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AT 3397 :

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. Trelt ome % B @ & fovarR AT R (Srmen) Se, @ 3§ 4
Sclag i ohl ATGIedeh A 9L AT THIT 9T & ? 1
How does the random motion of free electrons in a conductor get affected
when a potential difference is applied across its ends ?

2. I < i v 4 sufqeor Ged 3o = & fou stavas ‘har-gdg ddr
=1 giTg ifse | 1

Define the term ‘coherent sources’ which are required to produce
interference pattern in Young’s double slit experiment.

3. M AigleTa Tehdl (Rrati) & dgae (feeaet) 1 wh s 3@ AT | 1

Draw a block diagram of a detector for amplitude modulated signal.

4. Tordlt werel <A1 STTUfeTSh WA (FReRSierdl) () ST WM $H YehR Sh fehal
SEHAT R, L<p <1+¢ (T8 ¢ Th Y U ®) | 30 Frarehid qared <l Tepfd
%! Ig=H HIV | 1

Relative permeability (u ) of a material has a value lying 1 <u <1 +¢
(where ¢ is a small quantity). Identify the nature of the magnetic
material.

5. Tt Wi i o fafefa gareht wifw, Sftva fobn o gehat (Rameti)
quTeed W fohd FeRR MY St B 2 1

How does the effective power radiated from a linear antenna depend on
the wavelength of the signal to be transmitted ?

6. 3= IR h Teared! arETal el Freedt @ forr gt arg 1 goheT ™ A Al
STl & ? 1
A metallic piece gets hot when surrounded by a coil carrying high
frequency alternating current. Why ?

7. v (TRfRrmier) fea fagra w enutfa 8 2 3g@ il | 1

State the underlying principle of a potentiometer.
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11.
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G H 3T MY AR g foig AT ‘g’ T ‘q,) ThHgWM ¥ ‘4’ gt W feora
g | 37! Sied aTell W W@ W foa s foamg P W foga-a 1 diear
2 | 3890 A9 I g ey fehtet Tehd &, 3T 3g@ SifT |

. d

qaq q
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
9% 9o

T ol qiATiTeRT @ aTiEd g o & Ser 3cad, qreehid & W@ieli @i
eisu | Ife 3&d 1 9w Janed & @ 8l 3R 3&h! Ifd 3o arars | Bl h
TEAT n &, a1 YRR o qiweiE fom o ST g, 39 9T % SRu grehi
& & foTu ueh =astes IH hifvu |

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.

aww&mm v, a0 v, (v1>v2)§ | $ThI <igraTd
I H T & | 3 fafrn fordt yehm-Ead 98 W S-a 9 oAmafiad giet
TehTeI-fagd 3cei id & | WUl Afgd T hifve fh, fohm gam o (1) <fesp
T § SOl T IS BT AT (i) IcERId SehTEI-goreTl W1 STfehan
Tfast St 3feres ghft |

Two monochromatic radiations of frequencies v; and v, (v; > Vv,) 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.

forelt a%q & wg® gemest g a4 fafers 1 o % fou we fRwr sm@
ST | g Afw Ifdfers 3= T &4, a1 38 Hol @A o [T SASTh
fafey |

Draw a ray diagram for the formation of image by a compound
microscope. Write the expression for total magnification when the image

is formed at infinity.



12. a%@mqlaqu%ﬁwﬁm-éagﬁm: ¥, @ v, W fEE
3 | 39 fo=mg =y A & foru oravas a1 s & fol w e gw
HIT | 2

AT

g1 Tiehery wufava g8t A 3 B & fawa vV qen v+ oV 2 (S&T oV, V H
giEdd ), 3¢ fod § S Y SO TH-gW ¥ 5/ gt W @I T ® | e
s forggq-am qen fava yavrar & fore wey sgeaa hifsre | ferga-am qen femgq
favat & e grery & IR # <) Aewget fswst @1 sg@ Aife | 2

A

- —
Two point charges q; and q, 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 0/ 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.
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14.

