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(i) @ I S7HarE & | 39 F97-97 H T 27 T8 |

(i) 3T Y97-99 & AR YT 3 : GV 37, VS &, TGUS & 3K @S 7 |

(iii) @Y 3 H gier 397 8, Y & Uk 37 & | @S § H @Id J97 &, YI% & gt 3%
/) @E g aRgyo7 8 Y% & @T3% & | @8 T H @7 &, 9% &
gier 37 & |

(iv) ¥¥7-97 4 GHF W FI5 [dHcT 787 &8 | a9, v 37% i g 341 4, g 371 arct
gt yodl 7, @7 sl aie G 399 § 3K wia 37l ared @il 9 3 =iRe 59T
YT 1337 797 & | 08 99T H 37791 130 7T 997 § & a7 Uk Y9 & AT 8 |

() &I HEGITF &, T [HETRGd Yifdes Hadie @& HiHl &1 39917 HT Ghd & :

c=3x108m/s

h =663 x 10734 Js
e=16x1019C
Up=4nx 107 Tm A~

gg=8854x 10712 C2N"1m2

1

4T|:80

=9x10° Nm?2(C2

gTFL T GEIHM (my) = 9-1 x 103! kg

=g Wl M = 1-675 x 10727 kg

Tei 1 geqqH = 1-673 x 10727 kg
SISl T&AT = 6-023 x 1023 gfd umw #ia
SiegeH f=am = 1-38 x 10723 JK !

General Instructions :
(1) All questions are compulsory. There are 27 questions in all.

(it)  This question paper has four sections : Section A, Section B, Section C and
Section D.

(iit)  Section A contains five questions of one mark each, Section B contains seven
questions of two marks each, Section C contains twelve questions of three
marks each, Section D contains three questions of five marks each.

| 55/3/1 | 2



(iv)

(v)

There is no overall choice. However, an internal choice(s) has been provided in
two questions of one mark, two questions of two marks, four questions of
three marks and three questions of five marks weightage. You have to
attempt only one of the choices in such questions.

You may use the following values of physical constants wherever necessary :

c=3x10%m/s

h =663 x 10734 Js

e=16x10"1°C

Up=4nx 107 Tm A™?

gg=8854x 10712 C2 N1 m2
1

4n80

=9x10° Nm? C2

Mass of electron (m,) = 9-1 x 10731 kg

Mass of neutron = 1-675 x 1027 kg
Mass of proton = 1-673 x 1027 kg

023

Avogadro’s number = 6-023 x 10“° per gram mole

Boltzmann constant = 1-38 x 10725 JK1

Qs A
SECTION A

fagq Ut suml W @ 3 aifcass M A 3R B TG & &F0eh 1§ & | 3@
7 29t IaR 18 Ml o P Md A % ke @18 € B | 31 gH1 el
Th-GEL § YUF Heh B P I 8 feqn a2 | M A W B W e A
Sehid a1 gl 2 1

P+t
_'4-+
4

HAAT
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I3 Ylfcass e foreft fagq-Uelt sar w w@n 3 | foreft sromafia s =t 34

el o fiehe TR, ST STTER el i YEFIfhd L fCaT TR B | EFIhRYT hl
B 3TN RUMSRIG B I gL A AW W, el T AT 3hl Tl T BT 2 30

Two metallic spheres A and B kept on insulating stands are in contact
with each other. A positively charged rod P is brought near the sphere A
as shown in the figure. The two spheres are separated from each other,
and the rod P is removed. What will be the nature of charges on spheres

Aand B?
.!.‘_+
OR

A metal sphere is kept on an insulating stand. A negatively charged rod
is brought near it, then the sphere is earthed as shown. On removing the
earthing, and taking the negatively charged rod away, what will be the
nature of charge on the sphere ? Give reason for your answer.

am@ # fopelt el wfoliess sl grfan mn B | Al @ig 1 WA Hh 39
gferier o1 919 forfaw |

STt A
D)
A carbon resistor is shown in the figure. Using colour code, write the
value of the resistance.

Violet Red
Green _\]/\4 /

')

| 55/3/1 | 4
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5.

30

35 feufa =1 3g@ s e forelt @iiefta el # 9gd otee= we T s

Tehdl B | 1
AT

Ife afaq T TR Bl AT TR § gfaeentud st feun S, ot TRt i

% fi50 # =aw fo=e™ o @1 fo=ro fhd ger g 2 1

State the condition under which a large magnification can be achieved in
an astronomical telescope.

OR

How does the angle of minimum deviation of a glass prism vary if the
incident violet light is replaced by red light ?

ARG H elT U Y% o AR [/ A= feu e go=i & 3w e 1

(a) o9 i ghi 1 forg Wifaes =@ o1 fad war T g 2
(b) V1,V23v3ﬁﬁaﬁq-ﬁ3ﬂﬁﬁﬂﬁﬂ§?

FEONEIER LRI

Vl Vo
V3

On the basis of the graphs shown in the figure, answer the following
questions :

(a)  Which physical parameter is kept constant for the three curves ?
(b) ~ Which is the highest frequency among vq, vg and vg ?

Photoelectric

current
Collector plate

vl Vo
V3
potential ——

FER OTTelt | 3TTH Hige™ <hl g foaifaw | 1

Define amplitude modulation in communication system.

/3/1 | 5 P.T.0.



ERE
30

o

Qs d
SECTION B

T P < TRl TH YSYS W dre M W U forg smew, S g@® + q 2,
oo € | 39 SgYS % g W E¥A AW — q W ufumdt §& 1 aiEmr S
HT |

AAAT
m GEHH o fohelt T Ml ¥ 9 T Aleieh ol oeaTg [ o ol § fafera fepam
TR | 39 M W HIS GHET g 8 | T8 At Heaier 9 il AR fose digrar

E o THaaH fagd-& 4 fem 2 | Tecl 9o o 9WTE i 3u&T hid gy Mas
T HRIT fRR ITA 9 o HRUT AlTh b Gl ol STEdhIA AT hIT |

Five point charges, each of charge + q are placed on five vertices of a
regular hexagon of side 7’. Find the magnitude of the resultant force on a

charge — q placed at the centre of the hexagon.
OR

A simple pendulum consists of a small sphere of mass m suspended by a
thread of length /. The sphere carries a positive charge q. The pendulum
is placed in a uniform electric field of strength E directed vertically
downwards. Find the period of oscillation of the pendulum due to the
electrostatic force acting on the sphere, neglecting the effect of the

gravitational force.

3@ H 100 V Yfd 8 SAd 9= G9TRAT o Acdeh hl GURT ™1 & | 1edeh

H Gfad el Hofl qHehierd hifeg |
3 MF

N
S

2MF

—— 2uF

| 55/3/1 | 6
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The figure shows a network of five capacitors connected to a 100 V
supply. Calculate the total energy stored in the network.
3 uF

Ll 1
T, T

I
2 uF

— 2 uF

1]

100 V
0-5 m el fopeht afeforent ® wfa A=t 10 Ht § e $Eehl STTIEY-h1E
&% 1 cm? 3 | Ife 39 YiEAToTent & YaTied 9 0-1s H 1A ¥ 2 A & St
2, a1 38 40 R IR dieear gitefera HifST |

HAYAT

U™ U atelt 140 B 3R 5 cm? SFhA dTell hig FuSl AW FHUSa
0-09 T Jraehd & 3Icqd i dTcl WRIC! Freeh o Yal o o Wi g 3N
o5 50 iteraT @ 39 &9 | 918 o S TR @ | uiefard shife

(a) 39 PUSA! | oA dTel Frechid FaTad § Raad, e
(b) 39 PUSeH H UG f9.a1. 9 (emf) |
2

A 05 m long solenoid of 10 turns/cm has area of cross-section 1 cm?.
Calculate the voltage induced across its ends if the current in the
solenoid is changed from 1 Ato 2 Ain 0-1 s.

OR

A small flat search coil of area 5 cm“ with 140 closely wound turns is
placed between the poles of a powerful magnet producing magnetic field
0-09 T and then quickly removed out of the field region. Calculate

2

(a)  change of magnetic flux through the coil, and

(b) emf induced in the coil.

Iuiefia foor < foTu, a8 quiise fop forell Tmiefia qdur < wiekd gt 3@kl ashal
s ) st Bt 2 |

For paraxial rays, show that the focal length of a spherical mirror is
one-half of its radius of curvature.

/3/1 | 7 P.T.0.



11.

12.

13.

2 St aReheq T 1 ITEN F §U fRE e F W femo % suR W
BIEGISH T 1 nfl H&T H GRGRHT d Y SAFEH o hIU HaTT % g
TR T TR Tfdery It HIfT |

Obtain Bohr’s quantisation condition for angular momentum of electron

orbiting in nt? orbit in hydrogen atom on the basis of the wave picture of
an electron using de Broglie hypothesis.

AT t & 91 FA9IRa 1fden N & fo=or <t ewld & foe o difew | 59
ST IWANT e T8 1A i foh fopet Ceamfea Tifes 6t 31¢f g qen siwa
a1y Topa yepw fAerifia ot < Tencdt R |

Plot a graph showing the variation of undecayed nuclei N versus time t.
From the graph, find out how one can determine the half-life and
average life of the radioactive nuclei.

(a) R Al % q fauET A& [Rag |

(b) = @ g TR Srfufrasti o o 3R P &gF > fow g Hifse -
() ZooU —— 7+ yHe +Q
(i)  22Na —> ‘oNe +?+v

(a)  Write two distinguishing features of nuclear forces.

