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(i) @ IT S7Har & | 39 J97-97 H T 27 T8 |

(i) 3 YIH-99 & AR YT 3 : U 37, VS &, GUS & 3K @S 7 |

(iii) @Y 3 H gier 397 8, Y & Uk 37 & | @S & H @Id J97 &, Id% & gt 3%
) @e g aRg g7 8 Y% & @T3% & | @8 T H @7 &, 9% &
gier 37 & |

(iv) I97-99 H GHT W Hi3 e 781 & | a4, Uk 37% qrct g o4 4, g 37l arct
YT 1397 797 & | 08 99T H 37791 130 T 997 H & a7 Uk Y9 & AT 8 |

(v) 8T JETIH B, AT [FElaiad vifas [Haaisl & qr &7 39917 F Ghd & :

c=3x108m/s

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

gg=8854x 10712 C2 N1 m2

1

4n80

=9x 109N m2 2

$IFE 1 G (m,) = 9-1 x 10731 kg

=g Wl A = 1-675 x 10727 kg

Tei 1 gedqH = 1-673 x 10727 kg
SIS T&AT = 6-023 x 1023 gfd umw #ia
Sieged = = 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)

(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 =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

023

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

Boltzmann constant = 1-38 x 1023 JK~1

Qs A
SECTION A

fogq-el e | @ ifcs T A 3R B TH-GE o @70 | o | 3@
T 29y STEN I3 GMEid @8 P Wt A o fehe o 78 R | 1 g1 el
Th-gaL H JUF Hh DS P I 8 QA TR | WA A IR B W A
Sehid a1 gl 2 1

P+t
_h_+
4

YT
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I3 Ylfcass et foreft fagq-Uelt sar w w@n 3 | foreft sromafima s =t 34

el o fehe TR, TIIMT STTER Tl i YEFIfhd L G TR B | EFIhRYT hl
B 3TN ROMSRIG B I G A AW W, A T AT hl 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 wfcliess sl g mn B | avf @ig 1 WA Hh 39
yferier o1 919 forfae |

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

Violet Red

T
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3. 3@ feufd =1 3g@ IS e forelt @iiefta el # 9gd ofrae= we T s
Gehal ? | 1
srraT
Ife AIfad ST TeRIST Sl ATl SeRte 9 gfaeenfud s fean S, 9 TRl e
% s o =an ferrem shior b1 oot form webw B0 2 7

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 1 goai o 39w i . 1

(a) 9 i ghi 1 forg sifaess =@ o1 fad war T g 2
(b) vl,v23v3ﬁﬁaﬁq-ﬁﬂ1§%3ﬁﬁ%ﬂ%?
EEANEEELEGI

141 )
V3

TR wie fava ——
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 v4, vg and vg ?

Photoelectric

current
Collector plate

V1 )
V3
potential ——

5.  HOR YUEl § AW Higad hi gt ffEe | 1

Define amplitude modulation in communication system.

P.T.O.
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SECTION B

6. WS P % TopHl TH WeHS * urE MWl W Ui forg W, 9 Y& * + q B,
oo € | 39 gYS % g W fEA AW — q W Uit s 1 aiEmr s
HIfT | 2

AT

m GEHH o fohelt T Ml ¥ 9 T Aleieh ol oeaTg [ o anl | fafera fepam
TR | 39 Ml T HIS OHET g 8 | T8 At Heaier 9 il 3R fose digrar
E % THeAH fagd-&3 4 fod 8 | Tecdl 91 & YU 3l 3U&T HLd g TN
T HRIT fRR ITA 9 o HRUT AlTh b Gl ol STl AT hIT | 2

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.

7. @ H 100 V 3Yfd ¥ TANAA 9l GG < Acdeh ol ST T 8 | Heaeh

H Hfad e Sl qHehictd I, | 2
3 uF

— 2 uF

| 55/3/1 |
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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
AERmI
3 uF =
T, T

I
2 uF

— 2 uF

Ul
100 V

8. 05 m @t fopelt aftTforeht ® wfd A=diHier 10 H € T $Heh! STTIEA-HIE

9% 1 cm? 3 | Ife 39 YiEATTenl & YaTigd 9 0-1s H 1A ¥ 2 A & St
B, dl 39 o0 o UG dicedr uiehiad shifv | 2

