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e Please check that this question paper contains 16 printed pages.

e (Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please check that this question paper contains 26 questions.

e Please write down the Serial Number of the question before
attempting it.

e 15 minute time has been allotted to read this question paper. The question
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students will read the question paper only and will not write any answer on
the answer-book during this period.
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AT 3397 :
(i) @ ¥eT A & | 3T F97-97 § 7 26 FHT & /

(i) ST YH-7 35 YT & : GUS 37, TUS &, GUS &, GUS T 3N &I T |

(iii)) @B HHT5ITE JA9FH FT1HF 5 | TS THE I 5, J9h 2 3FH 5 |
GUE F H 12 597 &, T&F & 3 37 & | GUE § H 4 3% H7 U% JoArgIRa J97
BN GE T3 T8 IH 5 375 5 /

(iv) Io7-99 4 GHT T Hi3 [dhcq 781 & | a4, & 3Pl aicd b J97 H, did bl
JIc? Uh 97 H 3R qie 371 dic? @il F991 § S7aikes wI7 JeT7 1637 T 8 |
98 Io1 7 37191 130 T 5T 7 G FacT TF FIT & HAT 8/

() &l HFTIFE F 3T [AEfcf@a sifds [garsl & gl &7 399017 #T G%d & -

c=3x10%m/s

h =663 x 10734 Js
e=16x10"1°C
n,=4nx 107" Tm A1

g, =8-854 x 10712 C2N1 m2
1

4re
(0]

=9x10° N m?2 C2

m, = 9-1 x 1073 kg

¢ 1 GoIHH = 1-675 x 1027 kg

I o1 GodHH = 1-673 x 10727 kg

SATENTIET T&AT = 6-023 x 1023 Ifd o™ A

Sieged™ f=am = 1-38 x 10723 JK!
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General Instructions :
(i) All questions are compulsory. There are 26 questions in all.

(it)  This question paper has five sections : Section A, Section B, Section C,
Section D and Section E.

(iti)  Section A contains five questions of one mark each, Section B contains
five questions of two marks each, Section C contains twelve questions of
three marks each, Section D contains one value based question of
four marks and Section E contains three questions of five marks each.

(iv)  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 the 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 =663 x 1072* Js
e=16x10"1°C
n,=4nx 107 Tm A™?

g, =8-854 x 10712 C2N1m™2
1

4re
o

=9 x10° N m? C2

m, = 9-1x 1073 kg

Mass of neutron = 1-675 x 102" kg

Mass of proton = 1-673 x 1072 kg

Avogadro’s number = 6-023 x 10?3 per gram mole

Boltzmann constant = 1-38 x 10723 JK!
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Qus A
SECTION A

1.  AM e umd & o fou foreft argars o 3T fobn, I aret Sivg 9eh et
T T HE B ? 1

What is the function of a band pass filter used in a modulator for
obtaining AM signal ?

2.  IAIATHR 3R{d 1 P THAN U el TH THUHH Jraehid & § TaHH
HUAT SITAT 2 S 39 QU o dd o oaad & | 39 99 4 JRa gm0 i feem ik
qREToT T B 2 1
A planar loop of rectangular shape is moved within the region of a

uniform magnetic field acting perpendicular to its plane. What is the
direction and magnitude of the current induced in it ?

3. o9 Yoy TRl Tehera: wEe wiedq ¥ forer giewm | A T 8, dd A9 oh
Shifdeh hITUT JehTST o a9l (W) W YT &= et 8 2 1
When light travels from an optically denser medium to a rarer medium,
why does the critical angle of incidence depend on the colour of light ?

4.  foreh u1q & R % o fafS amai T, 3 T, RV — 1 71 o= H goifu o 2 |
T QT Al H B hiE-AT 3= 7 I AT 2 1

T,

I _ >
V — I graph for a metallic wire at two different temperatures T, and T, is

as shown in the figure. Which of the two temperatures is higher and
why ?

T;

I—>
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5.  forelt ieg o qareggameh Rl GRUTT fReT | &R TH.STE. (S.I) U &
2? 1

Define dielectric constant of a medium. What is its S.I. unit ?

Qus
SECTION B
6. Iumy <l gty fofgw | gt & faga 1 ST e TRt SOd o W
AT FHAT qUT oh JTUATdd GO h 3ER{d ST | 2
AUAT

(a) & iz a1 ford) fora e @ fore) gom miem § g ot B, 9d
3G T 1 HH-a1 fieren giafda F& gar i =i 2
(b) @ WISl % AU p; I p, 8, SAH AT o ofll 1 TG w0
BT 2 2
Define a wavefront. Using Huygens’ principle, draw the shape of a
refracted wavefront, when a plane wave is incident on a convex lens.

