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General Instructions :

(i) - All questions are compulsory.

(i)  There are 30 questions in total. Questions 1 to 8 carry one mark
each, questions 9 to 18 carry two marks each, questions 19 to 27
‘carry three marks each and questions 28 to 30 carry five marks
each. '

(iit) There is no overall choice. However, an internal choice has been
provided in one question of two marks, one question of three marks
and all three questions of five marks each. You have to attempt
only one of the choices in such questions.

(iv)  Use of calculators is not permitted.

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

¢c=3x108 ms!
h = 6-626 x 10~3 Js
e =1602x 10719 C
U, = 4n x 1077 Tm A1

1 o 9x10°Nm?cC?
4me '

o - R
Mass of electron m_ = 9-1 x 10-3! kg
Mass of neutron m_ = 1.675 x 1027 kg
Boltzmann’s constant k = 1.381 x 10723 J K -1
Avogadro’s number N, = 6:022 x 1023 / mol™!
Radius of earth = 6400 km
qmE 789 :

G)  F5 5T fFa &

i) FTIT-77 4 FT 30577 & | J97 1 7 8 ¥ 5% J99 & 3% FT &, 97
9T 187 5% ¥¥7 @ 3% @ &, F¥7 19 § 27 & TAF Yo A9 3% # &
79T J99 28 @ 30 ¥ FoA% v wie 3F & & |

(i) Fv9-U7 & g7 W FIE 337 6 & | TG, § A @ o §9T §, A

¥l ard TF §99 7 N T HH aie dHl 59 H<RF T99 ¥ fHar
T8 | OF A T S R4 14 997 4 @ 397 U FvT & AT 8 |



(iv) et ¥ IvAT @ sguly 7@ @
(v) @ EvIF & N [efarad wifaw Il F gl & 3TET W ogwd
c=3x108ms!
h = 6626 x 10-3¢ Js
e =1602x 10712 C
u, = 4m x 107 Tm A!
1
4ne

gaFM # "Wfd m, = 9-1 x 1031 kg

2 # Weld m, = 1.675 x 10727 kg
diesaF fAadi® k = 1.381 x 1028 JK -1
HETMR H T N, = 6022 x 1028 / mol™
gt #5590 = 6400 km

=9 x 10° Nm? ¢2

Why is it necessary that the field lines from a point charge placed in
the vicinity of a conductor must be normal to the surface of the

conductor at every point ?

| A aETas ¢ 5 Gl wowm & @iy fow fag sy ¥ figad Gt e
W IS & U8 & ToF fIg & offvenead & ?

A steady current flows in a metallic conductor of. non-uniform
cross-section. = Which of these quantities is constant along the

conductor

Current, current density, drift speed, electric field ?

¢ WA U sTeHe SRS & ufes Wow ¥ yafed & @ @ | AN
& T RE ¥ ¥ S T F e fraa we @

YW, YW YAd, IR O, fogq-ed ?



Name the electromagnetic radiations whichs are produced when high

energy electrons_are bombarded on a metal target.
3 faga-gaan fOfEel & 9w fafar & 39 ot F sARA % A ofas
W W TN FA | 39T B o

Draw the wavefront coming out of a convex lens when a point source

of light is placed at its focus.
frll U0 W9 F WeY R g T & o @i & I ow ¥ freed
T Gifag

Unpolarised light of intensity I is passed through a polaroid. What is
the intensity of the light transmitted by the polaroid ?

et Qoiiss ¥ 1 daar & Aygfad Yo IR S @ | A3dEE g U Y
& e g @ 2

Why are coherent sources required to create interference of light ?

T & FeH F Y FA-dae A H OGN T HEAEE § 2

In the Rutherford scattering experiment the distance of closest
approach for an o-particle is d,. If a-particle is replaced by a proton,
how much kinetic energy in comparison to a-particle will it require to

have the same distance of closest approach d  ?

e F T A d B oaw # Feedr e @ g d 1 A
& M ¥ sl &, @ o-F0 F e § fwean w9 R A & Q,
d, % fau sl @t et e S R sravadar i 2

State the Faraday’s law of électromagnetic induction.

AR Frg-gEEE o e fafag |



10.

Figure shows a sheet of aluminium foil of negligible thickness placed
between the plates of a capaéitor. How will its capacitance be affected
if

(i) the foil is electrically insulated ?

