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AT [A597 :

(i) @ I S7Har & | 39 F97-97 H A 27 T8 |

(i) 3 YI7-99 & AR YT 3 : GV 37, U8 &, VS & 3K @S 7 |

(iii) @Y 3 H gier 397 8, Y & Uk 37 & | @S § H @Id J97 &, Y 9% & gt 3%
/@ g8 aRgyo7 8 Y% & @T3% & | @8 T H @7 &, 9% &
gier 37 & |

(iv) I97-99 H GHT T Hi3 [4hc 781 & | a4, Uk 37% ara g 41 4, g 37l arct
YT 1337 797 & | 08 99T H 37791 130 7T 997 § & a7 Uk Y9 & HAT 8 |

(v) 8T JEIIF Fl, AT [FEleaiad Yifds [aaisl & Gl ST 3997 F Ghd 8 :

c=3x108m/s

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

gg=8854x 10712 C2 N1 m2

1

4n80

=9x10° Nm?2(C2

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

=g I A = 1-675 x 10727 kg

i 1 geqqH = 1-673 x 10727 kg
SIS T&AT = 6-023 x 1023 gfd uw #ia
Siege™ = = 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.
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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=3x108m/s

h =663 x 10734 Js

e=16x10"17C

Up=4nx 107 Tm A™?

gg =8-854 x 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
Avogadro’s number = 6-023 x 1023

Boltzmann constant = 1-38 x 1023 JK1

Qs A
SECTION A

per gram mole

1. fogd-Ud smurl W @ g aifcdss M A 3T B Us-gal o @59 | 2 | 3™
# 2T AN g AR O P el A o e @18 78 2 | 31 341 el ol
Th-GEL § YUF Kk B P I 8 feqn M 2 | M A W B W e A

Sehid T g ?
%
arera
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i3 Ylfcass Men foreft fagq-Uelt sar w w@n 3 | foreft sromafima s =t 34
M % ke AT, 2T STTHR et w1 qEwafha s foam mn ] | sEwushor 1
B 3R RUMSRIG B I gL A AW W, et T AT 3hl Tl T BT 2 30
I & fow wror ffw | 1

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.

2. oM@ # fohet wrel gfoliess @l g mn B | avf wig #1 TN w39
gfee =1 94 ey | 1
STt A
LD EnE
A carbon resistor is shown in the figure. Using colour code, write the
value of the resistance.

Violet Red
Green _\]/\4 /

')
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3. 3@ feufd =1 3g@ IS o forelt @iiefta el 7 9gd efrae= we T s
Gehal ? | 1
Jreran
Ife afaq T TR Bl AT TR § gfaeentud st feun S, ot TRt i
% fi50 # =paw 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 ?

4., @ ¥ Y 7T YT o YR KW = e 1w goai o 39w i . 1

(a) 9 i ghi 1 fory sifaess =@ o1 fad war mn g 2
(b) V1,V23V3ﬁﬁqﬁq-ﬁmﬁﬁw%?

FEONEIER LI

141 )
V3

ST e favE —»
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
vl Vo
V3
Collector plate
potential ——
5.  HOR YUIEl § AW Higad hi gt ffEe | 1
Define amplitude modulation in communication system.
| 55/3/1 | 5 P.T.O.
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Qs d
SECTION B

6. WS P % TopHl TH WeHS * UrE MWl W Ui forg AW, S Y& * + q 2,
oo € | 39 SgYS % g W fE¥@ Ay — q W ufomdt §& 1 i s
HIT | 2

YT

m GEHH o fohelt T Ml ¥ 9 T leieh ol oeaTg [ o ol § fHafera fepam
TR | 39 M T HIS OHET g 8 | T8 At Heaier 9 il 3R fose digrar
E o THaaH fagd-& 4 fem 2 | Teceld 9o o JWTE i U8 hid gy M
T HRIT fR ITA 9 o HRUT AT b Gl ol STEdhIA AT hIT | 2

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.

7. 3@ ¥ 100 V IMYfd ¥ FAMNTG i<l GEIRAT o "2deh ol ST 71 7 | eash

H Gfd el ol qHEhierd hiterg | 2
3 MF

N
T T

2MF

—— 2uF
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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 L .
T, T

I
2 uF

— 2 uF

1]
100 V
8. 05 m @t fopet aftTforeht ® Wfd A=diHier 10 H € QT $Heh! STTIEA-HIE

9% 1 cm? 3 | Ife 39 YiEAToTent & YaTied 9 0-1s H 1A ¥ 2 A & St
B, a1 39 o0 o ITa dicedr uitehliad shifvre | 2

HAYAT

IH-OE U arelt 140 B R 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 30 fteraT @ 39 &9 | 918 o SR TR @ | giefard shife

(a) 39 PUST ¥ T dTel Jraiehid Fetad | i, aem

(b) 39 PUSeH H UG f9.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

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.

