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1. Answer any eight questions from the following as directed : 1x8=8
ot wepiies Ricarar andbr e T Al ¢
(@) We he&r a crackle when we take off our synthetic cloths or sweater

(b)

(c)

particularly in dry season. It happens because oOf
d d Ee (Fill in the blanks)

’ C}’\Mgﬂ' &750/\’\7)8‘?77- 1

afen wify B aw PR o el @ ooR e Kot
ST IS, TOF6IZ Gl M ST | G (PR I T

| : (3T) 1% 97 F0)
The mathematical expression given below is known a5 — ———
principle. (Fill in the blank)
o = QI. < i i . ) . .
Fl 4?:6'0 é ?'1? N L A -V’(‘ n(,\ Paﬂ‘ 1
_ Sup eI1v1510

were fam Sty e 3 JifS I o= 3t

(3T 312 %7 7)

n
| 9 ;.
1 4ney § rlf ¥

Two resistors of equal values are connected in parallel. Which of the
following options is correct if the two ends of the combination are
connected across the terminals of a battery ? 1

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

_@#H V, =V, (potential differences across each resistors)

33T PHYS

(iif) Both of the above are correct.

W @@ AT FAEACCNR FFE (2 Wgl I FHBR o= wol oy
RO 42 GRS IS I W (OE T (FIN00! A 0% 377

(@) iy =i, (G4 YOR e 2)ifEe fige)
(i) V, =V, (W4T PR 7R @™ [ewwen)
(ifi) '@°RT YLAGIZ 8% |
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(d)

(e)

h

T PHYS

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

1

AP TGS AT 1 JRYFS 4 10m T [0 ARSI 1A S

e eaffe Tze) o Term Trwe 9 39 22 |
(¥ 3% 73 3=0)

The most important prediction to emerge from Maxwell’s equations
is 1
() eddv current

() electromagnetic waves

(i) displacement culirent (Choose the correct option)
(1) BIRETE =g |
Ti) fade pEET TR

(1) T =arz (5% T AT Bferswn)
A plane mirror lies on x-y plane. If the incident ray is on y-z plane
then the reflected ray and the normal will lie on | 1

(1) x-y and y-z plane
(m)  y-z and z-x plane

(1) z-v and 1-y plane (Choose the correct option)

O FASH G x-y FACHE MR WiHAfes afq 7 -2 Treae A
(or wfewfae afy @ Sfeaq A=

(1 xyg= Y-z AASHES

= Y-z W 2oy FASHS

(itt) 22 WE y.y FACHE (5% e AR Tiawm)
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(8)

()

(1)

WT PHYS

Mirage is an optical phenomenon related to 1
(1) scattering
(1) total internal reflection

(ifr) total internal refraction (Choose the correct option)
Tl 25 afty SEmRR Rt o 3

(i) favgaratare wiee

t Al arerRla sferemEtie Tive

(i) o wremsle feTacrEtie afve (o Tewh AfE Tfed)

If 2, and 4, be the wavelength of de Broglie waves for a proton and
an alpha particle then which of the following is correct ? 1
afe ., W&, T B AT S b e e S @ Al el 2
(@73 TEe TEiie @ 9% zay

(i) 4,=24,

(i) 4y > 4,

(i) 4, < 4, (Choose the correct oplion)

(9% Tewh afe Glaea)

h*s ;

The term a, - —% is called 1
rme’

47 impact parameter

(11} Bohr radius

(i) activity (Choase the correct option)

h’e
a, = ——0 IAMCHE (@A T

ame”

(i) HEET Uh=
(i) TR APAHE
(i) A& (wa Taach Afe Blersdr)
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(j) The space-charge region on both sides of a p-1 junction is known as

1
(i)  cut-off region

(if) active region

(it} depletion region (Clioose the correct option)
G p-n TIREE T I A7 S YT GHETH (277 23

(i) Do-SF T

(ii) APy T

i) ) 3 e o (=% Tewo! Al Tfrean)

k) If Ec, Eg and Eg, be the energy gaps between CB and VB of

C (diamond), Si and Ge, then which of the following is correct ?
1

W E,, Eg W% E,, @ C(3R1), Si i Ge I CB &iF VB 4 5154 *(&
GRS R (Y 09 (PO AN uF 3]0

M}~ E.>Eg>E,,
(i) Eq<Eg <Eg,

(i) Ep >Eg =Eg, " (Choose the correct option)
(&% Teah! Ay Sfvea)
2. Answer any ten questions from the following as directed : 2x10=20

ot Sepine fizecr w2bt 2@ Ter 3t ¢

(@) (1) What is the SI unit of electric field ? Write an alternate unit of

it if-any. 1+1=2
SIWWWWﬁE?HﬁWﬂm&WWM
CTR1 et

OR / &2

JJ Calculate the force between two small charged spheres having
charges of +1x107C and -1x10-7C placed 30cm apart in air.
2

