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(i) @ FeT A & | 3T FeT-77 § T 27 T E |

(ii) 3T Y97-99 & AR YT & : U 37, U &, GUS & 3N &US T |
(iii) @US 37 7 Grer 397 &, Jedeh & Uk 3% & | @S § H qId 97 &, 9% & qT 3%
g1 @us g § ang yv7 & I9F & a4 3% Z 3N @US g § @A T 8, F9F
gier 37 & |
(iv) ¥o7-97 § GOF W P13 459 781 8 | a914, Uk 37 it g1 3971 4, g 3761 arct
NG 1397 7T 8 | 07 el § 3779 13T ¢ 59T § & @acT gk 39 & FA1 8
(v) T8 ATETF §l, T [FlTET Gifas [l & Il H ITINT H GHhd 8
¢ =3x10% m/s
h =6-63 x 10734 Js
e=16x10"1°¢C
Up=4nx 1077 Tm A?
g0 =8854x 10712 C2N"1m2

1

4n80

=9x 109N m? C2

gFL T GEIHM (m,) = 9-1 x 103! kg

=g 1 5o = 1-675 x 10727 kg

el 1 §MH = 1-673 x 10727 kg

ST & = 6-023 x 1023 fd um /1A

Segerm {3 = 1-38 x 10723 JK 1
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General Instructions :

(i) 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.

(iti) 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.

(v) You may use the following values of physical constants wherever necessary :
c=3x10% m/s
h=663x10734Js
e=16x10"1C
Ug = 47 X 107" TmA™!
g0 =8854x 10712 C2N"1m2

1

4T|:80

=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 10723 JK~1

| 55/5/1 | 3 P.T.0.
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SECTION A
forel afea =Teh @id o Hiat 39k THEd IRaH H feR dga fawa fa
T @l & ?

Why is the electrostatic potential inside a charged conducting shell
constant throughout the volume of the conductor ?

IR qeTed T Teh Hewaqul uied foifgu |

JreraT
AT Tlagraehd qeIet H STel Jrechid & ohl Tgufedtd § foRet qwry] # wftom
Jrh AT BT B ?

Write one important property of a paramagnetic material.
OR

Do the diamagnetic substances have resultant magnetic moment in an
atom in the absence of external magnetic field ?

foreht Wicia & Feg sl quleed 3T 39 HaT & i U T |
Plot a graph of the de-Broglie wavelength associated with a proton versus
its momentum.

S fopet p-n Gy SRE & R W M@ # guiw S8R 10V &1 it fash
T o R, @1 el faee w6 e Eitew

5V o—Ppl o

B R - Ry,

—5V — o o

Draw the output signal in a p-n junction diode when a square input
signal of 10 V as shown in the figure is applied across it.

5V o—Ppi o

B T R,

-5V e o o
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3@ | ST T T &% HAISH & INUY % o 71 i IgaT-T 3R HHhT Tdieh
fofam | 1

Ao—[}—L
O

reran
ST MY e o HASH o ¢ 1 qeh JeiTeh QAT TR 371 A fRa | 1

Ao Dc
Y
BO—I>°—: z
Identify the equivalent gate for the circuit of a combination of gates
shown in the figure. Write its symbol.

Ao—[jo—L
Bo_[}_ﬁ}x

Draw the logic symbol of the gate shown by the combination of gates and
write its name.

Ao—T>o
b
Bo—>o
wus o
SECTION B

6. Tl whTmE REa-aw E ¥ oy st o feRelt farga fgge w weia
TA-AT o ToTT =I7eh gedaet HifT | 2
JAAgAT
foga el P & forelt o fgya & o1 w foum ot fog e forga-am =
fore stk sgcad hiie | 38 feufa o fog off sasre faflae 519 g6t v >> foya
i T @’ ¥ | 2
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Derive an expression for the torque acting on an electric dipole of dipole
_)
moment 5) placed in a uniform electric field E . Write the direction

along which the torque acts.
OR

Derive an expression for the electric field at a point on the axis of an
electric dipole of dipole moment 5) Also write its expression when the

distance r >> the length ‘a’ of the dipole.

ooft 4 aAfd 12 pF S g adem @i 50 VARl el s i a g8 2 | 3|
A 4 dfed feor dga ot ufesfoa ifse | afe 3 darfar aodsen o
TARAT gt sEt St A S E, A 39 HAIeH § Gierd et 1 B F1d hIRT |

Two identical capacitors of 12 pF each are connected in series across a
50V Dbattery. Calculate the electrostatic energy stored in the
combination. If these were connected in parallel across the same battery,
find out the value of the energy stored in this combination.

‘v’ gagn gfaeshi, S8 g o1 gfatia ‘R’ 3, & forell ag== & oft geeH
1 g9 Ifeiy X B | 1 S8 919 H G hid &, df 3ehT UNTEl fau
YV E AR | X 3 Y I Ok T IR |

A set of ‘n’ identical resistors, each of resistance ‘R’ when connected in
series have an effective resistance X’. When they are connected in

parallel, their effective resistance becomes Y’. Find out the product of
Xand.

frsan R <1 Q1 wduw gusfe™i P iR Q oiredd dal H 39 YR W@l 7 6
g, WSS 7 | Al 37 posforat @ e 1 3R V3 1 9w/ yatfed & W& g, af
IATISS hrg, T FFaeh™ &1 T IHHTIT 7R e 311a i |
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Two identical coils P and Q each of radius R are lying in perpendicular

planes such that they have a common centre. Find the magnitude and

direction of the magnetic field at the common centre when they carry

currents equal to I and /3 I respectively.

(a)

(b)

(a)

(b)

Q
J31

P [«
I

g yfqey urd i oo foreht e & @ ord gm fee
soiea | I8 forerer 2 g |

T = & T A Sie P s Q wEw: 4 qeehE 86l B, 9
By & 9 & fownsit % enmmq ma @ # 1 9R | B, | > | B, | 3, @
gﬁ%‘jlaﬁqmuﬁzﬁraﬁﬁﬁw%?ﬁawmw@ﬂ?m

Obtain the conditions under which an electron does not suffer any
deflection while passing through a magnetic field.

Two protons P and Q moving with the same speed pass through
- —
the magnetic fields By and By respectively, at right angles to the

— -
field directions. If | B, | > | B, |, which of the two protons will

describe the circular path of smaller radius ? Explain.

forelt s wigfora o ® @ Wivd dvel I STghAl HEN: 640 kHz 3R

660 kHz & | 9T IR Higareh Fmal shi TRt J1d hiT | AW HigeH
T 3TEYIh 9 TIeiE & 7H Hf I1ed shifsw |

AT

0-3 HIgeH HThh o A1F 10 kHz SHEHE dieedl gHI Thd] SATEsh e
Fieed! 1 I-W Aigad foham T 2 | 9 argsh & 1 gRd 10 MHz ae
$HHI M 40 V g, Tl QA IT¥d SUST hl IGRT 3R T IHERIcAd hifeT |

2
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The frequencies of two side bands in an amplitude modulated wave are
640 kHz and 660 kHz respectively. Find the frequencies of the carrier
and the modulating signals. Also obtain the value of the bandwidth
required in amplitude modulation.

OR

A sinusoidal carrier voltage is amplitude modulated by a sinusoidal
voltage of 10 kHz with modulation index 0-3. If the carrier frequency is
10 MHz and its amplitude is 40 V, calculate the frequency and amplitude
of the two sidebands.

12. Tortlt saT9eh TR SIEET i sclsh ARG Girdu R (1) A=, 3R (i) Al
% ®r fafey |

Draw a block diagram of a generalized communication system and write
the functions of (i) a transmitter, and (ii) a receiver.

Qs u
SECTION C

13. Tordlt 9w Q =1 T Hebeg! @i Tedl, DRl B r MR (R >> 1) 8, W
39 TR faaf@ foran e g o6 7ok I3l Ta oca 99 § | $h IWARSS
g T forrg o foru sioreh gcqel hIfT |

JrerEn
a, b 3 ¢ (a < b < ¢) AR o T Tk difcas @l A, B 3R C % TN
WWW:,&’WW,+G,—G@T+G§I
(a) I @l A, B3R C % fawa & fore s g hifse |
(b) ARG @A AR C o9 fawa W g, dt a, b 3N ¢ H Ha9 I HIfT |

C

{355

| 55/5/1 | 8
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A charge Q is distributed over the surfaces of two concentric hollow
spheres of radii r and R (R >> r), such that their surface charge densities
are equal. Derive the expression for the potential at the common centre.

OR

Three concentric metallic shells A, B and C of radii a, band c (a <b < ¢)
have surface charge densities + o, — 6 and + o respectively as shown.

(a)  Obtain the expressions for the potential of three shells A, B and C.

(b)  If shells A and C are at the same potential, obtain the relation
between a, b and c.

C

355

14. T PUSdl TeadrHiet i faga ffan | saeht Srifafy S e Hife qen
3Gh! PUSHH! H U JaTfed fohT I W 3cq= g a7l fa&aur & fofe etsh umed
ST | g gartear i g fafen | 3

AT

e fifsie fop foret fieardier = feu T ofeR & Ufier # fopm g
gftafda foram ST wehar 2 | 31e fcig o qui urn fagoe & forw gm & foaw
e Scqd hifoT | THtex =1 gyt gfatie Fira Shifv | 3

State the principle of a moving coil galvanometer. Explain its working
and obtain the expression for the deflection produced due to the current
passed through the coil. Define current sensitivity.