9.  3Imefia et = forg, @8 gurisy fop forelt Mieftar guur shi wihd gll 3HehT shal
s ) st Bt 2 | 2

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

| 55/3/1 | 7 P.T.0.
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10. 2 Sl qiehe 1 ST HGd gU Rl oz h T R % YR W
BIEGISH T 1 nfl H&T H GRGRAT d Y SAFEH o hIU HaTT % foQ
SR T FATEHR Tfdawg IT9 T | 2

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.

11.  99¥ t < 919 3HGRA A1l N & fomror =61 eeria o fou ume difte | 39 1%
ST ITANT ik T8 AT it foh fopet Weafea Tifies 6t 31¢f 1y qen siwd
a1y fopg wehr Tawifta &1 S wehcll 2 | 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.

12. (a) IR Sl & of favedsrl @er fafey |

(b) = § g TR srfufrasti 1 o 3R P &gF > fow g HifSe - 2
() ZgoU ——> 7+ yHe +Q

22 22
(a)  Write two distinguishing features of nuclear forces.

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

238 4
) 99U —> 7+ 5He +Q

22 22
.o r)

T us |
SECTION C

13. (a) 3f<d M@ o1 I9AN Hd g e A forga-am h Iufeafa # foe
ITeTeh TR Tohell qagd o IagR o A 1 T | = Hif |

(b) Torelt v & gawr i uftyr fofee qen fagq-& & g A fomedt
W Tmefirs qea & fore =i fafaw | 3
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(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.

14. 12 9@, S0 I o1 Uiy 3 Q B, ol O dAedeh H GIifod o3l T B |
39 Heash o [aehvid: Trg@ i o1 ey safes gfatiy 61 10 V 6t 9 &
ST TR 8 | 39 Acdeh ol qod Y a1 38 o4 o Ycdeh i o ST 910
faff@ i | 3

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.

15. I3 I NG H T TC qrfmdel & aiuy I 1 ST S 2 |
(a) TRfERIHR IR & Yarfed Tt g I & fofw 98 ¥ &) & fow sfaem
et e oar 8 R e, o foru g feafa gma =& tar | 39 Jaror & fore oy
AT 3T 36 T § IR 9 & foie germa T | (b) 59 9itay # 39 fhu
T YRl R ORI F HE B ? W UGUY % WM H giEdd o
yfaaT feafa o s gama 8 2 () MefRrHe i gt # foha yehr gfg

&1 ST Tehdl B 2 3
€1
=+, —
|_’La G
C _\\
— |+_\rb //\
82 ‘; —————
Kz
Rh %s B
 55/3/1 | 9 P.T.O.
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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 &9. 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 ? (c) How can the sensitivity of the
potentiometer be increased ?

€
+ —
|_’La G
(¢ _\\
— |+_\rb //\
JAC P
v+, A J, Jy

Battery —

K

RhS_| B

16. (a) Jg <ISU fob UohaWe Th &F (B) H gb €9  fAcifead grashid
JMEOT (m) o Topelt Jrarehi™ fgga o Qral o1 AEdsd T = 2 1

mB
gl 8, STal W [ Fraehia fgya o1 Jeca el ® |
(b) I feu T grehE qerdt i ugEe HIfT 3
()  grachry gered feehl graehia safd (y,) = — 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 (y,,) = — 0-:00015.
(i1)) A material having susceptibility(y,,) = 1072,
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)  3Teh AN ITIAN o Gl IETE ST |
(¢) WX 93T <hl BT <l fopT ThR & 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 INUY H hIg L Iehed T I a1 R feie 1
gl Soft § ST @ | WSl 3@ o1 ITANT hid U, SRSl hifg
fop ity ® dicedr sl § 9/ & 37 =T g |

(b) UfalEes & B W fawerw 160 V dar W & G0 W favarm
120 V 2 | STIIH dieedl o1 I9Td 7 A1d shifore | afg aftaey & yuareh
g 1-0 A 7, @ 9f@e Y et gfceren afiepfaa i |

(¢) & 9iuY # fose 9w (de) Tanfad &t STt 7, @ a9y § faveag @
&I 2 3

R L

Vg —se— V.

