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(iv) @7 3H] T T 8 & UF Qoo J97 & |

(v)  J97-Y7 H GHT T Hi3 ldhcq 781 & | a4, & 37l qicd T J97 H, dd-30ehl
FIc? U Y97 7 3N qie 371 dic? @il F991 H Saikes =37 Y77 191 T & /
og yo1 7 379! 130 T 59T § G T TF I & HAT & [

(vi) DAPAI F IGIT HI 3FHIT TgT 8 | TIMT TG TT9IF § T SITT TPTIHIT
G &7 91T HT Ghd & |

(vii) 8] STITF & ST HE/Tigd Gl Il & FiHl BRI F GHa & -

c=3x10%m/s

h =663 x 10734 Js
e=16x10"1°C
H, =41 x 1077 T mA™!

T
4re
(0]

=9x10° N m?2 G2

m, = 9-1 x 1031 kg

General Instructions:

(i) All questions are coinpulsory.

(it)  There are80 questions in total. Questions No. 1 to 8 are very short answer
type questions and carry one mark each.

(iii) 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) gOne 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 x 10734 Js

e=16x10"1°C

U, =41 x 1077 T mA~!
1

4T580

=9x10° N m?2(C?2

m, = 9-1x 1073 kg
1. et =mers o R @ T favar AT R (SFTRT) Se,(dr SEH 4
SCTdHl <l ATgfedeh T I AT YW ST & ? 1

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

2. I o i v § sufqeor Ged 3 i & e ST ‘har-dag @idr
1 qRTYd HifT | 1

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

8. M Higlaa Tehdi (Rreti) & dg@me (feeaet) 1 U s 3@ TARY | 1

Draw a block diagram of a detectorfor amplitude modulated signal.

4. Tordt werel <h1 STTUTETR URTEAA (FreRRierdl) (1) 1AM $H FehH SAch foha
S HRAT €, 1<, <1+a(31318®33rqrrf§1% | 39 Fraehi geTel shi THfd
! gE hHIY | 1
Relative permeability (u ) of a material has a value lying 1 <p <1 +¢
(where € is .a small quantity). Identify the nature of the magnetic
material.

5. foet Wllm W u fafeef@ gwreht wifts, Sfva fobw o wehai (famati) <t
el o fohd TeRR ¥ il B 2 1

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

6. = IR TeaTed! arETal fopefl et ¥ o gt arg 1 goheT ™ R Bl
STt & ? 1
A metallic piece gets hot when surrounded by a coil carrying high
frequency alternating current. Why ?

7.  Taveurd (TRfRrmier) fea fagma w enutfia 8 2 3g@ il | 1

State the underlying principle of a potentiometer.
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8. 3@ H TWT MY HFHR T fog 3Tew ‘q,” qA1 ‘q, Th-gH & ‘d’ gl W feorq
g | 37! Sied aTell W W@ W foa s foamg P W foga-a 1 diear

2 | 390 A9 I g ey fehtet dehd 7, 3T 3g@ SHifT | 1
° d >0 .uuet 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 ® . uunt P
q ag

9. UH oAl gRdTiereRT ¥ Yafga foed w6 R 37U, ey, & @I i
Tise | Afc 3ol [ 9™ YaTiEd & @ & 3R s5eh! Ui Zhigramsars § B 6l
T n &, a1 U o gfuel fom & Ui g, ZEET o SRl grEeh
&3 @ fou weh =stes g8 hifSe | 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.

10. Sl Uehaufl feferwoli ol ST ShET: v, AT v, (v; > v,) B | THRI dlerard
AU § TuH 7 | I fafrufenEt Thm-Ead 98 W S-a € SAHiad s
TehI9I-feEld IS hid & [ehru Higd Ty <hifsw fos, fohm g 9 () wifers
e T Soreil 1 SeES BT a1 (i) Scaid SRTSI-Serdel W1 STfiehan
T Sl ATk g 2

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.

