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L. Answer any eight questions from the following as directed J
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1x8=8

: i er
We hear a crackle when we take off our synthetic cloths or sweat

. " because of
partlcularl'y Im dry season. It happens (Fill in the blanks)
1

cfow @it B @ gRw s wWweR A SEoR e Rerte

I IS, TOFOR Il *1 ©(Fl | G (TR iR T -
| (0T IR %3 )

The mathematical expression given below is known as
principle. : : (Fill in the, blank)

. R = 4 Zinl' | | 1

oo fudl sifdow et 3 §ifS 3 o 3w
| (A 31% 97 7 )

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)
@ V, = Vz'(potential differences across each resistors)

(iii) Both of the above are_correct.

WOl (@ TR TATIAFOIR TS (2 W2 | MM FESHR = Fo1 <ol
RO H2 (NRROTS AIYE T W (O[T o1 (0! AR 87 T2

(i) i, = i, (14 R TS RIS {ge)
(i) V, =V, (T PR R (RR [ewren)
(iii) 8% DR &% |
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(e)
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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
will be (Fill in the blank)
1

APLT TGS 2R 1m IRUTS A 10m T<e qoie ARQAAET 1A
e eRIfRS Tz olt woER woe R e RT |
(T 3% 93 )

The most important prediction to emerge from Maxwell’s equations
is f ' _ |

. (1) eddy current

(i1). electrqmagnetic waves

(iii) displacement current ’ (Choose the correct option)
GRETR TIFIReR TER 2Rl wbiRets vl SRR 2+

() SR RE

(i) T pEdE il

- (i) IR 2RIR (%% TeIh! azﬁ Clarean)

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

. (i’) x-y and y-z plane

(i) y-z and z-x plane ™ | ‘
(ii1) z-x and x-y plane , (Choose the correct option)

G TG A x-y FISTS AR | WA I 7t -z FweeTS A

O (ors AfSTlee W S wifvery AR

33T PHYS

(i) xyF y-z TGS
(i) y-z* z-x ANOTS 5 s B
(iii) zx W% xy TS . (o% T AR Tlaean)
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()

Mirage is an optical phenomenon related to 1
(1) scattering

(ii) total internal reflection "

(iii) total internal refraction (Choose the correct option)

ﬁmﬁaﬁﬂwmwi

() ReRaEtTe Tite

i) o IR Tt wfe

(i) *f SRR SRR wve | (wg Teweh! IR Olredr)

()

(i)

If 4, and 2, be the wavelength of de Broglie waves for a proton and
an alpha particle then which of the following is correct ? 1
M 4, WE A, TG AT W 51 el FR & 77 wweol 0
(ST ST %ﬁﬁ'@ @Wﬁ & %2

@) A=Ay,
(ii) ﬂ.p >4, _
(iii) Ap <4, ' (Choose the correct option)
S R (5% Teh! R Tfeean)
| 2 . | y
The tefm @y =220 iscalled - 1

33T PHYS

(i) impact parameter
(i) Bohr radius - : ' ;
(iii) éétivity ‘ : (Choose the correct option)

zme

*’0 WW@

(@) TS ABF

(i) TN mr{ . | C ,
(i) el (6% Bewch! IR Cleea)
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The space-charge region on both sides of a p-n junction is known as
' 1

(i)  cut-off r(;gion

(i) active region B

(iti) depletion region (Choose the correct option)
G p-n BT TR T L5 TR T Sewid (el 2

(i) Io-oF e |

(i) FAET o !

(iii) T A ﬁ@ G £ - (om M R Tlredr)

(k) If Ec, Es: and E;, be the energy gaps between CB and VB of

C (dlamond) Si and Ge, then which of the following is correct?
1
1 E,, Eg 9% E,, & C(3R), Si @& Ge 3 CB W% VB I Mo &
A T (O OFR (IO AW m ZI?
B ) Ec >Eg >Eg, -
(it) ‘EC < E& < EGe

(i) E; > Eg = Eg, , (Choose the correct option)
| (% TeCh! R Tlrsd)
2. Answer any ten quéstions from the following as directed : 2x10=20

RO S fRirerar 72h) e TeR IRl

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

it if any.. 1+1=2

srﬂﬁmmﬁwmamﬁswﬁwﬁmmwm
m?cﬁﬁ-ml

' OR/ @93t

(i) Calculate the force bg@een two small charged spheres having
charges of +1x1077C and -1x 10-7C placed 30cm apart in air.
: 2

33T PHYS (51 | - Contd,
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Y TWGTS 30cm FEGS & +1x10-7C % -1 x10-7C SLHRFAE
! 7% wifEe T rerS R 91 o1 e I

(b) (i) Name the two forces with_their nature actmg between two

- _protons. - Vax4=2
@aﬁam%mwmwmﬁma@(ﬁ i) v
_ OR / &oqr -

(ii) 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.

