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General Instructions

(i) All questions gre computsory. There gre 26 questions in all,

{ii) This question paper has five sections - Section A, Section B, Section C, Section D
and Section E.

(iii)  Section A contains five questions of one mark eqach, Section B containg five
questions of two marks each, Section € Contains twelve guestions of three marks
each, Section D contains one value based question of four marks and Section E
contains three questions of five marks eqch,

(v} There is no overall choice. However, an interng) choice has been provided in one
question of twe marks, one question of three marks and all the three questions of
Jive marks weightage. You have 0 attempt only one of the choices in Such
questions.

(v} You may use the Jollowing valyes of physical constanss wherever necessary :
€ =3x 10% mss
h=6.63x 10-34 55
e=1.6x10"19¢
Ho=4x107 T Ao~
€ =8.854 x 10712 C2 N~1 2
]
Ao = 9X10° N m? -2
dme,
Mass of electron = 9.1 x 193! kg
Mass of neutron = 1.675 x 1027 kg
Mass of proton = 1673 x 10727 kg
Avogadro’s number = 6.023 x 1023 Per gram mole
Boltzmann constant = 1.38 10723 Jg-1
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A point charge Q is placed at point O as shown in the figure. The potential difference
V , — Vg positive. Is the charge ( negative or positive ?

~
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Depict the behaviour of magnetic field lines in the presence of a diamagnetic material.
3 o TR 3 o ST G 0.25 A ¥ | T UigshE % SuT forE R T ? |
The charging current for a capacitor is 0.25 A. What is the displacement cuirent across
its plates 7
4, e gRTA % STAN T T ILEL0] T i
Give one example of use of eddy currents.
5. Wwwmaﬂ‘(wdn 1 S.1. 7 fArEn | i

Define Electric Flux. Write its ST unit.
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(i) State Bohr postulate of hydrogen atom that gives the relationship for the

frequency of emitted photon in a transition.

(i) An electron jumps from fourth to first orbit in an atom. How many maximum
number of spectral lines can be emitted by the atom ? To which series these lines
correspond ? '

OR
Use de-Broglie’s hypothesis to write the relation for the n? radius of Bohr orbit in

terms of Bohr’s quantization condition of orbital angular momentum.

N
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A device X used in communication system can convert one form of energy into

another. Name the device X. Explain the function of a repeater in a communication

system.

% St ZeERi I R S 1 (24 me/h) T | T m, 3T h ¥ 38 GEE € |
The wavelength A of a photon and the de-Broglie wavelength of an electron have the

same value. Show that energy of a photon is (2Amc/h) times the kinetic energy of

clectron: where m, ¢ and h have their usual meaning.

e S ST T PR e & 2 S § e Hi |
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Distinguish between polarized and unpolarized light. Does the intensity of polarized
light emitted by a polaroid depend on its orientation ? Explain briefly.

The vibrations in a beam of polarized light make an angle of 60° with the axis of the

polaroid sheet. What percentage of light is transmitted through the sheet ?

55/2/1/F 4



10, oaTE | 9O SR ST S A R Ui 1 o % fad WV aee i e
SIS T SO U 1 e Ak & (R ) | 37 39 5 S T o % WA & g
STt 5 SR o 1T © ST SO S TR S € | §9 gy % o 20 % e 9 T

Ve ST TET ST 7R 3 9 § e ol FET 4 1 Wenfed Bl 2 2
— v —
] ’ | a
A i j, ; I
;’ F
-1 (e |

A metal rod- of square cross-sectional area A having length [ has current I flowing
through it when a potential difference of V volt is applied across its ends (figure I).
Now the rod is cut paralle] to its length into two identical pieces and joined as shown
in figure 11. What potential difference must be maintained across the length 2/ so that
the current in the rod is still 17
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A I . z I

Figure - 1 Figure ~ I
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(a) Define torque acting on a dipole of dipole moment 3 placed in a uniform electric

_._.}
field E. Express it in the vector form and point out the direction along which it

acts,
(b)  What happens if the field is non-uniform ?
(¢) What would happen if the external field § is increasing (i) parallel to § and
_.)
(i1) anti-parallel to p 7

58/2/1/F 5 P.1.0.




