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c=3x 108 m/s
h=6.63x1073*Js
e=1.6x1019C
Hy=41tx 107 TmA™!

g,=8.854 x 10712C2 N m™?

1
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m,=9.1x 103! kg

=2 T FFHH = 1.675 x 10727 kg
e 1 FME = 1.673 x 1027 kg
STMEANTIRT F& = 6.023 x 1023 i ur Hiet

SIS e = 1.38 x 10723 JK!

General Instructions :

55/3

(i)
(ii)

(iii)

(iv)

(v)

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=6.63x107317s

e=16x10"1C

Hy=41tx 107 TmA™!

g,=8.854 x 10712C2 N~ m™?

1
——=9x 10° Nm?2 C2
4n£0

m,=9.1x 103! kg
mass of neutron = 1.675 x 1027 kg
mass of proton = 1.673 x 10727 kg

Avogadro’s number = 6.023 x 1023 per gram mole
Boltzmann constant = 1.38 x 10723 JK~!
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gug - A

Section — A
NAND 72 3 T ciieh Tau 3 6! Team TRot i | 1
Draw the logic symbol of NAND gate and give its Truth Table.
AC |Id i 3T o Rad= o Qi T Uidend § for=ror 6t 39 & fow o @itaw | 1

Plot a graph showing variation of capacitive reactance with the change in the frequency
of the AC source.

A Hige 31T 3G Hige & oig [aHgT it | 1
Distinguish between amplitude modulation and frequency modulation.
Tordll et o Eafad g o ol fomg o) fomge &1 3@t e & ofad 997 eidl & 2 1

Why are electric field lines perpendicular at a point on an equipotential surface of a
conductor ?

Topell Tenfear =l ferdlt Uit 3T & AC i § TS 621 721 € | A AC &l i e1gra
H2T S ST, A o foreno Ry uiafad er S 2 1

A variable frequency AC source is connected to a capacitor. Will the displacement
current change if the frequency of the AC source is decreased ?

gug —d
Section — B

20 cm 9T oTet Tl SR o T5Tad 1A 9RT yefed & W@ &, i o6l 3 oralg o drd
TR S 2A 4R veried &1 @1 & % ek fomt o ST FEr Tae et | @l T e | 2
2A

S S
rd 7

é%i 1A T

N ¥ 20 94t

P
WW%W@WW%%WW 3 T uiehferd i |

YT
200 TR 3T 100 cm? &He i Rl aiehR THA FUSell H SA 3TARET R vated & &l
T | 7€ Fugett 0.2 T % UH UHaHH b &4 o e 8, et fKon svselt & act &
AT & | ST T FUSTH I Aol B & T 60° T HI0T I & T 39 feafq H poeet
T T TA-ST0T IReBTeTd i | 76 T 5 e Foeelt SRl qrreeen ¥ g 2
A square loop of side 20 cm carrying current of 1A is kept near an infinite long
straight wire carrying a current of 2A in the same plane as shown in the figure.

2A
10$ A > >
T
A Y 20 cm
P

20 cm

3 [P.T.O.
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Calculate the magnitude and direction of the net force exerted on the loop due to the
current carrying conductor.

OR
A square shaped plane coil of area 100 cm? of 200 turns carries a steady current of SA.
It is placed in a uniform magnetic field of 0.2 T acting perpendicular to the plane of
the coil. Calculate the torque on the coil when its plane makes an angle of 60° with the
direction of the field. In which orientation will the coil be in stable equilibrium ?

37 A g Tafehon 1 AW fAf@u (i) e SuEhT HE B SIS B T wRA |
femalT ST €, (ii) TSI oo 1% 37 Bl &1 ST €, (iii) e Sl ST oFIE 3@ € |

T ¥ fohdlt Ush TR ol AT Bl S R hi oI B FeAT | i T |

Name the types of e.m. radiations which (i) are used in destroying cancer cells,
(i1) cause tanning of the skin and (iii) maintain the earth’s warmth.

Write briefly a method of producing any one of these waves.

