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o Please check that this question paper contains 19 printed pages.

o Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please check that this question paper contains 27 questions.

o Please write down the Serial Number of the question before
attempting it.

o 15 minute time has been allotted to read this question paper. The question
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students will read the question paper only and will not write any answer on
the answer-book during this period.
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General Instructions : '

(1) All questions are compulsory. There are 27 questions in all.

(tt)  This question paper has four sections : Section A, Section B, Section C and
Section D. ‘

(it))  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.

(iv).. There is no overall choice. However, an internalfchoice(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. :
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(u)‘ You mdy use the following values of physical constants wherever necessary :
c=3x10%m/s |
h = 663 x 10734 Js
e=16x10"C
g =4mX 1077 Tm Al

gy =8-854 x 10712 C2 N1 m

1

4n80

Mass of electron (m,) = 9-1 X 1031 kg

= 9x 109 N m? ¢ 2

Mass of neutron = 1-675 x 10727 kg

kMasv,s of proton = 1-673 X 1027 kg

Avogadro’s number = 6-023 X 1023 per gram mole
Boltzmann constanf -1-38x 1023 JK1
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The small ozone layer on top of the stratosphere is crucial for human
survival. Why ?

OR _
Illustrate by giving suitable examples, how you can show that
electromagnetic waves carry both energy and momentum.

o, T % s o 9 (SO g ¥ 30 MHz TRE b w@ @i
foran S 2 2

Why is the sky wave transmission of signals restricted to a range of
frequencies up to 30 MHz ?
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Two identical conducting balls A and B have charges —Q and +3Q
respectively. They are brought in contact with each other and then
separated by a distance d apart. Find the nature of the Coulomb force
between them.

OR
A metallic spherical shell has an inner radius R, and outer radius Ry. A
charge Q is placed at the centre of the shell. What will be the surface
charge density on the (i) inner surface, and (i) outer surface of the shell 7

et A B 2R deed AmEE: 36 9 o fGgd A S (emb) YHT R
7 ?

Why is the terminal voltage of a cell generally less than the emf of the
cell ? |
mﬁaﬁamésm&rm-ﬁgaw%%mmﬁmﬁ%%qm@%q l

Plot a graph showing the variation of photoelectric current versus
intensity of light.
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A beam of light converges at a point P. Now a convex lens is placed in the
path of the convergent beam at 15 cm from P. At what point does a beam
converge if the convex lens has a focal length 10 cm ?

OR
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An object is kept in front of a concave mirror of focal length 15 cm. The
image formed is real and three times the size of the object. Calculate the
distance of the object from the mirror. '

WWWW%WW&W@ e e (i) AT
RIS i aCTeed, 3 (i) aﬁw&ﬁa@@w@mﬁwwﬁﬁm
= §

Explain giving reason, how the magnifying power of a compound
microscope depends on the (i) wavelength of incident light, and (ii) focal

length of the objective lens.
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The output characteristics of an n-p-n transistor in common emitter

configuration is as shown in the figure.
I, = 60 pA

I, (mA) —
o RNWR O ®

%5 Find the emitter current at Vog = 10-0 V and I, = 40 uA, and
;,'Qbf " Current gain ‘B’ at this point. ‘

A
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Apply Gauss’s law to.show that for a charged spherical shell, the electric

field outside the shell is, as if the entire charge were concentrated at the

centre.
OR

Two large parallel plane sheets have uniform charge densities + ¢ and
— 0. Determine the electric field (i) between the sheets, and (ii) outside
the sheets. '

fopelt ol <t TR AB & 3 A um veRe @ @ & | A ¥ @ erEm w5
W P39 ar § 0-3 m Gl T fergd o & foda e # 5 x 106 my/s =t B
TR T Tiaae 3 | TR H SeTfed SR < k0T Ie9 e &5 g S
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B

A 5x10%5m/s

A long straight wire AB carries a current of 3 A. A proton P travels at
5 x 106 m/s parallel to the wire 0-3 m from it and in a direction opposite
to the current as shown in the figure. Calculate the force which the
magnetic field due to the current carrying wire exerts on the proton. Also

give its direction.
B
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A parallel plate capacitor of plate area A each and separation d, is being
charged by an ac source. Show that the displacement current inside the
capacitor is the same as the current charging the capacitor.
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The figure shows a modified Young’s double slit experimental set-up.
Here SS, — 85, =M4. ' ‘
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(a) Write the condition for constructive interference.
(b)  Obtain an expression for the fringe width.
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A particle of charge q and mass m is moving with velocity ¥ in the
positive x-direction. ' :

: (}a‘ff' It is subjected to a uniform magnetic field B directed along negative

z-direction. Explain briefly the trajectory it would describe.

