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- The fzgures in the margin indicate full marks
 for the questions.
Q. No. 1 carries 1 mark each - 1x08 = 08
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1.  Answer any eight questions from the foliowing as direéted : ix8=8.

(a)

mﬁmmﬁﬂﬁ:m@ﬂwaﬂzﬂaamcﬂmm

®)

We hear a crackle‘whe"n we take off our syﬁthetic cloths or sweater -
particularly in dry -season. It happens because of ____

: . “ (Fill in the blanks)
v 1

Sl IOTS, TOTOE To N SF] | GW @RI PRA ¥

| | o (R =)
The r_nathemaﬁcai expressic‘m‘given below-is Iknown as _' |
principle. _ T (Fill in the blank)
= 4. <« 94 > . |
! 4re, zr-ZZrl% . N S 1

o it SIS IR %% 9w

(C)

~ (iii) Both of the a'b'ovg'are correct.

33T PHYS

= a4 < 4 -
F =- 4z,
! 4”30i=Z2T1% o .

" Two resistors of equal values are éonnécte_d in p'aréllel. Which of .the

following options is correct if the two ends of the combinat
- : . a .
connected across the termmals'of a battery ? Ination ari:

(i) i, = i, (currents flowing through the resistors)

(ii)' V, = V, (potential differences across each resistors)

7! @S AT ANGIETSIE IS Tz itz | W TemchR cwliim B
RO HE RGO AT T T (90T O (FIG! A w5 g9

() iy = iy (GO R e e Rge) -
() Vy = V, (O PR 12 ore Resee)
(iii) @7 CABIR % | ‘

? .
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. (@)

E WIH be

(o)

(i) electromagnetic Waves ‘

33T PHYS

The force actmg in between two parallel wires of Iength 10m carrying
current of 1A through each of them and placed 1m apart in vacuum
(Fill in the blank)

: 1

mmwwmmm—wmmﬁﬂamﬁﬁa@zﬁmw
ﬁ@amﬁ—m:ﬁ?wwmwaaﬁ |
‘ | (wa‘?éﬁszwwr)

The most lmportant prediction to _emerge from Maxwell’s equahons' S

is S 1

(1) eddy current

S

i) displacement current - (Choose the correct option)
T TR W R Wﬁﬁ—“@s TRl vﬁm@ PG|

() SRl e

(i) Roge e sxo L |

(i) el ot - | (oF B AR B

" A plane mirror lies on x-1 y plane. If the incident ray is on y-z plane '

then the reflected ray and the normal will lie on 1
() “x-y and y-z plane '

(@)  y-z and z-x plane

(iti) z-x and x-y plane | . . (Choose the correct option)
ewmmvm x-JﬂW@mlwvff%@aﬁmﬁj-zww

(o8 Afwiore R wie ey anﬁw
@M. xy O y-z Jyeere '

(i) y-zAF z-x ATGeT® v ' | .
(i) z-x OF x-y TAOHNS (o7 Teweo! AR Tfrea)

1 . " Contd.



( g). Mirage is an optical phenomenon related to o o1

@)

i)
(iii) total internal refraction

| Wﬁaﬁawﬁﬁﬁmmi

()

scattermg

‘total internal reflection

(Choose the correct option)

ﬁ@mﬂr@ﬁ@ ,
(ii) ﬂ‘fm‘l‘ﬁﬁmﬁw{_@%@

(i) <) MR 2AfSRAEETS TS - (o ey aﬁ%bﬁ@'gp

If Zp and 4, be the Wavelength of de Broglie waves for a proton and -

. an alpha particle then Which.of the following_is correct? 1
T A, O 4, G Bt 2’5 O B TR TN W et e
(o TS TR (RO 9T 292 ' ‘
@) Ap =l o | |
(i) Ap> g R e
(iii) Ap < g | | ' (Choose the correct option)
(o% TeR AR Tferasy)
The term ag = hzgoz is called , ' 1
‘ zme .

