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AT 3397 :

i) G geT A E

(i) STYH-Y7 5 HT30 F7 & | Fo71 T8 a% & Fo7 d-7g3iiy Fo7 & 3K
T el 31 FT 8 |

(iii) 979 T 18 H Y% J97 gt 37 &7 &, Yo7 19 & 27 H I3% J97 @7 37 &7
8 3N 97 28 @ 30 F Y9 F97 Giel 37 7 5 /

(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"19C
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'compulsory.

(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. @ H gl U SIER & g STmew g a1 ‘g’ Ueh-gE W ‘d gl w e
g | el Jied dTell WA W@ W O T fog P’ W forga-ant & o

2 | 399 319 St g1 sy fehtar Tehd 8, 3ehT g hifsTu | 1
° d °..... P
4 a4y

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

o< d e
R 92
2. et are® & R WM & faug@icat SATE foham (@m) e, dt 398 g
goTaHl sl Ao T T FITHWE 9T § ? 1
How does the random metion of free electrons in a conductor get affected
when a potential difference is applied across its ends ?

3. Tordl uerel <Al STUTeseh, TROTRET (YrehSiierdl) o = 0-5 B | 8 Jraehid qare
1 T 1 TEHH. hIIC, 3T $Eeh! Jreehid Y & Hag fafay | 1
Relative permeability of a material, u. = 0-5. Identify the nature of the
magnetic material and write its relation to magnetic susceptibility.

4. 3= AR ! TAEd gRETa! fhHl FHeelt § B/ g1 91q 1 gohel T8 w1 8l
SIGIES 1
A ametallic piece gets hot when surrounded by a coil carrying high
frequency alternating current. Why ?

5. ot W i o fafefa gardt wifw, gfva fhu o wehal (Reaet) i
qUIeEd R fopm Tehr T3 et B 2 1

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

6.  AIHIHd HAR AT I Th sdAieh TG ST | 1
Draw a block diagram of a generalized communication system.
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7. I o T vam #@ safdetor 9ed 3o = & o efevas harr-deg giar
w1 gftrfea Hifsa | 1

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

8. favaumft (wrefRmnier) form fagra w enufia ? 2 3g@ Fifsw | 1
State the underlying principle of a potentiometer.

9. Ui H TH B MA W +Q AV & | 30 Fhefl 52, a1 & MAThR 9 (Ied)
&1, e shiet (hiddt) o hrg T T 7T 8 | AR hid TX hig STTCRT Aal
8 | TR B9 6 S (Sred) qen fiad g8t W eTew % e Hfdfen |
formg P, W g8 3 fer, oo At | 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;.

10.  UF ol YNATITeR! & Jafsd fagd 9w =6 Rl Scad, Jraehid & {@isti i
cuisY | Afe $EH I 9R1 Yelldd &1 W@l 8l 3R 36eh! Ufd gep1s aFaTg § Wl hi
&A1 n 7, a1 UERR & IRaefiT oM o 39 g, 39 9 o SR grRIeh™
&7 o U T =astes gme hif | 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.
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11. Torelt ThmI-Hde I8 W THE-fRl o SA9aH 8 TehI-foEd, 3cesid &l @ 2 |
39 U8 % H-HH i T WA §Y, Al BIEH hH ol (B ) q91 IS
SOl 1 Sl TIGed (L) o o9 e T Y | E, o %o % F9H
A o foTe om (3TTer@) <t Wehfd i g9IfsT | 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 (A) 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, .

12.  9UEd] GeRieh (hElH) 1 Tsh ST ARG SHIST | 3T9ad] gLaziehishl g |

39 g1 U () fefen | 2

Draw a schematic diagram of a reflecting telescope (Cassegrain). Write
its two advantages over a refracting telescope.

