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AT [A597 :
(i) @ FeT I & | 3T FeT-77 § T 27 T E |

(ii) 3T Y97-99 & AR YT 3 : @V 37, U &, GUS & 3N &US 7 |
(iii) @US 37 7 Grer 397 &, Jcdeh &I Uk 3% & | @S § § qId 97 &, 9% & qT 3%
g @ gd ang 397 & I9% & AT 3F 8 3N TS 7 § AT T & TIF &
gier 37 & |
(iv) ¥o7-97 4 GF | P35 459 781 & | a914, Uk 3% it g 341 3, g 371 arct
NG 13397 7 8 | 07 Fe1 § 379 13T ¢ 59T § & @acT gek J9 & FA1 8
(v) & HETIF §l, Y FEIET Siaw [aars! & T FT 39T F G 6
¢ =3x10% m/s
h =6-63 x 10734 Js
e=16x10"19C
Up=4nx 107" Tm A~
g0 =8854x 10712 C2N1m2

1

4n80

=9x 109N m? C2

gFL T GEIHM (m,) = 9-1 x 10731 kg

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

el 1 g = 1-673 x 10727 kg
TN |E&AT = 6-023 x 1023 ufa 7w o
SiegeM T = 1-38 x 10723 JK !
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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.

(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.

(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™!
gg=8854x 10712 C2N"1m2

1

4n80

=9x 109N m? C2

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

Mass of neutron = 1-675 x 10727 kg
Mass of proton = 1-673 x 1027 kg
Avogadro’s number = 6-023 x 1023 per gram mole

Boltzmann constant = 1-38 x 10723 JK !

| 55/5/1 | 3 P.T.0
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SECTION A
1. Trelt omafea =mee @ia o Hidt 39 v oad # R dga fawa fea
FI AT 8 ? 1

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

2. IAJIrEehI 9l 1 Tk Hew@yul urgH fafew | 1
arera
AT Tiagraehd qgIet H STel Jrechid & ohl Tgufedtd § foRet qrry] # witom
JrehId ST BT B 2 1

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 ?

3.  forelt Wil @ dag ¢-sifrefl qned o 3ueh Fam & st U Eifau | 1
Plot a graph of the de-Broglie wavelength associated with a proton versus
its momentum.

4. & fRet p-n TY SRS & R0 W oM@ # g ATER 10 V 1 o Fasf

fora o R, @1 el e o e Eitew 1
5V o—Ppl o
N | Ry,
-5V - 0 °

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,
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3@ | TIITT T T & HAIeH & INUY % o 7 i IgaT-T 3R HHhT Tedieh

| AO—E}L
o

areran
I T TS} o GASH o T 1 deh Ydieh Gifere 3T 3geht 9 fafgy |

Ao {>c
Y
B°—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_E}F}X

OR

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

Ao—T>o
o
Bo— >0
wus o
SECTION B

fopelt ThEmE fedm B H fig st P feRelt faga fgge w weia
TA-AT o TeTT =Ireh gedet HifT |

Jrra
foga el p % forelt fompa fgya & o1g = oo foret forg W foega-am &
e =sre Yoo HINT | 38 el & o off ek fafee 5@ gt v >> fgga
H TS @’ T |
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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.

7. it 4 wANfSa 12 pF S @ adem @i 50 VAR G s i a g8 8 | 3@
e o gfad feR dga St afteefald dife | afe I qurfa Jdshy
T gt & 9t A S8 7, 1 39 wdieH | Hiud Sl 1 O I hiee | 2

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.

8. ‘o’ wagw yfgshi, foHE g o1 gfcig ‘R’ 8, < forell ag== & oft goeH
1 g Ifciy X B | 1 S8 919§ GAISI hid &, df 3ehT YNTEl fau
YE @ | X AR Y H O F1d T | 2
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.

9. T R i < wduw Fusfeai P iR Q oredd aall | 39 YR W@ 7 6 37
g 3vafIss § | Afe 57 puefaat @ swue 1 8t V3 1 uw yaifza & @R,
IYATISS g T FEIHI & <1 giETer 3R fgum wma i | 2

Q
J31
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10.

11.

