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General Instructions :

1)
(i)

§229)

(iv)

(v)

55(B)

All questions are compulsory. There are 27 questions in all.

This question paper has four sections : Section A, Section B,
Section C and Section D.

Section A contains five questions of one 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.

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.

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

c=3x 108 m/s

h =6-63x 10734 Js
e=16x10"19C

Uy = 4m X 10" Tm A!

gy = 8854 x 10712 C2N1m2

1

=9x 109N m?2 C2
47580

m, = 9-1x 10731 kg
Mass of neutron = 1-675 x 10~27 kg
Mass of proton = 1-673 x 10~27 kg

Avogadro’s number = 6-023 x 1023 per gram mole

Boltzmann constant = 1-38 x 1023 JK1
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SECTION A

H H IAA GUUT H ITART 91 & ATd §T TG hl <@ o [T quol
& ®9 § 1 o SraT 8 2
HAAAT

AT &THAT h1 Ush @iF 3TT9Td JohIsT hl 31(ereh AISAT & | o= 2

Why is convex mirror used as a side view mirror in a car ?

OR
A lens of larger power bends the incident light more. Why ?

gedl < U53 H el W gl b Jrach &F o HEATEX TIh Pl HH I3
BT ?

Where on the surface of the Earth, is the vertical component of
Earth’s magnetic field zero ?

forell =TT o wHfawd w3 & fag W foggq-am W@d qee % aFeEq
1 gIedl & 2

AYAT
I SR HHE o AR 3MMeg A Afqlgehi o HHT0 § =9 &9
H 37T A B § 2
Why are electric field lines perpendicular at a point on an

equipotential surface of a conductor ?

OR

Why are manganin and constantan widely used for making
wire bound standard resistors ?



T sode, o8 V fawe d9 caf@ fham w8, @ wrag st
T & ToT =eh Ty |

Write the expression for the de-Broglie wavelength associated
with an electron accelerated through a potential V.

foreht ugrel o foTu ug ‘wraegares shi it ffEw |

Define the term ‘dielectric constant’ of a material.

Qg o
SECTION B

geq § Ty hHifge fob fordt p-n @i s/ve o Uftrert fava 8 309
BT g |

Explain briefly how a potential barrier is formed in a p-n

junction diode.

o w1 T fofgu | fag fifse for 9z fFem oot g faga ==

gy 3 |
3raT

Teh ARl TATICTeRT o TaUTehed o ToTl S35Teh gcad ShifaT |

State Lenz’s law. Show that it is a consequence of the principle

of conservation of energy.

OR

Derive the expression for the self-inductance of a long solenoid.

foret ward i dga fiOasear f gy fafee | feEft g

gfqierehdl dT9 o S+ o 1Y I dedl & Sidich =T | 92dl § ?

Define electrical resistivity of a given material. Why does
resistivity of a metal increase with increase in temperature

whereas in the case of a semiconductor, it decreases ?

5 P.T.O.
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T Al (T.V.) 2fer 80 Hiet =1 2 | 36 3iferehan gt o1 uleheH
hITSTT T8l Toh 39oh Tl ohl TV (ST TRl ST Gkl & | [Geelt
=1 6:4 x 106 m & T 3]

A TV tower is 80 m tall. Calculate the maximum distance upto
which the signal transmitted from the tower can be received.
[Given : Radius of the Earth is 6-4 x 106 m]

Ul TReh qEH hl REreT % fofu ofmawes wd e | 99w
R DI ITYH fafer ¥ Hrer a1 3 a1 I39! aHH i AT HH hl
STt 8 2

AT

o

Afeiiad 1 sor |fgd 3T T

(a) o JohIY Ush TEF HTeIY § folel HIEAH H 0 ohidl & df 3ehl
A7 9 AN & | AT 4RI Y g Toh T g F=1G Bl H Jhg
LRIER

(b) HIICA AT YA < WA, FJ ThIW Tdid gl & |

Write the necessary conditions for the phenomenon of total
internal reflection to take place. How does one account for the

brilliance exhibited by a diamond when it is suitably cut ?
OR
Answer the following, giving reason :

(a) When light travels from a denser to a rarer medium, the
speed increases. Does it mean that there is an increase in

the energy carried by the waves ?

(b) The Sun appears reddish at sunset and sunrise.
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YISl Icsish SRS (LED) 8 &1 &idl 8 ? ¢ dueid = With
Scdl sl goHT § LED o & Hgw@yul Al i fafau |
How does a Light Emitting Diode (LED) operate ? Write two

important advantages of LEDs over the conventional
incandescent low power lamps.

