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fopam ST 1 10.15 99 ¥ 10.30 S O BT Sheel UIA-UF HI @7 3K 39 6™ & N o
FCYRGTH T hIE I T fert |

e Please check that this question paper contains 15 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 30 questions. V
e Please write down the Serial Number of the question before attempting it.

e 15 minutes time has been allotted to read this question paper. The question paper will be
distributed at 10.15 a.m. From 10.15 am. to 10.30 am., the students will read the
question paper only and will not write any answer on the answer-book during this period.

Hifaw fomm @grte)

PHYSICS (Theory) :
Freiie = -3 62 ) [ St HE 70
Time allowed : 3 hours | : [ Maximum Marks : 70

| e

() T A E

(i) FAHA-TAE FTI0 7T | o1 T 8 TF F Jv Si-crgSTRIT WoT & AR ydE v
HEFTE |

(i)  F¥79 T 18 7 yeda 797 g 3w @7 & 997 19 G 27 § 9 qv AT 3% H & a9 5T
28T30F AT TG HF IR |

(tv) AT 3 aret gel § @ U go e g &

v) U957 § 97 W] FE Fweq 7@ & | aorfy, @ s aret v 5eT § diT siwt et v
m#ﬁrwﬁaﬁmﬁaﬁmﬁmmmmwé‘/@#m#m
R3 7 == 4 @ dacr g g at v &
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i)

(vii)

FOTFCI B IUFNT B AT TET & | T Al v 8 A T TPIIHT AR F
79T FX qHA &

c=3x 108 m/s
h=6.63 x 10734 Js
e=16x10"1C

pH,=4m x 1077 TmA™l

) =9 x 109 Nm2 C2
e

[\]

m,=9.1 x 103! kg

General Instructions :

)
(i)

(iii)

(iv)
)

(vi)
(vii)

55/111

All questions are compulsory.

There are 30 questions in total. Ques:ion Nos. 1 to 8 are very short answer type
questions and carry one mark each.

Question Nos. 9 to 18 carry two marks each. Question Nos. 19 to 27 carry three
marks each and question nos. 28 to 30 carry five marks each.

One of the questions carrying three marks weightage is value based question.

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 ome of the choices in such
questions.

Use of calculators is not permitted. However, you may use log tables if necessary.
You may.use the followiﬁg values of physical constants wherever necessary :
c=3x 108 m/s

h=6.63 x 10734 Js

e=16x10"1°C

K, =4m X 1077 T mA~!

4 =9 x 109 Nm?2 C2
e

[\]

m,=9.1x 103" kg
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1. wmﬁmm‘aﬁnﬁsﬁamaﬁqﬁwmmlmslmml 1

Define the term ‘Mobility” of charge carriers in a conductor. Write its S.I. unit.

2. fodt e o F 39 W e e T 1

C(t) = 2 sin (8~t) volt.
Higem farel TAIT SER &iE 97 o § | Hige™ Ya@is AT HiT |

A

1 W—

m(t) Sice T

1 2 Qe d

The carrier wave is given by
C(t) = 2 sin (87t) volt.

The modulating signal is a square wave as shown. Find modulation index.

»

1 DN

m(t) in volt 7 > ;
t 1n secon

3. «frdlt ot smavr famam % fog, fondt fag @ oA A, wwfenTa g faea 89 % sifiereea
AT 1 T T S I HIT | | 1

“For any charge configuration, equipotential surface through a point is normal to the
electric field.” Justify.

4.  WHE GRS % 3 TN, T U Ui 1 a1 T g B 7, ga €9 § 90 S @ It
W PR S € 1 399 | P 91 e Bt W Tt gge S S 2 1

Two spherical bobs, one metallic and the other of glass, of the same size are allowed
to fall freely from the same height above the ground. Which of the two would reach
earlier and why ?

5. W H AN % 6ol & w9 H B (@) T AR $ e suie | 1

Show variation of resistivity of copper as a function of temperature in a graph.

