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15 minutes are allotted for the candidates to read the question paper.
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Instructions :

i) Allquestions are compulsory. N

i) This question paper has five syions : Section A, Section B, Section C,
—t

Section D and Section E. ~
(%)

Section A is of multiple choice t_',lb;.' and cach question carries 1 mark.

V)  Section Bis of very short ansSwer type and each question carries 1 mark,
v)  Section Cis of short answer type-I and carries 2 marks each.
vi) Section D is of short answer type-Il and carries 3 marks each.

vil) Section E is of long answer type. Each question carries 5 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.

viii) The symbols used in the questio%}:raper have usual meaning.
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1) tan6, =sing, i) tan®,=cos0,
1) cot@, =sin6, iv) cot, =cos0, 1{
@) A Yol & g wgf (y), TR @M ( T) % @1 seerd 8
i) y«T i) yecT ! i) yeT iv) yocT? 1
M) fedl s amew i nfeefiea ( w( TR A (vy) TN FgE 81 (E) § WA
=Y 2
i) p=v,/E ii) H=Eju, iii) p=Evg, 1v) H=E+u, 1

) 11m &S (GHz) i agf, P geF e F frg da S v p
i)y gudT e ) %%ﬁtaﬁg iii) 3w famuol iv) xR ]
5) ol yewred] o aRmy & fErarOen T ® FEW: V=100sin(100t) diee awn

i=100sin (100 ¢ +x / 3) frefusfiaF, weffa fwm man 21 ahow § = 3gqw wfs enf

) 10*ar i) 25dR ‘-,.3’ iii) 0254w iv) 259= 1
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If - mER) r "€ <r dneg I

| polarising angle is 0,, and %jcaj angle is 0,, then

1 t = gj

) an@, =sin 0, ‘_:J i) tan0, =cos 0,

i) cot®, =sin 0, W

. _ rO v) cot01=c0382 1
€ magnetic Susceptjbilit}.

(%) of paramagnetic substance varies with
absolute temperature (T)

i) 1T

as

i)  yeeTl iii) yeT iv) T2 1
The correct relationship of('%nbilil_}' ( p) of charge carrier with drift
velocity (v,) and electric field ( E). is

) n=v,/E i) w=Efu; i) p=Euv, iv) p=E+v, 1
1l GHz frequency corresponds to which region of the electromagnetic
spectrum ?

i)  Ultraviolet rays ) 1) Radio waves

i) Visible rays - iv)  X-rays
The voltage and currentgnf an ac circuit are
V=100sin(100t)volt and i=1Q@sin (100t +n /3)
dissipated in the circuit is

1

represented as
mA respectively. The power

)  10% watt i) 2-5 watt i) 0-25 watt iv) 25 watt 1
In hydrogen atom, the kinetic energy of electron in an orbit of radius ' r,

18

given by
] 1 .92 .. 1 eg 1 92 . 1 62
Vomeg o Y w7t TEmegr W me s !

@f -

Section - B
T Fafte WEdA & Rl €1 s 1 Iga Fifem) 1
=R S . v e @ 2 1
g Aea E B PR fave w5 qn oand 22 1

TR AT 87 B (4543 )@/ o g8, A=2] ? @ wg e
a1 ET #if) 9}_’ )
AeaiaTd) i Fieeardt § F7 wvald #d 8 ? 1
T T AT ARE 22 o 1

[ Tum over
v



346(JY)

| o]

11050

aj
b)

d)

H)

b)

4

Mention any two applications of total internal reflection. I
What is meant by doping in semiconductors ? 1
What is the meaning of stopping%tential in photoelectric effect ? l

: : -+ A, .
Compute the electric flux hnk@wnh a surface A=2j m°, placed in a

| s A N
uniform electric field E=(4i+3§))V/m !

How is galvanometer converted l[‘l\?) a voltmeter ? :
What is meant by wattless current ? :
WUs - g
| Section - C
e ™ aurtel & wario i g o o g w1 B 2
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9T Fa Hifg ’
mﬁhwﬁwﬂaasﬁ@aﬁwmuﬁﬁummﬁ ) Va>Vp
(i) V, <Vg N 2

zon (p—n)

ﬁa%mwﬁa%mq{aﬁ@sﬁsﬁaﬁrﬁ ndi @ ) witf S qwr g
w51 & foru & sinrelt qineed A @, 79 fag $fm s=m. 2

Find out the equivalent capacitance and total energy stored in the given
combination of capacitors : 2

A —HT—H-——H—w B
3KF 4I-IED SHF
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o

A proton and an a-particle are a(\:.igelerated by the same potential difference.
Find out the ratio of their de Br wavelengths. 9
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In the given circuit, find out lhe cquivalent resistances across the points
A and B when ()) Var Vg () v <Vy- 2

20y (P-n)
e
fl——‘ ~J B
D
Il th ' >0
¢ circumference of the nth orbit of an electron is S and the

corrcisponding de Broglic wavelength of the orbit is 5
Bohr's atom model, prove that S=nj. .

then on the basis of
2
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Obtain the formula for the width of central maxima from the cxperniment of
diffracnion of light through a siagle slit and draw the diagram

_ | of the intensity
distribution of the light obtaingg/on the screen

-1

wd

What 1s Ampere’s circuital jawUsing it cbtain th

> ¢ formula for the magnetic
field produced due 1o a straight turrent carrying ¢
L

onductor of infinite iength
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Electric field E is applied across a metallic wire of length [ and arca of cross.
section A, Obtain the formula of the relationship between the drilt velocity
( vy) of free electrons of the coec{ucmr and electric field E in vector form. 3

Three ac circuits are shown il{“ﬁlm figures with equal currents, Explain with

reason, if frequency of the vol@ﬁﬁ“ E is increased then what will be the effect
on the currents in them. ~J ’