11. ¢fpEft a%q & o geueell gra s yfdfera &l gorie & fofe we fomw sma
S5 | G Afaw Ifdfers 3= T &4, a1 38 Hol @A o T SASTh
fetfm | 2
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.
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12. aﬁgmqlaqu%ﬁa@ﬁgﬂ-éagﬁm: ¥, @ v, W fEE
3 | 39 fo=mg =y A & foru oravas a s & fol w e g
HIT | 2

HAYAT

2l frehery wmfawa gsi A 3R B & fawa vV 91 V+ 8V 2 (I 8V, V. &
uitEdd 2), 3= o § QT M0 SIER TH-gE | 8L g W @1 T @Y §Th
s foggq-am qen fave yavrar & fore wey sgeqa shifsre | fergq-aer e feorge
faval < =9 ey & IR | 3 HE@ul (HShNT 1 3g@ hITIT, | 2

A

Two point charges q; ind q, are loeated at ;1) and ;2) 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 + 38V, (where 8V is the change in V), are kept 8/ distance apart as
shown indhe 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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13. 3@ H T MU qeh GOy § P’ q1 ‘Q Wi o1 I fflay | 39 daoH &+
oI 1 ! Tga™ L 3Th1 AW fflgu i TieH e hl Tu™ gl s-Re | 2

A'—DO—X{: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-—H@—N

14. UH AR FUec!, Th T 4 a1 =es b &, 9, 1 & Jaid & @&
8 | 3HP! Th UHHHH grehid & B # Tl e | Srehia & i foom,
FUSH! o q o TFEad & | HUSA W A el Sd-ATE0 o [0 s 9md
HITT | 2
A rectangular coil of sides ‘I’ and ‘b’ earrying 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.

15. forell Jehrer-wadl 98 R ToH-fohtull o M9 & SehI-foeq 3cdsH &l @l & |
sagﬂga;w-wéﬁmmﬁgq, A BIEH! sl Seil (B, ) 1 Scatsid
oAl hl sl qUTeed (o) % sie Heg Hq HINTC | E % o & &9 H
A\ {8 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 EV.
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16. T AAHR I (@) PQMN i T PQ i AW-d1 Reeehral ST Tehell 2 |
PQ 1 TS 15 cm B AT 3TT T9 4 Q 8 | 39! ARG | GWIT T ITFER
Teh ThHENH Frhid &7 | TET 791 8 | 59 qraehi™ & <hl <iear 0-25 T & el
3Eeh! e 99T (Q[U) % WUA o oreaq & | MN, NP a91 MQ Yedi &
gfeg 0 & | ST PQ ! 25 m/s % o & T8 fHehle W (1) Yo PQ %
R % = Ui fogq-are® 9@ a9 (i) 99 § 98 arent IRa fogg 9w o

gfieherd IS | 2
XNX 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 L
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 mi/s.

XxXNx X X X XPx X
x| x x x X RE=ST
x| X X 3R x||x X
x| X XX x X | x X W
X| XamBATX. X X | x. X
Sl By W e i o ||| 51T
xMx X x X xQx x

17. 9 Hegig o @ () FRE e ao (i) Topel STed=mersh i Ufgehar |
IHEd i G % [T Th U (3Aer@) SsT |
Soh S5 JAER i TG dTEeh] & &I B T faoifd i o Ual H &
Ty fopa Smar 8 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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18. oTg % Ush B M W +Q MW 7 | 3 fohelt 1, o1q o MATHR I (AA)
1, el wieX () & g W W@ T 7 | MATHR I T hIg 3G T
8 | TIAERR Y 6l F (IrEd) den Hiad g8i W Tew % an H iy |
formg P, W fergg-&n < fo7Q =asten fetfaq | 2

A small metal sphere carrying charge +Q is locatéd at the centre of a
spherical cavity in a large uncharged metallic spherical shell. Write the
charges on the inner and outer surfaces of theshell: Write the expression
for the electric field at the point P;.

19. Uhavll Jehrel hiUsh TuT<R R0l G, ‘@’ =g’ 6l uach foll (feele) W
IFEId ZhURL, NSl & FHAE o HHI-R @ Th 9¢ W, foadd ded sard & |

B o fagd % 3TN g0 98 iR fh
() e A Sftes Al =i, o= sfasl @ g Eidt @
(i), ohg § L GHI IR o IfABI hl Aol § T HHT Bicd STl 2 | 3

