PHYSICS
PAPER -1
(THEORY)
(Three heurs)

(Candidates are allowed additional 15 minutes for enly reading the paper.

They must N@T start writing during this time.)

Answer all questiens in Part I and six questions frem Part II, cheesing two questions

frem each ef the Sections A, B and C.

All werking, including reugh werk, sheuld be dene an the same sheet as, and adjacent (e,

the rest af the answer.
The intended marks fer questions er parts of questions are given in brackets [ |.

(Material te be supplied: Leg tables including Trigenemetric functiens)

A list ef useful physical censtants is given al the end af this paper.

PART I (20 Marks)

Answer all questiens.
Question 1

A. Cheese the cerrect alternative (a), (b), (¢) er (d) fer each of the questiens given belew:

(i)

Intensity ef electric field at a point at a perpendicular distance ‘r’ frem an infinite
line charge, having linear charge density * A’ is given by:
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(i)

(1)

(iv)

(V)

If R, and R, are filament resistances of a 200 W and a 160 W bulb respectively,
designed te eperate on the same veltage, then:

(@) R;=R;

(k) R,=2R,
(c) Ry=4R,
(d) R;=4R,

A metallic wire having length ef 2 m and weight ef 4x10°N is feund te remain at
4 g

rest in a uniferm and transverse magnetic field of 2 x 10T, Current flewing threugh
the wire is:

(a) 1@ A
() SA
I
(d)y 1A

When a beam ef white light is passed threugh sedium vapeurs and then threugh a
spectremeter, spectrum se ebtaincd has twe dark lines present in the yellew regien.
This spectrum is called:

(a)  band spectrum

() centinueus spectrum

(c) abserptien spectrum ef sedium
(d) emissien spectrum of sedium

I /; and /, represent angular mementa ef an erbiting electren in 1l and 1| Behr erbits
respectively, then /5:/; is:

(@) 32
() 9:4
(C) 28
(d) 4.9

B. Answer all questiens given belew briefly and te the peint:

(i) A parallel plate air capaciter has a capacitance eof SuF. It becoemes 50uF when a
diclectric medium eccupies the entire space between its twe plates. What is the
dielectric censtant ef the medium?

(i) Find the emf of the battery shewn in Figure I:

1V 2V 3V
R
S [ ——
6V
|
! Figure 1
2
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(i) Twe substances A and B have their relative permeabilities slightly greater and slightly
less than | respectively. What do you cenclude about A and B as far as their magnetic
materials are coencerned?

(iv)  When dees a moving charged particle not experience any force while moving through
a uniform magnetic field?

(v) What is the turns ratio i.e. transformer ratio, n,:ng. in an ideal transformer which
increases ac veltage frem 220 V to 33000 V?

(vi)  What is meant by coherent seurces of light?

(vii) A ray ef light is incident en a transparent medium at polarizing angle. What is the
angle between the reflected ray and the refracted ray?

(vill)  Name the physical principle on which the working of optical fibres is based.

(ix)  What is meant by shortsightedness?

(x) Hew does focal length of a cenvex lens change with increase in wavelength of
incident light?

(xi)  With reference to photo-electric effect, what is meant by threshold wavelength?

(xii)  Half life of a certain radioactive element is 3-465 days. Find its disintegration constant.

(xiii) Binding energy per nucleon fer helium nucleus (;Hc) is 7-0 MeV. Find the value of
mass defect for helium nucleus.

(xiv)  Write ene balanced reaction representing nuclear fusion.

(xv)  Draw the truth table of a NOR gate.

PART II (50 Marks)

Answer six questions in this part, cheesing two questions
from each of the Sections A, B and C.
SECTION A
Answer any two questions.

Question 2

(a) An electric dipole of dipole mement p is placed in a uniform electric field £ with its

axis inclined to the field. Write an expression for the torque T experienced by the dipole
in vecter form. Show diagrammatically how the dipele sheuld be kept in the
electric field so that the torque acting en it is:

(1) maximum [3]

(i)  zere
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(b)  You are provided with 8 ;I capacitors. Shew with the help of a diagram hew you will 3]
arrange minimum number of them to get a resultant capacitance of 20 4 |-

(¢) (i) Define temperature coefficient of resistance of the material of a conducter. |3]
(1) When the cold junction of a thermeceuple is maintained at 0°C. the thermo em{ ‘e’

generated by this thermoceuple is given by the relation:

e~ (1639 11.-0-043;9‘ x 10

where 8 is the temperature of the het junctien in °C. Find the neutral temperature
ef this thermocouple

Question 3

(a)  Draw a labelled circuit diagram ol a petentiemeter to compare emfs of two cells. Write (3]
the working formula (Derivation net required,.

(b)  How much resistance should be connected to 15  resister shown in the circuit in [3]
Figure 2 below se that the points M and N are at the same petential:

Q- 15Q
M MA
i
I A \ "
| A ~ A
j 300 6012
|
Figure 2
() (1)  Withreference to free electron theery of cenductivity, explain the terms: 13]

(1) Drift speed

(2)  Relaxation time

(1) What is the colour code of a carbon resistor having a resistance of 4702 and a
tolerance of 5%

Question 4
(a) (i) State Tangent Law in magnetism, (2]
(i) At a certain temperature, a ferromagnetic material becomes paramagnetic. What is
this temperature called?
(b) (1) State Biat Savart law. 3]

(i) Find magnetic flux density at a peint on the axis of a leng selenoid having
5000 turns/m when it is carrying a current of 2 A
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(¢)  Analternating em{ of 110V is applied te a circuit centaining a resistance R of 80 €2 and 14]
an inducter L in series. The current is found te lag behind the supply veltage by an angle
@ =tan'(3/4). Find the: '

(1) Inductive reactance
(i)  Impedance of the circuit
(iti)  Current flewing in the circuit

(iv) If the inducter has a ceefficient of self inductance of 0-1 H, what is the frequency
of the applied emf ?

