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PHYSICS (Theory)
Hifus e (Fsifas)

Time allowed : 3 hours ] [ Maximum Marks: 70

fReRa aaa : 3 gud | [ siferpaw o/ @ 70

General Instructions:
(i) All questions are compulsory.

(i) 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 number$ to5 are very short answer type questions, carryong mark

each.
(iv)  Question number§ to 12 are short answer type questions, carryiwg marks
each.
(v)  Question number$3 to 24 are also short answer type questions, carryimge
marks each.
(vi)  Questions numbera5 to27 are long answer type questions, carryfivg marks
each.
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(vi)  Use of calculators is not permitted. However, you may use log tables, if necessary.
(vii)  You may use the following values of physical constants wherever necessary:

c=3x10°ms™"

h=6.6x10""Js

e=1.6x10"C

B, =41 x10 ' TmA™

£,=8.85x10" C*N'm™

1
4rne,

=9%x10° Nm” C™*

Mass of neutrom, =1.6x107 kg
Boltzmann's constamt=1.38x10 > J K
Avogadro's numbeN , = 6.023x10> /mole

qE AR -
() & go7 S €1
(i) 9797 & G877 97 FIF fAweq 78 21 v off gt s/l art v g9 F, T Sl ard

U §97 H S gra A ard i+l go § Hiqdt 997 fawey sy &1 oF gt 7
T 3T T g7 F & HIT U g97 & Hew 2

(i) 797 g@T 1 & 5 37 g TR FHR & F97 &1 579 JA% 797 Qb 5% & &1
(V) 797 9@ 6 & 12 @ I YR & T97 &1 577 T® 997 & AH &7 &1
(V) 797 9@ 13 & 24 1 79 TR JFR & F97 &1 379 g% F97 T SH FT Z )
(Vi)  F97 T&IT 25 T 27 % T FHR & §97 &1 579 gAE g7 GiT h # &1
(Vi) BT B IYGIT B AT TE &1 TN, SHETE & Al AT TGATHT TRITA
T SYINT B GHA £
(viii) &l ST & oY [EffaT difaw Faaisl & a0 # SYT #Y ahd &
c=3x10"ms’
h=6.6x10""Js

e=1.6x10"C
p, =4mn x10"TmA™

£, =8.85x10" C*N'm™

=9%x10° Nm* C™

4ne,

g H defd m, =1.6x10 kg
JieesmE e k=1.38x10 JK'
HAENMET & @1 N, = 6.023x10* /mole
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1. An electron, an alpha-particle and a proton have the same kinetic energy. Which
one of these particles has the largest de-Broglie wavelength ?

foreT Scia2, UEHT-H0T qaT IS &l el $Hofl J99 &1 399 § [ o1 &l =gl
e atferean ®?

2.  Why should the material used for making permanent magnets have high
coercivity ? 1

R TEh IAE H SUART B Al qerd i I=q funiear wi e =@nfen?

3. The radioactive isotope D decays according to the sequence

D §] Dl—partlcle D,

If the mass number and atomic number gfade 176 and 71 respectively, what
is (i) the mass number (ii) atomic number of D ?

foreft Afeamufee wmeent D @ & fr=ifafad 9 & STHER e @ ¢
p P p TEF g
afe D, T Ze ST Q4T U] I HAST 176 T41 71 €, A D & (i) Fed d@
(if) AT TR FT E?

4. What will be the values of input A and B for the Boolean expression

(A+B).(AB)=17? 1

T @9® (A+B).(AB)=1% fau Fast Adem B & am w|w &2

5.  Why is frequency modulation perferred over amplitude modulation for transmission
of music ? 1

qid & TR0 & fu W wigad & qad H ghi Aige w i st
o fpar S &7

6. The output of an OR gate is connected to both the inputs of a NAND gate.
Draw the logic circuit of this combination of getes and write its truth table.

fedr OR e & fwia = fFar NAND T & 31 fat & gaifsa fear
Bl M & T HANH H e URYY WiT qen goge aren fafa )
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10.

11.

Draw a plot of potential energy of a pair of nucleons as a function of their separation.
What is the significance of negative potential energy in the graph drawn ?

frasiti & fRdr gIa & Rafas S @ h gUeT b Bad b €9 H STEd
FINVT | Gid T U6 § FOMHAS RIS Sofl &1 /T 96T & ?

