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First 15 minutes are allotted for thygandidates to read the question paper.
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Instructions ;
i} Al questions are compulsory.

i) This question paper has ﬁve%pctiﬂns : Section A, Sectinn B, Section d

Section D and Section E. g

iiij Section A is of multiple choice @3& and each question carries 1 mark

iv) Section B is of very short answer type and each question Carrieg | mark.
v) Section Cis of short answer ty?h-[ and carries 2 marks each.

Section D is of short answer type-II and carries 3 marks each.

Section E is of long answer type. Each question camcs S marks. In g four

questions of this section internal choices have been gurcn You have to- do

only one question from the chc@fs given in the question.
viii) The symbols used in the quesu% paper have usual meaning.
m@ &
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) ey i) e /o i) @l v gasfi 1
1 a) The minority charge carriers in n type of semiconductor are
) electrons iij holes
1

iijj both electrons and holes iv) none of them

b) An object of 6 cm length is p@ed a

concave mirror of focal length FNrhe len
W ,
iii) 4 cm iv)

t 4f distance on the principal axis of a
gth of the image of the object is
1-2cm 1

j 2cm i) 12em O
£ . .
c) Electrons and protons are aceelgrated by the same potential difference. The
ratio of their de Broglie wavelengths is
m m : m
) —£ i) —£& i) 1 iv) £ 1
m, m, m,
d) n electric dipoles are placeWside a closed surface. Total electric flux
linked with the closed surface will be
. q . q .. ng ,
) = i) ) — iv) zero
EU n EO EO ] 1

Following charged particles ({3e projected perpendicular in a uniform

magnetic field with the same v city. The maximum force is exerted on
i) electron il proton (%J

) The unit of coefficient of self-ir@aame i

ii) joule/ampere?

i) o-particle iv) deuteron 1

i)  weber/ampere
iii) henry © iv) all of these 1
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QT ( ,He *) ) w7 Mev S A B a1 o S TN 2
What is Brewster's law ? . 1
Write down the unit of ma.gnetié(ﬂpnle moment. B 1
A 4 Q resistance wire is bent El:o a shape of a circle. What will be the
effective resistance between the @is of its diameter ? 1
Wn_tc down any two uses of micrQyaves. 1.
What is meant by the wattless current ? 1
The binding enérgy per nucleon of a-particle ( 2Hrczt}] is 7 MeV. What is its
total binding energy ? _ . | | 1
| aelx
: Section - C
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. 2
Obtain the formula for the nﬂgnsit}f of electric field outsid
SiIde a charged 1hiq

spherical shell with the help @auss. law.
2

: : ——
The stopping potential for the_ghotoelectric current is obtained as 4 v 1
i Or &
metal surface by a mono-chromatic light of wavelength A, incident on it. T}
. e
potential becomes V for the incident light of wavelength 2 5. on this
- 15

stopping
he formula of t%shold wavelength 2, in terms of 7. 2

surface. Find t

rence between the conductors and semiconductors on the

Enunciate the diffe
N

basis of energy bands in solids.
Hydrogen atom in its ground energy state absorbs a photon, which excites it
.

4. Cajgylate the frequency of photon. 2
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WW%%W;@E§|3QU.1@$%§ 180° U & AR ST 4,
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Eq =120 %Kﬁﬁ%msﬂﬁaﬁﬁw ~50 #m g&at Rl 91 FMT

i) T 8T &1 JEH ( Byipy

i)  Aga gEhE T H e (4) - | 3
In between two crossed polaroids A and B, a third polaroid C is placed ir
such a way that its polarising axis makes aﬁ angle 8 from the polarising azis

of the polaroid A. If the intcnsip)of the transmitted light from the polaroid A,

is Iythen find out the intcns% of the polarised light transmitted from the

: . o
polaroid B. For which angle {?1& intensity of the transmitted light will be
maximum ? ~J 3

What is the principle of a moving cail galvanometer .? ‘Draw its neat labelled
diagram. How is the sensitivity of the galvanometer increased ? = 3
What is the first law of Kirchhoff of the electrical circuit ? Find out the
potential difference between (e ends of 2 Q resistor with the help of
Kirchhoff's law. See the figure :

mj

SVT

20 1Q
~ T 3
The area of a plane coil % 1000 turns is
S

perpendicular to a uniform ma.tnctlc field of 4 x 10~ w&bﬂr,f'rnetre2

500 em?and it is held

. It is

through 180° angle in 0-1 sec
turned g g =~ ond. Calculate the average induced

e.m.f. produced in the coil. 3
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What is meant by displacement current ?. The amplitude of electric field of

an clectromagnetic wave is E, =1:ﬁhN;’C and [requency is v=50 MHz.

D

Find out R
(A

i) amplitude of the magnetic ﬁelﬁ?_f By)
—J
ijy wavelength (1) of the electromagnetic wave.
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: , : . i the screen
double slit experiment, the intensity of light at a point on

8 .
FA9: r, a4l &
Q el & dY@ 9 W@ L 9l Egﬁara:r%mﬁmuﬁfﬂ“ T BLH

mmﬁmw%lﬁﬁwmﬁgﬂaﬂﬁmﬁaﬂ%mﬁ‘
(-

- -
@mmawaﬁﬁﬁmwmﬁawmﬂﬁmwmﬁ

ﬁmwﬁ%ﬁﬁqlm%ﬁaﬁaimmﬁmﬁwﬁﬂﬂﬁ
ﬁwmamﬁmmmmmmawmﬁmmwﬁwm%? 3

; ioht. In Young's
Mention the required condiffins for the interference of light g
1s I,

1 length .
when path difference is A by using monochromatic light of waveleng
L is & 3
Find the intensity of light at that point, where path difference 18 .

