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General Instructions :

(i) All questions are compulsory.

(it)  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 :

c =3 x 10% ms™1
h = 6626 x 10~34 Js
e =1602x 1071°C
B, = 4m x 1077 Tm A-!

l 94 109Nm2C?
4me ‘

o .
Mass of electron m, = 9-1 x 1073! kg
Mass of neutron m_ = 1-675 x 1027 kg
Boltzmann’s constant k = 1.381 x 10723 JK 1
Avogadro’s number N, = 6:022 x 1023 / mol™!
Radius of earth = 6400 km
T 6 ;

G) gt yvT fFE &

(i) §9 F979-77 4 T 30 597 & | 77 1 9 8 ¥ 3% ¥v7 UF 3% & &, ¥
99 18 % 59F yv7 @ 3% 7 §, Y7 19 § 27 § yAF ¥ A 3% & &
For ¥97 28 @ 30 ¥ FAF FvT WA HE HFE |

(iii) 39797 ¥ 997 W I3 Gy 7@ 8 | q9f, T HH ad o yH H, i
3P q? TF ¥4 § 3R T ' At i e & e T YT A
7 8 1 97 Fv F oy 6 73 9aT § @ daeT Uh ¥9T & A8 |
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(iv) @oFe & ITAT B AT T 8 |
(v) . @ EvTF § Y Efarad difae fAFdarEl & g # 3TAT #WogEd
c=3x108ms?
h = 6626 x 10734 Js
e =1602 x 1071° C
p,=4n x 1077 Tm A™?

1
4me
(]

AT # R m, = 91 x 1031 kg

A H W&d m, = 1.675 x 10727 kg
AeesH s k = 1.381 x 1028 JK -1
HEATR F T N, = 6022 x 1023 / mol !
gel FF B = 6400 km

=9 x 10° Nm? ¢ 2

1. Why is it necessary that the field lines from a poirit charge placed in
the vicinity of a conductor must be normal to the surface of the
conductor at every point ? 1

7w R avEE 3 5 R uew ¥ wiv Red R oRY ¥ Beed et 8
Tt wE ¥ ge 3 9w B 3 s & 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 W U R s SPRY-SR & uifes e § vafed @ @8 | A
T AR ¥ ¥ A s 3 ek fed wd @

YR, O U, 9ElE Wi, fagq-ad ?
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3. Name the electromagnetic radiations which» are produced when high

energy electrons are bombarded on a metal target.

wﬁmg@qﬁm%mmsﬁmw&m%ﬁﬁm
TF W IHE HE W 39T 8 ¢ |

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

of light is placed at its focus.
mmm%mmmm%ﬁg@a%wmﬁﬁmﬁw
T gty |

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

frelt dreries A I e 1 orgfad SR TR @R ) WSS §N TR S
& e w7 g 2

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

m%aﬁmm%ﬁqw—dm_@ﬁmémaﬁw%?

7. 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 o-particle will it require to

have the same distance of closest approach d ?

WHE F e A R o-Fm # freeaw w9 & gh d, 8 | A ow
F M ¥ v &S, @ o-F H gee § feeaw wgE # oI &,
d, & fau Sl & fEad e oo A osnavEwar g 2

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

32 W f-gEE o fem fafEg |
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9. TFigure 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 ?

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

B & fodlt UTRA @ st ¥ A9 ww WeE @ dgEtem @ o @ A
foard 7€ § | guRy & oiRar W & yE 9= Al

i) uﬁmﬁg@aﬂaﬂﬁmw?? '
() R Iow IR g0 0 wEw ¥ g e S 8 ?

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
R B
.. i3em
5.cm ., , E
‘G \
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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far # wiy orgWR @9 fag A, B @& C Bl 5 x 108 NC1 & wwowH foge-a9
E)¥ g & | AT C & §9 favamR 9id ST |

>
>

5
>

- Agan ‘

QA farg @E &1 e 7 uC 2 | g6 ST ¥ TR 30 om g W W@H W 3
IRY TH-EW A 1N 7 ¥ yfalia @ & | TS [ F 9E 9 AT |

~11. Name the electromagnetic radiations having the wavelength range

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

3 fogq-gam fafell & 9m fafee e Wt 1 9RW 1 mm ¥ 700 nm
1 W Q A SR TRy |

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.

