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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 FI3 45T 787 &8 | a9, v 37% i g 341 7, JT 371 arct
YT 1337 797 & | 08 99T H 37791 130 7T 997 § & a7 Uk Yo & HAT 8 |

(v) 8T JEIIH Fl, AT [FEleaiad Yifas [adaiel & Gl ST ST # Ghd 8 :

c=3x108m/s

h =663 x 10734 Js
e=16x1019C

Ho = 47 x 107 TmAg\\Q

80_8854><10_12 L2

=9 x @Nm &
4T|:8

gL T GEIHM (m),) = 9-1 x 103! kg

=g I GEHH = 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.
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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=663x10734Js
e=16x10"19C
Up=4nx 107 Tm A™?

gg=8854x 10712 C2 N1 m2

1 =9x10°Nm2C2
4re
0
Mass of electron (m,) :\ 10731 kg
Mass of neutron = 5 x 1027 kg

Q
Mass of proton@lﬁﬂ% %1027 kg
S s
Avogadro’s number = 6-023 x 10“° per gram mole

Boltzmann constant = 1-38 x 10723 JK-1

Queg A
SECTION A
1. forEudh sumi W e @ uifeash Mol A 3R B Th-gl & @ H 3 | 3@

# 2T AR g AR O P el A o e @18 T8 8 | 31 341 el ol
Th-GEL § YUF Heh B P I 8 feqn a2 | M A W B W e A

3 3 P.T.O.
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I3 Ylfcass e foreft fagq-Uelt sar w w@n 3 | foreft sromafia s =t 34
M % ke AT, 2T STTHR et w1 qEwafha s foam mn ] | sEwushor 1
B AR RUMERIG B I G W W, el T 3ATeN <l Fhid =1 g0l 2 3
I & e 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
AandB?

A metal sphere is kept o (\nsulatlng stand. A negatively charged rod

is brought near it, then sphereis earthed as shown. On removing the
earthing, and takmg negatively charged rod away, what will be the
nature of charge o sphere ? Give reason for your answer.

/ i Ground

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

gfee =1 94 fafau | 1
STt A

D)

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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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 & I e 1

(a) 3 9 ashi B fopm wifass ITraret w61 e war w32
(b)  Vy,Vg T vg H H B AT feehaw g ?
FEONEIER LRI

S
Vo
\QQ} V3
S

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 \}2
V3

Collector plate
potential ——

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

Define amplitude modulation in communication system.

55311 | P.T.O.
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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 g [ o anl | fefem fopa
TR | 39 Ml T HIS GHET g 8 | T8 At Heaier 9 il 31 fgse digrar

E o THaaH fagd-a 4 fom 2 | Tecl 9o o 9WTE i 3u&T ot gy Miae
T HRIT fRR ITA T o HRUT AT b Gl ol TR, A 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.

N\
A simple pendulum consi@so\f a small sphere of mass m suspended by a
thread of length /. Th@% ere carries a positive charge q. The pendulum
is placed in a unj 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 uF

wl L
T, T

[
2 uF

— 2 uF

100V

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

i
100 V
0-5 m sl fopelt afemforent ® wfa A=dier 10 H § qY1.3Heh! STTIEA-HIE
% 1 cm? ® | Al 30 witnfere & yanfed o 01 H 1A ¥ 2 A B S

B, df 39 &0 W UG dicedr uiehla shifvre | 2

GPE)

A e 140 B S om? B e B T o grech
0:09 T FEE 0 I TP Sl g % e % e T 2 ok
o5 & it & 39 & Y@ A S R # | WReHfor shifoTg

(a) 39 pusa 9 aTet, ek Fre | qiEa, qe

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

A 0-5 m long solenoid 6f'10 turns/cm has area of cross-section 1 cm?.

Calculate the voltage induced across its ends if the current in the
solenoid is changedfrom 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 | 2

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

/3/1 | 7 PT.0.
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10. 2 Sl qiehe 1 ST Htd gU Rl o h o R & YR W
BIEGISH T 1 nfl H&T H GRGRHT d Y SAFEH o hIU HaTT % g
SR T FATEHR Tfdawg IT9 I | 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 A1l N & fommor =61 eeia o fou ume difte ) 51 e
ST IWANT ek T8 AT i foh fopelt Weamfeea Tifyes 6t 1¢f S qen siwa
a1y fohe weRr Taeifta &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 (@) e i o RS e T

() @ e e o p e % R g B 2
. 238 Q% 4
) 99U ?+,He+Q
22 @ 22

(a)  Write two distinguishing features of nuclear forces.