(i)  the foil is connected to the upper plate with a conducting wire ?

fr # o dufy @ ofgwell & 4 Tog ged @ dghfe @ o @ A
fead T ? | Hyifm @ afier | own awE 99 afe

() T Qe W R e g 2
() T R IO IR U I i T g R S 2 2

Three points A, B and C lie in a uniform electric field (E) of 5 x 103 NC™!
as shown in the figure. Find the potential difference between A and C.

5
>

A\ 4

v

A\ 4

OR

The sum of two point charges is 7 uC. They repel each other with a
force of 1 N when kept 30 cm apart in free space. Calculate the
value of each charge.



11.

12.

13.

fom & et orgER 9 forg A, B @@ C 5t 5 x 10% NC™! & wwwaA forpa-a
(E)% fog € 1| ATw C & d9 favarw 39 ST |

5
>

s
>

- g .

QY farg SN H AHA 7 uC ? | Tk IMHW X WER 30 om T W WA W A
AV TH-GR H 1 N 7 ¥ 3 g d & | T Iy & 94 I I |

Name the electromagnetic radiations having the wavelength range

from 1 mm to 700 nm. Give its two important applications.

3 fo- g fafeet & 9w fafee s atkef 71 R 1mm § 700 nm
21 d q O FTET R |

A wire of length L is bent round in the form of a coil having N turns
of same radius. If a steady current I flows through it in a clockwise
direction, find the magnitude and direction of the magnetic field
produced at its centre.

Lo % frt AR @ few @ N O e geeh § de w21 A
e g7 139 Fuecd § <foned yarfed & @2, @ 39 Fusel & R W I
T &7 F U T fam §| A

Derive an expression for the de-Broglie wavelength associated with an
electron accelerated through a potential V. Draw a schematic diagram
of a localised-wave describing the wave nature of the moving

electron.

et saaeh, AR V fawa a8 <Ra fear man @, @ wag At qied & fau
ol FAF FAC | M IAIA B AT FHG H Ui FHA A -
H T R difEw |



14.

15.

Figure shows variation of stopping potential (V ) with the frequency (v)

for two photosensitive materials M, and M,,. -
V, 4

M, M,

- v

(i) . Why is the slope same for both lines ?

(i) For which material will the emitted electrons have greater kinetic
energy for the incident radiations of the same frequency ? Justify

your answer.

for & Q@ vHO-gIRt vl M, 7 M, & fau st (v) # aRadw & we e
fora (V) ¥ uftada guiar w2 |
V, 4

M, M,

>V

G) 2R et @ vava wEE &b d 2

(i) T JP F afaa fafFwn & fou f5a vod ¥ swfSa saaerl &t o=
S s gt ? e IW A gfE FT |

The energy of the electron in the ground state of hydrogen atom is
-13-6 eV.
i) What does the negative sign signify ?

(ii) How much energy is required to take an electron in this atom
from the ground state to the first excited state ?



16.

17.

TR T S ey e § qoaeH @ I -13-6 eV R |

() 39% mOTeTs fag 9 oA e @ 2

(i) 39 T ¥ G g @ fees s @ e Sofvd s § @R %
fau frat ot @ sTavIRdT adt @ 2

Draw the logic symbol of the gate whose truth table is given below :

Input Output
A B Y
0 0 1
0 1 -0
1 0 0
1 1 0

If this logic gate is connected to NOT gate, What‘ will be the output when
i) A=0,B =0and (ii) A =1, B=1? Draw the logic symbol of the
combination. ’

ﬁ%mﬁm@ﬁquwﬁﬁ#ﬂ?%:

fraw fortar
A B Y
0 0 1
0 1 0
1 0 0
1 1 0

afe 39 & e H NOT e § wifva & 3, @ 3w fRafa & frfla = g
Sq ({()A=0, B=0 @ ({i)A=1,B=1%8 ? SS9 & d& ydi& @faq |

1) What is line of sight communication ?

(ii)) Why is it not possible to use sky wave propagation for
transmission of TV signals 7 -

()  gfEEE (LOS) T & & ?
(i) TV fame & Y907 & fAu &g ol 9eR)0T & 399 §@Yd F A8 8 ?



18. (i) How are eddy currents reduced in a metallic core ?