OR

(a) When a wave is propagating from a rarer to a denser medium,
which characteristic of the wave does not change and why ?

(b)  What is the ratio of the velocity of the wave in the two media of
refractive indices p, and p, ?

7. T 9iadi dfatiges R fOEd-ames ad (emf), ¢ GAT ATeh JIY, r & A 6
TR & @ # WY IgHR TN 8 | R o Had o €9 W (i) WA dleed,
V a9 (i) g, 1 ¥ foeror 1 ewi & fow o Eifew | 2
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A variable resistor R is connected across a cell of emf ¢ and internal
resistance r as shown in the figure. Draw a plot showing the variation of

(i) terminal voltage V and (ii) the current I, as a function of R.

8. M Wiglad (AM) 3R TR wighedd (FM) a0l & o= 3fa i@ gl
faves AT | AM fima i ga 5 FM faae o1 aderan o= @ St g 2 2

Differentiate between amplitude modulated (AM) and frequency

modulated (FM) waves by drawing suitable diagrams. Why is FM signal
preferred over AM signal ?

9. U USH I, FSEh Tiast o1l 4-5 MeV =, Z = 80 o Tohdfl A1 T Thran
8, bl 8 AN o foxn Iohfud whaar 2, i Mepead 3wmma shi g fuffa
T | 2

Determine the distance of closest approach when an alpha particle of

kinetic energy 4-5 MeV strikes a nucleus of Z = 80, stops and reverses its

direction.

10. TSN T § 9 fan s@een § ufGhH S aTal Sadg Se qard
AN STEET H T AT 7, T 399 TG ¢ Siieh aUIeed fohdl JehR STl
gl 8 ? 2
When the electron orbiting in hydrogen atom in its ground state moves to

the third excited state, show how the de Broglie wavelength associated
with it would be affected.

55/2/A 6
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T us |
SECTION C

11. I % fg i v 8§, @ fofei & 9 gued 1.5 mm i fofei & a0 @ w8

% o<l 1 gt 1 m @ | sAfdeo Th-sil o1 ITH X % T 650 nm 3R 520 nm

T AT | 9 TSN Yl <h1 IUANT fekam T B |

(a) A =520 nm % [TC 9¢ W g9 3f=es ¥ dredt wwehiett =1 i gt
1 HINT |

(b)  hard IS H I8 FHH-UFHH g [T HINT T8I W §7 GH1 qUIGea!
I S G Th<1 Toh-gEL < HUTdl i | 3

In Young’s double slit experiment, the two slits are separated by a

distance of 15 mm and the screen is placed 1 m away from the plane of

the slits. A beam of light consisting of two wavelengths 650 nm and
520 nm is used to obtain interference fringes. Find

(a)  the distance of the third bright fringe for A = 520 nm on the screen
from the central maximum.

(b)  the least distance from the central maximum where the bright
fringes due to both the wavelengths coincide.

12. (a) T=F o oUW T A & ®ed o &9 H -4 it (BE) ¥fd gfFasiia
T Ish AT T 8 | 39 95k W AW A, B, C, D 3 E T} Tfirehi I
feafaat =t f&fa td € | R afgd &t gkt @i (A, B, C, D 3R
E & ugi #) fifdse dhifs, we ot 9 st Tifirehi foguea & o gt 2
3R gEdt S iy e % g Bt R

—> T 9E&T A
(b) = feu U g UHH H TS [ H Ic@fd UesAufded faferton <k

Jehid TgETHT |
2 X —— 7Y —— W 3
55/2/A 7 P.T.O.
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(a)  The figure shows the plot of binding energy (BE) per nucleon as a
function of mass number A. The letters A, B, C, D and E represent
the positions of typical nuclei on the curve. Point out, giving
reasons, the two processes (in terms of A, B, C, D and E), one of
which can occur due to nuclear fission and the other due to nuclear
fusion.

— s Mass Number A

(b)  Identify the nature of the radioactive radiations emitted in each
step of the decay process given below.

A A4 A4
72 X— 7 Y —> 7 W

13. T9IR FIEATsT ° T=wor 1 a4 fafie faenett & 9@ fafEw |
Heq § 3Ig@ HIVY foh $® MHz § 30 MHz % % ST & i
forega-gresh a1 WEfdd Skt geet W T =i ST St @ | R g 2,
Mg aiER 39 €T | 31fre 8 ST | 2 3

Name the three different modes of propagation in a communication
system.