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

238 4
) 99U —> 7+ 5He +Q

22 22
.o r)

T us |
SECTION C

13. (a) 3f<d @ 1 I9AN Hd gY e S forga-am h Iufeafa | foe
ITeteh 37 Foret Tagd & S9agR H 3R i HaY § e Hifu |
(b) Toreht qmaga & ygaur i gfem fafae den foe@-am & ud A femdh
W Tmefirs qrea & fore =i fafaw | 3

8
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' 55/3/1 |

(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, foFH g &1 gfdteg 3 Q B, ol OHT deds § G fohem R |
39 Heash & [aehvia: Trg@ i o1 ey safes gfatiy 61 10 V.&rach &
ST T 8 | 39 Acdeh ol qod Y a91 38 o4 o Tcdeh hid 3 STCY 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. \Q®

hs B aliuﬁmmm%qﬁwaﬁawmﬂmél
(a)qﬁ%ﬁaﬁﬁaaﬂﬁg@%w@ml%ma@ﬁaq%mwm
et ST et 3 e, % fom o Tt S e e | g S 3 e e
AT 3T 36 T § IR 9+ e germa i | (b) 39 9itay # 39 fhu
T YRl R OHI-F A B O? W UGY % WM H GiEdd o
yfaad feufa o s gama 8 2 () MefRrHe i gt # foha wehr gfg
61 I Gl B 2

€1
4+, —
|_’La G
(¢ _\\
— |+J/b /\
82 | ‘; —————
v+ A J, J,
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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 €. 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 ?
&1
+, —
|_’La G
c _\\
i )
AL i
Battery J-,-i e A I I
K
[\
w8
&
Q . o e A
16. (a) ¥g cuise b Q@%ﬂ'ﬂ T & (B) § G &4 ° Fafad b
JTEOT (m) Fha Tgga o el &1 AEded T = 2 LB
m
gl 8, STal 9 [ graehi fgyga o1 Seca el ® |
(b) = fou Tu greEhr veret i vgem fifvw
()  greehi garel TEehl Frehi TG () = — 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,
| 55/3/1 | 10
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(a) Torelt =TeTeh N T I raehid &7 SR 8 H YOt 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 INUY H I L Iehed 1 I a1 R feig 1
gl Soft § ST 8 | el 3@ o1 3TN hid U, SATEAT hifg
o6 aftay & Sieear s § 9T ¥ 3w = B
(b) UfEs & 0 W fayarw 160 V g W & 0 W favarw
120V%|Waﬁ7m@mmmaﬁﬁmzrﬁ:w&wﬁm
%ﬂTrmA%?ﬁtrF{qa@\ gfqeran qienfera hifere |
(¢) & gigy ¥ fose W@Q('dc) Jaltad. shl STIat 8, of gy # favarr =
BT ? @Q 3
S alw L
Vg —se— V.
)\
&
€ =¢g,sin ot
AT
HIg ac URUY g IRUY FaIai X R Y & A0 TASH ¥ 41 8 | 9T Hall A
aﬁmﬁ%m%laﬁmxmogmmuﬁﬁué,a‘r
(a) Uiy ta¥a Y o1 am ffgw |
(b) ﬂﬁWWrmsz4lV%,?ﬁWWrmsﬂﬁWWl
(c) 'ﬂﬁac@ﬁﬁdc@ﬁﬁﬂﬁ?ﬂﬁﬁﬁ%ﬂ,?ﬁﬂﬁm? 3
55/3/1 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

Vg —se— V.

()
\J
§= g, sin ot
N
An ac circuit consists of ab%%ﬁes combination of circuit elements X and Y.