(b)  Complete the following nuclear reactions for o and 3 decay :

238 4
) 99U —> 7+ ,He +Q

22 22
.o r)

T us |
SECTION C

(a) 3fud M@ H I Hd g Topelt amar forggd-arm <l 3ufeufa o fopeft
ITeTeh TR Tohell qaEd o IagR o T 1 T8 | = Hif |

(b) Torelt wraega & gawr i uftyr fofae qen fagq-a & g A fomeft
W Tmefirs qrea & fore =i fafaw |

8
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15.

(a) Explain briefly, using a proper diagram, the difference in
behaviour of a conductor and a dielectric in the presence of
external electric field.

(b) Define the term polarization of a dielectric and write the
expression for a linear isotropic dielectric in terms of electric field.

12 ari, fomH g &1 gfdtey 3 Q B, ol OHT Aeds § G T R |
39 Heaeh & [aehvia: Trg@ i o1 ey srafes gfatiy 61 10 V &6 9 &
ST T 8 | 39 Acdeh ol qod Y a91 38 o4 o Ycdeh i o ST 910
faerifa i |

Twelve wires each having a resistance of 3 Q are connected to form a

cubical network. A battery of 10 V and negligible internal resistance is
connected across the diagonally opposite corners of this network.
Determine its equivalent resistance and the current along each edge of
the cube.

s B MG § T T NI & INUY M@ *1 I Kl 2 |
(a) TRfERIHR IR & Yarfed Tt a1 I & fofe 98 ¥ &) & fow e
et e oar 8 R ¢, & foru g fefa uma =& tar | 39 Jaror & forw oy
AT 3R 36 T § IR 9 & foie gema T | (b) 59 9itay # 37 fhu
T YRl R ORI F HA B ? W UCY % WM H GiEdd o
yfaad feafa o s gama 8 2 () MefRrHe i gt # foha yehr 3fg
1 ST Hehell B 2

€1
4+, —
|_’La G
(¢ _\\
— |+_\rb ,\
82 | ‘; —————
v+ A J, J,

9 P.T.O.
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16.

A student uses the circuit diagram of a potentiometer as shown in the
figure (a) For a steady current I passing through the potentiometer wire,
he gets a null point for the cell ¢ and not for €. Give reason for this
observation and suggest how this difficulty can be resolved. (b) What is
the function of resistance R used in the circuit ? How will the change in
its value affect the null point ? (¢) How can the sensitivity of the
potentiometer be increased ?

€
+, —
|_’La G
(¢ _\\
i )
VAl F—
Battery J-,-i e A Iy

L

RhS_| B

(a) I8 TUST fob UhemH Frah & (B) ¥ Toh &9 ° fAdfoad grashi
eI (m) o Topelt Jrarehi™ fgga o Qral &1 AEdsdd T = 2 L

mB
gl 8, STal W [ Fraehia fgya o1 Jeca el ® |
) I fou o gradE et i ggeH AT
()  grach gered feehl graehia safd (yy,) = — 0-00015 7 |
(i)  grarehia verd feeht graehia s () =107° R |

(a)  Show that the time period (T) of oscillations of a freely suspended
magnetic dipole of magnetic moment (m) in a uniform magnetic

field (B) is given by T = 2x, /LB , where I is a moment of inertia of
m

the magnetic dipole.

(b)  Identify the following magnetic materials :

1) A material having susceptibility (x,,) = — 0-:00015.
(i1)) A material having susceptibility(y,,) = 1072,

| 55/3/1 | 10
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17. (a) forelt =Teeh N W I FEaehi &7 SR 8 § Y9t gW¢ fhg TR
39 <hl STl 8 2
(b)  3eh UM ITTIAN o Gl IETE ST |
()  YaX 93T <hl BT <l fohT ThR HH TehaT ST Hehal B ? 3

(a) How are eddy currents generated in a conductor which is subjected
to a magnetic field ?

(b)  Write two examples of their useful applications.

(c) How can the disadvantages of eddy currents be minimized ?

18. (a) @ H T AR ac IRUY H hIg L Iehed T I a1 R feie 1
gl Soft § ST @ | el 3@ o1 39ANT hid U, SRS il
5 9wy 4 Sicear e # 90 T 3 =1 B |

(b) UfaOEes & B W fowerw 160 V aar W & G0 W favarm
120 V 2 | STIIIH dicedl 1 9T A A1q shiforg | afg afae § yareh
g 1-0 A 7, @ uf@e 6t a1 gfceren gfefaa i |

() & U9y # fase amr (de) Tafed bl St 8, O 99 # faver=a <=
&I 2 3

R L

Vg —se— V.

(~)
&

€=¢g,sin ot

(=

HAAT

HIE ac TUY g qRUY @Fal X IR Y & it TFeE & o1 8 | 91 el §
aﬁmﬁgeﬂu% | afe s1e=a X 100 Q 1 g gy B, @

(a) Uiy ta¥a Y o1 am ffgw |
(b) qﬁEﬁRﬁTWrmsﬂF{ 141V%,?ﬁ‘ﬂ'l’([$frmsﬂ'l¢fqmﬁaﬁﬁﬁ |
(e) 'ﬂﬁac@ﬁﬁdc@ﬁﬁﬂﬁ?ﬂﬁﬁﬂ%ﬂ,ﬁﬂﬁm? 3

| 55/3/1 | 1 P.T.0.
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(a)  An ac circuit as shown in the figure has an inductor of inductance
L and a resistor of resistance R connected in series. Using the
phasor diagram, explain why the voltage in the circuit will lead the
current in phase.

(b) The potential difference across the resistor is 160 V and that
across the inductor is 120 V. Find the effective value of the applied
voltage. If the effective current in the circuit be 1:0 A, calculate the
total impedance of the circuit.

(c) What will be the potential difference in the circuit when direct
current is passed through the circuit ?

R L

Vg —se— V.

©
€ =¢g,sin ot
OR
An ac circuit consists of a series combination of circuit elements X and Y.

The current is ahead of the voltage in phase by g If element X is a pure

resistor of 100 Q,

(a)  name the circuit element Y.
(b)  calculate the rms value of current, if rms value of voltage is 141 V.
(c) what will happen if the ac source is replaced by a dc source ?

19. Tr=fafea % fou 3w fpe S ot forpq-graehia Tega o fafertor 1 am
faRem
(a) TR
(b)  WHE IR % Hqll WHTl o BRI o oy
(c) T % HT 3R g i el § STehTs1 &1 BITs o+ o fae
Yo TehtUl H AT IR T |

Name the radiation of the electromagnetic spectrum which is used for the
following :

(a) Radar

(b)  To photograph internal parts of human body

(c) For taking photographs of the sky during night and foggy conditions
Give the frequency range in each case.

| 55/3/1 | 12




20. Y H THA HA AMEE THR S IRE@ H i AR fRE foeg P W
AMETG BT 8 | 919 36 g o 99 H 1-5 STYAHIh oh hid oh [ohdl Tl i
@ fean sran 2, a1 ufdfers s 75 feufa ufterfod A | a9 e gfdfarss
foru feptor i@ oft Eifew | 3

HAYAT

20 cm STE < TRl HiE o Mol o I8 W 3ifehd fopet fomg ‘O’ 1, 3 feufa &
S famg O & S ¥V g@ B Hi9 ¥ B <@ I 3 | A = H1 9T
1-5 8, dl 54 oo Yfaferes 61 fesfa sma fifse | gfafers s99m ewi@ & fao
foptor smt@ ot i | 3

A converging beam of light travelling in air converges at a point P as
shown in the figure. When a glass sphere of refractive index 1'5 is
introduced in between the path of the beam, calculate the new position of
the image. Also draw the ray diagram for the image formed.

OR

A point ‘O’ marked on the surface of a glass sphere of diameter 20 cm is
viewed through glass from the position directly opposite to the point O. If
the refractive index of the glass is 1-5, find the position of the image
formed. Also, draw the ray diagram for the formation of the image.

| 55/3/1 | 13 P.T.0.



21. (a)
(b)
(a)
(b)
22. (a)

(b)

(a)

(b)

(c)

(a)

(b)

(a)

| 55/3/1 |

ST hHIWT foh ST ohis TYrd TehT=T G TG HIEAHT hl JIsh Hid
Tl SFAYSS W IATIAH il 8, a1 98 Fhd TR gfad &1 SIar & |
forell UTesft TTesm WX gau HIv T EU TN AT HLAT 8 | Tqda
I 30° 7 | @ HIfQ

(i)  gav v, qe

(i)  HTEAH T YA |

Explain how an unpolarised light gets polarised when incident on
the interface separating the two transparent media.

Green light is incident at the polarising angle on a certain
transparent medium. The angle of refraction is 30°. Find

) polarising angle, and

(i1)  refractive index of the medium.

Tehl-foRid yWE o HeW H ofmufaa fafewn & emagRa o @y Fd
fawa & formror st ewia & fow o difvw |
JTSERTEA o YehTvI-foeg]d THThul &1 IUANT A5 S o fotw SHhifsre o6 &
T 1 ST ek (1) gl AR, TAT (i) AR FHIdeh w1 g
Tor" 9epR femam ST Hehat 3 |

JraT

IS & Tehrvl-foerq Tfiertor i wgm@ar | Yhowad gdg W A
SNSRIl oh IS <l hIg hl HHIT Tehdl g ?

UM T 1 B 42 eV 7 | A 2.5 eV ol a1t Gl BIe 36eh]
Tdg W Afad &d &, d F1 SAdHl BT Icqed g 2 AU I
gfte ST |

yem-fagd e % th v § fRd fawe 15 vV R | Scfia
BIISAFLAT <l 3Tfereham TfasT Sott fehat g1t 2 T S[at # Shifre |
Plot a graph to show the variation of stopping potential with
frequency of incident radiation in relation to photoelectric effect.

