PHYSICS PAPER 1 (THEORY)

PARTT (20 Marks)
Answer all questions.

Question 1
A. Choose the comect alternative (a), (b), (c) or (d) for each of the questions given below:

(i) Relative permttivity of water is 81. ¥ =, and =, are permittivities of water and
wacwm respectively, then:

@ <=9,

b}  g,=81g,
i) e, =9
d) e,=81g,

{ii)  Five resistors are connected as shown in Figure 1.
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The effective resistance i.e. equivalent resistance between the points A and B is:
jay 40
() 59
cy 159
gy 208
{iii) The Biot Savart’s Law in vector form is:
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In an astronomdcal telescope of efracting fype:

(a) Eyepiece has greater focal length.

(b} Objective has greater focal length

t) Objective and eyepiece have equal focal length
{d} Eyepiece has greafer aperature than the objective.
The particles which cannot be accelerated by a cyclotron or a Van de Graff
generafor are;

(a)  Alpha particies

(b} Beta pafticles

ic) Neutrons

(d) Protons

Answer all questions given below briefly and o the point:

(1)

(i}

()
{v)

v)

(vi)

(i)

A large  hollow mefailic sphete has a positive charge of 334uCat ifs centre.
Find how muoch electric flux emanates from the sphere.

A current ‘T flows through a metaltic wire of radms r’ and the free electrons in it
drift with a velocity ve. Calculate the drift velocity of the free electrons through the
wire of the same material, having double the radius , when same current flows
through it.

Name any one instoment which works on the principle of tangent law in
magnetism.

(=

State the STunit of magnetic dipole moment.

Alternafing current flowing thromgh a certain electrical device leads over the potential
difference across it by 90°. State whether this device is a resistor, capacitor or an
inductor.

What is the shape of the wavefront diverging from a point source of light?

The crifical angle for a given transparent medium and air is § . A ray of light
travelling in air is incident on this transparent medium at an angle of incidence egqual
to the polarising angle i . What is the relation between the two angles i and i, ?
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} Fimd the focal length and nature of a lens whose optical power is — 5D
WWhat is Modulation? Explain in boief
WWhat are the dark lines seen in the solar spectirrum called?

TWhat is the relation betwesn wavelength and mmomentom of mosving particles?

Name the sedies of lines in the hydoogen spectrum which lies in the ubira-violet

Tegiom.
}  Fill in the blank in the siven nniclear reaction:
27 4

25
+ Al —» Mg + _He
13 12 e

(xiv)y Give an exanple where energy is converied inho matter.

[oaty] To comvert a pure sendconductor info p-Cype semicondoector, what Gype of inpadty is
added to ifT
PART IT (50 Marks)
Answer six questions in this part, choosing two quesiions
Jiom each af the Secfions A, B and C.
SECTION A
Arnswer any two guesiions.
Question 2

{a) (i) Wrrite an expression (derivation not required) for intensity of electric field inc

(o)

(<)

(1) Aodial position.
{2} Broad side position of an electric dipole, in terms of its length {2a) dipole
moment (p) and distance (1).
(A1) What is the ratio of these two intensities i.e. E; : E- fior a short electric dipole?

Three capacitors Cy = 6uF , Cz = 12uF and C3 = 20uF are connected to a 100 WV batttery,  [3]
as shown in Figure 2 below:
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Figure 2

Calcuolate:
(i) Charge on each plate of capacitor C,
(ii} Electrostatic potential enersy stored in capacitor ;.

‘n’ cells, each of emf “e” and internal resistamce °r’ are joined In senes to form a row.  [3]
‘m’ such rows are connected in parallel to form a battery of IN = mn cells. This battery i1s
connected to an external resistance B

(i} What is the emf of this battery and how nooch is its internal resistance?
(ii} Show that current ‘T" flowing through the external resistance "B 1s given by
Ne
I=—
mE +nr

[3]



Question 3

{a) Inthe cirenit shown in Fignre 3, E; =17V, E2 =21V, R; =20 F; =30 and B, = 500
Using Kirchoff' s laws, find the currents flowing through the resistors R, B, and R
(Internal esistance of each of the batteries is neglegible. )
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(by Yoo are provided with ome low fesistance B; and one high mesistance By and two
salvanomeiers. One galvanometer is to be converted to an ammefer and the other to a
voltmeter. Shiovw how you will do this with the help of simple, labelled diagrams.

i) (i) Plot a labelled graph fo show varation of thermo-emf ‘e’ versus

temperature  difference *6° between the two pmchons of a thermocouple.
Mark ‘N as neutral temperature and ‘T as temperature of inversion.