(~)
&

€=¢g,sin ot

(=

AT

HIE ac TUY g qRUY ¥l X IR Y & it TFSF & o1 8 | 91 el §
aﬁmﬁgeﬂu% | afe s1ed X 100 Q 1 g el 8, @1

(a) Uiy ta¥a Y o1 am fafgu |
(b) qﬁEﬁRﬁTWrmsﬂﬂ 141V%,ﬁWWrmSWWW |
(e) 'ﬂﬁac@ﬁﬁdc@ﬁﬁﬂﬁ?ﬂﬁﬁﬁ%ﬂ,?ﬁﬂﬁm? 3
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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 % foau 3w fpe S arer forpq-graehia Taga o fafertr 1 am
fofau - 3
(a) TR
(b)  WHE IR % Hqll Wl o BRI o oy
(c) T % HT 3R g i el § STehTs1 &1 BITs o+ o fae
Yo TehUl H AR 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

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

| 55/3/1 | .
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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 STUAHIh oh hid b [ohdl Tl
@ fean sran 2, a1 ufdfers s 75 foufa ufterfod A | a9 e gfdfarss
o foptor e +ft S | 3

HYAT

20 cm STE < Tl HiE o Mol o I8 W 3ifohd fopet fomg ‘O’ 1, 3 feufa &
S famg O & 3% ¥V g@ B Hi ¥ B <@ I 3 | A = H1 9T
1-5 8, d 54 are Yfaferes <61 fesrfa sma fifse | gfafers s99m ewi@ & fao
foptor smi@ 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.
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21. (a) TGN HINT foh & S5 AYfod TR & IRERM HIEAHT I GAH i

Tl SAYSS W IATIAH il 8, a1 98 Fhd TR giad &1 SIar & |

(b)  forelt umeafl HTEd W gaur SivT WU YT UaH Hidl & | AqdaH
T 30° 7 | T4 HIfT
(i)  gav v, qe
(i) ~ HTEAH T SR | 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
) polarising angle, and
(i1)  refractive index of the medium.

22. (a) YmI-Togd 9@ % W H Sffaq fafeton i g % @y Fe
fava % formror 1 g & g ame Wi |

(b)  ASETZH o JehI-faeggq THiehtur o1 IUFM g g+ o fore Shifsre o6 34
T 1 ITAN ek (i) g8l AR, TAT (i) AR FHadeh w1 g
fopm TR e T gehat 7 | 3
AT

(a) STEEIE & Yehrwl-fogyq Tflertor i dg@an @ YHmEad ddg | d
TAFEAT o IS Bl IS HH THAT Fehell § ?

(b)  UGMH T B 42 eV B | AR 2-5 eV oAl dTcl &l Bl 3Hh]
Hag W AN &Id &, ql FAT FAFEHAI 1 IcEsiA 8T 2 30 I
gfte HIT |

(c) Ypm-forq ya@ & wh v o fRe fava 15 VR | @4
BIRIScael i fhan TS Hail fehaH BT ? TUMT S | T | 3

(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

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

| 55/3/1 | 14
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(b)

(c)

(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.

(i) feu e ufty # siferd P 3R Q b el <l geaw wreft faflaw |
Gi) ufuy % fou geomm anef fafge |

e D

NOR ¢ &l HE3eh T &1 HHET SITdT 3 2 3
AYaT

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

gee3teh sad H fohet p-n G S & V-1 Al & Aea" &
fore uftay sreen difew | 39 gehtor § V-1 arfvenafiren Eife | 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.
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24, (a) TrHl T i Svg =S T TYHT FT qIH 8 2 3T Hewd IR |
(b)  TIEY R T TER & o faded i |
(c) TTESLH 3R FHUEdeh & il foafEu | 3

(a)  What do you mean by bandwidth of a signal ? Give its importance.
(b)  Differentiate between Analog and Digital communication.
(c) Write the functions of transducer and repeaters.