(i)  Give two uses of eddy currents.
() uifes @we ¥ ¥ ol fada = & st § 2
(i) SR 9O F D ITEN FART |

19. Define the term ‘electric dipole moment’. Is it scalar or vector ?

Deduce an expression for the electric field at a point on the
equatorial plane of an electric dipole of length 2a.

Y fga ompt F ofone AT | T R ¥ st wEw 2
et dea faya, fwat @@ 2a g, %Wﬁwﬁw%mﬁgm
ﬁgﬂéﬂ%mmwﬁmn

20. State Kirchhoff’s rules. Use Kirchhoff’s rules to show that no current
flows in the given circuit.

— WM
F AN
€, =2V T2

mmﬁmlm@mmmmm%m%ﬁqmwﬁwﬁ
aﬁéﬁg&mm@aaﬁé’rﬁ?n

{1 AMAN———
—i} /\N\N\/\———‘
£,=2V Ta



21. (a) State the principle of working of a potentiometer.

(b) Figure shows the circuit diagram of a potentiometer for
determining the emf ‘€’ of a cell of negligible internal resistance.

@)
(ii)

(iii)

2V R
- Y —
A = B
€
|—
R2
_/
key (K)

What is the purpose of using high resistance R, ?
How does the position of balance point (J) change when the
resistance R, is decreased ?

Why cannot the balance point be obtained (1) when the emf
€ is greater than 2V, and (2) when the key (K) is closed ?

(a) fovad (MRfemidier) & 78 1 @1 fag fafe |
(b) o & fowemrdt s Rt o arafte SRRy & 99 & fage-aes 9 ¢
T T & fog wieg sm@ guter @ f

@
(i)

(ii1)

2V R,
{ ————wWwWAn
J /
A —B
€
{—
RZ
/
Fit (K)

T 399 TR R, B ST A W A RE R ?

YRRY R, 1 79 39 3@ | I @9 fag & & fef 5w m=r
oRafda @ @ 2

Rafa Ay fouw fag & o =& for o1 w&ar @
(1) fq-9 oot ¢ & 99 2V ¥ afes 2, T@ (2) F=1 (K) 9=
?? |

10



22.

23.

- 24,

Deduce the expression for the torque experieﬁced by a rectangular loop
carrying a steady current T’ and placed -in a uniform magnetic field
5 .
B . Indicate the direction of the torque acting on the loop.

OR

Deduce the expression for magnetic dipole moment of an electron
revolving around the nucleus in a circular orbit of radius ‘r’. Indicate
the direction of the magnetic dipole moment.

frdt CHTaE qERT 47 B ¥ RYq TR o9 9 Rad @ T v @
@ e W AN g To-ampf & fau SNE e ANT | g9 W @R T
-3t & fen i ST )

- Agan
v B @ ada Fa § e S ufeEn S0 T R Rl F geeE fRyE
sl & foq =i Fegw S | gewE fiya empt &t e 3 S |

Depict the field-line pattern due to a current carrying solenoid of finite
length.

1) In what way do these lines differ fr,om those due to an electric
dipole ? |

(i) Why can’t two magnetic field lines intersect each other ?

R e & Rl aREd wRafas & FRo aF-tamel & ded fafw A |
() ¥ &7 @i o 3T fa A &7 o ¥ e R fim 9§ 2

(i)  TAHT &7 WE -GN & Aog F T F q@d 2

State the conditions under which total internal reflection occurs.

One face of a prism with a refracting angle of 30° is coated with
silver. A ray incident on another face at an angle of 45° is refracted
and reflected from the silver coated face and retraces its path. Find
the refractive index of the material of the prism.

Wamwmﬁ%mamvwﬁﬁﬁaql

maﬁm%mm%@wmmmﬁq&mwélﬁ
mmmmm45°mmmaqaﬁaam3ﬁ@ﬁﬁawﬁ
Wafdd P YT qT U F 9 die et § | B & e @ suaddis 9@
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25.

26.

27.

(a)

(b)

(a)
(b)

(b)

(a)
(b)

- Why do we not encounter diffraction effects of light in everyday

observations ?

In the observed diffraction pattern due to a single slit, how will
the width of central maximum be affected if

(1) the width of the slit is doubled,;

(i)  the wavelength of the light used is increased ?

Justify your answer in each case.