T T BTESISH TRHTY] T ol T ST I90T T &
(a) o€ HeRHUT A BT FTHH 496 nm TR & R I Sedoi BT & |

n=4

Y n=3
\4 n:2

A 4 A\ AR 4 nzl

(b) T TGopauT % T ARyeham qiee & fafeor Saaford Bid € 2 3T ST i g
HIT |

The figure shows energy level diagram of hydrogen atom.

(a) Find out the transition which results in the emission of a photon of wavelength

496 nm.
n=4
A4 n:3
v n:2
A 4 A4 A4 nzl

(b)  Which transition corresponds to the emission of radiation of maximum
wavelength ? Justify your answer.
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TR ForsRT T UMY 3R EeHT SI W fetEw |%@ﬁ&i‘>rﬁ>=3x 103 i N/C % =Rt
et 10 cm 9T a1 =T | ToRA e FoloRd Tohel T €, qqusﬁgéaﬁmww% |2

Define the term ‘electric flux’. Write its SI units. What is the flux due to electric field

- A —
E =3 x 10° i N/C through a square of side 10 cm, when it is held normal to E ?

T  SR1T Y iR ereh! % ~eaeh G <2t & W Tl gRT Ueplerd Sty | 2

Calculate the current drawn from the battery by the network of resistors shown in the
figure.

4Q
M MV MW

C

gug -q

Section - C

(a) WTERT I HF & F9HT Dt qoil B TeST T[0T & WeRFSl & o+ F9aT sl Wehdr
T SY A & ? HROT T TL HIFAT | 3

(b) I GIOREET P, T P, i i fefaal § w@r T e | Py 3R P, & | HiE e
AIeRTAE P, 39 YR T@T STl ¢ o P, 1 WIRa %7 P| % §HR & | P, ¥ qRfea
TERRT I A (1) P, 1 G0 X 0 o6 Wb e &l 2 P 3R P, % uRa 3wt
& d1 0T *9° 3 Ao ‘L, o S Tk Wity |

(a) Good quality sun-glasses made of polaroids are preferred over ordinary coloured
glasses. Justifying your answer.

(b) Two polaroids P, and P, are placed in crossed positions. A third polaroid P; is
kept between P, and P, such that pass axis of P, is parallel to that of P,. How
would the intensity of light (I,) transmitted through P, vary as P, is rotated ?

Draw a plot of intensity ‘I,” Vs the angle ‘0’, between pass axes of P, and P;.

5 [P.T.O.
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(a) Hra <t T AR SfRATeT S ORT it
N 208 204
(1) 84Po—)Ssz+...
(i) 2P—o2S+ ..
(b) (i) B~ @ (ii) B+ & o foTq STRETEN Aok & St qor skt feffa |
(c) et w1 WAIfTeR WA e F T T 2
(a) Complete the following nuclear reactions :
N 208 204
(1) 84Po—)Ssz+...
32 32
(i1) 15P—>16S+...
(b) Write the basic process involved in nuclei responsible for (i) B~ and

(i) B* decay.
(c) Why is it found experimentally difficult to detect neutrinos ?

A T > 0K W (i) n-UPR 3R (i) p-YPR & TIACTh & Fo1l-908 NG iU |

n-UR % USHUT H Si-STEATeh! & Holl-d0E 3G H Il Soll WK dTeish SUg i el o F
T T p-UBR F STHETCID T U Soll TGS 98 & oY F $8 W el & | T
T o eTeh 3R GaiST 9t | g7 Sotl-Li i 1 YfHehr Bl ¢ |

Draw the energy band diagrams of (i) n-type and (ii) p-type semiconductor at
temperature, T > OK.

In the case n-type Si semiconductor, the donor energy level is slightly below the
bottom of conduction band whereas in p-type semiconductor the acceptor energy level

is slightly above the top of the valence band. Explain, what role do these energy levels
play in conduction and valence bands.

SFROT AT (V) 3RV, 3 Sl 1 0 Wi 3R SR o 39 STeTaI0T 1 i | ArT
Tee o felT ST foha ST € Si) o 2

ol 3MUR Srafad gifeex yads &1 CE o # uiuy o1 Witay i 9eig § gqen!
FHTATaTY P ST HAST |

Draw a plot of transfer characteristic (V, vs V,) and show which portion of the

characteristic is used in amplification and why ?
Draw the circuit diagram of base bias transistor amplifier in CE configuration and
briefly explain its working.

