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PHYSICS
Time allowed : 3 hours Maximum Marks: 70
fAeRa @ : 3 gue Afermaw siE ¢ 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 1 re short answer type questions, carrying one mark each.

(v) Question numbe 4 are also short answer type questions, carrying three marks
each.

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

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

be@ 25 to 27 are long answer type questions, carrying five marks each.
rs is not permitted. However, you may use log tables, if necessary.

the following values of physical constants wherever necessary:

1.6x107"°C
B, =4t x10 ' TmA™
£,=8.85x10"" C* N'm™~
1
4re,
Mass of neutrom, =1.6x10*" kg
Boltzmann's constamt=1.38x10 > J K
Avogadro’'s numbeN, =6.023x10* /mole

=9%x10° Nm* C™*
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1.

() @ go7 sifvard &

(i) F97-97 & @87 W #I fasweq 7&f &1 b7 off &t Sj aret U §97 5. i Sl are U g9
4 3T gig sl ard = g9 § Al g fawey guaer &1 U9 gl § snmget fod
TI7 § & I Tk §97 & Her &1

(i) 797 @@r 1 5 3fd @g I JHR & F97 &1 374 J% G979 Qb 31 T &1

(V) 797 9@ 6 & 12 TF T JFR & F97 &1 79 g% T97 § AHI T &1

(V) F97 G@T 18 & 24 1 @ IO GHR & G99 &1 79 qA% g7 T A,

(Vi) F97 T 25 @ 27 31 FO¢ FBR & §99 &1 599 gAF FIT YT

(Vi) P B FTFT F AT TE &1 T, SHAITEH & A AT ariorar &t

c=3x10%ms™

SYAIT # THd B °*
(viii)aﬁmswﬁwﬁwﬁ%ﬁﬁwﬁwﬁa}wc gad & -

h=6.6x10"*Js

e=1.6x10"C

B, =4t x10 ' TmA™

£, =8.85x10"" C* N"'m™

1

=9x10° Nm’ C~*
4rne,
=g H Held m, =1.6x @
e adis k 5138 JK!
SATENTIET el W@o 3x10% /mole
irc%, the voltages across an inductor, a capacitor and a resistor are

V respectively. What is the phase difference between the applied
rrent in the circuit ? 1

o H U, HUIRT 77 gfcriesd & R W dieeant swast 30 V, 30 Vaer
TS dfeedT qaT IRYY & R 9 & 4= fhar dar &7

iolet radiations of different frequenciesandv , are incident on two photosensitive
terials having work functior&, andW,(W, > W,) respectively. The kinetic energy

of the emitted electrons is same in both the cases. Which one of the two radiations will
be of higher frequency ? 1

1 TRT-guTE gere R drwad W, a = W, (W, > W) 8, T WIS fafeer e
SMgfEt Hu: v, A4l v, &, SAAfad § | S Yol § Scaterd Soidelel bl el ol
AW £ 1 39 aq1 # & fopg fafoseor &t emafy siferes &2

In a series LC
30V,30V
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3. Define the term 'activity' of radionuclide. Write its Sl unit. 1

fopdll AR gariles &l Hishaar @l aR9T i@y | 38 S| aee fofay |

4. An electron is moving a along +ve x-axis in the presence of uniform magnetic field along
+ve y-axis. What is the direction of the force acting on it ? 1

gATHE Y-3T8 & IR URFAN TEhig & hl IJURAfd H HiE Idde[ gHD X,
& TS A FY W@ &1 TH W B a0 B G FT 87

6x10° Hz smgfy @1 aesd a1 & fau faga geer & @ fehaer

5. What should be the length of dipole antenna for a carrier wave of f%@

6. Two point chargest uC and-2 uC are separated by a dist f 14n in air. Calculate
at what point on the line joining the two charges is the elects | zero.

