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i) G geT A E

(i) STYF-Y7 5 HT30 F7 & | Fo71 T8 a% & ¥ 3d-7g3eiiy Fo7 & 3k
T e 37 FT 8 |

(iii) 3979 T 18 H Y% J97 gt 37 &7 &, Y9719 T 27 H I3% J97 @7 7% &7
8 3N 97 28 @ 30 F Y9 FI7 Giel 37 7 5 |

(iv) @7 371 arct 39791 & & T GoTwes Jo7 & |

(v)  J¥-Y7 § GHT T Hi3 [dhcq 781 & | a4, g 37l aicd b J97 H, T bl
FIc? U 97 H 3N qie 371 dict @il F991 § S7aikes TI7 YTT 1697 T 8 |
98 Io1 7 379! 170 7T 5T 7 G FaoT TF FIT & HAT 8/

(vi) PFAPAR F ITIIT BT FHIT TG & | TANG T FTVIF § Tl 3T TGTIHT
R BT 1T FT GFd 8 |

(vii) ST&T HTTIqH & 319 [E1TRad Yilae [HIarie] & HiHl &1 39917 H qhd &

c=3x10%m/s

h=663x103%*Js
e=16x101°C
=41 x 1077 T mA™!

1
4re
(o]

=9x10°Nm?2(C?2

m, = 9-1x 1073 kg

General Instructions :

(1) All questions are compulsory.

(it)  There are 30 questions in total. Questions No. 1 to 8 are very short answer
type questions and carry one mark each.

(iit) Questions No. 9 to 18 carry two marks each, questions 19 to 27 carry
three marks each and questions 28 to 30 carry five marks each.

(iv) One of the questions carrying three marks weightage is value based
question.

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

(vi)  Use of calculators is not permitted. However, you may use log tables if
necessary.
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(vii) You may use the following values of physical constants wherever necessary :
c=3x10%m/s

h =663 x1073*Js

e=16x10"1°C

U, =41 x 1077 T mA~!
1

4n80

=9x10° N m?2(C?2

m, = 9-1x 103 kg

1. Tovemadt (defRmmie) fea fagra w snearf@ 8 2 3g@ $ifve | 1
State the underlying principle of a potentiometer.

2. 3= M h TeATEd! grETal fohell et ¥ o g3N 1g 1 ghsSl T FAl &l
ST B 2 1
A metallic piece gets hot when surrounded by a coil carrying high
frequency alternating current. Why ?

3. Tt W& i o fafefia waret wite, dfva fhu o oenal (Rmet)
e R fopm Tehr f9f et 8 2 1

How does the effective power radiated from a linear antenna depend on
the wavelength of the signal to be transmitted ?
4. TER N H TYH AN (M) 1 U sclfeh 3@ AT | 1
Draw a block diagram of a transmitter used in communication system.
5. Wﬁmmwaﬁ@m ‘q, AU ‘q,’ TH-GEL ‘4’ g0 W feura
g | ! TS aTell W W@ W o s fomg P W forga-am A et s

2 | 390 A9 I g ey et dehd B, 3T 3g@ il | 1
° d °..... P
4 R

Two point charges ‘q,” and ‘q,” are placed at a distance ‘d’ apart as shown
in the figure. The electric field intensity is zero at a point ‘P’ on the line
joining them as shown. Write two conclusions that you can draw from

this.
° d °..... P
q a4
6. I < ffed v § sufaeor 9ed S = & U stavas ‘wargdg |
=1 gftarfyg il | 1

Define the term ‘coherent sources’ which are required to produce
interference pattern in Young’s double slit experiment.
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forelt wered <t smiferss areTRr (FreeRRfierd), p = 400 B | 78 fohE wela &
Jreehid g 7 ?

