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General Instructions:

(1) There are 33 questions in all. All.au

\2) This question paper has five set
\3) All the sections are compulls
(4) Section A contains sixt

each, Section B contain

three marks each, §

E contains threelo

(5) There is no OVe

have to attempt @
(6) Use of calculs

1. The work-fu
this metal, t
a) 6178A

2. The ratic
a) 14

3. The radiig
by a thin wi
{a) on the su
(b) on the st
(c) equal on
(d) zero un.'

a) Decri c) ren

_?:. 13 for which the current is maximum |

(b) 1 mH

(d) cannot be calculat_. |
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A negativ v ¢h 1'Ft*d objex t XIS ffl."(‘Hc‘d by ‘:' E ﬂ‘ﬂﬁt prﬂbﬂblﬂ for thE oD)
LAt L X ' ] 1
racted to object Which of the following 1> b) negative y cha ged o Y
Tl Ll &N i : e
a)Positively charge” o d) neutral Of neg tively charg
\ neutral of pg'_-itiw:‘h' [‘hﬂl’!._,"l'.'{"
J . ~-onductor
nd a semliCO
: : conductor d
- fic resmtance of a

o By increasing the ‘emperature, the spec!

; L oy : ;Gfbﬂth b] dECfEBSES for thh

3) increases *

” d es for a semlconductor

c) Increases for a conductor and decreas !

for a semlcnnductﬂr

d) decreases for 3 conductor and increases

wires of the same length are shaped into a square of side’

@ Two
carry Same current , the ratio of their _m_aguetic moment Is
a) 2:m b) m:2 c) m:4 d) 4: 1t

suspended in a horizontal plane by a pair of

d of length | and mass m is
sionin the supporting strings,

10. A straight conducting ro
gnitude B. To remove the ten

flexible strings in 3 magnetic field of ma

the magnitude of the current in the wire Is

a) mgB/\ b) mgl/B c) mg/IB d) IB/mg

11 To reduce the resonant frequency in a L-C-R series circuit with a generator

2) The generator frequency should be reduced

b) Another capacitor should be added in parallel to the first
¢) The iron core of the inductor should be removed

d) Dielectric in the capacitor should be removed

12.1f n, is densit intrinsi
| y of intrinsic char ge carr ie c d
_ rs; nh & ne are densities o h
semiconductor , the correct relation between them is r ! fholes and electrons in extrinsic

a) ne nh = nj? b) ni
|=ne+nh
¢) ni =ne/ nh
d) ne nh = ni

(¢ I«
) Als true but Ris false
alse and R is true

(d) Ais f

e o) i Ve e i e o
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qonlA) JAn electron & a pro * -
L1ON\ | llunlntwlng wﬂha.‘um‘:w_'lu[,i[y[.”h., 2 magnetic field . The |
: N o r: *TIC. 11810 i Inrc

_rienced by the proton is more than the force experienced by t
o ' HLEdDythee
' roas n(R) :The mass of a proton is more than the mass of an electron

lectron.

(4 Assertion(A) :Electric field is alw

' | always normal to equipotenti st

| : al surf: , .
decreasing order of potential . P surfaces & along the direction of

Reason(R): Negative gradient of electric potential is electric field

1_5. ASSEF'EIOH(A) : When the apparatus of Young's double slit experiment is brought in @ liquid from
air, the fringe width decreases.

Reason(R): Wavelength of light decreases in the liquid.

16.Assertion(A) : The electrical conductivity of a semiconductor increases on doping.
Reason(R): Doping always increases the number of electrons in the semiconductor.

SECTION - B (5X 2= 10M)

17. A ray of monochromatic light passes through an equilateral glass prism in suc

angle of incidence is equal to the angle of emergence and each of these angles is 3/4 times the angle

ation and the refractive index of the glass prism.

h a way that the

of the prism. Determine the angle of devi

18. Two electric bulbs P & Q whose resistances are in the ratio 1:2 are connected in paralleltoa

source of voltage V . What will be the ratio of power dissipation in these

bulbs are brighter in parallel and why?
of a spherical Gaussian surface. How will the electric flux

19. A point charge is placed at the center

change, if:
yac

i) The sphere is replaced b _
ii) A second charge Is placed just outsid
iii) The original charge is replaced by an €€
iv) A dielectricof K=515 filled in the spherica

ube of the same volume.
e the original sphere.

lectric dipole.
| Gaussian surface.

ectrum used to

20. Identify the part of the electromagneticsp

i) detect leakage of oil in undergrou nd pipelines.
nways during fog & mist conditions.

ii) improve visibility in ru
for electric field & magnetic field forane

iii)Draw & write the equations

m wave propagating along’

direction
21. In a pure semiconductor of Si, if antimony is added , then what ty

obtained ? Draw the energy band diagram of this semiconductor so formed and name the majori

pe of extrinsic semiconducto

carriers in this case.
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nction diode.HOW does the width ;. -
I.‘".

sgcTION - €/ 7

22. a) Explain the formation of depletion region for pn 1t

region change when the junction is

i) forward biased

ii) reverse biased ? |
r. Briefly explain its working & draw the input &

b) Draw the circuit diagram of a full wave rectifie

output waveforms.

potential.Is it scalar or vector?
i .4 point charge Q of unknown

23.a) Define electrostatic
harges.d eacﬁ. ar T remains in
laced on the line JoiNn

ion and nature of Q.

b) Two identical point C
magnitude andsignisp

equilibrium. Find the posit
telescope in

image formed by an astronomical

m to obtain the real
power.