QuE T
SECTION D

25. (a) Tl gm0 1ea o HRr forell forg W grarchia & w1 fuifa & aren
frem faRaw iR 3weh! =omen hINT | r Bs o fordll JaehR arETs!
UTIT % AU YA hrg W FEEhT & b folu Seeh eddl i |
(b) Torelt ¥ AR W 1 cm TFETE 1 HIS Bl W TG g o1 JoA-fog W
o B qon TE8 X-3181 % Ifew 10 A om0 varfed & @ ] | Y-318 W
39 3999 € 0-5 m g T 39 G AT b U rahT & 1 T

3 feem 3ma hifse | 5

arera

(a) B r A fopel amaTel FUSEl % HROT FUSA! 6 hg H G x W
X-3781 % TN Fraeh & o (oY SASeh Youd HiT |

(b) @ H T AIR forelt arrardl e ar, a5 A g/ yanfza & @
8, I 2 cm T3SAT % STHUITIHRR A9 i TR H AISI T 7 | 36 919 6
g T FEIHI & <1 gm0 3T foem ma hifs | 5

VAR

(a)  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.

(b) 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
| 55/3/1 | 16
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(a)  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.

(b) 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

26. (a) T Cl T UhaUil YehTST HIdl gRT SATqeh0T Yo ITH foram ST Hehdl 3§ 2
T HIT |

(b) @ # s w8 feet T % R wm it yrenfies srewen # i

33 (0) W Fedl I B | A gt OP et 1 Thor-=iers =1 us-foré

3, @ 7w quige & frg P s Ijogﬁn

S&{ |

| 57T 0

(¢ I o fgfel wam o farfi & &= 9oehd 05 mm @ wal foifet &
10 m g &d 2 | 98 urn T g fob gl et Tt @ wierell =wehicht
a1 1 g 413 mm 8 | T TR 1 qIGEA 14 hIT | 5

e

(a) U A o TR 1 IWAN A W IS ‘a’ hl fhdl Toha &

g1 3799 faadd e o ugat faferss & fow @99 a sin 6 = A 1 FYoud
HIST |

(b) HNU Gigd 3g@ HIGu fF g 3Fass it Waw e fho TR
woTferd B Ffe (i) Tohalt died TRl Shi T SISl g SfdeTiud o
feam sy, den (i) 5 3R ug < <ft= i gt o gfg = @ 9w 2

17 P.T.O.
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(¢) foedd T 3R 1 mm T30 gueh & =Afder Ued, 39 a1 1 Ieife
ILATI H UM qUICEH oh TshdUil JehIST b1 IUIANT i W foerd e
& heold 3Ese T 10 Hfashor et uTs St @ | afe g et | T
3R 93 < o= &1 gl T9H 3, 1 Thal 31 1 =iers fHafia i | 5

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

(b)  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

(c) 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

(a) 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.

(b) 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.

(c) 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.

18
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27. (a) Wn-p-nW%WWQWWWW-WWﬁﬁ
I TG B qAT SAUN-HUTES HY UIHlCNeh SAdd 7 | 3Hehl
Frifafer &1 gew d auia i |
e Hife 6 o e ot afspa ofaxen o fhg gepr 7o
IcHSeh-3MYR TfY W 7 gfqy emiar 8 997 STaR-guTes g 1 3=
yferier eian & |

(b) e gillg Ry, 90 @y B, qon faw ufotig & wgi § CE fo=ma 4
forelt oifSTeet yadder Y dieedn @fedr @ foru =iere o= HIfe |
e hifsre for fasft 3t et diceard foodia s & <=1 Bt 8 | 5
SDC]

(a)  TohIST 3cEsieh SRS (LED) & &9 H 3UANT fohu SIH a1et feohelt p-n @fer
SHIE I foad i ¥9d 9 Agwqul o= #l &F | @1 I @
3T 3g@ HIfT | I fopeft LED o1 399 IRER § Wehre1 3cdfoid s
2, d@ LED 1 S8 =0l b il T BFT ATMRT ? Tsh GHUY NG
Hifau o7t gaeht franfafer it smeen Hifsm |

(b) LED @1 V-I 3if¥enerfies @ife | wrwmma aude owai i gan o
LED @i & g &l &1 3g@ i | 5

(a)  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.

(b)  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

(a)  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.

