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Time allowed : 3 hours Maximum Marks: 70
freRa &g : 3 go2 sferpaT dw : 70
General Instructions:

() All questions are compulsory.
() There is no overall choice. Howgver®an internal choice has been provided in one

guestion of two marks, o stipn of three marks and all three questions of five
marks. You have to att ne of the choice in such questions.
(i) Question numbers to vely¥short answer type questions, carryong mark each.

(v) Question numbe re also short answer type questions, carryimge marks

each.
(vi) Questions n
(vi) Use of ¢
(viii) You

(iv) Question numbe@ re short answer type questions, carrying marks each.

be@ﬁ to27 are long answer type questions, carryiivg marks each.
rs is not permitted. However, you may use log tables, if necessary.

the following values of physical constants wherever necessary:

1.6x10"°C

B, =4t x10 ' TmA™

£,=8.85x10"" C* N'm™~
1

4re,

=9%x10° Nm* C™*

Mass of neutrom, =1.6x10*" kg
Boltzmann's constamt=1.38x10 > J K
Avogadro’'s numbeN, =6.023x10* /mole
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(i) 797 @@AT 1 & 5 ST T ST GHR & G99 &1 374 TAF F97 Q& 31 & &1
(V) 97 @& 6 & 12 @F I B & §97 &1 379 goiab §97 qt i &7 21

(V) F97 T@T 18 & 24 41 @ S0 GBR & G99 &1 379 TAF F97 AT o
(Vi) 797 q@r 25 G 27 &9 T FHER & F97 &1 399 FAF 9T G

(Vi) PTFAT B FTIIT HI AT TE & | TN, AA9TH & Al
IUIIT F GET 21

(viil) T&T STa9FeE & ST AT Hifad Haasl &

c=3x10°ms’! @
h=6.6x10"*Js &
e=1.6x10"C

B, =4t x10 7 TmA™

g, =8.85x10"2 C>* N m~ @
1

=9%x10° Nm” C~*
4rne,

EE H Gl ml@l ke

1<§1.38><10*23 JTK™!

N, =6.023x10* /mole

acting between two point electric chargesnd g kept at some distance
ir, attractive or repulsive when (jy,c> 0 (ii) qq,> 0 ? 1

¥ ag q %8 g W Ryd 1 fowg fagq sawt q,der g, % 9= @@ A ad
BT S7eraT Wi, siafe (i) g,g, > O (i) qg, > 0% ?

2. Show graphically how the stopping potential for a given photosensitive surface varies
with the frequency of incident radiations. 1

6 GigHt g I9Me i et feu 10 gera-gumel g & forg smafaa fafeeer @ smafa
H gRads 29 W R fawa fhe yeer aRafda gmr &1
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3. A TV tower has a height of 71 m. What is the maximum distance upto which TV
transmission can be received ? Given that the radius of the earth = 6.4rx 10 1

Rl TV WMR & $ars 71 me | fraet aiferpas gff @6 TV ST e foham ST dehal
T2 fear T ® o6 gt @t B = 6.4 x 10 m.

4. Which one of the two diodes,[and DO in the given figures is (i) forward bias
(i) reverse biased ?

—2vV D,'>,|1 N\/\/\/\/\——l
— OO

IS,
S euft w f & 9N el D D, & %@z(i)mﬁfmmﬁa
(iii) wyafefyw amatad &2

D,

—2V >

D,

5%
"\

communication channel for the transmission of a message signal
width of 5 MHz. 1

% g1 fa & w9 & U ®iE 99 §9R o9 d geey |

erical Gaussian surface encloses a chagygof10 '°C.
alculate the electric flux passing through the surface.

How would the flux change if the radius of the Gaussian surface is doubled and
why ? 2

—2V

Rt Tl Mo 7 # 8.85x107°C Sy uRas B
() U= & oA Al Jgd G qRebid dioid |

(i) e TeEE g H B g A AW, A1 3H R H A aRad| 8 SR
i 7
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7. In a copper voltameter, the mass of the ions deposited in 30 seconds is m grams. The

current (i) vs. time (t) graph for the experiment is as shown in the given figure.