55/1/1 3 [P.T.O.
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et 3v o it fedt Twae du & g © @ T | 39 GaAsH $ 3 WodEsH @
go em gt W T foreht fegfonat far o wifafornar <t fomer & worelt € 1 o = wieew g0 =/
7

A convex lens is placed in contact with a plane mirror. A point object at a distance of
20 cm on the axis of this combination has its image coinciding with itself. What is the
focal length of the lens ?

T & B § 37 V @ TR Reet v  HRo1 dikeey g ot | feg i w
H =ivrs fafay | 39 greei 8 #t e s g 2

« - . - _)
Write the expression, in a vector form, for the Lorentz magnetic force F due to a

. . L. . = . . .
charge moving with velocity V in a magnetic field B. What is the direction of the
magnetic force ?

A Trdt =mges W saE # s @ fEr g | X0 g Wil staad 6 g
vﬁrmmm|

o A

R e R e
The figure given below shows the block diagram of a generalized communication
system. Identify the element labelled ‘X’ and write its function.

L —————

Information ; Transmitter Receiver

Source @ | TTTTTTTmmETEE sEETsEET T
Message Message
Signal Signal

<t e e # A AT R o e o ¥ 39 o, SERE B’ uw @
FAE 1A’ 3 ‘B’ IRl i AT TR | ST TS i g Tyt gAeTe gt ereay
FOTHS ?

Out of the two magnetic materials, ‘A’ has relative permeability slightly greater than

unity while ‘B’ has less than unity. Identify the nature of the materials ‘A’ and ‘B’.
Will their susceptibilities be positive or negative ? -

4
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10.

11.

12.

55/1/1

et wore e S B E = 5 x 103 | N/C SRT = T T ¥ | 390 843 % 39 W
T ST S 10 cm o0 % T & IF IR A ToRAT 8, TS 06 y-z T & GHRR § 1 3%
T x-3T&1 | 30° Tl FH0T S 8, A 3 T W TERA FIed FoART Hl T FA0 @ 2 2

Given a uniform electric field _E) =5x103 ’i\N/C, find the flux of this field through a
square of 10 cm on a side whose plane is parzllel to the y-z plane. What would be the
flux through the same square if the plane makes a 30° angle with the x-axis ?

a TS’ H THel ot & fow A weed & frd) wewaull wemrer |ia & safaaor 3 = wad
ﬁﬁa@%%aﬁmwaﬂm% |sﬁraﬁm%wm‘a’§&%maﬁﬁwﬁfgﬁﬁw
3 wist A § | S S | 2

For a single slit of width “a”, the first minimum of the interference pattern of a

A
monochromatic light of wavelength A occurs at an angle of a At the same angle of

A . . . .
7> We get a maximum for two narrow slits separated by a distance “a”. Explain.

TYT T T2l % WaeH % fou gegae arel fafee |37 el & A fafaw | 2

Al L2 )
L g R S

Y Y
B .

qar

feu 7w uftay o p qur Q gRT SifRd wifvr T2 Bt yEiE | 39 W9sH % faT wem |anen
fofaw |

Ae—

Be X

Write the truth table for the combination of the gates shown. Name the gates used.

A A
Ly S),
, Y’ Y
B
OR

Identify the logic gates marked ‘P” and ‘Q’ in the given circuit. Write the truth table
for the combination.
Aor—

Be- X

5 [P.T.O.
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13.

14.

15.

16.

Tt frrem Tt | wieta o e i e 2 Frem form Wb =mersier €

State Kirchhoff’s rules. Explain briefly how these rules are justified.

YN SR foeelt uftay o ac A0 & @ Auitew § Gaiity «C’, wRad! wiekius ‘R @91 HiE
o ‘B’ 9aifd € | Sod 39 9HE & 91 STelr & | 9% (i) ufeRiye R B T W@,
et ot ufgsretl & S $i¥ wWided ufye @ § A, (ji) G S T TWE wiaEs R
T ghg = <t AQ, At Sow I THE T4 IREd 8 ?

a6

o

® r~ »

C

A capacitor ‘C’, a variable resistor ‘R’ and a bulb ‘B’ are connected in series to the ac
mains in circuit as shown. The bulb glows with some brightness. How will the glow of
the bulb change if (i) a dielectric slab is introduced between the plates of the capacitor,
keeping resistance R to be the same; (ii) the resistance R is increased keeping the same
capacitance ?

