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(v) @ eI & a8t T Wi TRl & HElad gl 1 3TN #X 9% &

c=3x10% m/s

h=6.63x107*Js

e=1.6x10"17C

Uy =4mx 107" TmA™

g,=8.854x 10712C> N m™
1

4TE

m, = 9.1 X 1031 kg

=2 A = 1.675 x 10727 kg

T & 589 = 1.673 x 10727 kg

TaiTgl 984T = 6.023 x 1023 ufq ur /et

SieesTHM s = 1.38 x 10723 JK!

=9 x 10° N m? C?

General Instructions :
(1) There are 26 questions in all. All questions are compulsory.
(i) This question paper has five sections : Section A, Section B, Section C, Section D
and Section E.

(iii)  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 guestions of five marks each.

(iv) ~ There is no overall choice. However, an internal choice has been provided in one
qguestion of two marks, one question of three marks and all the three questions of
Jive 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 =3 x 10%m/s
h=6.63x 107 ]Js
e=1.6x10"17C
ny=4nx 107" Tm A~}

g, = 8.854 x 10712 C> NI m™

|
4%80

m, = 9.1 X 1031 kg

mass of neutron = 1.675 x 107%” kg

mass of proton = 1.673 x 10’ kg

Avogadro’s number = 6.023 x 10?3 per gram mole
Boltzmann constant = 1.38 x 10723 JK~!
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TUE - F

Section — A

. Tdl 3T o9 % URTY &1 STUECHI® 1.5 & | 39 1.65 3TUGCHI o [hdl ATeq H g WX oid
! UpTd BT BAT 2 1

A concave lens of refractive index 1.5 1s immersed 1in a medium of refractive index 1.65.
What 1s the nature of the lens ?

2. UYY 9E Y IT B & 2 1

How are side bands produced ?

3. T8 U URTY, GaAs % 13, diceal & 9 9T & GRec i S & [o1d Uk U (3Ted)
foar 7T ®, 39 &7 &l 9B i S8l

(i)  RUTIcHSh Uy & |
(i) 379 % I & 9o 8T 2 | 1

Graph showing the variation of current versus voltage for a material GaAs 1s shown 1n
the figure. Identity the region of

(1) negative resistance

(1) where Ohm’s1aw 1s obeyed.

4, TG - WdETd bl GRUTST TARGT | SR TH.3TE, (S.1.) AE 1 € 2 1

Define capacitor reactance. Write its S.I. units.

5. 1 cm 95T % &9 (FF) H IReH (I<) Al §Ya & HROT 399 9 9 oA d1el [0 Forad
T /T T & 2 1

What 1s the electric flux through a cube of side 1 cm which encloses an electric dipole ?
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Section — B

6. ST AT UM TATAR H 3R () it | 2

Distinguish between ‘intrinsic’ and ‘extrinsic’ semiconductors.

7. TUUT A % UGN g S9N [, TRl 3Taraet SU0T & W ST { (HIshd T) T 2f (SisheT
foram) o o ey Tt avg ot Ufdfers, 2f & 9 (2f & 37 31) Sar & | 2

Use the mirror equation to show that an object placed between t and 2f ot a concave

mirror produces a real image beyond 2f.
JAYAT/OR

I SR GIeRigel & ard H [l 37 UIeiRIES & Y (T1RY) il g | GRIHd TehieT hi
GIESIERAGRRZSER SIS

3T IM1T (TTEX) i [T Tl o IR TehrsT ot diell 3TTerehad &l 2

Find an expression for itensity of transmitted light when a polaroid sheet 1s rotated
between two crossed polaroids. In which position of the polaroid sheet will the

transmitted intensity be maximum ?

8.  Toh@d ok IHl o SUAM ¥ Thdl @lee fof (W) | el (edid o o/ Uideme (31 31
hiTsTd | 2

Use Kirchhoft’s rules to obtain conditions for the balance condition in a Wheatstone

bridge.