13. < NOT 7ei & farfdl @ NOR 2 § g4: fAfdy fSansmar 8 | 39 @t 7 &
IS 1 deh GROY S18Y | 36 TASH gl UG i T8I L 3R I
forfau e s o Fem™ ameft §Amse | 2
The outputs of two NOT gates are fed to a NOR gate. Draw the logic

circuit of the combination of gates. Give its truth table. Identify the gate
represented by this combination:

14. T AR HUScll, [TEh] @rATg ¢ a1 A8 b’ 8, ¥ [ 910 Jalied &l &l
2 | 3l U UHEHN TEEh & B i war TR | Frerehiy & shi feam,
Fueet F a % Araad 8| FUSEN W A AT T F g e
HIT | 2

A rectangularicoil of sides ¢’ 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.

15. 9 H gfg o @¥ () Tret =maeh aun (i) fopet sted=mess i ufaiasear |
giadH i g % T T U1 (3TTeRg) sHsT |
Sch 39 YN hl Y a1kl o T T-cd dT faenfd &»1d & 9ei # Hd
W TRt SITaT 3 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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16. T AAHR I (@) PQMN i T PQ i AW-d1 Reeehral ST Tehell 2 |
PQ 1 @15 10 cm & TAT 39T IIE 2 Q 8 | SHh! 3TR@ H T T TR
Teh THOHH Fraehid &9 H W1 71 8 | 36 Freehid & i digrat 0-1 T & e
3Eeh! e 99T (Q[U) % WUA o oread & | MN, NP a9 MQ Yedi &
gferig FM0 & | Yo PQ %l 20 m/s o o7 & STt Fele W (1) Y1 PQ
i o < i@ fogq-ams o a9 (i) 9T | S5 arent i forq 9w

gfieherd I | 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 10 cm and
resistance 2 Q is placed in a uniform magnetic field of 0-1 T acting
perpendicular to the plane of the loopsas 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 20 m/s.

XNX X X X XPx X

X[ x X x x_ &X[Ix x
X[ X X X KW Ix x
X[ X x X, X x|x X g
X[ X X' x x|x x
x| XX X X X X
MX®x X X xQX X%

17. Sl Ushouf) felfehtull <Al SRl HaT: v, AT v, (v; > V,) B | $ThI dlorard
. H T & | A Rt TRt TehmI-EEd 98 W S-S 8 SAmafad et
TeRTI-Togd IS L @ | R Higd €98 i T, frE =M | () 1fesh
T W sG] T IcdS BT o (i) 3cafold TehTIl-soidei=l hl 3Tferehan
i ot 3Tferes BT | 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.
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18. aﬁ@mqlaqu%ﬁwﬁgﬂ-éagﬁm: ?l)asﬂ?;qtﬁ%
3 | 39 fo=mg =y A & foru oravas a s & fol w e g
HIT | 2

HAYAT

ql frehery wmfawa gsi A 3R B & fawa vV 91 v+ 8V 2 (I 8V, V. &
gftEdd 7), 3= o § quiT MU S8R UHg | 8 gff W TE@1 W A TR
s foggq-am qen fave yavrar & fore wey sgeqa shifsre | fergq-aer e feorge
favai o = gy & 9R § <1 Hewagel fshst 1 3g@ Al | 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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19. T HHR Wi (Wfgeht) Hemiol <l €Tidrd C, @1 C, 8, S8l C, = 2C, | STl
IR H T T THAR Teh V diee hl ol & et T 8 | IRY | Foft (3hl)
k, ! s foham Sran B, aifeh gl wemfie quia: omafsa & &eh | e, $efl (k)
HI @i e S @ SR gEl gurfen i ufgehrsti & o % T @ T
e uered 1 U | g W T S R | afe 5w g o weas KA,
ol @ieH ¥ Ugd 3T @ieH & a1 T 6l (1) Joret enfar it (i), T

e 1Al sl AT AT HIT | 3
k
[\
\/
V__ N -
il Cy Cy

Two parallel plate capacitorsiof capacitances C; and C, such that
C, = 2C,, 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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20. T MGG HU FHH geaue ‘m’ B 3 & W ¢’ 1Ay 7, forelt grahi &
%
B &y ARG
%
(@) @R v gEEE &F B % A @, Al Gy ok I8 U Th JARRR
9 X TR 4, foeeht shivfa af, o = qB/m g |

