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1.  Answer any eight questions from the following as directed : 1=8=8

Fipi W e aidh) ene Taa oA o

(a)

(b)

(c)

33T PHYS

We hear a crackle when we take off our synthetic cloths or sweater
particularly in dry season. It happens because of
(Fill in the blanks)

1

afem =ft BfF == faw s wwem 9l swEoR AT et
ST TOTT, TOTLIE G KW | GF (E9E FE T

| (T 5% %7 )
The mathematical expression given below is known as
principle. ; (Fill in the blank)
4~ 9
F = di
; dey E i - !
wars fw sifdet s 3 wife 3 = E |
ihestudy o (4T 9% o7 79)
)

Two resistors of equal values are connected in ﬁarallel. 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)
(i) V,= V, (potential differences across each resistors)
(iii) Both of the above are correct.

ﬁﬁﬁﬂmmﬂﬂﬁhmlﬁ%ﬁﬁﬁfﬁpﬂ
@BIRA HE AT WA I T (908 T D! Are uF T

Q) i, = i, (s qHE e oaEe fage)
@ V,=V, (e Vol qE (A AEane )
(iii) ‘@¥7A TAGE =F |
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The force acting in between two parallel wires of length 10m carrying
current of 14 through each of them and placed 1m apart in vacuum
will be 4 ( Fill in the blank)
1.
AT TGAS 2T 1m FFARS 4F 10m 79 qom “fFaRiad] 1A
fwe gaifee Toe) Ol YeFE Tiwe fFm o 95 2 ;
(T 212 2T )

‘The most important prediction to emerge from Maxwell's equations

is ; L 1
(i)  eddy current
(ii) electromagnetic waves

(iii) displacement current (Choose the correct option)
RO ST T (291 WHiEels e SR 29
(i) HIPCE 2EE thgstuqm‘nme;.ﬁﬂm | :

s ﬁﬂ?"i- p i“ﬂ‘?m puciey | |

(iif) A 2AE ' (% Tesrhr TE BEeT)
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
(i) x-y and y-z plane

(i) y-z and z-x plane

(iii) z-x and x-y plane (Choose the correct ﬂpt;ﬂnj

G AT LA 1oy TAEHS GT| TS 2 7 yr swers A
CoT% efewhe 2y w Yieery =

(1) x-y WF y-z ATGTS
(i) y-z W% z-x HATHAE ;
({il) 22 WH x.y FAATHE (oG Terh A Gieedr)
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Mirage is an optical phenomenon related to 1
(i) scattering
(1) total internal reflection

(i) total internal refraction (Choose the correct option)
wFifoe 29 Ry WEER R w2

(i) RS wive

(i) o SrSTER eftwTErs s

(iii) =4 e efeRIETTE Bee (e Twarh! e Sferoa)

If 4, and 4, be the wavelength of de Broglie waves for a proton and
an alpha particle then which of the following is correct ? 1
o A, G 1, @@ G 25w G S 90E T a8 o 0 =

(I8 ©ETS GIHES EE 9% T97

} e hesiicyimes.com
i  Ap=4, i g o
@) Ay > -
(i) 4, <4, (Choose the correct option)
(% Teshr e Tiaea)
R
The term a, = ”2 is called 1
Tme
(i) impact parameter
(i) Bohr radius
(iti) activity _ (Choose the correct option)
h?e .
y = 5 oI (TR =
TIme
(i) FREIS AGH
(i) T Hd |
(iif} s (we e 9 Bed)
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The space-charge region on both sides of a p-n junction is known as
1

(i
(i) cut-off region
(if) active region
(iif) depletion region (Choose the correct option)
5t p-n GIGTE A DI U6 A S w7
(i) T Y
(i) HEF qwE
(i) [ 91 e wgem (m5 Tewrh Az GlEsar)

(k) 1If Ep, 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

M Ec, Eg W% Eg, T C(3A), Si W% Ged CB =% VB 1 1A =@

TEAIE TH (S8 S (FRD AR wm 2ae
' L 1@31‘.1.#&}’11!’!185-#3{33??_

()  Ec>Eg>Ege . (quam e
(L B B B i =T

(iii) E_,E’ > Eg =Eg, (Choose the correct option)
(=% Twah! iz Gaea)
2 Answer any ten questions from the following as directed : 2x10=20

Ut e Rz webT o TR w5
(a) (i) What is the SI unit of electric field ? Write an alternate unit of
it if any, 1+1=2
Sl *mfew Agfes (Faa o e o SR @ 9T Wi orw