0. U U a1 Uk USH (o) ShUT I Helg S-Sl JUTCE] T A THM &, af I Shirstd —
(i) 3o Ol [aYal T ST
(ii) 3! ATCT T T 2
A proton and an o-particle have the same de-Broglie wavelength. Determine the ratio
of (1) their accelerating potentials (11) their speeds.

10. T o STZSIST AT Sl el i B § n? & AR URe &idl € | ST@l, n UAT] i
FeH AT ¢ | 2

Show that the radius of the orbit in hydrogen atom varies as n®, where n is the
principal quantum number of the atom.
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Section — C

11. TiooHHIET T HRIYUTAT o (g ol g0 SHiteTd |

Teh WooHHIeY 1 Uikl G € | 9o HUIshA H Ush Yiekg R, Sghd 39 V e WE &
SiceHied H ST fohdl S € | A5 ToaAmIeT o 91 J0ishd § R, HioRg Ser ST
AeeHIeY V/2 die T HIT Fhal & | R, T4 R, & &l § &8 WUy I Hifsd, S 39
TieeHIHIeY =l 2 V I % dicedlel § TN & T | R, T41 R, & &1 H TeoHH &

I ‘G’ T |19 91 1T Hie | 3

State the principle of working of a galvanometer.

A galvanometer of resistance G 1s converted into a voltmeter to measure upto V volts
by connecting a resistance R, in series with the coil. If a resistance R, 1s connected in

series with it, then 1t can measure upto V/2 volts. Find the resistance, in terms of
R, and R,, required to be connected to convert it into a voltmeter that can read upto

2 V. Also find the resistance G of the galvanometer in terms of R, and R.,.

2. ThICISTATST &l TN bl UIAHeAl bl & | TEHT bl STl & 7 Ueh SUJad 3T &l TeTddT 9
9! HIATEg ol GUH BT |

T WEGRIS a9 i GRT Pl o H UGN aFd i 9_7 6 8l €, T ot
TS & I9HIEch 8139 H TETold i T THR0T =T & 2 3

With what censiderations in view, a photodiode 1s fabricated ? State its working with
the help of a suitable diagram.

Eventhough the current in the forward bias 1s known to be more than in the reverse
bias, yet the photodiode works in reverse bias. What 1s the reason ?

13. S 3589 (CE) fo=rg ¥ 2ifseey vadeh ol Ueh IRUY 3T o1y |

(1) Faet gfaRe agr (i) 9RT Ua€s O Bl IREMYd it | Wl a9 qor =
TIATRITOTERT & SYANT G R HH ohd (TR fhar ST € 2 3

Draw a circuit diagram of a transistor amplifier in CE configuration.

Define the terms : (1) Input resistance and (1) Current amplification factor. How are
these determined using typical input and output characteristics ?
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14. T=Ihd WA BT 30X TOIREY

(a) Tohdl TETeRT AT | UgeRT WehreT ! adTeed 600 nm € , S fohdl g 9 &= RSl i
HIUT e 0.1° € | 4, 37 FZRaT & S 3ot (33 T it |

(b) o T HEROT Ll g€ 5000 A TR T YHRT ST o IS W 31 Waidd ardr € |
TOY WRETdd ql STaiad YehTeT sl qUTeed adr g U T Uo7 TS 2 3

Answer the following questions :

(a) In a double slit experiment using light of wavelength 600 nm, the angular width
of the fringe formed on a distant screen 1s 0.1°. Find the spacing between the two

slits.

(b) Light of wavelength 5000 A propagating in air gets partly reflected from the
surtface of water. How will the wavelengths and frequencies of the reflected and

refracted light be affected ?