b) AR I w gEEE A Eaﬁﬁm%waﬁém@,aﬁw
g afetd 9 sl A@UT HIRT | 3794 I 6T 9P i | 3

HYAT

I Hecll IHM 1 Teh TGl JARE@ T3¢ N $Teh! Ay, o1 Al
Tuig FifT |

“TreaHier (armTdT) i 9/ guiiedt | Jhg & 3Heh! Alwedlguear 4 o gfg

T BT AT &l & |7 39 e Al gfe ¥ wrvr T | 3

Consider the motion of a charged particle of ‘mass ‘m’ and charge ‘q’
Y >
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 ® = qB/m.

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

B, trace the path ‘](;iéscribed by the particle. Justify your answer.
OR

Draw a schematie 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.

21. THITeRd SRAT % ITR GITWIT : 3
() U WA IS g ST Th Toeqq-grerhiar o ot qen Haw <l e
d Bl & |

(i) GEHAG] hY 399 Bl & ? AISshIdd doal (M) H Al 1 =4 39
TR T ATEeIH Rl g b 98 91 & AT Hl JFAG-TGN & A
(gufera &) @ 9 2
(iii) 3Tk ToRTUTl < S THE ST 1 & ?
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Answer the following questions :

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

(ii) 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.

22. YIS 1 T foR0r PQ, TRl uresfl qgred o s iR fien & ®aeh.AB W
M@ ¥ e T SFFER Iufad gt B | 5" #1 e s 60°® 3N 38
gt &1 svadAeh 2/4/3 2 | feH | eRd gT 39 fRL gy 1 ST

e | fia shior qen fomre vl & 79 &1 | I | 3
A
P 60°
Q

B = €

A ray PQ is incident mormally 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 thes prism. Also calculate the angle of emergence and angle of

deviation.

A

60°
Q

B C

55/1/1 10
A — ONE INSTITUTE OF COMPETITIONS, PH - 9872662038, 9872642264




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

23. (a) éM TSIUH, YWHTY] ShAT (Z) QAT G0 |81 (A), % Teh ATHeh ohl
9 ot (MeV H) & TolU T T (SASTeh) ITeh Teehi — g4 qel
T4 o godqH I & Yei § fafeu |
(b) BE/A TT G| AT 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.

24. (a) TISSA WA B Tqldd Soideld whell hieel 53 x 1071 m 2 |
n =3 HefT § 3Hehl AT 1 IReher hifeTa
(b)  TTESISA WY sl YT I AGALH, S hl el ol — 34 eV
2 | I hivE sHeh — SHY SAIEAT H, (i) Tiaw S qen (i) feufa
Pt | 3

(a)  The radius of the innermost electron orbit of a hydrogen atom is

5-3 x 1011 m. Calculateits radius in n = 3 orbit.
(b)  The total energy‘of,an electron in the first excited state of the

hydrogen atom.is'— 3-4 eV. Find out its (i) kinetic energy and
(ii) potential.energy in this state.

925. LS 1 HIATSER R H AR 28 (FeT) &1 @1 o | Slaedl e ¥ 39 i

H TP B Tdl Il | IS A q@l fh Ik B U8 & Th gLEER 2R

8 | 3T St | gBT foh 91 e’ | fehct foifeotor $6 <X &1 &R0 &1 dehd

2 7 (SM¥X g’ TeAfd & UvENd, 384 gfod § feped i 3R 98 e &l

HTITHIA HIAHT 8 T BT H % &1 T |

feifeRa e % IR T

(i) TS A T Yol o1 JauH foha ?

(i) oIS A e @Rl foh T 1 fqd ¥ HA @9 20 m off |
qieher HIfT foh 38 2R & fafertor stfespam fepat g a6 7= Hehd
& | gt &1 Bose &1 WH 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.

26. THIAT YH H Th FHAR {01 G, ‘@’ Aiels i gaet 3R (fEere)
Aread ThURt, Tt & Tmde o FHR W@ TH He R, foaadd ded shrd 2 |
EEE o fged < 3T g s <hifsie fom
()  Hom dw 3tas i die, = 3REs | gl Bl ] |
(i) % | g M IR % Ifasi A fislar 7 et FH Bl STt @ | 3

A parallel beam of monochromaticidight 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 brightimaxima 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.