OR

Explain how a galvanometer can be converted into an ammeter of a given
range. Derive an expression for shunt resistance and current for full scale
deflection. Find the effective resistance of the ammeter.

| 55/5/1 | J P.T.0.



15. Toret 2ot LCR 9iUY W IS dicedl v = v, sin ot IIIY® HH W qREy |
TaTied 9/ 1 0 i = i sin (ot + ¢) 8 | WA g YA dqTc&(0rh Atk o fo1g
e YU T | 30 YR 7ad ik o T =5t e shif |
UGl Ik UM’ 3T Aed grr <l qiATST, UH 3N ol od g¢ f9H wfh
TR AR Bl q UHT 9iay B foeE areda 9w g, i |

A voltage v = v_, sin ot applied to a series LCR circuit, drives a current in

the circuit given i = i sin (ot + ¢). Deduce the expression for the

instantaneous power supplied by the source. Hence, obtain the expression
for the average power.

Define the terms ‘power factor’ and ‘wattless current’, giving the
examples where power factor is maximum and the circuit where there is
wattless current.

16. foemod gry shi 9w fafaT | de @i grT foret |amier vt Aafsa shid wmd
3T T RT Bicht & ? 1 ToRATod 9T 1§ =Te 91’ o 99 g 8 ?

=T I |

Define displacement current. What role does it play while charging a
capacitor by dc source. Is the value of displacement current same as that
of the conduction current ? Explain.

17. 13 9ql fpel fora & 90 em 1 gt W feord 2 | el 3o ofw g | 1 @
fafim feufaei, S 19 20 cm 1 9o 7, & fo fomg o1 9 W gfafers
TAT 2 | " ! BlRH gl ikl HiY |

HAAAT

20 cmW@WqﬁéWéﬁ 15 cmW@%%&ﬁW@Hﬁ
30 cm gt W oo 2 qo1 39 Q1 <El < T & " 2 | 9« s forel I
oE % GG 30 cm g W fRAT 7, A1 SASH g0 S Ifad ufdfers i feutd
qNERTATd I | ATE 39 Toral 1 feddl < o §- 30 cm G0 W @1 S af
1 3H INOMH § s T BdT 2 I T |

| 55/5/1 | 10
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A screen is placed 90 cm from an object. The image of the object on the
screen is formed by a convex lens at two different positions separated by
20 cm. Calculate the focal length of the lens.

OR

A convex lens of focal length 20 cm and a concave lens of focal length
15 cm are kept 30 cm apart with their principal axes coincident. When an
object is placed 30 cm in front of the convex lens, calculate the position of
the final image formed by the combination. Would this result change if
the object were placed 30 cm in front of the concave lens ? Give reason.

18. (a) T S IRATY TARIT | FTETE 1 SATHAT G 1 ST HLd g
IR H TR § Ig AT HifWT fb Iy § HiIg THdA U &0
t ¥ to, T TohE ThT T Ll & |

(b) fordl 39d @8 W RIS G0 dUMT Y4 w1 @ | ARG <hl 9g=dr 9
g9 Il 3T9afdd qUTy hl et hifsu | 3

(a) Define a wavefront. Using Huygens’ geometrical construction,

explain with the help of a diagram how the plane
wavefront travels from the instant t; to t, in air.

(b) A plane wavefront is incident on a convex lens. Explain, with the
help of the diagram, the shape of the refracted wavefront formed.

19. (a) AR HIfC foh ATERO T HI= 6 g9 o THT hl T § Teiss!
I 7T U ok YU o =vHl bl S A QST B

(b) HHAA gfad Tehrer shi gftumsT foafeT |

(c) forelt Uiciizes @ IS THdA gfod ™1 9 T 71 3 | dioiss
U ShIVT o |1 IRITHG Yeht=T <hl sl o fo=ror sl q@riv < fote 7%
Hifer | 3
(a) Good quality sunglasses made of polaroids are preferred over
ordinary coloured glasses. Explain why.

(b)  How is plane polarized light defined ?

(c) A beam of plane polarised light is passed through a polaroid. Show
graphically, variation of the intensity of the transmitted light with
angle of rotation of the polaroid.

| 55/5/1 | 11 P.T.0.



foreft feu TTU. SeRTeT-guTEl 9erel i ST v sk e gRI fRU feht ST W
IcHfSId BIegeiae i i Tfhad = V,,, & | TG 70 om@ & 1% # e1afa

max

(v) % &Y V2 fererer w1 gt e R |
o 1

\%

max
0,
MO V—>
A
i/
fafafga & o ===t g i -
(a) AT IdmeR, qen

YAl P, ‘0’ 3N Siae  GeI9M ‘m’ o UG B YhINI-gUTEl uered o
HEAB |
39 UTh g <gell Tgh fohd JehR feifa ad 8 2

When a given photosensitive material is irradiated with light of
frequency v, the maximum speed of the emitted photoelectrons equals

v

max-

(b)

(c)

The graph shown in the figure gives a plot of Viax varying with
frequency v.

) 1

\%

max
n
<>
Mo v—>
I
i/

Obtain an expression for
(a)
(b)

Planck’s constant, and

The work function of the given photosensitive material in terms of
the parameters 7, ‘n’ and the mass ‘m’ of the electron.

How is threshold frequency determined from the plot ?

12



22.

fopeft et gragrem e, sterfq Y vy foe seeg w1 e e
FOMERE B3 (u) THH G0 W 207 m, @ 3R TH % =9’ 3R]
TRt T W@ 8, h Joq dgL e o fay saeen St yra Shifse |
(feam o 3 gregee T o fofe o e it Brsem qen feram sraen St
UM 0563 x 10710 m I —136eV e )

Obtain the first Bohr’s radius and the ground state energy of a muonic
hydrogen atom i.e. an atom where the electron is replaced by a negatively
charged muon (u™) of mass about 207 m, that orbits around a proton.

(Given for hydrogen atom, radius of first orbit and ground state energy
are 0-53 x 10710 m and — 13-6 eV respectively)

(a)

(b)

(a)

(b)

(a)

(b)

Tc%h 1 Teh-Ueh IQTE od gU HHEATHehI 3N qHATNEI o o= foded
Hhifs |

Toreft 1Sy T ZoamT IHeh HEEh & AT o INTHA § Ted &l hH

FT BT 8 ? 3T 3T <hl gfee Igrer oot HIfT |
AYAT

fFfciad B8 ~IfFasTsel &1 Sl (i) 9 =i, (i) FHE®, 3R
(iii) TATREp o I :

12 3 198 3 197 14
6C, 5He, SOHg’ 1H, 59Au, (C

fepelt TTfares o1 WTES IUhT geIHH HEA W fohd TR YR Rt B 2 3|
bR ST hifere foh fopeft TR ered o1 oFca ek o A8d W
[EENCRIE ERGE IS

Distinguish between isotopes and isobars, giving one example for
each.

Why is the mass of a nucleus always less than the sum of the
masses of its constituents ? Write one example to justify your
answer.

OR

13 P.T.O.
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(a)  Classify the following six nuclides into (i) isotones, (ii) isotopes,
and (iii) isobars :

12+ 3 198 311 197 14
6C> oHe, “gyHg, TH, “7gAu, “C

(b)  How does the size of a nucleus depend on its mass number ? Hence
explain why the density of nuclear matter should be independent
of the size of the nucleus.

ARG H gTHieiyrer s¥9 H Yo o fau 3Tfiehfeud fordt STeameaes srig &
V-1 Afretterfures gurian T |

I (mA)

yefeiseh Sg
\ DI NCACIRE]

r —V (V)

I (uA)
(a) 39 foru TTU ST RIS Wl YT |
(b) 39 gk g feu U sifwenafoes ® g wH % e gfuy sma
Hifem |
(c) 39 IRk & U IWANT T H&Y § =R HIT |

The figure shows the V-I characteristic of a semiconductor diode designed
to operate under reverse bias.

I (mA)
Reverse bias
V, Forward bias
f —V (V)
I(uA)

(a) Identify the semiconductor diode used.

(b)  Draw the circuit diagram to obtain the given characteristics of this
device.

(c) Briefly explain one use of this device.

| 55/5/1 | 14
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24. (a) EI3H N U & TR & YR W fhdft n-p-n v & @ @vel &
= favie Sifvw |
(b)  Aaw fsrenafies diftw it 9 ez for 5q sAfienetfires 1 sia-a
T gaeq o forg Suam foman Simar 8 S = | 3

(a)  Differentiate between three segments of an n-p-n transistor on the
basis of their size and level of doping.

(b) Draw a plot of transfer characteristic and show which portion of
the characteristic is used in amplification and why.

Qug g
SECTION D

25. (a) fodl 9@, m@ ¢ g 1 <t o1 @ 2, & fau =i gfy,
faar. s (emf) MR et favara & o g9y =geaa FHIT | 99 &
e v 3t 1% i um% difvu 3 38 ve it =aren i |

(b) 998 Q UfRIY T HIE et 2 V fa.al. o (emf) 3 2 Q NS
gfae & foret O & B @ gaifoa 2 | dieedic & &0 & <= qon
A & el & s off favar sa IS | Sieedier & urees |
et Jfe w1 ATeheH T | 5

HYAT

(a) Tafis faan. o (emf) 3R it Sl & @ 4 ThH-gl & @19
uyd § G 8 | 39 HEIeH % god 9.9, 9 (emf) 3R qod ATaih
gferie o foTu = =geqa il |

(b) faa1. §& (emf) 15 V IR A7 Il r & g T899 A UIvd o
TN & q97 e § A 17 Q o & gagn gfolel & E@Aee 9ol
STET IRTer Sl 9/ YgH @ 7 | 3 3= Ul 1 g diceHiel ad
&I 2fHaet dieedl 1.4 V O19aT 8 | TAsh et ol 3T=aiieh Jfalle qiehfara
T | 5

| 55/5/1 | 15 P.T.0.
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(a)

(b)

(a)

(b)

26. (a)

(b)

| 55/5/1 |

Derive a relation between the internal resistance, emf and
terminal potential difference of a cell from which current I is
drawn. Draw V vs I graph for a cell and explain its significance.