33T PHYS (5] Contd.
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(b)

[

33T PHYS

(1)

(it)

)

Y WS 30cm TIES R +1x10-7C &% -1x 1077 C SRRHE
Tl 7% Wi (IR Aere w41 95 sioF] 34 |

Name the two forces with their nature acting between two
protons. 1ax4=2

757 2w iere {1 1 TwTe 7 o frieR wgfe () o) B
OR / Gt

Find out the incorrect options from the following : 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)  The interior of a conductor can have excess charge in the
static situation.

wete APTEIsR wom AR RFdy o9 2

WWmemmqmﬁml

(B) wfRs “RaQ quer ¥ ofecht fmres feferagfon crase
TSI S|

(C) AIRES AR JorR TwSTe sfefie wium A o7

State Kirchhoff's laws in current electricity. 2
23 e Raas wIswa sares! fra |
OR / &)

(i) Name the electrical device which is similar to one use of

potentiometer. What does the following expression mean ?
1+1=2

e(l)=dl

QAT ICERENCCRGI AR TSI T I o1 pfies
TREMRE q1 | eomm erpRIFTEI & Jaizme

[6]
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(d) (i) Establish the expression for current either I or I, which are
flowing through the resistors R, and R, respectively and
connected in parallel to a cell of em.f. E and total current is /
e 1 +1,). | .

1 (PR CI0E FAGARTENR AFE F01 @I6@ G RS R, q
e SRS Rye @ 1w 1, | T g5 Rge | (@ ] +1) T
(SE 1, A1 1,3 aFmRife e < |

P OR / qoa)
(i)~ Match the following and rewrite : lax4=2
el afprg R s fra 2
1 F (aQ) =quBsind
2) F (b) =mv/qB
7 Idl x 7
@) r © = Z?? e
(4) dB @) =q[E(F)+ixBF)]

/(e)/(i) Calculate the value ot g, /4x and write its unit,  114+12=2

g | ARTEMA @ ofel A W G
OR / &1
/A current of 0-40A is flowing through a coil of radius 8-0cm
and having 100 turns. Find the magnetic field at its centre. 2
100 RIS Sl 8-0cm AFAER 51 et T 0-40A Rigje emfze
e FUABR (@we GifFe (wg fafn |

() () Derive the expression for motional emf as & = Bly. Where the
symbols have their usual meaning. 2

33T PHYS [7] ' Contd.



SPM & LALAN'S

TS e 51T o1 ARG ¢ — Blyd WA W 31 | 'S IRTS
mewﬁaﬁm|

OR / &2

(i) A current of 4-0A 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 induction of the coil. 2
<51 TGS 4.0A Rge wifzs (2 oig) @3 Rge 7 0-1s s e
0-0A & =f\t A, PEDBS 200V R oo 31 RS | (90
PG AN GNP ol o

(g The houschold line voltage of 220V isan — value with a
peak voltage of 311V (Fill in the blank). Establish an expression relating
the terms P, V, and R. - _ 1+1=2
TS IRTS (AT AEE e 20V g WW o T
A TR TF 311V (571 512 %7 F90)1 P, V, Wi R IARI5E e ol
o Zloln 341 | :

() () A tank is filled with water to a height of 12:5¢im. The apparent

depth of needle lying at the bottom of the tank is measured by
a microscope to be 9-4 cm. What is the refractive index of water ?

: 2
SEIAR G5l 12:50m THNE ANNE SR (@ 2wz | were SR 4
Gl (TGR TIPS TSITS! AZFFAL WIS S 94 ¢y ORI si's )
e AfewRE femm e

OR / 523t

(i)  Draw aray diagram to make someone understand how a virtual
and many times magnified image of an object is formed in a
compound microscope. 2

B! (T AZFBAT (A THIG 28 AR_ES eificfrs e
sifde = (73061 qoRTs b1 M s |

33T PHYS (8]
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@

1)

®

A plane wavefront is travelling from lighter medium 1 to denser medium
2 through the interface of mediums 7 and 2 with velocities v, and v, and
you know well that sini/sinr= v, / v,, where i and r are the angles
of incidence and refraction. If n, and n, be the refractive indices of the
mediums then derive Snell’s law. 2

Bt SRROPTYY A 1 W% A 2 3 FKATENRD v, W v, @I
YR (R WF (ST Slemed T @ sini/sinr= v,/ vy
TS { W r T A (1l W1 et @1t ;MW n, W n, F TG
1 9% W 23 2fERIT 20 (ore Tae R @l [l