A convex lens of refractive index 1.5 has a focal length of 18 cm in air. Calculate
the change in its focal length when it is immersed in water of refractive

, 4
index 3 2

1.5 39acih & fRdT Ia@ 9 @ a1 # Bihd g 18 HHI & | T W9 H 4/3 AuacHin
® I H A W D BIHT g A S ATl gRaad IRefad i |

Distinguish between the terms 'average value' and 'rms value' of an alternating
current. The instantaneous current from an a.c. source is | = 5 sin (314 t) ampere.
What are the average and rms values of the current ?

1T o1 e e T | O 2 G e s e O B ) L TR | e W B
I ATEteTe OrT | = 5 sin (314 tRFRR B 39 9RT & SiEd A q9T St ATene
A T 22

—
Write the relation for the forec€ acting on a charge carrier g moving with a

velocity v through a magnetic fiel@ in vector notation. Using this relation,
deduce the conditions under which this force will be (i) maximum (i) minimum.

T 4 B & AT v & TR R SR aeh o W @ 9@ 9 F o o At
Hahad UBfa | G99 @y | 36 G99 H SUART I9 91t B FAT B B a0 Bty
o @2 @@ (i) sifereaw, (i) =aw B 2|

A cylindrical metallic wire is stretched to increase its length by 5%. Calculate the
percentage change in its resistance.

grg & fRdl SRR AR A Gige Iqel aHe d 5% Jhe H A &1 Tk
g ® gfoerd aRacdy aRefad @ik |
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12.

13.

14.

The electric field E due to a point charge at any point near it is defined as

. F
EZ}}_{%; where q is the test charge and F is the force acting on it. What is the

physical significance otigg in this expression ? Draw the electric field lines
of a point charge Q when (i) Q > 0 and (ii) Q <O0. 2

OR

Define electric flux. Write its S.1. units. A spherical rubber balloon carries a charge
that is uniformly distributed over its surface. As the balloon is blown up and
increases in size, how does the total electric flux coming out of the surface change ?
Give reason.

W%@@ﬁ&T%WWﬁW%W%@W%@%ﬂEﬁE:MmE

q—>0q
/T R fohar ST B, g q e Say aer F 39 W HERd S 8 | 39 G9h
¥ lim & F1 wdifgs wew &2 e fog emawr Q @1 famq dw difuu wefe

q—0

() Q>0 (i) Q<0%|
srgar

T e @t it fafaw | s9er S, A foiey | R W@ & M (@R W 68
TS &, S 9% 0 W UHEAH &0 § faRka &) T@R # a1g WA W Sqdh! A
¥ gfg et &, 79 89S U § A AW A HA I G T qRade Brr 2
HROT oy |

Deduce an expression for the electric potential due to an electric dipole at any
point on its axis. Mention one contrasting feature of electric potential of a dipole at
a point as compared to that due to a single charge.

foreil Jea faga & wReT 3as oty W Rud ot fog W faegq fove & faw =99 s
i | et fog W aea feyga & ®ror fogg fava dar o6 fag ™ oFa o &
FHROT fIEq fawa & d9 U faRrel @& 1 Swi@ S |

A parallel plate capacitor, each with plate area A and sepaidtigncharged to a
potential difference V. The battery used to charge it is then disconnected. A dielectric
slab of thickness d and dielectric constant K is now placed between the plates. What
change, if any, will take place in

() charge onthe plates
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15.

() electricfield intensity between the plates
(i)  capacitance of the capacitor.
Justify your answer in each case.

TFH UK Uieew quiiRE, el gd@ ufded @ oaa%d A T gged d &, @l
A V % Safrd R STar & | T aTq STEfT e ATl det &l 8T W & a
gfeeahtett & 9 wiagdie K &1 d "o &1 His WIEd [l @ od ¢ | fefafad
¥ @ ufteads (afe #1E 2) &

()  ofeeme o s,
@) ufeewnt & d= g @ de,
(i) wenRer @ enRar
Teh JeRIOT H 09 IR Bl Yt T |

State Kirchhoff's rules of current distribution in an electrical network.

Using these rules determine the value of the cueint the electric circuit given
below.