200 H 3R 100 cm? &% HI Th ISR TUad FUSet & 5 A
sTafad! o/ YaTfed & W ® | I8 FUSel 0-2 T < UH ThawH
Jreehi & | T g, fSreeht foen $useft & aat & oweeq 8 | 99 39
FUSH! T TA FrEhT &F F 60° HT HIU AW 7 a9 39 feAfd d
PUSTH! T T TA-TE0] IREhicTd hiTorT |

A square shaped plane coil of area 100 cm? of 200 turns carries
a steady current of 5 A. It is placed in a uniform magnetic field
of 0-2 T acting perpendicular to the plane of the coil. Calculate
the torque on the coil when its plane makes an angle of 60°
with the direction of the field.

@ us ¥
SECTION C

(a) Uh I Pusell Neadix o qrashiy & Bflwr i g 3 2
IHTST I8 fohd TohR ST 14T B |

(b) Ueh NeaaHe forEept Ifaliy ‘G’ 8, ! 38k AU § Ush Jfaly R
gANa b (0 — V) diee IRE & aieeHier d giafda feear s
Thar 3 | IfC 38 0 | V/2 dice IR & dlcedied § qiafdd
T B ol fohan afeiy <t Stravaehar gnft 2

(a) Why is the magnetic field radial in a moving coil
galvanometer ? Explain how it is achieved.

(b) A galvanometer of resistance ‘G’ can be converted into a
voltmeter of range (0 — V) volts by connecting a
resistance R in series with it. How much resistance will
be required to change its range from 0 to V/2 volt ?

7 P.T.O.
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TER 5 & o foem o foifge | Aifyehe fogues o Ay
g <t gfshanedi § ot i fagfe 6 samen Hifvm |
Write two characteristic properties of nuclear force. How does

one explain the release of energy in the processes of nuclear
fission and nuclear fusion ?

2ifSeet 1 fHaw gfcligss 1000 Q 8 | 3Hehl YR /T § 10 pA
afed FE T EITEF OT0 F 2 mA ) 3fg & 9 2 | A o §
5 kQ &1 e Tfalg Wk R ST, 1 Saedeh i (1) 910 dfed, ae
(ii) SieedT Afed qiEhicTd HIT |

The input resistor of a transistor is 1000 Q. On changing the
base current by 10 uA, the collector current increases by 2 mA.

If a load resistance of 5 kQ is used in the circuit, calculate
(1) the current gain, and (ii) the voltage gain of the amplifier.

T @A qlaRish s SRIYUTE! i HHSAEY | W GHESH |
forell gIaeier 1 STaEA AT 24 7 | Al 39 G THIIISH H gleRieh
61 TFT3 100 cm B, @ GFI <€l <l HIhH gl 1A HIT |

HAAAT

T GIF GEASHT I HETOTC FI GHEY | TH GIF GEASE F
Afirgeereh I wishg gft 1-0 Jeft qon IBremr Y wrepw g 2-0 I R |
Ifg 3Th! Zo@ TFaTs 20 THT B, I $Heh g TohU 7T AL <hl TUHT
HIfST S/9 31faw gfafers 39— W=t 8 |

Explain the working of an astronomical telescope. The
magnifying power of a telescope in its normal adjustment is 24.
If the length of the telescope is 100 cm in normal adjustment,
find the focal lengths of both the lenses.

OR
Explain the working of a compound microscope. A compound
microscope consists of an objective of focal length 1:0 cm and
an eyepiece of focal length 2:0 cm. If its tube length is 20 cm,
find the magnification produced when the final image is
formed at infinity.

8
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MHY g A1 I ek Tk AA-d AvaTs o 918 ThTAM TP
AR o Trepe forell formg W forerd-&a o foTu saih sgeet <hifT |

e

(a) i foregd foya foment foya smept 2 foreht woremm forga-am
E @ w2 | Jefita il 6 fgga W o™ aren sot-smept
N
p xE 7

(b) 39 [ feya i sueh! sTfiehan T Tqed foufa & stfieran
AT g feafa ae gu % fore foham 1l straw=res g ?

Using Gauss’ law, derive an expression for the electric field at

a point near an infinitely long straight uniformly charged wire.

OR

(a) An electric dipole of dipole moment 5) is held in a
%
uniform electric field E . Show that the torque acting on

: I - 7
the dipole is given by p x E .

