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General Instructions :

1)
(i)

§229)

(iv)

(v)

55(B)

All questions are compulsory. There are 26 questions in all.

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

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.

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.

You may use the following values of physical constants
wherever necessary :

c=3x 108 m/s

h =663 x 10734 Js
e=16x10"19C

Uy = 4m X 10" Tm A!

gy =8-854 x 10712 C2N-1m=2

1

=9x10°Nm?2(C2
47[80

m, = 9-1x 10731 kg
Mass of neutron = 1-675 x 10~27 kg
Mass of proton = 1-673 x 10~27 kg

Avogadro’s number = 6-023 x 1023 per gram mole

Boltzmann constant = 1-38 x 10~23 JK-1
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wis A
SECTION A

forelt Thmm fogq-a ® feua dga fgga foea erfufa=me & womht
qe U BT g ?

In what orientation is an electric dipole placed in a uniform
electric field in stable equilibrium ?

T R, N8V fave 9% cafa fen w3, | g ¢ sl
T o T =wh fofEu |

Write the expression for the de Broglie wavelength associated
with an electron accelerated through a potential V.

Teh ohid o OiF ol TehEl gd <hl GIfurehl H, TSEehT eI hid &
TSI o SR 8, H I T | 98 hid 1 @ Hal fe@ms < ?

A glass lens is dipped in a trough of liquid having the same
refractive index as that of the glass. How would the glass lens
appear ?

AT AT IR ITe=TeAhl H T A= Bl & ?

What is the difference between intrinsic and extrinsic
semiconductors ?

o &1 T fafgu |

State Lenz’s law.



Qg o
SECTION B

6. “Wawpa: gfoa ysnr ug &1 qiedmn T | 519 g1 it dierissi o
= H g dEd (1) dieiiss IMe ol gHRT SY, df IRTHd JehrsT
& teraT 3Tferehay e Bidl § 2 2

Define the term ‘linearly polarised light’. When does the
intensity of transmitted light become maximum when a third
(any other) polaroid sheet is rotated between the two crossed
polaroids ?

7. SUH qU 9O 9 T d9Y @ ? UH T HER SIIEATSAl Rl 3STEl
v N .~ N
difoTe g7 =\ 9U@ 1 SUT BiaT g | 2

What is space wave propagation ? Give two examples of

communication systems which use space wave mode.

8. UF TEE 47 B ¥V W & TR W FW AR ‘¢ Th BN W
T A T o9 o fqu =9 foiflge | guiise fh a8 5a I8
1 &l LA | 2

Write the expression for the magnetic force acting on a charged
%
particle ‘q” moving with velocity ¥ in a magnetic field B .

Show that this force does no work.

9. U fagq sed 220 V AYfd < fow 100 W e ¢ 3 fofw s@m@m T
2 | (a) 39 g & YUy, 3 (b) dcd O YdIed g1 1 JHehed

SHifsT | 2

An electric bulb is rated at 100 W for a 220 V supply. Calculate
(a) the resistance of the bulb, and (b) the current flowing
through the bulb.
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10.

11.
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forte® o Teml o1 Seci@ IS | 34 Tl <t gfed a Bt 2 2
HAAAT

forell =TT § e SoiaRgil o 3TUETE o o foq fasnfa st o 9gi |
SSTeh Ycde HIT |

State Kirchhoff’s rules. How are these rules justified ?

OR

Derive the expression for drift velocity of free electrons in a
conductor in terms of relaxation time.

wis 9
SECTION C

T Y uwd (FUT=aR) SR Sufishd H Te-3Ten wifvia fehT T
3 | 3 |yrien i eriaren, C,; M C, 1 UM 1: 38 | &
FASHI @ TERI o o= e U fa9aT=al 1 STIUTd STd <hiferg, dTieh
A TSI § Giad ot ol g9 T4 & |

Ife I GOl W g I A S, 9 39 gfad el o
HLATA T I 2

Find the ratio of the potential difference that must be applied
across the parallel and series combinations of two capacitors
having capacitances C; and C, in the ratio 1 : 3, so that the

energy stored in the two cases becomes the same.