Use Einstein’s photoelectric equation to show how from this graph,
(i) Threshold frequency, and (ii) Planck’s constant can be
determined.

OR

How does one explain the emission of electrons from a
photosensitive surface with the help of Einstein’s photoelectric
equation ?

14
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(b)

(c)

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Work function of aluminium is 4-2 eV. If two photons each of
energy 2-5 eV are incident on its surface, will the emission of
electrons take place ? Justify your answer.

The stopping potential in an experiment on photoelectric effect is
1-5 V. What is the maximum kinetic energy of the photoelectrons
emitted ? Calculate in Joules.

() feuw ww ufigy o sifera P 3 Q aek el &1 weam™ |Roht ffay |
Gi)  gfuy & fou gogae gl fafean |

E>- b

NOR 72 &l HE3eh T &1 AT SITdT 3 2 3
AYaT

1 i fob fhet p-n @Y sre A fawe gt fohm gehr faemfad
e 2 |

gee3teh saE H fohtt p-n G S & V-1 ANl & Aea" &
Toru aftay syaen difvw | 30 yoetor § V-1 srfrenerfoes Eitem | 3

(1) Write the truth tables of the logic gates marked P and Q in
the given circuit.

(11) Write the truth table for the circuit.

A Po
O
B
Why are NOR gates considered as universal gates ?

OR

Explain how a potential barrier is developed in a p-n junction
diode.

Draw the circuit arrangement for studying the V-I characteristics
of a p-n junction diode in reverse bias. Plot the V-I characteristics
in this case.

15 P.T.O.



24. (a)
(b)
(c)
(a)
(b)
(c)
25. (a)
(b)
(a)
(b)
(a)
(b)
| 55/3/1 |

foreft Tt <ht Sve =iSE O AT 41 AUl B 2 39ehT Hetd iRy |
IEY 3R R FOR & i fadeT HiRe |
TIOR3 THEds & $E e |

What do you mean by bandwidth of a signal ? Give its importance.
Differentiate between Analog and Digital communication.

Write the functions of transducer and repeaters.

QuE T
SECTION D

forell gm0 eTawa o SR fopet fomg W Fraehid &1 i feff@ e aren
frem faRaw iR 3weh! =omen hINT | r Bs o fordll IR arETs!
UTIT % AU YA hrg W FEEhT & b folu Seeh oddl il |

Rt T R W 1 cm TFETE S hIg Bl 91 9T 7 S Jo-fog |
o B qen TE8 X-3181 % Ifew 10 A om0 varfed & @ ] | Y-318 W
39 3999 € 0-5 m g T 39 G 3T b U rahT & 1 T

3 fe=m 371a T |

teran

forsan ¢ 1 forell amreTEl FUSEl % HRU FUSAT *h Hg H g x W
X-318 o STy Jraehid &7 o folu eieh edd i |

AN ¥ guie SER foret urrerdl #e ar, Sed 5 A a yerfga g @
8, I 2 cm T3SAT % STHSTHRR A9 i TR H [ISI T 7 | 36 =919 6
g W rhIT & <1 uimmer 3R fom wma Hifv |

VAR

State and explain the law used to determine magnetic field at a
point due to a current element. Derive the expression for the
magnetic field due to a circular current carrying loop of radius r at
its centre.

A long wire with a small current element of length 1 cm is placed
at the origin and carries a current of 10 A along the X-axis. Find
out the magnitude and direction of the magnetic field due to the
element on the Y-axis at a distance 0-5 m from it.

OR
16
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(a)

(b)

(b)

(c)

(a)

(b)

Derive the expression for the magnetic field due to a current
carrying coil of radius r at a distance x from the centre along the
X-axis.

A straight wire carrying a current of 5 A is bent into a semicircular
arc of radius 2 cm as shown in the figure. Find the magnitude and
direction of the magnetic field at the centre of the arc.

VAR

FIT T TIaT UehaUlt JehlsT Gldi g SATaentol e+ e foram ST dehdl & 2
ST hIFVY |

@ T gug e fRel I % i v iyt srewen O i
e (0) W e Ig 2 | a6 g6t OP e &1 fha-=ier 1 wh-faars

3, @ 7@ quisy & frg P s Ijosﬁn

| S o

S&{ |

I o Tgfed wm § fafel 6 &9 9ok 0-5 mm den wa ffen &
10 m g T&d 2 | 98 urn T g fob gl et Tt @ Wil =wehicht
a1 1 g 413 mm 8 | Y TR 1 qUIGEA 1 ShIT |

arerat
TG A % TN H IWNT HE W AR ‘@’ H TR wha R
B 3cdd foaa Yed § ugal fferss o fou @99 a sin 0 = A & o=
HT |

SR Afgd 3g@ it fh Fa tass ft Was e fva goor
wuTferd B Ffe (i) Tehall died TRl Shi TS SISl g SfdeeTiud o
faam sy, den (i) 5 3R ug < oft= i gt o gfg = @ S 2

17 P.T.O.
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(c)

(a)

(b)

(c)

(a)
(b)

(c)

| 55/3/1 |

faads Ted 3R 1 mm ol g & safaetor 9, 39 gFl <t JifTe
LTS H HH qUICEH o Tehd Uil JehIST o1 ST i W faade e
& Hog 3tEss 1 10 safdeRtr T uig St 2 | e g e o e
3R 93 < o= 1 gl T9H 3, 1 Thal 31 1 =iers Hafia shivg |

Can the interference pattern be produced by two independent
monochromatic sources of light ? Explain.

The intensity at the central maximum (O) in a Young’s double slit
experimental set-up shown in the figure is I. If the distance OP

equals one-third of the fringe width of the pattern, show that the

. . . I
intensity at point P, would equal IO

In Young’s double slit experiment, the slits are separated by
0-5 mm and screen is placed 1:0 m away from the slit. It is found
that the 5™ bright fringe is at a distance of 4-13 mm from the 2™4
dark fringe. Find the wavelength of light used.

OR

Derive the relation asin® = A for the first minimum of the
diffraction pattern produced due to a single slit of width ‘a’ using
light of wavelength A.

State with reason, how the linear width of central maximum will
be affected if (i) monochromatic yellow light is replaced with red
light, and (ii) distance between the slit and the screen is increased.

Using the monochromatic light of same wavelength in the
experimental set-up of the diffraction pattern as well as in the
interference pattern where the slit separation is 1 mm,
10 interference fringes are found to be within the central
maximum of the diffraction pattern. Determine the width of the
single slit, if the screen is kept at the same distance from the slit in
the two cases.
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27. (a)
(b)
(a)
(b)
(a)
(b)
(a)
(b)

Wn-p-nﬁﬁ@%%ﬁwqm@ﬁﬁmﬁm-wwgﬁ

I TG B qAT SAUN-HUTES G UvHlCNeh SAdd 7 | 3Hehl

Frifafer &1 8w d auia FHifve |

T hivT T s 2ifoie 0l afsha 3rewen 4 fhg bR 319

IcHSeh-3MYR T W 7 gfay emiar 8 997 STaR-guTes 9 1 3=

gferier eian & |

s gfeig Ry, 9w wfsd B, qo e wfaliy o wai § CE fo=ma 4

forelt oifSTeet yaddes it dieedn @fedr @ foru =i o= I |

e hifsre for fasft st et diceard foodia s & <=1 Bt 8 |
SDC]

RT3 IcHsieh SRS (LED) & &9 H 3UANT fhu 9IH a1at feohelt p-n @fer
SHIE I foad i a9 9 Agwql o= *l &F | @1 I @
3T 3g@ HIfT | I foreft LED o1 399 IRER § Wehre1 3cdfoid s
2, A LED 1 S8 AUl b il T BMT ATRT ? Tsh GHUY NG
difern 3 gueht fspanfefin < samen $ifs |

LED @1 V-1 Jifyenafies ifau | womemd qude o 6 geqn |
LED ST9i & & ST ol 3@ hilaT |

Draw a circuit diagram of an n-p-n transistor with its emitter-base
junction forward biased and base-collector junction reverse biased.
Briefly describe its working.

Explain how a transistor in its active state exhibits a low
resistance at its emitter-base junction and high resistance at its
base-collector junction.

Derive the expression for the voltage gain of a transistor amplifier
in CE configuration in terms of the load resistance Rj, current
gain 3, and input resistance.

Explain why input and output voltages are in opposite phase.

OR

Write the important considerations which are to be taken into
account while fabricating a p-n junction diode to be used as a Light
Emitting Diode (LED). What should be the order of band gap of an
LED, if it is required to emit light in the visible range ? Draw a
circuit diagram and explain its action.