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.
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20. @ FATH W (dgeht) HTG s ¥1iard C, @1 C, &, 5@l C, = 3C, | 3%l
IR H T T THAR Teh V diee hl ol & et T 8 | IRY | Hoft (3hl)
k, %l &g ToRam STTaT 7, A1k QT G9TiE quia: TERE & &b | TR, et (k)
HI @ia fean S @ SR gl wurien i ufgeed & i % T W T
e uered 1 U | g R e S R | afe gw wdh o weas KA,
ol @ieH ¥ Ugd 3T @ieH & a7 T 6l (1) Jomet enfar v (i), T

e 1Al sl AT AT HIT | 3
k
(.\
\/
V__ o -
3 Cy Cy

Two parallel plate capacitorsiof capacitances C; and C, such that
C, = 3C,, are connected aeross 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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21. T=IlRd YT o I GNT : 3
(i) T O 3TEW g oISy foh forefq-grachid U 3ol qeil el <h dTgeh
Bl & |

(i) GEHaG] hY 399 Bl & ? HIgshidd doal () § A=l 1 =4 39
TehR T ATEeIh F1 g b 98 a1 o AT hl JFAE-AGR & HA
(guferd =) @1 S 2

(iii) ~ STSH TRTOT o &I Tg@ ITFT 1 8 ?

Answer the following questions :

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

(ii))  How are microwaves produced ? Why isg'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.

22. U ARG HU & gea@Fum’ 8 3 oM W g 21w g, foreft greehia &
B o i e |

(@) AR v o & E%mé,aﬁaﬂmﬁﬁa@mwm
qQIQTﬁW,WW@@%,w:qB/m@TﬁI

b _ARAT v F b &7 Eﬁ%m%wﬁém@,aﬁw

BRI =T 99 <1 ARG HIT | 319 I <ht gfF Fifse | 3
arera
I HScAl YT T Teh YT @ §15Y AR 3Heh! hrfafes 1 @lem
Ui HIT |
“Teeriet (ammTdY) 1 g gunfear | ghg 8 3Tk dicear guttear | +f Jfg
T BT ATEYIH 81 & |7 39 HeH hi IfE § HR0T fafaw | 3
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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 v 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:

23. T 1 T TR0 PQ, forefl uresft qered o §7 AYSTRITET o ®oish AB T
M@ H gIT MY FFER 3AMafad &t @ | fs" 1 319ddeh I 60° 8 3 30
ugred &1 sToaaHrs 2/4/3 2 | T5H ¥ TeRd SRsH R o 9Y HT @
Hife | frfa o an faees oo o 91 &1 Y giehad S | 3

A

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, agshown 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°
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24. (a) éM TSIUH, YWHTY] ShAT (Z) QAT G0 |81 (A), % Teh ATHeh ohl
9 ot (MeV H) o TIT T T (SASTeh) ITeh el — g4 qel
T4 o godqH I & Yei § fafeu |
(b) BE/A T9T GoIHM BT A & &9 Uh UTH (3TE), 2 < A < 170, €
o fOT SFTST | 39 UTH T SUAT, & Sooh ATYehl b AU TAIT 5
TshH U, Holl o oA shl ST i | hIfST | 3

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

A y .
mass ZM , 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.

25. (a) TISSISH UTATY] hl YoM ITfSIq SATEAT § 3oldgid onl hafld Bsan &1 7
212 x 10711 m 7 | fgda AfSa fewdn # sweht == &1 A9 T«
HITT, |

(b) A aEen (e srawan) § spidde <l Sl Sl 136 eV 7 | YoM
I T § $Heh! (1) Tl ol a2t (i) Fearfast it sma shifs | 3

(a) 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.

(b)  The total energy of the electron in the ground state is —13:6 eV.
Find out @) its kinetic energy and (ii) potential energy in the first
excited state.

26. 3T < AT b G H THMGR g5 (Y1) B @I o1 | Sfeedl e § 39 iR

T TYABH 1 Tl AT | TS A G foh Ieh =X o UTH & Th LR 2l

2 | 364 eiaet A gBT foh F 2R | Fehat fafemtor s8R0 &1 Tehd

g 2 Sl9et g Wedfd o UvEnd, 384 gferd & Rreprra &t ot 98 TR

ST HIAHT H BT H el &l T |

() 3T = Tord gt 1 e foman 2

(i) oS 4 e @Rl foh T i gaa ¥ HA @9 20 m off |
afehe HINT foh 38 2t @ fafertor stfeshan forat gt de6 ug= @k
& | gt &1 Bose &1 W 6400 x 103 m SR HiRT | 3
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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 :
1) What values were displayed by Anuj ?

(ii)) 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 reachs Use the value

of radius of the Earth = 6400 x 102 m.