CETH! et |
OR / 9991

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

33T PHYS .
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(b)

(c)

(i)

(i)

(i)

(i)
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g THFES I0om FEHES 4T +1x10-7C WEH 1= 107°C w R
wo! %% wifEs (T aere famm = a9 SR 3490

Name the two forces with their nature acting between two

protons. Iyxd=7

757 @' Tiers Tarml =t geTaE A s Grdes agfe (F ) F
OR / &9

Find out the incorrect options from the following : 1+1=2

(4) 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 inferior of a conductor can have excess charge in the
static situation.

weTs (IRl e aghaes e e
(A) AR b FftaTos cret W vRIe X 29 GIRIA |
(B) =ES +FE guEE v WWW

HEed 9ite| 1;|.I1..._|-.Li{1“-,rl.ﬁ¥-.-- o
& Wmﬂ@%ﬁrmmmwﬁﬂm|

State Kirchhoff's laws in current electricity. 2

B R FEns P T e
OR / 94T

Name the electrical device which is similar to one use of

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

£(l) =gl

AR REA B et WNEAER IR I da TapfeT
TReELE e e | erFE SFHEIE T qeniree
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(1)

(it)

(i)

(11)

(i)

Establish the expression for current either 1, or I, which are
flowing through the resistors R, and R, respectively and
connected in parallel to a cell of emf. E and total current is [
fie. I+ 1Ls) ]

51 (FECE OIS WA AYE 5Hl @ FE R EE R, 4
s datge Fge oo 1w 1| T 75 fge 1 (@ L +p) =
(orE [, A 1, S R 4

OR / &=t
Match the following and rewrite : lax4=2
were fral FATeE FEiE o foe s
1) F (a) =quBsinf
(2) F (b) =mv/gB

i ’.udyﬁme&-cum p
3 T S
B) r SEIE O =

(4) dB @ =q[EF)+5xBGF)]
Calculate the value of g /47 and write its unit. 1o+1h=2
1y [ 4o A ST Afe T T = :

| OR / @451

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 =% 8-Ocnr 7IEE B PeEE TS 0-40 A Fye safEs
s FeATN e GIES o fdn =)

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

[7] Contd.
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STET e, B 95 SEmARD! ¢ = Blyd WA FdE 4| TS TaTE
P AT WHE WeFE HHEE :

OR / 5ot

(ii) A current of 404 is flowing in a coil. If the current suddenly
falls to 0-0A in 0-15 an average emf of 200V is induced. Calculate
the coefficient of self induction of the coil. 2

51 PUATE 4-0A Rige 2aifEe Tz g o8 fge T 0-1s 7S L7
0.0A Tt wif¥ wm, Pese 200V Rige s = WEE 2| (202
PO FIAE il el |

The household line voltage of EE[}‘L-’ is an value with a
peak voltage of 311V (Fill in the blank). Establish an expression relating
the terms P, V, and R. ; 1+1=2
e IS [Aqfes #iEw. Fee 20V 477 AW O 2R
AT W TE 311V (ﬁﬁﬁﬂg@w R FMTFE6E e G
ghestaoy™
FofEE Flel A e SET)
. A
(i) A tank is filled with water to a height of 12-5cm. The apparent

::lei:rth of needle lying at the bottom of the tank is measured by
a microscope to be 9.4 chr. What is the refractive index of water ?

2

T < 12-5&%@5'&?5 AFITA S3% @ (2E| TEe +AfF o
45 EER T SEe EE Hd FAE T 9.4 om (oAl A
oM efewmes faw e

OR / @44

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

compound microscope. 2
WB (T GREeT (FF TEEEl JuaTd AR efelw Be
ofFs m R queEte «bt T win
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) A plane wavefront is travelling from lighter medium 1 to denser medium
2 through the interface of mediums 1 and 2 with velocities v, and v, and
you know well that simi/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

. bl CERSHYL WA 1 WE W 2 T IRCWIGEER] vy W v, (A
AT (R WE (SENIANT ©iEwE G 3 sini/sinr= v/,
TG { Wi% r LA WAL @ 9% AR @9 | W ny S n, FE A

1 & s 29 e T oo TEeEl (R ar! FHeE =

i) (i) The L}”ﬁﬂﬂ series is in the region, but Paschen and
Brackett series are in the region. 1+1=2
(Fill in the blanks)
iGieclc i N piieic] _ ey, G oA S @00
TE @EE TS AT | (A=) AT 9T FW)
OR / &4t