If the potential differences are made equal, calculate the ratio

of energy stored in the two cases.
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12. fmAfaRad 1 gfa aieR 3R T &1 T 39 fafaw : 3

(i) Yewaai
(i) 3T femtul
(iii) AT feRtol

HAAT

el if 5 R % o o w wiem § B dl = ol
foremus forgq gm0 1 ufedrfa § e sa=aia g g | 3

Write the frequency range and one use of each of the following :

(1) Microwaves
(i1) Infra-red rays

(iii) Gamma rays
OR

Show how the equation for Ampere’s circuital law, i.e.,

> -
§ B .d/ =pyl is modified in the presence of displacement

current.

13. @I GLERieh hl HRATUTE! i H&Y H T HINT |
qE FHESE HOfRE e 1 oTedd gwmar 20 ® | ARG 3§
TS H gLe¥eh hl TFaTs 105 cm B, A1 GLa3 o AHGeIH AN
ATeRT 1 Wik gt F1d HIRNTT | 3

Explain briefly the working of an astronomical telescope.

The magnifying power of a telescope in its normal adjustment
is 20. If the length of the telescope is 105 cm in this
adjustment, find the focal lengths of the objective and eyepiece
of the telescope.
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14. YHMI-IEd T9E & a9 § Totieft fawa’ ag it gim faRea |
T U T JeRer-guTE Ise T B Bed 25 eV @ | 99 36 T8 W
v TR 1 YehT™T 98aT 8, I 4-1 V o Heeh fawa &l STIITH Hih
3R BIel-sodgl ol qUid: Ueh fordm @l & | 39 SehrT ahi
IR v o A 1 IR ShIfT |

Define the term ‘stopping potential’ in relation to photoelectric
effect.

The work function for a given photosensitive surface is equal to
2:5 eV. When light of frequency v falls on this surface, the
emitted photoelectrons are completely stopped by applying a
retarded potential of 4-1 V. Estimate the value of frequency v
of light.

15. < @, €Y FHR FTeehl § AR I, 991 I, TR gl yarzd 8 @l
2 S Thgw ¥ d 3 W fed 2 | smen i f Tk = g
3T FFEhI & gE Tk W fohE YR i il B | 3HH q
<TeTehl o S oM 9Tl &1 o fTY STeh o4cad ity | 3g@ shifsTe
for 39 5@ 1 fosm v Hgifa gl 3 |

Two long, straight parallel conductors carrying steady currents

I, and I, are separated by a distance d. Explain how the
magnetic field due to one conductor acts on the other. Hence,
deduce the expression for the force acting between the two
conductors. Also mention how the direction of the force is

determined.
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16. G99 ¥ e hifsre fo

(a) Tl p-n @Y s A Uftrest fave 8 3= BT 2 |
(b) foreht feseswi & ffd @ e stfata €. (d.c.) dicear @
feor €.dl. Sicear gtd wE % T IR SIS R R wan

2 | 3

Explain briefly how
(a) a barrier potential is formed in a p-n junction diode.

(b) a zener diode works to obtain a constant d.c. voltage from
the unregulated d.c. output of a rectifier.

17. (a) ¥OR e H g g f99T¢ - & ? $9oh o9 § 91 9 8 ?
(b) TER FaEAAT H Y 4g HISI¥H (modulation)” & &
ATY 7, ST Hiforg | 3

(a) What are the two basic modes of communication ? What
is the difference between them ?

(b) Explain the term ‘modulation’ used in communication
systems.

18. SR o JMWEIAl % I g TarRid hif fob gregem wam |
nal GHS HET H IIGHAT L §U, Soiagi o (AT (a) HaE Hl B,
nz%wgﬁ?ﬁ%,ﬁ'{(b)sé@hﬁ%w, n2
SYChATIITAT Bt B | 3

Using Bohr’s postulates show that for an electron revolving in

the nth possible orbit in a hydrogen atom (a) the radius of the
orbit is directly proportional to n2, and (b) the total energy of

the electron is inversely proportional to nZ.
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19.

20.

21.
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(a) YRR 9 @1 98 HH-A1 AT 07, 20 < A < 170 %
St ITeRT o foeqa IRER | Ui fFasti= 999 el hl dlelene
fesran b s war 8 2 IHesy |

(b) T UsANfFea gEed i 31831y 20 a9 7 | 3 FshA
1 3-125% dh A B | feha=T THT & ?