Draw the V-I characteristics of an LED. State two advantages of
LED lamps over conventional incandescent lamps.
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e Please check that this question paper contains 19 printed pages.
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AT [A597 :

(i) @ I S7HarE & | 39 F97-97 H T 27 T8 |

(i) 3T Y97-99 & AR YT 3 : GV 37, VS &, TGUS & 3K @S 7 |

(iii) @Y 3 H gier 397 8, Y & Uk 37 & | @S § H @Id J97 &, YI% & gt 3%
/) @E g aRgyo7 8 Y% & @T3% & | @8 T H @7 &, 9% &
gier 37 & |

(iv) ¥¥7-97 4 GHF W FI5 [dHcT 787 &8 | a9, v 37% i g 341 4, g 371 arct
gt yodl 7, @7 sl aie G 399 § 3K wia 37l ared @il 9 3 =iRe 59T
YT 1337 797 & | 08 99T H 37791 130 7T 997 § & a7 Uk Y9 & AT 8 |

() &I HEGITF &, T [HETRGd Yifdes Hadie @& HiHl &1 39917 HT Ghd & :

c=3x108m/s

h =663 x 10734 Js
e=16x1019C
Up=4nx 107 Tm A~

gg=8854x 10712 C2N"1m2

1

4T|:80

=9x10° Nm?2(C2

gTFL T GEIHM (my) = 9-1 x 103! kg

=g Wl M = 1-675 x 10727 kg

Tei 1 geqqH = 1-673 x 10727 kg
SISl T&AT = 6-023 x 1023 gfd umw #ia
SiegeH f=am = 1-38 x 10723 JK !

General Instructions :
(1) All questions are compulsory. There are 27 questions in all.

(it)  This question paper has four sections : Section A, Section B, Section C and
Section D.

(iit)  Section A contains five questions of one mark each, Section B contains seven
questions of two marks each, Section C contains twelve questions of three
marks each, Section D contains three questions of five marks each.

/312 | 2
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(iv)  There is no overall choice. However, an internal choice(s) has been provided in
two questions of one mark, two questions of two marks, four questions of

three marks and three questions of five marks weightage. You have to
attempt only one of the choices in such questions.

(v) You may use the following values of physical constants wherever necessary :
c=3x10%m/s
h =663 x 10734 Js
e=16x10"1%C
Up=4nx 107 Tm A~
gg=8854x 10712 C2 N1 m2

1

4n80

=9x10°Nm?2C2

Mass of electron (m,) = 9-1 x 10731 kg

Mass of neutron = 1-675 x 10727 kg
Mass of proton = 1-673 x 1027 kg
Avogadro’s number = 6-023 x 1023 per gram mole

Boltzmann constant = 1-38 x 10723 JK!

Qs A
SECTION A

1. Tt gedt srdemas o fou afatiaesar 3t 9 & = o Eifeu | 1

Draw a plot of resistivity versus temperature for a typical semiconductor.

2. TOR gL H ‘&fivM’ ue hi uitwm 5w | 1

Define the term ‘attenuation’ in communication system.

550372 | 3 P.T.0.
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faga e sul W @ q wifeaeh Mol A 3 B Th-gHl o ¥ e | 7 | 3@
# ZNT AR I AL B8 P el A o e @18 78 8 | 31 341 Tial ol
Th-gi | Y% Fh DS P Hl 8 QA TR | MA A 3R B W A&
SR @/ Bl 2

YT

Hi aifeaes Men foret fogq-Teht smar w w8 | foreft =omafea g =i 39

el o fiehe TR, TIIMTT STTER Tl ol YEFfehd L [T TR B | EFIhRYT hl
B 3T RUMGRIG B Il gL A AW W, e T AT 3hl Tl T BT 2 30

Two metallic spheres A and B kept on insulating stands are in contact
with each other. A positively charged rod P is brought near the sphere A
as shown in the figure. The two spheres are separated from each other,

and the rod P is removed. What will be the nature of charges on spheres
AandB?

OR

A metal sphere is kept on an insulating stand. A negatively charged rod
is brought near it, then the sphere is earthed as shown. On removing the
earthing, and taking the negatively charged rod away, what will be the
nature of charge on the sphere ? Give reason for your answer.
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fopell spTRI-forerd, Icas |, S ofmafaa faferon =it ofgfa gt & St 7,
T BRIEFH 1 SAfehan e Hoit oft g & STt 2 S IR A gfe
SHifsT | 1

In photoelectric emission, when the frequency of incident radiation is
doubled, will the maximum kinetic energy of photoelectrons also be
doubled ? Justify your answer.

5. 34 feufa =1 3g@ i e ot @mefta guelie # ged. smads ame fomn s

gehdr 7 | 1
ST

Ife afaa T TR Bl AT TR ¥ gfaentud o fean s, ot Tt s

& fiom  =maw foa=em s 1 TR forg R gim 2 1

State the condition under which a large magnification can be achieved in
an astronomical telescope.

OR

How does the angle of minimum deviation of a glass prism vary if the
incident violet light is replaced by red light ?

g us d
SECTION B

6. g quisy for foreli 391 qdur gra o= foreht fome o1 wfdferes weg swefi g2 | 2

Show that the image formed by a convex mirror of an object is always
virtual.

7.  THR o R Tifieh faged & = fave i | 9% =1 T I
T | 2

Distinguish between nuclear fusion and nuclear fission. Give one
example for each.

fopelt gregion T § I sotaei o fedt Safsa srewen § R 3@ WAy
g 3R fTan sraeen § $Hhed R g | 39 UGKAT H IcAfId quTeedl
U [T HI | 2

An electron in a hydrogen atom in the second excited state jumps to the
first and ground state of the atom. Find the ratio of the wavelengths
emitted during this process.

550372 | 5 P.T.0.
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10.

11.

W ¢ 3 e AW e % ur YN T o forg s, R SR 4 q 2,
fora 8 | 38 98U & g W fa maw - q W ufomh sa 1 i s
HIfT |

HAgAT
m S % foRet oY Mot & 99 TR At ol orarg [ & anl § fafea foram
TR | 39 M T HIS OHET g 8 | I8 At Heaier 9 il 3R fose digrar
E o THauH fIgd-ae § f6d 3 | Tecdi™ 9 o TWE sl Y& Hd gY ek
T HRIT fR ITA 9 o HRUT AT o Gl ol I AT hIT |
Five point charges, each of charge + q are placed on five vertices of a
regular hexagon of side 7’. Find the magnitude of the resultant force on a
charge — q placed at the centre of the hexagon.

OR

A simple pendulum consists of a small sphere of mass m suspended by a
thread of length /. The sphere carries a positive charge q. The pendulum
is placed in a uniform electric field of strength E directed vertically
downwards. Find the period of oscillation of the pendulum due to the
electrostatic force acting on the sphere, neglecting the effect of the
gravitational force.

T t o T SR AR N oh for=wer =i guiid < fofw am Eifae | 39 7
ST ITANT ik T8 ATA hifoe Toh foreft HeAmufaea Trfires it o1d o1y qen ofaq
a1y fopm yepw fAerifia <t S TRt 2 |

Plot a graph showing the variation of undecayed nuclei N versus time t.

From the graph, find out how one can determine the half-life and
average life of the radioactive nuclei.

0-5 m vt fopelt qieATcTeRT § Wfd TiHIet 10 R B TAT SHehI STITEA-HIC Hl
9% 1 cm? 3 | Ife 39 giEToTent 9 aTfgd 9 0-1s § 1A 9 2 A & STt
B, dl 39 o0 W Ifa dicedr uitenfad il |

AT
UE-OE B Tt 140 HB 3 5 cm? SFABA dlelt i AU TN U
0-09 T Jrchld & Icqd i dTcl ARKITEN Fraeh b gai b o= W 7 3
o5 50 fteraT @ 39 &9 | T8 o ST TR g | uiehford shife
(a) 39 PUSTH ¥ T dTel Jralehid Fetad | i, aem
(b) 39 FHUSl H IRA fa.a1. 9 (em!) |
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12.

A 0-5 m long solenoid of 10 turns/cm has area of cross-section 1 cm?.

Calculate the voltage induced across its ends if the current in the
solenoid is changed from 1 Ato 2 Ain 0-1 s.

OR

A small flat search coil of area 5 cm? with 140 closely wound turns is
placed between the poles of a powerful magnet producing magnetic field
0-:09 T and then quickly removed out of the field region. Calculate

(a)  change of magnetic flux through the coil, and

(b) emf induced in the coil.

M@ H 100 V Y[ & FATT 9iar GEIRET o Fcdeh hl G 71 & | Heah
# fere et STt wReRTd BT |
3I;I1F
1] l l
3 uF =
T, I

I
2 uF

— 2 uF

1]
100V

The figure shows a network of five capacitors connected to a 100 V
supply. Calculate the total energy stored in the network.

ol L
T, T

I
2 uF

— 2 uF

550372 | 7 P.T.0.
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14.

15.

Qs 9
SECTION C
fre feu U gfmy #@, 40 Ufius & 0 W dicedicl &1 UIe I
hifse |

20 20
AV AV
16v |
= §89 49%
AV AV
20 20

In the circuit given below, find the voltmeter reading across a 4 Q
resistor.

20 20
AV AV
16v |
= §89 49%
AV AV
20 20

e fort de sed g fopeft smTa ufgem qunfa = efyE fear st wr |, a@t
Teaier afores fargaor o guifar & 2

foeemme g % fow =9 wTe hIT o quifsT o o s ofaen § =me
9 ¥ foRd YRR Hefed B |

When a parallel plate capacitor is being charged by a dc battery, why
does a galvanometer show a momentary deflection ?

Obtain the expression for the displacement current and show how it is
related to conduction current in a steady state.

(a) @ H T FTHAR ac IRUY § HI$ L Iehed 1 Ieh a9l R iy &
gliatierss 2ioft § FASTd 8 | el 3@ 1 IUANT i U, AT hIfIg
o uftay § dicedt st & g & o w= A Bl |

(b) Ui & B W fawarr 160 V 991 W&k & Bl w fawer=w 120 V
2 | STIII® dleedl 1 YA UH {1d hife | afe iy § guredt am
1-0 A 3, a1 uftaer it et Afcamen giterfera i |
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(c)

e qiy ¥ fase 9w (de) Yarted bl STt B, o 9w # faveaa =
B 2

R L

Vg —sie— V.