@

(i) impact parameter
(ii) Bohr radius -

(iii) act1v1ty (Choose the correct option)

2o = 1% e R &

nme
() IS AlbE
) IR g | ‘
(o5 TeCh AR Tivear)

33T PHYS

(iii) v@ﬂ@

[4]




G) The space-charge region on both sides of a p-n junction is known’as
(i) cut-off region '
- (ii) active region . ‘
(iii) depletlon reglon , (Clzobse the correct optzon)
@Bl p-n m\wmmwwwmawmm @ﬁﬂ'@
() JIo-oT SR ‘
(i) PY A , . ' A
(iii) X A ﬁ@ WQIWI' | (@’37 e AR @7%\‘3’70
(k) If Ec, Eg and Eg, be the energy gaps between CB and VB of
C (dlamond) Si and Ge then wh1ch of the followmg is correct ?
1 1
o Ec, Esl w Eg, & C (3d), Sis Ge d CBW VB?W‘WT@
I T (OTT To (PG A 87 R ~
@) Ec >Es; > Ege
(i) Ec<Eg < Ege ,
(i) Ec>Eg=Ez . (Choose the correct option)
| (vm Tewhr R Tlrea)
2. - Answer any ten questione from the following as -directed : 2x10=20
RO SN Rz webr e Tes SRAt 8
- (@) . (i) What is the SI unit of electric field ? Write an alternate unit of

33T PHYS

it"if any. _ : o 1+1=2

'mvﬁ%stagﬁasmm%wﬁwmawwm

e RE L T
OR / &3t

(i) Calculate the force between two small charged spheres having
charges of +1x1077C and -1x10~7C placed 30cn apart in air.
Ny ) . " . 2

[5] ) : Contd.



(®)

(c)

- (i)

33T PHYS

()

(i)

0)

~ (C) The interior of a conductor can have excess cha

aupnw 30cm@w 9 +1x10-7C W -1><10-7c wmﬁﬁ@
LGRS AIEY) cenwwﬁwwaaﬁWW|

‘Name the two forces with their nature actmg between two
‘protons ~ . 1hx4=) '

| zﬁaﬁawﬁmwwmwﬁmwﬁ@ ) a1

OR / @t

Find out the incorrect o'ptions‘from the follom}ing- 1+1=2

. (A) Inside a conductor, electrostatic field can never be zero.

(B) At the surface of a charged conductor, electrostatic field
must be normal to the surface at every point. . c fie |

 static situation. arge in the

WWMW@W@@WO
A4) ﬂﬁﬂ@?@@@%%@mmﬁmmﬁﬁml .

(B) wﬁ-vﬁmﬁawmmﬁm |
AHOIE AU | ﬁiﬁ?ﬁ?ﬂ%m

- (©) Wﬂﬁa@ﬁwmﬁmwﬁw,ml;

State Kirchhoff's laws in current electr1c1ty

WWWWWMI
OR/ % -

Name the electrical device which is si

potentiometer. What does the following milar to one use of

€Xpression mean ?

W=t . . 7

Wﬁ%ﬁammﬁammwﬁ

m@ﬁ«mwleﬂ«mﬁm@%% Rl tapfes
. ? .
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(e)

@

33T PHYS

e

(i)

¢

~Estabhsh the expression for current either I, or I, which are
' flowing through the resistors R, and R, respectlvely and

connected in parallel to-a cell of emf. E and total current is |

(e I+L,). | 2
. aﬁrmtﬂrwmw\wzm@meWRz

(it)

(i)

(i)

i)

Mt e]ifRe Ry @ [ @i 1 mﬁ:@ﬁg«[(mﬁezu)@
mlmlaawﬁwwn :

OR / @3t |

Match the followmg and rewrite: CoL Yax4=2
1) 'ﬁ | @) =quBsing -
@.F 0 =mu/es
A : - M Idl x7
G r . ) @ = 3

{ |
4) dB @ —q[E(r)+v><B(r)]

Calculate the value of Uy [47 and wrlte its unit. . 1%+%=2
Ho [ 4 IAMBR NN st 391 S G5 Bt )
OR / &R

A current of 0-40A is ﬂowmg through a coil of radius 8-0cm
“and having 100 turns. Find the magnetic field at its centre. 2

100 vﬂwwsmzwwm@ﬁwwﬁo 40Aﬁsza1fiw

'mlwﬁmwmmﬁcﬁWu

Derive the expressmn for motional emf as ¢ = Bly. Where the
symbols have their usual meamng ' ' .2