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

| 55/3/1 | 19
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No Value Points / Expected Answers Marks| Tot
SECTION - A
)1. | Sphere A will be negatively charged Ve
Sphere B will be positively charged !
Alternatively- B will be similarly charged to the rod and A will be oppositely charged. Ry
OR
Sphere will be positively charged. ! 1
Reason - Electrostatic Induction Ve
2. | 57%x10°Q 1 1
3. | £,
Focal length of objective must be much greater than focal length of eyepiece 1
OR 1
Angle of minimum deviation decreases. 1
)4. | (a) Intensity of incident radiation is constant ) 1
(b) v, is the highest frequency. %
)5. | It is the process of varying the amplitude of the carrier wave in accordance with the 1 1
amplitude of the message / modulating signal. (Also accept: Diagrammatic representation of AM.)
SECTION - B
6. 1) Diagram(or statement) for justification 1
i1) Net force (expression) 1
q q
/NN
Alternatively 1 "
The forces due to the charges placed diagonally opposite at the vertices of hexagon, on 1
the charge -q cancel in pgirs. Hence net force is due to one charge only. 2
Eet Force |F| = dne, 1
© OR
I) Diagram Ve
i1) Derivation of period of oscillation 17
V2

—~ e E
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dx _ X
qE X
a1
2 E «x
I =am v
comparing with equation of linear SHM. 2
dx —_ 2
=-ox
dt’
o= ’_qE
ml
T =28 _pp L /2
) qE
Alternatively - The student can use angular SHM expression also. Full marks to be
awarded for correct answer even without intermediate steps.
)7. 1) Calculation of Equivalent capacitance 1
i1) Total Energy 1
1)  Equivalent capacitance of two 3UF capacitor in parallel C,=3+3 = 6uF
Similarly equivalent capacitance of 1uF and 2uF in parallel
C,=1+2=3uF Ve
Equivalent capacitance of
C, and C, in series
6x3
C,=——=2uF 2
T N
Net capacitance
C=2+2=4uF Ve
ii) Energystored E = »%CV’ 72
Yax 4 x10° % (100)°
0.027J 7
[Note: Award the 1 mark for correct calculation in part (ii) if the value of C,,obtained in part (i) is correct]
)8. Formula )
Calculation of Induced Voltage 1Y
Induced voltage
—dr Z
|V L ;
| \% | = uonzlad—I Ya
0y
= 4nx107x — x0.5x1x10" x (2-1) iz 2
10 0.1
= 6.28 x10*V or 0.628mV Y2
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Alternatively
If student assumes that the coil was initially kept with its plane parallel to the field,
i.e. 9 =90°, Ap=(0-0)=0 Wb 1
award 1 mark
4
i) o= —A® _ -63x10™ v VARV
At At
Alternatively, if the student takes A¢ = 0, then e = o,
[ Note: Award this 1 mark, If a student writes that induced emf cannot be calculated as 2
value of time interval At it is not given.]
9. 1) Ray Diagram 1
1) Derivation of relation 1
1\
¢k !
From ray diagram
tan = o and tan 20 =~ ;i
and = ~~o= and tan 20 = — >
for small O,tan 0 = 0, tan20 = 20 2
. MD _, MD
FD CD
D P
-2 = 2
L f=
2
10. Obtaining Bohr’s quantization condition using deBroglie hypothesis 2
Let A be the deBroglie wavelength associated with electron orbiting (with speed v)
in the with n" orbit (of radius r) in hydrogen atom.
o = y
mv
Aot Memeee 2N 1/ ]
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)11. 1) Graph showing decay of radioactive nuclei 1
1) Determination of half life and average life. 1
i) .
“T 1
£
z
TI/Z 2T|/2 3T|/z 4T|/z Time't 2
i1) From figure when N= TO
t = T% (halflife) Ve
A lift _ Lz Ve
verage life T = 7o 2
)12. 1) Two features of nuclear force. Yot
i1) Completion of equations Vot
1)  Any two points given : Vot
(Nuclear forces are charge independent, Non central, spin dependent, strong force,
short ranged.)
i) TU—> TTh+ He+Q o | oo
(Award this 2 mark even if the student
writes the first term as 2936‘ X) .
22 22 0 /2
llNaH lONe+ +le +V
SECTION - C
)13. 1) Explanation with diagram 2
ii) Definition of polarization and its expression for linear isotropic
dielectric in terms of electric field. 1
B +
. -
- E=0 + 7
I +
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E
O D D
CH CO CD
CD D CD v,
O O D
O CO D
O D D
CH D CD
CH CO CD
—FFF> P
For dielectiric N
Due to alignment of atomic dipoles (permanent or induced) along E, the net electric )
field within the dielectric decreases.
i1) The net dipole moment developed per unit volume in the presence of external ) 3
electric field is called polarization vector p.
Expression .. V2
P=XE
)14. 1) Circuit Diagram Va
i1) Calculation of equivalent resistance IV
ii1) Calculation of Currents 1
ip | " C
30 il I
/\N\‘\/(?z_?’(:__wv\/ . AN
AF— AW = 30
1
2 % 3 E i
30 % i W fe 3
p /\ﬂ\‘( 7 L 4 %
4.~ o5 2 >
A B 'I I\é\/(\{\’ B
F L E
31 10V
Applying loop rule to ABCC'EFA
3435 +31-10=0 v
15
_2x10 20 , 4 .
I==5 ~ 15 A=34 &
vV 10x15
R =57 =~ ~x =750 A
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)15. 1) Reason for observation, resolving difficulty
11) Stating function of resistance, effect on null point
ii1) Method of increasing sensitivity