A voltmeter of resistance 998 Q is connected across a cell of
emf 2 V and internal resistance 2 Q. Find the potential difference
across the voltmeter and also across the terminals of the cell.
Estimate the percentage error in the reading of the voltmeter.

OR

Two cells of different emfs and internal resistances are connected
in parallel with one another. Derive the expression for the
equivalent emf and equivalent internal resistance of the
combination.

Two identical cells of emf 1-5 V and internal resistance r are each
connected in parallel providing a supply to an external circuit
consisting of two resistances of 17 Q each joined in parallel. A very
high resistance voltmeter reads the terminal voltage of the cell to
be 1-4 V. Calculate the internal resistance of each cell.

T 7 SR UfRig R’ 1 g 91 1 B A V' H GUF HUHT S

8 | 39 TS HT Uh U g T hlcAlhd & a1 g0 0 Brsen 7 % g

gifcash g™ i 9T W B | I8 B 39 3§ & INA: TOH Hdl g A

JAF o g § Il @ A1 IO o I b AvEad 8 | 3T& oh THIRK

s a3 TheH™ Freeh & ‘B’ 8 T W 3UTEd 3 |

(i) B8 ¥ UG f9.91. 96 (emf) 3R 9N % foIT = Fcud HIT |

(i) FreehT & 3R B | Jalled 91 % HRU 36 B W HRAA I
o gimer 3R fesn & fou saeres 3a hifST |

(iii) 39 YR, B hI Ol A & foIu mevas ke & e e
T T |

foreht afel <1 pueet =l fordll Trachia & @ T a9 @ sTee FHehren
T R | Afe | puecht & ot ufedy # gfg W < S, @ w= e
FUSel I H &7 A T BT TR g 2

HAAT

16
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(a) I3 STIATRRR HUST! Thsll THEHH Traehid & H UM L Wl g | Tohsl!
ff g1 | YT G.a1. 5@ (emf) IR 9/ % o€ ==k v FHivw |
$oh T3rER w9 ot 9rd IR | 9% WO S0 (ot) @1y IiE faa,
W(emﬂ%ﬁﬂ'{maﬁ?{ﬂﬁql

(b) i % S A ITHHR @A & @Ed &7 8 gt FRdl g8 HIs dg 6l
T fortll Wesh o 1 IHT R 3 | AR hl B hI Thid b fawg §
Y 1 feeps fentet TeRd 8 2 sumen hifvie | 5

(a) A metallic rod of length 7’ and resistance ‘R’ is rotated with a
frequency vV’ with one end hinged at the centre and the other end
at the circumference of a circular metallic ring of radius 7’, about
an axis passing through the centre and perpendicular to the plane
of the ring. A constant and uniform magnetic field ‘B’ parallel to
the axis is present everywhere.

1) Derive the expression for the induced emf and the current in
the rod.

(ii)) Due to the presence of current in the rod and of the
magnetic field, find the expression for the magnitude and
direction of the force acting on this rod.

(iii) Hence, obtain an expression for the power required to rotate
the rod.

(b) A copper coil is taken out of a magnetic field with a fixed velocity.
Will it be easy to remove it from the same field if its ohmic
resistance is increased ?

OR

(a) A rectangular coil rotates in a uniform magnetic field. Obtain an
expression for induced emf and current at any instant. Also find
their peak values. Show the variation of induced emf versus angle
of rotation (®t) on a graph.

(b)  An iron bar falling through the hollow region of a thick cylindrical
shell made of copper experiences a retarding force. What can you
conclude about the nature of the iron bar ? Explain.

| 55/5/1 | 17 P.T.0.



(b)

(c)

(a)

(b)

(a)
(b)

(c)

| 55/5/1 |

3q feufd & fou forell wges gawesl &1 Amifera frtor sm@ Efiferg
ore sifom widfers aee gRiF 1 STeda g o€ o=aT @ |

THHT STfUgee, AT 6l a1 H§ @Y Bied gl 3R Y GRS 1 =l
a1 8 2 samen Hifm |

HAfUgEIh I BIH Gl 4 cm @, ek AR hl HIHH gl 10 cm 7 |

forer srfigeares oW € 6 cm gt W feva 2 |
() Afe sHept dAfqn gldfers frepe formg W wan B, 1 oy gaweel
1 STaEA FHaT qiEhierd HIfT |
(i)  TIF qeuesh ol arars Ht qienfaa i |
HAAAT

IR [oRTT STR@ 1 HERAT § HEUA Wadl gLaieh sl HTEAT 3R
Hrifafy $ s Fifv |

HIs YA TAT A HUNShd glamieh, reh 3ifigeass @@ i
HIehE gl 200 cm 3R AR I B8 Gl 10 cm 7, T TN Hleh G
% W3S 1 e IMho HAT AT & | AMGEIh ° A6 i gl
AN b 98 §3 1 Tfdfers 466 8 40 cm g W f&9d 96 W
T AT & | FF o Jfdferd I ™ 6:0 cm 7 | G h AIEA H
aehed Hie | (e mm 2 T 5@ @ geft & &= & oftwa
glt =1-5x 1011 m)

Draw a labelled ray diagram of compound microscope, when final
image forms at the least distance of distinct vision.

Why is its objective of short focal length and of short aperture,
compared to its eyepiece ? Explain.

The focal length of the objective is 4 cm while that of eyepiece is
10 cm. The object is placed at a distance of 6 cm from the objective
lens.

1) Calculate the magnifying power of the compound
microscope, if its final image is formed at the near point.

(i1)  Also calculate length of the compound microscope.

OR
18
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(a)

(b)

With the help of a labelled ray diagram, explain the construction
and working of a Cassegrain reflecting telescope.

An amateur astronomer wishes to estimate roughly the size of the
Sun using his crude telescope consisting of an objective lens of
focal length 200 cm and an eyepiece of focal length 10 cm. By
adjusting the distance of the eyepiece from the objective, he
obtains an image of the Sun on a screen 40 cm behind the eyepiece.
The diameter of the Sun’s image is measured to be 6:0 cm.

Estimate the Sun’s size, given that the average Earth-Sun distance
is 1-5 x 1011 m,

19
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(i) @ FeT A & | 3T FeT-77 § T 27 T E |

(ii) 3T Y97-99 & AR YT & : U 37, U &, GUS & 3N &US T |
(iii) @US 37 7 Grer 397 &, Jedeh & Uk 3% & | @S § H qId 97 &, 9% & qT 3%
g1 @us g § ang yv7 & I9F & a4 3% Z 3N @US g § @A T 8, F9F
gier 37 & |
(iv) ¥o7-97 § GOF W P13 459 781 8 | a914, Uk 37 it g1 3971 4, g 3761 arct
NG 1397 7T 8 | 07 el § 3779 13T ¢ 59T § & @acT gk 39 & FA1 8
(v) T8 ATETF §l, T [FlTET Gifas [l & Il H ITINT H GHhd 8
¢ =3x10% m/s
h =6-63 x 10734 Js
e=16x10"1°¢C
Up=4nx 1077 Tm A?
g0 =8854x 10712 C2N"1m2

1

4n80

=9x 109N m? C2

gFL T GEIHM (m,) = 9-1 x 103! kg

=g 1 5o = 1-675 x 10727 kg

el 1 §MH = 1-673 x 10727 kg

ST & = 6-023 x 1023 fd um /1A

Segerm {3 = 1-38 x 10723 JK 1
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General Instructions :

(i) 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.

(iti) 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.

(v) You may use the following values of physical constants wherever necessary :
c=3x10% m/s
h=663x10734Js
e=16x10"1C
Ug = 47 X 107" TmA™!
g0 =8854x 10712 C2N"1m2

1

4T|:80

=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 10723 JK~1

| 55/5/2 | 3 P.T.0.
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SECTION A

ITFFIh qTed T Teh Hewayul Tuied foifgu |

YT

T Tfrgreaehia qgiet § oTel Jrachi™ & hi rufefa H fopelt wxmmoy § aformd
JrShIT AT BT B ?

Write one important property of a paramagnetic material.

OR

Do the diamagnetic substances have resultant magnetic moment in an
atom in the absence of external magnetic field ?

ITR@ | T T T} o TS o IR o oI TIe i gAY 3R FERT Jdieh

| AO_EDO_L
Bo_[}_ﬁ}x

SDC]
T W T2} o HASH o I I deh Tdieh Gifay R 3T 9 faRay |

Ao [>o
D
Bo—{>0
Identify the equivalent gate for the circuit of a combination of gates
shown in the figure. Write its symbol.

Ao—[DD—L
D

Bo—ri

OR

| 55/512 | 4
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Draw the logic symbol of the gate shown by the combination of gates and
write its name.

Ao— >0
Y
Bo— >0
3. w1 Tt oiforeet o1 fosest@t o &9 | 39T foRa 1T dekar @ 2 1

Can a transistor be used as a rectifier ?
4. TorHl STTafRE =Tas M % R0 fagd-am i e 3ues Ie & wuft fagetl W
e 1 Bl g ? 1

Why is the direction of the electric field due to a charged conducting
sphere at any point perpendicular to its surface ?