4pC T -2 pC % a fag Srder ag # Th-ga  1m
& fHae arar @ ) osE fowg @ Rafa ot

LK g1 39 T et
Fa fava = 7

7. Avoltage of 30 V is applied across a car, istor with first, second and third rings of
blue, black and yellow colours resp, Iculate the value of current, in mA,
through the resistor. 2
WWWWW AT HAM: A, BIel qar diel For
g, & fod w30 V& dieear | gicRierss & gatfed B el fEq amT @

HﬁmAﬁqﬁcsi%ﬁaﬁﬁQ

8. A galvanometer has siftance3012 It gives full scale deflection with a current of
2 mA. Calculat the valte of the resistance needed to convert it into an ammeter of
range 0-0.3 ) 4 2

g 30Q §1 g8 2 mATET G & A1 qot dEE faaer S
% N H yRafdd & & U siaas gfader &1 AW gRefad

IcUlate the current drawn by the primary of a transformer which steps down 200 V to
V to operate a device of resistanég). Assume the efficiency of the transformer to
be 80%. 2

OR

An a.c. voltage of 100 V, 50 Hz is connected across a 20 ohm resistor and mH inductor
in series. Calculate (i) impedance of the circuit, (ii) rms current in the circuit.
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10.

11.

. Two semico

I TEEFAT H iR HISAl RT @ A ATl [GEd R IRefd i e SeanT
200 V &1 20 V T ST=mEl &3 20 Q FicRre @i fRHT gfth &bl Felierd e & g fehan
AT T 1 IEHET B gedr 80% AU |

SEIE

100 V, 50 Hz# geamedt e (a.c.)dieear &l, 20 Q gfades a1 2 mH 36 &
A & =1 & Sirer sfar &1 (i) 9w v yfcaren, (i) 9Ruer @ avf-areE-qa (rms)
G UReid BT |

N\

Define resolving power of a compound microscope. How does th Qower of a
compound microscope change when

() refractive index of the medium between the objectand o ive Iens Increases ?

() wavelength of the radiation used is increased ? 2
qYhH oAt Pl [a9eT e & aRamr faRaw | e | o faweT amar o

T qRAcE el & S

() =% T AWGYIh W@ b i & HreEw

(i) SuEr T S At fafeer & 77

Draw a graph showing the vay potential energy between a pair of nucleons
as a function of their sepagat ate the regions in which the nuclear force is
(i) attractive, (i) repulsive. 2

lFAAT &b A Bl H qRac I Al & JIRT H BAT AR ITH
difaw | 399 T & 3 &t A g (i) e, (i) wfoerdt

materials X and Y shown in the given figure, are made by doping

()  Willthe junction be forward biased or reverse biased ?
() Sketch a V-1 graph for this arrangement. 2
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et 29T < SrefTas qerdl X g9r Y o e R @l hHsn Sfeaw aern SiEae
& | AT Hh ST T S | O F 39 AR 3% Uk & A A g & R H
e Rl 928 9 gaifea fear @ B

X Y

-
' @
() o1 g8 9 Wiy IEfdd Rl ST9ar Ugaieiseh araid?

(i) =T srEEm & fau V- | I gy

13. State Gauss's theorem in electrostatics. Apply & Q\ to derive an expression for
electric field intensity at a point near an infinitely long g @ charged wire. 3
fer fagfoen @ ew W fafaw) | I AR B A AR
R & e fedr farg @ foega-ars *® U =@9e Fgad wH & fau

I |
14. Explain the underlying princi %g of a parallel plate capacitor.

If two similar plates, onarea A having surface charge densitiesnd —c are
separated by a dista Ingair, write expressions for

() the electric

(i)

Id atgomts between the two plates.

R @l FEfER &1 e fer @ i )

T dqfeeht 8 qde &1 9% A, JOF a9 89 +o adT —o adT ag
T g g d @, df Fefatad & oo e e

() cF ufeHRt & 99 & fagsl W fEg-aa
(i) ufeewst & dF favarr |
(i) =T YBR I AR H aiiar|
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15. For the potentiometer circuit shown in the given figure, points X and Y reprensent the
two terminals of an unknown emf E'. A student observed that when the jockey in moved
from the end A to the end B of the potentiometer wire, the deflection in the

galvanometer remains in the same direction.

+| L=

{+ )2
I | —*)

A +B
- QO

X Y

What may be the two possible faults i @it that could result in this

obsevation ?