Yot
7ats

a) Reason:

E, is connected to A.

Null point position remains unaffected.

¢) Sensitivity can be increased by :

gradient. (Any one reason)

Both g, and € have positive terminal connected at A whereas negative terminal of !

By interchanging the terminal of €,, the difficulty can be resolved Ve

Increasing the length of potentiometer / reducing the value of € / increasing 1
resistance of rheostat / reducing value of current / decreasing value of potential

b) Resistance R protects the galvanometer by reducing the current flowing through it. Ya 3

V2

)16. 1) Derivation of T =2n L
mB

i1) Identification

1+1

a) Restoring torque T =-mB sing = -mB ¢ (for small @)
T =1 d 2=
dt
d2£2 = -mB (p
dt’ I
Comparing with equation of angular SHM

-mB¢o

do =-o0
dt’

b) ) diamagnetic

i) Para magnetic

V2

V2

)17. 1) Generation of Eddy Current
i1) Two examples of application

ii1)) Method of minimizing

Yot
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)18. 1) Explanation using phasor diagram 1
i1) Calculation of impedance 1'%
ii1) Calculation of potential difference Y
v, Y Vi
I
wt
x' 0] X
a) From phasor diagram it is clear that V, is in phase with I and V| is ahead of I in 1
phase by /2.
Hence the resultant voltage (= voltage in the circuit) will lead VR and, therefore,
the current in the circuit.
b) Let V be the effective potential difference across L-R circuit, therefore
\Y% =\IVRZ+VL2 = J (160)*+(120)° = 200V Vatls
.. Impedance of the circuit, Z = ¥ = @ =200Q2 Ve
c) Ford.c. (constant voltage source) V,=0, therefore
Potential difference in the circuit =VR= potential difference across the resistor
(Alternatively, if the student takes the d.c. also as 1A, the Ya
potential difference will be = 160V =V, )
OR 3
1) Naming the circuit element Y s
i1) Calculation of r.m.s value of current 1%
1i1) Effect of replacing a.c source by d.c source 1
a) Y is a capacitor. !
b) Phase angle, ¢ =mn/4, Also cos¢ = % !
—z=-R R _ 100 _595 =141.40 v,
cos ¢  cos(m/4) /2
Irms :Vr.m.s = 141V =~ 1A 3
- Z 141.4Q
¢) The current becomes zero. 1
)19. 1) Naming the three radiations Vot =1
i1) Writing their frequency ranges Vot a=1"a
a) Microwaves v
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)20. 1) Calculation of new image position 2
i1) Ray diagram 1
a) u=20cm,n,=1.5,n,=1,R=5cm
. n, n,_ n-n .
Using S . R Va
15 1 151 |
v 20 5
v=10cm 2
1
OR
3
Formula - 1
substitution and calculation - 1
Ray diagram - 1
n, n, n—n 1
u v R
1.5 1 1-1.5
20 v -10 /2
v =-40cm n
1
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21.

a. Diagram - >
Explaination - 1
b. Calculation of

(1) Polarizing angle - 2

(i1) Refractive index - 1

Incident light © Helicted ligl ;
{unpalasssd plase polansed -

? TR E /
-Ja‘,,..--,lf hir

o TP . .

-f-.iii
I F’ Retigaten higei

i {portlally polonsed
i :

| A Y

e

When unpolarized light propagates from a rarer into a denser medium, it gets partly
reflected and partly refracted. If the reflected and refracted lights are perpendicular to
each other, the reflected light gets polarized.

