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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.
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¢ 15 minutes time has been allotted to read this question paper. The question paper will be
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PHYSICS (Theory)
Frefier g : 3 692 [ ST sF 1 70
Time allowed : 3 hours ] [ Maximum Marks : 70
W fdr
(i) T FEE E
(i)  FTWT-TTH FeT30 7 & | 79T 1 T 8 7% F T HI-e7g8eRIg §eT § N Tedh
HEFE |
(i) W79 § 18 T yiw G TV 3% F7 &, 79T 19 § 27 T U Gv @ 3% FT & ey 5o
28 1 30 ¥ yei% gv gl AF F & |
(iv) @ 3P aret ge ° @ U gog e WA & |
(v)  WIUT T gEY W FE famed 7@ & | aonfy, g1 FHl A v gvT 8 T sl et v
v § v wier 37wl aret @i ge 4 Sl 997 95 A e & 1 9) 9 § sirast
R 1 = 7 § T v peT & e & '
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(vi)

(vii)

FOAFE & ST B FFART AT & | T Ay SvaE &t ST TP YR
7T T GHA & |

c=3x 108 m/s
h=6.63 x 10734 Js
e=16x1019C

H, = 4m x 107 TmA™1

2 =9 x 109 Nm?2 C2
e

V]

m_=9.1 x 10731 kg

General Instructions :

()
(i)

(iii)

(iv)
)

vi)
(vii)

55/1/3

All questions are compulsory.

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

Question Nos. 9 fo 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 one of the choices in such
questions.

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

h=6.63 x 10734 Js

e=16x10"1°C

H, =41 x 107 T mA™!

=9 x 109 Nm?2 C2
4me

(o]

m_=9.1x 103! kg
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1. Wwﬁaﬁmm%wéﬂﬁmmaﬁrwﬁmﬁﬁwﬁm
HEY T Ie1d HIT | 1

Define the term ‘drift velocity’ of charge carriers in a conductor and write its
relationship with the current flowing through it.

2. Tt farer 6t e o ol 39 Wb o TR T Y 1
C(t) = 3 sin (8 nt) volt

3

15 —
m(t) dee o

1| 2 t'@;ﬂ?;ﬁ
HIgAT AT ST ITHR DT T T0T & | Wit Ahich T HiT |

The carrier wave of a signal is given by C(t) = 3 sin (8nt) volt. The modulating signal
is a square wave as shown. Find its modulation index.

1.5 —
m(t) in volt >
2 tin second

3. TEHE AT B H ATV ¥ IR R S & HRUT AR e 96 |F % A ol
i =it ferfaT | 3 T & @ e e g 2 1

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

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

4. WM GaAs % AT 4R R dicear & & fa=ror i g9 & e a @it | 1

Plot a graph showing variation of current versus voltage for the material GaAs.

5. el 3ut &g ® fohdl woder qdur & gk | @ T R | 39 SN % 3T W HaeE 9
20 cm O W e frdt fagfra farar ot wiafora it T & Qumedt € | ol &t wiew g w0
T2 1

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 ?

55/1/3 3 [P.T.O.
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e ot =T aR e o e e E T & | X0 g AWithd ade % ggeig
3R 3G ® feflgw |

SRl A B S ..

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

Information : Transmitter Receiver

Source @ | TTTTTTTTTTTTTTTTTTTTTS
Message Message
Signal Signal

THH WES & |t 7o, ISAH T 41 1 @l R0 hid & 8, I €0 9 JHF A€ 9 91t
W FRIT ST & | 399 @ i G Tt 8iel W Ige) 9 S 4t 2
Two spherical bobs, one metallic and the otber 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 ?

“forelt off st fomare & forw, fendlt forg @ Tora o, wwfava g forga & & sifirererea
BT & 1 T F I G HT |

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

1 cm < o Tohdll el Ty 1 T Tohell U fereger & o 9 WehR 7@ el ¥, oyl
1 377 &7 ¥ 60° H HIVT T, T 9% YT 61/3 Nm & 5T STl &1 SFHa el & | A
f5Ya W 3MmawT + 2 nC &, f 39! fefast S uiiehierd ity |

An electric dipole of length 1 cm, which placed with its axis making an angle of 60°

with uniform electric field, experiences a torque of 6\/§ Nm. Calculate the potential
energy of the dipole if it has charge + 2 nC. '

55/1/3 4
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10.

11.

12.

13.