(©)  The interior of a conductor can have excess charge in the .
static situation. '

oo PSR! ST TR i e _
(A) AR wESiere st cram w1 cefomie % 21 TR

(B) Wﬁ@ﬁﬁ?@ﬂ@ﬁammwmm
TSI ATH|

- '(C) AR ARAIY qurr swsire wieRe S AR M| _
(c).__ (i)' VState Kirchhoff’s laws in current electnc1ty * 2

'mﬁwmmwml |
OR/WW

> 5%,

h' (i) Name the electrical device Wthh is s:milar to one use of
+ potentiometer. What does the following" expression mean ?
e(l)=4l b
. ATAHTTRORE @B AP WFHASR /TR FRI /I Qe
" RERIREE W F | eoa eRpRIREIR R qEie
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d () \Estabhsh the expression for current either I or I, Wthh are

| (t_f)

33T PHYS

(ii)

(i)

(i1)

(i)

flowmg through the resistors R, and R, respect:vely and

connected in parallel to a cell of e. mf E and total current is [
(ie. I, +12) 2

<ol WMWW%@T@TWWRWR:H
et oIS Rege @ 1, o 1, | 3 5 fige [ (Sdie 1,+1,) =

cvscmmmaasmﬁwwn

OR / w4at

Match the following and tewsite: . Yax4=2
woTe il ATz R o e o |

& & . | i | womp sin®

® F ) -mu/gB

@) r - (é) | 2%1- Idisxr

‘(4)- dB | - (d)l =Q[E(F‘)+5><1§(F)]

Calculate the value of x4, /4z and write its unit.  1%+%=2

Ho [ 4n FAMBR TN o1 B9 W% 9 vl |
‘OR/Wv'

A current of 0-40A is flowing through a c011 of radius 8-0cm

“and having 100 turns. Find the. -magnetic field at its centre. 2
.1mmws-0mm@aﬁwﬁaMO-40Aﬁmmﬁz@

TR| FOACR @S G cva fFda =41

Derive the ex'pressibn for motional emf as & = Blv. Where the
symbols have their usual meaning. =~ - g 2

7] | - Contd.




®

W

33T PHYS

SPM & LALAN'S -

COACHING FOR SUCCESS

T R 1o 37 eremRIfeITH! £ = BlyA WA {1 341 1 T8 IR
AT 5151 R W iR ‘

OR / 52t

- (i) A current of 4-0A4 is flowing in a'coil. If the current suddehly’

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

b1 POAS 4.0A e erifEe Tz WIR) @2 ﬁq;e‘aﬁ 0-1s TS 2I1e

0-0A (=1 7ifat T, PEAIGIS 200V R bl 301 WiE W1 (O0T
- POTR TR el Fefr 21| |

The household line voltage of 220V s 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
TS IS WS AER ReT 20V E W 0 3N
T T A 311V (37 52 97 701 P, V, &% R AMTRLDR TS bt

T Foi 1 | | |

(i) A tank is filled with water to a height of 12-5cm. The apparént '
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
SRR Bl 12-5cm THOITa ANE SAZ @RI (28| TS AR 2l

B @ER S TS TRFFR TS TR 94 e (AR A |
AT efevrarcs Ry

OR / @941

(i) Draw a ray diagi'arr_l. to make someone understand how a virtual
and many times magnified image of an object is formed in a

-

compound microscope. . 2
~ @b (N MREFHS (I TG TR SR oo R

S T G e bt Ay Wi

oo [8]
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(i) A plane wavefront is travelling from lighter medium I to denser medium
2 through the interface of mediums 1 and 2 with velocities v; and v, and
you know well that sini/sinr= v, / v,, where i and rare the angles
of incidence and refraction. If n, and n, be the refractive indices of the
mediums then derive Snell’s law. 2

&5 SRPTIL T 1 W% TGN 2 T FEAOFNEN v, A* v, QI
YR (R WF (SHICENE Slewd @il (3 sini/sinr= v,/ v,
T W r T WA (P W eiferqe @i | M n, WE n, F TG