State briefly why do the electromagnetic waves with frequency range
from a few MHz upto 30 MHz can reflect back to the earth. What
happens when the frequency range exceeds this limit ?

14. YH-foRd 9@ % gFg § T fova’ 3R SEell g 9al sl it
fIRaw | STEE AHiehtor 1 TN Hieh 31 Wilfaes URMT w1 faRor fhg TR
TeRar Tar 8 2 3
Define the terms ‘stopping potential’ and ‘threshold frequency’ in relation
to photoelectric effect. How does one determine these physical quantities
using Einstein’s equation ?

55/2/A 8
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15. o # guie ogER @ i, 90 g § fegw 9 3R g 991ia &l §, ol
T | TEfRd foman San 8 | fea i O o W oy uimy § i o feg
T GRS T SAEY (1) TG, (i) T 3R (iii) Tafafda @ ? wRu dfw | 3

S/ S/
+ I o S e
6Q+ZC 0%3‘& TC C—FQ 6Q[3C CT3Q

(a) (b) (c)

Three circuits, each consisting of a switch ‘S’ and two capacitors, are
initially charged, as shown in the figure. After the switch has been closed,
in which circuit will the charge on the left-hand capacitor

(i) increase, (ii) decrease and (iii) remain same ? Give reasons.

S/ S/ S/
Q' i % =0 - trsg
~e o7 ~° 7 6Qsc___CJ

(a) (b) (c)

16. < NOT 72l & il ¥ foreft NOR Tie &1 o1 foham St 8 | 39 711 o G
&1 Qi (qeh) THUY Eifaw | sHehl geom™ areft fafgn | 39 9wy & ged

e I ug=a HIfSu | 3
It

YT TR H I JFER & IHIY (a) 3R (b) fGT T & S NAND i & s+
2 1 1 gFl & g HHId dlfeeh (deh) FeETed Uga-T | Y & fag
e |relt fafgu | 59 gt uftaer & e el 1 ggEniT | 3

@ g ] F—¥

. 18D
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The outputs of two NOT gates are fed to a NOR gate. Draw the logic
circuit of the combination of gates. Write its truth table. Identify the gate
equivalent to this circuit.

OR

You are given two circuits (a) and (b) as shown in the figures, which
consist of NAND gates. Identify the logic operation carried out by the
two. Write the truth tables for each. Identify the gates equivalent to the
two circuits.

@ e ] v

. B

17. 9Oy 3@ i TEEAT § IO a1 fgseshrl < &9 | a4 gre 1 frarfafy i
e hIfST | 3Hes fesft 3t frfq qurew difew | g s/ @1 s
rfirerefirh o1 38 feseestor & fore Sugh s B 2 3

With the help of a circuit diagram, explain the working of a junction
diode as a full wave rectifier. Draw its input and output waveforms.
Which characteristic property makes the junction diode suitable for
rectification ?

18. T3 L A =918 D o fohell TTeteh o il W favarat v 31gug forem T 2 |
39 TTcioh H AN dTeehi oh TYATE A7 vy T R IHE B 96 (i) V i 714
& feam Jme, (i) L @t AT R fean Se aen (i) D sl oemen s feam S 2
Th TeRUT H 3T I i gfse HifT | 3
A potential difference V is applied across a conductor of length L and
diameter D. How is the drift velocity, v4, of charge carriers in the
conductor affected when (1) V is halved, (i1) L is doubled and (ii1) D is
halved ? Justify your answer in each case.

19. Torelt TTsadIgH W Qfa 1 IER 10 MHz 8 | SeiHi i @i & % g
JTeH qEEhIT & FIT gET AT ? AfG gHehl S <l B3 60 cm &, @
caleh GRI Icqd W2t gt hl Tfert Satt (MeV H) Ufterford shifse | 3
A cyclotron’s oscillator frequency is 10 MHz. What should be the
operating magnetic field for accelerating protons ? If the radius of its
‘dees’ is 60 cm, calculate the kinetic energy (in MeV) of the proton beam
produced by the accelerator.

55/2/A 10
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20. e GHACE O F1 4B A B | 969 W I VAR & W@ § s aw feeh
THEHH qEEE a9 B O fom 2 | 3 T FRE A 1 AT SR
Id HIT |

Ife I8 T TH HH & 0T @ad g, q9 TR agaq § 391 fhfa=amd w®
BT ? 3
Deduce the expression for the torque ? acting on a planar loop of area

— -
A and carrying current I placed in a uniform magnetic field B .