5. T [I9E ol B o &9 H Iehl fhEl Soiaei & Teg ¢-Siell qiTesd ol UTh
Hifem | 1
Plot a graph of the de-Broglie wavelength associated with electron as a
function of accelerating potential.

Qus d
SECTION B

6. (a) 98 Yiaey wa hifse foam frdt gradha &3 @ ToRd THg feRe
ot B Whig fomer e Eran |

(b) TUM A | GHE a WeH P R Q HEM: G Jraehid &l E)l 3R

By & o & fawmoil % s ma s w § 1 9R | B, | > | B, | 3, @

$TH € HE-ET TieH B BIsA % geid 99 W T R ? SARed

HIT | 2

(a)  Obtain the conditions under which an electron does not suffer any
deflection while passing through a magnetic field.

(b) Two protons P and Q moving with the same speed pass through
— -
the magnetic fields B; and By respectively, at right angles to the
— -
field directions. If | B, | > | B, |, which of the two protons will

describe the circular path of smaller radius ? Explain.

| 55/5/2 | 5 P.T.0.
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iy R, SIS [ 3R STIUEY-h1e 3Thd A & Rl Rl g H 1 : 2
I H T AT T BT T R | B AR I Tl ITh! TS dF R b
SO I TS 7 | AT Il 3T HT aRI bl IRd | GIIRS HL, df IS 6T A
gfcig $Td T |

A wire of resistance R, length / and area of cross-section A, is cut into two
parts, having their lengths in the ratio 1 : 2. The shorter wire is now
stretched till its length becomes equal to that of the longer wire. If they
are now connected in parallel, find the net resistance of the combination.

8. Toreht wehmmm forgq-am E T fgga smept P Tt foeq foge w ria
TA-AT o AT =1k gedet HifT |

HYAT

foga smel 3 ¥ Frelt e faga % o w Bd et g w Repaam
fere, =i =g i | 38 e % fore off o fofl i g >> fogm
6 TS @ |

Derive an expression for the torque acting on an electric dipole of dipole

%
moment ? the placed in a uniform electric field E . Write the direction

along which the torque acts.
OR

Derive an expression for the electric field at a point on the axis of an
electric dipole of dipole moment 5) Also write its expression when the

distance r >> the length ‘a’ of the dipole.

9. 10 pF 9Tiar & 2 Hagq YTiE! s af-a/ & (1) 9off #, (i) Tred 7 20 V H
de o ol ¥ A fopm T 8 | 98 Yo § YRS 8 o R W
favaT=t qom e TeRU | Yesh TG gRT 3ARd 3TEeT gieherd shifg |
Two identical capacitors of 10 pF each are connected in turn (i) in series,
and (i) in parallel across a 20 V battery. Calculate the potential
difference across each capacitor in the first case and charge acquired by

each capacitor in the second case.

| 55/512 | 6



10. el oM Hightd a@1 # @ 9d SUSi ohl STl A 640 kHz 3R
660 kHz @ | aTgeh IR Higash fomal sl STPRAET J1a I | W digaq
H 3TeRFh JUE HISE 1 HH | U KT | 2

YT

0-3 g FIhh o Y 10 kHz SAEsH dleedl gRI fhd] SATEshIT aTgh
Jieedl 1 T-M Aigad fohaT M1 2 | I aTgeh T hl TR 10 MHz ae
$HHI M 40 V g, Tl & IIed dUSi hi MR 3R AW qiehierd i | 2

The frequencies of two side bands in an amplitude modulated wave are
640 kHz and 660 kHz respectively. Find the frequencies of the carrier
and the modulating signals. Also obtain the value of the bandwidth

required in amplitude modulation.

OR

A sinusoidal carrier voltage is amplitude modulated by a sinusoidal
voltage of 10 kHz with modulation index 0-3. If the carrier frequency is
10 MHz and its amplitude is 40 V, calculate the frequency and amplitude
of the two sidebands.

11. 5H SaTUs TR SaE $i sdish TG Wire 3 (1) e, 3 (i) e
& % fafge | 2

Draw a block diagram of a generalized communication system and write

the functions of (i) a transmitter, and (ii) a receiver.

12. R 3R 2R e 1 Q) Frefodl P 3R Q TFaaq d@l § IHATSS g T@d §U
ot ¥ | Afe 0 w1 3R 243 1 9nd yarfed & @, @) AR g W
aftomredt grerehi & 1wt 3 fewn wma A | 2

Two coils P and Q of radius R and 2R respectively are lying in
perpendicular planes having a common centre. Find the magnitude and
direction of the resultant magnetic field at the common centre, if they
carry the currents I and 2+/3 I respectively.

/512 | 7 P.T.0.
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SECTION C

13. feu U & Sta¥El X, Y 3R Z &t fohHt ac @i @ SifSd foman ST R | shadt X
! ac Gid ¥ ARG HE W dieedT 3 90 a1 99 shell § 9T 4 3 |

%had IS Y ! GRUY T AT S T dleed] *ﬂlﬁwﬁgm‘aﬁﬁ?%,
Safr qfy § 3/e@a Z 84 W dicedl el § 91 9 g 3 Bl

(a)
(b)

FIIET X, Y 3 Z ! 9g=1T |

S ¥ 1 staga oot § wHE 9id 9 wAaifea € 99 (1) wife enes At
Shifsre, aen (i) 98 faerg 1 Hife g w afuy o7qq1g 6 feafa &
il

Given three elements X, Y and Z to be connected across an ac source.

With only X connected across the ac source, voltage and current are found

to be in the same phase. With only element Y in the circuit, the voltage

lags behind the the current in phase by g, while with the element Z in

the circuit, the voltage leads the current in phase by g

(a)
(b)

14. (a)

(b)
(c)

| 55/512 |

Identify the elements X, Y and Z.

When all these elements are connected in series across the same
source, (i) determine the power factor, and (ii) find out the

condition when the circuit is in resonant state.

STEAT T foh FTERO TIH i o g4 o =LHI hl JaqT H Geiissi
T TSB! U o Y9 o =Rl I IIAT FAI & AT 7 |
A giord SeRTeT shi g foifaT |

forelt Uicitize & 1 THdd gfad TR 9 AR T 3 | WeiEs o
U IV Y TRTHA TR hl el o F=—or i 9+ & g T
Hife |
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(a) Good quality sunglasses made of polaroids are preferred over
ordinary coloured glasses. Explain why.

(b)  How is plane polarized light defined ?

(c) A beam of plane polarised light is passed through a polaroid. Show
graphically, variation of the intensity of the transmitted light with
angle of rotation of the polaroid.

foret 3mmasT Q =1 T bl Wiad Mal, Sh Bl r @M R R >> 1) 8, W
39 TR foaft@ foram T 2 foh Sk I3l STT9w TFcd §9H § | $h WIS
*g W fava & foru = =goaa Hife | 3

HYAT

a, b 3 ¢ (a < b < c) BISAA o T4 Fohrgl difcarsh @i A, B 3R C & T8I
JTAITT e SHATT:, QT TER, + 6, -6 A + 07 |

(a) il @it A, B 3 C o fava & forw =iete amea hifse |
(b) I G AR CHAN Tawag W E, a1 a, b 3R ¢ T g e shifvT | 3

C
4355

A charge Q is distributed over the surfaces of two concentric hollow
spheres of radii r and R (R >> r), such that their surface charge densities

are equal. Derive the expression for the potential at the common centre.

OR

9 P.T.O.



=
A0

Three concentric metallic shells A, B and C of radii a, band c (a <b < ¢)
have surface charge densities + o, — 6 and + o respectively as shown.

(a)  Obtain the expressions for the potential of three shells A, B and C.

(b)  If shells A and C are at the same potential, obtain the relation
between a, b and c.

C

{355

16. & v, AT 1 I3 TR fohel TRII-GUTRl I58 W A HLdl 7, a1 e

fowa v, & 1 afy smifeq ffsoll 61 smaf L @ s 2, @ FRe o
gf@Efad 8t V, 8 a1 8 |V, 3R V, % 961 H Y56 ol <@l ST o [og
SIS Hd HIY |

afg smafaa faferwm 6t smafa gt & STt 2, A 0 widRaaeH it AAfrman
Tt Sl ot g B STl 2 SR ST |

When light of frequency v; is incident on a photosensitive surface, the

v
stopping potential is V. If the frequency of incident radiation becomes El’

the stopping potential changes to V,. Find out the expression for the
threshold frequency for the surface in terms of V; and V.

If the frequency of incident radiation is doubled, will the maximum
kinetic energy of the photoelectrons also be doubled ? Give reason.

17. =a FHUsal Teomict o faga faRaw | sueh! swrifafy 6 samen Sife qe
3Eehl FUsTl H 9T YaTiEd fohU STH R 3cqd B 9Tt T & fetw = e
SHIfT | g gartear i giwm fafee |

YT

| 55/512 | 10
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e hifv fop foret fieadier 1 feu mu ufer & Ufier d form wow
uftafda foram S aehar 2 | e feie ot qui o fagoe & fore gma & fow
SSTeh e shifore | UHieX o1 yurelt wfodier Fra hif | 3

State the principle of a moving coil galvanometer. Explain its working
and obtain the expression for the deflection produced due to the current
passed through the coil. Define current sensitivity.

OR

Explain how a galvanometer can be converted into an ammeter of a given
range. Derive an expression for shunt resistance and current for full scale
deflection. Find the effective resistance of the ammeter.