T200
T 1004------ 5 - B
T i ! C
0 10 20 30
—> t(s) Q
Calculate the value of E.C.E. of copper in terms of the mass, m, depositée. 2
<&
For a given thermocouple, the emf generated jts ends is given by E 2 at + bt
where t in °C is the temperature of the hotguncti e cold junction being at O °C. If
a =10uV /°C and b =-0.0uv/°C?, calcylate Wthe value of inversion temperature

in°C.

fhel BT Al | 30 9h0s H

(i) @ (i) g9 (1) & 9=
-200 %

A

fafua 2 21 v & foe faeq aw
T T E

]

i (mA)

1001~ - - -

B
¢
1
|
:
|

20 30
— t(s)

ZHIE M U&l § B & foEg-uEEee Jonie (E.C.E.)® A qRefed
|

SEIE

forelt fow w0 qu-de@ g & fou sEd R W Sfa faarn @@ (emf) E = at + BEwr
=h e T B, SEf taw Gfr @ °CH aig & qur sfid |fr @1 a0 °CE 3
a =10 /°C a1 b = -0.02uV/°C?dl °C § HehH &I HF YR BT |
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8.

55/2/1

In an ammeter (consisting of a galvanometer and a shunt), 0.5% of the main current
passes through the galvanometer. Resistance of the galvanometer coil is G. Calculate

the resistance of the shunt in terms of galvanometer resistance, G. 2

Up U # (S Rl Temer 9 g § faer 9 8) g@ faEq 9w @ 0.5%
TR ¥ yatted Brar © | feaarHey & HUsdl & Iig G g1 el &
gferer, G & wal § gie &1 yfoRrer aRefad #if |

An electric bulb B and a parallel plate capacitor C are connected in serie the a.c.
mains as shown in the given figure. The bulb glows with some brightness.

QJ ’
I
a.c.
How will the glow of the bulb be affected on u‘@lelectnc slab between the plates

%ﬁﬁ‘@ﬁq&g&na.c.ﬁmﬁ@
ofishy § gaifoa fohar T 7

[ % A/ qOUEd &d W@ W I B gid I T THET 9SIe ST
g @rer i |

does the statement, “natural light emitted from the sun is unpolarized” mean in
s of the direction of electric vector ? Explain briefly how plane polarized light can be

produced by reflection at the interface separating the two media. 2

“gd BN I YTehien JehTST STET BT & |7 dEd i & &G & 9al § T ghde
q T qQd &7 & AT Bl ggg B AT STRIYS W OWEES ERT R YRR gHad

giad YeptsT I fohaT ST Hehal &, &g § e i |
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11.

12.

13.

14.

15.

16.

The output of a 2-input NOR gate is fed to a NOT gate. Draw the logic circuit of this
combination of gates and write the truth table for the output of the combination for all
inputs. (i) attractive, (ii) repulsive. 2

o-fqasft NOR e & frfa &1 forelt NOT i @t fear Sirar 21 TSl &% 39 9o & d%
aRaer difew qor o fFEa & oo gaee & e @ aeae e fafae )

What is remote sensing ? Write its two applications.

g ST F1 &7 30D & FIIART fafay |

On what principle does a metre bridge work ? Draw a circuit diagr. Q}Iain how
this device can be used for determination of an unknown resistance. 3

WX G b B B F faE g0 U fagg aiuy diee gg e 5 =&
%wwwm%mmﬁﬁmmﬁ% ST Fha

g q
Derive a mathematical expression for resistiv ductor in terms of number

density of charge carries in the conductor and 3 @ Ime. 3
fopdT aretes &l gfcreshar & fT S9 aras [ & qEr g9 qar faenfa e

& wel H O e g i |

State Ampere’s circuital law. Wiite
circular colil of radius R carr§fing
coil.

UFRR &1 aRued IPR Brear &1 garer. Fusdl s | R o yanted &
W E, B dE WA & & fau o fafew | 38 ot & RO FEhE &

@ @it |

ression for the magnetic field at the centre of a
rrent I. Draw the magnetic field lines due to this
3

¢

Write the\ex ion for the force acting on a charged particle of charge g moving with
the presence of magnetic fidkd Show that in the presence of this force
he Kinetic energy of the particle does not change.