(~)
J

€ =¢,sin ot

HAYAT

SIS ac INUY & IR el X 3 Y & J0f TASH & &1 8 | ORT hall |
sﬁmﬁg’m% | Ife 3feR1d X 100 Q T g Ifeiar 7,

(a)
(b)
(c)
(a)

(b)

(c)

g 31 Y o1 M fafgu |
'ﬂﬁ‘oﬁWWrmsrﬂq 141V%,?ﬁm$[rmsmm@ml
'ﬂﬁac‘éﬁ?‘[ﬁ dc@ﬁﬁﬁ%ﬁﬁmm,ﬁwm?

An ac circuit as shown in the figure has an inductor of inductance
L and a resistor of resistance R connected in series. Using the
phasor diagram, explain why the voltage in the circuit will lead the
current in phase.

The potential difference across the resistor is 160 V and that
across the inductor is 120 V. Find the effective value of the applied
voltage. If the effective current in the circuit be 1:0 A, calculate the
total impedance of the circuit.

What will be the potential difference in the circuit when direct
current is passed through the circuit ?

R L

Vg —sie— V.

(~)
J

€ =g, sin ot

OR

9 P.T.O.
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17.

An ac circuit consists of a series combination of circuit elements X and Y.

The current is ahead of the voltage in phase by g If element X is a pure

resistor of 100 Q,

(a) name the circuit element Y.
(b)  calculate the rms value of current, if rms value of voltage is 141 V.
(c) what will happen if the ac source is replaced by a dc source ?

(a) 3fud M@ *1 I9EF Fd g TRl s forggg-a < sufeufa & foreht
Ireteh 3 Forelt TUagd & SagR | 3R i §aY § e Hife |

(b) Torell wrreeg & gaur f gty forfae qen foggq-a & ugl o feped
e auehe wega & fou =9 fafeaw |

(a) Explain briefly, using a proper diagram, the difference in
behaviour of a conductor and a dielectric in the presence of
external electric field.

(b)  Define the term polarization of a dielectric and write the
expression for a linear isotropic dielectric in terms of electric field.

g H A A IR TR g9 AN@ H Sy IHER R fag P W
i BT 8 | 99 39 Y % U H 1-5 AYGdHIH b hid o ThET Mol
@ fean Sran 2, d widfers st 75 feufa gitesford A | 99 ot gfafers &
foru fortor s oft Eifew |

AT

20 cm SATE o TRl HiE o el o I8 W Hfehd fpe foig ‘O 1, 3 feufa &
St fog O % 3l TV g@ § i § B @1 ST & | A hia 1 ATah
15 8, A1 4 ool icfersr <61 feafa st hifsig | witfsres s91 g < fog
feptor 3Tt ot Efiferg |

| 55/3/2 | 10
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A converging beam of light travelling in air converges at a point P as
shown in the figure. When a glass sphere of refractive index 1-5 is
introduced in between the path of the beam, calculate the new position of
the image. Also draw the ray diagram for the image formed.

OR

A point ‘O’ marked on the surface of a glass sphere of diameter 20 cm is
viewed through glass from the position directly opposite to the point O. If
the refractive index of the glass is 1-5, find the position of the image
formed. Also, draw the ray diagram for the formation of the image.

18. (a) Torw@I® & fm o1 T Sk SEieed Aq | dqe 1 Id (Ufdey)
HIT |
(b) 39 fagra W st gEfies s A | 3

(a) Use Kirchhoff’s rules to obtain the balance condition in
Wheatstone bridge.

(b)  Give one practical application that is based on this principle.

19. (a) Yom-fagg y9E o W § i fafrton <t omgfa & @ e
fova & T =t e9iv & fore o difew |
(b)  ATSETZH < hI-Tag THIHTT 1 IUFM Ig T o foig hifw 6 34
TT% 1 ITAN ek (i) <gehl MR, T (ii) wieh Haamh 1 FHeamo
forg TehR foRaT ST Hehal 3 | 3

YT
550372 | 11 P.T.0.
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(a)

(b)

(c)

(a)

(b)

(a)

(b)

(c)

20. (a)
(b)
(c)
(a)
(b)
(c)
| 55/3/2 |

JMEETET o UehvI-fogd HHIRU i HE™al § YhEddl dag W o
SAFEIAT o IcHS ol IS Hd THST Tehdl & ?

UG T 1 B 42 eV 7 | A 2.5 eV Inoll a1t GBI 36h]
gdg W fad gid 2, d T SAFEI T IcEsH g 2 37 3T i
gfte T |

yem-faga gy & th v § fRd fawe 15 VR 1 Scfa
BISTgeag I shi Afehad Tt St fohat g1l 2 TUFT S § <RIRTT |

Plot a graph to show the variation of stopping potential with
frequency of incident radiation in relation to photoelectric effect.

Use Einstein’s photoelectric equation to show how from this graph,
(i) Threshold frequency, and (ii) Planck’s constant can be
determined.

OR

How does one explain the emission of electrons from a
photosensitive surface with the help of Einstein’s photoelectric
equation ?

Work function of aluminium is 4-2 eV. If two photons each of
energy 2-5 eV are incident on its surface, will the emission of
electrons take place ? Justify your answer.

The stopping potential in an experiment on photoelectric effect is
1-5 V. What is the maximum kinetic energy of the photoelectrons
emitted ? Calculate in Joules.

foreft Tt <t Sve <iSE O AT 1 a9l B 2 39ehT Hetd iRy |
ITET 3R 3ThIF FAR o s fawed i |
THESE 3N grades & % fafay |

What do you mean by bandwidth of a signal ? Give its importance.

Differentiate between Analog and Digital communication.
Write the functions of transducer and repeaters.

12
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21. ffafea & 33 dfw . 3
(a) Treehid & W@ fohelt SRS o shis o Hiat qUid: diteg hi < Hehdll
8, e Foref) TR weRr 3 ot TEF | i 0
(b) T HIE T FrEh AU &F o BNV I MU FW hIg AT
Y LT B 2 3109 I hi gfse shifv |
(c) & IS o el A1k % =R SR GGhHT il 2, a1 369 Hag
bt AT % T s AT |
Answer the following :
(a)  Magnetic field lines can be entirely confined within the core of a
toroid, but not within a straight solenoid. Why ?
(b)  Does a bar magnet exert a torque on itself due to its own field ?
Justify your answer.
(¢)  When an electron revolves around a nucleus, obtain the expression
for the magnetic moment associated with it.
22. (a) (i) feu v uftwy 4 ifera P 3t Q d Tel <A1 Heaw grel faafgu |

(b)

(a)

(b)

(i) iy & fou gemm gneft fafge |

A Po
B
NOR ¢ &l HE=eh T 1 AT STdT 8 2 3

HAAT

e it foh fheft p-n @fYr sre # fawe gk fopm gepr faerfi
Bt 2 |

il e | fhefl p-n @fa srie & V-1 Aftenafires & s1emm &+
foru uftayr =raeen Eifau | 39 gt § V-1 sifyerafies i | 3
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(a)

(b)

(a)

(b)

23. (a)

(b)

(c)
(a)

(b)
(c)

24. (a)

(b)

(a)

(b)

| 55/3/2 |

1) Write the truth tables of the logic gates marked P and Q in
the given circuit.

(i1) Write the truth table for the circuit.

P- b

Why are NOR gates considered as universal gates ?

OR

Explain how a potential barrier is developed in a p-n junction
diode.

Draw the circuit arrangement for studying the V-I characteristics
of a p-n junction diode in reverse bias. Plot the V-I characteristics
in this case.

fopelt =Tt 98 W I Jraehi &1 SR g § Wel 9N fhg TR
39 <l AT B 2

T IYANT ST o g1 3eTe A |

e 93T bl g1l sl ford TohR 8 foram ST Tehar @ 2

How are eddy currents generated in a conductor which is subjected
to a magnetic field ?

Write two examples of their useful applications.
How can the disadvantages of eddy currents be minimized ?

AT hHINT foh & hig TYfd TehT™T G RGIT HIEAHT hl g Hid
ITel ITYSS T 3ATIAH Ll 7, a1 98 FhH TR gfod g a1 2 |
fopelt UTEsfl HTem 9T A I W F TR ATYGH AT B | SIS
T 30° 2 | A HIRTY

(i)  gav i, qe

(i) ~ HTEAH T IS |

Explain how an unpolarised light gets polarised when incident on
the interface separating the two transparent media.

Green light is incident at the polarising angle on a certain
transparent medium. The angle of refraction is 30°. Find

) polarising angle, and
(11) refractive index of the medium.

14
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SECTION D

25. (a) T G TG TehaUll YehTI Al T SATdehol Yo T feham ST dehar 8 2
AT HIT |

(b) IM@ T Wiz T8 fRet I & fEfer wm i gifie sewen @ e

3fss (0) W el I & | Afe 3t OP ded <l Thai-=iers &1 Ueh-faeTs

3, @ =g afsy f6 famg P i ITO?ITFII

__________ 50

S&{_ [

(¢ & o gl wm & Bl & 9 99 05 mm @ vei fof@l €
10 m g &d 2 | 98 urn T g fob gl et bt @ wierell =wehicht
TSt <1 gl 413 mm B | T T ! qTeA 1A HIT | 5

HYAT

(a) TUTCEd A & THI HT ST HH W AR ‘@’ i fhedt wha o
mmﬁaﬁqﬁﬁﬁqﬁﬁﬁﬁa%fmﬁéaamne:xaﬁw
HIT |

(b) WU WEd 3g@ HivT fr wim Sfass ft o =i fva Tor
JuTfad Bt AfC (i) Tehauft dict TeRTT 1 AT TR gRT WioEniud
famn smu, qen (i) T3 SR ud = <= <61 gt | gfg & 5w 2

(¢) ﬁaﬁqaﬁﬁlmm%ﬁﬂw%waﬁ,ﬁﬁﬁw
LTS H G qUICEd o Tehaull JehIST o1 SN i W faads e
& hglg 33 W 10 Afaehor bt 918 St 8 | Ife 41 wehon 7 ol
3R uS o sfte Al g @9 R, 1 Thd ot o6t =irerg feffd shifom | 5

550372 | 15 P.T.0.
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(a)

(b)

(c)

(a)

(b)

(c)

| 55/3/2 |

Can the interference pattern be produced by two independent
monochromatic sources of light ? Explain.