18. I3 TR T T Iiva TEAT § 3fqq: S (19 7ae § 1T §
@ 1218 A 3R 974-3 A T o faferon w1 Icafia ot B | 39 ot &l
#1 ugEE IV @ W wHAU B @ | fewm man ®, fewl faar,
R=11x10"m™! | 39 Waert 3oft o1 9 oft foafge @ @ gafea g 1 3
A hydrogen atom in its excited state emits radiations of wavelengths
1218 A and 974-3 A when it finally comes to the ground state. Identify
the energy levels from where transitions occur. Given Rydberg constant
R = 1-1 x 107 m™1. Also specify the spectral series to which these lines
belong.

19. (a) HIES 3 HAGH & TR o NYR W fFH n-p-n TR & o7 @vel &
&= fave HiT |
(b) 3w Afiemafis @it ot 97 qwise o 30 ifvanafies &1 #H-a
T Jae o forw Suam foman Sran 8 st &= | 3

(a)  Differentiate between three segments of an n-p-n transistor on the

basis of their size and level of doping.

(b) Draw a plot of transfer characteristic and show which portion of
the characteristic is used in amplification and why.

| 55/5/2 | 1 P.T.0.



(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

TS I Teh-Ush ICTEYT od §U HHETehi 3R wmwiint & o= fawe
SHifs |

Toreft 1Sy AT 2| U HEEh! & ZUHMI o ANTHA § Ted &l hH

FT BT 8 ? 379 3T <hl gfee Ieretor oot HifvT |

YT

o~

ffIRaa B8 ~IfacIeTss] ol arfiehtul (i) §H =g, (i) THEATH®, 3R
(iii) THATER T T

12 3 198 3 197 14
6C, 5He, 80Hg, 1H, 59Au, (C

Toret ATfYTer 71 TS IHh! oI T W TRy YR A tar 3 2 39
TJehR ST Hifre foh forelt Tifyehia ared @1 wca ek & d@ed W
feft =i 71 g1 =R |

Distinguish between isotopes and isobars, giving one example for
each.

Why is the mass of a nucleus always less than the sum of the
masses of its constituents ? Write one example to justify your
answer.

OR

Classify the following six nuclides into (i) isotones, (ii) isotopes,
and (iii) isobars :

12 3 198 3 197 14
6C, 5He, 80Hg, 1H, 59Au, (C

How does the size of a nucleus depend on its mass number ? Hence
explain why the density of nuclear matter should be independent
of the size of the nucleus.

12



21. (a) ol ug Gidi U 379 T THHA & ?
(b) e &1 T qUl ok T I (a) T FHH HeAR (§) & Th-gE
T A0 il 8, d Yo W Aol 9o+ H digar foaor & o
e YU I | 38 JhR Tt 3R foameft sufoertor & fore wfery
e i | 3

(a)  What do you understand by coherent sources ?

(b) Derive the expression for the intensity distribution in the
interference pattern on the screen when two harmonic waves
having same amplitude (a) and phase difference (¢) are superposed
on each other. Hence obtain the conditions for constructive and
destructive interference.

22. hig 4al Tohell for e @ 90 em I g W o 7 | ol 3T o g o B @
fafya feufoi, s 9 20 cm 1 9o 7, & foq fome o1 9 W wfdafers
FAAT 2 | T 1 BT g IR i | 3

AT

20 cm‘ﬁ%’&@ﬂiﬁé?ﬂ?{@'ﬁ 15 cmW@%%ﬁW@'ﬁ@
30 cm G W U@ 2 T 3 qHI oiEl o I A§ TUI! & | W HI3 o 3
oE % " 30 cm g W U@ g, A1 TASH gR1 S 3faH fdfers A feufa
afihferd IR | Afg 39 forat ol 3ferdel o & WM 30 cm g W @1 STl @t
&1 38 ROTH H IE A EaT ? HRO AT | 3

A screen is placed 90 cm from an object. The image of the object on the
screen is formed by a convex lens at two different positions separated by
20 cm. Calculate the focal length of the lens.

OR

A convex lens of focal length 20 cm and a concave lens of focal length
15 cm are kept 30 cm apart with their principal axes coincident. When an
object is placed 30 cm in front of the convex lens, calculate the position of
the final image formed by the combination. Would this result change if
the object were placed 30 cm in front of the concave lens ? Give reason.

| 55/5/2 | 13 P.T.0.



24.

foremm gr <61 aftart faRaw | de &a g foret deanfar =t STmafiE wtd a9
3T T YRT Bicht & ? 1 ToRAT9d 90 1§ =TeH 91T o 9HH gl & ?
T HIf |

Define displacement current. What role does it play while charging a
capacitor by dc source. Is the value of displacement current same as that
of the conduction current ? Explain.

ARG T gvEiefres sy § Y=o & fau s1fiyericyd fordt stemae smie o
V-1 SAfyemerfores geran = 8 |

I (mA)

yyaiefyen 9"
v, e s

[ —V (V)

I(uA)
(a) 3I9AN foru U S1e=TTe SIS Rl U= |
(b) 39 Ik g fou U sifyemefies w1 Wt e % folw ufy smw@
Hifemu |
(c) 39 Ik o Teh IUAN shl HEY H STEAT HIT |

The figure shows the V-I characteristic of a semiconductor diode designed
to operate under reverse bias.

I (mA)
Reverse bias
v, Forward bias
F —V (V)
I (uA)

(a) Identify the semiconductor diode used.

(b)  Draw the circuit diagram to obtain the given characteristics of this
device.

(c) Briefly explain one use of this device.

| 55/512 | 14
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SECTION D

25. (a) 39 foufa & fou forelht oy qemeefl oo Amifea formr sm@ Eifew
e st wffers wave g9 <l steua gt T o= 2 |
(b)  FHHT Mgk, Ak hI g1 H @Y Blhd gl 3R oY gReh 1 Hi
BIAT g ? SATET SifT |
(c)  figeaes ! BihE gl 4 cm 8, Safh AR 6T BIHE g 10 cm 8 |
ﬁmﬁmﬁ'ﬁﬁGCm@Wﬁ%%l
() 3 sEe sifaw wfafers frehe fomg W oan 2, a1 5y qeme
#1 raE rmar gfEhferd T |
(i) G qeueEl 6l ararg W aRepfad T | 5

HAYAT

(a)  ATHIlhd ToRTUT SR I TERAAT ¥ HHIA Tedl glaRieh shi HLadl 3R
FHRfATY 1 =R HIT |

(b) IS AT TIOR3 UNEHA GLaRih, 8 IGYIH T hl
HIhE gl 200 cm 3R AT I BT 8 10 cm 7, T IR Feh G
o HIEH I Hiohe IMhoid HAT dgdl & | geash & A6 6 gt
AN b 98 4 1 fdfers A5 8 40 cm g W f&d 96 W
T AT & | §F o WA H ™ 6:0 cm 7 | G h AIEA B
e e | (feam mn 3 ff @ & geell & &= 1 oflwa
glt =1-5 x 1011 m) 5

(a) Draw a labelled ray diagram of compound microscope, when final
image forms at the least distance of distinct vision.

(b)  Why is its objective of short focal length and of short aperture,
compared to its eyepiece ? Explain.

(c) The focal length of the objective is 4 cm while that of eyepiece is
10 cm. The object is placed at a distance of 6 cm from the objective
lens.

1) Calculate the magnifying power of the compound
microscope, if its final image is formed at the near point.

(i1)  Also calculate length of the compound microscope.

OR
| 55/5/2 | 15 P.T.0.
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(a)

(b)

26. (a)

(b)

(a)

(b)

| 55/512 |

With the help of a labelled ray diagram, explain the construction
and working of a Cassegrain reflecting telescope.

An amateur astronomer wishes to estimate roughly the size of the
Sun using his crude telescope consisting of an objective lens of
focal length 200 cm and an eyepiece of focal length 10 cm. By
adjusting the distance of the eyepiece from the objective, he
obtains an image of the Sun on a screen 40 cm behind the eyepiece.
The diameter of the Sun’s image is measured to be 6:0 cm.
Estimate the Sun’s size, given that the average Earth-Sun distance
is 1-5 x 1011 m,

fordt T, oo % g 1 <t o1 W 8, & o o= gfey,
faar. s (emf) MR e favar & o g9y =geaa FHIT | 99 &
o v ot 1o = 7w Eifew TR 38 Aew ki e i |

998 Q Jfaier T IS diceHier 2 V fa.a1. 9 (emf) 3R 2 Q Al
gfae & foret O & B @ gaifoa 8 | dieedic & &0 & <= qun
A & el & s off favam Ja i | Sieerfiet & areae o
gfererd Jfe 1 Ahe HIRTT |

AT

fafi fa.an. o (emf) 3R rafes wialiel & 3 4 TH-gH & €1
UeE H TAING B | 39 §ASE o god 9,91, 9 (emf) TR oI AGIH
gfag o foTe sasteh geaa hIfT |

%.W.W(emf) 1-5 Vﬁ?%ﬁ%ﬂﬁﬁﬁrﬁ%awwmiﬁ
ARG & a°1 Uve § G 17 Q % § gagy Yfalel & gaiee ard
STl IRUY & g/ Yo R R 3 | 31fd 3= Ufaliy &1 +Is dicediet ad
i 2fiTet dieedt 1-4 V AYdT 8 | T et <1 AT Jfalie afehferd
sifs |

16
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(a) Derive a relation between the internal resistance, emf and
terminal potential difference of a cell from which current I is
drawn. Draw V vs I graph for a cell and explain its significance.