Relative permeability of a material, u = 400. Identify the nature of the

magnetic material.

fore a1 o Rl W T OWaT=R STIWE TR (STR) e, df I8H g
STl Shl ATGIoHeh T I AT THTE TSl § 2

How does the random motion of free electrons in a conductor get affected
when a potential difference is applied across its ends ?

aﬁ@mqlam%%ﬁmﬁgﬂ-%ﬁgﬁm: ;;Ff&ﬂ;;tl'{ﬁ\%
3| 38 fome = u" & fou orevas a1 & fou w e g
i |

AT

3l frehery wmfawa gst A 3R B & fawa vV @1 v+ 8V 2 (ST 8V, V H
aiEd 2), 3= o H S MU HER Th-gat § &/ gl W W@l 1 2 | 3
s fora-a= qen fava yavmar & fore ey sgom hifse | foea-a e fagq
fawai o off= "rary & IR § §F Aewyul (RN S 3@ HINT |

— —
Two point charges q; and g, are located at r; and r, respectively in an
%
external electric field E . Obtain the expression for the total work done in

assembling this configuration.

OR



Two closely spaced equipotential surfaces A and B with potentials V and
V + 8V, (where 8V is the change in V), are kept 8/ distance apart as
shown in the figure. Deduce the relation between the electric field and
the potential gradient between them. Write the two important
conclusions concerning the relation between the electric field and electric
potentials.

A

10. 97g % Uh B Mol W +Q 7MW 7 | 38 fhelt 912, g1g & MR Hiv ()
1, MeATT wieT (hfadt) & g W T T 2 | MATHR I T hig AT Ta1
8 | TR I hH S (STed) e fiad gsi | ey & IR # fafaw |
forg P, W farga-&am & fog s5emk fafaw | 2

A small metal sphere carrying charge +Q is located at the centre of a
spherical cavity in a large uncharged metallic spherical shell. Write the
charges on the inner and outer surfaces of the shell. Write the expression
for the electric field at the point P;.
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12.
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T ARIARR Fuse!, foraehl awams < aan dieE b’ 8, ¥ 1 9/ JaTfed & @&
2 | 3G Ush UHEHH JrEhiT & B o e TR | greshi & sl e,
FUSH! o T o A & | FUSH W AH aTel TA-AT0 & ¢ e wmd
Hhifs |

A rectangular coil of sides I’ and ‘b’ carrying a current I is subjected to a
%
uniform magnetic field B acting perpendicular to its plane. Obtain the

expression for the torque acting on it.

Teh TRATRR 919 (S¥) PQMN 1 Yo PQ &1 3M-He fawehmn S @eha 7 |
PQ 1 @18 20 cm B AT 391 g 5 Q 8 | 39! NG H T T FAFER
Teh THEHH Jraehid & T W& T 8 | 36 Jreehid & i digal 0-2 T 7 qef
gaeh! foum uTer (S[U) % THAA % @reEd 8 | MN, NP de1 MQ st &
gfeie v § | 4o PQ 1 15 m/s % I A oTeX febre W (1) Y91 PQ
it & <= I foegq-ares sa@ qen (i) o § a8 arent I fogga g o

giehe I |
XxNXx X X X XPx X
x| X X X X X |x x
X| X X X X X |x x
X| X X X X X |x x v
X| X X X X X |x x
x| X X X X X |x x

xMx X x X xQx x

A rectangular loop PQMN with movable arm PQ of length 20 ¢cm and
resistance 5 Q is placed in a uniform magnetic field of 0-2 T acting
perpendicular to the plane of the loop as is shown in the figure. The
resistances of the arms MN, NP and MQ are negligible. Calculate the
(i) emf induced in the arm PQ and (ii) current induced in the loop when
arm PQ is moved with velocity 15 m/s.

XxNXx X X X XPx x
x| X X X X X |x x
X| X X X X X |x x
x| X X X X X |x x v
X| X X X X X |x x
X| X X X X X |x x
xMx x x x xQx X



13. TH vl IHATIRT & aTed Togd 9T o R0l 3cdd, Jraehid & T@1edl ol
T | A 380 [ 9 JaTfed & @ 8l AR 38eh! Ui oh1s arars § Bl
T n 7, a1 URR & uftefi fem o 3w g, 39 9w % SR gEaeh i
& % fofe s ok W I | 2

Draw the magnetic field lines due to a current passing through a long
solenoid. Use Ampere’s circuital law, to obtain the expression for the
magnetic field due to the current I in a long solenoid having n number of
turns per unit length.