7] - Contd,
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%&Wwa@ﬁaﬁm £= Blvamﬁﬁaﬁnﬂww .
._mew@mu :

OR / &34t

- @) A current of 40A is flowing in a coil. If the current suddenly

()

falls to 0-0A in 0-1s an average emf of 200V is induced. Calculate
the coefficient of self 1nduct10n of the coil. 2

<51 PoTS 40A Rige @fEs RO «% Rge I 0-15 e 2012
0.0A T I T, PEAIE® 200Vﬁ?ﬂewaawﬁ§®| (STS
Wﬁ?W@"ﬁ@ﬁ‘ﬁWl |

The household line voltage of 220V is an __-—-_Value with a

peak voltage of 311V (Fill in the blank). Establish an expression relatmg

the terms P, V, and R. . S 1+1=2 .
' meﬂmﬁ’?ﬂwm A o 3

(h)

R T 2 311V(=n???é7?qaawr)n P, V, WRWWQﬁ ,
TAE o ‘ |

@ A tank is fﬂled‘ with water to a height of 12- 5cm The apparent
_ depth of needle lying 2 at the bottom of the tank is measured by |
a rrucroscope to be 9-4 cm. What is the refractive index of water ?

2
@WW&WlZScmWWWW@@W—q@W
B’ @ER ATS TSRO | B FAT TS @ﬁ94 T
- AT oIS e |

| on/we/ar

Al

. (i) Draw aray diagram to make someone understand how a virtual

33T PHYS

and many times magnified image of an ob]ect is formed ina
Compound mlcroscope 3

Bt TP TR mww@mqﬁzﬁ@m
o 0 GRS oI < S i e

18]




@)

A plane wavefront is travelling from lighter medium I to denser medium
2 through the interface of thediums 1 and 2 with velocities v; and v, and
you know well that sini/sinr= v, / v,, where:iand rare the angles
of incidence and refraction. If n, and n, be the refractive indices of the

~ - mediums then derive Snell’s law. : 2

Bt SRREPTYY T 1 B TG 2 I AR v; W v, (IS

YR (R W (SN BRI Gl (T sini/sinr= v,/v,
S O £ ET AR (I i AT T | Ay Ay, TP G
1 N 27 oI ZH (U8 TARPRI (R a0t Feof =

0

®

O -

33T PHYS

() The Lymanseriesisinthe — région, but Paschen and
~ Brackett series are in the —_—______ region: : 1+1=2
(Fill in the blanks) -
o, (afie I TS, [ SieoT W% @
TR @A SRS AW (T % 77 )
, " OR/ @93t . |
(i) Explain in brief the type of energy states of ‘an electron above
E=0. _ , | 4, : 2
E=0 S0 S *Ifes <ot eme *fesw epfes Raw ss it -
() Calculate the energy equivalent of 1 kg of a substance. - 2

1 kg ©F GO AR ey e AR sttt <o |

OR/ &34l
(ii) Discuss conductor and insulator in terms of energy gap. 2

x5 267 TR AR ARKIR O TR ~Mids R S
=4 : : -
Using a p—n junction diode draw a circuit diagram of a half wave
rectifier showing input and output waveform. 1+1=2
G5 p-n T TEG AT IR W SIet TS <o TG g =
W‘aﬂz@@?ﬁwm@wmwﬁﬁm '
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(m) What do you fnean by thermal -equilibrium ? How does the situation
is mathematically expressed in- terms of electron and hole

3. @,

‘concentrations and intrinsic carriér concentration ? < 14+1=2

wrv‘ﬁnwwwwﬁﬁWzaﬁwmmmmw
ﬁwmeﬁrﬁw%%awww o

(l)

(i)

(b)

. 33T'PHYS

N

. Qﬁ@w%%?mfﬁ%@ﬁﬁﬁ%mﬂmw,

(1)

- resistance ? Mentlon the values in each case

What is an electric dipole ? An’ electric dlpole with dipole
moment 4 x 10~9¢cm is aligned at 30° with the direction of a .
uniform electric field of magnitude 5 x 104 NC-!. Calculate the
magnitude of the torque. : - 1+2=3

Wwﬁmno-‘)cmhzr%ma%ﬁsxlm NG w
W AN ([QGIOT (Fd GIAEN® 300 @ IR i) R
@IS ) o9 BT A R w . o .

| oR/‘wé/a/
Show that the energy stored ma charged capamtorls E = / CV2

where the. symbols have their usual meaning, - 3

meamaﬁwﬁvmmﬁfi@ww%zs /Cszr S
WWWI’WWI

What is a Wheatstone br1dge7 Establish the m

athematicy] form
of it.