(b) How much work is required in turning the electric dipole
from the position of most stable equilibrium to that of
most unstable ?

e <hifoTe, Weh YT o 3T g 3« 39 o § AR fohan
1 & 81, o fareemum fergq umw <t sufeufa o Ufee & gitef fem
&l YT HET H8 AT & |

Show, using the example of a capacitor while it is being
charged by a battery, how the equation for Ampere’s circuital
law needs to be modified in the presence of displacement
current.

9 P.T.O.
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forell diciise © oA o wwET Uk AYfad T iRgwha: giaa form
YR B ST B ? GaY H e Hifve | J9 39 Waska: gfad g
1 T g8 JIoiise © Bl ol STl 8, S8 20 JHIT ST @1 &, a1 48
TITST foh g1 3fams 3R fAfiss <@ < ¥ 2 |

How does an unpolarised light get linearly polarised when
passed through a polaroid ? Explain briefly. When this linearly
polarised light is viewed through a second polaroid which is
rotated through 2n, show that two maxima and minima can be
observed.

600 pF ot o Geria i 100 V & seft 9 mafs fohem mm 2 |

(1) 38 Ay | gfad feR g ol o1 qiehed $ifae | (ii) I 39

Ui s Selt ¥ 31 o et 311 600 pF ariar & genfa o S

foon S, a1 3@ T ° Afua feor dga a1 1 giehad i |
AT

27°C W Tsh qTIH-HaId 1 Il 100 Q § | F1d hIfT

(a) 3T T qMUsHA fH W 3R IaUe 117 Q 8 S |
(b) 427°C R FAaId I a4 |

31ed o ggred ST Ifade a9 ok 1-70 x 104 °C-1 2 |

A 600 pF capacitor is charged by a 100 V battery. (i) Calculate
the electrostatic energy stored by the capacitor. (ii) If the
capacitor is disconnected from the battery and connected to
another 600 pF capacitor, calculate the electrostatic energy
stored by the system.

OR
The resistance of a heating element at 27°C is 100 Q. Find the

(a) temperature of the element at which its resistance is
found to be 117 Q.

(b) resistance of the element at 427°C.

The temperature coefficient of resistance of the material of the
element is 1:70 x 104 °C-1.

10
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TER JoTTel! § §=X0l o T S oiF fafie fafemt o1 Seog i |
Tyee Hifay fop Weal qUN & STEAHSHT WradA g ovsl gl a%h
R by TR T 7 |

Mention three different modes of propagation used in
communication systems. Explain how long distance
communication is achieved by ionospheric reflection of radio
waves.

BISEISH WETY] <ht freTam reeen ol — 13:6 eV 8 | A T oraea
— 085 eV So1l & F — 34 eV S & I GhHU hl dl Icatod

Tt [T 61 qUTeed 1 Uieherd hIfST | I8 JUIeEd qEgie TadH
i fopm ooft & 2t B 2 (Feeart fadiss R = 107 m—1)

The ground state energy of hydrogen atom is —13-6 eV. If an

electron makes a transition from an energy level — 0-85 eV to
— 34 eV, calculate the wavelength of the spectral line emitted.
To which series of hydrogen spectrum does this wavelength
belong ? (Rydberg constant R = 107 m—1)

GISFAICI o ¥ hid o Yol THGIA sl SATEAT T | T HIT Toh
THRT ITINT ARG UM bl cdild hid H Sy AT a1 & | 39 <
Hewayui 39 ffeu |

AT

Teh HERM U T AH dlcl Freehid 9 gRIT hig A A1 gl TohaT
SITAT B ? S ATETg o ol HiY FHa fORq 9WETel Aerehl % o

A T 9 o [T ssTeh 7o shifolu |

State the underlying principle of a cyclotron. Explain how it
works to accelerate the charged particles. Write its two
important uses.

OR

Why is no work done by a magnetic force acting on a charged
particle ? Obtain the expression for the force between two
infinitely long straight parallel current carrying conductors.

11 P.T.O.
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ARG & THW-FEd THHW H T R gL, Y& () gl
g, qen (i) M fawa @1 wase HT |
TehTeI-Toeld I9Te | <@ MU TR T AL T TS FY H Ieei@ hITarg

Rreehl =ameT Jehret & a0 faga 8 9281 31 dehdl |

Explain the terms (i) threshold frequency, and (ii) stopping
potential, using Einstein’s photoelectric equation.

State clearly one observed feature in photoelectric effect which
cannot be explained by the wave nature of light.