(i) The Lymanseriesisinthe _____region, but Paschen and
Brackett series are in the _______ region. 1+1=2
(Fill in the blanks)

Pem (1R @R s, B8 SRS S @@5
(TR @@ TS AT | (T 3% 97 F)
OR / woat

(i) Explain in brief the type of energy states of an electron above
E=0. ' 2

E=0 93 W4 =64 b1 e «fewaq oo Ram v
= |

(i) Calculate the energy equivalent of 1 kg of a substance. 2
1 kg ©FR (I 21 gen =& AR ot =1

OR / &<

mgcuss conductor and insulator in terms of energy gap. 2

e s Tl 4ReIE AR o Sl swide fEa scEs
A1 '

/ﬁ/ Using a p-n junction diode draw a circuit diagram of a half wave
: rectifier showing input and output waveform. 1+1=2

33T PHYS

&1 p-n ST TR I IR GY Taeol AT ORI oI T
R TS Fefs A WCHD S0 Fiof W |

[9] ' Contd.
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(1) What do you mean by therrial equilibrium ? How does the situation
is mathematically expressed in terms of electron and hole
concentrations and intrinsic carrier concentration ? 1#1=2

Sit o e 2 S 93 e Sl S 2 Sl Wi
ﬁ@mwmﬁﬁﬁmﬁswmww?

3 ()~ () What is an electric dipole? An electric dipole with dipole

\/ moment 4x 10 em 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

farsies @ R 4 x 10-%em Cagfoms farme @B 5% 104 NC-! I
HAR SN APRSd (FT GUATRITS 300 (e FE SN0E | BEEeE
@9 & 41 569 W ojoll |

OR / w23t

(1i)  Show that the energy stored in a charged capacitor is £ = A cve,

where the symbols have their usual meaning. 3

(4SRN (T 91 TR divers fifze 4 e E=%Cv2,ww
ACPOCE A5 el I3 e

() (1~ What is a Wheatstone bridge? Establish the mathematical form
| of it. ' 1+2=3

228 e 2 Zai NG MASe @9 e 301
OR / @24t

(i)  You have been given n resistors each of value R How will you
combine them to get (i) maximum and (i) minimum effective
resistance 7 Mention the values in each case. Find the ratio of
maximum to minimum values of resistance, . Vax4+1=3

33T PHYS [10]
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(O R TR bl @ s Tzl () S @ (i) sl wee
@aW@WWW?mmcmmw
TR | TS W% WY @ S R w9

(c) () rite a few lines on any two of magnetic declination, magnetic
inclination (i.c. magnetic dip), horizontal component, and vertical
component. 114+114=3

Gl pifs, Rafs o, sghics Soirt st Som Solion-x fazarzr
DR CATS (R 7 |

OR / g3t

(i) Two long and parallel straight conductors A and 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. Calculate the force ona 10¢cm
portion of wire A. : 3

A T% B ARAIR) 1R NS T 8-0 A WE 5-0 A 2RI O ke
BIeTe T2 A WiT B AR qorm" Wow IR¢T 4-0cm| A
sff=iRreEa 10cm (A4 96l UR es e Relie 361 oge 23 o
71| ‘

(d) (1) Describe any one experiment where generation of induced emf
can be clearly demonstrated. : 3

ik e 5ETE T TET (RGBT (@ [ R 5y
SIS T 4|
OR / @41
(i) Explain any one advantage of using eddy current in (1) magnetic

braking in trains, (b) electromagnetic damping, and (c) induction
furnace. 3

(n) FEAICTOIZC BT @, (b) Rye -(OT7F e, S (c) TN
PRI R «bre afe o[k A 5l BRR AT JIDRS
Toaifor REE I =)

33T PHYS [11] Contd.
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(e)

0

(8)

33T PHYS

(M)

(it)

lgention one d.iffErence between an AC generator and a motor.
TSW a neat d}ag{-am of AC generator and indicate there (a) the
coll, (b) the slip rings, (c) the axle, and (d) the carbon brasses.

1+4x1,=3
G| ﬂﬁaﬁm%ﬁﬂmwma%«m LI by M T
FM1 Q. . o Bestis <o sAfRiwR B s =R o6 (a) P,
®) a9t R, (¢) @1, == (d) IR 3z Bfss 71|

OR / &ary

A long solenoid having 15 turns per cm has a small loop of area
2 sqg.cm placed inside the solenoid normal to its axis. If the
change of current in the solenoid is 2:0A in O-1s, find the

induced emf in the loop. 3
S cm © 15 sfivge Fve podht B fowws 2 sq.cm CFATEH 7
wﬁaﬁfﬁaﬂmwmwﬂawmluﬁ@ﬁm
0-1sT *RIA ARG 2.04 2, T PENBR Bwas I
oAb R Ry vl 701 ey a1 |

rite the mirror equation. Define magnification and find the

expression for magnification m from the Mirror equation

1+1+1=3

Cﬂwmﬂ%mmlmﬂmmmﬁﬁmmmm
TGN ARG ma 2RI Refy 3

The threshold frequency for a certain metal is 3.3 x 10 H5.
of frequency 8.2 x 10"Hz is incident on that particular metal,
the cutoff voltage for photoelectric emission.

