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c=3x 10% m/s

h=6.63 x 107 Js

e=16x101°C

p, =4m x 107 TmA~!

T T 9% 10° Nm? ¢2
e

[+

m,=9.1x 103 kg

General Instructions :

@)
(i)

(i)

(iv)
)

(vi)
(vii)

55/1/1

All questions are compulsory.

There are 30 questions in total Ques.ion Nos. 1 fo 8 are very short answer Hipe
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 38 carry five marks each.

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

There is no vverall choice. However, an internal choice has been provided in one
guestion of twe marks, one question of three marks and all three questions of five
marks each weightage. You have fo 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 jbllowz‘ﬁg values of physical constants wherever necessary :
c=3x 108 m/s

h=6.63x 1073 s

e=1.6x1071°C

Ho=4mx 107 TmA™

o 9 x 10° Nm? 32
‘.I'I:E:0

m,=9.1x 10731 kg
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Define the term ‘Mobility” of charge carriers in a conductor. Write its S.1. unit.

Teoett o T ot | Wb e el T § 1
C(t) = 2 sin (8nt) volt.
Higer Farer SO SFTER FiE 30 70T & | Hige= FHSS AT Hie |

ry

1 —

m(t) e d

L 2 tﬁ;ﬁvgﬁ

The carrier wave is given by
C(t) = 2 sin (8mt) volt.

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

Fs

1 _—

m(t) in volt &
2 {in second

St it et fomme & Torg, Tt fomg & T e, omiawe T fag@ & % stfirensem
gldl & P o B gite i | 1

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

WA HES & a1 TMiorw, S U 9 & 997 §A S b 8, Jod €9 § GUE 98 | gt
T e A € L g S W Tiers aie WO ugam i i 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 ?

T 1 o He 3 T H BT (7)Y FeReesar $1 faror Toiew | 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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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 ?

TERR 8 B 6 3 V @ i R S S e i e 9w | % g i v
4 oo FAfET | 50 s 8 5 e e 2

. -
Write the expression, in a vector form, for the Lorentz magnetic force F due 1o a

charge moving with velocity Vina magnetic field B. What is the direction of the
magnetic force 7

i ot <A W saw T sl ond REr T | ‘X’mqmrﬁﬁfmuaaﬁmﬁq
3R zoe = fefay |

AT i

L g9 faraer Hewr fare
The figure given below shows the block diagram of a generalized communication
system, Identify the element labelled *X* and write its function.

]
i

X )| : User
: T
]

Information : Transmitter Receiver

Source | T T T T T e _
Message Message
Signal Signal

< e e 6 A S i e o d § S 8 SERE B # s W
FE A’ ST B’ TRt @l el wemian |39 ueml @ greeig waihdt g gt e
TOTHF 7

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 suscepltibilities be positive or negative ?
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12.
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ferll worT et 19 1 E = 5 % 103 | N/C 21 et R Tt ¥ 1 3 89 ¥ 3 o
TR ST ST 10 cm 11 % & & 39 WIed | TR &, T 76 y-z 0 % TR & | 3%
T x-3T § 30° ] F0T TG €, G TH G ¥ TSRA S Ao bl HI T g0 2

Given a uniform electric field ﬁ =5x 103 i\N/C, find the flux of this field through a
square of 10 em on a side whase plane is par.llel 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 7

o ST 5 T ot 3 B 2, R % Rl weanlt s i 3 s S @ T
T & % wor e 30 R 0 S o o gl g oo @ e e
FTeaE U A ¢ | SARAT HIMAT

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 - At the same angle of

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

TRIY T TR o @aier & fee s arel fafaw |3 T @ A g |

3
¥ Y

B

s
few mr uftws 4 p qur Q gR ik Wil 12l Sl YE=IT | 3H WA o T Y R

fataw |
Av—r
P
B D ’:)——-X

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

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—

Be X

5 [P.T.O.
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14.

15.

16.
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State Kirchhoti™s rules. Explain briefly how these rules are justified.

T Srar T aitaer 7 ac AT & W v § Guii «C°, ufitedl wioue ‘R’ 4T B
Fo ‘B* WA € | a9 $9 90 & W9 T § | A% (i) WhAue R S ERE w@a,
e =1 ufgesiail & e id qudyd oy @ § A, (i) i B TR T wfEiyE R
o gl 3T < S, ot sIew Bl A9 B HAT1 GG 8 2
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P

R
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e S

(&

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 ?
B
o

Mains

ot

11
||

AR 1 T (g fdiae | §8 § SooiE e [ 39 w9 1 SR AR Fvi
T e Tt o T e R 8 R v L g

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

4 cm = ¥ Fedt S e @1, s ol wegeA T 87 | w1 wer @ 9w
TouIe =B 97T 859 [ 60° W1 FI01 ST, T 76 Y 443 Nm & =61 A H 6 FWA € |
T T UT A + 8 oC ¥, al 39 fayge = fegfost s aftewfea Fitw |