The intensity at the central maximum (O) in a Young’s double slit
experimental set-up shown in the figure is I. If the distance OP

equals one-third of the fringe width of the pattern, show that the

. . . I
intensity at point P, would equal TO

In Young’s double slit experiment, the slits are separated by
0-5 mm and screen is placed 1:0 m away from the slit. It is found
that the 5 bright fringe is at a distance of 4:13 mm from the ond
dark fringe. Find the wavelength of light used.

OR

Derive the relation asin6® = A for the first minimum of the
diffraction pattern produced due to a single slit of width ‘a’ using
light of wavelength A.

State with reason, how the linear width of central maximum will
be affected if (i) monochromatic yellow light is replaced with red
light, and (ii) distance between the slit and the screen is increased.

Using the monochromatic light of same wavelength in the
experimental set-up of the diffraction pattern as well as in the
interference pattern where the slit separation is 1 mm,
10 interference fringes are found to be within the central
maximum of the diffraction pattern. Determine the width of the
single slit, if the screen is kept at the same distance from the slit in
the two cases.

16



(a)

(b)

(a)

(b)

(a)

(b)

frft n-p-n TIvER & fou afmy sma Eifaw Sad Icasis-snumr afy
I TIHA B qAT STMUR-UUTEh Ay Ul fda g | sEeh
Frifafy =1 @& d auia Hifve |

T hivT T s 2ifoiet 0l afsha 3rewen 4 fohg YebR 319
Icasieh-3eR |y | = gfediy gorfar @ aen snur-gutes afy | 3=
i guiian 8 |

e gfalg Ry, 9/ @fey p, o faw gfalig % ugi © CE fa=ma @
forelt oifSTeet yaddes it dieedn @fedr @ foru =iere o= S |
et ifse for fasft 3t ffa aiceand fawdia svem & =i &t 2 |

HYAT

JhTST IcHsieh SRS (LED) & &9 H 39ANT fohu 9H a1et feohelt p-n @fer
gRTe 1 fotad ot owa A wewqul foamii &1 &\ # W@ S @
3T 3g@ HIfT | I foreft LED o1 399 IRER § Wehre1 3cdfoid il
2, @ LED o1 SV 3T fhH hIfe 1 BT ATMET ? Teh UNUY RG
it 7R 3aeh! fspafafer <t smen Hife |

LED & V-1 I%eafes Eifae | TOmed audd oF i i gaqn |
LED &¥i & g ST bl 3g@ hifelT |

Draw a circuit diagram of an n-p-n transistor with its emitter-base

junction forward biased and base-collector junction reverse biased.
Briefly describe its working.

Explain how a transistor in its active state exhibits a low
resistance at its emitter-base junction and high resistance at its
base-collector junction.

Derive the expression for the voltage gain of a transistor amplifier
in CE configuration in terms of the load resistance Rj, current

gain 3, and input resistance.

Explain why input and output voltages are in opposite phase.

OR

17 P.T.O.
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(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Write the important considerations which are to be taken into
account while fabricating a p-n junction diode to be used as a Light
Emitting Diode (LED). What should be the order of band gap of an
LED, if it is required to emit light in the visible range ? Draw a
circuit diagram and explain its action.

Draw the V-I characteristics of an LED. State two advantages of
LED lamps over conventional incandescent lamps.

fopell G 319 o HROT ToRdl Torg W grarchid &1 o1 (HYiid & aren
frem faRaw iR 3ueh! =ame AT | r Bs o fordll IR arETe!
UTIT % ST 39 heg T FEEHIT & o oI SAeeh Fcddl it |

foRelt TP AR W 1 cm TFET3 1 His Bl 91 TG & A1 JA-fog T
o B qen FE8 X-3181 % Ifew 10 A om0 varfed & @ ] | Y-318 W
39 319¥E | 0-5 m G W 38 9N 79TG o BRI A & I AT
3 femm s <hifse |

HYAT

o ¢ 1 FRE gTTETEl FUSel o HRUT FUSA! h b § U x W
X-3781 % Ifew grahia &7 & fofu = =geua il |

@ | T AER forelt grrardt g ar, g 5 A 910 varfea & @
8, I 2 cm T3SAT 3 STHUTTIHRR A9 1 SR § [IST T 7 | 39 =19

g W JrhIT & w1 afmmer iR feum wma i |

VAR

State and explain the law used to determine magnetic field at a
point due to a current element. Derive the expression for the
magnetic field due to a circular current carrying loop of radius r at
its centre.

A long wire with a small current element of length 1 cm is placed
at the origin and carries a current of 10 A along the X-axis. Find
out the magnitude and direction of the magnetic field due to the
element on the Y-axis at a distance 0-5 m from it.

OR

18
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(a)

(b)

Derive the expression for the magnetic field due to a current
carrying coil of radius r at a distance x from the centre along the
X-axis.

A straight wire carrying a current of 5 A is bent into a semicircular
arc of radius 2 cm as shown in the figure. Find the magnitude and
direction of the magnetic field at the centre of the arc.

VAR
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EGE

AT [A597 :

(i) @ I S7HarE & | 39 F97-97 H T 27 T8 |

(i) 3T Y97-99 & AR YT 3 : GV 37, VS &, TGUS & 3K @S 7 |

(iii) @Y 3 H gier 397 8, Y & Uk 37 & | @S § H @Id J97 &, YI% & gt 3%
/) @E g aRgyo7 8 Y% & @T3% & | @8 T H @7 &, 9% &
gier 37 & |

(iv) ¥¥7-97 4 GHF W FI5 [dHcT 787 &8 | a9, v 37% i g 341 4, g 371 arct
gt yodl 7, @7 sl aie G 399 § 3K wia 37l ared @il 9 3 =iRe 59T
YT 1337 797 & | 08 99T H 37791 130 7T 997 § & a7 Uk Y9 & AT 8 |

() &I HEGITF &, T [HETRGd Yifdes Hadie @& HiHl &1 39917 HT Ghd & :

c=3x108m/s

h =663 x 10734 Js
e=16x1019C
Up=4nx 107 Tm A~

gg=8854x 10712 C2N"1m2

1

4T|:80

=9x10° Nm?2(C2

gTFL T GEIHM (my) = 9-1 x 103! kg

=g Wl M = 1-675 x 10727 kg

Tei 1 geqqH = 1-673 x 10727 kg
SISl T&AT = 6-023 x 1023 gfd umw #ia
SiegeH f=am = 1-38 x 10723 JK !

General Instructions :
(1) All questions are compulsory. There are 27 questions in all.

(it)  This question paper has four sections : Section A, Section B, Section C and
Section D.

(iit)  Section A contains five questions of one mark each, Section B contains seven
questions of two marks each, Section C contains twelve questions of three
marks each, Section D contains three questions of five marks each.

/313 | 2




(iv)  There is no overall choice. However, an internal choice(s) has been provided in
two questions of one mark, two questions of two marks, four questions of
three marks and three questions of five marks weightage. You have to
attempt only one of the choices in such questions.

(v) You may use the following values of physical constants wherever necessary :
c=3x10%m/s
h=663x10734Js
e=16x10"19C
Up=4nx 107 Tm A™?
gg=8854x 10712 C2 N1 m2
1

4n80

=9x10° Nm? C2

Mass of electron (m,) = 9-1 x 10731 kg

Mass of neutron = 1-675 x 1027 kg
Mass of proton = 1-673 x 1027 kg

023

Avogadro’s number = 6-023 x 10“° per gram mole

Boltzmann constant = 1-38 x 10725 JK1

Qs A
SECTION A

1. T & BidH fomor 1 s fafeon <kt dierar sht gt fafay | 1

Define intensity of radiation based on photon picture of light.

2. 34 feufa =1 3g@ hifsg e forelt @iefta g W Jgd, 3t are fopan s

T 3 | 1
rera

Ife srmafad ST YR B et SR @ gfeeenfua st fen Se, @ e e

% fi50 # =gam fo=e™ o @1 fo=wo fhd Jehr g 2 1

| 55/3/3 | 3 P.T.0.
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State the condition under which a large magnification can be achieved in
an astronomical telescope.