L o= % fedt ar @ gem e a N W areht gueet # dgr T ® 1 AR
R H 139 FUsel # cRmed afd @ w2, @ 39 pse & R W I
Tag &7 H oA @ fan I S |

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 soeer, R V five o5 @Ra fFan T 8, ¥ was I-srel qoe & fau
e T HIT | A THEA H T FFA FH AU FA AR AHGA-aT
F FEY MG WEw |

/4
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14. Figure shows variation of stopping potential (V ) with the frequency (v)

for two photosensitive materials M; and M,,.
V, 4
o]

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. 2

for § q yaR-guE wed M, 99 M, & fau smEf (v) § tfEda & @y fRd
fawa (v,) # ofeds guiar mar 2
V, 4

M, M,

> V
Q) 3 Yl @ e 9eE w@id 2

(i) §9F g & eufaa fafswen & fou fhe wod 9 Scafs saefdl it nfest
It 3Ty Bl 2 e W A gfE S

15. The energy of the electron in the ground state of hydrogen atom is
-13:6 eV.

(i) 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
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TSI TOAIT] S e ot § goeei @ Sl —136eV%|

() 7w fag F oRe H 8 2

() 39 WA § R soegE W feey e § vaw f s § aW %
T feaet Sl @ ISl Bl & ?

16. 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, Whaf will be the output when
(i) A=0, B =0 and (i) A = 1 B = 1 ? Draw the logic symbol of the
combination.

w8 e W T E G e TemE a9 4 @

frarwr firfa
A B Y
0 0 1
0 1 0
1 0 0
1 1 0

aﬁwa&ﬁzaﬁNOTﬁz@wﬁam% ?ﬁwﬁaﬁrﬁﬁﬁa T AW
W () A=0, B=0 @ ()A=1, B=12% ? GanF @ a& wdis @R |

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

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

@ ferEE (LOS) T 71 8 2 | |
(i) TV fael & 0 & fau =m o 9 @ ST e T @ 2
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18. (i) How are eddy currents reduced in a metallic core ?

(i)  Give two uses of eddy currents. ’ 2
@) fes we # R WA fla =& & o ¥ 2
(i) R T F A 3T TARY |

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

Deduce an expression for the electric field at a p01nt on the
equatorial plane of an electric dipole of length 2a. . . 3

Iga fiE . empl % R AT | 9 aRw § s SRy ?
et dga foya, P @@ 2a g, %wﬁmﬂww%mﬂﬁgm
foge-a7 & foq =ive g ST |

20. State Kirchhoff’s rules. Use Kirchhoff’s rules to show that no current

flows in the given circuit. : , 3
| A ——
. AMN—
€, =2V T2

s Frm ffy | fEls Brm @ s s 9 quien B R T uRew A
&% fogq 9 yarfed & |

L ANN———
—i} ANVIN———
£,=2V Ta
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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.

(i)
(ii)

(iii)

2V R

- Yy —
" .

A x 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) wheﬁ the emf
€ is greater than 2V, and (2) when the key (K) is closed ?

(a) foEad (WefmEmie) & & &0 @ fagr fafag |

(b) fo3 & fowaard g0 fRdl 0T o IRRY & ¥ F fagd-aws & ¢
@ A & T oRuw sR@ guiar T R |

(@)
G

(ii1)

55/2/1

2V R,
s L—
J
€
{—
R2
/
Feit (K)

Wl I 9" R, ® ST HW # A RW@ & ?

¥Ry R; & 79 &0 0 W ¥ i fag O @ fefs 5w
oRefid gt 8 7

sufafd iy fow fag & y@ & fFar &1 w&ar W
(1) foRa-ame® ot e & A9 2V § afes 2, @ (2) 1 (K) 9=
27? |

10



22,

23.