If the loop is free to rotate, what would be its orientation in stable
equilibrium ?

21. |o|gc| Trehd T0T TohE SRR 309F Bl & ? FERUl i dTel! fohel! fogq-greaehi™
qUT G 98 hl S aTell Hall o1 Gid o1 8l 8 ?
freafefaa d swem fopr S arer faega-greshia fafertont =t qg=nfe 3
() =i 3o IRl % gt fe=i |
(i) Taferean # derfres @1eq & w9 4

How are electromagnetic waves produced ? What is the source of the
energy carried by a propagating electromagnetic wave ?

Identify the electromagnetic radiations used
(1) in remote switches of household electronic devices; and
(i1)  as diagnostic tool in medicine.

22. (a) YHN H TH KON AU Ly, = 15 % HA b IS U7 &
®h AB T AUEreEd IUiad & | I8 Tsd foret o1ea sTaad-ie &
79 o o7k S 8 | g9 % 3YYId-ish I A [ <hifore arfeh fsm @
39T o AT TR <l ToRTUT %eteh BC % 3TIfG™ Teaddt &l |

(b) 39 TR H ToRur 1 9y Hiftw I9 I8 fomor weAshs AC W 3IfeTreaq
Y HLdl B | 3

55/2/A 11 P.T.O.
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23.

55/2/A

(a) A ray of light is incident normally on the face AB of a right-angled
glass prism of refractive index ,u, = 1'5. The prism is partly
immersed in a liquid of unknown refractive index. Find the value
of refractive index of the liquid so that the ray grazes along the

face BC after refraction through the prism.

(b)  Trace the path of the rays if it were incident normally on the
face AC.

Que g

SECTION D

gt oI 3okt wRferl 3 T geeit w1 ywur fohen | o't @R faurd 3 3% urg
Y= (Hed feede) ¥ oA o TaT gl | GHiaT shi Hglordl dact 399 WaHd
B | 9Gq T g1 A 1d §g=e ¥ T 1 HR0T SR 3N IHehT HRITUTEA!
hi =T |

frefefigd st o 3w G

(a) oTq GE= e fagra W %Rl war g ?
(b) Afg 358 TorA Tt Foret AR o utd IE uTg 1 I9%q 7, @ I8 dHISR
e A Icqd A AT 8 2

(¢) 3 fopedl g Tl 1 Ieorg i fmept yeei gfiar 3 5= A o
ST HRY GHIATT THI foham | 4

12
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Sunita and her friends visited an exhibition. The policeman asked them
to pass through a metal detector. Sunita’s friends were initially scared of
it. Sunita, however, explained to them the purpose and working of the

metal detector.
Answer the following questions :
(a)  On what principle does a metal detector work ?

(b)  Why does the detector emit sound when a person carrying any
metallic object walks through it ?

(c) State any two qualities which Sunita displayed while explaining
the purpose of walking through the detector.

wus g
SECTION E

24. (a) WU I forya-grash o 1 fem fofe |
(b) < o1 T o1 wegur fagra o1 fshd 8, S9! sy guia ? 3fed
IETEWT Hied sATEA KT |
(c) Tordll T o STTOIET ATEhI T HRILT AR S oh SASleh 1 ITANT 39
I fgd-ares o1t (emf), S fopet Traehlar & B & ofveiad [ FaTTg
Ik hl 9 v H TG HH T I § 39 BIdT 2, o [0 =STeh I1H

H H FHIRT | 5

AT

(a) WWWWTW,a.c.@ﬁ,ﬁ'@lﬁWv:vosinm‘c%,ﬁ
Trag foret aTrel Wk W vaTled 9/ % U S Foow I | 39
THR ot o BT oh ®9 H (1) SIIIH dleed! AR (i) €W o fo=mwor &
% ST |

(b) Terel soft LCR uftuy # fwa vite-a & fote =i sgeaw hifv | 5

(a)  State Faraday’s law of electromagnetic induction.

(b)  Explain, with the help of a suitable example, how we can show
that Lenz’s law is a consequence of the principle of conservation of
energy.

55/2/A 13 P.T.O.
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(c) Use the expression for Lorentz force acting on the charge carriers
of a conductor to obtain the expression for the induced emf across
the conductor of length [/ moving with velocity v through a
magnetic field B acting perpendicular to its length.