ARFARH 1 qe fagra fofay | 98y 4 Seot@ $iT % 3@ w9l %1 3wErT smafew ot
H I Fo & TI¢ w@id HE T HY Te6R e S g o

State the underlying principle of a cyclotron. Write briefly how this machine is used to
accelerate charged particles to high energies.

4 cm W= % TR e fiye @), 99 Rt ueeaE foaem o O @ uer @ w6
Ty 1 311 &1 | 60° I HIUT ST, OF I8 Y 4\/3 Nm & 1 el b S99 e & |
T 39 W & + § nC ¥, @ 70 fiya < feafost o=t aftefom =i |

- An electric dipole of length 4 cm, when placed with its axis making an angle of 60°

551111

with a uniform electric field, experiences a torque of 4\/_ 3 Nm. Calculate the potential
energy of the dipole, if it has charge £8 nC.

6
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17.

18.

19.

55171

fepsit Mg i fordlt g™ =t 99H e fowg dh i fer @ g 1A AT A @

(@) TFud 9ag de-sIFelt aORe 1 A 2ifyss 3, 3T

(b)  fepgent HaT A B 2

3T IW H HRT Fied gfte DT | 2

A proton and a deuteron are accelerated through the same accelerating potential.
Which one of the two has

(a) greater value of de-Broglie wavelength associated with it, and
(b) less momentum ?

Give reasons to justify your answer.

(i) Trdt S ERT 6.0 x 1014 Hz g 1 Ushavil TebreT ScawT fohal 7T & | St i
HAM 2.0 x 102 W & | @i §R1 AGad ufd s SciTd Wil & S&1 &
ST HINT |

(i) fordl ST T eRTer QU T W smmufaa fafevon @t dieer SR yehrr dga uRT & |
foreror =it g A W @ity | 2

(i) Monochromatic light of frequency 6.0 x 10! Hz is produced by a laser. The
power emitted is 2.0 x 10~ W. Estimate the number of photons emitted per
second on an average by the source.

(i) Draw a plot showing the variation of photoelectric current versus the intensity of
incident radiation on a given photosensitive surface.

T AT W TG BREISH W SHIR A & fIT 12.5 eV & geAae= T=T Sl SYGRT fhar
T | TEEISH QA fopd Fiott TR e ST &t 2

AT A0 F Ueet W 1 ITET S0 F Yeel U Wi e AR BN | 3

A 125 eV electron beam is used to bombard gaseous hydrogen at room temperature.
Upto which energy level the hydrogen atoms would be excited ?

Calculate the wavelengths of the first member of Lyman and first member of Balmer

series.

7 [P.T.O.
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20.

21.

22.

55/1/1

I XII St BT, AT ! ST6 98 1T gl {oh 3T TUawstl 319 T 5l B i fohall Wieger
FHIH! Y BT O 2 I Aot 91 @ €, O SEA 9 oy e | SeR e aren-fuer
T favara e &1 s v fear o 319 0 6@ W ey Geidd e 3 et iR
AT IH Hiell-Ter SEd WA @ 70

(1) frdl sardE St § AeEd SO §RT JOveier e ifud & @ & fae
eifTaTah fohe Wb & HehaT ¥ 2

(2) 31 Trr-fuar s T 1 oty S gHar 3 e e @ uefE fear 2

(3) 20 m FaAE & ot v sR fopan ufter oo fara el @t Ay st ST wedt €,
THT JHA DT | (et B4 = 6490 km)

When Sunita, a class XII student, came to know that her parents are planning to rent
out the top floor of their house to a mobile company she protested. She tried hard to
convince her parents that this move would be a health hazard.