(i} What is Peltier effect?

Question 4

(3) Fignre 4 below shows two infinitely long and thin corent carrving conductors X and Y
kept n vacuum, parallel to each other, at a distance ‘a’.

______ " JI‘ ’T‘ e X
a

______ W }1: ila v
Figure 4

(i) How much fomce per unit length acts on the conductor Y due o the cument flowing
i %
throngh X 7 Write vour answer in terms of i—'|,1,:1;,a:l'lﬂﬂ.
LY ﬁ._.l

(Derivation of formula is not reguired.)
(i} Define ampere, in terms of force between two cument carrving conductors.
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SECTIONB
Answer any two guestions
Question 3

(a) @) hmalactmnmgu&ﬁrmme,mamelb:hicm:tur{ﬁ},nmgu&ﬁrvmt:r{ﬁ}am
velocity of propagation of the wave ( c ) orfented?
jiiy How long would gamma radiation take to travel from suon to earth, a distance of
1-5x10" m?
(b) With the help of a labelled diagram, show that fringe separation B in
Young's double slit experiment is given bry:
LD
Sy
where the terms have their usual meaning.
{c) (i) What is the difference between polarised light and unpolarised light based on the
direction of electric vector (E ) 7
{ii) What will be the effect on the width of the central bright fringe in the diffraction
pattem of a single skt if-
(1) Monochromatic Hght of smaller wavelength is used.
(2) Slit is made narmower.

Question 6
{a) At what angle, a rav of light should be incident on the first face AB of a regular glass
prism ABC so that the emergent ray grazes the adjacent face AC 7
See Figure 7 below. (Refractive Index of glass = 1-6)
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(b} A conwvex lens ‘L7 and a plane mumor ‘M are amanged as shown m Figure § below.  [2]
Position of object pin 0" 15 adusted in such a way that the mverted image “T" formed by
the lens mdroos comibination, coincides with the object pin 0. Explam how and when
this happens. M
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Figure &

{C) Starting with an expression for refraction at a single spherical surface, obtain an  [3]
expression for lens maker®s formula.

Cuestion 7
(a) Show that the axial chromatic aberration (£ — f.) for a convex lens is egual to the [3]
poodnct of its mean focal length () amd dispersive poser (o) of its material i.e. Prove:

f—f.=wf
(b) Draw a labelled diagram of an imare formed by a compound microscope, with the [3]
image at least distance of distinet vision. Write any one expression for its magnifying
POWEL.
() What is meant by long-sightedness? How can this defect be comected? [21
SECTION C
Answer any two questions.
Cruesdon 8
{a) (i) What is meant by ‘Quantization of charge™? [3]
(i) In Thomson’s experiment. prove that the ratio of charge to the mass (e/m) of an
electron is given byt
= _1LFE
m 2V B

where the terms have thedr usual meming.

(b} In a photo-electric cell, a retarding potential of 0-5V is required to block the movement  [3]
of electrons fromy the cathode when monochromatic lght of wavelength 400 e is
incident on its surface. Find the work function of the material of the cathode.

{c) Name a phenomenon or an experiment which proves: 2]
{i) Particle nature of electro magnetic radiations.
(i) Wave nature of parficies.
(Description of the phenomenon / experiment is not equired. )



Cuestion 9
{a) (i) State the posmlate of Bohr's theory regaming:
{1}  Ansnlar momentum of an electnon.
{Z) Emission of a photon.

(i) Total energy of an electron orbifing anound the nuclens of an abom is alwavs
negative. VWhat is the significance of this?

(b} (i) Draws a labelled graph showing variation of relative intensity of X-rays versus
thedir wavelength & hMark A _., on the graph.
(ii}  State how the valne of A ;, can be varied.

{c) Half life of a certain radicactive suhstance is 6 hoors. If vou had 3.2 ko of this
substance in the beginning, how mnch of it will disintesrate in one day?

Cuestion 10
() (3 What is the significance of binding energy per nucleon of a noclens?
(i) In acestadn star, thoee alpha particles undergo fusion in a single reaction to form
2 nuclens. Calculate the energy released in this reaction in Me'W.
Given: m( He) = 40026041 and my*3C) = 12.000000un.
{b) Show by drawing labelled diagrams, the natre of outpot voltages in case of:
(i) A half wave rectifier.
(i) A full wave rectifier.
(i) An Amplifier
{In each case, input is an ac voltage)
Circuit diagrams of these devices are not reguired.

()} Identify the logic gate whose tmath table is given below and draw its symbol:
s

[ T = T = R
=
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=
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