(b) A voltmeter of resistance 998 Q is connected across a cell of
emf 2 V and internal resistance 2 Q. Find the potential difference
across the voltmeter and also across the terminals of the cell.
Estimate the percentage error in the reading of the voltmeter.

OR

(a)  Two cells of different emfs and internal resistances are connected
in parallel with one another. Derive the expression for the
equivalent emf and equivalent internal resistance of the
combination.

(b)  Two identical cells of emf 1-5 V and internal resistance r are each
connected in parallel providing a supply to an external circuit
consisting of two resistances of 17 Q each joined in parallel. A very
high resistance voltmeter reads the terminal voltage of the cell to
be 1:4 V. Calculate the internal resistance of each cell.

27. (a) TR P AR g R I HIE 919 hH B GM v F IO HOHT A

3 | 39 TS HT T T80 ohrg T hlAlhd @ a1 g0 &0 Bsan 7 % i

gifcaeh g™ i 9T W 7 | 98 B 39 7 % Uia: YO i g S

IT % g W oAl B AT I h I b oArad 8 | & H THH

s a3 ThEa™ Freh & ‘B’ 8 T W 3UTEd 3 |

(i) B8 ¥ UG f9.91. 96 (emf) 3R g1 & foIw =I5eh o= HifT |

(i) Fraehi &F IR B § YAIEd g1 % SR 39 B W HRAA oA
o RATOT 3TN =M o foTu sasteh T <hifig |

(iii) 39 YR, B hI FOId B & fIC mawas e o foTw =
ITed HIT |

| 55/5/2 | 17 P.T.0.
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(b)

(a)

(b)

(a)

(b)

| 55/512 |

foreht afel <1 FHusat ol FrEl Trachid & | Teh HId 97 & S1eL Hehra
TR | ARG 39 Fuse & Tt wfity # g W @ S, @ w®0 o3|
PUST! I FET & W STEL T ¥ g 2

YT

HIS AFATHR Hugel fhe tehemm Fraehia & o Tuia @ 3 | foreht
ot g1 W IR fa.ar. s (emf) 3R 9 & fow == g K |
Foh a7 ot [ HINY | T R FIH HI (ot) &9 Y@ fa.a.
W(emf)%%ﬂ'{mﬁml

qlsl & & HIS SR Wi & Qg &3 8 giept Tl g8 IS g
g TorHll Tk 91 1 W FLAl 2 | AR hl B H YHfd % v H
A 1 ey fentet Tehd 8 2 s i |

A metallic rod of length 7° and resistance ‘R’ is rotated with a

frequency vV with one end hinged at the centre and the other end

>

at the circumference of a circular metallic ring of radius 7’, about
an axis passing through the centre and perpendicular to the plane
of the ring. A constant and uniform magnetic field ‘B’ parallel to

the axis is present everywhere.

1) Derive the expression for the induced emf and the current in
the rod.

(i1)) Due to the presence of current in the rod and of the
magnetic field, find the expression for the magnitude and
direction of the force acting on this rod.

(i1i) Hence, obtain an expression for the power required to rotate
the rod.

A copper coil is taken out of a magnetic field with a fixed velocity.
Will it be easy to remove it from the same field if its ohmic
resistance is increased ?

OR

18
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(a)

(b)

A rectangular coil rotates in a uniform magnetic field. Obtain an
expression for induced emf and current at any instant. Also find
their peak values. Show the variation of induced emf versus angle
of rotation (wt) on a graph.

An iron bar falling through the hollow region of a thick cylindrical
shell made of copper experiences a retarding force. What can you
conclude about the nature of the iron bar ? Explain.

19
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(i) @ FeT A & | 3T FeT-77 § T 27 T E |

(ii) 3T Y97-99 & AR YT & : U 37, U &, GUS & 3N &US T |
(iii) @US 37 7 Grer 397 &, Jedeh & Uk 3% & | @S § H qId 97 &, 9% & qT 3%
g1 @us g § ang yv7 & I9F & a4 3% Z 3N @US g § @A T 8, F9F
gier 37 & |
(iv) ¥o7-97 § GOF W P13 459 781 8 | a914, Uk 37 it g1 3971 4, g 3761 arct
NG 1397 7T 8 | 07 el § 3779 13T ¢ 59T § & @acT gk 39 & FA1 8
(v) T8 ATETF §l, T [FlTET Gifas [l & Il H ITINT H GHhd 8
¢ =3x10% m/s
h =6-63 x 10734 Js
e=16x10"1°¢C
Up=4nx 1077 Tm A?
g0 =8854x 10712 C2N"1m2

1

4n80

=9x 109N m? C2

gFL T GEIHM (m,) = 9-1 x 103! kg

=g 1 5o = 1-675 x 10727 kg

el 1 §MH = 1-673 x 10727 kg

ST & = 6-023 x 1023 fd um /1A

Segerm {3 = 1-38 x 10723 JK 1
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General Instructions :

(i) 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.

(iti) 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.

(v) You may use the following values of physical constants wherever necessary :
c=3x10% m/s
h=663x10734Js
e=16x10"1C
Ug = 47 X 107" TmA™!
g0 =8854x 10712 C2N"1m2

1

4T|:80

=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 10723 JK~1

| 55/5/3 | 3 P.T.0.
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Qs A
SECTION A

1. TS 3o & %o & &9 H fRH goieee ¥ Gag ¢-diell qulesd %1 uTh
i |
Plot a graph of de-Broglie wavelength associated with electron as a
function of its kinetic energy.

2.  ITR@ ¥ T T 1} o FIASH o IRYY o qod e i TgATHT TR FEHT Tl Th

| AO—[D—L
BO_EDQ_F}X

AT
T T T2} o GASH b TE T deh Ydieh TIrT 3 IGehT 9 fdAfa |

Ao {>o
Y
BO—I>°—: z
Identify the equivalent gate for the circuit of a combination of gates
shown in the figure. Write its symbol.

Ao—i]

Dt
Bo_[}f}x

OR

Draw the logic symbol of the gate shown by the combination of gates and
write its name.

Ao {>c
D
Bo—>o

| 55/5/3 | 4
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IIFFIhT qTef 1 Teh Hewayul TuieH foifau |

JreraT
AT Tldgraehd qeIel | STel Jrechid &5 ohl STguiedtd § foRet qry] § wiom
Jrh ATEOT BrT 8 2

Write one important property of a paramagnetic material.
OR

Do the diamagnetic substances have resultant magnetic moment in an
atom in the absence of external magnetic field ?

TRt =TeteR AT 3Tva=aR Tifaes uftfearfa & srifere st <=1 78 W@ gehal 2

Why can the interior of a conductor have no excess charge in the static
situation ?

S I p-n T(Y TS 3 TGA =, Al 3961 UTeht fava fre wohR wwifaa
g ?

When a p-n junction diode is forward biased, how will its barrier
potential be affected ?

Qs d
SECTION B

Tortt =TI TR SHIEYT Rl sclieh 3TRW Wi 3T (1) e, 3 (i) Tmme
% %R fofay |

Draw a block diagram of a generalized communication system and write
the functions of (i) a transmitter, and (ii) a receiver.

(a) 98 ey ura dife d et greehim & @ oRd a9 foreht
SAFS | hIg farer T8 g |

(b)  TEH Wl & A & SeF P ol Q uw: 4 geehia &9 By 3%
By & 9 & fownsit % ensmq ma wmw ¥ 19R | B, | > | B, | 3, @
T HE-AT WiTH B B % Flid 99 W A HAn ? SAren
HIfT |

5 P.T.O.
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(a)  Obtain the conditions under which an electron does not suffer any
deflection while passing through a magnetic field.

(b) Two protons P and Q moving with the same speed pass through
- -
the magnetic fields B; and By respectively, at right angles to the

— -
field directions. If | B, | > | B, |, which of the two protons will

describe the circular path of smaller radius ? Explain.

8. R 3R 2R = i1 g1 Fpusferdl P i Q T9M a1 H 3194 gl ! FUTAT W@d
g TE € | Afe T shuen: 31 SN 21 urrd fauda feemedt & venfed & @ €, @
3 Fusferi & Iwafss g W afomdt grashia & 1 afror ik feem s
HIT |

Two coils P and Q of radius R and 2R are lying in the same plane with
their centres coinciding. Find the magnitude and direction of the
resultant magnetic field at the common centre if they respectively carry

currents 31 and 2I in opposite directions.

9. TR [ 3R THINH FAITEI-FHIE &IhA A % forell ar &ert ufclig R 7,
TiaeRt IHeh! TS AT L @ 7T | 36k ITAT W GH a3 o oI W H
I AT IR qRdshA § T oK feam m | ufalg R % 9 § 39 AN a6
e gfag Jd HIT |

A wire of resistance R, length [ and uniform area of cross-section A is
stretched till its length becomes double. It is then cut into three pieces of
equal length which are connected in parallel. Find the net resistance of

the combination in terms of the resistance R.

10. e whEEE REadE E # Rys omdt p o fedt fogd fRge W we@
TA-AT o AT 5Tk el HIfT |
FrorEt
foga smpul p & forelt foerq foga < o1 W oo foeft fog R forgaem 6
fou =9 =gead HiNT | 38 feufa & fo off saes fafeae 59 g r >> foga
ﬁa‘l-_@lﬁ‘a’ﬁl

| 55/5/3 | 6
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Derive an expression for the torque acting on an electric dipole of dipole
_)
moment 5) placed in a uniform electric field E . Write the direction

along which the torque acts.
OR

Derive an expression for the electric field at a point on the axis of an
electric dipole of dipole moment ﬁ) Also write its expression when the

distance r >> the length ‘a’ of the dipole.