15. X, W&d @& Ush W& B Ush doa B 7T U THI. (ac) A G HUIHA H ST 741 & | Fodl

I I (THh) Y T TTe I AfS, (i) Uk § W[ bl W] i 6 & 91 91T 2 (ii) IRk
% HITY A6 I Ush 9 SleT &l A ? (iii) 3H IROT F F0MhA H X = X, (T hl FEIE

g 53 91 9

Ycdeh S91 H 310 30X hl Gt o fo1d HRUT fAfgd | 3

An inductor L of inductance XL 1S connected 1n series with a bulb B and an ac source.

How would brightness of the bulb change when (1) number of turn in the inductor 1s
reduced, (1) an 1ron rod 1s inserted in the inductor and (111) a capacitor of reactance

X = X, 1s inserted in series in the circuit. Justify your answer in each case.
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16. To= T THH & 39 91 6T A9 foIrigd

(a) ST foqM Tarer ¥ Wad (8K SFael & fordl 3UgaR gl ¢ |

(b) TSR ST UM faepid (@) & S9N H giar ¢ |

(c) ST Mafhedr H M-8 & 18 Uge gran & |

99 O {eiigd fo7 o9 o ol v Ica—1 Tohar ST Tehal & | 3

Name the parts of the electromagnetic spectrum which 1s

(a) suitable for radar systems used 1n aircraft navigation.

(b) used to treat muscular strain.
(c) used as a diagnostic tool in medicine.

Write 1n briet, how these waves can be produced.

17. (i) T5%t faemer (&) 3Taadt gIe3eh & STIGYIH ©iF ! hied U 15 m € 1 3§ 1.0 cm
TIHY S | =AI=1ehT T SUANT [HAT ST AT SIGII T HIUMT TG =T BT ?

(i) I 3H RS 1 ST IFHT Sl 3G & o1 o611 5717 1, AWgeash o 510 a1
T TSHT & WAl &7 S Toha=T 8 2 T-5HT 1 &9 3.48 x 100 m T Teh! el
H 3.8 x 103 m e | 3

(1) A giant refracting telescope has an objective lens of focal length 15 m. If an eye

piece of focal length 1.0 cm 1s used, what 1s the angular magnification of the

telescope ?

(11) If this telescope is used to view the moon, what 1s the diameter of the image of
the moon formed by the objective lens ? The diameter of the moon is 3.48 x 10° m

and the radius of lunar orbit is 3.8 x 10% m.
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18. 3L o U [ag[d HIEHOT i [Aiad | 3eoid it b STl Tedl 9 U faegd
el o ol HEwelqul ST&fUTT shi SATEAT Sl T1 Wehell & |

frdl JeS (Hefe) T AT W1 e H A, H A, T UReH 8 d Wbl o
SIFZAT bl 3TTeeha® TIIAST St &1 AT &F STt € |

all, 9T IS i Sl qUIeed A, T HRAG & o1 s5eTeh Ged it | 3

Write Einstein’s photoelectric equation and mention which important features in

photoelectric effect can be explained with the help of this equation.

The maximum kinetic energy of the photoelectrons gets doubled when the wavelength

of light incident on the surface changes from A, to A,. Derive the expressions for the

threshold wavelength A, and work function for the metal surface.

19. USH (o) TRT0T & | Bl Ol T UehiU G-l TSTR-ATEEST TN & 3T H, o18g-1eh

% AT &F H T (00) ShUT & U&U-U i IIMEY | W&T T T DI 6 39 3994 |
TTeh 2 HIEST & AN H o1 hd fHerdl € |

qee, R =R A!° §=91Ed {h, Wb Ue1e B-cd A T 4R el Bl | (8T R, Toh s

& T A %k & 5 IqH T e ) 3

In the study of Geiger-Marsdon experiment on scattering of o particles by a thin foil of

gold, draw the trajectory of o-particles in the coulomb field of target nucleus. Explain

briefly how one gets the information on the size of the nucleus from this study.

From the relation R = R0 A3 where RO 1S constant and A 1s the mass number of the

nucleus, show that nuclear matter density is independent of A.