14. e Th@-Ead 98 W Tr-fopo & omaaT § wehrer-fed, ScdeiA B @I R |
9 Y8 % HE-Fe Sl TG WH Y, A BieHl hl FH1 () 91 Ieatsid
SAFLHI <l S-Sl TR (L) % St Gy 1A T | E, % %o 5 §9 4
A % TTT 7T (3TTer@) 1 TR i SISy | 2
X-rays fall on a photosensitive surface to cause photoelectric emission.
Assuming that the work function of the surface can be neglected, find the
relation between the de-Broglie wavelength (1) of the electrons emitted to

the energy (E ) of the incident photons. Draw the nature of the graph for
A as a function of E, .

15. 9 H gig % @A () FRE aees ao (i) TRE STedemeh i Afagehdr |

YTard =l SN o T Teh UT% (ST ST |
Soh 39 Y@ hl AN dT8hl o &A1 I qo faifd &1 & 9ei § 8
wy fopam STaT B 2 2

Draw a plot showing the variation of resistivity of a (i) conductor and
(i1) semiconductor, with the increase in temperature.

How does one explain this behaviour in terms of number density of
charge carriers and the relaxation time ?

16. &l U MU qek ufiyy sm@ ® P dun ‘Q el % A Tl | I S %
oI 1 ! Y89 L 391 AW fiflgu i ToieH Te i Toqu aneft S8 | 2

_ x@‘)—”

Ao——
Name the gates ‘P’ and ‘Q’ shown in the figure of logic circuit given below.
Write the truth table for the combination of the gates and identify the
Bo——

equivalent gate.
. {@o—o Y
X
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17.

18.

19.
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%ﬂgﬁq@%wwmmmwlsﬂiﬁaa@qﬁﬁ(@mﬁ)
|

Draw a schematic diagram of a refracting telescope. Write its two
important limitations.

QA wehadll faferton <61 sgfoal s v, q° v, (v, > vy) 8 | el dfisrand
IE | uH 7 | A TRt foreft Jepm-Ead 98 W aR-aR 8 SAmfad gt
ehT9]-foeld IcsiH Hd & | BRI Hlsdwﬁﬁnﬁﬁ ﬁh‘aa’mﬁ (i) 3Tfereh

& U SASEHT b1 Icdoid I AT (i) IcafSd TehTIl-Soiael <hl Aferehad
T Sl AT B |

Two monochromatic radiations of frequencies v; and v, (v; > V,) and
having the same intensity are, in turn, incident on a photosensitive
surface to cause photoelectric emission. Explain, giving reason, in which
case (i) more number of electrons will be emitted and (ii) maximum
kinetic energy of the emitted photoelectrons will be more.

T ARG HU SEeh gomE ‘m’ 7 3R 58 W o o1mew 7, freht grechia &=
B v AR R @R

(a) ARG 7@@@3@3 Eﬁsm%,?ﬁm%a—gwww
ng’(ﬂﬁ%ﬁﬂ,ﬁ'&lﬁﬁ“ﬂ'ﬂﬂ@%,w:q&m@’ﬁl

b)  aR AT o geEE a9 B R % e w5 e @, 9
S Afetd 9 ST L@ hINTT | 3794 IT 6T Y HIfre |
arera
I HSod! UNHTH HT Teh FTLYT NG RT3 3Gh! RIS H1 wierg
Tuiq I |
“Ueamrfier (ammTdt) 6t ar gofean § gfg & IHh! deear gafeat § o Ifg
T BT ATETIH T&1 2 |7 39 He il gy § wrv fafaw |

Consider the motion of a charged particle of mass ‘m’ and charge ‘q’
N -
moving with velocity v in a magnetic field B.
% %
(a) If v is perpendicular to B, show that its describes a circular path

having angular frequency o = qB/m.

_)
(b)  If the velocity v has a component parallel to the magnetic field
%

B, trace the path described by the particle. Justify your answer.