11. 3@ # fret 10 V & 9t & ®R @ sa@ifa @ i@, ) = 2 uF,
Cy = 6 UF QAT Cg = 3 uF o -edeh ol QU T 7 | Afg M C4 g 31

AN 6 uC g, q C, G AR A THETTd HIT | 2

Cy

€1 /|

|

| H
Cs

i
10V

The figure shows a network of three capacitors C; = 2 uF; Cy = 6 uF and
C5 = 3 uF connected across a battery of 10 V. If a charge of 6 uC is
acquired by the capacitor Cg, calculate the charge acquired by C;.

| 55/5/3 | 7 P.T.0.



12. foret omm Afgfaa @1 & @ uwd Svel i STgReal wES: 640 kHz 3R
660 kHz 3 | 9@ IR Higash Hmql shi STREAT F1d hIWT | AR Higad
T 3TavTeh §vg H1grs 1 g o g1 HifSu |
HAYAT
0-3 HIgeH FIhh o A1¥ 10 kHz SHEsHE dicedl g fpdll SATashia ames
Jieedl 1 M Aigad o a1 2 | Ifg amge a0 6l G 10 MHz ao
THHT W 40 Vg, Tl 3 Ivd Ui hl TR iR AW qiehicrd shifg |

The frequencies of two side bands in an amplitude modulated wave are

640 kHz and 660 kHz respectively. Find the frequencies of the carrier
and the modulating signals. Also obtain the value of the bandwidth

required in amplitude modulation.
OR

A sinusoidal carrier voltage is amplitude modulated by a sinusoidal
voltage of 10 kHz with modulation index 0-3. If the carrier frequency is
10 MHz and its amplitude is 40 V, calculate the frequency and amplitude
of the two sidebands.

Qus |
SECTION C

13. 13 9ql el fora @ 90 em 1 g W feord 2 | el 3Tt <@ g | 1 @
fafya feufoai, s §9 20 cm 1 9o 2, & foq forme o1 9 W wfafers
A1 8 | E <l BihH gt gitepfard hifg |

AT

20 cmW@WqﬁéWéﬁ 15 cmtﬁW@%ﬁﬂ:ﬁW@Hﬁ
30 cm g W O 2 A1 39 QI i@l o T & HUTd] & | ST i3 o I
oE % " 30 cm g W U@ g, A1 WASH gR1 S 3AfaH fdfers < feufa
qNERTATd 1T | ATG 39 Toral 1 feddl o o §- 30 cm G0 W @1 ST af
T 39 IROMH | IS AT BT ? RO ST |

| 55/5/3 | 8
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14.

15.

A screen is placed 90 cm from an object. The image of the object on the
screen is formed by a convex lens at two different positions separated by
20 cm. Calculate the focal length of the lens.

OR

A convex lens of focal length 20 cm and a concave lens of focal length
15 cm are kept 30 cm apart with their principal axes coincident. When an
object is placed 30 cm in front of the convex lens, calculate the position of
the final image formed by the combination. Would this result change if
the object were placed 30 cm in front of the concave lens ? Give reason.

(a) ATl HiVE o arame T w9 o gu o =90] i g1 § dierissl
T 3T UM % g9 h A ! FIAT FT & ATCH 2 |

(b) HHAA yfad FehreT shi iewTsT foAfET |

(c) Torell diciiss @ 15 THaa gfod T 49 AW T 8 | 9Ioiiss o
U 10T h |1 IRTHG FehtsT <hl <fieral o fo=ror w1 geri < fofe %
i |

(a) Good quality sunglasses made of polaroids are preferred over
ordinary coloured glasses. Explain why.

(b)  How is plane polarized light defined ?

(c) A beam of plane polarised light is passed through a polaroid. Show
graphically, variation of the intensity of the transmitted light with
angle of rotation of the polaroid.

T FUS! feariiier w1 fagia fafay | seeht srifafy & s men Hif o
3G PUSE! H YN JaTled fohT A T 3cqd B aTcl TI&auT o folu, Sefeh ITed
SHifSTT | gry gotear i g fafe |

AT

e hifve fop fordl ool = few o ufer & ufier § forg g
uftafda ferem S wehat 2 | vie gfiy it qui Smmr faguor & fore g & fa
e eqd i | Tt s Juret gfelie Fra i |

| 55/5/3 | 9 P.T.0.
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17.

State the principle of a moving coil galvanometer. Explain its working
and obtain the expression for the deflection produced due to the current

passed through the coil. Define current sensitivity.
OR

Explain how a galvanometer can be converted into an ammeter of a given
range. Derive an expression for shunt resistance and current for full scale

deflection. Find the effective resistance of the ammeter.

foREl ac @14 V = V, sin ot ¥ SN 207 LCR 99 I hl 3@ ity |
30 YR YUY hl fqenen & fIw e geaa e | et S0 & faw 39
a4l ! I hIfTT feh st=ara & (i) ferehaw, 7R (i) Freraw gt 2 |

Draw the phasor diagram of a series LCR connected across an ac source
V =V, sin ot. Hence, derive the expression for the impedance of the

circuit. Obtain the conditions for the phase angle under which the
current is (1) maximum, and (il) minimum.

fFrafafea get & 3T N

(a) Tortlt wohe Tort foaa wamm # forl <1 =iiers qo =St & gl o &
I B | T8 hgd foada Svg & Trge TR digdr @ fhm Jer gwifaa
T 3 ?

(b) AT TR bl i ThT § Fiaeenfud & W g 3Ifwss i =erE
fop® Wb Tiafcid Bt & 2

(¢) Tgferlt v @ safaertor e e 3t & forada @ forg wopm waifera 2 2

Answer the following questions :

(a) In a single slit diffraction experiment, the width of the slit is made
double the original width. How does this affect the size and
intensity of the central diffraction band ?

(b)  How is the width of the central maximum changed when red light
is replaced by blue ?

(c) In what way is diffraction from each slit related to the interference
pattern in a double slit experiment ?

10



Torefl 2w Q = T Thl WEA Mal, SR Bl r @AM R R >> 1) 8, ®
39 TR faaia foren T g T 377k I3l oTTa™ ocd THH 3 | $oh WSS
Frg W favra & fow 5o sgeaa i |

YT

a, b 3R ¢ (a < b < c) FSATAT & I Tl difcae @idt A, B 3R C & T
TS Tcd SHATT:, EITT TER, + 0, -6 I + 07 |

(a) iFl @il A, B 3T C o fava & forw saeies gea hifse |
(b) I G AR CHAE fawd W &, a1 a, b 3R ¢ H Ha9 Yt hifQ |

C

355

A charge Q is distributed over the surfaces of two concentric hollow
spheres of radii r and R (R >> r), such that their surface charge densities
are equal. Derive the expression for the potential at the common centre.

OR

Three concentric metallic shells A, B and C of radii a, band c (a <b < ¢)
have surface charge densities + ¢, — 6 and + ¢ respectively as shown.

(a)  Obtain the expressions for the potential of three shells A, B and C.

(b)  If shells A and C are at the same potential, obtain the relation
between a, b and c.

C

4355

11 P.T.O.



19. fafomon o FdTen oo 1 ST Hd §T SEESA 1 Th-fagd FHiew
fafau |
yeprwl-foggg wume # Sfera 3 flm stfiaeont < waw § smen fifse e

TN AT <h! FHIRIUT G I shl I Tehdl & T TehT¥T oh U fgId
TR &1 <Al ST Hehell B |

Write Einstein’s photoclectric equation using the quantum picture of
radiation.

Explain briefly the three characteristic features observed in photoelectric
effect which can be explained by Einstein’s equation and not by the wave

theory of light.

20. (a) FcAS I UH-Ush IGE od BU HHEATIRI 3R GwIihi o o= fawed
hIfoTT |

(b) et TfY7er T goaM™ 3T THTH & GHHI & ANThHA d Ted & HH
1 BIAT 3 ? 3T I I e ISET ¢t it |

AT

(a) TrfaRaa B fFasTset o1 affentu (i) T9 =i, (i) FueTte, 3R

(iii) TR T HifST
12 3 198 3 197 14
6C, 5He, SOHg’ 1H, 59Au, (C

(b) ot rfirer 1 TTES TR g wE W fopd YR fAek et B 2 3|
YhR ST hifore fop fopelt Ty uered &1 e Aifyess o A8 W
feft =t 7 g =nfEe |

(a)  Distinguish between isotopes and isobars, giving one example for
each.

(b) Why is the mass of a nucleus always less than the sum of the
masses of its constituents ? Write one example to justify your
answer.

OR
(a)  Classify the following six nuclides into (i) isotones, (ii) isotopes,
and (iii) isobars :
12 3 198 3 197 14
6C, yHe, soHg, 1H, ToAu, cC
(b)  How does the size of a nucleus depend on its mass number ? Hence

| 55/5/3 |

explain why the density of nuclear matter should be independent
of the size of the nucleus.

12



22.

23.

(a) HEA 3R AT & & & YR W fFefl n-p-n it & o9 @uel &
&g fave Fifve |

(b) 3o fienafies difuy ofit 7 <wise f sm stfirenafieg &1 s
0T gaede & foru Su= foman simar @ s e |

(a)  Differentiate between three segments of an n-p-n transistor on the

basis of their size and level of doping.