27. T3 © <uie 7o fogq Aeash (UfEy Sier) H, fhm@itmies HE|l T ST hid

B, U9, R =8 Q H ARG (I9h) Nfth o H,hI TR HIT | 3
E,. =8V
B < |} AW C
R=8Q
A MWD
L+
E— {% B
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, ElTSV r;=1Q
B |I AMWWWN—— C
R=8Q
A ANNVWWN— 1)
Il+I2
E II F
I2
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28.  TorHl MATHR I Y8 o Teh 3N n; JUaHIH 1 HIEIH 8 HR gEU 3R ny
YT I HILH B | 3T I8 I G&I I§ W TH fog a9 =@ 8, ny
AUSIdATh a1 1Yk foie Areaq # | 35k Wfdfera &1 ST <31 o folw U
oRT0T 3T SIS | 39H, HIEAW W ST9adHTeh dUT 3Ad U8 i Fshdl BISAT
vgl H g <l g qen Wiafers <l gt o oftel sy gead IfT |
39 G99 ¥ Iql 3 O o 70 oiF-Heht FF o o1k ITH i | 5

arerat

(a) Rgeha: gfad geprsr qem rgfaa Jehrer # 3= (¥g) fafaw |

(b) ST foh ehTer AT ST Tehfa AT Bt B |

(c) 3T % [ohHll o= It W | 3ATd Y JhIT 1 <AfG, [ Terise §
<@, T dieiiss i FAM T Yehr™ hi il Hadfg R HHl Frdt &t
2 | SHEhI STEYh NG o GHI SATEAT HITG, | 5

Draw a ray diagram showing the formationsof the image by a point object
on the principal axis of a spherical convex surface separating two media
of refractive indices n; and ny, wheny@ point source is kept in rarer

medium of refractive index n;. 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.

29. (@) UTF @ I AT ¥ <3V b TU-SRIS § BT Wd dr Ufeer favg
FY T4 7 |
(b) qui-att fepeptl 1 uftuy 3@ sATEY | 3ol wRIfAf 1 avie i
qern fasft oft frfa qursal =1 eise | 5

YT

55/1/3 14
A - ONE INSTITUTE OF COMPETITIONS, PH - 9872662038, 9872642264




A ONE INSTITUTE — A SYNONYM TO SUCCESS, OFFICE — SCO 322, SECTOR 40 D, CHANDIGARH

(a) Uk UNUY MW g G&9 H Tqu hifsre for fasht qen ffa sifiraeon =
AR HH & fow C.E. fo=ma # et n-p-n gifviee o1 3w &
foran STaT 2 |

(b) Torell oifTEet Jadss & Qifets & &9 0 fsha1 & & fagra &1 98w o
Tuit AT | 398, TEvTs iUy R@ % ST g Ty hifve fh
qifer ¥ Td: IRUTfId gici 8 919 8d & | 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 cireuit 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) T &M, LICR uftwe, afadi skt & fordlt TH. (a.c) €A & J7 7 |
IUYRh ol ST S5 7R S8™ €W o TR AT hell HIvT (et
W) o foTT uoh =oieh e HIfT |
(b), AR & fau wfere (3d) wm fivmw | @ yfawel, Ry @1 R,
(Ry > Ry) & TTU W.H. (a.c.) &Id ! T < &1 foggd 9wy o qfEaH
@l G % T Th W (IAMeTE) SHIST | $HE U ol Q
gfefya shifsre e foaRae fo skt aftme i g (Tmearen) # w0
iRl Il & | 5

YT
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(a) THL. (a.c) A HT Th AHIhd ARG SHISY qAT FHh! PSS
fagra fafe |

(b)  forelt S T, =R Feclt ¥ Trag Jrachid Forad § fohd TR aitadq
TeRer ST 7 2

(c) Iha foggaaes @ (3.TH.UH.) & AUy AH & U & =9
cqd hifoe den Iftd faga-ares s i foen & fore fm fafae

(d) Frechia &= i foem & amue AR I gHH W, SHd [Oga-aes §d
(3.TH.T%.) & T & WY YNNG sl gIMST | 5

(a) A series LCR circuit is connected to an a.c. souree of variable

frequency. Draw a suitable phasor diagram gto deduce the
expressions for the amplitude of the currentiand 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 > Rg).dence 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. s 4
(b)  How is magnetie 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.
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