(i) Explain in brief the type of energy states of an electron above
E=0. 2
E=0 wﬁﬁﬁ&;@aﬁtww afoa Fam 53 U

T (odm )
%) (i) Calculate the energy equivalent of 1 kg of a substance. 2

1 kg ST (I 2w Fgen e AR o =4

OR / g9/
(i) Discuss conductor and insulator in terms of energy gap. 2

xf #if5q T Rl ARAT wF SRR mide R Sl
=4l | -

() Usinga p-n junction diode draw a circuit diagra'm of a half wave
rectifier showing input and output waveform. , 1#1=2

mp-nmwwwﬁuﬁﬁwmﬁwmaﬁhmm
*944 TS BB W WIThos AR e W |
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(m)  What do you mean by thermal equilibrium ? How does the situation
is n‘ta{'_!'IE'lﬂﬂtiq:ﬂlI}' expressed in terms of electron and hole
concentrations and intrinsic carrier concentration ? 1+]=2
e A =gl e afidlaeng O gz e i T ST e
fAas iz sfiveq wous e =am o4 T3

3 (a)
¢
(b)
33T PHYS

(i)

(i)

(1)

(it)

What is an electric dipole ? An electric dipole with dipole
moment 4 x 10~%cm is aligned at 30° with the direction of a
uniform electric field of magnitude 5 x 10# NC™'. Calculate the
magnitude of the torque. 1+2=3
fam @ @7 4 % 10-%cm 3o far @62 5% 10* NC! 9W
TRAg o TAies e GARTETATS 300 (e R i) fanneE
w795 &0 T TFa uW sid 2|
siimes com

OR / &adr =>4

(T )
Show that the energy stored ina charged capacitor is E = }/2 cv?,

where the symbols have their usual meaning. 3

eI (3 91 wIEs e FEe 99 e E = 1) CV2, 3's q9gs

FEEE A5AE 99 4% FHEE
What is a Wheatstone bridge? Establish the mathematical form
of it. | 1+2=3
525e fig By Tme Mo e 6t AT =)

OR / @941

You have been given n resistors each of vaiue 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. Yax 4+1=3

[10]
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(t)

(i)

(i)

(1)

CofarE R WA nBl e FEl tEm ) e we (i) T e
(A RS (EEEs| [ e e el oFTs (AR W S
T | A W TR @ e e =

Write a few lines on mny twe of magnetic declination, magnetic
inclination (i.¢. magnetic dip}, horizontal component, and vertical
component, 1¥2+1v2=3

G5 pife, Rl (oW, sefis Geii wis Bers Soe-a i
HGIT o1 (e fore )

OR / &eq]

Two long and parallel straight conductors A and B are carrying
currents of 804 and 5-04 in the same direction. A and B are
separated by a distance of 4-0 cm. Calculate the force ona 10em
portion of wire A.thestudyiimes. com 3
(SR TR0
A IF B #7318 quEE T @ 8-0 A OiF 5-0A iR O e
5if® TErEl A 9 B +ifH91E qeeE WEE I94W 4-0cm | A
SAfFAEIEE 10om WdE B W evEs @i 9 2gE 2 sl

=41 |

Describe any one experiment where gerferatinn of induced emf
can be clearly demonstrated. 3

wiffs Bye oee 96 Ted (T HEE (TERE | R 9By
AR A T4 '
OR / T4t

Explain any one advantage of using eddy current in (1) magnetic
braking in trains, (b) electromagnetic damping, and (c) induction
furnace. 3
(n) FFATETSIREE FIT &, (b) e -5 TH% S, W (c) W
FRIA [Tl Woie 4fT oRIE A BIAd] SRE ATeE Tegiee
Teiraifer R amam 4|
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(e)

("

(g)
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(i) Mention one 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.

14+4x15=3
51 ARTET 2tz Tesiwg Wi <5t WHAT WH@ 4 g5 ARfE T
41 | <. 5. 278 Tesitr B #Rem By W TR 91 (1) P,
() Bl R, (o) W=, wiE (d) T 20 BEs w4

OR / waat

(i} Along 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 .;Elanmdn.m 2t DH‘ in 0-1s, find the

induced emf in the loop. (ST ¢

S om © 15 ARYe fivs Po| (A fEwas 2 sq.om CFITE FE
PoeTl @bl POANGR e FHOE FoH I IR T FEATHS
0:-1s% 2[EA <967 2.0A =, ©igd ISR Tomew 4F 7%
ganiore wiEe fye s = Fdfa =)

| t ! . g - ;
Write the mirror equation. Define magnification and find the
expression for magnification m from the mirror equation.