An electric dipole of length 4 em, when placed with its axis making an angle of 60°
with a uniform electric field, experiences a torque of 4\[5 Nm. Calculate the potential
energy of the dipole, if it has charge +8 nC. ‘
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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) sl ST 5RT 6.0 % 101 Hz 9 1 Uswavil Tt Sea— farar et & | Seafra wfe
HAHE 2.0 x 10° W & | &g gRI 6T Wia S8V Sediad Wer s §er s
FEAT iU |

(i) ot feu i weprer ot T WX sl fafRon @t e ST e e o) % S
TareoT I SRMIA 9T A% witaw | 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.

(ii) Draw a plot showing the variation of photoelectric current versus the intensity of

incident radiation on a given photosensitive surface.

T T R AT BRESH T SER B % AT 12,5 eV % goragE T 9 STEIT R e
T | Eregie W] o St W o b B 7

ARE ST F UEH HEE 77 FHT 2vft 3 UEel e i e Ui i | 3

A 12.5 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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(1) Tt smamd s § G O gRT ke ity w1 @ # fag
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(2) 9 A-TTA T T 5 TR 8Tk AT A (R e AR (e ?

() 20 m I ¥ R w2 SR b Wi e Tergg e 0T St ST Wl €,
THEHT HAFECT HiAT | (Jear bt B = 6490 km) _
When Sunita, & cla.és_ 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)

gl Ml % 1 m &7 R = WeR" 10 Q T 1 38 Sivisen ¥ 5t 6 V & Sl o
5 Q % ufeias | gaifae & | 59 w961 6 emf FEIRG SIS ST 40 cm TR SgeA
o5 eH FA E |

A potentiometer wire of length 1 m has a resistance of 10 €3. It is connected to a 6 'V
battery in series with a resistance of 5 Q. Determine the emf of the primary cell which
givesa balance point at 40 cm.

(2) foell Wge Qeomeel gRT | oo W wfatersr feay 0 W 999 <@ & fow
TviTRT WeRTET FoRTUT S w1

(by  Tordlt wige gewisell B SouT el e 20 ¥ ) AR 3R S A 5 € | 59
geaelt ! Rt fiven e W w6 T € | afigyas SR A % a9 Wt
G 30 14.¢m ¢ | 3R T gvaar & fow sieuad gl 20 om B @ sy SR
AT I hiw E IRl ifn |

(a) 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 e¢m. If least distance of distinct vision is 20 cm, calculate the focal length of
the objectwe and the eye piece.
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23, (a) HE AERA B R e 39T % T I F SRR T § 1 IHE NG B
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{a) 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.

(b) _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.

24, (a) Tt smafva wuvae wigssr @oier d vk T sEda el Sei & g =it aa
Edisil

(b) ol TR ofeh SufE S IR RE a8 W AA E? | SS amaER dabeda
% rfaer Rt amaer q Bt afa wE A R e s i | -3
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F 3 A &
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(a)  Terwdt gt i Genfer Foent wigee 1 Same A @9 afswei & |4 ggsT d &, #
YT = feTT ieien o= T |

(b) R, R, Frowmad & <t smafen Meta 2w s 6T e a) g gai e
T ¥, A F H ) T q, SRR S W Ad § | I At H e & w4
TTH YR S SRS T ST T I |

{a) Obtain the expression for the cnergy stored per unit volume in a charged parallel

plate capacitor.

55/1/1 9 [P.T.O.
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(b)

(a)

(b)

(a)
(b)

The electric field inside a paratlel plate capacitor is E. Find the amount of work

done in moving a charge q over a closed rectangular loopabeda

4+

a B b

F 3 v

d < ¢

o S S S T
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.

TR F9 T ST A g U @ aiedt tam e |

A TS % & T T et Weies S, @ S, T | s9ie SEn uwgwl
% S fome € | H TRl g 1 diad deeeg §, @ e g e B e
BTt @, 1 A Hieres S, W waifaa & gar e we aw ©1 faada fem | warfeq
dleoht THY A 8§ 16T aft & | Ay $7 ui 3¢ @els wiel bl Sl n, 940 n, 8, 9@ (i)
e T e T (i) T T % T e fag T e g & w0 aiEm S
femm wr Sl |
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(@) State Ampere’s circuital law, expressing it in the integral form.

{b) Two long coaxial insulated solenoids, 8, 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 (i) outside the combined system.

