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General Instructions :

(i)  All questions are compulsory.

(ii)  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.

(iii) 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 : '

¢=3x 108 mg!
h = 6626 x 10~34 Js
e =1602x 10719 C
W, = 4m x 100" Tm A
l o 9x10°Nm2C2

4me

0
Mass of electron m, = 9-1 x 10731 kg
Mass of neutron m_ = 1.675 x 10727 kg
Boltzmann’s constant k = 1.381 x 10723 J K 1
Avagadro’s number N, = 6:022 x 1023 / mol™!
Radius of earth = 6400 km

T 7897 : |

@) & 5T sfEr &

(i) T Y0T-77 F 730397 & | 597 1 @ 8 ¥ TIF J99 & 3i% ¥ &, T4
9T 18 ¥ Y% ¥¥7 § 3% 1 &, ¥97 19 § 27 ¥ II4F yv i 3% T &
7T 797 28 @ 30 ¥ Y% ¥V Gl % FE |

(iii) ¥99-99 % 97 W FF ey 78 & | a9, a F Tt vF yvT T
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(iv) FaFAeR F IFT & g T E |

(v) . & EvIF & A [FefafEd o FAdFE & T #7399 W g
¢.=9% 10° ma

h = 6:626 x 10~ 34 Js

e =1602 x 10°19.C

B, = 4n x 1077 Tm A~

1

471:8D

Toag @ Hefd m, = 9-1 x 10! kg

2 & F8fd m_ = 1.675 x 10727 kg
Areesm fadis k = 1.381 x 10723 J K -1
AR # T N, = 6:022 x 102 / mol-!
et # e = 6400 km

=9 x10° Nm? C?

1. 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 ? 1

%ﬁw%ﬁﬁﬁm%mﬁﬂﬁﬁgwamﬁﬁm@qm’i%‘:’
W I F U & TS fag F fieEad @ 2

2. A steady current flows in a metallic conductor of. non-uniform
cross-section. Which of these quantities is constant along the
conductor : > . 1

Current, current density, drift speed, electric field ?

FE WE U R SN SRS-FE % it uem d§ vaifed @ W@ 8 | AN
& IR A ¥ AR aew F e frew wd @

YR, 9N 99, 39 W,  fagd-ed ?
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3. Name the electromagnetic radiations which are produced when high

energy electrons are bombarded on a metal target.
3 faga-gasE Rl F AW fafeT 9 3 S § ooEgel ¥ R afes
W W THE A W IO B € |

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

of light is placed at its focus. ,
Fﬂ?méﬁ%qﬂwm%m%ﬁ@aﬁﬁ%wm@ﬁmﬁm
Jom Eifay |

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

-wmélmmmmwmélmmwm
F o FT 8 2

6. Why are coherent sources required to create interference of light ?

TN FEw & fou FA-dag @i w7 oA wSeREE § 2

7. In the Rutherford scattering experiment the distance of closest
approach for an a-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, ?

WHE & YR A H S o-F H e W @ gl d, ® | AR aw
# W ¥ sfaeafa & S, @ oF0 F qow § feedw w§E @ s @ d,
d, & ¢ S 1 foe oo o H SAEvIHA &l 2

8. State the Faraday’s law of electromagnetic induction.

ﬂ:{@ﬂﬁgﬂ-ﬂﬁ?ﬁaﬁwﬁmﬁf@qi
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9. TFigure shows a sheet of aluminium foil of negligible thickness placed
between the plates of a capacitor. How will its capacitance be affected
if

(1) the foil is electrically insulated '?

(ii) - the foil is connected to the upper plate with a donducting wire ? 2

for # oot durfar @ wfegwedl & @9 g el & tgitem @ T oA
fea® ¢ 2 | Gy # wilar W = y9E v gl

() o w gy e s @ 2
(i) T @ weE IR TN S e ¥ §Afed X feIr S g 2

10. 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. 2
7. G b 1T 1B
e
S5cem.". e s B
.___C ‘
OR

The sum of two point charges is 7 pC. They repel each other with a
force of 1 N when kept 30 cm apart in free space. Calculate the
value of each charge.. : 2
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fom & guie @R @ fag A, B 91 C &t 5 x 10° NC™! & wwawm fagq-a
(E)% fiad & | Ade C & o9 fa9ar 319 Fiwg |

Gl

-
>

L
>

A

2 farg 3wl & ATEA 7 uC R | I Y ¥ WER 30 cm T W WH W A
FAY TH-gR F 1 N 907 ¥ Jfqaia sd & | S &Y & HE J9 S |