SECTION B
Answer any twe questiens

Question 5

(a) Name the part of the electromagnetic spectrum which is: 12]
(1) Suitable fer radar systems used in aircraft navigatien.
(1) Produced by bombarding a metal target with high speed electrons.

(b) In Yoeung’s deuble slit experiment, using menechrematic light, fringes are obtained on (3]
a screen placed at some distance from the slits. If the screen is meved by 5 x 107 m
tewards the slits, the change in the fringe width is 3 x 10 m. If the distance between
the twe slits is 18~ m, calculate wavelength of the light used.

(c) (i)  State Brewster’s law of polarization of light. 3]

(i) Hew will yeu identify with the help of an experiment whether a given beam of
light is of pelarized light or ef unpolarized light?

Question 6

(a) A narrow beam of menochromatic light, PQ, is incident nermally on one face of an  [2]
equiangular glass prism eof refractive index 1-45. When the prism is immersed in a
certain liquid, the ray makes a grazing emergence aleng the ether face (See Figure 3).

Find the refractive index of this liquid.

Glass

Liquid
Figure 3
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(b) When twe thin lenses ef focal lengths f; and /> are kept ceaxially and in centact, preve  |[3]
that their combined focal length "/ " is given by:

| 1 1
- +

(c) The Figure 4 below shows the pesitiens of a peint ebject @, twe lenses, a plane mirrer 3]
and the final image | which ceincides with the ebject. The focal length ef the cenvex
lens is 20 cm. Calculate the fecal length ef the cencave lens.

Planc
f=20 em Mirrer

f—— 45 cm fe—16 cm—=} 35 em -
Figure 4

Question 7
(a) (1) Whatis meant by dispersive pewer of a transparent material? (4]

(i) Shew that, twe thin lenses kept in centact, ferm an achrematic deublet if they
satisfy the cenditien:

o o

T
where the terms have their usual meaning.
(b) (i) Befine magnifying pewer of 2 micrescepe in terms ef visual angles. (2]
(i)  What is the advantage of a eempeurd micrescepe ever a simple micrescope’

(c) An aswenemical telescepe uses tweo lenses of pewers 10 dieptre and | dieptre. If the [2]
final image of a distant ebject is fermed at infinity, calculate the length ef the telescepe.

SECTION C

Answer any twe guestiens.

Question 8

(a) Answer the fellewing questiens with reference te Millikan’s eil drop experiment: 13]
(i)  What is an atemiser?
(ii)  What is the use of an X-ray tube?

(ili) What is the unique preperty shewn by the charge of an oil drop?
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(b) (1) Write Einstein’s pheto electric equatien.

(i) If the frequency ef the incident radiatien is increased from 4x10'° Hz te 8x10'° Hz.
by hew much will the stepping petential for a given photesensitive surface go up?

(¢) (i) What are matter waves?

(i) Shew with the help of a labelled graph hew their wavelength (A ) varies with their
linear mementum (p).

Question 9

(a) The energy levels of an atem ef a certain element are shewn in the given Figure 5.
Which ene ef the transitiens A, B, C, B or E will result in the emissien of phetens ef

clectremagnetic radiatien ef wavelength 61875 nm? Suppert yeur answer with
mathematical calculatiens.

A B C

-lev
Y A _3 eV
v : -10 ev
Figure 5

(b) Voeltage applicd between cathode and anede of an X-ray tube is 18 kV. Calculate the
minimum wavelength ef the X-rays preduced.

(¢) In anmuclear reacter. what is the functien ef:
(i)  The mederater
(it)  The centrel reds

(iii)  The ceelant

Question 10

(@) () The atemic mass ef Uranium %/ is 238-0508 u, while that of Therium ")y Th is
234-0436 u, and that of Helium ; He is 46026 u. Alpha decay cenverts

U inte *;;Th as shewn below:
23
‘s U—"nTh+, He + energy
Determine the energy released in this reactien.

(i) What is a neutrine?

131

(2]

131

(2]

[3]

[3]
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(b) In semi cenducter physies, what is meant by:

(1) a rectifier
(i1} an amplifier

(1i1) an escillater

(¢c) With the help ef a diagram, shew hew yeu

OR gate.

Useful Censtants and Relations:

I, Speedof Light in vacuum

2. Charge of a preton

3. Planck’s censtant

4, Permeability ef vacuum

5. Electren Velt

6.  Unified Atemic Mass Unit
g

s

(c)
()
(h)
()
(1eV)
(lu)

()
(In2)

can use several NAND gates (o obtain an

I

Il

3.0 x 10* m/s
1.6 x 16°°C
66 x 10°% Js

47 %19 Hm™
=1.6x10"°)
= 93] MeV

3-14
0-693
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