15.
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G T W T aeh YUY § P 91 ‘Q’ TSl =1 I ffgu | 396 EoE &
Tod 1 ! g9 L 3T W fiflgu i FieH e hl Tau™ Jrelt SRy, |

A'—DO—X‘I:E—N

Name the gates ‘P’ and ‘Q’ in the logic circuit shown in the figure. Write
the truth table for the combination of the gates and identify the
equivalent gate.

A’—ME—<Y

T AR Fuee!, FSeehl arag ¢ qon =gl b 8, ¥ 1 9/ vaigd & @
2 | THH! Uh THEHN FrEehid & B # war i | graehr & Y feom,
FUSH! o T o A & | FISAH T A Il TA-ATY & ¢ =5 91d
HIT |

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.

foRet TreRTeT-Hadl 8 W TRl o ITaH § TehvI-faRiq ScEsH & W@ R |
38 U8 % H-BH i T WA §U, Al BISH 1 Foii (B ) T4 IcHSTq
FoTgH 1 el qred () % e g i AR |, F we § w9 R
A % ToTC T (HTe@) <1 Tehfel sh1 gwIiSy |

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 EV.



16. T AAHR I (@) PQMN i T PQ i AW-d1 Reeehral ST Tehell 2 |
PQ 1 @IS 15 cm B AT 3TT T9 4 Q 8 | 39! ARG | GWIT T ITFER
Teh ThHEHH Frhid & | TET 791 8 | 59 qraehi™ & ohl <ierar 0-25 T & el
3Eeh! e 9T (Q[U) % WUA o oreaq & | MN, NP a91 MQ Yedi &
gfeg 0 & | ST PQ ! 25 m/s % o & ST& fHehle W (1) Yo PQ
R % = Ui fogq-are® 9@ a9 (i) 99 § 98- Tl SRka fogg 9w o

giEhe I | 2
XNXx 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 15 ¢cm and
resistance 4 Q is placed in a uniform magnetic field of 0-25 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 25 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 xX X|x x
xMx x x x xQx x

17. a9 ¥ gig & @H () fret =mees o (i) Foret srefemers i gfataear o
e <l ZIMH o fTT Teh U1 (3TTerd) SHTST |
§Th 38 SIAER ol AN dTgehi o G&AT cd ad fasfa el & 9ai § hd
T TRl ST 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 ?
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19.
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gTg o Teh DI Ml W +Q AN 7 | 30 fhelt 2, o1q o AR I (AA)
1, MeflT wieX (Hfadt) & g W W@ T 7 | MATHR I T hIg 3G T
8 | TIAERR 9 6l 9 (I1Ed) den Hiad g8i W Tew % an H fafey |
fomg P, W forga-&m o fore =iseh fafiae |

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;.

TehaUll JehIST sl Teh THTR fRU0T G4, ‘@’ =grs i gdent fadt (feae) w
raad, <o, Tt o Tuad o HHR W@ T U W, faadq ¥ st 7 |
B0 & fagra o 39 g ¥ HifSe i

i)  Fa & 3fEs i e, o Stast @ g At R

(i) o5 § G GAI AR % IABI I Ao § T T Jiedt I 2 |

A parallel beam of monochromatic light falls normally on a narrow slit of
width ‘@’ 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.



20. T FATH W (dfgeht) HTG & ¥1iard C, @1 C, &, 5@l C, = 3C, | 3%l
IR H T T THAR Th V diee hl ol & et T 8 | IRY | Foft (3hl)
k, %l &g ToRam STTaT 7, A1k QT GETiE quia: TERE & &b | TR, et (k)
HI @i fean S @ SR gl wurien i ufgeed & i % TUE W T
T e O F g o S @ 1 Al s udt w wegais KR, @
Foll GieH ¥ Ugd 3TN GieH & a1 TS 6l (1) Juret enfar v (i) st

T Settatl w1 U™ 3d HITT | 3
k
[\
\/
V: — —
T Cy Cy

Two parallel plate capacitors of capacitances C; and C, such that
C, = 3C,, 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.
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(1)

(ii)

(iii)

Teh TS ISTELVT I RISy, foh foyq-grarehia O a1l a9 e i a1geh
gt & |

EAU! hHl 399 Bl & ? HISshIad Joal (3Aad) H ARt 1 <= 39
YRR T ATEeIh F g b 98 a1 b AT hl JIAE-AGR & A
(gefera &) @1 Smd 2

JTETh TohTuTl b T Tg@ 3TN T & ?