11. Name the electromagnetic radiations having the wavelength range

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

3 foga-geea fafewl &1 9 fafee S qiest & e 1 mm § 700 nm
2 | 39% & HEwyul AN TR |

12. 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=E & fFd ok & e 5 &t N B et gueet § e ™ # 1af
Wl O 139 Freeh ¥ chomad yaifed @ W R, @ 39 Fsel F FE W I
TEEE &7 F GRAE0T T R g| A |

13. 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 3oee, PRV fave a8 @Ra 5 @ 2, ¥ gy sl qoee ¥ fau
ol e HSY | T FeaE H T THT B AU A At G-
F A NG Wi |
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14. Figure shows variation of stopping potential (V ) with the frequency (v)

for two photosensitive materials M, and M,
: Vo

M, M,

>V
(1) Why is the slope same for both lines ?

(i1)  For which material will the emitted electrons have greater kinetic
energy for the incident radiations of the same frequency ? Justify
your answer. 2

e % & -G Tad M, 9 M, ¥ R smafr () # oReds @ fR
fawa (V) & e qufar mr € |
Tk

M, M,

() 3 TR S e e 1 g ?

(i) 99F gfd & Iafaa fafeen & fav feg 9gd ¥ R soaeEl @ Tfas
el e g 2 ST9H W F g i |

15. The energy of the electron in the ground state of hydrogen atom is
- —13-6 €V. '

(1) What does the negative sign signify ?

(i) How much energy is required to take an electron in this atom
from the ground state to the first excited state ? 2

55/2/1 ‘ 7 P.T.O.



EESeH TE] i Fpean srwer § goee # e -136 eV R |

() 7O TOTHS fag N R F 8 2 _ '

(i) 39 wEm] ¥ o o & fraon s § wew 3af sER § A &
fau fhaet Sef & STavIEar st 7 2

16. Dréw the logic symbol of the gate whose truth table is given below :

Input Output
A B 5 4
0 0 1
0 1 0
1 0 0
1 k 0

If this logic gate is connected to NOT gate, what will be the output when
i)A=0,B=0and (i) A=1, B =17 Draw the logic symbol of the
combination.

ﬁ%mﬂi&lcﬂm difae fee geam gt §9 & w2
faar | Fele

=l=lo|lo |
Hlol—r|lo|W
olo|lo]|-|

o 3@ 7% T @ NOT 7z d 9af #< &, @ @ Refq & fefa @ &
S99 1)A=0, B=0 W(ii)A:l,B=1%?W$[H¢HFﬁ$@ﬁEI

17. (1) What is line of sight communication ?

(ii) Why is it not possible to use sky wave propagation for
transmission of TV signals ? : '

() EEE (LOS) T=ror &= & ?
() TV fa=el & Y907 & fau =99 o1 §9X07 &1 39A 99 4 e 8 7
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%, (1)  How are eddy currents reduced in a metallic core ?

(ii)  Give two uses of eddy currents.
(i) s #e ¥ J) a0 fda = & s § 2
(i) R oM &  ITAT FART |

4. Define the term ‘electric dipole moment’. Is it scalar or vector ?
Deduce an expression for the electric field at a pomt on the
equatorial plane of an electric dipole of length 2a.
Toga fem ompl & wRawr AW | 9r sfew B etwen wfew ?
et @ faum, free @ 2a 8, F Fr freffa wwee % fRl g W
ﬁgﬁ%’i % fou =ivs =g Fif |

-1, State Kirchhoff’s rules. Use Ku‘chhoff’s rules to show that no current
flows in the given circuit.

i+ ANNNAN———

fras frm fafan | fEis fa & swEm % 98 quike fF R T aRey §
% fogd W yargd @ gl | |

L AN
1| ANV
E=2V T2
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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.

(1)
(i1)

(iii)

2V R,

I3 ANV
A : B

€

1

R,
7
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) faveamdt (defemmey) & @ == 71 fagr faf@e |

(b) fo7 & favamrdt g fedt g eTaRE WUy & 9 & fagd-aes 9@ ¢
@ FH & fau ey sm@ e @ g |

(1)
(i1)

(111)

55/2/1

2V R,
1 AMWA
A 2 B
€
ol
R2
B
Fit (K)

@ﬁﬁuﬁﬁaRﬂ%maﬁme%?

Sfe’ig R, & 91 &9 &0 W YA a8 fag o 5t fafa &9 s

gRefda &t 2 2

s fefd # @ faaw fog =& s +& e &1 w@a@r @

g)ﬁgﬁ-mafvremwzvamé, T (2) Fo (K) =
? ‘ i

10
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Deduce the expression for the torque experienced by a rectangular loop
carrying a steady current T’ and placed in a uniform magnetic field

_> x
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.