OR
8



Draw a schematic sketch of a moving coil galvanometer and describe
briefly its working.

“Increasing the current sensitivity of a galvanometer does not necessarily
increase the voltage sensitivity.” Justify this statement.

20. TS ! HrawSt o R H FAR g8 (1) & WA | Sl gl ¥ 3 R

T TG BH HUA A | IS A Q@ fh I Bk U B Toh GHER TR

3 | 394 SfaX | gBT o 1 /et ¥ Fect fafetor 38 R 1 R0 &1 |ehd

3 ? X g wehfd & uvErd, 384 gfoe § fiehra o o 9§ TR @l

JETER A | g B H %l &l T |

() g 7 Tord qoat o1 wea fepa 2

(i) TS 9 I @ fh TIAT 1l Yad & S T 20 m off |
afeher HINT foh 380 2/t @ fafertor stfessam foral gt 9o 9= wehd
& | geeft 1 B39 61 7 6400 x 102 m TR iU | 3

Anuj’s mother was having constant headaches. After a medical check-up,

she was diagnosed with tumour. Anuj realized there was a

telecommunication tower very close to their house. He enquired from the

doctor if the radiation from the tower could have caused the tumour. As

the doctor supported his anxiety, he lodged a complaint with the police

and ultimately succeeded in getting the tower removed to a distant place

away from the residential colony.

Answer the following :

) What values were displayed by Anuj ?

(i1))  Anuj made a rough estimate about the height of the antenna to be
about 20 m from the ground. Calculate the maximum distance upto
which radiations from the tower are likely to reach. Use the value

of radius of the Earth = 6400 x 10% m.
21. 3@ # ewiw MU fagq deas (vimy ) # fewEs % fEm % s g

R =8 Q Uiy # =IRYa (IUh) WMk 1 Ui hINT | 3

I, Elrlzv =40

B || AMWN——C

R=8Q

AlF—>—mAWWW—— 1D
IL+1,

E < I} F
12
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In the electric network shown in the figure use Kirchhoff’s rules to
calculate the power consumed by the resistance R = 8 Q.

B—< |} AMW—C
R=8Q
A ANMNIWN—— ]
I+
E < II F
I2
E,=8V

22. T AR wie (dfgert) "Ml i aird ¢, @1 C, &, Sl C; = (Cy)/2 |
! G § T T FTTER Th V diee i ot & ST T 7 | IRY | Hoft
() k, I ¢ fomarn SIran 7, rfer g1 denf goid: ooty g @eh | fk, $oft
(k) ! @i g Srar g 3R gHl gt 6t afgeredi & &9 % TIH & T
wragd e B Ot d g foEn S ® 1 Al g ot o wdgdi K &,
Foll @i ¥ T8al IR @iad o a8 FASH i (1) JoTelt ariar iR (i) Jwret

T St s AT AT HINT |
k
[\
\/
VE — —
T Cy Cy
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23.

24.
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Two parallel plate capacitors of capacitances C; and C, such that
C, = (Cz)/2 are connected across a battery of V volts as shown in the
figure. Initially the key (k) is kept closed to fully charge the capacitors.
The key is now thrown open and a dielectric slab of dielectric constant ‘K’
is inserted in the two capacitors to completely fill the gap between the
plates. Find the ratio of (i) the net capacitance and (ii) the energies stored
in the combination, before and after the introduction of the dielectric

slab.

(a) ETESNH T H I=<HaH Ioigeid Herl H B=ar 5.3 x 1071 m § |
n = 2 HET § Gh! B &1 qfiehed HIfT |
(b) EEeNH Y f fgdfw Afa stawen d, oA A ol
~1-51 eV B | T shifvT sHehl — SEt ofaEem |, (i) Tiast St qen
(i) feufast st | 3
(a)  The radius of the innermost electron orbit of a hydrogen atom is
5-3 x 10~ m. Calculate its radius in n = 2 orbit.

(b)  The total energy of an electron in the second excited state of the
hydrogen atom is —1-51 eV. Find out its (i) kinetic energy and
(ii) potential energy in this state.