1+1+1=3

(oI W AR v 1 wifReEe v Tl W oottt wieeE

AR sifdama ma s FdE )

The threshold frequency for a certain metal is 3.3 x 10" Hz. If a light
of frequency 8.2 x 10"Hz is incident on that particular metal, calculate
the cutoff voltage for photoelectric emission. 3

a1 YTgd RS T 3.3 % 10 Hz | 496" 649% 8.2 x 1014 Hz
TR (Ai1EF OifSE ' - apies Fefwem aiE dfeas Rearen
i 53 siemt =11
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(1

(i1}

(ii)

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

Given, 7, =(n?/m)(h/2x) (4ne,/e® ) 241=3

SRy e A SoRelT (e TRl SR A
5.3x10-11 m 0 n=2 % n=3 % R A A L3

frat =g, i =[n2fm](hl.l'2:r]2 {4:&'”;{52 ]
OR / 997

What do you mean by radioactive decay ? Mention the types of
radioactive decay. 144+114=3
CouEn b 2 3 qat 7 (oufEn RRD ZRRTreD! SO T4

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 di.ﬂdE--l,Ilﬁﬂii An. relation to the required output
voltage ? LT kot 74+1=3

i SG)
©RE s B DC SR @ASEE A T w4 6T <Dt
AT W@ T | (6 TR SB S (F08 SeoeD ST w

oS (G ZE Thee
OR / @931

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

(1) Light emitting diodes
(2) Photovoltaic devices

wers fl Al b evae @R | IR S B
il |

(1) =G (LED)
(2) e Aed e
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(b)
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(1)

(i)

(i)

What do you understand by capacitance of a capacitor ? Write
the relation between fa rad (F) and picofarad (pF). Obtain an
expression for capacilty of a parallel plate air capacitor. Do you
think that dielectric has important effects on capacity of a
condenser 7 14424+ 3+140=5

4 B 4y 3R R e @ais (F) o o s ((pF) A
TSR TG 7T | A e iy a1 o5 qaEeA dnmeEiE Fe
T 4R (=TS waftapfeon wmide awgef @em wig ofa =i
I ¢

OR / &qeqy

Ry, R; and R, are three resistors. Parallel combination of R; and
Ry 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 ﬂmwing_ in the circuit is— 5
I T F{RE + EE;I - ﬁr-*udyﬁmaﬁ ‘Er}rﬂ
R\R; + R\R; + R,RiNE " s st
{?"I-I_I iy I:.-:

Ry, R, W% R, 2% fSfb| ([@ieF1 3019 R, W% R, @14 751 #=
FAEATS FesS A 02 WL W G2 TS5 R, 3 70e (TRm =g
AYS (2 g T e T6TER W w3 9= e fer Ak

V=, (W08 (1463 (@ 6N eafEw b e ¥

i V(R, +R;)
RiRy + RiR; + 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

JOPA AT FOTR WHY (FA| Fae Grae (R [ =) JEEE
2R POAR (TS| (1A o Fon afd |
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OR / @99

(i) Derive the following expression for refractive index of the

(i)

(it)

material of the prism, where the symbols have their usual
meaning :
Mgy = sin[(A+Dy )/2]
sin[A/2 |

The refractive index of glass in the form of a prism 15 “ﬂ,krf”wn'
For an incident ray of light the angle of minimum deviation 1s
found to be 40°. Calculate the refractive index of the material 'DE
the prism if the angle of prism is measured to be 60%. 3+2=5

ferem e owisfa efowmicas wor fral eremEIREET Fidfe =1, T
VIS ATTEAYL W54 e T FACE
sin[(A+D, )/2]

sin[A/2 |
91 Terersa Fiore ! <l $159 oferraics s | 1 AT TR
A Frees Rpgfe e gfil ciRi tomz 40° | 2 Sifd® mes efewmares

R L

Ay =

(Fhig
Discuss the phEﬁﬂmeHamﬁffractinn produced by a single slit
by drawing a neat diagram., 1+4=5

a5t «ffwE oo wiE @ @dfEe R EE s
ST = | :

OR / @e)

Write the mass-energy equivalent relation. Who discovered the
relation ? Calculate the mass equivalent of 9x101%] energy. Does
the relation have any experimental proof? 141+2+1=5

waea wgAeE THEG B wawn @ wiEwE ke
9x10V] *feq g &1 oMl #1 | TEHHE T4 AT IS 2w
0 ? -

e
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