1,/

i : /MW
80V 20Q

e g S # P O AR @ FREs & R fre

= et &1 " fRu o forgg aRug & foo SwEn @ faEg g/ 1, @ 99 S|
HITT |

L A
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16. Write the mathematical relation for the resistivity of a material in terms of relaxation
time, number density and mass and charge of charge carriers in it. Explain, using
this relation, why the resistivity of a metal increases and that of a semi-conductor
decreases with rise in temperature.

forer geret @ uforerRar & foo faenfa @@, 9@ a9a 9o Ay argdl & ZeE
UG A & UEl § O 999 [T | 39 999 1 START d I8 W BT {F
a9 ¥ ghg B WX TRl ang @l SioRigendr @1 9¢ Sl & a9 STeard di GioRreenar
H g AT &7

17. Explain with the help of a labelled diagram the underlying principle and working
of a step-up transformer. Why cannot such a device be used to step-up d.c.
voltage ? 3

OR

Draw a labelled diagram of an a.c. generator. Explain briefly its principle and
working. 3
AHifRd @ T GerEdl | fohel ISarl ZiFmY Rl ST E a9 st

T HIT | ] YBR B gk & IGART d.c. dieedl & Ieaaq & fag & Fal fhar

ST ?
gar

frer a.c. St w1 HifRa s EiT | s faera dur et gag ¥ W

FITT |

18. Given below are two electric circuits A and B

X,=3R X, =3R

X.~R

A B

Calculate the ratio of power factor of the circuit B to the power factor of
CircuitA. 3
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9 o1 frea uftag A qam B g o ¥

X,=3R X, =3R ¢

A B

URYY B & SMh-TON 4T RIS A @ STh-T0Tieh &1 ST TRebierd it |

19. Define the term '‘resolving power' of an astronomical telescope. How does it get
affected on

()  increasing the aperture of the objective lens ?
()  increasing the wavelength of the light used ?

Justify your answer in each case.

T QAN 1 “fades evar’ @t a9 faftqw | f=faiaa & fades evar w® =
JTT gl ©

() fEws o9 & ZR® H Iha
(i) SHERT fFT A A GRS AR H ghE
T JeRIOT H 309 IR Hl Gt T |

20. Write any four characteristics of electromagnetic waves. Give two uses each of
() Radio-waves (ii) Micro-waves. 3

R T T & ®is IR Atvwer fafg | Fefafea 3 yde & &l S9an
gy (i) d=ar a8, (i) e aard
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21. Inaplotof photoelectric current versus anode potential, how does

() the saturation current vary with anode potential for incident radiations of
different frequencies but same intensity ?

() the stopping potential vary for incident radiations of different intensities
but same frequency ?

(i)  photoelectric current vary for different intensities but same frequency of
incident radiations ?

Justify your answer in each case.

gehIg-fagd arr den UArE favg & & @i e Ot |

() F9F drar 9i=g fafer sght & srafaa e & fau U fave & | g9«
g H fFE UR Rade eidr & 7

@) | AP e fafder diear @ smafad fafeon & fag e fawa e ger
ufafda gar &2

(i) smufaa fafpeom @ T Smga weg fafver dedret & fag geerer-faed g #
e YR qRacH B &7

Teh JehIOT H 309 IR Bl Gt T |

22. Calculate the amount of energy released during tnalecay of

U — *Th + jHe

Given: 1. atomic massof;U = 238.05079 u
2. atomic mass of;Th = 234.04363 u
3. atomic mass of He = 4.00260 u

lu=931.5MeV/c

Is this decay spontaneous ? Give reason. 3
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FrfaRad a—&= § qh 85 ol Al YRATT IR iy
U — “wTh+ jHe
fermr g . 1. 2By & WA gEEE = 238.05079 u
2. 4Th & WA 28 = 234.04363 u
3. jHe & T =9 = 4.00260 u
l1u = 931.5MeVR

T T8 &9 @a: Bidl 87 R {aRay |

23. What is a digital signal ? Explain the function of modem in data communication.
Write two advantages of digital communication.

BT Hebed AT BT 22 SMhSl & GaAN | [ZY HT 37 Hewd &7 (b GaR & o e
fafaT |

24. Explain, with the help of a schematic diagram, the principle and working of a
Light Emitting Diode. What criterion is kept in mind while choosing the semi-
conductor material for such a device ? Write any two advantages of Light Emitting
Diode over conventional incandescent lamps.