1 % WA 23 AfSNIT W (S0T TR (FE 40! e =y
G) - () The Lyman seriesisinthe _________ region, but Paschen and

Brackett series areinthe _________ region. 1+1=2
' (Fill in the blanks)

oA TR RIER e, R SlICT S @0
TR @RIRE S o[ (30T 3R 7 7 )
| OR / weat |

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

E=0 St wifis =6 b1 Srerebo e ot Rac sl i
= - ‘ 14
(k) () Calculate the energy equjvalént of 1 kg of a substance. 2
1 kg SR @A WL ey =feq sAfRwe st 4|
Lk  OR/wew |

| (Ii)/ Discuss conductor and insulator in terms of energy gap. 2

e =5 i g AR W SRR oM R e
() Using a pfn junction diode draw a circuit diagfam of a half wave
© rectifier showing input and output waveform. 1+1=2"
@Bl p-n TN TG IR IR T T AT GO I8 oI wiww
TR TS TP S Do+ SRR Firl S |

BTPHYS - || |- -'  Contd.
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What do you mean by thermal equilibrium ? How does the situation
is mathematically expressed in terms of electron and hole
cOncentrations and intrinsic carrier concentration ? 1+1=2

1T A W e aASirer < SRR WG W A APl O
Rew a1 aver R R o =1 e '

()  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 5x 10* NC-!. Calculate the
magnitude of the torque. | 1+2=3

et aes R 4 x 10~%cm tagfes fase @Big 5x 10* NC' TN
TR TN QRS (R GReRErs 300, (P TR el ReRRDR
oS &l 1 BF AW oot 41 |

_OR/W _

(i) Show that the energy stored in a charged capacitoris E = 14, CV?,
~ where the symbols have their usual meaning._ | 3

el maﬁwﬁvwﬁﬁwwﬁ Ez}écvz,a'@w'-

FFSHLZ AR o a5 IRCE|
(i) What is a Wheatstone bridge? Establish the mathemaﬁcél form
obit. .- ' ' 1+2=3
B Jiw 2 2R AfeHR NS Het e 41|
OR/@9a |

(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 ? Mention the values in each case. Find.the ratio of
maximum to minimum values of resistance. = = %x4+1=3

, [10]
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(O R SR nBl @ Fl Tl () e o (i) RS W
@MY SN @ITRRD! AR RN 2 YD (WIS (AR T e
A | AEH e T @R e {310

(c) (i) Write a few lines on any two of magnetic declination, magnetic
inclination (i.e. magnetic dip), horizontal component, and vertical
component. " 1¥etle=3

G pifS, RS oM, sefics oo wie Tery Tolies-3 Rz
7h19 @TS R fer

OR / @91

(i) Twolong and parallel straight conductors A and B are carrying
currents of 8:0 A and 5-0A in the same direction. A and B are

separated by a distance of 4-0cm. Calculate the forceona 10ecm
portion of wire A. 3

A UI% B AR TUER Acei S 8-0 A WF 5-0A 2RIZ GF e
SIS (2RI A W B SRR qoEE WEE IRUN 4-0cm | A

ﬂﬁaﬁﬁwmmtﬁsﬁszemmwmﬂm'
|

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

W Ryye vrEs wwmwmwmm
ﬁmwwu

OR / &%at

(ii) 'Explain any one advantage of usmg eddy current in (a) magnetic

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

() TS ITZS T &%, (b) e, -GV S, S (o) S
PRI ﬁzasmamaﬁsmmmmwamm mﬁw
%mﬁﬁaﬁmmmu '

33T PHYS [i1] - Contd.
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(e)

(i)

(i)

Mention one difference between an AC generator and a motor.
Draw a neat diagram of AC generator and indicate there (a) the |
coil, (b) the slip rings, (c) the axle;, and (d) the carbon brasses.
| 1+4x%2=3
<5t AR 2RIz Testv B Bl oI TS A G5 <AL T
11 @ B m%ammwﬁmﬁnwaﬁm(a)@éﬁ
®) &= R, () @@, u (d) I R HiFS 4 .

OR / @94

A long solenoid having 15 turns pet 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 in O-1s, find the
induced emf in the loop. | 3

AfS em © 15 ARYE Awe Poa! GBR f60T© 2 sg.cm (FIFE F<
PO B PUTBR THY AFOR oA 341 (2| T PIANOIS

 0-1s® =R ARTET 2-0A T, Tleq PEAOR fToqe 4 T

@%@Wﬁ%ﬁmwaﬁﬁﬁﬁn

0‘) Write the mirror equation. Definé magnification and find the

expression for magruhcatlon m from the mirror equation.

