Qmestion 1

PHYSICS PAPER 1 (THEORY)
PARTI (20 Marks)

Answer 2l questions.

A, Choose the comrect alternative (a), (), (c) or (d) for each of the questions given below:

(1)

()

(1)

Intensity of electnc field at a pont at a perpendicular distance °r’ from an infinite
line charge, having linear charge density “4 " 15 given by:
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If B; and B are filament resistances of a 200 W and a 100 W bulb mespectively,
designed to operate on the same voltage, then:

fa) Ba=R:
(b} R:=IR.
ic) Bz=4Ry
(d) Ri=4R
A metallic wire having length of 2 m and weight of 4x107° N is found to remain at

rest in a uniform and transverse masnetic field of 2 x10° T. Current flowing through
the wire is:

(2) 10A
® S5A
() 2A

(@) 1A

[3]



(i)

)

When a beam of white light is passed through sodipm vapours and then thoough a
, spectrum s0 obtained has two dark lines present in the vellow region.

This spectrum is called:

(@) ‘band spectrum

(b} continnous spectmm

ic) absorption spectrom of sodinm

(d} emission spectrum of sodivm

If Is and [ represent angular momenta of an orbiting electron in T and IT Bohr orbits

mespectively, then fa:fz is:
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Answer all questions given below briefly and to the point: [15]
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(1)
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A paralle]l plafe 3f capacitor has a capacitance of SUF. It becomes SOPF when a
dielectric mediom occupies the entire space between its two plates. What is the
dielectric constant of the medinm?

Find the emf of the battery shown in Figure I:
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Figure 1
Two substances A and B have their relative permeabilities slishtly sreater and slighily
less than 1 respectively. What do you conciode about A and B as far as their magnetic
maferials are concerned?

When does a moving charged particle mot experience any fome while moving thooegh
a uniform magnetic field?

What is the fums matio ie. tramsformer ratio, n:ny, in an ideal transformer which
increases ac voltage from 220V to 33000V

What is meant by coherent sources of Light?

A ray of light is incident on a transparent mediom at polarizing angle. What is the
angle between the reflected ray and the refracted ray?

Name the physical principle on which the working of optical fibres is based.
What is meant by shortsightedness?

How does focal length of a comvex 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 3-463 days. Find its disinregrarion constant.

(xiii) Binding energy per nucieon for helium nuclevs ( ;He) is 7-0MeV. Find the vatve of
mass defect for heliom nuclens.

(xiv) Wrife one balanced reaction representing nuclear fusion.

{xv} Draw the truth table of a NOR gate.

PART IT ( 50 Marks)
Answer SIX questions in this part, choesing tWo questions
from each of the Secrions A, B and C.
SECTION A
Answer any tWo guestions.
Question 2

{a) An electric dipole of dipole moment E is placed in a unifiorm electric field E with its
axis inclined to the fisld. Wﬂtemexpressinnfmﬂ:ehrque?expﬁimmdh}rﬂmdipda
in vector form  Show diagrammatically how the dipole should be kept in the
electric field so that the torgoe acting on if is:

i) T [3]
iiiy =zem

{(b) Yoo are provided with 8 u F capacitors. Show with the help of a diagram how vou will [3]
arrange minimom mmber of them to get a resultant capacitance of 20u F.

{c) (i) Define temperature coefficient of resistance of the material of a conductor. [3]
{ii) When the cold junction of a thermocouple is maintained at 0°C, the thermo emf ‘e’

generated by this thermocouwple is given by the elation:
e= [1688+ %{- 0.048) 8] = 10%,

where 8 15 the temperature of the hot junction m °C. Find the nentral temperature
of this thermoconple.



Qmestion 3

{2} Draw alabelled circnit diagram of a potentiometer to compare emfs of two cells. Write  [3]
the: working fornmla { Derfvarion mor required).

{b) How

much resistance shounld be connected to 15 Q resistor shown in the circuit in [3]

Figure 2 below s0 that the points M and N are at the some potential:

(c) (i}

(i)

Qmestion 4
fa) (o)
(i)

(b))
(i)
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With reference to free Hmmmn' of conductivity, explain the terms: 31

(1) Drift speed
(2} Relaxation time

What is the colour code of a carbon resistor having a resistance of 4700 and a
tolerance of 5% 7T

State Tangent Law in magnetism. [2]

At a certain temperainme. a fenmomagnetic material becomes paramasnetic. What is

this temnperatore called?

