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All que%tmn% are compulsory.

This question paper has 5 sections :
section A, Section B, Seetmn C,
Section DYand Section E.

-Section A i _'g, of mul‘w;le choice type

- and tach question ¢arries 1 mark.

Section B is of very short answer

type and each questlun carries

1 mark,

Scction C is of short answer | type
and carries 2 marks each.’

Section-D is of short answer’1] 'typc‘
and carties 3 marks each.

Section E is of long answer type.
Fach question carries S marks. |
In all four questions of this section
internal choices have been given.
You have to do-only one question
from., the choices given in the
question.

paper have usual meaning,
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The symbols used in the question -
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Two point charges are placed in the
medium of dielectric constant k.
s
Electrostatic T?ce between them is F. If
the diclectric wn_;tant ‘of the medium
changes to ,kz_,_g"fﬂc electrostatic force

between them ~will be
k, o~ T2
1) —‘J-F.__ © 1) k_le
ko 2
I {
iil) —F tv) 2F 1
Tk, -

If focal lengths of a convex lens for
red and wo]ct;fﬁ'ghlb are [ and f,

respectwe]y then

3 fr _fu ii) fvcfr

iy fo<f, ) f, 2 f 1

Phase difference between electric and
magnetic  field vectors of an
clectromagneticwave is

) o ) om

i) n/2 w) 3n/2 _ 1
The wavelength of light necessary to
emit photoelectrons from a metal is
2000 A. On incidence of a radiation
of 1000 A kinetic energy  of
photoelectrons will be

i) 12:4eV i) 62ev

ni) 1000eV  iv) 3-1ev 1
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Currc:nt iis ﬂow%g Jn a wire of
len I Wire is inclinedat“@n angle

13,{ 30+ wath”-the magnetic feld
" B W- m 2 The f@rce @mtﬁ'é wire due .

4 .mﬁ‘i‘nagnehc ﬁg:ld will be

BBl . iBY2
i) 2Bl i) —"‘?1’31 B

Three cells- each of 6 V emf are
connected in parallel. EM.F. of the

combination will . be (internal
" rcmﬁtanggb Uf the cells are negligible)

i ’J’Wﬂt Tii) 2 velt

iy 4volt v Gwelt 1
wE-T "
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Define mobility. -1
What will be the effect on the width of
central maxima of diffraction of light
&E}j’e’c&c t"!-:‘ﬁ!ﬁL il the experiment is
placed iu water? T
Electric field lines do not intersect
each other. Explain. 1
What will be the pcak value of current

when rms Valuc of alternatlng currcnt'

I8 J_ D2A7? hrtps W, uphnardmﬂme com 1

Expl:am the difference  between
1sotoplc and l.SDbal'lc nuclei, - 1
In’ a house~200 bulbs each of 60 W
are ‘connected in parallel with the
maihé 6f 200 V. Calculate the

consumptions of electrical energy per

“‘day (24 hrs), o 1
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3. a) What is the effect of the reverse
- biasing on the depletion layer and
- potential barrier .in a p-n junction
diode ? 2
b)  State the laws of photoelectric effect.
‘ 2
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c) In an atam electron is moving with

the speed of 6:6 x 10°ms™} in the s i) 3
. o - . . . .
orbit of radius 07 A. Find the B)  WEE IS S@S FOAd 67 TE
équi‘»"?ilent Currf:lflt ln.thf—' orbit. ” 2 ;5{_1:'[? 'l_\aE‘r atl'@l —s'ga,ﬁ aﬂﬁ_ﬁl %T ﬁﬁ;‘tﬂ
d) Mention anyr"f(-;n properties of an f e
electromagnetic  wave. Electro- aq:*' ! fl _ 3
magneuc wave ~of 25 MHz is €)  Eohr Hanal Y g feed A W
propagating. in x-direction. At any yeRnE s W F9dl &) 30ge RO
iomt Aelectnc field vector s | G ERT IH IRl 4% 39 RN &
E=6-3j V/m. Find the value of ShCyas oif UF A @ Ged ﬁ
- - -~ A :
magnetic field vector ( B } al that FHR: 250 WAL A9 5 At &, & il
..point. | | S 2 won e A AT Ud shevas &
EE-T | == T TE L 3
Section - D 4. a) Denve the formula for the refraction
4. F) TpE Tgaa MeE TS T 3T T LCES at a spherical concave .surface. 3
© Ryfae Ffaw | ' 3 b)] What 1s the meaning of electrical
. Ty N capacity of a conductor ? In the given
@) fed uwe @ dga uifar ¥ w1 afawe I_P ty ol a : 8
. . . A ) . 1gure equivalent capacitance between
€ 71::?}' ™ ﬁﬁ AT B% na [ C A and B is 2uF. Find the capacity of
qRe 2uF ¥ WRE ¢ H g 7m the capacitor C, _ 3
HIFTT | ’ - 3 C 4UF
o— 1= l -
A. o J_ _ - 2HF = l
OMF = ] ' ! EHFT = 2MF
| ‘ 2HF = 2UE Lo o B
. | T Con
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Derive the formula for the sclf-

inductance of a long solenoid. 3

What are light éﬁt‘dng diodes ? Draw

its symbol. Give a brief description of

its working. 3
The image of a distant object formed
by a refracting telescope - ltes at
infinity. Show. it by a suitable ray
diagram. If focal lengths of objective

lens and eye lens of this telescope are

250 cm and S‘c:m respectively =fimd
" the magmfylng power of the telescope

and separation between the objective
and eye lens. 3
HALATE FE 2 TRA (M) F FRT
EERINET FI TEEHA W IS A THF
E{EI?HEUI 3
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3
What are scmicamiuctors ? Explain
the effect of ‘doping on the