1+2=3

OR / @33t

You have been glven n resistors each of valye

R How wij
combine them to get (i) maxunum and (i) you

Minimum, effective

- Find the ratiq of
maximum to minimum values of resistance,

(0]




©

(@)

(i)

@

. (o R-W. n¥l g il @2l (@) T o (i) TN S
14 AR RIS A S R (F© coffat W T
<Ral | ST i SRR e s e . ~

- Write a f%w';lineé on any two of magnetic' declinétiOn, magnetic
inclination (t.e. magnetic dip), horizontal component, and vertical
component. . - S 1Ya+1%=3
S S, RS oM, SRR Seilee oI BTy Sofiet= Rt

OR / &%l

Two long and parallel straight conductors Aand B are carrying

~ currents of 8:0A and 5-0A in the same direction. A and B are
separated by a distance of 4.0 cm. Caléulate the force ona 10cm :
portion of wire A. ' R 3

) o B ARKIR O T T 80 A T 5:0A 2L A et

mﬁ@m|AWBﬂﬁﬁmwmm4-0cml A

iR 10em W B SR 8IS R 3 Y@ T A

(i)

i)

33T PHYS

B

Describe any one experiment where generation of induced emf
can be clearly demonstrated. : -3

- wiRe Rge v <1 B%a RN e AR~ R bt

o[ AR F_A |
| OR / @%4l
Explain any one advantage of using eddy current in (a) magnéjcic g
braking in trains, (b) electromagnetic damping, and (c) induction
furnace. L . 3.
(a) GEIGISIRTS FIP &, (b) Ry -C5 TP ST, S (c) S
pEe R G5Te <fS =RrE A SRRl g e AR

oo R g 3 R
o - (] | Contd.



- (o)

0

@) - Mention ore difference between an AC generator and a motor.
* Draw a neat diagram of AC generator and indicate there (1) the
coil, (b) the slip rings, (c) the axle, and (d) the carbon brasses.

1+4x14=3
«ﬂﬁmﬁaﬁfmmwwaﬁﬂmawwaﬁw@w
=11 9. 5. 2% Tl @B ARER B Wi IR o (o) o,
(b) Bt R, (o) @, <% () I AR Bfzes 1)

- OR/ 9%t

(i) A long solenoid having 15 turns per cm has a small loop of area
2 sg.cm placed inside the solenoid normal to its axis. If the
.change of current in the solenoid is 2-0A m O-1s, find the
induced enif in the loop. -

ﬁﬁmwlSWW@ﬁmﬁT2 Sq.cm (FITTR
@ﬁaﬁwﬁmwmwﬂawmwﬁ@w
'omeWzmmmm@wﬁN_Wm
posere ke Ry viere 61 Wefa <=1,

Write the mirror equation. Define magnification and find the
expression for magnification m from the mirror equation,

1+141=3
cwamm«ﬂﬂwmﬁmmﬁa@wmﬁmm@mWWm% |

"fﬁﬁﬁ‘@ﬁ?ﬁt ARG mI ARG [efa =)

| €,

- 33T PHYS

‘The threshold frequency for a certain metal is 3. 3Ax 101 Hz. |
of frequency 8.2 x 10"Hz is incident on that particular metal,

f alight
Calculate

3
Bt 4igq ARFET TR 3.3% 10 Hz | AIQ0R Gofqe 82x1014H

the cutoff voltage for photoelectric emission,

.Wmcomﬁnﬁf—imwh@ﬁmﬁwmmﬁ |

W 7' Adat TR

[12]




_ -'(h)

()

33T PHYS

1G]

(i)

(1)

(i)

The radius of the innermost electron orbit of a hydxbgen. atom
is 5-3x10~1! m. Calculate the radii of n=2 and n=23 orbits.