JYAT/OR
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AMTRIT Torged T4r AT Gordd H 9 (37 Taiad | g9 o6 37 SF1 UshAl H Sl ohd
oiferd giat (Feherah) € |

Tl TR TE SYRIH-2EeTAT T AT H Hitad S #1 A9 MeV H URehierd
I

2 4
1H+:1$H > ,He + n
ST &, S -

m(TH) = 2.014102 u
m(H) = 3.016049 u

m(3He) = 4.002603 u
m_ = 1.008665 u

lu =931.5 MeV/c?

Distinguish. between nuclear fission and fusion. Show how 1n both these processes
energy 18 released.

Calculate the energy release in MeV in the deuterium-tritium fusion reaction :
2 3 4
(H+ - >He +n

Using the data :

m(TH) = 2.014102 u
m((H) = 3.016049 u

m(3He) = 4.002603 u
m_= 1.008665 u

lu =931.5 MeV/c?
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20. 3T Higlard (AM) Hehal & [T Ueh Tgaeh 1 Ueh solieh 3RE a-12d | 3Tavdeh UshHl adT
AETET % SUART GRT 39ed foh Femht 3w wigferd (AM) TR | ol 93T Gobd 1 Tga
Y BT E | 3

Draw a block diagram of a detector for AM signal and show, using necessary

processes and the waveforms, how the original message signal 1s detected from the

input AM wave.

21. TH 9 & [OFd d6H 91 (SUAUE) ‘E’ € X THH AARE ol 1’ & | 38 ‘R’ &S
Oiae & [0 9 el AT € | 2 aieear V a9 (i) R 37 (i) 90 1 & S O S-S |

T U STAE F ST R=4 Q &l fogad 4RI T 71 1 A € 37X R &1 I FghT 9 Q T 34
T R H O FH R 0.5 A E ST ¢ | 369 [Ogd a%sd a1 (S UH.UE,) E a0 $iaRs
TTRIY r 367 |9 I i | 3

A cell of emf ‘E’ and internal resistance ‘r’ 1s connected across a variable load resistor

R. Draw the plots of the terminal voltage V versus (1) R and (11) the current I.

It 1s found that when R = 4 Q. the current 1s 1 A and when R 1s increased to 9 2, the

current reduces to 0.5 A. Find the values of the emf E and internal resistance r.

22. A IR o ST HREAT C, 741 C, i et HUishH H AR [T FHIRR TReshH H STgl e

€ | 1 TS ol Th-Uh KT 100 V i 92U & (90 9 el Sar & | IS o9 & 9= °
e 31 BT 0.045 J 791 0.25 J &1, @ C, T41 C,, 31 HF 31 Hifs1d | FH (A19el) 64

T Ucdeh TYTNT I 37E9T & JF BT UeherT 9t Hired | 3

Two capacitors of unknown capacitances C, and C, are connected first in series and

then 1n parallel across a battery of 100 V. If the energy stored in the two combinations

1s 0.045 J and 0.25 J respectively, determine the value of C, and C,. Also calculate the

charge on each capacitor in parallel combination.
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g - Y

Section — D

23. 39 [oRIerd ¥ 31d §U 8 [aeioal o T | Ueh [oRa 99 W¥H TR Ueh aioRd (JaRdT) o
<@ 578 WX o o1 “@ax H.T. 2200 V” | 3 a1 3= afeed! sl SUAINTAT sl THe el I
STaTh 37 BRI H (g TAls i dieeal shael 220 V 8l € | 3= 3ol [ J8! 7o 310
TTeTeh © UBT | RTeTeh 36 Ush Hewolqul U9 A §U 39 JXI el 3l qHeTAT |

[=A1Tehe Tl o 3T foTiad

(i) a.c. (THA) fo=@yuRT =t foavear = &7 49 & o 69 giad &1 ST fohar ST €
3R T Ik fohl TG I 1 Sl & 2

(ii) o T JierT T 3UAN, I=9 aleedl e.9l. (dc) T dieear I HH - | AT ST bl
£ 2 WL P |

(iii) ToreTem e fo=ntaar gRT USRI Hedl &1 Seoid i | 4

A group of students while coming from the school noticed a box marked “Danger H.T.
2200 V7 at a substation 1n the main street. They did not understand the utility of a such
a high voltage, while they argued, the supply was only 220 V. They asked their teacher
this question the next day. The teacher thought it to be an important question and

therefore explained to the whole class.
Answer the following questions :

(1)  What device 1s used to bring the high voltage down to low voltage of a.c. current

and what 1s the principle ot its working ?