(Alternatively if the student explains using Brewster’s law award full marks.)
()1,=90 -,
i,=90-30=60°
(ii) p =tan i, = tan 60° = /3

a) Graph showing variation of stopping potential with frequency - 1
b) Showing the determination of

(1) Threshold frequency - 1

(i1) Planck’s constant (from the graph) - 1

Slopping
potential

- Medal A /
(V;] b/
/

',."""F'l'l."qut:m!." of incident radiation  [v]—=

b. From Einstein’s Equation

V2

Y

atls
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comparing
y=mx+c

(1) Threshold frequency v, is the intercept along
v axis.

o|=

(Alternatively, intercept on V_ axis, ¢ =
v, =£C)
° h

v

o

(i1) Planck’s constant h = e x slope

OR

a. Explanation of emission of electron from a photosensitive surface - 1
b. Explanation and justification - 1
c. Finding the maximum KE - 1

. When a photon of the energy hv is absorbed by an electron in the photosensitive

material, a part of the energy absorbed is used up in liberating it from the surface
(the work function ). The remaining energy appears as KE of the photoelectron.

Alternatively:
Kiax = v -6,

ifhv > ¢, k5 18 positive and electron is emitted

ax

b. Emission of electron will not take place.
Energy hv,of a single photon,is less than the work function ¢,

(Alternatively - k... =hv-¢,
hv < ¢,so k. is negative; Hence no emission will take place.)

c. V.=15V
k,=¢eV,=1.6x10"x1.5=24x10"1]

[If a student just writes, =1.5eV award % mark |
J

max

V2

V2
2

a. (1) Truth tables forPand Q - /2 + 12
(i1) Truth tables for circuit - 1
b. Explanation for why NOR gates are considered as universal gates - 1
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a P Q
ey Al B | Y
1 1
ALY o| o] 1 t
° | 1 ol 1] o
! © 1 o] o
| | o}
A B Y
0] O O
(i1) 1
0] 1 O
1 @] 1
I | O
b. All basic logic gates can be realized by using NOR gates 1
(Also accept if the student draws the diagrams for getting OR & AND gates
using NOR gates.)
OR 3

a. Formation of potential barrier (with diagram) - 172
b. Circuit diagram and plotting graph - 172

" B v

L

Infected  Injected
elecirons  holes

During the formation of p - n junction diode: due to the concentration
gradient across p and n sides of a diode, holes diffuse from p side to n side and
electrons diffuse from n side to p side giving rise to development of immobile 1
positive charges on the n side and the negative charges on the p side across the
junction. Thus a potential barrier is formed at the junction.

Alternativelv: if a stndent exnlaing with denletion reoion award this 1 mark
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b.
=, Voltmeter (V)
@ t
1
=
P n
)
Microammeter
(wA)
| | Switch
—Ty
b)
TmA)
c.
100 —
B0 —
& — 1/2
40 —
20 —
WS S D |,
F - i 40 ¥ [i] i
1,*,#!{/— ol 0Z 0.4 0.6 0.5 1
|I 20 —|
30—
Tipa)
)24, a. Meaning of bandwidth and importance - 1
b. Differentiation between analog & Digital signal - 1
c. Functions of transducers and repeaters - 1
a. Bandwidth of a signal is the range over which the frequencies in that signal vary.| 14
(Also accept bandwidth is the frequency range over which an equipment/device
operates)
The knowledge of bandwidth helps in designing equipment used 1
in communication/essential for communication. /2
b. In digital communication, digital signals are used which have two discrete 1
current or voltage values in a signal.
Analog signals are used which have continuous current or voltage values in a A
signal.
3
Alternatively, if a student draws the diagram of the digital signals and analog
signals give these('21"2) mark.
loTirrie rserind T A
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Pulse
duratiom

Fulse Puilse
Tise lall Pulse

\\ ‘{( amplitude

5]

c. A transducer converts one from of energy into another.
A repeater enhances the range of a communication system.

72
72

SECTION - D

Q25.

Statement of the law and expression for the magnetic field - 142
Finding the magnitude and direction of magnetic field - 12+

o®

a. According to Biot Savart law, the magnetic field due to a current element is
given by
% % | Current element
B Moy dlxr ¥ e
dn [T

Alternatively award this 1 mark if a student makes statement of Biot Savart law.