- 24,
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Deduce the expression for the torque experiehced by a rectangular loop
carrying a steady current ‘I’ and placed -in a uniform magnetic field

._)
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.

mwwﬁgﬁmmmmmm‘rmﬁﬁ
@R TH A Fo-emp F fAu 2w Faw T | g W dH AR

aﬁ—anqﬁaﬁﬁwéﬁmaﬁml

e # o Fa # A @ ofeR w9 A R e & geeE fRye
el & fog =i e wiN | geeE faya st & feem i S

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

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

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

R R w Rl aER TRt & RS-l & ded fafa i |
() ¥ &7 W@ e ST fRya ooy oeh ¥ 5 wer i a2

(i) T &7 WH -G H et T R A 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.

i SRe TRt & oY smevEs wd fafey |

30° 3Ed AT & Rt BT % & Bod W FiE H 9T A T § | R
TEY R0 37 BolF W 45° W TG S Yafd 9O 9 ¥ ofud Bl
Wﬁﬁammﬁwwﬁwﬁzw%lm%mmmmm
FIfTT |
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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.

s s el § w9 vEw ¥ fEdd i #@ oo = w2
TEd 0 % FR0 A feda ted # 3=l sfem @ 9l W o e
i fal % R g W S S

(i) YH T & aues ¥ 9fg W § WY ?

TS THUT H o I S 7Y AT

What is meant by half life of a radioactive element ? |

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

(1) the decay constant, and

(i) time taken for the sample to decay by 3/4" of the initial
value. :

forell Yediafra o & o o1 § 0 A @ 2

frdt Yeafea wad @ o 3y 30 s ¥ | R AR -

i) &=, 99 |
(i) A F AU A A F 3/4 AT H & g4 H @ w9 |

27. 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.
el R e # foea F 9gEe @ @ o 8 2 B AM. e ¥ S
R =Aw NG RN TWEN § WL HWC |

55/2/1
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28. 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 ? 7 . 5

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

it ST W TEEd § FeEd UW (A.C.) S W FEeR fag e |
gredh # W P @ % P AW % o S o H
fo-ae® o H AH 39 G S @ @ 8, 99 MR #oaw Jeead
89 & WA A 8 2

areran
Il TIEwM & qHifed smE Wity 9 d8Y ¥ 35w s Wy Fi |
yafie qr fadas Frefadl § W 9o & ) § fides dieear 9 fidas
U % T Ses Fgad ST | - | |
TRl & 3TN ¥ oWl gfdl 9wt SR g et 3 fer smr @ 2

29. (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 c¢cm is placed in contact
coaxially with a concave lens of focal length 20 cm, what is the

power of the combination ? ' v 5

OR
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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 d1st1ngulsh between a telescope
and a compound microscope.

(a) et oaQ Swawe o, @ awar st R, @91 R, §, % 3w fag foma
& yfdfera a9 formr sRE Eiee SRy | 9 TR, o9 Al g9
VT |

(b) o 3 wiE F Ry a s S.I. uEe ey |
IE 50 cm BHY U FFE 3G AW fHH 20 cm BEE h F Faqd
TW H T § WU @ g, @ 39 EANE & ue #@m g ?

. o

frdt e qeels s wfdfra s <oift &1 o @ EifeT |

T T T e e § o e S R |

qETie a9 Ugw RNeHll & #@9 faved I AR @ @ awv fafew |

30. (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 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.
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(a) pndY § TR WO W I favE I WE T |

(b) i T ReEd & &9 ¥ p-n @Y T F W@ F AWiRd Rog SME
T ¥ Wy S | faw 9w frld qi-wr @it |

n-p-n ifNFEX &1, 9@ Icos IMUR Oy & emfefos sgw § a9 smuR G

Yy F wweifis aaw ¥ W ofgy sRE dife | s srEvore @ ga

Ui FIST | ‘

|} Wy FVC F a5 e afkr smen § ot Scoie oTeR d@fy | fae

Ffee 991 MR FUE Wy W 3= Wy fFY yeR evfar ® )

et gifex @ fem & &9 # oeR IRug e diee e AR |
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