(a) I;M TSIUH, YTHY] ShHTe (Z) QT G0 |81 (A), & Teh AT 6
9 ot (MeV H) o [T T T (SASTeh) ITeh i — ~ggiq qel
el % geauHl @ gl ¥ feiflau |

(b)  BE/A T1 GoWH & A & &9 T UTh (3T@), 2 < A < 170, HiH 0
o T SFTST | 39 UTH T ST, & Booh ARl o ATWhIT Holdd
ThT H, ol o fomIeH &l ST & § i | 3
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25.

26.
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(a)  Write the relation for binding energy (BE) (in MeV) of a nucleus of
mass éM, atomic number (Z) and mass number (A) in terms of the

masses of its constituents — neutrons and protons.

(b) Draw a plot of BE/A versus mass number A for 2 < A < 170. Use
this graph to explain the release of energy in the process of nuclear
fusion of two light nuclei.

THAUT JRIST I Teh THTR fRUOT G, ‘@’ =igrs i gdent fadt (fee) w
raad <o, forlt o T9ad o THR W@ T g W, faadq ¥ st g |
gSTH o g o 39T g’ W <hifae T

(i) o A s A AR, 3 3hast @ gt B B |

(i) g ® G T 3R % Ifasi A farar 7§ Freaw wHT St el R

A parallel beam of monochromatic light falls normally on a narrow slit of

width ‘a’ to produce a diffraction pattern on the screen placed parallel to
the plane of the slit. Use Huygens’ principle to explain that

(1) the central bright maxima is twice as wide as the other maxima.

(i1)  the intensity falls as we move to successive maxima away from the
centre on either side.

() U WA 3 g sy 5 forgq-graehi i it qen dam 61 aresh
d Bl 8 |

(i)  HEAAT ¥ 39 BI & ? WIHHIA doal (3Tfad) H AGRT 1 =I5 9
YT HAT TE9IH 1 5 foh 98 A o A hi SFIAG-TEGN & HA
(gferd &) @ i 2

(iii) 319k ToRTOTl o g1 IgE 3TN 1§ 2

Answer the following questions :

1) Show, by giving a simple example, how em waves carry energy and
momentum.

(i1) How are microwaves produced ? Why is it necessary in microwave
ovens to select the frequency of microwaves to match the resonant
frequency of water molecules ?

(iii) Write two important uses of infra-red waves.

12



27.

28.

YT I Tk foor PQ, Toreft uresll ugrd & s Fiyemer 5w & e AB W
ITRE | T T IER 3Hfqd Bt g | ST 1 79ades hivl 60° 7 3TN 38
gt 1 e 2/4/3 2 | fi5W @ TeRd gU 39 TR % 9y 1 ergEm

HIfSu | frta o qen e w101 & 91 61 ot gl hifse | 3
A
P 60°
Q
B C

A ray PQ is incident normally on the face AB of a triangular prism of
refracting angle of 60°, made of a transparent material of refractive index
2/V3 , as shown in the figure. Trace the path of the ray as it passes
through the prism. Also calculate the angle of emergence and angle of

deviation.
A

60°
Q

B C
(a) Ueh ARG <l HEFAT ¥ ewisy fob Tiv-srie ¥ gl wa qen Uften fova
U T B |
(b) qui-att fepept w1 uftgy s sATST | 3Rl wRIfAfy 1 au Hifvg
qer fasft ot ffa qureal =1 eise | 5

HAAT
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(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Teh YUY 3G g0 H&9 § Ty <hifore for fasf qen frfa sifirereron =
AR HH & fow C.E. fo=ma # ffft n-p-n gifviee o1 3w a0
foran ST 2 1

fordft oifTeet yadds &1 qifers & &9 § fham & & fagra &1 @8v o
guia HITT | 3o, AEvTs UfuY ARG & ITA g1 Wy Hife b
qifer ¥ Tq: IRUTfTd giei & ITd 8id & |

Explain with the help of a diagram, how a depletion layer and
barrier potential are formed in a junction diode.

Draw a circuit diagram of a full wave rectifier. Explain its working
and draw input and output waveforms.