Eﬁqmﬁmw%gﬁmw%ﬁ@mﬁaﬁm‘rmﬁﬁ
W e W @A O TF-3Y F fau ee Fad FNT | g W @ A
aa-3mgul @ fen $fm HNT

rear
o e oada we ¥ e F ufeRw wA A R soeee % e fRa
el & foau =ies o0 SN | g fige sl @ foen $fm i |
Depict the ﬁeld—line pattern due to a current carrying solenoid of finite

length.

(1) In what way do these lines differ from those due to an electric
dipole ?

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

off o F R aREE e % FReT dE-yanel @ Yed fafim #ife |
() ¥ &7 Yol T Sd faga 9 &9 el ¥ e yer fim @ 8 2

(i) & g &7 WY TH-gR & S F T woFHd 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.

{Uf ARE WEdT % AU TEavTs o fafew |

Wm%mﬁm%@mwmméﬂ?ﬁmwélﬁﬁ
WWWWWW%"T{&MM I IUERT a9 9 ¥ AT BerE
WEfTa B T g 99 ¥ a" die w2 | 5w % ued & swedAis g

FHifeTa |




25. (a)
(b)
(a)
(b)
26. (a)
(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

(i) the width of the slit is doubled;

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

Justify your answer in each case.

I < el § w9 Y F faecd yWe @ oye w0 T A 2

T 7l & FRo M faada 9ed § 3T sfewm &t dHieE | e v
T2 AR

) o % e g @

(i) W% S H qoes ¥ gfg = & S ?

TE FHOT § 3 I H I FHT |

What is meant by half life of a radioactive element ?

The half life of a radioactive substance is 30 s. Calculate
) the decay constant, and

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

forelt fedrafrg o it onf omg ¥ 77 el @ 2

et g vard @ onf o 30 s 3 | TR SR
(i) &, 9@
(i) g A AT HH & 3/4 T H &I T F W IHS |

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

mwwﬁww%w\wﬁwmﬂﬁ%?WAMW%W
ﬁmmﬁmﬁwﬁﬁql
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State the working principle of an A.C. generator with the help of a
labelled diagram.

Derive an expression for the mstantaneous 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. ? ; 5

THifRd 3R H GEEAT 9 YoEdl 90 (A.C.) S & FEwr fage fafaw |
Fueell # A foed-ars a9 & qEte AW & fag =N s ogam #iNg |

foga-ae® 9@ & WA 39 §Wg fueaH H S 8, 99 SR & a9 gEed
87 % TR A 8 2

sTear
cE=CiDi dIHLhJH{ H MGG NG WifgT g4 9899 ¥ IGH ¥ WY KT |

wrefie qar fecdias musfmqﬁﬁﬁ:ﬁ&ﬁ@%@ﬁfﬁﬂ%@?ﬂmﬁﬁw
U % fau =ive Fad S |

W%W%W@ﬁamﬁwamﬁwu%é&m ST & 2

(a) Draw a i‘ay diagram for formation of image of a point object by a
- thin double convex lens having radii of curvatures R, and R, 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 ? _ 5

OR

2/1 | 13 | | P.T.O.



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 which can distinguish between a telescope
and a compound microscope.

(a) M T Swdme o9, e awar fead R, @ R, €, % 3N fag faa
&1 fdafera 91 0T 3R@ Wigat RT | 39 THR, A HA §F A
T |

(b) W F URE H IRAW T4 W S.I A fafEe |
A 50 cm BIFE T F B TG A9 R 20 cm BHE T F @A
oF F gws § gEmr W@ o8, o 39 §deW & ufe #m g ? '

HAIdT

frelt wieli qrevisr g1 Sfdfea a1 ewi & T sm@ @it |

A AN § e SEYA &Ha & U Fee e S |

TS T Y Pl & 9 faved F¢ A @ g oy fafew |

(a) - Explain the formation of ‘depletion layer’ and barrier potential in

a p-n junction.

(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 biased.
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
Jjunction.

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

55/2/1 14
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a) pn ¥ ¥ FREE W qw Vs o T wWE FARC |

b) U0 o7 fGEER & ®9 § p-n Y SIS F STAM F AWRT IRGT ARG
I GEEaT ¥ Wy Fife | A g fefe ainr-wn Eifg

n-p-n TR &, IS Soaois YR G @ 3wy orog & 991 maR Sme

Sy & yvaEfes aEw § w@er iUy oW Wifhu | 3uel wEwNeTelr & gEy

7 FifS | '

7 Wy die & Sz g oee § e Scusie IeR g W

Sl qgT YR SR 9 W 3=9 YRy 59 YR i @ |

F oifrex = fET % ®Y § eeE W9 oG dieet WE ST |
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