Qfﬁ When the particle is subjected simultaneously to both the magnetic
and electric fields directed along the z-axis and y-axis respectively,
obtain the condition when the particle will go undeflected.
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Draw a ray diagram to show the image formation of a distant object by a
refracting telescope. Write the expression for its angular magnification in
terms of the focal lengths of the lenses used. State the important
considerations required to achieve large resolution and their consequent

limitations.
OR

/(,a%) Plot a graph for angle of deviation as a function of angle of

’ incidence for a triangular prism.

(b)  Derive the relation for the refractive index of the prism in terms of
the angle of minimum deviation and angle of prism.
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@mﬁm%mmww | STl afereur aTegiom
T o TR Y ST R TR e ? ST il |

Using Bohr’s postulates, derive the expression for the radius of the nth
orbit in which the electron is revolving in hydrogen atom. How does

TS

(jygw-Bﬁmg]iQ.’s,_;hypathe_siswﬁ&gl,ain,the...stability.,'ofz,,h.ydmgen«atom 2.Explain.
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How is a light emitting diode fabricated ? Briefly explain the basic
processes involved in the emission of spontaneous radiation from it.
Write two advantages of LED lamps over the incandescent low power
lamps. :
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(a) For the circuit shown in the figure, how would the balancing
length be affected, if
(1) R, is decreased
(ii) Rgisincreased

the other factors remaining the same in the c1rcu1t ? Justify your
answer in each case.
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(b) Why is a potentiometer preferred over a voltmeter ? Give reason.
OR

State the underlying principle of meter bridge. Draw the circuit diagram

and explain how the unknown resistance of a conductor can be

determined by this method.
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f(,ef)ﬂ Plet a graph showing the variation of potential energy of a pair of
nucleons as a function of their separation. Also indicate the regions
where the force is (i) attractive and (ii) repulsive.

(B)  Write two characteristic properties of nuclear force.

(a)  Torell forga-srerest & Sieear % wry om0 ¥ R =) =l a1eT 0% 39
Tifefa # Sifee safn gitue 3 ¢ s vy o s9fe 2
(b) () u@" R) I qOE (T) F 99 5 (Hg) & oo o
ﬁﬁ%(a)ﬁmwél4K%mHg%wﬁm
| l
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() Draw a graph showing the variation of current versus voltage in
an electrolyte when an external resistance is also connected.
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BlgE
() ()  The graph between resistance (R) and temperature (T) for
Hg is shown in the figure (a). Explain the behaviour of Hg

near 4 K.
! 0-16 F !
S o008 f
T
1 C
\‘ 1 ./ 1 |
0 2 4 o6 8
TXK) —
Figure (a)

gﬁ}”l In which region of the graph shown in the figure (b) is
“ resistance negative and why ?

N
| TN
g : | |
?_—: A ! |
3 . C
0 Voltage VYY) —
Figure (b)
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(b)  forelt eariier & 2t # 980 @ = Wiowy ! WA sk fepell THfz=ra
TRET & SiceH H = H R R 1 3@ 3o O 470 Q W ufty
g T W IEH WWI‘@'W% lﬁﬁ?ﬁiﬁ?{wuﬁﬁmm
T | 3

(&)  Briefly explain how a galvanometer is converted into an ammeter.

}Bj A galvanometer coil has a resistance of 15 Q and it shows full scale
~ deflection for a current of 4 mA. Convert it into an ammeter of
range 0 to 6 A.

I'55/4/2 1 11 P.T.O.
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(@) Briefly explain how a galvanometer is converted into a voltmeter.

() A voltmeter of a certain range is constructed by connecting a
resistance of 980 Q in series with a galvanemeter. When the
resistance of 470 Q is connected in series, the range gets halved.
Find the resistance of the galvanometer.

i wﬁ@ﬁ@ﬁqwgﬁﬁaR%%ﬁwwmm =TEh %A MNOP i g
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X x x [ Ve
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X

- fi=rferfaa % fore =iy i
(a) YT ‘ON’ R HEd a1 A Igehr fom, e

(b) «HGHaﬁMNaﬁIPO%EﬂHFWQﬁHﬁ.ET.W(emﬂm%‘{ﬁ%ﬁm
ﬁmﬁvﬁr‘ﬂﬁ%mmmﬁm | -

The figure shows a rectangular conducting frame MNOP of resistance R

__>
placed partly in a perpendicular magnetic field B and moved with

~ velocity ¥ as shown in the figure.