12.  (a)

(b)

(c)

(a)

(b)

(c)
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A point charge q moving with speed v enters a uniform magnetic field B that is
acting into the plane of the paper as shown. What is the path followed by the

charge q and in which plane does it move ?

How does the path followed by the charge get affected if its velocity has a

% P
component parallel to B ?
. _> - . . . -
If an electric field E is also applied such that the particle continues moving along
the original straight line path, what should be the magnitude and direction of the

%
electric field E ?
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{i)  Which segment of electromagnetic waves has highest frequency ? How are these
waves produced 7 Give one use of these waves.

(ii)  Which em waves lie near the high frequency end of visible part of em spectrum 7

Give its one use. In what way this component of light has harmful effects on humans 7

14, ¥= feu e om@ H i e 007 20 om HET T % 399 o L, % 6 15 om T W
fore & 3 @i sifem ‘0 0 gE ST L, ¥ 80 cm U W ST € | 919 L, W BiHY 9
sﬁ-iﬁ o i 3

e 70 cm 80 cm

In the following diagram. an object “O” is placed 15 cm in front of a convex lens L, of
focal length 20 ¢m and the final image is formed at ‘T’ at a distance of 80 cm from the

second lens L,. Find the focal length of the lens L,.

e 70 1T B0 o ey
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A

45°
ey

k (2) =

(3)'—>—— 45°
B C

Three rays (1, 2, 3) of different colours fall normally on one of the sides of an

isosceles right angled prism as shown. The refractive index of prism for these rays is

1.39, 1.47 and 1.52 respectively. Find which of these rays get internally reflected and

which get only refracted from AC. Trace the paths of rays. Justify your answer with

the help of necessary calculations.

16. (1)

(ii)

()

(i)
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Describe the working principle of a solar cell. Mention three basic processes

involved in the generation of emf.

Why are Si and GaAs preferred materials for solar cells ?

8
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In the following arrangement of capacitors, the energy stored in the 6 UF capacitor is
E. Find the value of the following :

(iy  Energy stored in 12 uF capacitor.
(i) Energy stored in 3 uF capacitor.
(i11) Total energy drawn from the battery.

+]

“i

o uF
||
||
3uF
12 uF
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(i) Define ‘activity’ of a radioactive substance.
(i) Two different radioactive elements with half lives T, and T, have N, and N,
undecayed atoms respectively present at a given instant. Derive an exXpression
for the ratio of their activities at this instant in terms of Ny and N..
55/2/1/¥ 9 P.T1.0.
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Plot a graph showing the variation of photoglectric current with intensity of light, The
work function for the followmg metals is given ;
Na:2.75eV and Mo : 4.175¢V.
Which of these will not give photoelectron emission from a radiation of wavelength
3300 A from a laser beam ? What happens if the source of laser beam is brought
closer 7
OR

Define the term “cut off frequency” i photoelectric emission. The threshold
frequency of a metal is f. When the light of frequency 2f is incident on the metal plate,
the maximum velocity of photo-electrons is v, When the frequency of the incident
radiation is increased to 5f, the maximum velocity of photo-electrons is v,. Find the
atio v, 1 v,

20. (o) To% ¥ Ta< 9% HUR a9 TOR0T fo R §9R § fOVET ST | TR S U SERL

oo I
(b) HIETES SHIRMT T ToT STELROT &l ST FIT |
(a) Distinguish between point to point and broadcast modes of communication. Give
an example of each.

(by Explain the basic concept of mobile telephoning.

