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PHYSICS
Aifs faeme (Ss<as)

Time allowed : 3 hours Maximum Marks: 70
freiRa g : 3 gu2 sferEag sE : 70
General Instructions:

()  All questions are compulsory.

() There is no overall choice. However, an internal choice has been provided in one

guestion of two marks, one question of three marks and all three questions of five
marks. You have to attempt only one of the choice in such questions.

(i) Question numbers 1 to 5 are very short answer type questions, carrying one mark each.
(iv) Question numbers 6 to 12 are short answer type questions, carrying two marks each.

(v) Question numbers 13 to 24 are also short answer type questions, carrying three marks
each.

(vi) Questions numbers 25 to 27 are long answer type questions, carrying five marks each.
(vii) Use of calculators is not permitted. However, you may use log tables, if necessary.

(viii) You may use the following values of physical constants wherever necessary:

c=3x10°ms™’
h=6.6x10"*Js
e=1.6x10"C
B, =4t x10 ' TmA™
£,=8.85x10"" C* N'm™~
1
4re,
Mass of neutrom, =1.6x10*" kg
Boltzmann's constaht=1.38x10 > J K
Avogadro’'s numbeN, =6.023x10* /mole

=9x10° Nm” C™*
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c=3x10°ms™’

h=6.6x10""Js

e=1.6x10"C

B, =4t x10 ' TmA™
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SAENTET T J&l N, =6.023x10% /mole
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1. In a series LCR circuit, the voltages across an inductor, a capacitor and a resistor are
30V, 30 V and 60 V respectively. What is the phase difference between the applied
voltage and the current in the circuit ? 1

Tt Sofrag afRuy & Oxeh, HenfiRa aur gfcdrers & R @) dieeand sAse: 30 'V, 30 Vaar
60 V €| e T2 dieedr qen aRue @ fagg e & 9= fhder dami 8

2. Ultraviolet radiations of different frequenciesandv, are incident on two photosensitive
materials having work function&, andWw, (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

2 T qere e drwad W, @ W, (W, > W) €, T ST faferer R
SMgfrat A v, AT v, &, AHad € | Il Yl § Iteid Soidelel bl el ol
AW £ 1 39 aq1 # & fopg fafoseor &t emafy siferes &2
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3. Define the term 'activity' of radionuclide. Write its Sl unit.

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 ?

gAIHE Y-8 & AR TRAAN TEhiF & bl IURAld H HiE I GAHD X-IHET
% IR T FY W@ &1 TH W FEW I DI Q9T T 87

5. What should be the length of dipole antenna for a carrier wave of freqeeneyHz ? 1

6x10° Hz SgfT &1 ares a0 & fau faga U= & avarg fohael 8 =nfey ?

6. Two point chargest uC and-2 uC are separated by a distance of 1 min air. Calculate
at what point on the line joining the two charges is the electric potential zero.

4pC T -2 uC & o favg Ay ag ¥ Uh-g & 1 m gl | Ry §1 =9 S smast
# e A W@ | 39 fog o Rafa aRefoa @ik e w® 95a fava g 2

7. Avoltage of 30 V is applied across a carbon resistor with first, second and third rings of
blue, black and yellow colours respectively. Calculate the value of current, in mA,
through the resistor. 2

foret ra gfcRies, e Jear, Ta0 a9 JE gad A S, S q9r 9l 997 @
T, & R W 30 V&l dicedl @ Sl & | 9foigss | Yanfed & ardl e awr @
I MA H IRefd i |

8. A galvanometer has a resistance362 It gives full scale deflection with a current of
2 mA. Calculate the value of the resistance needed to convert it into an ammeter of
range 0-0.3 A. 2

Rl e & gfedig 30Q 1 @E 2 mA faeq o & |r qor I f@Eher o
Z1 38 0-0.3 AuR®R & Uiier # uRafda & & fau smawas gfedie & w9 aRefad
BT |

9. Calculate the current drawn by the primary of a transformer which steps down 200 V to
20 V to operate a device of resistanoa?. 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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I AR H qrAfE HUSAr ERT W A ATl (e R GRebiad iforg TEeT ST
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# gamedt e (a.c.)dieedr i, 20 Q gfadiesd dor 2 mH W& & ofishy
HaA & =1 & Sirer sfar &1 (i) 9w @ gfcare, (i) 9Ruer @ avf-are-ga (rms) faEg
R IR BT |