Answer the following questions :

(1)

(ii)

(iii)

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

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 ?

Write two important uses of infra-red waves.

T AR w01 RrEeht geamH m’ 7 R T8 W g e B, foreft graehia &
B#y A m s

(a)

(b)

Ifg E)Wésr g%mé,aﬁaﬂﬁq%%mwm
gl 71 s, Rt s smafa, o = qB/m gt |

Ife o 7%3’@@'&%3{ E &Y fasn & a1 g B/, @ B
ST Ffetd 9 31 TG hITTT | 3794 I hl ¥ hHIfT |

HAAT

I HScAl U T Teh YT AN@ §15Y AR 3Heh! hrfafes 1 @lerm
U HIT |

“TreaHrier (armrdt) s 9 gorfear ® ghg & 3Teh! Aiceal gutiear # o gig
1 BT STERTH T3 & |7 39 HIA I gE § SR ey |
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Consider the motion of a charged particle of mass ‘m’ and charge ‘q’
9

%
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 ;) has a component parallel to the magnetic field

-

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

OR
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.
TSl <l T Tohor PQ, foreht umesff ugrd & s Fiaiehr 5w & weteh AB W
I # e T SFER 3mmafad gt B | fe" &1 vads Hior 60° & 3R 38
ugrel 1 e 2 /43 8 | TSH € T9Rd §U 39 TRUT o 99 1 @
ST | frfa o qen o =1 & 91 1 o aiesed il |
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 /3, 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°

11 P.T.O.
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(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

IEM TSIUH, YTHTY] ShHT (Z) QAT G0 |81 (A), % Teh AT ohl
9 ot (MeV H) o ToIU T T (SASTeh) ITeh Tl — ~ggid qel
e o gedq I & Yei § fafeu |

BE/A 99T §&HM &1 A & &9 T M6 (A1), 2 < A < 170, H
& T SFTST | 39 UTH T ST, & Booh ATYehl b AT TAIT 5
TshH H, ol o foH=H bl AT i § HifT |

Write the relation for binding energy (BE) (in MeV) of a nucleus of

A . .
mass ZM , atomic number (Z) and mass number (A) in terms of the

masses of its constituents — neutrons and protons.

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.

BISEISH TV <hl o9 Iafoa oFeee § Soiaeid <l Hhefla B &1 a=
212 x 10711 m ® | fedta S orewen @ sweht == &1 9@ 3@
iU |

o sraee (Freae srawen) # soagia &l $d S9i —13-6 eV 7 | JoM
afera sreen o @bl (1) TIfds et aen (i) fedrfas et sma hifse |

The orbital radius of the electron in the first excited state of
0—11

hydrogen atom is 21-2 x 1 m. Find out its radius in the second

excited state.

The total energy of the electron in the ground state is —13-6 €V.
Find out (i) its kinetic energy and (ii) potential energy in the first
excited state.

IS 1 ATrS o T AR gg (FeT) B T o | Slaedl wlieer § 39k i
T TR B 1 qq1 A | IS A W1 foh ITeh T h UTH & Th GLHAR T
3 | 3T SfaX | gBT o . Tt ¥ frect fafetor 39 R 1 R 81 dehd
3 ? Sleet g1 wehfd & uverd, I8 gford & Rreera & ot 98 TR
HETER A 8 G B H el &l T |

@)
(ii)

3T A TR el 1 e ok 2

IS 7 g M fb UM I qd ¥ Ses e 20 mo ot |
afteher ShIfTT fob 38 2/t | fafear stfaepa fpaefl g8t @ ug= wehd
& | geeft &1 5o =61 W 6400 x 102 m T iU |
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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 103 m.
27. Tu3 © Tuie 7o fogq Aeash (fwy Sa) H, fhw@is o Ml 1 3w aid

g, U9, R=8 Q H AR (ITYh) Wfth o A I IRk HIT | 3
E,. =8V
B—< |} AMNWN—C
R=8Q
Al—> AMNW———D
I+
E II F
IZ

In the electric network shown in the figure, use Kirchhoff’s rules to
calculate the power consumed by the resistance R = 8 Q.