27. T o gwiv o fegq deash (v ) H, fh@s & el 1 e wid

7Y, UE¢R = 4 Q § R@ (ITYH) W<k o A I G hHIT | 3

I, e r,=2Q

B M ANW— C

R=4Q

A AVMWA————D
I +1,

E— I F
L, |
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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 = 4 Q.

B < |I ANNWWN——C
R=4Q
A ANIWWNA——1]D
L+
E || F
L,
E; =6V

28. (a) UH Uit LCR ufuy, uftadi fgfa o feret T8N, (a.c.) &0 & 81 7 |
U ol STRE ST 3R 3EU UR h S AT hedl vl (e
W) o oIt Wb SsTeh sgcqd shIfTT |

(b) 3AE & fau yfgsry (wd) wey o | @ gfo@el, Ry 91 R,
(R > Ry) % TTC WHY. (a.cy) Eid &l g & &1 fagd g/ s qiEd
HI T [T Th WS (@) TR | 398 JoEdl O Q
gferiiya hifve aefofen f6 soehi i i egfm (Fween) & =

{HrehT Bl 2 | 5
AT
(a) TH(a.c:) A T Th AMIhd JRW SHISY qAT SHhI ST h
g fafee |
(b) “feRelt S T, ATHER Sl ¥ Hreg Frachid Foied | fohd JehR UitadH
foram ST 8 2

(c) Yfa foggaares 9@ (3.TH.UH.) & AfUhan AH & U & =9
eqd Shifore qern I forq-args oo i foem @ for fem fafaw |

(d) Frach &= i foem o due =R o gaH W, JfHa fagg-ans ad
(3.U0.U%.) % THA o 1Y IEd i SR | 5
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(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 R; 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 armatire 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.

29. TorHl AR 3T Y8 o Eeh $I n; UAGHIH HI WL § 3R g&l 3N ny
ST 1 HIEH 3l 3 I8 i H&I 318 W T (g avg 9@ @, ng
STIAHT aTel b foRd HIEAH H | $8eh Jfdifad &1 a1 G o ¢ Th
foRTuT T SIEE 13E™, HIEAH o T9ddHTS q¥l 3 g8 i dshdl BISAT %
ual H g 3l gl a1 Siaters 1 gl o se gy Yoo i |
39 T9g ¥ Ul 3 il o [OIT <ig-Heht 3 o oFs1eh ITH hiT | 5

AT

(a) aha: gfad T aon A T H = (Hg) fafay |
(b)  TST fob wehrer ot <t Tehfd STgTEY Bt 2 |

(c) AR % Topell T il WIT | 3T7d §Y kI i AfG fepel dieiiiss &
T, T deilise I FAW T YR hi digal ¥ gig TR wH Bl Wl
2 | 3Eh! ATEWh I o g IRSAT HIfT | 5
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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 n; and ng, when a point source is kept in rarer

medium of refractive index ny. 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 thessky'show a rise and
fall of intensity when viewed through a polaroid which is rotated ?
Explain by drawing the necessary diagram.

30. (a) U ARG 6l HERAI § <¥isy foh EiY-SRNES H B wd a2 Uit fawa
U 99 8 |
(b)  Yui-auT feepil I MUY TG, SHISY | $Heh! R I FUM hivg
qer fasft ot frfa qumEahen! euise | 5

HAAT

(a) Ueh YRy W g/ &9 H w9y hifse for fesht qen frfa stfveen =
T B H [ C.E. fo=ma A et n-p-n Zifoieet 1 3w S|
fora STang |

(b) e VTfoTeet Jatish i Qifet & &9 H fsham & o fagea 1 @89 o
U HISTT | 3T, YIS UNUY ARG o IYIN gRT T8 Hifsy fH
gifer T Tad: IRUTfTd gleid & 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
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(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.
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