10. Define resolving power of a compound microscope. How does the resolving power of a
compound microscope change when

() refractive index of the medium between the object and objective lens increases ?
() wavelength of the radiation used is increased ?

qghH GeAeslt HI fIueT emar & qRAmT faRae | fRe G ganeslt @l faved emar |
T IRaeH BT & 99

() =g qan Afugeas o & diT & WreEm B SuddHiE SIferd & A &7
(i) TR fRu oW A fafeen & aineel 9T Ay B

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

IHRAAHT & A Dl AT ol § qRATT Bl —fRAS &b &b BT Held AFDHL T
difa | 399 78 & IR iy J@l it aa (i) SeRs, (i) ot |

12. Two semiconductor materials X and Y shown in the given figure, are made by doping
germanium crystal with indum and arsenic respectively. The two are joined end to end
and connected to a battery as shown.

X Y

/l/j/v
I

()  Willthe junction be forward biased or reverse biased ?
() Sketch a V-1 graph for this arrangement.
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.
|
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(i) 3T sEEm & fou V- | o i

13. State Gauss's theorem in electrostatics. Apply this theorem to derive an expression for
electric field intensity at a point near an infinitely long straight charged wire.

fer i @ Ted W fRaw ) 38 9T @ SEERT oM e o dig STafe
R & e 6 forg W fogg-a & digar & fau =@6ie gag &+ & fag
I |

14. Explain the underlying principle of working of a parallel plate capacitor.

If two similar plates, each of area A having surface charge densisiesnd —c are
separated by a distance d in air, write expressions for

() the electric field at points between the two plates.
(i) the potnetial difference between the plates.

() the capacitance of the capacitor so formed.

AR afded HeiRT & SR &1 Ry e et $ifg |

afe & FuH ufeEmd o g H AEwT A, T Y B9 +o 98l —C qeT da1g
4 gus g d &, df frefaiad & fog @i e

() aF ufewRt & 99 & fage W foEg-ae
(i) ufeewst & dF favarr |
(i) =TT YPR 9 YR B ariRar |
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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_ ({
| B

.
*)

What may be the two possible faults in the circuit that could result in this
obsevation ?

If the galvanometer deflection at the end B is (i) more, (ii) less, than that at the end
A, which of the two faults, listed above, would be there in the circuit ?

Give reasons in support of your answer in each case.

OR

The given figure shows a network of resistancgsRR R, and R.

Using Kirchhoff's laws, establish the balance condition for the network.
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+
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16. 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 (SIeh) g & &2 fohel amdga g™ & o TRA | & 99 § 9Rdew & 91y
T-fR-ae® 9@ § &M ad IRade (Safh 28t &fer &1 ar 0°C @M ™ &) &l Qi
% forg e difee | frdt amde g & (i) Serie ar, (i) 2T ag § g §fr & ar
4 gfg & &1 FT IUE BT 87

17. Name the following constituent radiations of electromagnetic spectrum which

() 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 radiations. 3
foe-grada Wy & oF ffafad sEEd fafeet & 9 fafag s

() g ST g9T ST FA £ |

(i) agHEA P ANH WA BN AadET # g w2

(i) FRETE @ & AT § 9gE o ¢ |

T4 § g% fafeRr @1 Uh o AT fafaw |

18. A double convex lens of glass of refractive index 1.6 has its both surfaces of equal radii
of curvature of 30 cm each. An object of height 5 cm is placed at a distance of 12.5 cm
from the lens. Calculate the size of the image formed. 3

1.6 TYACHIS & P § I ol IHART oF & ST geol bl Fshal PedTd JHH 3R Ih
30 cma@l 21 5 cm3atg &1 #1E a&] 39 @9 & 12.5 cmgd W Tl TE 2 | 9 ard gfataer
1 AT TR DT |

19. Draw 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 oAy ARl @ gewe §enm # uRads & wg Ui ool e St
4 B9 A 9Racd @ I & fT ue @it e w aved el /geasi
qR&fAd  BHIT |

fear mr ® o
“Ca @ FEEE = 39.962589 u
e @ 9 = 1.007825 u
T H gFHE = 1.008665 u
dar 1 u = 931 MeV/C