OR

(a) Using phasor diagram, derive the expression for the current
flowing in an ideal inductor connected to an a.c. source of voltage,
v = v, sin wt. Hence plot graphs showing variation of (i) applied
voltage and (ii) the current as a function of wt.

(b)  Derive an expression for the average power dissipated in a series
LCR circuit.

25. (a) ferfogfehl @ mea & frm fafee | 39w e & ggra 9 ==

Hied ae guise fob Fafa d foheh s I3 # forg omaw @ % SRR

SfeHEl e g8 o AR IR g W FiR 76 R s8em
tlﬁﬁlTUTq/sogﬁ_dT%I

(b) T UHEHN QARG THR 3 GHdd 9l ‘U 9 2 & A& T

HAM: + 6 N — 202 | (1) T qHI A1GU o o= Topet fomg W a9 (i) 39

gHl =G o ST WA AT 1 o ke foRet farg W e forga-am

giwTr 3R fewm Fma i | 5
YT

(a) Torell fog W feoradgd fawa < uftww faflge | s S #AGek
+ff feTRem |
%ﬂﬁiﬂhﬂﬂﬂﬂ?ﬂ?%ﬁﬂﬁ?ﬁql,qzﬁﬂ%mzﬁ@A,Bﬁc
W W 7 | W Fem Fi forcge i oo % e =9 o=
HIT |

A
r
1"12 13

B« »C
Tog

(b) Frfafed % SR qafave geei #1 oo i

() e fergd foga
i)  Toret g8 % gorhd W feurd 3 weEw wATEw 5

55/2/A 14
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(a) State Gauss’s law in electrostatics. Show, with the help of a
suitable example along with the figure, that the outward flux due
to a point charge ‘q’, in vacuum within a closed surface, is
independent of its size or shape and is given by a/e, -

(b)  Two parallel uniformly charged infinite plane sheets, ‘1’ and ‘2,
have charge densities +c and -2 o respectively. Give the

magnitude and direction of the net electric field at a point
1) in between the two sheets and

(11) outside near the sheet ‘1’.

OR

(a)  Define electrostatic potential at a point. Write its S.I. unit.

Three point charges q; q, and q5 are kept respectively at points A,

B and C as shown in the figure. Derive the expression for the

electrostatic potential energy of the system.

A

r
1'12 13

Be »C
Tog

(b)  Depict the equipotential surfaces due to
1) an electric dipole,

(i1))  two identical positive charges separated by a distance.

26. (a) UH forgfoma (3%q), R Sshal BSAT & 3901 Molld T68 & & 371§ W
TN 71 8, 39 I8 o U A o HITIH 1 HAYeIsh ny 91 g 3R
HIEIH 1 T Ny 8 T8I Ny > ny. 39 AT TR 3 ST 3R
ITA M 68 W ford Heam € 99 Heqq H I79add o foq ford
(a&q) gl (w), fafers gl (v) 3R Fshal B (R) o o= gva-y ogeqd
I |

55/2/A 15 P.T.O.
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(b) 39 Y4 G-y 1 I n; 3 n, & wel # fora fi feafa i ashar
B & fou su feufa 6t a9 Sifse, o arsafass Tfdfars s
2| 5

HAYAT

(a) GIH GeHM g AT THENH H gfdfers 941 geriv & fow Jmifea
fortur s @i | 39! taea amar o e =9 sgcad hIfre |

(b) Tl qemesfl 1 faver smar fore yer aiafda it 8 s
(i)  AMGTIH i 1 ™ = I 7,
(i)  3TYfdd Jerrer <hl qUTeed Afes & Jdl 3 2
T ROl B 379 IR i 4P I | 5

(a) A point-object is placed on the principal axis of a convex spherical
surface of radius of curvature R, which separates the two media of
refractive indices n; and n, (n, > n,;). Draw the ray diagram and
deduce the relation between the distance of the object (u), distance
of the image (v) and the radius of curvature (R) for refraction to
take place at the convex spherical surface from rarer to denser
medium.

(b)  Use the above relation to obtain the condition on the position of the
object and the radius of curvature in terms of n; and n, when the
real image is formed.

OR

(a) Draw a labelled ray diagram showing the formation of image by a
compound microscope in normal adjustment. Derive the expression
for its magnifying power.

(b)  How does the resolving power of a microscope change when
) the diameter of the objective lens is decreased,
(i1))  the wavelength of the incident light is increased ?

Justify your answer in each case.
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