1) more, (ii) less, than that at the end

If the galvanometer deflection at th

-_
|

Using Kirchhoff's laws, establish the balance condition for the network.
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TIMMT U grefrermier aRy § fag X @en Y et ot faaraa. (emf) E'® & faet
H FEfug s 21 B el ae Yeor war & 6 99 St & diefEEe an & R
A R B& X @ 9 2, a Ty § faemor us & four § war ®)

+| L=

I |

A
I

afRger & I HE & G9F JfeAt & qawar €
e Ao § Y B w faemor fR A&y

%@ﬂgﬁwﬁw%?
E (i , (i) 9 &, @ SR & T I Ffeat
¥ ¥ ufgy § e Jfe g0

Tdeh GehYOT | O IR hl Yt BRI

%qmqﬁqaﬁsrﬁﬁ‘@?z,tam R, & U Jead syitar @ )
. ) |

\ g

R,

+

foR@s & el &1 ST #h, T dedd B Ggad & T od T it |
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16.

17.

18.

What is Seebeck effect ? Plot a graph showing the variation of thermo emf with
temperature of hot junction (keeping cold junction at 0°C) of a thermocouple. How will
the (i) neutral temperature, (ii) inversion temperature of a thermocouple change when
the temperature of cold junction is increased ? 3

e (SIeeh) g T &7 fohel adea 9™ & o A | & a9 § aRaes & 9
A-fRq-are® 9@ § & ard 9Rade (Jafh 337 |fer &1 a9 0°C @M T &) &l a9
& fog e difw | fRdr audee g & (i) Seri am, (i) =gekd a § 39 a6 &

T gl H & FT IAEG BT &7

Name the following constituent radiations of electromagnetic spectrum W@

() produce intense heating effect.

(i) is absorbed by the ozone layer in the atmosphere. ®

(i) is used for studying crystal structure. @

Write one more application forr each of these radiati Q 3
Frq g ST & o et s ; ferfa it

() g ST g9T ST FA £ |

(i) =TgHsA A AN WA BT FYRTY ST 2 |

(i) fpEeeig QAT & Srea

T g fafe Sy fatan |

A double convex lens ss of refractive index 1.6 has its both surfaces of equal radii
of curvature of cme ach. An object of height 5 cm is placed at a distance of 12.5 cm
from the lens. te the size of the image formed. 3

q I Rl IHATAA W & ST geol i Fshal PeaTd FHMH ST I
CMTATE BT HIE a5 38 @9 F 12.5 cmgll | T T 2 | I arel gfafae
FITT |

w a schematic diagram of the experimental arrangement used by Davisson and
Germer to establish the wave nature of electrons. Explain briefly how the de-Broglie
relation was experimentally verified in case of electrons. 3

B G MG IS R B o e o 1 G s e O (L o S 21 B o A KU A 1 B B | A
IR el & FaET AN WiT | SadiAl & YT § -Srell e &l I
e g YR fRar T, 98 § e Sy |
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20. Draw the graph to show variation of binding energy per nucleon with mass number of
different atomic nuclei. Calculate binding energy/nucledh@f nucleus. 3
Given :

mass of})Ca =39.962589 u
mass of proton = 1.007825 u

mass of neutron = 1.008665 u
and 1 u = 931 MeV/C

fafter o) ARl @ gEME §En § qRadd & @ gfd <ot 93
ﬁﬁﬁﬁﬁﬁa&ﬁ%mwm|#®$aﬁww@ﬁ
ot A | ()
fer mm %

%Ca & =@M = 39.962589 u ¢

g & gseEEE = 1.007825 u @

o w1 g=@EE = 1.008665 u

a1 1 u = 931 MeV/C

21. Draw the circuit diagram of a common em| er using n-p-n transistor. What is
the phase differnece between the inpuf’s nd output voltage ? State two reasons
why a common emitter amplifier is preféfretito a®ommon base amplifier. 3
N-p-n 2t &1 IUFM Hieh yad®d B IRIS STR@ @itaw | e
fa dar fela dicear & %?meaﬁwff
IS D JaEfF F® T Srar T A #Ro fafaw

22. Explain the formati epergy band in solids. Draw energy band diagram for (i) a
conductor, (i) an intrin iconductor. 3

w0 Fifrw | () FrE =, (i) BRI el & R Ser-aue

23. lation ? Explain the need of modulating a low frequency information signal.