Q
The current is ahead@\he voltage in phase by T Ifelement 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 M aretr forpq-graehi Tega o fafertr 1 am
fofau - 3
(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
(¢)  For taking photographs of the sky during night and foggy conditions
Give the frequency range in each case.
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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 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 < Tl Hia o Mol o I8 W 3ifohd fopel fomg <O o1, 3 feufa &
S farg O & Sl TV g@ B Hi ¥ B <@ ST 3| A = HT T
1-5 8, d 54 oo Yfaferes <61 fesrfa sma hifse | gfdafers s991 ewie & fau
foptor smt@ ot i | 3

A
SANGKE

A converging beam ght travelling in air converges at a point P as
shown in the fi 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.

P.T.O.
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21. (a) TGN HINT foh & S5 AYfod TR & IRERM HIEAHT I GAH i

Tl SFAYSS W IATIAH il 8, a1 98 Fhd TR gfad &1 SIar & |

(b)  Torell UREEfl HIEEW WX gauT IV W F TR UG Hdl 8 | TIaaH
I 30° 7 | @ HIfQ
(i)  gav v, qe
(i) ~ WTEAH 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-fogd 9@ % W H Sffaq fafeton sl g < @y Fe
fava % foremror 1 gwif & forg e wifere.

(b)  ITEEIEA uwm-f&gqﬂ{@ﬁ%?@ﬂ%mﬁ%%ﬁ@ﬁﬁﬁﬁw
T 1 I Hh (Qég?ﬁ I, A1 (ii) weh s & HaRo
mwﬁmm@% 3
Qe
() TR % SRR S A wEEA @ TS A W A
TAFLT o SCESH. ol his el TS Tohdl B ?

(b)  UGMH T HF B 42 eV B | AR 2-5 eV Hofl dTcl &l Bl 3Hh]
Hag W A &I &, q FA1 FAFHAI 1 IcasiA g 2 39 I
gfte iU |

(c) Ypm-forq ya@ & wh yEm o fRe fava 15 VR | @4
BIRIScael i fThan T 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)  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. (a) () feuwww iy # 3ifera P 3t Q 9k N1t <l weaw aneft fefay |
(i)  9fmy & fu geamme el fafae |

E>° b

(b) NORTE &l TEeh e b1 HHET SITdT 8 2 3
AUAT

@ men i fr ol pegSeia e i o st o s
Bt 2 | &§

() e s BN pen S e 3 V-I e % we
%Qwﬁqu@%@ﬁﬁmsawﬁvlaﬁwaﬁ@@ﬁﬁm 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.

15 P.T.O.
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24, (a) TrHl T i Svg =S T YT FI1 dIH & 2 3T Hewd GIRaU |
(b)  IIEY IR FH TER & s faded i |
(c) TTESLE 3R FHUEdsh & 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 31ea o SRl forelt forg W grachia & w1 fgifa & aren
frem fafan i sueht =men i | ¢ Bsan & et gameR. araTs
UTIT % AT YA hrg T FEEhIT & b foTu efeh edd il |

(b) Torelt ¥ AR W 1 cm @IS H1 HIS Bl G Fd g o1 Jo-fog W
o 3 qon TE8 X-3181 % Ifew 10 A o0 vaTed 8 @ ] | Y-318 W
wm@o-5mqﬁm§\m:ﬂqqq%wwlgl—qcl?lq%‘:rao‘rqﬁﬂrm
3 femm 3 I | O 5

(&\‘gmw

(a) b= r &H NG FUEE % HAW HUSA! o Hg § g x W
X-3187 = FEehI &3 % T 1ok gcad hifT |

(b) @ H T ATIR foheft arrardl Te ar, a5 A g/ yanfzad & W@
8, I 2 cm =1 - STUaRR A9 i TR § AISI T 7 | 36 919 6
g, T GEEhI & o uiETor 7R foum wma fifvw | 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)

(b)

26. (a)
(b)
(c)
(a)
(b)
' 55/3/1 |

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 Hehdl & 2
T iU |

@ T guig e fRet I % i v iy svewen O i
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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

L ]
. ;

e | S R
> Wl X5 0
S2 I“\\V

>

(c) In Young’s d@e 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.
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Draw a circ i@%lagram of an n-p-n transistor with its emitter-base
junction for];%rd 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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