R o c
[
|

— Bowr |
o

E E E
Show the electromagnetic w by a diagram and writc down its three

important properties. Which “radiation has the least wavelength in the
spectrum of electromagnetic waves ? 3
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3
What are the conditions for the minimum deviation by a prism ? One face

(AC) of a prism af refracting angle 30° and refractive index 2 , is silvered.
What should be the angle dfincidence i on the surface AB, so that after

refraction into the prism, th%ﬂectcd ray from the silvered surface retraces
its path ? See the figure. -~

3
Ly A

What is the phenomenon of mutual induction ? What is meant by 1 henry
mutual inductance ? If a current of 4 A is reduced to zero in 10 ps in the

primary coil of a transformer, then 40 kV of induced e.m.f. is produced in

the secondary coil. Find out the mutual inductance between the primary
and the secondary coils.

3
OR

What 1s the working principle of a transformer ? The ratio of the number of
turns in the primary and sedghidary coils in an ideal step dow

n transformer
iIs 20 : 1. When input volta%pf 250 V is applied then the output current
is 8 A. Calculate — ~y 3
i) currentin the primary coth
1) output power. (l"ig
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c) Write down Einstein's photoelectric equation. Explain with the help of this
equation that what is the effect on the maximum kinetic energy of the
emitted electrons, if frequency 6fthe incident light (photons) 1s increased by
n times. What is the relations between the work function of the metal
surface and threshold wavelen ? 3

d)  Explain the principle of Wheatstqne's bridge by Kirchhoff's law. In the given
circuit, there is no deflection W the galvanometer G. What is the current
flowing through the cell ? _ 3

3o R
L 4a 120
=
_ 24V
e Obtain the formula for the magnetic force between two parallel long current
carrying conductors and define 1 A of current with its help. 3
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Section - E
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What is meant by the electric potential energy of the system of point charges ?

Compute the total electric potential energy of the system of charges given in the
figure.

S
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Write down the formula and unit of surface charge density. A charge Q is
distributed over two concentric hollow spheres of radii r; and ry(r; > ry ). If their

surface charge densities are equal, %l:l the electric potential at their common

centre. (o)) >
Y
7. %{pn)ﬁmﬁ@ﬁﬁwﬁawwﬁmwm
V-rmﬁmaﬁmmﬁmﬂmmaﬁmm‘ =
AU
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TR 5
7. Explain the working method of a reverse biased ( p-n ) junction diode by making
1ts circuit diagram and explain avalanche breakdown with the help of its V-]
characteristic graph. S

W

-
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What is rectifying process ? Explain a wave rectifying action of ( p-n ) junction
diode with the help of circuit diagram.|\, | 5

8. W % TEHE F o-HO % VAR TAT 1 689 F avix A 59 qied § a1 gl 3 o
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H? + H? —— He* + n'+0

fezm 8, | H? &7 g2WM = 20141 amu
 H? 1 &M = 3-0160 amu
,He" &1 789MM = 4:0026 amu

,n' 1 F=AMA = 1-0087 amu
Il amu = 931 MeV

11050 | Turn over

< 2€.1L80S



10
3464JY)

[#4]

11050

Describe briefly Rutherford's o-particle scattering experiment. ‘;.fhat are th;
shortcomings oi’ this model ? How are they rectified in Bohr's model ¢

. : ' lue
What is the difference between nuclegrfusion and nuclear fission ? ngnt-he e 5
of the energy Q released with the helg®T the given nuclear fusion reaction :

2 3 4 1 -
H™ + |H —,He" +4n" +Q a
G‘ -

iven R P\)
Mass of \H” =2:0141 amu
Mass of 11-13 = 3-0160 amu

Mass of 2H-s:"’ = 4-0026 amu

Mass of 4n! = 1-0087 amu

1l amu = 931 MeV
ﬁmmwam%mwgmlwﬁtwI-SJﬁW%ﬁ:
T R F yw A B 2 2 g W s & ik A Rl @ v 5
S fam 3 7 for st ot =y
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Wﬁmm%lqﬁaﬁrﬁﬁ%aﬁaaﬁaﬁzﬂa%lmmmmmﬁﬁﬁ%‘
<= i gl wa s 5
Write the formula of refraction of light through a single spherical surface. The

radius of curvature of one end of a cylndrical glass (n = 1-5) rod is 2 ¢cm. Find the

position and nature of the image of the point source S. See the figure and alsc
draw the ray diagram. 5

Glass(n= 15 )

Air

ii—mcm

Write down the formula for the distages of nth bright and nth dark fringes, from
the central fringe in Young's double(®it experiment. A monochromatic source o
light of wavelength 480 nm, is used T this experiment, in which distance betweer
the double slits is 3 mm. Distance een the slits and screen ig 2 m. Find the
distance between the 8th bright and 3rd dark fringes.
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R T (€)= 16 x 10719 greqyy S
o A (h) = 6.6« 1073% we. - -
Tk ul 0™ e-dgeg iy
umaﬁﬁaiaqara(c]-—-sxloatﬁ/a (r\ba
1 9 2 -
—— =9x10 - 2
P S A S

L eV=16x 10719 gy

ﬁzaﬂﬁw'mmﬂ-oghm" fiey !

Physical cggstants :

Mass of electron = 9-1 x 1031 kg

Charge on electron (e)=16x10"19 ¢

Planck's constant ( h) = 6.6 x 10 3¢ J-s

Speed of light in vacuum (c)=3x108

m/s(f)

=9x10? Nm?2/¢? g

4n € =
leV=16x 10719 4 c‘“‘j
Rydberg's constant (R} =1097x10"m™! N
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