(a) Which characteristic property of nuclear force explains
the approximate constancy of binding energy per nucleon
over a wide range of nuclei lying between 20 < A <170 ?
Explain.

(b) A radioactive isotope has a half-life of 20 years. How long
will it take for the activity to reduce to 3:125% ?

Sren-gred fam fTigy 3R 38 frm o6 widw &9 1 s34k i |
s R 1 a1 woEm JamhR FUsioRl P 3R Q & s 1 A 3R
V3 A 9m¢ yerigd & W 8, XY q91 YZ ql § Th-gat o oFedd,
3R Tehg! T & | 31 PUSOT & shrg W A FrehI & 1 THAT
3 f=m 31 i |

State Biot-Savart law and express this law in the vector form.

Two identical circular coils, P and Q each of radius R, carrying
currents 1 A and +/3 A respectively are placed concentrically
and perpendicular to each other lying in the XY and YZ planes.
Find the magnitude and direction of the net magnetic field at
the centre of the coils.

(a) I o fefer v o safder Ged R teha 3 & wr foada
et & = favgTsrl @ oerur fafew |

(b) 500 nm TUTCEH HT THAT YHIA 0-2 mm =SS i foreft Tared
forlt W eAfYreraaq uae e faada 9 I AT 7 | 9
T YTed o 3f=ss <l wivfiy =ierE F1d hifvu |
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22.

23.

55(B)

(a) Write two features to distinguish between the
interference pattern in Young’s double slit experiment
with the diffraction pattern obtained due to a single slit.

(b) A monochromatic light of wavelength 500 nm is incident
normally on a single slit of width 0-2 mm to produce a
diffraction pattern. Find the angular width of the central
maximum obtained on the screen.

n-p-n 2GR 1 Gfel=d 8 Al 3 ? G989 § AR hife |
CE fo=ma # freft giveet & foiu wes FAfaifaa ei <t it
S

(a) Fa gfaie, @ (b) 9T S=E= o (B)

Explain briefly, how an n-p-n transistor is fabricated. Define

the terms (a) input resistance, and (b) current amplification
factor (P) of a transistor used in its CE configuration.

Que T
SECTION D

foee™@ &1 Qg o A 91G, " g A A9 TRl o JY ST
fepcll, 38 <@ T 3= aeal 6l o & 91y foeell =
ot | 3% INOT o foTw wiE Suen o il fier arn | sf. aut, S g
T T HR A R @ 9, 9 3 T Dl @l FR 3% AT B H 934
1 TEdqTe T | I8 €T 38 39 Sl bl §9eh T o fHehe Y sl o
Brel | 41 % ATar-far, St A7 &1 39k W ® A, 3 I8 <@l AN
378 ST, a1 Sl AR =A<h AT |

(a) 1. 9T SR ST o AaT-foan gRT fohd Hodi shi ST T 2

(b) foweRt afeq R o & TH R & i g1 gifera s A

ST 8 ?

(c) ‘oUreRd @wed’ ug <hl qiedTsT fifaT | 9% 9 1 gl war s ? 4

11 P.T.O.



24.

55(B)

Immediately after school hours, as Veena and her friends came
out, they noticed that there was a sudden thunderstorm
accompanied by lightning. They could not find any suitable
place for shelter. Dr. Verma, who was passing by in his car,
noticed these children and offered them to come in his car. He

even took care to drop them to the locality where they were

staying. Veena’s parents who were waiting, saw this and
expressed their gratitude to Dr. Verma.

(a)

(b)

(c)

(a)

(b)

(a)
(b)
(c)

What values did Dr. Verma and Veena’s parents
display ?

Why is it considered safe to be inside a car especially
during lightning and thunderstorm ?