55/1/3

ARFARH I fagr fafay | g8y o Seoi@ Five fF 50 a9l & ST e o
FI Iod ol o [0 @ila w3 o fopg e fepam e &) ’ 2

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

TONT AR Tt uferer | ac A=y & 9y SoisEn | Wil <C°, aitadt ufadiaes R’ o wiE
o ‘B’ Waifid € | 9o9 39 9H% & 91 Serl § | Al (i) faiEe R @ eNE @,
G it wigenrant o e B WA Uit W@ <t 9, (i) Sl S g0E W uiodies R

ﬁqﬁaﬂﬁw,ﬁawaﬁwﬁwqﬁaﬁ#ﬁm? 2
B
C R,
LR @D
1 VR
w-

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 (1) 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 ?

ol sgexi= it et e %01 0t g foe A i@ e 1@ A A @

(1) a8 dag de-srall aieed &1 A 3ifyer g, it

(2) e nidast STt 69 BTt 2 et St | 2
A deuteron and an alpha particle are accelerated with the same accelerating potential.
Which one of the two has

(1) greater value of de-Broglie wavelength, associated with it and

(2) less kinetic energy ? Explain.

IS T W AT F SR JEheierd U @ §9 S ¥, Siakh ‘B’ o U 9
FAE | ‘A’ IR B’ wsmel F WPl wewiT | T LT F R Fgtad! geTeTss gt Srea
HOTIHE ? 2
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 ?

5 | [P.T.O.
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14.

15.

16.

17.

55/1/3

T Fram fefae | deiu & saren wifie 6 3 fraw 6 yeer =areea € o
State Kirchhoff’s rules. Explain briefly how these rules are justified.

Tepelt webger ferega &1 1 E = 4 x 103 1 N/C §RT =t 621 T € | 39 8 o 39 woled &
T R S 5 cm I F T & 3W IS W R B, R T Y-Z T F =R § | AR
I T X-3T8 | 30° I HIVT S &, T T I | ToRA dTet oo Sl HH 41 8T 2

Given a uniform electric field E = 4 x 103 1 N/C. Find the flux of this field through a
square of 5 cm on a side whose plane is parallel 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 ?

(i) ThE ET ERT 5.0 x 1014 Hz 3G r Tehavit Yebrer Sca=1 o 7a € | Scaferd wifer
FH A 3.0 x 103 W ¥ | S g0 3fiaa uid deve Ieafora wIAT Sl @& &l
ST T |

(i) gt T T webrer GomEr g W emufaa fafson @t e SR TR dEa R % &
foraRoT i <9I e WTE Gitau |

(i) Monochromatic light of frequency 5.0 x 1014 Hz is produced by a laser. The
power emitted is 3.0 x 103 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 W 72 & HAH & felw geame wwelt fafige | 39 72 & 9 fafa |

| /Y Y

B

AYgar

e 7w uRuy § p qur Q gRT 3ifhe it Tl B YgEIT | 39 WASH & el HemE Rl
fotamT |
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Write the truth table for the combination of the gates shown. Name the gates used.

A

A )
IR S
, Y’ Y

B

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

P
Be X

18. a ST &l Thel Bt & fow A el & fndll Tshavil Yehrer Sid & safaesior ted & oy
ﬁﬁ:r@%&?ﬁwwmﬁ IﬁW%WN‘a’@%W&FﬁﬁWWW
3 wTaT X € | AT ST | 2

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

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

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

19. (a) THEHCH €9 K e S gU U 1 uivuei fam fafaw |
(b) THM T % A o G el |icies S, @ S, fa # ST SR TEmgwm
& W feae & | S WRE 4R <07 Hia QoS S, ¥ 36 g M B 7% watfed
Bl 2, T et Wiets S, ¥ Wit & 7 fed e aw ¢ fawda fon | warfea
B Ty A @ 9T o § | afk 3 i $E RETE euel i W n, @ n, €, @t (i)
37T IX AT e (i) TgR e & A et o W g g & %1 aRmm sk
feem s =it | 3
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20.

21.

55/1/3

(a)
(b)

State Ampere’s circuital law, expressing it in the integral form.
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 (i1) outside the combined system.

T A9 T AT RS W THIRT & H [0 12.3 eV & goiaei= IT ST ST feean mar
T | TGS WA fFY S WX A Saivd e ?

T Uit & GO e T SR A % g W W aiee uReslei iy |

A 12.3 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 second member of Lyman series and second member of
Balmer series.