I A Nl § B W & fadd T & e # A F) 2

T 0 & FRoT AR fada ded § 309 sfew @ wieR W g9
T A |

() fF # <R g | & g

(i) T WEW H atRd ¥ gfg W & a2

T & 8 I S F I FNT

What is meant by half life of a radioactive element ?

The half life of a radioactive substance is 30 s. Calculate

(i) the decay constant, and

(ii)  time taken for the sample to decay by 3/4™ of the initial
value.

fet YeAohna o & anf amg / T e @ 2

fret feaahra wd &t o amg 30 s % | fEfaa FfT -
(1) e, 9
(i) 3 FT UA qA AH F 3/4 9T H A g A W THA |

What is meant by detection of a signal in a communication system ?
With the help of a block diagram explain the detection of A.M.
signal.

fdt T9R =aw ¥ faqe & 9 ¥ 7 aqd 2 e AM. faee & deea
H w6 ARG F FEEA ¥ WE FC |

12



28.

29.

State the working principle of an A.C. generator with the help of a
labelled diagram.’

Derive an expression for the instantaneous value of the emf induced
in coil.
Why is the emf maximum when the plane of the armature is parallel
to the magnetic field ?

OR
Draw a labelled diagram of a step-up transformer and explain briefly
its working.

Deduce the expressions for the secondary voltage and secondary
current in terms of the number of turns of primary and secondary
windings. ‘

How is the power transmission and distribution over long distances
done with the use of transformers ?

AT SRE ' TEEA ¥ YIEd oW (A.C.) S w1 FEwR g farae |

Fusd § WM fd-aws @ % NS AW F T =E e F |
fod-ae® a0 ® A9 39 T Afma = A R, T@ IR H oA AR
& % e B @ ?

Ao
I el & AWifd s difeT @ 987 § I Fd @y v
wafhE dur s gosfadl & U R dom & W § fdws aees qw fidww
N % fau 2§e s i | . |
ZiHeEl & I ¥ ael ofdl 9% wie de gur faan R fen s @ 2

(a) Draw a ray diagram for formation of image of a point object by a
thin double convex lens having radii of curvatures R1 and R2 and

hence derive lens maker’s formula.

(b)  Define power of a lens and give its S.I. units.
If a convex lens of focal length 50 cm is placed in contact
coaxially with a concave lens of focal length 20 cm, what is the

power of the combination ?
OR

13



30.

Draw a labelled ray diagram to show the image formation by an
astronomical telescope.

Derive the expression for its magnifying power in normal adjustment.

Write two basic features Wthh can d1st1ngulsh between a telescope
and a compound microscope.

(a) frft oAt S oW, fwat o et R, @1 R, €, & BN fag fam
& gfafoe a9 R SRE diee T | 39 SR, évﬂaﬂqaagﬂa
FIST |

(b) éva%mﬁﬁaﬁwﬁwwmmmml
I 50 cm BHY T FoFE 9T AW FH 20 cm BET T F T
T F gus T W@ R, O W A & uhke w2

ot @i qeediE g RES S qui @ R o @i |

Wmﬁaqﬁwﬁmﬁ#m%mmmml

TF a9 gH P & a9 faved s 9 g o fafag

(a)  Explain the formation of ‘depletion layer’ and barrier potential in
a p-n junction. o

(b)  With the help of a labelled circuit diagram explain the use of a p-n
junction diode as a full wave rectifier. Draw the input and output

waveforms.
OR

Draw a circuit diagram of an n-p-n transistor with its emitter base
junction forward biased and base collector junction reverse blased
Describe briefly its working.

Explain how a transistor in active state exhibits a low resistance at
its emitter base junction and high resistance at its base collector
junction.

Draw a circuit diagram and explain the operation of a transistor as a
switch.

14



(a) pn §fg § TR @ qu Vet form wE wWE SR |
(b) Ui @7 REFIA & Y § p-n @Y A F IW@M F AwWifFa wReg My

F weEal ¥ Wy Hfaw | e qw frld dr-we @it |

o |

n-p-n iR I, THH QT MHR G & i a7w & I MR Fud
Yy N qyERlE Ty § Ww vy amE difew | Tue FEeIet & g9y H
uig HAfST |
g WY Fe fF @5 =T offg s # ot 3@se smuR @y w| fae
SRy q YR §UE Oy W 3= YRy fRY YeR <l @ |

it zifte @1 few & §7 F woe IRey M@ die Wy Ff |
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