| Given, 1, = ( 2/m)(h/2;z) (472’6‘0/6 ) ) 2f1=3

R T IR PRET R e TR T
'5-3x107m T n=2 AE n'= 3 % PR JAY R 292

fit oz, 7, =(n?/m) (/20 (4ms0/e?)
OR / |2t

What do you mean by radloachve decay ? Mention the types of
radioactive decay T 1%+1%=3

‘mﬁmﬁ@wﬁﬂm%@? WW@WWWI

Draw a neat circuit diagram to show a Zener diode acting as a
.DC voltage regulator. What should be the approximate voltage
rating of the diode used in relation to the required output

‘voltage7 o 2+1=3

mm’@aﬁ‘ine@ﬁ’@ @em%aﬁmﬁmwﬁaﬁ

| mwmwmmmm’wﬁw@ww’m

CLCIS @5@ ER)] Sfoe?
" OR/ @&

Wr1te a few lines on any one of the following w1th purpose of
use : 2+1=3

(1) Light emitting diodes

(2) Photovoltaic devices -

were faa f?rmm‘ameﬁw @n@wmum«mm
FRAl

(1). T (LED)
2) e Redm @

[13] " Contd.



4. (@)

(b)

33T PHYS

(i)

(i)

@ .

‘condenser ?

o s o Y I RS G O Bty oy g

What do you understand by capacitance of a capacitor ? Write
the relation bétween farad (F) and picofarad ( PpF). Obtain an
expression for capacity of a parallel plate air capacitor. Do you
think that dielectric has important effects on capacity of a

o R - 1+¥+3+14=5
4T I AT I R 2. @IS (F) W B ETS (pF)

ATer T foTa | SRR AT I AR B <P oI Refy
| (P YRS 5 ©F MM el dor o I oy
SRH? : -

~ OR/ &%t
R;, R, and R; are three resistors. Parallel combination of R, andl
Rj is connected to R, in series. If V be the potential difference
between the end points of the mixed combination, then show

‘that the total current flowing in the circuit is— . 5

= V(R, +Rg)

Ry, Ry I Ry 371 R0 (R T Ry Ry GRS 551 oo

TGN TS AN (2 W A R TSB! R, 3 Bi0e iy
w1 0 S| 7t s TSR e 1 G s R sy
V =, (S8 (Y& (T I9N0IS RIS IJ Rige g '

_ V(R +R;)

- RR, + RiR; + RyR,

Derive the expression for magnetic field at a point gp, the axi
A ' axis

of a circular current loop. Also find the magnetic field at ¢,
. v ) e

centre of the loop. 4+1=5

2RI PEAR TS G175 mﬁcﬁr?ﬁaﬂ

[14]
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(i)

(i)

OR/WW

Der1ve the follo‘wmg expressmn for refractive 1ndex of the
miterial of the prism, where the symbols have their usual

. meamng

sm[(A+D )/2]
na1 =
sin [A/2] ‘ ‘
The refractive index of glass in the form of a prlsm is unknown.
For an incident ray of light the angle of minimum deviation is.
found to be 40°. Calculate the refractive index of the material of -
the prism if the angle of prism is measured to be 60°. 3+2=5

@Wﬂ@"ﬂﬂﬂ%ﬁ?ﬂﬁ@ﬁ‘ﬂ‘ﬁmﬁwﬂmﬁ@w o -

RS ATFOITLL T e 75 IR
o sm[(A+D )/2]
e sm[A/Q]

aﬁ%@aﬁ@aﬁﬁmmwwmﬁwﬁw
< frrew Rpfs QR o1l otz 402 | frer offds omide et
ﬂwwwmm%o"m,. ,

DlSCllSS the phenomena of diffraction produced by a smgle slit =

. by drawing a neat diagram. 144=5 .

iR B i o m@va@mvwv@‘qﬂﬁ@mﬁ‘t

(1)

DAl 1
OR/W?I

Write the mass-energy equlvalent relatlon Who discovered the

relation ? Calculate the mass equivalent of 9x1013] energy Does
the relation have any experimental proof? 1+1+2+1=5

mﬂf@ammmlmmmwﬁmﬁ%? ~

9x10%] & AT S SYIAT Wmc‘m 15 qé}w afsytef
WW?

[15]