I, E1|=8V r;=1Q
B |I AMIWWWN——C
R=8Q
A ANNVWWN——])
Il+I2
E II F
I2
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28.

29.

55/1/3

fopell PR IqA 8 & Teh AR ny U 1 HILH & IR gl 3R ny
YT H HILH B | 3T I8 I G&I ¥ W Th fog a9 =@ 8, ny
AUSIdATh a1 31Uk foier Arewq H | 35k Wfdfera &1 ST <31 o folw U
oRT0T 3T SIS | 39H, HIEAH W ST9adHTeh dUT 3Ad U8 i Fshdl BISAT
vgl H g <l g qen Wiafers < gt o ofter sy Ycad IfT |
39 G99 ¥ Iql 3G Ol o [OIT TiF-Heht FF o oFw1eh ITH i |

atera

(a) Maerd: glaa g qun ayfaa yw § 3w (W) fafau |
(b)  ©SY foh rohTer ATt <ht Tohfd TR Bt B |

(c) 3T o [ohHl o= it | § 3T1d U T 1 AlG ThHT Tiorise |
<@, T dciliss I FAM T Yeh i digal § ghg R HH gt &
2 | 39kl 3T 3TNE@ & gl 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.

(a) Ueh G <hl HEMEAT 9 <wisy foh TiU-grie ¥ gl W dem Ufetes favg
FU I B |

(b) qui-att fepeptl 1 ufiuy 3@ sATEY | 3ol wRIfAf 1 avi i
qer fasft et frfq qUTedt i essu |

YT

14



(a) Uk UNUY MW grI G&9 # Tqu hifsre for fasht qen frfa sifireemon =
AR HH & fow C.E. fo=ma # fFft n-p-n gifviee &1 3w &
foran ST 2 1

(b) Torell oifTeet Jadss & Qifets & &9 4 fsha1 & & fagra &1 98w o
Tuit HINTT | 3o, TEvTs ufuY R@ % ST g Wy hifve fh
qifer ¥ Tq: IRUTfId giei & ITH 8Id & | 5

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

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

OR

(a)  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.

(b)  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.

30. (a) TUH U LCR 9wy, giad i o foret T.HY. (a.c.) @10 & I31 2 |
IUIE HoR NG 13T 3TN A G o AW qT Hell Il (B
W) % AT Toh e ogedel I |
(b) 3G % T wiosra () wd KT | g gkawdl, Ry a9 Ry
(R; > Ry) o ToTT WHY. (a.c.) BId hl A o 1Y Toed 9/ % TR
Wl G % T Tk W (IAMeTE) SHIST | $HE U i Q
gferfya hifse aen fofew o6 soeht ufme &t egfim (aweeon) & =
iRt Bl @ | 5

HAYAT
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(a)

(b)

(c)

(d)

(a)

(b)

(a)

(b)

(c)

(d)

TH. (a.c.) T H THh AWIRD IRG@ SHSY qAT Heh! HRAAY h1
fagra fafau |

TRl S ©, TR Hecll ¥ Trag Treehd Foed H fohd SRR aiEd
IERIBSIIR

yia foRgq-ate® s@ (3.UH.UH.) o AfUehad AF % T T 5
eqd Hhitee a1 Iia fogd-ares s i fewn @ foe fFrem fafaw |
Jraehid & hi foum < |HE AHER Sl guH W, FHd fagd-aes ad
(3.TH.T%.) & U & 1Y YadT i SISy |

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.

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

Draw a labelled diagram of a.c. generator and state its working
principle.
How is magnetic flux linked with the armature coil changed in a

generator ?

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

Show the variation of the emf generated versus time as the
armature is rotated with respect to the direction of the magnetic
field.
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