Ip of diagrams, differentiate between PAM and PDM. 3

| &7 frdr e oy g Rea @ ATgfaa @ @l STasaedT TR i |
[ & Ferar 4, PAM @ar PDM ¥ g i |

24. Write the acronym LASER in expanded form. State any four reasons for preferring diode
lasers as light sources for optical communication links. 3

aRaelf g LASER &1 faeaiiRa &9 fafau | wemtfares 99 a¥aeh! & fw yemsr @il & &9
T A WO B STEd T8 [T 99 &% @iE aR IR kg |
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25. Explain, with the help of a labelled diagram, the principle and construction of a

cyclotron.
Deduce an expression for the cyclotron frequency and show that it does not depend on
the speed of the charged patrticle. 5

OR
Distinguish the magnetic properties of dia, para- and ferro-magnetic substances in
terms of (i) susceptibility, (i) magnetic permeability and (iii) coercivity. Giv
example of each of these materials.
Draw the field lines due to an external magnetic field near a (i) diamagnetic,
(i) paramagnetic substance.

AT ARE & Feddl § AEdalge & §aadr qdr g @

AT ST & o7 =i geas Sty qar 29isy 6 g8 smgfa & AT
R R T8

Jgar
(i) gonfedr, (i) T arergdn qon (i) fanfedr &
et & TR IO F AT HINT | ST qert |
() ufcrgmrer, (i) ST g & e fret
it |

26. Explain the term 'inductive reactance’
reactance with frequency of the applie
An a.c. voltageE = E sin ot is appli S a pure inductor of inductance L. Show
mathematically that the current ugh it lags behind the applied voltage by aphase
angle of /2. 5
OR
Explain the term 'ca@v? eactance'. Show graphically the variation of capacitive

raphically the variation of inductive
voltage.

reactance with freque e"applied alternating voltage.
An a.c. voltag oS s applied across a pure capacitor of capacitance C. Show
mathematica t thg,current flowing through it leads the applied voltage by a phase angle

TS I | STIYGH TeATad ateedl &l STgRy § IRad & & 9Xfors
F U WiTHT 3T |

aEst W & fadl W g gmEdt o (a.c.)deedr E = E, sin ot 39®
T | TR w9 § 9% e 6 sE yaied e At fOE O Sy dedr
BT /2 ERT 99T Bl 2

rgar

‘TRar GfcaTa’ &l T FHIRTT | STYIH TATad! dieedl &l gy § GRad & |qrer arar
yicemd & qfad= & W diast a9 |

C aiiar & frdr smeyl §amia & Rl W #IE ydm@dl 9rr (a.c.) dieedm E = E, sin ot
SIS Bl A & | MORT & T8 TN O @Y GAed B Al e 4w Sy
Feedl F FHaT BT 7 /2 FR AT Bl T
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27. State the essential condition for diffraction of light to take place.

Use Huygen's principle to explain diffraction of light due to a narrow single slit and
the formation of a patern of fringes obtained on the screen. Sketch the pattern of
fringes formed due to diffraction at a single slit showing variation of intensity with

angled. 5
OR

What are coherent sources of light ? Why are coherent sources require@ to @btain
sustained interference pattern ?

State three characteristic features which distinguish the interferefice p due to two
coherently illuminated sources as compared to that observed i jfraction pattern

due to a single slit. ‘
YR & fJaaq & oo smagas o oy |
T & UG & IYART b fhal Haiol Uehd mwﬁaﬁ?wﬁ
R T Bpotl & Yo @1 I91 T FHIT | T 0 ﬁftri%m%raﬁ‘c:feﬁﬁgq
frdt e B W faads & @R 99 e
YIS b BATHEG AT FT Bl &7 e T B b [0 FaAEas gl
FH SFATRAT HI Bl B?
Ty i fafire @eor fafag g I Gidl & BROT T AT Ja
g H Uohd {30 & Yot ¥ 9g fopam S oE

L
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