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)

Q
J31

P [«
I

g yfqey uea i o foreht e &9 @ ord gm fee
TFgH | hig fo=ad & grar |
wwﬁﬂﬁuﬁamPaﬁIQm:aWﬂ%ﬁﬁaﬁi

B, & ¥ & fawmil % swma md @ ¥ 19R | B, | > | B, | 3, @
T § HH-E UH Bl B % IEd 99 WO HO ? =R

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 E>1 and _B)z respectively, at right angles to the
field directions. If | ]?2 | > | ]_3>1 |, which of the two protons will
describe the circular path of smaller radius ? Explain.
fopelt s Aigfora o ® @ uvd dvel I STghial wEN: 640 kHz 3R
660 kHz @ | aTgeh 3R Higash famal i STERAET Jd HINT | ST digaq
T 3Ta9Ieh 9ug Tt <1 A o gt HifSu | 2
HAAT
0-3 HIgeH HIhh o A1F 10 kHz SHEsHA dicedl gHI Thd] SATEsha e
Jieed 1 AW Higad fohdl T 3 | Ii¢ aTe ad1 i @ 10 MHz @
THHT M 40 V7, a1 31 419d vgi 6t argfa i smam ufesfera i | 2
P.T.O.
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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. Tortt SaT9eh TR SIEET i sclsh ARG Girdu R (1) A=, 3R (i) i
& % fafgu | 2

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. Tordt 9w Q =1 T Hebeg! @HEA Tedl, DRl B r MR (R >> 1) 8, W
39 TR faaf@ foram o g 6 7ok 39 STa oca 99 § | $h IWARSS
&g W fava & foTu =i =gea HIe | 3

SrerEn
a, b 3 ¢ (a < b < c) A=A & Fi7 Tl wifeae @iadi A, B 31K C & T3
mmm:,mw,+c,—c3ﬁ'{+cél
(a) iFl @l A, B3 C o fava & fofw =aeies gmea hifse |
(b) ARG @A AR C o9 fawg W g, dt a, b 3N ¢ H Fa9 I HIfT | 3

C

L4355

| 55/5/1 |
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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 PUSAl TeadrHiet i faga fofan | saeht Srifafy S e Hife qen
3Gh! PUSHH! H U JaTfed fohT I T 3cqd B a7l fa&aur & fofu etsh ued
ST | g gartear i giamn fafen | 3

AT

e fifsie fop foret fieardier =t feu o ofeR & wfier # fopm g
uftafda ferem S wehat 8 | vie gy ot qui Smmr faguor & fore g & fag
e Scqd hifoT | THtex =1 gyt gfatie Fira i | 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 | P.T.0.
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15. Toreft 2ot LCR 9iUY W IS dieedl v = v, sin ot IJIIY® HH W qRey |
YaTied 9/ 1 0 i = i sin (ot + ¢) 8 | WA §RI AT dqTc&(orh Afeh s fo1g
e YU T | 0 YR 7aa ik o T s5ete e shif |
qel vtk R’ 3R ‘Gred g’ <Y aftaTeT, U 3erewl i od gu o Wi
o SIfrehaw g1 qe e aftay & fred arede am 8, i | 3
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. oo g i uftymyr fafaw | de &1d gro foret qenfa =6t stafya a a9
SHh! FAT {HeRT BI & ? AT TIEATH 9T 1 A I 91T o §9H 8l 8 ?

=T 6T | 3

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. I3 UGl ol Tl € 90 cm 1 g0 W feo@ 2 | forelt 3T oiF g @i &1 @1
fafim feufaat, S =9 20 cm 1 9o 7, & fo fome o1 9 W yfafers
AT 2 | o9 ! Blpd gl ikl HY | 3

HAAAT

20 cmW@WqﬁéW@H 15 cmW@%%&ﬁW@Hﬁ
30 cm gt W feud 2 qo1 39 Q1 <El o T & " 2 | I« i3 forel I
E % GG 30 cm g W fRAT 7, A1 SASH g S Ifaw ufdfers i feutd
INERTATd 1T | ATE 39 Toral 1 Tl o o §- 30 cm G0 W @1 S af
FIT 39 INOMH § g T BT 2 HRT ST | 3

| 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 9RATY TARIT | FTETE 1 SATHAT GCEHAT 1 ST HLd g
M@ hH! TG § Ig R hivW foh I | iy FHTA qUTI &0
t ¥ to, T TohE ThT T Ll & |