OR

How does the angle of minimum deviation of a glass prism vary if the
incident violet light is replaced by red light ?

qM9 & HeAd & &9 H HIGL sh] Tfaleehdl sl UTH Wi |

Draw a plot of resistivity of copper as a function of temperature.

foga-0eh smul W @ @ wfcss Mo A 3 B Ush-gel o orh § @ | o@
# ZNT AN HIE GAERE B P el A o e @18 78 8 | 39 341 el ol
Th-gE | Y% hish B P I B @ TR | A A AR B W AT hl
SR @/ Bl 2

HYAT

g difcaeh et fopdll Tl sam w @ 3 | foreft sromafita &g =t 34

el & fiehe TR, TIMTT STTER Tl i YEFfhd L TG T B | EFIehYT i
B 3TN RUMGRIG B I gL A I W, el T AR 31 Tehid &= SR 2 319

I o oI SR e |

Two metallic spheres A and B kept on insulating stands are in contact
with each other. A positively charged rod P is brought near the sphere A
as shown in the figure. The two spheres are separated from each other,
and the rod P is removed. What will be the nature of charges on spheres

Aand B?
o0
52
OR

4
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A metal sphere is kept on an insulating stand. A negatively charged rod
is brought near it, then the sphere is earthed as shown. On removing the
earthing, and taking the negatively charged rod away, what will be the
nature of charge on the sphere ? Give reason for your answer.

TR AT § ANUTE 1 1 fafgu | 1

Write the function of receiver in communication system.

Qs d
SECTION B

AT t o 1Y ARG 1ient N 6 fo=ror <l ewie & foe o Eifew | 39 o
ST ITINT Hieh Ig FTa shifore, fop foreft Heamufaea Tifyres it ored 31y qen sfaq
31y fope wehR et < ST At B | 2

Plot a graph showing the variation of undecayed nuclei N versus time t.
From the graph, find out how one can determine the half-life and
average life of the radioactive nuclei.

(a)

(b)

(a)

(b)

AR oA T HIF-AT TOIEH 20 < A < 170 IHEX o ATHRI hl S=eH
Sttt At (%) i TeoRan <l =ame T g 2
= & 18 Thwehr sifafsheneTt 1 g AT 2
32 —
(i) 1P — ‘;X +e +V
. 12 12 A 4
(11) 6C + 6C — ZY + 2He
Which property of nuclear force explains the constancy of binding
energy per nucleon (%) for nuclei in the range 20 < A < 170 ?
Complete the following nuclear reactions :
32 —
(i) 5P — ‘;X +e +V

12 12 4
(i) §C+ ¢C —— >Y + ,He

5 P.T.O.
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® EEE

¢ Fell qNehed T T ITAN hid §U TRl Soiag o aul A0l & SfTER W
BISGISH TUTY] 1 nfl HeT § GRGRHUT hid U S o hIU HaT % g
SR T TR Tfaawg IH HIT |

Obtain Bohr’s quantisation condition for angular momentum of electron

orbiting in n'P orbit in hydrogen atom on the basis of the wave picture of
an electron using de Broglie hypothesis.

9. 3M@H 10 V hI frdt St T uiw GufEi o deaeh &l gaiford fopam T 8 |
5 uF o Tenie grr :Afsid 1mewr uitehfad SHifST |

5 uF 10 uF
15 uF|

— —10 uF

20 uF
|

11
i
10V

The figure shows a network of five capacitors connected to a 10 V battery.
Calculate the charge acquired by the 5 uF capacitor.

5 uF 10 uF
15 uF

- —10 uF

20 uF
| |

|
i
10V

10. 0-5 m T Tohsll IIATIOToRT H Uid S=EIHIeX 10 Y § AT $Heh! STIIEY-3hIC h
g% 1 cm? 3 | Ife 39 qRATTRT & JaTfgd 9 0-1s H 1A ¥ 2 A & St
2, a1 35 0 W IR dieear gienferd ISy |

YT

6
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IH-AE U deit 140 B 3R 5 ecm? &% dTell iy 9 AW HUSH!
0-:09 T Jrrehld & Icqd hid dTcl ARBIATCH Fraeh & gai & o= W 7 3N
o 38 e @ 59 &9 @ aTe o R T R | ufiefora hifse

(a) 39 PUSEH ¥ T dTel Jraehld Fedad | i, aem

(b) 39 FUSeH H U fa.a1. 9 (emf) | 2

A 0-5 m long solenoid of 10 turns/cm has area of cross-section 1 cm?.

Calculate the voltage induced across its ends if the current in the
solenoid is changed from 1 Ato 2 Ain 0-1 s.

OR

2

A small flat search coil of area 5 cm“ with 140 closely wound turns is

placed between the poles of a powerful magnet producing magnetic field
0-09 T and then quickly removed out of the field region. Calculate

(a)  change of magnetic flux through the coil, and

(b) emf induced in the coil.

11.  f%%H gl % [l 1A U o YhlTl H, I8 quisy b 579 I3 foeal £ 37X of
& = feoq grar 2, d 3uee wfafers of @ R () sHa1 2 | 2

In the case of a concave mirror of focal length f, when an object is kept
between f and 2f, show that its image is formed beyond 2f.

12. 91 7 % TopEl @W weqT % Ui MW W U foeg ofem, H YR® + q 3,
ford & | 30 SN % g W 8@ maw — q W g 5@ 1 qfmmr s
HIT | 2

AT

m SEIHM o Tohet T il & o+ WA leioh ohl iFalTs [ o gl & foatfea fopa
T ] | 39 M W hIS &A1Y g 8 | T8 Alcieh SHeaier H= it 3R fose digran
E % THeaH fogd-ae § fd 2 | el 9 % THTE St 3UET d gY M
T TG R STA 96 o HRUT Al o GIel 1 ATIGhIA AT HIT, | 2

| 55/3/3 | 7 P.T.0.



=
A0

13.

Five point charges, each of charge + q are placed on five vertices of a
regular hexagon of side /’. Find the magnitude of the resultant force on a

charge — q placed at the centre of the hexagon.

OR

A simple pendulum consists of a small sphere of mass m suspended by a
thread of length [. The sphere carries a positive charge q. The pendulum
is placed in a uniform electric field of strength E directed vertically
downwards. Find the period of oscillation of the pendulum due to the
electrostatic force acting on the sphere, neglecting the effect of the

gravitational force.

Qs u
SECTION C

(a) 3TR@ T T SFTER ac INUY H HIE L Iehed T Y& aAT R Ifaly 1
il St § SAMIT 2 | BoR TG 1 YA Hid §Y, SATEAT hI
for uftay o Sicedr setl § 9/ A @ =& g |

(b) UfeRige & & W fawar 160 V qer Wk & & W favar=w 120 V
2 | STIIIH dleedl 1 Y9 U Fa e | afe iy § gurdt gm
1-0 A3, a1 aftaer 1 et e gitehfara i |

(¢) & 9iuY ¥ fase g (de) Janfgd <t St §, o 9iey § favarm &=
B 2

R L

Vg —se— V.

(~)
&

€ =g, sin ot

YT

8
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s ac INOUY T IRUY e¥ai X AR Y o v TASH G S 8 | 910 el H
aﬁmﬁ%w% | Ife 3feRrd X 100 Q T Ig Sfaier B,

(a) 99y Tg¥a Y o1 AW fafgu |
(b) ZlﬁEﬁWﬁTWrmsqF[ 141V%,?ﬁﬂ'l’([ﬂrmsﬂﬂqﬁ%—%ﬁﬁﬁ? |
(¢) ﬂﬁac@ﬂﬁdc@ﬁﬁﬂﬁ?ﬂﬁﬁﬁmm,?ﬁwgﬁm? 3

(a)  An ac circuit as shown in the figure has an inductor of inductance
L and a resistor of resistance R connected in series. Using the
phasor diagram, explain why the voltage in the circuit will lead the
current in phase.

(b)  The potential difference across the resistor is 160 V and that
across the inductor is 120 V. Find the effective value of the applied
voltage. If the effective current in the circuit be 1-0 A, calculate the
total impedance of the circuit.

(c) What will be the potential difference in the circuit when direct
current is passed through the circuit ?

R L

Vg —sie— V.

(~)
J

€ =g, sin ot

OR

An ac circuit consists of a series combination of circuit elements X and Y.

The current is ahead of the voltage in phase by g If element X is a pure

resistor of 100 Q,

(a) name the circuit element Y.
(b)  calculate the rms value of current, if rms value of voltage is 141 V.

(c) what will happen if the ac source is replaced by a dc source ?

| 55/3/3 | J P.T.0.



15.

= fou U faegq-grasha faferon 6t qureed o1 iR fafen -
(a) TaTH foptoi

(b) TSI foRTol
(c)  vy-Teptmt
ITfE ° | TS HI Th-Ush TN feflgu |

Write the range of the wavelength of the following electromagnetic
radiations :

(a)  Infrared rays

(b)  Ultraviolet rays

(¢)  y-rays

Write one use of each of the above.

(a) VhmI-fagd W@ W Hed § amafaq fafeton <t omgfa o @y e
favwa < fommor =61 gl & fore o Eifa |

(b)  AEETZH o ehI-fag THiehtur o1 IUFM g g+ o forw Shifse o6 34
T 1 ITAN ek (1) 8l AR, AT (i) AR FHaames 1 g
Tre TeRR fohar ST Wehal 7 |

Frera

(a) SEEIS % ehl-fagq gl 1 HgEdr ¥ YeweEed Hag Wod
TAFLT o SCESH ol his el THST Tohal B ?

(b) UGFH=H T R B 4-2 eV B | I 2.5 eV ol dTel G Bl 3Hh]
Tag W AMfdd Bd &, ol FIT SAFHT bl ISt BT 2 3794 IR hi
gfse ST |

(c) ThmRIfagq y9E o TH T § e fawa 15 Vo | S
BIRISAFHI <l STfirehad Tfas Fit fehel BTt 2 UM S # HIY |

(a) Plot a graph to show the variation of stopping potential with
frequency of incident radiation in relation to photoelectric effect.

(b)  Use Einstein’s photoelectric equation to show how from this graph,
(i) Threshold frequency, and (ii) Planck’s constant can be
determined.