AT ARG & Feddl d B JRI-IaTeie SIS B e a9 R e
T | 30 9bR &1 ik & forg srefarass garel @1 =999 #id a9g {6hg HIuevs &
oI o T AT &7 TN qEr R b et 8 YeRIe-Ocdstd SIS & g Al
A fofea |

25. Draw a labelled diagram of a moving coil galvanometer. State the principle on which
it works.

Deduce an expression for the torque acting on a rectangular current carrying loop
kept in a uniform magnetic field. Write two factors on which the current sensitivity
of a moving coil galvanometer depend.

OR

State Biot-Savart law. Use it to derive an expression for the magnetic field at the
centre of a circular loop of radius R carrying a steady current I. Sketch the magnetic field

lines for such a current carrying loop.
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T HISAT JeadHIE B AT ARG TiIT | 566 wF B & HE oy |

THTAH TEHT & H W Rl AR gREE! 0 W S H dad ad ST &
0 =it g HIf | Rl I Frsdl T@aEeY S aRT guifedr H gwifad &
e & RS forE |

Fgar

Frar-aEe aw fafae | =@ w1 SEr w6 R Brear & et gaer qu, e
1 T GRT ganed & Wl 8, & des WX ST JEaehid & I Al & g Feieh e
FINT | TH YR & GRERN 0 H J=hF & WL iy |

26. What are coherent sources ? Why are coherent sources required to produce
interference of light ? Give an example of interference of light in everyday life.

In Young's double slit experiment, the two slits are 0.03 cm apart and the screen is placed
at a distance of 1.5 m away from the slits. The distance between the central
bright fringe and fourth bright fringe is 1 cm. Calculate the wavelength of light
used. 5

OR

State the condition under which the phenomenon of diffraction of light takes place.
Derive an expression for the width of the central maximum due to diffraction of light at a
single slit.

A slit of width 'a’ is illuminated by a monochromatic light of wavelength 700 nm at
normal incidence. Calculate the valuesbfor position of
()  firstminimum at an angle of diffraction of 30°.

()  firstmaximum at an angle of diffraction of 30°. 5

HeAT TG G T BT 22 IR & AAHRT & [0 el T G bl STagdehar a4t
TSal 8?7 oWk ST H URIY & AR T Ueh Sareddl iy |

I & faferd wanr & ot it & = @ g 0.03 3t & aur vet fafat & 1.5 @ <
R fRad &1 deE dd O @1 g0 1 A § | SWERT fRY ST aTe JehTeT @l aiiesd
qfReferd I |

AAqT
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TRy & faads & aRee & fou smasas od fofau ) et uea il ® e &
fgade & #ROT a9 B Sfease # ARE & fau e FOd S |

dqrerE a @ Hi 1 700 nmaETeE & TEhavtt JwreT aR ATTEEd STEa W yer
N T ) Frefaiad Rafwt & g et @ ae aRefaa S

() 30° % faads &7 w1 T M |
() 30° % FEdT FIT H TR S |

27. State the principle of working of p-n diode as a rectifier. Explain, with the help of a
circuit diagram, the use of p-n diode as a full wave rectifier. Draw a sketch of the input

and output waveforms.
OR

Draw the symbolic representation of a (i) p-n-p, (ii) n-p-n transistor. Why is the base
region of transistor thin and lightly doped ? With proper circuit diagram, show the

biasing of a p-n-p transistor in common base configuration. Explain the movement
of charge carriers through different parts of the transistor in such a configuration and
showthat, =1.+1,. 5

p-nzEE & fiweld & wWifd ®@ & & e faae ) fEq R sma &
HEEAT & p-n SEE &1 Q07 TR el & &9 H IUANT wee Hifoy | fagh qor feia
TET & H W6 Giawt 390030 |

AT

(i) p-n-p T (i) N-p-n AT BT TdAlhTHS R Wi | TR HT TR & gaqdr
T Boh AR W SufATHa (wifea) i BT 37 Sfua uRug sm @t derar 9 sHats
MR fa=e § fRET p-n-p SR &1 969 R0 | 39 IR & faae § girex
% fafrs 9l # Ay At @ M e Hie J9r 98 ey oI =10+ 1.
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