(b) fordl 39 @8 W RIS G0 dUMT YA HdT 2 | ARG <kl 9gr=dr 9
g9 9T 3T dd qUT <hl SIRedT hifvg | 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) A HIC foh ATERO T HIE 6 g9 o THT hl T § Teissi
I 3T TN b g9 o =9HI hl AT FAT & A 7 |

(b) EHA gfad Jehrer i giwmsT fafEw |

(c) forelt Uiciiss @ IS THdA gfod ™1 o T 71 8 | dieiiss
U ShIVT & |1 IRITHG Yeht=T <hl sl < fo=ror sl q@ri+ < 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 | 1 P.T.0.
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20. Toreht feu U SeRTeT-guTEr 9erel 1 ST v Wk el gRI fRU TRt ST W
IcARTd WIelgaiagl shi s a1 V,,, & | €T T 3@ § a7 g

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

\%

max
0,
MO V—>
A
i/
fafafga & fou suete g i -

(a) AT IdmeR, qe

(b) TG P, ‘0’ AN TAFIH o GFHM ‘m’ % UG § ThEI-GUTE qgred
HEAB |

(c) 39 I g <gell eTgfd fohe wepr it s € 2 3

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

V.

max-

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

|

\%

max
n
<>
s v —
i/

Obtain an expression for
(a)  Planck’s constant, and

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

(c) How is threshold frequency determined from the plot ?



https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

(O LACER
O

21, Torsll WA TISSISA AT, AT UHT GCATY] [ Seiargi- oh1 Wiceema fehedt
FOMERE B3 (u) THH G0 W 207 m, @ 3R TH % =91/ 3R]
TR T W@ 8, h Jo9 FgL e o fag saeen St g Shifsw |
(fean T & gregion WY o T yem ekem <At S den e sterwen ol
A 0-53 x 10710 m qAT — 136eV e ) 3
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)

22. (a) TS I TH-Uh 3G od §U HHEATRI 3T FHWIRGhI o = fawed

shifo |
(b)  Torelt TIfYTer o1 SoIH 3Teh TUCh! o CoTAMI & INThHA § Hed &l HA
FT BT 8 ? 379 I ! e IgTetvr <ot iU | 3
AT
(a) TrfaRad B8 fFasTsel 1 affentor (i) T9 =i, (i) FHeteh, 3R
(iii) THATNER T HIT

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

(b) et rfirer 1 TTES 3T geamT T W fha yehr vl st 8 2 3|
TJehR ST hifore foh fopeft Tk dered o1 oFca Ik o A8 W
ot =it 71 g =ne | 3

(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

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, “goHg, 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.

23. @ H YvACRh 99F U J=T0q & o Afiesfcua ford) srd=mets SRS =i
V-1 stfrenerfores gwien m # |

I (mA)

yyafeles ag
v, el aPm

F —V (V)

I (uA)
(a) 39T foru TTU ST RIS Wl YEETHT |
(b) 38 Ire g fou MU Srfvremafirs @ U #H % fofu ufuy om@
Hifer |
(c) 39 IRk & Ueh IWAN T H&Y § =R HIfT | 3

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

I (mA)
Y
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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glfﬁ (a) TT3H 3N U & TR & AU W fhdft n-p-n v & o @vsl &
= faver hifse |
(b) 3o fiemefies Wifuy ofit 7 Twise f sm stfirenafieg &1 w9
aTT gaeq o forg Sy foman Siar 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
SECTION D

25. (a) fodll 9@, e ¢ g 1 <t o1 @ 8, & fau =i gfdy,
faar. s (emf) 3R e favar & o gay =geaa FHIfS | 99 &
fore v et 1% ofiw e il i 39k agw <t samen i |