If a light
calculate
3

o1 AT ARG F=ME 3.3 x 104 Hz | MYOR €o[w 82 x 101474,
FRI (Pi1RE oA 2 0ot Seis-Ca o Fofiria A sifioes fsaren
R 7' o 390 '

[12]
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Al

) ) | _ic mdi"f,?f the innermost electron orbit of a hydrogen atom
7 is 5:3%107 " m. Caleulate the radii of n =2 and n=3 orbits.

Given, r, =(n"/m)(h /2;r)2(4:n.'u/ez) 2+1=3
RGN AR WORST owaa TG FFOR e
5:3x10°"'m TH n=2 9@ n=3 =% R Y BIF T2
o =R, 7, =(n3/m)(h /Qn)2(4r£0/e2 ]

—

OR / oot

'__('i;i}" What do you mean by radioactive decay ? Mention the types of

‘Q/ radioactive decay_ ’ 1¥+112=3
ﬁmﬁﬂﬁ{ﬁmﬁs{w (ST AT ST S 34 |

(M (1) Draw aneat 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
voltage ? 2+1=3

(G BAG B3 DC %S (RSB 2Hitel 19 391 367 <6l
AREIRCT T 3 | (TR ISR SEHE @R WOHHS S
T (A (9] Thee

OR / 9%t

" (i) Write a few lines on any one of the following with purpose of
use : o 2+1=3
(1) Light emitting diodes

(2) Photovoltaic devices

TS ! [T 951 8ARS (R[N R | R S TE
34 :

(7 (LED)
2) i@ Fea e

33T PHYS [13] ; Contd.
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4 (a)

(b)

33T PHYS

(i)

(i1)

(i)

What do you understand by capacitance of a capacitor ? Write
the relation between farad (F) and picofarad (pF). Obtain an
expression for capacity of a parallel plate air capacitor. Do you

think that dielectric has important effects on capacity of a
condenser ? 1+V2+3+Y2=5

4R GO 4= IfeA F gt RS (F) O PREGERIC (pF)3
(e A% (7741 | FAGAT oo a1y 4 <51 4eea eepraife et
TN | 4R ARFTE R oo wwged e @ig IF PN
ORI ?

OR / g2t

Ry, R, and R, are three resistors. Parallel combination of R, and
R 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, +R;)
" RiR, + R\R; + R,R,

R, R, W% R, %% fofilbl (@14 | TR R, W% R, @I4E ¥5] A1
FAGATE TGS FCAN! (2 SR i @B Fe@5| R, 4 (7S (T emSiE
AT (2 oy A% &S aéNbE S vE GRee e [Feq o4
V @, (08 (7Y€ (@ IS eafEe T e 77

Ny V(R2+R3)

" RR,+RR, +R,R,

Derive the expression for magnetic field at a point on the axis
of a circular current loop. Also find the magnetic field at the

centre of the loop. 4+1=5

 JERE 2RIR PEETR S (@ [Rpe BT (Fd fdfy 3=y | g

v POAN (WS GTIF (F T S |

(14]
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(c)

33T PHYS

(i)

(if)

found to o :
the prismbfizf‘it(:\ - Calculate the refractive index of the material of
. € angle of prism is measured to be 60°. 3+2=5
e 5 smie AR wore fr srRRE R W T
TIR© FCFONZ To7 e 73 =l
ny, = Snl(A+D, /2]
sin[A/2]

; m@mmﬂ@waﬁwéﬁmmﬁmmﬁmﬂ%@w

Wﬁmﬁﬁﬁmqﬂcﬂmmqmﬁmﬂﬁ— foies
T 1 e forew @ee 600 = ‘ew )

Discuss the phenomena of diffraction
od - -
by drawing a neat diagram. Ty smgﬁ:lg

xﬂ"ﬁﬁﬁmﬁﬁhﬁsmm@maﬁm TG ST
SCESA 3 | E

OR / Q23

Write the mass-energy equivalent relation. Who discovered the
relation ? Calculate the mass equivalent of 9x]013 ] energy. Does
the relation have any experimental proof? 1+142+1=5

e FAGACE FHHD! 4| F¥HD! (A wiwa shRie?
9x101) *feq FIG T oIl B | THAOR Ry ASrwrerg orw

A ?

X
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