(a)

(b)

el STty garR ufgsr duifts ® uia s s eila St & foy =iste ura
T | |

ferdi TR qige FEiE F MR R ST T A E ¢ | 95 SR @ abceda
& arfeer fopelt amawr q =t Tiia A A feban T SR T HifC |

+ + + + 4+ 4+

b

a

A 4

[ 3 A 4

d < c
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22.
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(a)

(b)

(a)

(b)

(a)

(b)

(@)

(b)

(a)

(b)

TRl T ufgeer GenRa el afgeer 7 shwet A aun gt & i gue d §, ®
T & TIT =St Sgea— Sifsig |

R, 7 R, Frwanait 3 < s wiet arcrn 3t e feet ames ar gwy watfa e
ST €, S SR q, T q, AN A Fed € | T wernl ®i e & uel §
T U AT T T IR A1 BT |

Obtain the expression for the energy stored per unit volume in a charged parallel
plate capacitor.
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 loopabc d a.

4+ + + + 4

a > b

A : 4

d < c

I T R B B B
OR

Derive the expression for the capacitance of a parallel plate capacitor having
plate area A and plate separation d.

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.-

HI¢ TR B Rl eraae T & g oY & oFfew @ ¥ | SUgE A w
TRl W SHeb Ui 991 TR0 | SIS ST {6 e ThEH ) T € |

A oiifore fRet stader 30T & Wradt gee &t e mer o R sraRest w9
T R T ¥ | s Tt v & wiafers @ s woe e 2 = #if

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.

9 [P.T.O.
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23. (a)

(b)

(a)

(b)

ol derr gemgelt grr sifoan aun wre wiafers frepeam g W AT g9 & fo
Amited v feor s difaw |

fordt Ta easelt g/ Sa=T Pol A 20 & 1 AT 5T S e 5 ¥ 1 3
GeRel it fhat ffvaa s W wstaa e T € 1 afigras i A & o w
U T 14 om ¥ Wﬁ:mm%mmﬁzocmﬁﬁmaﬁr
et I B U uiissier wifve |

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

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.

24. fyfatad & sax iR

(a)

(b)

©

gt i & ealea e ot sy § 3o R acl degd g a1 9
fofau | 9 an & 31afa Wy $1 3eeE HINT |

FE H GHY Ao HE 9t RO (99 ST & =S98 S 394 HT0 & | 12
AT HIFAT |

T A St TR SSLATT 41 Fel A & ? FH TF I faray |

Answer the following the questions :

(a)

(b)
©

Name the em waves which are produced during radioactive decay of a nucleus.
Write their frequency range.

Welders wear special glass goggles while working. Why ? Explain.

Why are infrared waves often called as heat waves ? Give their one application.

25, Focht FeR & 1 m o A RN 5 O & 1 5 vie  Fed 8 v H ded ol
15 Q & wieriys & 9 aifea foear T & | 39 Wi 99 1 emf tuia sive it
60 cm W | {55 W e & |

A potentiometer wire of length 1 m has a resistance of 5 Q. It is connected to a 8 V battery
in series with a resistance of 15 Q. Determine the emf of the pnmaty cell which gives a
balance point at 60 cm.

55/1/3
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26. (a)

(b)

(a)

(b)

Heatfrea s & Fram & forg =ivrh, N = N M ogea=1 $ifg |

(i) weToTE w9 H Na ¥ e (B*) &7 = uhear %t e ST | 79 & 9 g
fireh fshaT 1 Ieei ot T |

(i) 39 & ¥ TR S AN ;o Na F GHEETE & e i 2
Deduce the expression, N =N, e M for the law of radioactive decay.

(i) Write symbolically the process expressing the B* decay of ﬁNa. Also

write the basic nuclear process underlying this decay.

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

27. T XII %t BT, AT Sl ST I8 A g o6 38 st o 7epr 6l o i et Aismet
FHIT o FRIT 9T 2 ) A G W@ Y, A 36 3! fay TR | e 3o wiar- R @
7 Torvard et &1 wRas 1 foran fob S T i W WReg Gt gehe 3ea=T 8l 3k
WWW—WWWﬁW:

(1)

2
€)

fdt eradia S § HidRgd S gRI ASU-EeR a0l @R % 6w
feeTaes f6e TR &l Tehel & 2

A TR Y ST v e s T 3 P e 8 W e 2

20 m ST % fopdt w=A gRT Tt ot ek Taege el ot Ut st ST wedl |,
T SATHAT DT | (Feat it =1 = 6400 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 :

(D

@
€)

55/1/3

In what way can the setting up of transmission tower by a mobile company in a

residential colony prove to be injurious to health ?
By objecting to this move of her parents, what value did Sunita display ?