(b) 998 Q Ty T g dAlceHeX 2 V fa.91. 9 (emf) 3R 2 Q ANH
gfae & foret O & B0 @ gaifoa 2 | dicedie & &0 & <= qon
T & e & " ot favearw /@ fifse | decdier & s |
gferwra Jfe a1 ATehe HINT | 5

HAAT

(a) Toafis faan. o (emf) 3R it Sl & @ 4 ThH-gl & @19
uyd T G B | 9 HAIeH % god .91, 9 (emf) 3R god A7aih
gferie o foTu = sgeqa i |

(b) Taa1. §& (emf) 15 V IR A7 Il r & g T899 A UIvd o
TAfora 8 a1 Uive H TAfd 17 Q % S HaEH fliEl % TIie ard
STET IRTer Sl 9/ YgH W @ 7 | 3 3= Uiy 1 g diceHiel ad
&I ZfHaet dieedl 1.4 V O19aT 8 | TAsh Ot ol 3T=aiteh Jfalle qiehfra
T | 5

| 55/5/1 | 15 P.T.0.
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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.

26. (a) TR P AR G R I HIE 919 hHl B G V' F O HOHT T

2 | 39 TS H1 Teh U g T hlcAlhd @ a1 g0 0 Brsen 7 % i

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

qAF % g | AT & G I o acl o edd g | & h FHIRHR

s Foa 3R THEHH Fraehid & ‘B’ g T W 3FEE 7 |

(i) TS H ING f9.91. 6 (emf) AR g % T == Feaa HIfT |

(i) Jrah & 3R B § YaTed g & SRV 30 B W HRAG 9
= gier 3R fesn & fou saeres 3a hifST |

(iii) $9 YR, B hI FHld U4 & foIU mmawas vt & foIw e
T ST |

(b) Torell afa it Pueeh i forell Frechia &3 @ T a9 @ w1 fehren
T R | AR 39 Puee & o wfy § gfg @ S, @ = s\
FUSelt I H &7 A T FhTerT TR g 2 5

AT

| 55/5/1 | 16
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(a) I3 STIARRR FUSTH fohelt THEa™ Fraehid & § Ui L Wh 7 | foreht
ff g1 | YT G.a1. 5 (emf) IR 9/ % AU =5k v FHivw |
Foh a7 ot A HINT | T | FOH FI (ot) & &9 9@ fa.a.
A (emf) 3 Tor=wr =l guIls |

(b) i % S A IHHR @A & @Ee &7 8 gt FRdT g8 HIs dg 6
e forel Ao IO 1 ITIWA Hdl g | Ale hl B I THid o fowd |
39 1 RS HehTel Hehd & 2 SATEAT hIT | 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.
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27. (a) 39 foufa & fou forell wgw geaeefl o1 Tmifea formr sm@ @it
o sifem wfafers Tave geiF 1 3Teqad gl T &+a1 @ |
(b) ~ THRI IAGYIH, AT hl o H @Y BT g 3TN Y GReh 1 FAl
BT & ? ST I |
(c)  JATHGYIH Wl BT U 4 cm 7, JS(h AR H B g 10 cm 7 |
ﬁwwﬁwﬁﬁﬁMmaﬁmﬁ%%l
() Afe sgept dAfqw gldfers frepe fomg W wan B, 1 vy gaweel
I ATET AT qiEhierd i |

(i)  TI® qeuesh ol arars H qienfaa HifT | 5

AT

(a) TR TR0 ST <l WEEAT 88U TEdl glaRis hi qLaH1 3R
Frifafy i e Sy |

(b) I3 AT TR U ITANShd gLezieh, Heh fgwrs o H
HIHE gl 200 cm 3R AGRRT 1 BIFHE g 10 cm 7, H1 TN Heh T
% W3S 1 e IMho HAT AT & | AMGEIS ° A6 i gl
AN b 98 §3 1 Tfdfers 466 8 40 cm g W f&4d 96 W
T AT 2 | FF o Jfdfera I AE 6:0 cm 7 | G h AEA H
Ahe hife | (fem mn 2 fF 5 @ gt % i i eiwa
glt =1-5x 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
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(a)  With the help of a labelled ray diagram, explain the construction

and working of a Cassegrain reflecting telescope.

(b) 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,
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