Ultimately her parents agreed :

(1) In what way can the setting up of transmission tower by a mobile company in a
residential colony prove to be injurious to health ?

(2) By objecting to this move of her parents, what value did Sunita display ?

(3) Estimate the range of e.m. waves which can be transmitted by an antenna of
height 20 m. (Given radius of the earth = 6400 km)

fopalt Trefvriiey & | m o a) & aikRiy 10 Q € | 38 Avisen § et 6 V 3t Sl 3l
5 Q % iy @ ST € | 39 Wit 9 @ emf feifta ST St 40 cm R SgeH
T wRR S |

A potentiometer wire of length 1 m has a resistance of 10 Q. It is connectedtoa 6 V
battery in series with a resistance of 5 Q. Determine the emf of the primary cell which
gives a balance point at 40 cm. '

(a) fordt Sga gemeell gw1 sifem aor we wiafe fehead g @ s91 3@ & few
ATHiTehe YT [SR0T 3TRE @iraT |

(b) fordl Tgea Gewgelt g/ Sea=T et e 20 § 1 AR GRS S 5§ 1 39
geaselt ot fepdt T ovq W wiseta o mar & 1 sfigvaes X Al & &
T T 14 cm ¥ 1 A W gwEAT & fw steqaw T 20 cm @ @ sifgwass @ik
At H WHT T UReierd BT |

(@) Draw a labelled ray diagram showing the formation of a final image by a
compound microscope at least distance of distinct vision.

(b) The total magnification produced by a compound microscope is 20. The
magnification produced by the eye piece is 5. The microscope is focussed on a
- certain object. The distance between the objective and eyepiece is observed to be
14 cm. If least distance of distinct vision is 20 cm, calculate the focal length of
the objective and the eye piece. :
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| : 23. (a)

(b)

(@)

(b)

24. (a)

(b)

(@)

(b)

(a)

5511

IS Hieee B R sramer 3UUT % e et % SFRY W@ ¥ | SugE aIRE #
TETIAT T THH Wialae ST SI0ST | A1 i i e whaaH w1 @ |

A e fRt staeet gUUT & Wred g & e swar wnT et sTaree wee &
T fear war ¥ | gwent fedt foma @ wfafsrar 9t @r wwE g 2 s st |

A mobile phone lies along the principal axis of a concave mirror. Show, with the
help of a suitable diagram, the formation of its image. Explain why magnification

is not uniform.

Suppose the lower half of the concave mirror’s reflecting surface is covered with
an opaque material. What effect this will have on the image of the object ?

Explain.

ot smafer g iy G o uia 3R 3Ea weiia Sl & folt eieh w
FifsTT |

ol TR Ui SRE H IR R T A E T | S sawR @ abceda
& FfeeT FREl SraeT q i T R T T R e i |

Y+ + + + + o+

b

a

Y

A A

d < c

Foret e T T ot SR T ST A e g b e e d 8,
HIRaT % Ty seres sgea= #ifg |

R, T R, Boamail & St A& el sl i S ol s aR gR1 gatii fwar
STl €, |l S R q T q, AT AT K ed € | § Aorehl H B & ugl 4
T Y SS9 "l Sl ST [ i |

Obtain the expression for the energy stored per unit volume in a charged parallel

plate capacitor.

9 [P.T.O.
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(b) The electric field inside a parallel plate capacitor is E. Find the amount of work

done in moving a charge q over a closed rectangular loopab c d a.

+ + + + 4+ 4+ 4+

a > b

A A 4

d
I T R R T

OR

(a) Derive the expression for the capacitance of a parallel plate capacitor having

a

C

plate area A and plate separation d.

(b) Two charged spherical conductors of radii R; and R, when connected by a
conducting wire acquire charges q, and q, respectively. Find the ratio of their

surface charge densities in terms of their radii.