OR

Explain briefly, with the help of a circuit diagram how an n-p-n
transistor in C.E. configuration is used to study input and output
characteristics.

Describe briefly the underlying principle of a transistor amplifier
working as an oscillator. Hence, use the necessary circuit diagram
to explain how self sustained oscillations are achieved in the
oscillator.

& Ivft LCR uftay, uferdt ermef = foret Tl (a.c.) &l & =1 8 |
IUIE HoR MW S5 3TN THE G o AW qT Hell Il (B
WTeA) o foIC T =eisfeh ogeuel i |

G % fou uiderg (w@) W HifSe | @ gfcdigl, Ry a9 Ry
(Rq > Ry) o ToTT WHY. (a.c.) AId hl A & &Y Torgld gm1 o g
Wl G % T Tk W (IAMeTE) SHIST | $HE U i Q
gferfya Hifse aen foafew o6 soeht ufmer &t agfim (aweeror) & s
9IfirehT Bt & |

HAYAT

14



(a) TUH. (a.c.) AT H1 Tk AHIhd ARG SAEY qAT 3Uhl HRTATY h
fogra fafay |

(b) Torell S o, =R Heoll ¥ drag Frah T § fohd YR uftadH
feRer ST 7 2

(c) i@ foggaaes sa (3wa.H.) & AfUhan o &% fu & =9
Feqa Shifo qen Ifta foggq-args st <t feem & fore fem fafaw |

(d) graehia & i foem o AHe e B guH W, A fagd-ags ad
(3.TA.US.) & T & Y YHad i ST | 5

(a) A series LCR circuit is connected to an a.c. source of variable
frequency. Draw a suitable phasor diagram to deduce the
expressions for the amplitude of the current and phase angle.

(b)  Obtain the condition at resonance. Draw a plot showing the
variation of current with the frequency of a.c. source for two
resistances Ry and Ry (R > Ry). Hence define the quality factor, Q
and write its role in the tuning of the circuit.

OR

(a) Draw a labelled diagram of a.c. generator and state its working
principle.

(b)  How is magnetic flux linked with the armature coil changed in a
generator ?

(c) Derive the expression for maximum value of the induced emf and
state the rule that gives the direction of the induced emf.

(d) Show the variation of the emf generated versus time as the

armature is rotated with respect to the direction of the magnetic
field.

55/1/2 15 P.T.O.
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fopell PR IqA 8 & Teh AR ny 39T 1 HILH & IR gl 3R ny
UG H HILH B | 3T I8 I G&I I§ W Th fog g @ 8, ny
eI ot H(eeh forel wieam o | 36 Widfars &1 s941 g9 & [T T
ToRT0T 3T SIS | 39H, HIEAH W ST9adHTeh dUT 3Ad U8 i Fshdl BISAT
uei H g 1 gl q iafers 1 gl o o= gy good HINT |
39 G99 ¥ Iql 3 il o [OIT oig-Heht Y ol oIwieh ITH hiT |

AT

(a) aewrd: glaa g qun aagfaa v 7 3w (¥g) fafau |
(b)  ©SY foh rohTer ATt <t Tohfd TR Bt B |
(c) 3T o [ohHl o= it W § 3T1d U T 1 AlG ThHT Tiorise |

<d, 1 JioRiss I gAH W TR I dlear § ghg TR FwH g
2 | 39kl 37O 3TNE@ & g SIRSAT hIfTT |

Draw a ray diagram showing the formation of the image by a point object
on the principal axis of a spherical convex surface separating two media
of refractive indices ny and ng, when a point source is kept in rarer

medium of refractive index nj. Derive the relation between object and

image distance in terms of refractive index of the medium and radius of
curvature of the surface.

Hence obtain the expression for lens-maker’s formula in the case of thin
convex lens.

OR
(a)  Distinguish between linearly polarised and unpolarised light.
(b)  Show that the light waves are transverse in nature.

(c) Why does light from a clear blue portion of the sky show a rise and
fall of intensity when viewed through a polaroid which is rotated ?
Explain by drawing the necessary diagram.

16
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