21. Draw the circuit diagram of a common emitter amplifier using n-p-n transistor. What is
the phase differnece between the input signal and output voltage ? State two reasons
why a common emitter amplifier is preferred to a common base amplifier. 3
N-p-n ZRTET HT IYAM Fh WA IS Jaedsh &1 aRue s difay | fasft
o qor A dicedt & 99 dAR T &7 WA SR YaEd @ gedr H
IR S Yadd B e uew R’ fRar Srar % & #Ror fafaw

22. Explain the formation of energy band in solids. Draw energy band diagram for (i) a
conductor, (i) an intrinsic semiconductor. 3

A | FHAT-9Ug I T ot | (i) FRT e, (i) TRt ST stefanasd & o Sett-dus
ARE Gty |

23. What is modulation ? Explain the need of modulating a low frequency information signal.
With the help of diagrams, differentiate between PAM and PDM. 3

g & &7 fhT T maf gaer e & Aigfid # # SEeasar W i |
o= @ Ferar 9, PAM @ar PDM ¥ 9 #iforg |

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. Give one
example of each of these materials.

Draw the field lines due to an external magnetic field near a (i) diamagnetic,
(i) paramagnetic substance.

THIRT G &I eI H AEFAH bl @ adl G T BT |

AL R & g =ioreh e HifT qem g9sy 76 g2 smgfr smafya o1 & ama
R R T8

Agar
(i) wenfear, (i) FewE g o (i) FRnfear & a7 ufd-, o- q9r dn-geEe
et % TR IO H AT FINT | 3T Gl F YA Hl UH-USh Sarl [y |
(iy wicgeasm, (i) SHgHE vard & e (Rl 9 g 89 & RO &7
ity |
26. Explain the term 'inductive reactance'. Show graphically the variation of inductive
reactance with frequency of the applied alternating voltage.
An a.c. voltageE = E sin ot is applied across a pure inductor of inductance L. Show

mathematically that the current flowing through it lags behind the applied voltage by aphase
angle of /2. 5

OR

Explain the term ‘capacitive reactance'. Show graphically the variation of capacitive
reactance with frequency of the applied alternating voltage.
An a.c. voltageE = E sin ot is applied across a pure capacitor of capacitance C. Show
mathematically that the current flowing through it leads the applied voltage by a phase angle
of n/2.
TR fTETd’ T HIT | AIITH YA dleedl ol AGT § IRacs & arg R
yfeqera & uftads & U6 Widwt a9iEy |
L WRor & fopelt Stmest WXep & TRl W s Yt an (a.c.)dieed E = E, sin ot JJ9g®
& SR & | TURE w9 H F8 9iEe fh 3@y yared M Al fEd 9w Sy dieedr
H &l B 7 /2 ERT UL Bl B

AT
‘GTRAT YiTETd’ Pl T I | SAIIGH T Aieedl &l A H qRads & a1 anar
yieena & uftads & U6 Widawt a9iEy |
C aiRar & el omest 9amia & Rl W @ Y@l 9rr (a.c.) dicedt E = E, sin ot
SIS Bl A & | MORT & T8 TN O @Y GAed B Al e 4w Sy
Freedl el BT 7t /2 ERT S Bl |
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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 required to obtain
sustained interference pattern ?

State three characteristic features which distinguish the interference pattern due to two
coherently illuminated sources as compared to that observed in a diffraction pattern
due to a single slit.

TRy & faada & fou smasaw o fafag )

T & [OGEFT & YA Hh fhal Hahiol Ushal BRI & HROT YISl &1 {[JadT aar 9
R T 5ot & Yo @1 I91 T I | BT O & A Aeam H GRac B a9 50
foreT TR 3 W faad" & #Rer g9 fheT e 1 @i il |

AGqr

T & FATHES FId T Bl &2 Taaiiad Aol e I @i & o0 shargas dral
FH IATRAT HI Bl B?

Tq o fafdree qeror faRau e 3R & s S didl & BReT UT ATdal des
& AT H Uhd 510 & FRT Uferd fads Yo @ 49 foRar S e |
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