(11) Is 1t possible to use this device for bringing down the high dc voltage to the low

voltage 7 Explain.

(11) Write the values displayed by the students and the teacher.
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Section — E

24. (a) TUH 5ya & I fag MM +q TN —q T 91 & 579 9 &l T 2a € | 39 Fya &
foya 30T p & | 39 fya % T, Tt S TRt Y W e 36 s 9 x G W
fer &9 E & o1 U =T, p % UST § U RN | 37 90 7R, x >> a @ et
T E—2p/ (4 e, ).

(b) W%%%ﬁwwﬂmd&iﬁﬁ=2ﬁﬁrwm (FI) T BIehT ToRA et A< Taa
TR BT 49T 390 URE5 (%) ST &1 3 I1d B | 5

(a) An electric dipole of dipole moment ? consists of point charges +q and —q
separated by a distance 2a apart. Deduce the expression for the electric field E

due to the dipole at a distance x from the centre of the dipole on its axial line 1n

%
terms of the dipole moment 3 Hence show that in the limit x >> a, E

(4T €, %,

> 23/

TAN

(b) Given the electric field in the region E = 2xi, find the net electric flux through
the cube and the charge enclosed by it.

JYAT/OR
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(a) 3UIE M@ o ITAN FRI el Ogd &F H SuAd d fhdl () aeres aqd
(ii) TRTCRIT USTY % SRR H 3T i T Hifotd | [hdl WIoRId 9<Td & ¢arehior i
OIS i qeT GUTedT (SRd Yg) ¥ S9! 9aY [eiEd |

(b) U Uae! Hllcaes AT HINT (TieT) i 9 R & 2 30 TS W Q 3Ma € | 30 gy

C R T fog ST S T ¥ | T S ST 42Q, T A ¥ T, T A A x

T T TET I T AR @1 | T it : (i) BV % F5 W adl A o5 ¥ Red
3TERT 9 9 (ii) IFT | IR ST o [ Forerd | 5

(a) Explain, using suitable diagrams, the difference 1n the behaviour of a
(1) conductor and (11) dielectric 1n the presence of external electric field. Define

the terms polarization of a dielectric and write its relation with susceptibility.

(b) A thinmetallic spherical shell of radius R carries a charge Q on its surface. A

point charge 2] 1s placed at its centre C and an other charge +2Q 1s placed

outside the shell at a distance x from the centre as shown in the figure. Find (1)

the force on the charge at the centre of shell and at the point A, (1) the electric

flux through the shell.
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25. (a) URRR % URUGE MI9 & ™E@d | 39 M9 & SuaiT 9, g g aiel [hdl 28 &
GIqT DT & & o1 ST U hiteid, AfS 39 2SS &l 39d B9 ‘v° €, THeh!
U SHs oTITs H Wl bl G&AT ‘0’ € U1 399 U &Y (3UREd) 9R7 ‘1 Yafed & @t
g |

(b) T GRATAHT H W I TEA ‘N’ &, TUT TTD! ST FHIE N &A% ‘A’ € | T a8
3 era Ueh UeTeh UTeT € Toh, 399 Weh STUerdl (3T2) 9RT ‘I’ Siomer <9 o venfed
gl @l & | 39 URATCTR o SHhRUT ehid & Y@I3Tl o {07 iS4 aiATersh i
gl 1 ORI 9 H Io0i@ DI | 3TN b g IRANHR T B (38) = i
T SR Il & ST rEhid 3TE0T, m = NIA. g

(a) State Ampere’s circuital law. Use this law to obtain the expression for the
magnetic field mside an air cored toroid of average radius ‘r’, having ‘n’ turns

per unit length and carrying a steady current I.