(b) Draw a plot of transfer characteristic and show which portion of

the characteristic is used in amplification and why.

foremm gra <1 afedret faRaw | de &1a g foret aria & STafE wid 99
3Heh! T fHeRT B B ? T IR 9T 1 HH ITe 910 % 99 g 8 ?
ST T |

Define displacement current. What role does it play while charging a
capacitor by dc source. Is the value of displacement current same as that

of the conduction current ? Explain.

BTEe T A9 fEd Safea stewen @ yuw SAfed IraEdn q% sy
BIAT 3 | 39 Wishal § Icatoia fafentur shi g o fole =ik cad it |

3 uifeufaet § scafa faferon &t qureet 1 sgura Wt {1 i
AT FE IR SFeaedT | gE IR SFeEdT d% Fad BT & qdl dEd
ST 31een @ Tgelt Safsa eTawer q% sgafid BT @ |

Hydrogen atom in third excited state de-excites to the first excited state.
Obtain the expressions for the frequency of radiation emitted in this

process.

Also determine the ratio of the wavelengths of the emitted radiations
when the atom de-excites from the third excited state to the second

excited state and from the third excited state to the first excited state.

13 P.T.O.
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24, 3G ¥ Yyl 99 H =0 & U Afierfcyd foret s1e=maes Srig &1
V-1 Afrerafures gt m ? |

I (mA)
yyafefen SEE
vV, Irufefereh 99
[ —V (V)
I (uA)

(a) 39 fehU TN A=A SRS i UETHT |

(b) 39 Ik g fou mu sifyenafies w1 ytd wH % fou qfuy oM
i |

(c) 39 IRk & Uk WM H HAY § =R HIT |

The figure shows the V-I characteristic of a semiconductor diode designed
to operate under reverse bias.

I (mA)
Reverse bias
V, Forward bias
r —V (V)
I (uA)

(a)  Identify the semiconductor diode used.

(b)  Draw the circuit diagram to obtain the given characteristics of this
device.

(c) Briefly explain one use of this device.

| 55/5/3 | 14
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SECTION D

25. (a) TWg 7 AR Y R’ I HIE 91 I T AGR V' H HOH HAT A
2 | 39 TS B TH 0 g W HiAThd 3 a1 g fqu fsen ¢ % o<
gifcaeh I sl IR W B | I8 B I A& o INd: FOH Bl & Al
qA o g W IO 8 AT I o ddd o edd 8 | 3 o FHIRR
s a3 ThEm™ Freh & B’ 8 T W 3UTEd 3 |
i) B¢ H I f9.91. 96 (emf) 3R g0 & T = oo HIf |
(i) greehlT & 3R B8 H YaTfgd g1 & HRU 30 B8 W HRd g

o °feATor SR e % fog =asrs s Hifg |
(i) 39 TR, B HI Od A % T ATwIH WA o T =STh
TS <hITT |

(b)  forelt el <1 puscl =i foreht Jrachia & & s a9 @ e fepren
TR | ARG 39 Puee & it wfity # g W @ S, @ w®0 3w
FuS Sl 3E & A FTeL FHeprer WA g 2 5

AT

(a) I3 STIAThR HUSH! Thell THEHH Traehid & | O L &l & | Foreht
ff &7 | KA a1, 99 (emf) HR 9/ % g =S e HINT |
Foh a7 ot Fd HINY | T R GIH B (ot) @19 Y@ fa.a.
S (emf) % To=ror &1 gwIfgy |

(b) e % & HIC ATHHR @A o @A &3 8 g TRl g8 HI3 Mg ohl
T fortl Higsh 90 1 ITIWT Hdl § | Al hl B I THid o fowd |
Y =1 sy el dehd @ 2 s hIfT | 5

| 55/5/3 | 15 P.T.0.
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(a)

(b)

(a)

(b)

| 55/5/3 |

A metallic rod of length 7 and resistance ‘R’ is rotated with a
frequency vV with one end hinged at the centre and the other end
at the circumference of a circular metallic ring of radius 7°, about
an axis passing through the centre and perpendicular to the plane
of the ring. A constant and uniform magnetic field ‘B’ parallel to

the axis is present everywhere.

1) Derive the expression for the induced emf and the current in

the rod.

(i1) Due to the presence of current in the rod and of the
magnetic field, find the expression for the magnitude and

direction of the force acting on this rod.

(iii) Hence, obtain an expression for the power required to rotate

the rod.

A copper coil is taken out of a magnetic field with a fixed velocity.
Will it be easy to remove it from the same field if its ohmic

resistance is increased ?

OR

A rectangular coil rotates in a uniform magnetic field. Obtain an
expression for induced emf and current at any instant. Also find
their peak values. Show the variation of induced emf versus angle

of rotation (wt) on a graph.

An iron bar falling through the hollow region of a thick cylindrical
shell made of copper experiences a retarding force. What can you

conclude about the nature of the iron bar ? Explain.
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(a)
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(c)

(a)

(b)

(a)

(b)

(c)

3q feufd & fou forelt oy gawesfl &1 Amifera foror st wifem
ore sifom widfers aee gRiF 1 STeda g o€ o=aT @ |

THHT STfUgee, AT 6l a1 H§ @Y Bied gl 3R Y GRS 1 =l
a1 8 2 samen Hifm |

HAfUgEIh I BIR Gl 4 cm 8, ek AR Hl HIHH gl 10 cm 7 |

fores 3TT¥geh W ¥ 6 cm g0 W fE@ 2 |
() Afe sHept dAfqn gldfers frepe formg W wan B, 1 oy gaweel
Sl ST FAAT TEhieTd hiToT |
(i)  TI® qeuesh ! arars Ht qienfaa HifT |
HAAAT

IR [oRTT 3TRE 1 HERAT § hHIA Ed] GLaRich shi HTEAT 3R
wrifaf s sarean hifsu |

HIs YA TAT A HUNShd glamieh, reh 3ifigeass @@ i
HIehE gl 200 cm 3R AR I B8 Gl 10 cm 7, T TN Heh G
% W3S 1 e IMho HAT AT & | AMGEIh ° A6 i gl
AN b 98 §3 1 Tfdfers 466 8 40 cm g W f&9d 96 W
T Ll & | G o Ufdfers 1 A8 6:0 cm B | T h AISH HI
aehed Hie | (fem mm 2 o6 o@ @ gedft & i A oiem
glt =1-5x 1011 m)

Draw a labelled ray diagram of compound microscope, when final
image forms at the least distance of distinct vision.

Why is its objective of short focal length and of short aperture,
compared to its eyepiece ? Explain.

The focal length of the objective is 4 cm while that of eyepiece is
10 cm. The object is placed at a distance of 6 cm from the objective
lens.

1) Calculate the magnifying power of the compound
microscope, if its final image is formed at the near point.

(i1)  Also calculate length of the compound microscope.

OR
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27. (a)

(b)

(a)

(b)

| 55/5/3 |

With the help of a labelled ray diagram, explain the construction
and working of a Cassegrain reflecting telescope.

An amateur astronomer wishes to estimate roughly the size of the
Sun using his crude telescope consisting of an objective lens of
focal length 200 cm and an eyepiece of focal length 10 cm. By
adjusting the distance of the eyepiece from the objective, he
obtains an image of the Sun on a screen 40 cm behind the eyepiece.
The diameter of the Sun’s image is measured to be 6-0 cm.
Estimate the Sun’s size, given that the average Earth-Sun distance
is 1-5 x 1011 m,

foret oo, @ #i5 gw I it o1 @ R, & fau et wfidy,
faar. s (emf) 3R A fawarm & =9 g9yg Foom HIVT | 9
o v o 1o i umw Eifeu 3R sHes Aee il re i |

998 Q iy w1 I dieeHier 2 V fa.a1. o (emf) 3R 2 Q AN
gfae & foret O & B @ gaifoa 2 | dieedic & &0 & <= qun
ad & el & s Wt fowera sa hifve | dicetfiet & ureTs #
gferera JfE 1 ATehe HINT |

HYAT

fafie fa.a1. 9@ (emf) 3R AR Shilidi & 31 4 ThH-GaL & A1
uTed § GAA 8 | 39 HAIeH W ged 9,91, 99 (emf) 3R Jod Al
gfeiy o foTe =ieres geaa HIfT |

fa.ar. 9 (emf) 15 V 3R 37dih Ifale r & T G999 I IRE o
gAING & 991 Uve § S 17 Q % g gagq Ifauel & gaiee ard
ST INUY i g Y R @ & | 3fd 3= Ifeig 1 g dieeHiel ad
&1 e dicear 1-4 V 9HaT 8 | Iedeh T o1 3Tdeh ITale Tiehierd

HIfT |

18



=
A0

(a)

(b)

(a)

(b)

Derive a relation between the internal resistance, emf and
terminal potential difference of a cell from which current I is

drawn. Draw V vs I graph for a cell and explain its significance.

A voltmeter of resistance 998 Q is connected across a cell of
emf 2 V and internal resistance 2 Q. Find the potential difference
across the voltmeter and also across the terminals of the cell.

Estimate the percentage error in the reading of the voltmeter.

OR

Two cells of different emfs and internal resistances are connected
in parallel with one another. Derive the expression for the
equivalent emf and equivalent internal resistance of the

combination.

Two identical cells of emf 1:5 V and internal resistance r are each
connected in parallel providing a supply to an external circuit
consisting of two resistances of 17 Q each joined in parallel. A very
high resistance voltmeter reads the terminal voltage of the cell to

be 1-4 V. Calculate the internal resistance of each cell.
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