Q@ us T
SECTION D

g Gell % foEq-aws 9 (3.UH.T%.) I gl HE dreit gk bl
faga qen wrEiveeh w1 dad § guemse | fava yavrar i
T 3T 38R (S.1.) 9 TAfEU | 39 Yehr hi Ik hl 9T gamrgd
§ gfg foFe TR &1 51 Tkt g ? I8 Tty dicediet g1 a1 &all
foeIq-aTgeh o1 ohl GO hid hi (A T Tohd TR T4 7 ?

AYAT

(a) fort@® fromi o1 sEicedH Ag O ST i T T ITed
T o ToTe TR Tfieehi o AT o 9af § 1A 9T Shifaig |

(b) T HIWT foh SEleked dq ¥ THANH ohl A ol HeX o o
Teh A TICRIY o WH ol YR & § o WH R ST
7 | Trm ofifefa & wsh arsma ufaug & fgier 8 R (error)
S[FH Bl B ?

Explain briefly the principle and working of a device used for

comparing the emf’s of two cells. Define the potential gradient
and write its S.I. unit. How can the current sensitivity of such a

device be increased ? In what way is this method of comparing
the emf’s of two cells different from the one using voltmeter ?

OR

12



(a)

(b)
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(a)

(b)

(a)

(b)
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Use Kirchhoff’s rules to obtain the balance condition in
terms of the four resistors in a Wheatstone bridge.

Explain how the balance condition in Wheatstone bridge
is used in meter bridge to determine the value of
unknown resistance. Under what condition is the error in
determining the unknown resistance minimized ?

gftadt amgfa & fRelt TEt. &ia @ s oot LCR witay o
3G < T 31d =eaa I |
freafafea e < uftam fofe

(i) Qo

(ii) IR TOTTeh

(iii) STCEH ©wT

HAYAT

et 3=l CrEwis & wRER faga =t wse fifse | fedias
3R Ifeh PUSferdi hl dicedrsti § UG o T =I5h,
g H HU Sl TEAIST W &Y U, Icud hiVT | T ITTEH
TGN T g 3 gHi pusierdl § faga ameti & frg Jehr
reIf-ad 7 ?

¢ UM W Ak g T fold ol o JEwRel SR faawer d
TG ST ITFNT ohdl TohaT ST 7 2

Derive the conditions for resonance in a series LCR
circuit connected to an ac source of variable frequency.

Define the following terms :
(1) Q-factor
(i1) Power factor

(111) Wattless current

OR

13 P.T.O.
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(a)

(b)

(a)

(b)

(a)

(b)

Explain the working principle of a step-up transformer.
Deduce the expression for the secondary to the primary
voltage in terms of the number of turns in the two coils.
In an ideal transformer, how is this ratio related to the
currents in the two coils ?

How are the transformers used in large scale
transmission and distribution of electrical energy over
long distances ?

THAUT FHTRT T HIE TR G T daet R W stfireeaq
A BT g qon {3 § 9Tet ofd Yo ol feRet e, o o
& e forft & a1 & HR @1 T 7, 9 9T fohar ST B |
g ¢ W R YR 1 Yo ITed Brar 7 IR RN 2 39 YA H
yE 3fEss i (1) HefiE =ieE, R (i) W SeE | a9
TR o IHEd BId & S8 9q ol T o SR (31 o 7 8 ¢
S SR ST ] ?

39 Ui qur I & fg-ford v #@ ured safaestor Ted O 91 oI
fafam |

AT

FAT-HEg il & F1 a2 ? "ad (Sfadifed) safaeseor e
o Y&Tu1 o T o =11 A9 Bid @ ?

3l Hell-Hag Al S, N S, G 3T b

y, = acos ot 3R Yo = a cos (ot + ¢)

¥ aftfa 8 | 9% gufse o 37 qom & foreft fomg W steamion &
3caa gt st I = 4a2 cos? ¢/2 B |

3HE 3dTd ST G bl o oA o fore = feifl |
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(a)

(b)

(a)

(b)

A parallel beam of monochromatic light falls normally on
a narrow slit and the light coming out of the slit is
obtained on a screen kept parallel to the plane of the slit.

What kind of pattern do we observe on the screen and
why ? How does the (i) angular width, and (ii) linear
width of the principal maximum in this pattern change
when the source is moved parallel to itself away from the
plane ?

State two points of difference between this pattern and
the interference pattern observed in Young’s double slit
experiment.

OR

What is meant by coherent sources ? Why are they
necessary for observing a sustained interference
pattern ?

Show that the superposition of the waves originating
from two coherent sources S; and Sy described by

y1=acos ot and y9 = a cos (ot + ¢)

at a point, produces a resultant intensity I = 4a2 cos? ¢/2.

Hence write the conditions for the appearance of dark
and bright fringes.
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