(b) An observer to the left of a solenoid of N turns each of cross section area ‘A’
observes that a steady current I 1n 1t flows 1n the clockwise direction. Depict the
magnetic field lines due to the solenoid specitying its polarity and show that it

acts as a bar magnet of magnetic moment m = NIA.

AY4qT/OR
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(a) ‘IFAIIHE  (mutual inductance) T TRWINYG hitsTd deT ST S.I (T3S,
A [eiE |

(b) TH T YRATAHT o HUL AR AU T Teh 3T GRATART I8 TE & | 399 5+ THH
(T &) oTaTg i &1 THRT URATGRIST & T Wehad & (o1 Ush el U
DI |

(c) U VAN H & FHeferdl ¢, T ¢, i Th THL o U9 W T & | el ¢, § ellied
forge &RT o OEd | ¢, H URd [d9gd a%s 9o (SUAUE,) & (o1 Th &eh e
DI |

(a) Define mutual inductance and write its S.I. units.

(b) Derive an expression for the mutual inductance of two long co-axial solenoids of
same length wound one over the other.

(c) Inan experiment, two coils ¢, and c, are placed close to each other. Find out the
expression for the emt induced in the coil ¢, due to a change in the current
through the coil ¢,.

26. (a) TEdraes GRRTEhIST o {13 BTETE hl GX=HT o SUANT §RT T hited o, fohdt gaait ot
TR Uehaull YehIST o oTraad SA0iad 8iH °, U8 T faad- U2 o Sl § |
(b) UM T yaH faga TRsT &l 0T TieTs, Hs1d T i TerE ot 3T 8idl & |
, 1 .

(c) WL HEETF nH AT H Jg 841 T, 0 = (n+§)%‘3ITFITEFTB"&_EFE 0T T i ST
e |

(a) Using Huygens’s construction of secondary wavelets explain how a diffraction
pattern 1s obtained on a screen due to a narrow slit on which a monochromatic
beam of light 1s incident normally.

(b) Show that the angular width of the first diffraction fringe 1s half that of the
central fringe.

. . 1) A .

(¢) Explain why the maxima at 0 = (n + 5) N become weaker and weaker with
Increasing n.

AAAT/OR
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(a) <91 76 98T 2IR@ | YT 741 €, U MeAld SAeTYSS ol dshel 99T R € | 39 Ush 317
& HIEIH &l eI n, & 3T g8 3R &% A 6 e n, € | 39 30 IS
% WA n, TSCH® & T | T 05 foe (o) ‘0 Wl & | 39k Ufdiae
ST S o fo1d Tsh {07 3@ &A189 3I” n, n, 791 R % U&7 § a&] 6 g a0
fdTew Sl 33 o aid HaY ed—~ DIt |

(b) ST n, AYECHID & HEH H FOX 47 WA [hdl TH 3felcdet I o {o1d 9T o&]
1 HA HA &, [l H 3T o AEAHT A AT 0, € (n, > n,) @, 39 L &

o7 97 THEY (917 (a) % M) GHEEOT (i@ | 396 O9-0 g & [ sTh
T i1 | 5

(a) A point object ‘O’ 1s kept in a medium of refractive index n, in front of a convex

spherical surface of radius of curvature R which separates the second medium of
refractive index n, from the first one, as shown in the figure.

Draw the ray diagram showing the image formation and deduce the relationship
between the object distance and the image distance in terms of n,, n, and R.

(b) When the image formed above acts as a virtual object for a concave spherical
surface separating the medium n, from n, (n, > n,), draw this ray diagram and

write the similar (similar to (a)) relation. Hence obtain the expression for the lens
maker’s formula.
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