fission and fusion ?

 55/4/1 | 13 _ P.T.O.
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24.

. 55/4/1 |

ag T > 0 Ko T (i) n-JhR, QAT (1i) p-JHR o AT o Hall 9U8 3TRE
Hife |

n-JhR o Si-3THETAR] o TehUT | a1 Holl TR e S8 hl dail I gl =
BT B, Sefh p-JhR o TS H UTE Holl-Eal GAST S o IS I AT
ST B 8 | ISET ¢d g AT HIfY foh =red 31 SIS dvel § 3 Sl
T R fest v € |

Draw the energy band diagram of (i) n-type, and (i) p-type
semiconductors at temperature T > 0 K.

In the case of n-type Si-semiconductor, the donor energy level is slightly
below the bottom of conduction 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.

fore wIeISRITE o1 HioreH foi foml =1 & # T@d §U fohal STl 8 2 39Yh
ARG hl GEAAT U TEhl hRYUTA! shl =qredn hifse | VoI stfiremefient 6
el ¥ 3g@ hifve foh fohet BIISRITE 1 ITANT Wehlfereh el <T@ 8
forg TepR foraT SITaT 2 |

With what considerations in view is a photodiode fabricated ? Explain its
working with the help of a suitable diagram. With the help of V-I
characteristics, state how photodiode is used to detect optical signals.

(a)  STRIH WIgaH fohdl HEd & ? Teh SATThIA T8k qUT W Teh HigaAsh (omdt
% TG W U AR Higiid aT o A Higad &l e+ o Ty
3@ i |

(b) (1) Aiga HFhIh, TAT (i) IR U hl IRATH T | 9Ted SUSi
HE< bl 3ol shITT |

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

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

b https://www.evidyarthi.in/



25. (a)

(b)

(c)

(a)
(b)
(a)
(b)

| 55/4/1 |

T ug T
SECTION D

9 # =i hifGe for Se foreft wam=ar ufgen ganfa <t el de &

Szﬁ)ﬁﬁaﬁﬁaﬁww%,aﬁa%émﬁaﬁwwaﬁﬁmﬁw
|

gqTiaT ‘C’ o Tordt THT= ufgem gutfa i foret 9 g <V diee a

el foram o1 8 | S WY wETq Sl @l gl fon S @ 3R

w@wﬁ%aﬁaaﬁ@gﬁwﬁaﬁ% | 319 37 qfgemien & ofie &
Tk T § TAgae 1 < k < 2 %1 15 Icohl W@ AT a1 2 | SR

fFrefaftaa @ s gwma g 2

(i)  Guria 6 afgenrsti & s faga-aa |

(i) @erie ° |fea ot |

Th TRV H 3T I i gfse HifT |

@ ¥ foga fawa 1 gt ' & ®od o 9 7 g w2 | feh-a

E &l x % % o &9 T e o {8 U S |

Va

0 1 2 3 5

JAAAT
TheE fogd-g d fera forelt fogg foyga i feufos S & fore soee
Feqd Hifore | Torft 3t ereemrht dqed @ for ufaqeen i samen Hifu |
W%W%%ﬁ?ﬁ@ﬂﬁgﬂ%ﬁ?ﬁ%ﬁﬁ%%@ﬁ%m
oft I B ? 310 I o T9ed T 39 T |
When a parallel plate capacitor is connected across a dc battery,
explain briefly how the capacitor gets charged.
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.
(i1))  The energy stored in the capacitor.
Justify your answer in each case.

https://www.evidyalfﬂTiio.'in/
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(c)

(a)

(b)

26. (a)

(b)

. 55/4/1 |

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

o)) S
w

OR

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

Is the electrostatic potential necessarily zero at a point where the
electric field is zero ? Give an example to support your answer.

fopet Soft LCR 3191e aftwy # “31qATe ot dievrar & 319 < Theid 8 2
gty 3 T[T SR QW I Form YRR Heifud 7 2 sm@ # feu mu et
T ITANT Hich 3o JHTGA B TTel hIhI hl AT SHite | fohd TTH
% faw wfatig (R) 1 9F =Eaw g 2

A

0 =0,

fort ac @1d @ 2 uF &1 991iE, 100 Q 1 Ufaluss aan 8 H &1 W
gt § GANT & | ac GId shi 98 MG Aq hifere ek fofg aftay §
yaTfad 9w rfeehan aidl 2 |

Ifg &d & f9.91. 9 (emf) 1 VG 71 200 V 7, @ 37A1E i feafa &
(i) STferepay amT, 99T (ii) TR w1 Yfvres qun e gfdena afesfad
i |

w—r

AYAT

b https://www.evidyarthi.in/
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(a)

(b)

(a)

(b)

foreft ac S =1 sHewen Mm@ Hituw | sueh fhamfafy it =men sy
AT R & B, Ut H B hl T N, FUSe! b ThA A 3
3G T i HUT AGR o % 981 H 9,91, 9 (emf) o A& AH
% ToTT =ereh ITed hIT | 9% quIisT foh Jraehi &9 H UM id IR
99 | JeAmadt 9,97, o (emf) fhE JehR Icu= BT 2 |

3:0 x 1072 T % UHauH &fqs Frashid &F § 10 em =3 3R 20 &

ﬁﬁégﬂwgﬁuﬁMrads—laﬁﬁvﬂawﬁaﬁv\mem

% afd: gui B E R |

(i) pvsct ¥ U@ oifeehan oM oftwa fa.ar. oa (emf) Tienfera
SHifs |

(i) I Pvsell 10 Q AR & §=¢ I AT g ql Fusen H
AfUhad g SR @ A9 < SR HEd MRk & qHERied
HIT |

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 ?

(1)=(DI. 0 —r

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 drawn in the circuit is maximum.

If the peak value of emf of the source is 200 V, calculate the
(1) maximum current, and (ii) inductive and capacitive reactance of
the circuit at resonance.

OR
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(a)
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27. (a)

(b)

(a)

(b)

. 55/4/1 |

Draw a schematic diagram of an ac generator. Explain its working
and obtain the expression 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.

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 10~2 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.

Th-GHL o T § W f; AR £, HIhd GHAT o Gl THl o e % [ATT

foRTuT 3T 1 ITANT Ld BT A2 GU1SY foh Q1 I 1 I8 Hepr BlehE

T f % THA @ % qod o §9 § HHT 1 Hohdl @ Il 369 TR HS1UT &
11 1

£ 6

TGl % FASH ! oI &gudT o o o gag Rau |

Wﬁﬁqwﬁﬁ%@mmaﬁqﬁﬁwﬁﬁaﬁﬁaﬁ{aaﬁﬁm

f=+10, — + 30 cm

J AR
S T/ ANY

%cr;\ 10 cm'=

AT

STH ANG T ITAM Hieh RS hifoe T aggfera yeprr wehivia gra
fore yehR Raeha: gfera &1 S B |

Tl YA dlciissl o Sg W@ deiss I i Joid - T TETHA
YehTel <hl digrar § fo=aRor 1 "Ew # gue iU | e e o w@y
et o foeror =t gwie & e ur Eifew | w0 " 0 & % fa=rer o
foraa 3t 3k fafrass fa@rs &n 2
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(a)

(b)

(a)

(b)

Using the ray diagram for a system of two lenses of focal lengths
f; and £, 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;1 1y

Also write the relation for the equivalent power of the lens
combination.

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 variation of the intensity of transmitted light
when a polaroid sheet kept between two crossed polaroids is
rotated. Draw the graph depicting the variation of intensity with
the angle of rotation. How many maxima and minima would be
observed when 0 varies from 0 to mt ?
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