S instantaneous power is zero.

g@aﬁaaaﬁa%wﬁ@ﬁrﬁ;év%nﬁwﬁﬁqu%ﬁ%ﬁaﬁﬁﬁwwmw
% fou @ios [Wiew )| 98 uizy & 39 9 & suRafy o

() T H AT St § GRadT TEl e
(i) T F AwETE ARk LT BT © |
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17. In a series LCR circuit, define the quality factor (Q) at resonance. lllustrate its
significance by giving one example.

Show that power dissipated at resonance in LCR circuit is maximum. 3
T Lofleg LCR fEq 9Rue & [ of9Ae W Ol ®Reb (Q) i IR i@y | Teh
I ST THHT Hed TR BT |

Iz a9 fF orAre @ Rafq & LCR uRuy § gfts e siftresaw iar )

18. A circular copper disc 10 cm in radius rotates at a speedrofdlls ab % is
through its centre and perpendicular to the disc. A uniform magnetigyfiéld 0f/0.2 T acts

perpendicular to the disc.

() Calculate the potential difference developed between axis Of the disc and the
fim.

() Whatis the induced current if the resistance of the 3

A resistor of200 Q2 and a capacitor of 4 ected in series to 220 V a.c.
source with angular frequendy) =300 Iate the voltages (rms) across the
resistor and the capacitor. Why is t ic sum of these voltages more than the
source voltage ? How do you resolye this pa dox?

10 cmfEr=an &1 aid @ e % TG T SGh b d IO ATl &
& ufka: 20mrad/s® 9T w21 0.2 T UHade g &7 39 256

& WA B BT ©
0 %W%aaam@mﬂ%@ﬂmﬁwwﬁmﬁﬁm|

(i) afe 20 2, dr o8 IR awr & 2 R 87
rgar
MRt (©) & 220 V & JeATadt &Ry (a.c.)8d § Sofsha § @ 200 Q &

A (rms) dicedm Repfrd ST | 37 F1 deedrstl Sl SIS IRT i 6l
T oiferer @l BaT 87 ST 39 [ & qHtenT e e ?

19. Draw a labelled diagram of Hertz’'s experiment. Explain how electromagnetic radiations
are produced using this set-up. 3

T & WO H AW AR BT | 3 GRS e B S # M-
faferor e Saw fhr Id €, T sy
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20. How does the frequency of a beam of ultraviolet light get affected when it goes from air
into glass ?

A ray of light incident on an equilateral glass prism shows minimum deviation of 30°.
Calculate the speed of light through the glass prism. 3

g F BE H YAM B T QSN GHT I b SR R gRR gwifad B
g7

®E & ga 05 W osmufad wE gerer @ fRer 30° #r staad feEee

S FT b OoT 4 TRY AW WEW A A e e 0

21. An electron, a-particle and a proton have the same de-Broglie @\gth. Which of
these particles has (i) minimum kinetic energy, (if) maximum kinetic rgy, and why ?
In what way has the wave nature of electron been exploited i 6!" rorﬂnicroscope ? 3

fopar To@e, UTHT YT o7 U &l I-SFdl qeireed : i q fhg &
B ufest St (i) e, (i) srfeeaw & iR @) T Jqerestt o seige &
T Ypfa ® fhd YBR @MW Io@T T B?

22. State the law of radioactive decay. Est athematical relation between half-life
period and disintegration constant of IVE nucleus. 3

e @ STef-ag e faued i

23. Distinguish between r@s on and fusion. In a fusion reaction

"H+ H— e+

6049 u; m (iHe)=4.002603u; m, =1.00867u; lu=931.5MeV/C’. 3
foge qen v e | 4g Hie | it daa sitiea
H+ JH—> [He+n
9 g Sall @ " (MeV H) aRefaa s | faar mr
m (CH)=2.014102u; m (CH)=3.016049u;  m (He)=4.002603u;

m, =1.00867u; 1u=931.5MeV/C’
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24.