What is meant by resonant %cuit ? Write down the required condition for

the L-C-R series resonant (;"jrcmt and expression for the frequency in

< 3

resonant condition. I

~J
OR

In the given figure, LCR circuit is shown. Voltage of the alternating current

source is V= 100 sin ( 500 t) volt. Calculate for the circuit :

i) total impedance D

ii) power factor

iii) peak value of current.

i
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Draw a graph between de Broglie wavelength { 2 ) and momentum ( p ) of
p)yolta

c)
moving particle. A proton angnan uw-particle are accelerated by the same
potcntial. Compute the ratio o%etr de Broglic wavelengths. 9
d  Two cells are of emfs E; and gand their internal resistances are r;.and r,
respectively. They are joined irphrallel to each other. Obtain the formula for
the equivalent emf of this combination of cells. 3
e) L‘.Write down the formula for tb@ force in vector form, acting on a moving

charged particle in 2 uniform electric and magnetic fields. Obtain the

formula for the radius of the path of the pérticle entering perpendicular to

of force acting on

3

the magnetic field only. What is the law for the direction

the particle ? )
-]
g q‘
)
Sec -E |
éﬂﬁﬁgaﬁﬁrmt@magaammqugmmw|

AU

e S s 1 e 1 3 TR ) e s i g A

wh R 5
Derive the formula for the intensity of electric field on the bisector (equatorial line)
»
of an electric dipole. CDD 5
~J
0):4
-

Derive the formula for the capacitdfice of a parallel plate capacitor, when
: da

- 4

dielectric slab is partially filled in between its plates
' 5

@
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5

E?iplain the working of a forward biased ( p - n) junction diode by making circuit

dla?gram and by drawing its ( V - I) characteristic graph, define its dynamic

resistance. ' 5
(DR

An a.c. voltage of peak value 20 V is(;aannected in series with a silicon diode and a

load resistance of 500 Q. The forwatdresistance of the diode is 10 Q and resistive

voltage is 0-7 V. Find the peak currg%t through the diode and peak voltage across
the load. See the figure https://www.upboardonline.com

20V R, = 5000

o & & F areed & 2 wh AR Taves st

235 1 140 94 1

3 fagve At Q ®1 O 7 Fifong) fear 2

235 = .
92U &1 FHAM = 235-0439 a.mum

O
54 Xel*0 1 gega™ = 139:9054 amu ~

2 St 1 FEIAH = 939063 amu

Onl &1 geqE = 1-00867 amu
] amu = 931 MeV

LV0E

?
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n n w
What is meant by mass-defect ? In u%mlcm' f[ission reaction,

1 140 W,
g U2 4 gnl > g Xe T+ 4gStT T #2gn +Q

(ind out the value of the fission encrgy Q.
Given : 0

mass of ¢, U?*® = 2350439 amu
mass of 54)((':1 40 = 139-9054 amu

mass of 55 Srgq = 939063 amu

mass of Onl = 1-00867 amu g
1 amu = 931 MeV ~J ]
W
(®) 5
Draw energy level diagram for hydroﬁqs atom. Show the transitions of the first line
of Lyman series and second line of Balmer series. Find out the ratio of their
wavelengths, Given, E =13 '26 eV. _ 5
n
w@ﬁﬁn@ﬁmmﬁmwmmmwﬁmﬁmwsﬁwﬁaWI
. 08 - 5
;AT

T W 1owmﬁmmﬁ—ﬁaﬁuiﬁh(n-%;%iﬂwﬁnﬂmﬁw%,:ﬁm

B R i R T &1 S e e R W R AR S F o S
(n’-z;mﬁm&mmmﬁﬂﬁﬂﬁmﬁﬁm@ﬁ? 5
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TR F T = 91 x 103! fg
IR T AR (e) = 16 x 10719
i B@i® (h) = 66 x 107°* S-Bwg
T hY fafa § 9t (o) = 35 108 /8

4z €9

12
Draw a labelled ray dia

. [ m
gram of an astronomical telescope and derive the for ulg
its magnifying power.

.

v

OK/)

An air bi-convex lens of 10 ¢m radius @cuwature is placed in a cylinder of glag,

{n_—) as shown in the figure. Find tﬁa)focal length and nature of the lens. If
O
liquid of refractive index (n' =2) is ﬁnd}m

the lens, then what will be the powe,
and nature of the lens ?

v]

1 air

glass ’glass

wifvs fraais

FA

=9x10” -2 / i

LY0€.0S

leV=16x1071 gm
freat fraai® (R) = 1097 x 107 ez

Mass of electron =9:1 x 1072} kg

Physical constants : ”

S

Charge on electron (e)=16x10"12 ¢

Planck's constant ( h) =66 x 10™>* J-s

Speed of light in vacuum (¢) = 3 x 108 m/s

1
4q €0

leV=16x10"12J
Rydberg's constant ( R) = 1-097 x 107 m!

346(JX)-2,49,100

=9x10° Nm?/C?
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