S5/2/1F 19
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Two identical coils P and  each of radius R are lying i perpendicular planes such
that they have a common centre. Find the magnitude and direction of the magnetic
field at the common centre of the two coils, if they carry currents equal to'I and *\/?; i

respectively.

21.

22, (D
(i)
(1)
(i)
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Define self-inductance. Write its S1 units.

A long solenoid with 15 turns per cm has a small loop of area 2.0 cm? place
inside the solenoid normal to its axis. If the current carried by the solenoid
changes steadily from 2.0 A to 4.0 A in 0.1 s, what is the induced emf in the loop
while the current is changing 7

i1 PT.0.
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Gautam went for a vacation to the village where his grandmother lived. His
grandmother took him to watch ‘nautanki’ one evening. They noticed a blackbox
connected to the mike lying nearby. Gautam’s grandmother did not know what that
box was. When she asked this question to Gautam, he explained to her that it was an
amplifier.

(1)  Which values were displayed by the grandmother 7 How can incoleation of these
values in students be promoted ?

(1) What is the function of an amplifier ?

(i)  Which basic electronic device is used in the amplifier 7

g —-g
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(i) State the essential conditions for diffraction of light.

(i1) Explain diffraction of light due to a narrow single slit and the formation of

pattern of fringes on the screen.

(iii) Find the relation for width of central maximum in terms of wavelength ‘A’,

width of slit “a’, and separation between slit and screen ‘D’.

(iv) If the width of the slit is made double the original width, how does it affect the

size and intensity of the central band ?
OR

(i) Draw a labelled schematic ray diagram of astronomical telescope in normal

adjustment.

(i) Which two aberrations do objectives of refracting telescope suffer from ? How

are these overcome in reflecting telescope ?

(iii) How does the resolving power of a telescope change on increasing the aperture

of the objective lens ? Justify your answer.

25. Tt AC &id 9 2 uF &1 1, 100 Q 7 WicRreeh a4 8 H &1 I S0t § |aid & |

(i) & gt a1 eFl AIfET i akue & STfehad aRT vafed & ? 39 g i
FET € ?

(i) afE G % e.m.f. 1 RE@THAF 200 V &, d Afyehas IR T ST |
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A 2 uF capacitor, 100 Q resistor and 8 H inductor are connected in series- with an AC

source.

(1)

(iD)

{111)

()

(1)

(1i1)

55/2/1/F

What should be the frequency of the source such that current drawn in the circuit

is maximum ? What is this frequency called ?
If the peak value of e.m.f. of the source is 200 V, find the maximum current.

Draw a graph showing variation of amplitude of circuit current with changing
frequency of applied voltage in a series LRC circuit for two different values of

resistance R, and R, (R, > R,).

% e » P ey, . ? " v wrhat croandirisan Ao P TT
Define the term ‘Sharpness of Resonance’. Under what condition, does a circuit

become more selective 7
OR

With the help of a neat and labelled diagram, explain the principle and working

of a moving coil galvanometer.
What is the function of uniform radial field and how is it produced 7
Define current sensitivity of a galvanometer. How is current sensitivity increased 7
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(i) In the circuit diagram given below, AB is a uniform wire of resistance 15 Q and
length T m. Tt is connected to a cell E, of emf 2V and negligible internal resistance
and a resistance R. The balance point with another cell E, of emf 75 mV is found

at 30 cm from end A. Calculate the value of R.

I+ WA
E, R

X
A B

(i)  Why is potentiometer preferred over a volumeter for comparison of emf. of cells ?

(i) Draw a circuit diagram to determine internal resistance of a cell in the

laboratory.

OR
55/2/1/% 15 [P.T.0.




(i) Plot a graph showing variation of voliage vs the current drawn from the cell.

How can one get information from this plot about the emf of the cell and its
g p
internal resistance 7
(iy  Two cells of emf’s E, and E, and internal resistance 1, and 1, are connected in
parallel. Obtain the expression for the emf and internal resistance of a single

equivalent cell that can replace this combination ?
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