Define the term ‘dielectric strength’. What does this term

signify ?

wus q

SECTION E

IREaE ITghd & fRel THl. (a.c.) G ¥ TAINE (Jg) Aol
LCR 9f@y # 319A1E % foTu 31d =geaa i |
frfaRaa vei it afwm ST
(1) Q-TIUTeh, AT (i) AREH & |

T

Teh ST CEBHL o g 3 % &1 G&9 § 9ui hifoy |
foret TTORIER ¥ SHolt 81 & i 1 | fIRau |

Teh IR TG = dieear & Fow o 3= diceat & fla
T yftafdd s 21 3 | 1 399 ol TR0 TR\ o1 Soated gial
8 ? 3T I i gfee i |
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25.
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(a)

(b)

(a)

(b)
(c)

(a)

(b)

(a)

(b)

Derive the condition for resonance in a series LCR circuit
connected to an a.c. source of variable frequency.

Define the terms (i) Q-factor, and (i1) Wattless current.

OR

Describe briefly, the working and principle of a step-up
transformer.

Write any two sources of energy loss in a transformer.

A step-up transformer converts a low input voltage into a
high output voltage. Does it violate the law of
conservation of energy ? Justify your answer.

2 ThdUll JehII-GIdl hl heAl-Gdg e gl Sl & 2 I
fgfer s # diq 3R o fohei & fou od foifew | 5@
fhst <hl =SS o foTu sIweh ITed kil |

yefdta Hife for dea e it digar 4a2 3 s el ki
fierdt I Bl B | (T ‘@’ ATTHWT A Tl T I 3T

2 1)

AT

3G afEeT &1 9m ffgu St ggugy w99 &% fofu Sewerh ? |
TorT <3 H I8 @1 S Hehdl B ?

Thatll Yeprel h Tk fohol Tk qHeg U0 % T Bas W
JIfad Bl 8 | ATYA hivl ol T, TS0 o I & g 1 3/4
2 | afg g f Ig T few @ wmfiaa: e ot 7,
1 HINTT (1) =Fad fo=e™ s &1 1M, 3R (i) 59 & e
1 I |
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(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

When are two monochromatic sources of light said to be
coherent ? Write the conditions for dark and bright
fringes in Young’s double slit experiment. Hence, obtain
the expression for the fringe width.

Show that the intensity of the bright fringe is 4a? and
that of the dark fringe is zero. (Here ‘a’ represents the
amplitude of the interfering wave.)

OR

Name the phenomenon responsible for the appearance of
a rainbow. Under what condition can this be observed ?

A ray of monochromatic light is incident on one face of an
equilateral prism at an angle equal to 3/4th of the angle
of the prism. If the ray passes symmetrically through the
prism, find the (i) angle of minimum deviation, and
(i1) refractive index of the material of the prism.

foreft wared i farq wfcrierepan st aftam difSe | foeft a1q
gferehdT d19 o S o T F1 dadl 8 Siefh LTS H I8
Hedl § ?
Hiet |q hl TR ¥aee ¥ g 31 gfauy X qen Y ffese
fopu STd 8 a1 #fer Aq R % oo I | 35 At g W3
fqam feafs urq &t 8 | 99 X % @iy Sofisen H 15 Q
gicig FAIa L &, a1 I &g 61 feafa 15 s semmana
B S 8 | Ifoel X a0 Y o HH 1 IR |

3T
T A o [OEd-ae® 9 (emf) 3R WA Jleedr o = Wg
e HINVT | T o TEq-ares o9d, A dleedl 3R AT
yferig o = = fofau |
favyaurdt &1 SRl faga faRew | fawa yeormar i afms
AT 3R s TR, (S.1.) A fafau |
ag H gui hifsre fob favammdt gro g a6 fagqans o
(emf) T AT HH T I 7 ?
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(a)

(b)

(a)

(b)

Define electrical resistivity of a given material. Why does
resistivity of a metal increase with temperature whereas

in the case of a semiconductor it decreases ?

In the set-up of a meter bridge, when two unknown
resistances X and Y are inserted, the null point is
obtained 35 cm from the positive end of the meter bridge
wire. When a resistance of 15 Q is connected in series
with X, the null point shifts by 15 cm. Determine the

values of resistances X and Y.

OR

Distinguish between emf and terminal voltage of a cell.
Write the relation between the emf, terminal voltage and

internal resistance of the cell.

State the principle of working of a potentiometer. Define

potential gradient and write its SI unit.

Describe briefly how the emfs of two cells is compared

using a potentiometer.
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