24. a) Draw a labelled diagra
Define its magnifying

normal adjustment position.
and 10 D todesign a telescope.

ses of power 0.5D, 4D,
eyepiece? Justify your answer.

d to be large?

b) You aré given three len
i) Which lenses should be used as objective and

ii) Why is the aperture of the objective preferre
econdary wavefront and using it

denser into ararer medium.
is 4:1. Evaluate the ratio of

geometrical construction of s

he passage of a plane wavefront, froma
of two slitsin Young's double slit experiment

minima in the interference pattern.

25. a) State Huygens postulates for

draw a diagram showing t
b) The ratio of the widths
intensities at maxima and

ocity and show that the current density of a metallic conductor is directly

26. a) Define drift vel
d of electrons.

proportional to the drift spee

b) Two conducting wires X and Y of same diamete i
r but different materials are joi
abattery . If nx=2ny, find the ratio of the drift velocity of electrons in two wirt:s

ned in series across

27.Analternating voltage E = Eo si :
series witha blh?;tbm '?:e cuxrll: ;Nt i.s applied to a circuit containing a resistor R connee ted in
c! | n the circuit is found to be | = I sin(wt+7/4).

i) Drawthe i in ﬂ‘l: ;Iack box is a capacitor or inductor.
SRR gy phasor diagram and find the impedance in terms of F.

et i ._"'i ._. I- - of
RS © the nth permitted orbit for the clect!
e bit

s associated with the electron in that or

s _ !
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SECTION - D (2X4=8M)

ircuit, we often use a

get a higher currentinac
in series, parallel or

5 feeble current. In order to
battery, Cells can be joined

.vH pruvidm *
~ation of cells 1S called a
1| of one cell is connected to the

be connected in parallel if the
tive terminal of each cell

in series when the negative termin
Two cells are said to

o one point and the nega

terminal of |
In mixed grouping of cells, acertainnu mber

o the other point.
ned in series, and all such rows are then connected
6V

;;.-.m:cllsares |
positive termina
positive
connected t
of identical cells are joi

in parallel with each other.

each cell IS connected t

A across a combination of '[

) The plot of the variation of potential difference j
hown along the question. V

/ﬂﬁe identical cells in series, versus current is S
What is the emf and internal resistance of each cell?
0 IAl—

sistance 32 is connected to a

and internal re
tance of the resistor &t

e circuit is 0.5 A, find the resis he terminal voltage

_jiy-# battery of emf 10V
-ecistor. If the current inth

of the battery.
/‘I’fﬁ State the factors on which the

‘.?%ﬁase Study : Diffraction of Light
e d the sharp corners and the spreading of light within the

phenomenon of bending of light aroun
geometrical shadow of the opaqué obstacles is called diffraction of light The light thus deviates from

its linear path .The deviation becomes much more pronounced , when the dimensions of the aperture

;{, the obstacle are comparable to the wavelength of light.
iffraction of light plays a paramount role in limiting the resolving power of any optical inst
strument

(for example: binoculars, telesco
. ' pes, microscopes and the :
instrument’s abi eye). The resolving pow :
the quality ;azigt};;‘;:: Odn:ce separate images of two adjacent points. This If :fc;e: L:‘; the.om'ca'
and mirrors in the instrument as well as the properties of the sermmeg 4
urrounding

medium (usually air). The w
: ave-like |
all optical instruments. nature of light forces an ultimate limit to the resolving power of

interference & diffraction T

/ﬂ’m d s‘nth".}“t Jiffra ~tion exn: 5

df}l‘-*" 1‘||_*J :111“{;1 th . :.!?_'-:-jr;-'u‘rr-lril
' SiZe and inter

Tk

internal resistance of a cell depends.

-

0y [ parallel Lieam ¢ f 11 o
distance between § I
the screen is 1.5mn
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SECTION - E (3X5= 15M)

le is held in a uniform electric field . What happens
the work done in rotating it through 180° now.
ates . .

to dipole when released

31 a)An electric dipo
in this field Calculate

b)X and Y ar

hetween the
Theyare connected inseriestoa 4&¥
BT

Y

i)Calculate each CaF citance
ii) Calculate potential diff
i) What is the ratio of the

_3772) What are!
depend on the¢
b) An objec s |
formed '.

|| ¥ .-F
a I.‘ | '-CI =

e two parallel plate capacitors havlngaafeaﬁf the plates and >¢
plates. X has air M octric medium fK=4b nthep

1 "'-:"' = s
T L
- - .. !
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