141+1=3

© R oAl SRRReIO! v | iR e Rl @i ColieTe RICeAerR
IR AfRqq m3 PRIt ﬁ‘fﬂﬁn

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

®

RCOR 5 ¥ T 3.3 % 104 Hzl (TgTPR 6o 8.2 x 104Hz

mwcmmﬂmiﬁwmmmmmw
ﬁﬁﬂﬂ !z’?l Lo I

33T PHYS
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(h)

(i)

33T PHYS

()

The radius of the mnermost electron orbit of a hydrogen atom
is 5-3x10-11 m. Calculate the radii of n=2 and n=3 orbits.

Given, r, =(n2/m)(h/2x)2(4zr£°/e ) | 2+1=3

TG IO SR DS Fowe 2l TR P
5.3x10: 11 m T n=2 W% n=3 ¥ PR IFIY A 292

fml &g, 1, =(n2/m)(h j21)? (47eo/e? )

OR / &%

(!l) What do you mean by radioactive decay ? Mention the types of

(i)

(i) -

radioactive decay 1%2+1Y%2=3
couEn Rea 3T f gate M@HWWWW|

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 dlode used in relation to the required output
voltage ? - ' 2+1=3

(TR TIRT B2 DC S0 & @@mﬁwmﬂmwﬁaﬁ
ﬂﬁﬂ@m&ﬂ1wmm€cﬁ’@@&w@%ﬁ@ﬁ‘m

| wmmm?

OR/ W
Write a few lines on any one of the following with purpose of
use : 2+1=3
(1) Light emitting diodes |
(2 ) Photovoltalc devices

were fr ﬁmmew @@mﬁmmmw

IRAL
(1) TS (LED)
(2) s REIW GFeE
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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 capac1tor..Do you
think that dielectric has important effects on capacity of a
condenser ? . . C 141443+ Y2=5

mmmzﬂ%ﬁﬁsﬁ? @RIC (F) &% BRF@R1S (pF)3
SIS T fo1 | TR SATSYS A 41 B GIaes e

T R MRS EPIET e exgelf e g

©I]AH ?

OR / 9941

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 _shpw
that the total current flowing in the circuit is— - | 5

I=_ VR, +R;)
R\R, +R R, + R,R,

R R, 1% R, XA 01 s | 3w R, W R, ares w5 s

PTHIIT TS TN 02 R A €F eSB! R, 1 BI0s (= TRE©I
=WEQWMHﬁﬁ&MﬁMMww§MWMWm%Wmﬁﬂ

'Vinwwmwmmmﬁmmmﬁv@ﬁmia

4 @ 6

@
® @

33T PHYS

= V(R, +R;)
R\R, + R\R; + R,R,

Derive, the expression for mégnetic field at a point on the axis
of a circular current loop. Also find the magnetic field at the
centre of the loop. - o - ~ 4+41=5

JEPR AT PEAR T (A RS ST o fefy ==

| R PR RSl GTe o Fief R

[14]
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OR / &%

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

©)

33T PHYS -

(i)

(i)

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

sin[A/2 ]
The refractive index of glass in the form of a prism is ur}krfowr-l.
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
forem aif¥s s afevmaice wee i eRIF FdR =1, T
IRZTS FFSTZ AT 9 I =l
- sin[(A+D,,)/2]

Mgy =——

sin[A/2] ‘

<51 fAremR Foe ot (p3al b3 2feTaNT s | b1 Weifee IR
AR e Rpfs et g coirt toiez 40° | et 9ff3e sfide- efevmie
SVl 31 TR ferem (el 60° =)

\

ng

Discuss the phenomena of diffraction produced by a single slit
by drawing a neat diagram. 1+4=5

B R BT o g @afEs AR @Al SeRE SR
DA ¥4 | :

OR / 594t

Write the maés—energy eduivale'nt relation. Who discovered the
relation ? Calculate the mass equivalent of 9x10'*] energy. Does
the relation have any experimental proof? 1+1+2+1=5
TefeR AAGETOR TIED! et | THED IR WRwR A
9x10'3] W& FAAGe T A9 I | AIHROW A AIrHETH A
G ?

%
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