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)

11 [P.T.O.
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28.

55/1/3

(2)

(b)

(2)
(b)
(©)

(a)

(b)

(a)

(b)
(©)

p-n G ¥ § wfiwfaa uleare o dev ¥ Seoie HifT o TEel o T w9 9
T HiTT o gt & o1 Fmiv fpg TR e g

AT NI TG T weTad § I8 SeisT ff et p-n Wiy % faw
() swihs s=™
(i) uvaRRms aEg ° V-1 et e wer e e e €
feweartor § 37 stfiremefornt o SwET o W feram e 2 2
srorar
fopdll Ziforet & i @uel & o 3% 9IRS 3R ARH-ER & SR I faug iy |
fopelt 2ifoTeet ot fop W srafiae ieh ek Sreven § T S & 2

meﬁwﬁaﬂ?ﬁﬁq%@mﬁaﬁ%n—p-ngﬁe{
fo6g weR ferdl o7 Sar ki fael dieedr &1 T AT € 1 ac UNT Al % ford g3
fafEw | '

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

(1) 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.

12
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29. (@ () ‘St T AT TR Fid Faurierd sAfdehtor G I el X Fehd |” SR
HROT T |
(i) S FeTHEE THET FAl ¥ SR T A T WS T S a 79 3 o
2, Tl forg W sremionr et € 1 3k 7 @ 3 Ror foRes y, = a cos ot T
y, = a cos(ot + ¢), TR ¢ I & A FARK &, &, At 39 g T g e
% fete =5s1ep e wifsTe |

(b) = o Tlert wahT, g A, aoe & Thaull UehreT 1 SuFiT oA T ], § U o et
g, ™9 W =R A €, eI S dieet K AEe § | R e W StEt woweeiR A/3
&, TIhTST i <o T HIT | : 5

HYar

(a) UK ARG H WEAM ¥ T§ 9 PR frn s wwa & 6 emyfaa v feet
TeRTEE @ TRA W yfad & Star & 2

(b) s Tgfead UHRT T=1 fFet di-ary sge W amafad & | SugE o sma it
el | ¥E SRIEY fob 30 A=Y ¥ Wratad ¥R, A po = tan i 8 A QU gfowt
BIeHl &, Fel el 1 A1 o WIS STUeRiish ol i, T HOT ¢ |

(@ (1) ‘Two independent monochromatic sources of light cannot produce a

sustained interference pattern’. Give reason.

(i) Light waves each of amplitude “a” and frequency “w”, 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.

(b) In Young’s double slit experiment, using monochromatic light of anelength 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
55/1/3 13 ‘ [P.T.O.
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30.
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(a)

(b)

(a)

(b)

(a)

(b)
(a)

How does one dembnstrate, using a suitable diagram, that unpolarised light

when passed through a Polaroid gets polarised ?

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 i, where p is the refractive index of glass with respect to air and iy

is the Brewster’s angle.

foret U7 TRt T (3T fpaehetta) &1 9ol SifTe St gg genn ¢ fo TRt pueett
WRa e 9 9 (emf) S Yo Ta 39 FHR gt € fF 9€ T 9RT S B H:
TRATH Sl & St S S A a1t JIohi Foled H qiae o iy &L |

ot W ST @ L 8, ¥ vaned uR/1 ¥ fR=w gfg & @ ¢ | Feafefaa
ferrot @t <9 % fofe e it

() TEHR T I R & S

(i) A emf 3R dI/dt F =

(iti) Tied gri fefast e it ur % <
HAqar

el 3a9al 1 U Ha U hat ac A H1 Tl IRG Titaw | $60h HREABR
fagr1 &1 Gaiy ¥ Seoim wifve | fordt g &9 § guie S At fedt ofg (am)
RS IER|

() TR T,
(i) vcEdl emf SR THF & o fa=ror ®t g9 & o ww Eitae |
ac T & G AR ATt & STANTH T HUSH! bl STTavahal 41 aict & 2

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.
14
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(b) The current flowing through an inductor of self inductance L is continuously
increasing. Plot a graph showing the variation of

(1) Magnetic flux versus the current

(i) Induced emf versus dI/dt

(ii1) Magnetic potential energy stored versus the current.
OR

(a) 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.

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

55/1/3 15
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