25. (a) WHREH §U H R A gU Ui o uieeiy frm fafaw |
(b) AN wETE % B o qee ferie wies S, S, fa # iy SER whgwm
% S ferqe § | SiE R 4 T el SRS S; 9 3 gt fat B ek vetted
Bl &, S el Weigs S, | Wi & aen s T aw <1 fawdia feen 7 wefed
i fRY A 9§ oeX ot § 1 AfE $T Wi 39S TS el i W8T n, 9 n, €, @ (i)
3T U A T (i) Wgt Freerr o aneR Rt g W et e 1 o aRmmT S
e et =i |

55/1/1 10
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(a) State Ampere’s circuital law, expressing it in the integral form.

(b) Two long coaxial insulated solenoids, S, and S, of equal lengths are wound one

over the other as shown in the figure. A steady current “I” flow through the inner
solenoid S, to the other end B, which is connected to the outer solenoid S,

through which the same current “I” flows in the opposite direction so as to come
out at end A. If n; and n, are the number of turns per unit length, find the
magnitude and direction of the net magnetic field at a point (i) inside on the axis
and (ii) outside the combined system.

n, turns

26. fAfafaa % ST aINT 3
(a) 37 A FEHE Ll 1 A ffay St WR yonfer § IEe 9 § SuanT & fog
UG & | 34 W 1 PR W feafay |
(b) & et W agHuSH H T, Al $eT Sihd YR 19 T % 9 i o § ek
BIT 37T HH ? AT HY |
(c) % FE TP AU I8 I8 WX S et §, ST W I AR HLalt & | 59!
gfte T |
Answer the following :
(a) Name the em waves which are suitable for radar systems used in aircraft
navigation. Write the range of frequency of these waves.
(b) If the earth did not have atmosphere, would its average surface temperature be
higher or lower than what it is now ? Explain.
(c) Anem wave exerts pressure on the surface on which it is incident. Justify.
55/1/1 11 [P.T.O.
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27.

28.

55/1/1

@
(b)

(a)
(b)

(a)

(b)

(a)

(b)

(@)

etz sam & fram & e &dse, N = N, e M &= iR |

() BT T F 5\ Na ¥ der () & F ufiear @ s BT | 59 & g
Tifientg ufsear =1 Seoig it Wi |

(i) T & ¥ TY T AN - Na FT ORI ¥ STET GO ?
Deduce the expression, N =N, eM, for the law of radioactive decay.

(i) Write symbolically the process expressing the p* decay of fllNa. Also

write the basic nuclear process underlying this decay.

.. . 2 . .
(i) Is the nucleus formed in the decay of the nucleus lllNa, an isotope or isobar ?

() =t O TR HehreT T iquiiera safaeior te S TRl T Tehd 17 SE
RO ST | ,
(i) 3T HATHTE THT A T ST FehiT a7t (8 Tedeh ol 11T a 791 3gfd o
¢, forelt ferg W areamivor st ¥ 1 Ay 3 ol 3 o faRe y, = a cos ot @@
y, = a cos(wt + ¢), T ¢ T F T FARK &, &, A 39 g W ufoms e
% fow =iste war wifsw |
g & Tgferlt v, Fored A, Gmeed 3 wehaoht weRreT T ST R a8, ® o8 % et
forg, Fre W quraR A €, weTer i dlear K o @ | e fag @ SE woaeeR A3
&, TSI ot TSIt T i |
Jrear
IF ARG B GeEdr ¥ 95 4 PR w1 gwar ¥ engfa v e
eRTEE ¥ TR 9T ygiad & S ¥ 2
H% argfad wer g1 fpet F-aTg STRHIgS W SR ¥ | SUET e e @)
el ¥ 4E SRy 5 36 A<y § WEkid TR, IR po= tan iy # 9 QO gfad
BT ¥, TET 1 H 1 A1G b GO ST T iy, T B | |
(i) ‘Two independent monochromatic sources of light cannot produce a
sustained interference pattern’. Give reason.

(i) Light waves each of amplitude “a” and frequency “®”, emanating from
two coherent light sources superpose at a point. If the displacements due to
these waves is given by y; = a cos ot and y, = a cos(wt + ¢) where ¢ is the
phase difference between the two, obtain the expression for the resultant
intensity at the point.