State Biot Savart law. [3]
Find magnefic flux densify at a point on the axis of a long solemoid having
2000 forms/m when it is carmying a corrent of 2 A

{c} An alternating emnf of 110V is applied to a circwit containing a resistance R of 20 £ and [4]
an inductor L oin series. The current is found to 1ag behind the supply voltage by an angle
& = tan™*(3/4). Find the:

(1)
(1)
(i}

@)

Qmestion 5

Inductive reactance

Impedance of the circwit

Curment flowing in the cirowit

If the inductor has a coefficient of self inductance of 0-1 H, what is the frequency
of the applied emf ?

SECTION B
Answer amy W questions

{a) IName the part of the electromagnetic spectrum which is: [2]

(1)

<Suitable fior radar systems used in aircraft navigation.

(i) Produced by bombarding a medal target with high speed electrons.

(b} InYoung's double skit experiment, using monochromatic light, fringes are obtained on~ [3]
a screen placed at some distance from the slits. If the screen is moved by 3 = 107 m
towards the slits, the change in the fringe width is 3 = 107 m_ K the distance between
the two slits is 107 m, calculate wavelength of the light used.

ic) (1)

State Brewster's law of polarization of light. [3]

{ii) How will you identify with the help of an experiment whether a given beam of

light is of polarized light or of unpalasized light?



Qmestion 6
{a) A namow beam of monochromatic light, PQ, is incident nomally on one face of an  [I]
equiangular glass prism of refractive index 1-45. When the prism is immersed in a
certain liquid, the ray makes a graring emergence along the other face (See Figure 3).
Find the refractive index of this liquid.

Figure 3
{b) When two thin lenses of focal lengths f; and f: are kept coaxially and in contact, prove  [3]
that their combined focal length “f ' is given by:
1 1 1

Fhr

{c) The Figure 4 below shows the positions of a point object O, two lenses, a plane mirror  [3]
and the final image I which coincides with the object. The focal length of the convex
lens is 20 cm Calculate the fiocal lensth of the concave lens.
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Qmestion T
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()

L
(=)

What is meant by dispersive power of a transparent material?
Show that, two thin lenses kept in contact, formy an achromatic doublet if they
satisfy the condition:

ar '

=0
rr

where the terms have their wsnal meaning.
Define masnifving power of a microscope in ferms of vismal angles.
What is the advantage of a compound microscope over a simple microscope?

{c) An astrononrcal telescope uses two lenses of powers 10 dioptre and 1 dioptre.  If the
final image of a distant object is formed at infindty, calculate the lensth of the telescope.

Qmestion 5

SECTION C

Answer amy TWo questions.

{a) Answer the following questions with reference to Millikan*s oil drop experiment:

@
&)
(s)

® @
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{c) @
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Omestion %

What is an atomiser?

What is the nse of an X-ray tobeT

What is the unique property shown by the charge of an odl doop?

Write Einstein’s photo electric equation.

If the frequency of the incident radiation is increased from 410" Hz to 8=10" Hz,
by how mooch will the stopping potential for a given photosensitive surface go up?
WWhat are matter waves?

Show with the help of a labelled graph how their wavelength (A ) varies with their
linear momenhem ().

{a) The energy levels of an atomn of a certain element are shown in the given Figure 5.
Which one of the transitions 4 B, C, D or E will result in the emdssion of photons of
electromagnetic radiation of wavelength 61872 mm? Support your answer with

mathemnatical calculations.
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Figure 5

(b)) Voltage applied between cathode and anode of an X-ray tobe is 18 V. Calonlate the
minimum wavelength of the 3-rays pooduced.

{c) Inamclear reactor, what is the fonction of:

(i) The moderator
() The control rods
(iii} The coolant
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Qmestion 10
{a) (i) The atomic mass of Uraniom 2377 is 238.0508 u, while that of Thodum 57h s [3]
2340436 u, and that of Helinm f He is 40026 w. Alpha decay converts
o into Y30TR as shown below:
ST nTh+iHe + energy
(i) What is 4 neuwrrine 7
(b} Insemi condnctor physics, what is meant by [31
i) a rectifier
(i) an arplifier
(iii}  anoscillator

{c) With the help of a diagram show how you cin use several NAND sates to obtadin an [2]
OF gate.