N, turns

26, Tttt s - 3

5511

(@) 3 de TEEE A B AW felfEe it R woniert § aEaE dee ¥ 39 @ g
ST € | T Tl B STEiE o a1

(b)  alfy yeall G¢ SgHoSel 7 AT, @ Tue Siige R @ ST o a1 Hi et H e
I 377 1 7 ST HINT |

() iE Agd GEEHE AT MY I W HYTT FIAl ¢, IH W I ARG Fell & ) 55
gfie HT |

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) An em wave exerts pressure on the surface on which it is incident. Justify.

11 [P.T.O.
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(a)
(b)

(a)
(&

{a)

(b)

(a)

(b)

(a)

%%ﬁ&ﬁzam%ﬁan%mmN=4N0e*llqm=rﬁﬁq |

()  vieliebrwe wa & SNa % dier (3*) T = whFa F e FT | 59 8 B
iy wisHar 1 SeorE ot Hifeg

(i) 59 & % TR G A [ Na F1 TR ¥ ST SR ?

Deduce the expression, N=N, g™ 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.

. : 2 . .
(ii) Is the nucleus formed in the decay of the nucleus ulNa, an isotope or isobar ?

(i) ‘S T ThAvI R Wi Wi S e 3w T8 R a1 T
FROT AT | _

(i) T TS W Far W IeEhAd W a1 e e 6 S a 79 S o
2, forelt farg o arerioe el & 1 AT T N o SO [ y, = a cos ot @
¥, = & cos(wt + §), FET ¢ A & & FARK &, 7, @ 39 g o afoneh e
% o <=1 Tt it |

Zjr7 3 firfert v, Fomend o, O o UehErolt SrebreT T SET febar T €, W W & Tt

fomg, form ov o A, ¥, werrT B dlloiel KOG ¢ | foRe fawg e st e a3

&, ST S T I HiT |

HAdT

SUEE AN WeEd ¥ 4 v e fear o wwar & 6 ongfaa meer fee

TieliEe ¥ R O Yfad g S & 7

FI% gl weEre g Tl ATy STRRITS 9T AMiad £ | ST R e Wt

e @ 97 T9RC B 6 aradye ¥ Wetd TR, A g = tan iy 8 9 O giad

Bl ¥, 961 p ] A W ST T iy T HE |

(i) ‘Two independent monochromatic sources of light cannot produce a
sustained interference pattern’. Give reason.

(ii) Light waves each of amplitude “a” and frequency “©”, emanating from
two coherent light sources superpose at a point. If the displaccments 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.
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(b)

(a)

(b)

(2)

®

(a)

(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

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

is the Brewster’s angle.

ferell O et v (ruar frarsrenT) 1 i Fiiee St g 5 & i et $uee g
S fereger Bi1ee 9 (emf) F YAl TS 3 R il & TR 9 T 9T IR A 6
AT U] & ST SA ST A alel reiehid T W Wi o1 TaRi Y |

foHl Wer et @i L € W vated 4R 8 FR=R 915 3 @ ¢ | Feierea
foreruit =1 g % fere T @it '

(i) T T ST G H

(i)  WR emf s dLidt S sl

(iif) aﬁaqmaﬁaﬁw%ﬁwﬁaﬂwm&;a‘\a 5
YT

T SETE 1 AU S U Rl ac WS o7 sHeel SIRE Wi | 39 FEEHR
fogra = dev ¥ seviw wifse | e g o o gl o At TR e (o)
T4 S

| (i) TEHE wE, 990

(i) wedrerell emf ST TRY S S foreon @ <e ¥ A T it |

ac T % Wy Wi =ienr & S 4 T Foeel o s i g § 7
13 [P.T.0.
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(a)

(b)

(a)

()

(a)

(b)

(a)
(b)
(c)

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

(ii) 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
(i) Magnetic flux and

(ii) 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-nﬁﬁﬁmmﬁw@mﬁmmﬁwﬁﬁwwﬁ
ST I T gt &7 1 fmior foe wep gt & |
T TR HRE H Ter § ¥ w2y & (46 p-n Wi ¥F fg
(@) SHRERE S
(i) uvElshTs S V-1 SR B TR e T S
freeso o 37 atfienigTioren o1 o fehd L fora SR @ 2
arerar
ferdll 2iferiex & o mvel 3 die 575 R 3T AEER ¥ R o g #i )
Tonat gifvreet =1 fope Wb Safiad hech afka sTaen | o i § 7

STEYEH AROY 3 % TeEar | =i &ifae i CE o= § % n-p-n e,
Tore werr Torell gy w1 aiehia Feleit Sieedr S YEEH il § | ac URT @Y % ol
fetfig
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(@)

(®)

(@)

)
©

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

(ii) 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 15 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 sinuseidal input voltage. Write the

expression for the ac current gain.
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