12
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(b) In Young’s double slit experiment, using monochromatic light of wavelength A,
the intensity of light at a point on the screen where path difference is A, is K

units. Find out the intensity of light at a point where path difference is A/3.
OR

(a) How does one demonstrate, using a suitable diagram, that unpolarised light

when passed through a Polaroid gets polarised ?

(b) A beam of unpolarised light is incident on a glass-air interface. Show, using a

suitable ray diagram, that light reflected from the interface is totally polarised,
when p = tan iy, where p is the refractive index of glass with respect to air and i

is the Brewster’s angle.

29. (a) forelt 0¥ W& AT (3t famehea) S auiH wifve St e quiier @ o e gt o
Ui faee aes 9 (emf) Yo WS 3 WEHR gidt € o 9w Tl uwr Sea= w6
VA FCA ¢ ST I I HA AT TR FoAdd H g H ey T |

(b) et e g @t L ¥, @ vaifed o/ o R gfg & @ € 1 Fefafaa
faaoit =61 v & fow o Eifae '

(i) TR Y AR U &

(i) IR emf T dV/dt & "

(iii) et e feaferst St S aRT & 5
| JEr

(a) ¥ SEFEl H U FA §¢ fhE ac S IR ARG WiT | THF FESR
g 1 ey § oo Hifie | ot grawie 8 | g s 9 e o )
ESIEG
‘(i) R T, a
(i) weIEdr emf 3R THF & i faawor F 3w F fog me @it |

(b) ac WH & Wy yfaRifa ATt & SuANT § Alh FUSE! FI SavHA Fl Blekt & 2
55/1/1 13 [P.T.O.
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(@)

(b)

(a)

(b)

30. (a)

(b)

(a)
(b)
(©

55/1/11

Describe a simple experiment (or activity) to show that the polarity of emf
induced in a coil is always such that it tends to produce a current which opposes
the change of magnetic flux that produces it.

The current flowing through an inductor of self inductance L is continuously
increasing. Plot a graph showing the variation of

(i) Magnetic flux versus the current

(i) Induced emf versus dI/dt

(iii) Magnetic potential energy stored versus the current.
OR

Draw a schematic sketch of an ac generator describing its basic elements. State

briefly its working principle. Show a plct of variation of
(1) Magnetic flux and

(i) Alternating emf versus time generated by a loop of wire rotating in a

magnetic field.

Why is choke coil needed in the use of fluorescent tubes with ac mains ?

p-n Y I o wfmfad ufwarsii & @i ¥ Seoi@ e SR et o T w9 9
ST HiT {6 FTlt & & freior form wpR @ ¥ |
rerede IRy ARG I Tera 9 I8 quied % R p-n Wi % forg
(@)  3mwiien sEy
(i) uvaRkiye s O V-1 sttt 5 wer ww fHe s § )
e § 37 sifienafirent s ST foew wehR feRar s & 2
Irgar
foat aif~Te & <7 @uel & S 3 WSt ST HIGH-%R & 3TER WY s i |
et ZifoTeet =t fha TR Trafaa e afsea ST H o SAwdr € 2

JMEYEH URUY NG hl T 9 9 Hie 6 CE fa=m # #i8 n-p-n ZivrReR,
e wep ot o o ashi frael Steedn 1 JaH T ¥ | ac 8RT @y & faT 93
fafET |
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(b)

(2)

(b)
(©)

State briefly the processes involved in the formation of p-n junction explaining

clearly how the depletion region is formed.

Using the necessary circuit diagrams, show how the V-I characteristics of a

p-n junction are obtained in

(i) Forward biasing

(i) Reverse biasing

How are these characteristics made use of in rectification ?
OR

Differentiate between three segments of a transistor on the basis of their size and

level of doping.
How is a transistor biased to be in active state ?

With the help of necessary circuit diagram, describe briefly how n-p-n transistor
in CE configuration amplifies a small sinusoidal input voltage. Write the

expression for the ac current gain.

15
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