- conductivity of 2 semiconductor. 3

What is an electric dipole ? Derive the
formula for the potential energy of an
electric dipole placed at an angle &
from the direction of a uniform

electric field. A 3

In Young's double slit cxperiment,
zero order and 10th order bright
fringes are obtained at distances of
11:50 mm and~14:50 mm from some
reference point. Wavelength of light
uscd is 6000 A, If wavelength of light
becomes 5000 A, find the positions of
zero order and 10th order bright
[ringes for the same arrangement. 3
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Find the resuliant voltage and phase
difference  between  voltage and
current. -t the given allernating
circuit. -”

‘ Ezovj ]l VH — gV —-J

-
X

OR
Find the expression for thc force
- acting:-between: two' parallel” current
carrying wires. What will be the
nature of force if the currents in the
two wires are in opposite directions ?
3
On which principle does the metrc
bridge work ? Following is the circuit
diagram of a metre bridge for finding
the unknown resistance X. Bridge is
in balanced condition. Find the value

3

Cof X

A/
X -

y1 100

*kZ.
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Section - E
6. TESNH WA % n A B W wEgE @ T
”
-13:6 \
= eV ¥ SIEGT W & el

n .
AvE wE TR Ud R 40t & Ao vared &
fu wsEEoT TuiEn) S AR & s et Yaned
H s WA ¥ e e #
AT ST G A I | 5
AT

1o Cu”® T T T G 5 U hieiet
sl = o SR o g @ e
8 AETIF FIA H AT MeV H BT Frq%

2o Cu®® I THHA = 62:92960 amu,

n

' m, =1. 0078’3 amu 3ﬁ? e =1-00867 amu.

6. In hydrogen atom, energy of electron in ntt
. —136 '
grblt s B = e e¥. Draw energy level

diagram for hydrogen atom and show
transitions corresponding to spectral lines
of Balmer and Lyman series. Express the

energy of 15t spectral lines of both the

3599 * %2 { Turn -Dver
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series in eV. Also, find the jonization
energy of hydrogen. 3
- OR

Mass of a cain of L4 Ccu® is S gm. Calculate

the energy in MeV necessary to separate
out all the protons and neutrons of the
coin from oné another. Given, mass of

5o Cu®®= 62:92960 am,
m  =1-00783 amu and m, =1-00867 amu.

5
Ao sele 7 € 2 pn WY F 2w afimla ik
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N\ :
2V
—\
| 100 A
—YWWA————— Va
5
AT
3599 xhZ



17 346(GC)

53 AT w E 2 3 AT aied & gg WET
fag s 1% fagd el o &g aties
A I & 2 AT GRS 6 STE gl € |

‘ ' 5
What is a junction diode ? Draw necessary
circuit d_i'ap_ram for “forward and reverse
bias of a p-n junction and show
characterisic curves in  both the
situations. What will be the reading of
ammeters A, and A,in the given circuit ?

Diode D is an ideal diode.

. OR
What are matter waves ? Write the formula
for de Broglie wavelength. Prove that thc
wavelength for elcctromagnetic radiation is
equal to Lhe de Broglie wavelength of the
corresponding photon.

5
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Find out the formula for the focal length of
the combination of two thin lenses placed

in contact. Two lenses of powers + 5D and
— 2D arc placed in contact. Find out the -

focal length of the combined lens. 5

OR
Explain Huygens' principle of secondary
wavelets. Establish the laws of refraction of

light on its basis. .. - 3
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9.

Explain’ the meaning of sensitivity of a
galvanometer. Explain, how a galvanometer
“can he converted. into a voltimeter, In a
galvafiometer full  scale deflection is

- produced by a current of 1-0 A. Find the

3599

relation between the shunt required (o
convert into ammeter of range 10 A and the
resistance of the calvanometer. S}
OR
Dcline electric flux. ‘Prove that the electric
flux (¢} r_hrough a closed surface js E-I—
. ‘ . 0
times'the total charge ( q ) enclosed. by the
surface, Find the total flux passmcs through

a surface of area '1 4_jrn p[aced in an

electric field E=14$+-3J'_5k V/m. 5
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@i i (h) =66 x 107% S-H
ety B e A et () =3 < 10° /A
oy RVl g = 10 HI/8?

saaaqwma‘v[e]ﬂﬁxlo Feim
1 amu. = 931 MeV -~ : L

TErTg! W& ( N) = 6:02 x 10%°
frgart Faai® R = 1-097 x 107 Hel ™ |
firafier bl Segeierer ( e,) = 885 x 10717C*/N-m”

Physical constants ;.
Planck's constant ( h) =66 x 107%% J-s
Speed of light in vacuum ( ¢) = 3 % ID8 m/s
Acceleration due to gravity g = 10 m,fs

19
Charge on electron (e ) = 1:6x 107 C
1 a.mu. = 931 MeV -

23
Avogadro Number ( N} = 6:02 x 1;]
Rydberg constant R = 1:097 x 10" m . ;
' -12
Permittivity of free space ()= 8:85x10 " C {N-m
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