HAYAT

U™ U arelt 140 B R 5 em? SFIhA Tl hig Ul AW FHUST
0-09 T Jraehld & 3Icqd hid dTcl NIRRT Freeh o gal o o Wi g 3N
o5 50 iteraT @ 39 &9 A 918 o ST TR @ | giehfard shife

(a) 39 PUSH § TORA ol Frarehld FeAerd H qiea, e

(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 A to 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.  3Imefy fertuni o foTe, I8 RISy fob ferell TMiei GUOT <l iR gl 3EchI ashel
s Y st Bt 2 | 2

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

P.T.O.
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10. 2 Sl qiehe 1 ST HGd gU R o h ol U % YR W
BIEGISH T 1 nfl H&T H GRGRAT d Y FAFEH o hIU HaTl % g
SR T TR Tidawg IH HIT | 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 3HGRE A1feRl N & fommor =61 eeria o fou ume difte | 39 1%
ST TN e T8 AT i foh fopet Weaferea Tifes 6t 31¢f oy qen siwd
a1y fopg weRr Taeifta &1 S wehell 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 R P &aF > fow g Fifse - 2
() ZgoU ——> 2+ 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) 30 oM@ # I w g R ame foega-aw i sufeafy § foreh
ITeteh 37 Foret Tagd & S9agR # 3R i §aY § e Hifu |

(b) Torelt wraega & gawr i aftyr fofee qen fagq-a & g A fomedt
W Tmefirs qea & fore =i fafae | 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, 9 g3 &1 afcliy 3 Q 7, ol O Aeaeh § gAifad foean TR 7 |
34 Heaeh & [aehvid: Trg@ i o1 ey srafes gfatie 61 10 V 6 9 &
ST T 8 | 39 Acdeh ol qod Y q91 38 o4 o Ycdh i o 3T 910
fgff@ 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 qrfSEdel & aiuy I 1 ST S 2 |
(a) TR R & vaTfed TRt g 1 % fow 98 ¥4 ¢ & forw yafaem
et o oar 8 SR e, & foru 7 feafa wma =& otar | 39 Jaror o forw oy
AT o 39 W @ IR 9H % fore gama T | (b) 39 9fdy O 3T fohu
M gflg R 1 T H™ 7 ? 3 AUy b WH H UiEdd o
yfaad feafd @ = gvma 8 2 () MefRrHe i gt # foha yehr gfg
I ST Fehal! & ? 3

€1
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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 ? (¢) How can the sensitivity of the
potentiometer be increased ?

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

K

RhS | P

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

mB
gl 8, STal W [ Fraehi fgyga o1 Jeca el ® |
(b) = feu T grehE qgrdt i ugEE HIT 3
()  grach gered feehl grashia 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,,) = 107°.
| 55/3/1 | 10
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17.

18.

(a) Torelt aTeTeh N W I raehi &7 HRIA 8 H YOt gW¢ fhg TR

39 <hl STl 8 2
(b)  3eh AN ITTIAN o Gl IETE ST |
(¢) WX 93T <hl BT <l fohT ThR S ToraT ST Hehal B 2 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 ?

(a) 3TRE T MU SFTER ac UGN T HI L Iehed 1 Ieh a1 R Tfalie
giaierss Soft § ST @ | el 3@ o1 3YANT hid U, SRS hifg
5 gy 4 icear et # 90§ 3 =4 B |

(b) ufcigs & 0 W fawearw 160 V a9 W & B W favarar
120 V 2 | STYIH dicedl 1 I9Td 7 F1d shifore | afg aftaey & yareh
g 1-0 A 7, @ 9f@y Y et gfaeren qfepfaa i |

(¢) 9 9iuY # fose 9 (de) Jafad &t STt 7, @ 99y § faver=ag @
BT ? 3

R L

(~)
&

€=¢,sIn ot

(=

AT

HIE ac INUY ¢ IRUY Gl X R Y o Jvft TS & &1 8 | g Hell §
aﬁmﬁgeﬂu% | afe 31ed X 100 Q T g e B, A1

(a) Uiy fa¥a Y o1 am fafgu |
(b) qﬁEﬁWTWrmsﬂﬂ 141V%,?ﬁﬂ'm$frmsﬂﬁqmﬁ%@ |
(e) ﬁac%ﬁﬁﬁdc@ﬁﬁﬂﬁ?ﬂﬁﬁ%ﬂ,?ﬁw@m? 3