OR

| 55/3/3 | 10
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(a) How does one explain the emission of electrons from a
photosensitive surface with the help of Einstein’s photoelectric
equation ?

(b)  Work function of aluminium is 4-2 eV. If two photons each of
energy 2-5 eV are incident on its surface, will the emission of
electrons take place ? Justify your answer.

(c) The stopping potential in an experiment on photoelectric effect is
1-5 V. What is the maximum kinetic energy of the photoelectrons
emitted ? Calculate in Joules.

16. (a) S hHIVY foh & HI3 AYfad T & IRGRN ATEIHT I J&H H
Tl ITYSS T 3ATIA Ll 7, Al 98 ohd ThR gfod &1 SI1al 2 |

(b) Torell umeeff Wem W gauT SIvT W EW TR ATUAT HIAT B | TS
HIUT 30° B | T4 HIfQ

(i)  gav v, qe
(i)  HIEIH BT T | 3

(a)  Explain how an unpolarised light gets polarised when incident on
the interface separating the two transparent media.

(b)  Green light is incident at the polarising angle on a certain
transparent medium. The angle of refraction is 30°. Find

1) polarising angle, and

(11) refractive index of the medium.

17. 3@ ¥ U U 99y § UHET A 9 JaIgd 910 1 HF 3T hIT | 3
30 9Q
AN AN
9V A
— 12g2§ 6
— 4Q
ANAA
20

| 55/3/3 | 1 P.T.0.
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18.

19.

20.

In the circuit shown in the figure, find the value of the current shown in

the ammeter A.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

(a)

30 90
AVAAYA ANV
9V A
— 12g2§ 6Q
T 4 Q
ANV
2Q

3fod @ 1 3T A Y Tohell ame forea-am o Iufeta § fee
IeAeh 3R forefl Taga o Saaer | TR it ey # wren Hifsu |

forelt W & gaur <t uftyrr forfae qon foagq-a & g A fomedt
e auehem wega & fow =es fafaw |

Explain briefly, using a proper diagram, the difference in
behaviour of a conductor and a dielectric in the presence of
external electric field.

Define the term polarization of a dielectric and write the
expression for a linear isotropic dielectric in terms of electric field.

Teret =meteh, fSTaehT Soiereld T U9cd n AT SAIEA-HIC FTFA A B,
¥ TaTEd g o foTU 79aTg 9 vy o 9el H Ik 96 T |

forelt srdaTereh <t Sfcigehar @@ # gfg 8 W fopd TR aftafaa gt
7 2 ST i |

Obtain the expression for the current flowing through a conductor

having number density of the electrons n, area of cross-section A in
terms of the drift velocity vq.

How does the resistivity of a semiconductor change with rise of
temperature ? Explain.

()  feu wu ufwy 4 3iferd P 3 Q a<h el <Al Heaw grell faifgu |
(i) iy & fu gemm gneht fafge |

P' b

12
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21.

(b)

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

(c)
(a)

(b)

NOR Ti¢ <l HTE3eh T 1 HHET 14T & 2 3

ST
=T hifGY foh fpell p-n @Y SR ¥ fava TR fopm yopr faenfda
BIA 2 |

yyaiefyres g # fheft p-n @fYr sEre & V-1 ifierefires & stery &
fore uftaer e difaw | 3@ geRtor § V-1 sAfirenafire difew | 3

) Write the truth tables of the logic gates marked P and Q in
the given circuit.

(i1) Write the truth table for the circuit.

P- b

Why are NOR gates considered as universal gates ?

OR

Explain how a potential barrier is developed in a p-n junction
diode.

Draw the circuit arrangement for studying the V-I characteristics
of a p-n junction diode in reverse bias. Plot the V-I characteristics
in this case.

forelt =Tt 9 W I Jraehid &1 HRId g § Wal 9NN fhd TR
39 i AT 7 ?

$Toh ITATH TN % & IGTE T |
We Gt <hl BT bl fohd TehR A foha ST Tehat 8 2 3

How are eddy currents generated in a conductor which is subjected
to a magnetic field ?

Write two examples of their useful applications.

How can the disadvantages of eddy currents be minimized ?

13 P.T.O.



22.

g H T Rl NEN TR IS ANE@ H ¢ FgER TR g P W
JANETNE BT 8 | 919 36 S o U § 1-5 UG o hid o {ohel Tt ohl
@ e Srar 7, v wfdfors f 78 feufa ufesfa i | s99 arer wfdfors &
foru fertor s oft Eifew |

AT

20 cm =T o ToREl HiF % Tt % I8 W Hfeha fopelt formg ‘O 1, 34 fearfa &
S fog O % 3l TFIE 8 Hid H Bl @1 A1 & | Al = 1 e
1-5 8, d 54 o Yfaferes <61 fedrfa sma fifse | gfafars s9391 eoie & foig
fortor st oft Eifem |

A converging beam of light travelling in air converges at a point P as
shown in the figure. When a glass sphere of refractive index 1'5 is
introduced in between the path of the beam, calculate the new position of
the image. Also draw the ray diagram for the image formed.

OR

A point ‘O’ marked on the surface of a glass sphere of diameter 20 cm is
viewed through glass from the position directly opposite to the point O. If
the refractive index of the glass is 1-5, find the position of the image
formed. Also, draw the ray diagram for the formation of the image.




23. (a)
(b)
(c)
(a)
(b)
(c)

foreft Tt <ht Sve <iSE O AT 41 9l B 2 39ehT Hetd iRy |
R S ST e ¥ e fee A |

TTHSTH 3T gRIEds o s ffe |

What do you mean by bandwidth of a signal ? Give its importance.

Differentiate between Analog and Digital communication.
Write the functions of transducer and repeaters.

24, grahr fgga & fgga smeet i uftam fafew | s@e S.1. A fafe |
Tore ST T FrEehi & | e fopelt graehi fgga W svria aa-mee
% foru =ik ymw HifSw |

Define the dipole moment of a magnetic dipole. Write its S.I. unit.

Obtain the expression for the torque acting on a magnetic dipole placed
in an external uniform magnetic field.

25. (a)

(b)

(a)

(b)
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(a)

(b)

(a)

(b)

26. (a)

(b)

(a)

(b)

| 55/3/3 |

Draw a circuit diagram of an n-p-n transistor with its emitter-base
junction forward biased and base-collector junction reverse biased.
Briefly describe its working.

Explain how a transistor in its active state exhibits a low
resistance at its emitter-base junction and high resistance at its
base-collector junction.

Derive the expression for the voltage gain of a transistor amplifier
in CE configuration in terms of the load resistance Rp, current
gain 3, and input resistance.

Explain why input and output voltages are in opposite phase.

OR

Write the important considerations which are to be taken into
account while fabricating a p-n junction diode to be used as a Light
Emitting Diode (LED). What should be the order of band gap of an
LED, if it is required to emit light in the visible range ? Draw a
circuit diagram and explain its action.

Draw the V-I characteristics of an LED. State two advantages of
LED lamps over conventional incandescent lamps.

forell gm0 eTawa o SR TRl fomg W Fraehia & i feff@ & aren
frem fafay ik 3ueh =amen HifT | v Bsan o foret gameer arETs
TTST h RN 3T hrg T FFIehT & o ToTT I gedad ShifsT |

fopell @7l TR W 1 cm TS 1 I3 BT IR 3o g Al qa-foig T
o 3 qen fred X-o1e1 & 3rgfew 10 A a0 varfed & W 8 | Y-t W
39 3999 € 0-5 m g T 39 G AT b U rhT & T T
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(a)

(b)

(a)

(b)

27. (a)

(b)

(c)

State and explain the law used to determine magnetic field at a
point due to a current element. Derive the expression for the
magnetic field due to a circular current carrying loop of radius r at
its centre.

A long wire with a small current element of length 1 cm is placed
at the origin and carries a current of 10 A along the X-axis. Find
out the magnitude and direction of the magnetic field due to the
element on the Y-axis at a distance 0-5 m from it.

OR

Derive the expression for the magnetic field due to a current
carrying coil of radius r at a distance x from the centre along the
X-axis.

A straight wire carrying a current of 5 A is bent into a semicircular
arc of radius 2 cm as shown in the figure. Find the magnitude and
direction of the magnetic field at the centre of the arc.
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(a)

(b)

(c)

(a)

(b)

(c)
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feam Smu, e (i) TR 3T ue o &= <l g # gfg & 9 ?
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Can the interference pattern be produced by two independent

monochromatic sources of light ? Explain.

The intensity at the central maximum (O) in a Young’s double slit
experimental set-up shown in the figure is I. If the distance OP

equals one-third of the fringe width of the pattern, show that the

. . . I
intensity at point P, would equal TO

S&{ |

| 57T o

In Young’s double slit experiment, the slits are separated by
05 mm and screen is placed 1:0 m away from the slit. It is found
that the 5™ bright fringe is at a distance of 4-13 mm from the 274
dark fringe. Find the wavelength of light used.

OR
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(a)

(b)

(c)

Derive the relation asin® = A for the first minimum of the
diffraction pattern produced due to a single slit of width ‘a’ using
light of wavelength A.

State with reason, how the linear width of central maximum will
be affected if (i) monochromatic yellow light is replaced with red
light, and (ii) distance between the slit and the screen is increased.

Using the monochromatic light of same wavelength in the
experimental set-up of the diffraction pattern as well as in the
interference pattern where the slit separation is 1 mm,
10 interference fringes are found to be within the central
maximum of the diffraction pattern. Determine the width of the
single slit, if the screen is kept at the same distance from the slit in
the two cases.
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