25.

Draw a schematic diagram of a single optical fibre structure. On what principle does such a
device work ? Explain the mechanism of propagation of light signal through an
optical fibre. 3

TUhd YISk O &I SA1GS H Faedd ARG TIFU | T8 YR B gith (6
fEra W & wr &7 fhdl ghiae a=] § 9o Read & ST ot fhanate e
I |

Derive the expression for the energy stored in a parallel plate capacitor ofsga
with air as medium between its plates having charges Q and — Q. Sho @

can be expressed in terms of electric field%ag E*A d where A is @ of each
plate and d is the separation between the plates.

How will the energy stored in a fully charged capacitor When the separation
between the plates is doubled and a dielectric m lelectric constant 4 is
introduced between the plates ? 5

OR
Define the term dipole momemt of an electfig di indicating its direction. Write

its Sl unit.

An electric dipole is placed in a ufiiormlectric fidld Deduce the expression for

the torque acting on it. In a paflictilar Situation, it has its dipole moment aligned with
the electric field. Is the equilibriim s @ e or unstable ?

C wiel W AT Qaar — Q 3R Wit & 9=

[ & i gaedT ¥

¥ A Bl ol omafd e # GRSt § ar akads e
Ygdr

e faud & faud oMt p AT URWIN SHAT ST A awi gu wN | s

S| 9= foiay |

F¢ g Ty Feel whan Frg-ae E § Rud B 158 W P qwemEst & R s

e A | fr fadie affRefy # sow fayg ompt fregde & At w@fad B1own

T TRy & STear ey
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26. Define the term ‘wavefront’. Draw the wavefront and corresponding rays in the case of a
(i) diverging spherical wave, (ii) plane wave.

Using Huygen’s construction of a wavefront, explain the refraction of a plane wavefront
at a plane surface and hence verify Snell’s law. 5
OR

Derive the relation between the focal length of a convex lens in terms of the radii of CuMiatureof
the two surfaces and refractive index of its material. Write the sign ¢ jons*and
two assumptions used in the derivation of this relation, 6

A convex lens of focal length 40 cm and a concave lens of foca@ — 25 cm are
kept in contact with each other. What is the value of power of this combifation ?

L 2
‘FEMWC ® gRYeT fafge ) (i) suERa Tena a3, (i) %WH&TW
fepeot i
T & JOT &l W1 & SUANT b [hal qadad T T AT L
HITT qIT = & 9T & AU HITT |

el Sa@ o9 T Wihd T, WF & TRl BT qr o] & qerd & STeHih
& /= gy GO Hifg | A F H ITAN Bl T8 8T qRUE a°m
A AfEE fafey |

40cm®w§ﬁ%@ o5 g B o S u g F e § @
T 9 GAST Hl Qe FT B?

L 4
27. Explain, help of a circuit diagram, the use of an n-p-n transistor as an amplifier
in co mitter configuration. Write the expression for voltage gain of the transistor.

uency response curve of this amplifier.

ill the current gain of a transistor be affected if its base region is made thicker
compared to a usual transistor and why ? 5

OR

Draw energy band diagrams for (i) an intrinsic semiconductor, (ii) p-type semiconductor.

Draw symbolic representation of a zener diode. Draw its V-l characteristics and
explain, with the help of a circuit diagram, its use as a voltage regulator.
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TR aRuy M@ @ FeEdr ¥ SHAMS-Idie [ | Rl n-p-nZifoey @1 gaeE
% T H SUANT W HU | T B dieedr dfe & g dwe fakae | 3| gadE
&1 SYRT STfehar @b Wit |

i AT ZTE &l gaar | fohel 2Ty &1 SR &= Hiel a1 faar S, ar Saet
ORI AT W FT JHE T SR F/ 7

SEIE

(i) foreft 997 srefamaes, (i) p-9HR & STefms & [T Sof 9us 3 @ﬁﬁq@q
o

Rl IR SIS &1 YAl Meqol @iy | 396 V — | SIiyarafoes g9l
RE &l FEdar 9 HHT diceal Ma=eh & &9 § SYINT T S |
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