11 P.T.O.
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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
(~)
7
€ =¢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 % fow 3w fpe S arer forpq-graeha Tega o fafertor w1 am

o 3

(a) R

(b) AW IR & Hiqlt wmT % BIRUTE & Ty

(c) T % THT 3R HgrRA i el § TehTs1 1 BITS T+ o foe

Yk TR | T aiEr ST |

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 | 12
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20. Y H THA KA AMEE THW Y9 G H quiY AR fhEl fog P W
ARG B & | 99 39 G % 99 F 1-5 SIGadAH H HiT F L W B
g fean wman 7, @ wfafors it 72 foufa afepfora hifse | 579 9ot wfdferms &
fore femor am oft Eifew | 3

HYAT

20 cm STE o Tl HiE o Mol o I8 W 3ifehd fopet fomg ‘O’ 1, 3 feufa &
S fag O % Sl ¥V g@ B Hid ¥ B <@ Il 3 | A = H1 9T
15 8, @ s a1t Sfcfers <t feurfa sma <hifsrg | wfafers s g = forg
foptor st ot Efiferg | 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.

13 P.T.O.
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21. (a) ST HINC o & *Hi3 AYfed TH 3 IR ATeET H gUSw FH
ITel FAYSS T IATIAH Hidl 8, a1 98 Fhd TR giad &1 SIar & |
(b)  Torell UREEfl HIEAW WX gauT IV W F TN UG Hdl 8 | TIaaH
101 30° & | Hd shiTY
(i)  gav v, qe
(ii) ~ HTEAH T IS | 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-fogd 9@ % WeW H Sffaq fafeton i g % @y Fe
fava % formror 1 g@if & g ame Wi |

(b)  ASETZH o JehI-fagg THhur o1 IUFM g S o forw SHhife o6 34
T 1 ITAN sk (i) g8l AR, TAT (i) AR FHIdeh w1 g
fopm TR e T gehat 7 | 3
JAUaT

(a) STEEIE & Yhrwl-fogyq Tflertor i Tg@a d YHmEad ddg | d
TAFEAT o IS Bl IS HH THIAT Hohell § ?

(b) UIHEH T R B 4-2 eV B | I 2.5 eV Inoll dTel & Bl 3HhI
Udg W Afad 8id &, d1 990 gAael 1 Icasd B ? AU I i
gfte Shifsu |

(c) Ypm-forq ya@ & wh v o fRe fava 15 VR | @4

BIEISAAGHT Shl TR TSl Hall a1 BN 2 TOHT S H HIFT | 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 |
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(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.

23. () () Teu e gfwy § siferd P 3t Q aeh Wi o1 geaw™ Eweh foafeay |
Gi)  ugfuy & fou gogam el fafean |

A bo
B
(b) NORTE &l TEeh T A1 7T SITdT 8 2 3
AUAT

(a) oaTE it T fordt p-n GfY s/ 0 fawe gt form yor foenfa
Bl 2 |

(b) UvEl S § fhEl p-n TfY SEs & V-1 Afirenetfres & e[ &
fore uftay sreen difew | 3@ gehtor § V-1 arfvrenafiren Eifee | 3

(a (@) 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 bo
O
B

(b)  Why are NOR gates considered as universal gates ?
OR

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

(b)  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.

P.T.O
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24. (a) Tl fomae i Qg AieE A AYHT R eI 2 2 36T A fafgu |
(b)  IIEY R T TER & s faded i |
(c) TTESLE 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.

T ug T
SECTION D

25. (a) Tl gm0 1ea o HRl forel forg W grarchia & w1 fuifa & aren
frem faRau iR 3weh! =omen T | r Bs o fordll JamehR arETe!
UTIT % AT YA hrg W FEEhIT & b folu Seieh oddl il |
(b) Torelt ¥ AR W 1 cm TFETE 1 HIS Bl OW TG g o1 Jo-fog W
o 3 qen fred X-o1e1 & 3rgfew 10 A umr varfed & & 8 | Y-t W
39 3999 € 0-5 m g T 39 G 3T h U Grahd & 1 T

3R feum sma i | 5

rere

(a) B r A fopel amaTEl FUSEl % HROT FUSA! % b H G x W
X-318 o STy Jraehid &7 o folu eieh Yedd i |

(b) @ H T AIR fohrelt arrardl e ar, a5 A g/ yanfza & W@
8, I 2 cm SAT % STHSTHR A9 i TR § [ISI T 7 | 36 919 6
g T FEIHI & <1 GO 3T feem ma hifs | 5

AR

(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 |
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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.
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(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 274
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.
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(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.
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