Derivation of magnetic field

Adl

Magnetic field due to current element dl

AN
dp=Fe g dlx" o N
41 [_>]2 where 7 is a unit vector along
%

- 2
P

V2
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.. Field due to the whole loop
- luo Mo 1 Y
dB= dl = X2 T
‘ ‘ I '[ 477; rz
- _ MW7
- 2 5
AY
‘ _ bt dlsin® 5m
4 [2]) o y
4nx 10 X10 x(1x107) x sin90" d 10A
4 (0.5)* 1
Ve
= 4x10"°T
)25. OR
a) Derivation of expression with diagram 3
b) Calculation of magnitude of magnetic field at the center of the arc. 1%4
Direction of field vz
Y
dB,
L dB
1
~ ! ng >X
Z
According to Biot Savart law
. 0
‘dB‘ uo Idl s*ng 90
It
Where r, =[x" +1°
ol Mo Idl .
‘dB‘ 4r (x2+r2)% &
Direction of dB is perpendicular to di and?l. 5
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o W I » 1
= 0 - < 1
B= 5@
_ ol
b) B=-"— 2
4r
_4nx10" x5 1,
4x2x10°
= 7.85x 10°T 72
The field is directed inwards perpendicular to the plane of the page. Va
)26. 1) Production of Interference pattern and explanation. 1+1
i1) Obtaining expression for intensity at the point P 1%
ii1) Calculating wavelength of light 1%

a) No. Sustained interference pattern cannot be obtained 1
Light waves emitted from a source undergoes abrupt phase changes in times of the Yot
order of 10s. So light from two independent sources will not have fixed phase
relationship and will be incoherent.

A
b) xX= % , path difference = 3 A
phase diff = 2?)—“
I=1,cos’ % Vs
[=1,cos’ [ 2% |=1, cos” [ T
3x2
1op (1)L
0 4 4 1/2
¢) Distance of 5" bright fringe from 2™ dark fringe
_5AD 3AD _ 7 AD
**T4 T 2d 2 d I
p— 2xd _ 2x4.13x10°x 0.5 x10° "
7D 7x1
Ve,

A =0.59 x 10°m = 5900 A

/a2y
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a.) P
I --""'-.--”.-... __.__.-r To P 1/2
From S 1;3]1 \"\" + T
M NS M,
* N
From diagram path difference between the waves from L and N
= a sinf 2
When first minimum is obtained at P then path difference = A Ve
[ imagine the slit be divided into two halves, for each wavelets from first half of the
slit has a corresponding wavelet from second half of the slit differing by a path of
%and cancel each other |
Condition for first minimum
. A=asind
b') ch = 23\1—D 72
5
(i) increases 72
(ii) increases Ve
Ao,
c) 10y =2 p 1
a —d 0.2mm 1
5
)27. a. Circuit diagram and its working - 2
Explanation of low and high resistance at input and output respectively - 1
b. Derivation of voltage gain - 17>
Input and output phase relation. - /2
a n-Emitter D"-};f‘;“?': n-Callector
—il» — J’% s L
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(Also accept the following circuit diagram.

-

I
B

+
o i M
Ry I [T7:Y E Tﬂ-l;:i

When Emitter Base junction is forward biased, electron from emitter enter the
base where a few free charge carriers combine with the holes present in the base.
As base is thin, most of the electron go into the collector, since collector junction
is reverse biased, it gives rise to a collector current.

Since Emitter-Base junction is forward biased, input resistance is low and
base-collector is reversed biased, so output resistance is high.

=2
—~ A

AV ZAL (R 1) coveeeeveoeeeeeeeeeseeeseee e (1)

Output loop and taking variations

AV == RIAL i (2)

. \ AVCE RLAIC RL
Voltage gain, A, = v, AV,. ~ ALR ) BacT
Where, Ry, =1 oo, 3)
Al
Al,

The negative sign in equation (3) indicates that the input and output voltages are in
opposite phase.

and 3, = Current gain in C.E. =

OR

| a) Two considerations for fabricating p-n junction diode used 1 |

Yot

2
V2
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a) Important fabricating consideration
1) Heavily doped
11)  Encapsulated with transparent cover. Yot

For visible light:
order of band gap for LED = 1.8 eV to 3eV 1

T

Vz

A
When the diode is forward biased, electron are sent from n side to p side and holes| 'z
are sent from p side to n side and at the junction boundary, the excess minority
carrier recombines with the majority carriers releasing energy in the form of
photons.

I
(mA)

0.7 V (volts)

Two advantage of LED over ordinary Lamps
Low operational voltage/Less power consumption / fast action / No warm up oy
time required / Nearly monochomatic / Long life / ruggedness / fast switching 2
capacity (Any two)
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