—
B
X X X X
X X Mx N
1
X X X Ve—1
]
X v
X va<_b___>O
X X X X

Obtain the expressions for the

@ force acting on the arm ‘ON’ and its direction, and

!Qz)/ power required to move the frame to get a steady emf induced
between the arms MN and PO.
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(a)  State briefly, with what purpose was Davisson and Germer
experiment performed and what inference was drawn from this.
(b) Obtain an expression for the ratio of the accelerating potentials

required to accelerate a proton and an o-particle to have the same
“de-Broglie wavelength associated with them.

OR

/Qad( " An electron and a proton are accelerated through the same
; ? potential. Which one of the two has
: pa/ greater value of de-Broglie Wavelength associated with it,
- and : :

P
i) lesser momentum ?
Justify your answer in each case.

(5 -~ How is the momentum of a particle related with its de-Broglie
wavelength ? Show the variation on a graph

23, (a) OTHTH HigeH fhU HEd B ? b SATEEhY ATk qUT T U Higash e
¥ TigeH W W A W quT % AR Hige Hl g & fon
~ M@ Wi |
B () HEeH g, a9 () Ted Sug Hi aRems AR | e Suet %
. & 1 Sear@ il | 3

/ééj What is amplitude modulation ? Draw a diagram showing an
amplitude modulated wave obtained by modulation of a carrier
~ sinusoidal wave on a modulating signal.
Qa) Define the terms,( modulation index, and (ii) side bands. Mention
the significance of side bands. .

(5877 13 e
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Draw the energy- band diagram of (i) n-type, and (i) p-type
' semiconductors at temperature T > 0 K. ’

In the case of n-type Si-semiconductor, the donor energy level is slightly -

below the bottom of conduction band whereas in p-type semiconductor,
the acceptor energy level is slightly above the top of valence band.
Explain, giving examples, what role do these energy levels play in

conduction and valence bands.

@33
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f= +10—10 + 30 cm

| 55/4/2] 14

e,

5




E
FdlE)

|

| 55/4]2 |

WWWW'&@WW%WWW@
S e e gfd & SR |

aﬁiﬁﬁqﬁﬁ%ﬁ%aﬂar@ﬁﬁéﬁgsﬂzﬁzﬁﬁwﬁmmﬁﬁ
W@WﬁWW@@NﬁWW!WW%W%
W%Wﬁaﬁ%mm@mlWGﬁoﬁn%m@ﬁ

ey Sfers ofR FifFrss fawms &7 ?

Using the ray diagrarh for a system of two lenses of focal lengths
£, and fy in contact with each other, show that the two lens system
can be regarded as equivalent to a single lens of focal length f,
where

1 1 1

==+ .
£ f1 f9
Also write the relation for the equivalent power of the lens
combination.

Determine the position of the image formed by the lens
combination given in the figure.

f=+ 10, -10, +30cm

S\ YA
eI

OR

Explain, using a suitable diagram, how unpolarized light gets
linearly polarized by scattering.

Describe briefly the variation of the intensity of transmitted light
when a polaroid sheet kept between two crossed polaroids is
rotated. Draw the graph depicting the variation of intensity with
the angle of rotation. How many maxima and minima would be
Qpﬁggvggyilenﬂyaﬁes from 0 to 7 ?
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26. (a)

(b)

(c)

(a)

(b)

)
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constant 1 <k < 2 is introduced to fi]] the space between the plates.
How will the following be affected ?

) The electric field between the plates of the capacitor.

Ed P
i) The energy stored in the capacitor,

Justify your answer in each cage,

16




/(9)/ The electric potential as a function of distance <’ is shown in the
figure. Draw a graph of the electric field E as a function of x.

v

Y
b |
o
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(a)  Derive an eXpression for the potential energy of an electric dipole

unstable equilibrium.

(b)  Is the electrostatic potential necessarily zero at a point where the
electric field is zero ? Give an example to support your answer.

1. () Rt f LOR TR 9 H SR A v’ & o 7 e # o
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(a)

(b)

(a) » What do

factors which
Minimum ?

(b)
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Draw a schematic diagram of an ac generator. Explain its working
and obtain the expression for the instantaneous value of the emf in
terms of the magnetic field B, number of turns N of the coil of area
A rotating with angular frequency . Show how an alternating emf

is generated by a loop of wire rotating in a magnetic field.

A circular coil of radius 10 c¢cm and 20 turns is rotated about its
vertical diameter with angular speed of 50 rad s1 in a uniform

/ homzontal magnetlc field of 3:0 x 1072 T.
((g(fiﬁ - Calculate the maximum and average emfinduced in the coil.

e
i) If the coil forms a closed loop of resistance 10 Q, calculate

the maximum current in the coil and the average power loss
due to Joule heating.
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