TS & SUANT | A QU T ug) i AT i

() =T AT
(i) 9T SearhT
(i) A

Explain the following terms in relation to the use of internet :
(1) Internet surfing

(1))  Social networking

(iii)) E-mail
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(a) Toell =ToTe o vETfed a1 ‘T 3R Sora o AaTE o V), % ae oy Sgeq iy |

(b) To= H Tl OR & SR I F Valed &R ‘[’ 3R T9F ¢ % S U S0 T |
TG T h1 SN ¥k AR § 10s T Jefed STee AT i |

I(AYA
N

0 5 10 s
(a) Deduce the relation between current I flowing through a conductor and drift
velocity V; of the electrons.

(b) Figure shows a plot of current ‘I’ flowing through the cross-section of a wire
versus the time ‘t’. Use the plot to find the charge flowing in 10s through the

wire.

I(AYA
N

0 5 10 s

ot TiefemaiHicT 1 URuY g EieehY 39T HEHRT (GG @y | &7 Foil &f emf &
T S | TTHT STANT g TR TRl STl € THehT Ui e oell STavdsh g Zca—~

HINT |

reran
RT3 I TErdl ¥ HieX Uq o HIEHRT (GG hl SR AT | TR STANT fohalt fqw
T AR 1 3T Wiy Feiia s o 69 UepR fehar STt & 2 afoms § =gaa| Jfe & fou
A ST el STEvas Qa2 faray |

Draw a circuit diagram of a potentiometer. State its working principle. Derive the
necessary formula to describe how it is used to compare the emfs of the two cells.

OR
With the help of the circuit diagram, explain the working principle of meter bridge.
How is it used to determine the unknown resistance of a given wire ? Write the
necessary precautions to minimize the error in the result.

(a) Tordl =TT Fuee Hoortey ¥ g & o (3rE) 9l s S § 2 99eRt a8
fehd TR ST STl & |

(b) Tl freommex fep Ufaiy ‘G° €, 1 38 Sl 4 iz Uiy ‘R’ GaifSd ik
(0-V) diee GiE & aicedied | qReidd fohar ST 9l § | 3 38 0 9 V/2 9 &
eI T URatad ST &, df fohd- Uil bt ATaeaehdl gr 2

3
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(a) Why is the magnetic field radial in a moving coil galvanometer ? Explain how it
is achieved.

(b) A galvanometer of resistance ‘G’ can be converted into a voltmeter of range
(0-V) volts by connecting a resistance ‘R’ in series with it. How much resistance
will be required to change its range from O to V/2 ?

fH ac AeEd V = V,, sin ot % Hq I Ao R X F6RE C’ % 407 TEeE 9 gt
T ¥ | 59 T SR e Wifay 3T T9ehT SUANT (i) TRaY st uidqemen 3R (i) Her-shior
% feTT =isTeh Ut e | i |

A source of ac voltage V =V, sin ot is connected to a series combination of a resistor

‘R’ and a capacitor ‘C’. Draw the phasor diagram and use it to obtain the expression
for (1) impedance of the circuit and (ii) phase angle.

SR HIE-EFAFA 1.6 x 10~ m? 3T FHHHT TE-U1F T4 T 2000 H 3t gRiArtershr i
4.0 A 4R YeTTed & @ € 0P s H Bl Faited © 3R g i aot § g9 Fehdl § |
(i) 39 URATeTR ¥ Heag T MU, (i) A TRATR & 3T T 30° HIUT W HE
7.5 x 1072 T &7 & q=obid &1 Fared a1 T2 €, o URATdT 0 o Sol-3TTET
IRHTOT Y TS AT BT |

A closely wound solenoid of 2000 turns and cross sectional area 1.6 x 10~*m? carrying
a current of 4.0 A is suspended through its centre allowing it to turn in a horizontal
plane. Find (i) the magnetic moment associated with the solenoid, (ii) magnitude and
direction of the torque on the solenoid if a horizontal magnetic field of 7.5 x 1072 T is
set up at an angle of 30° with the axis of the solenoid.

(a) AT % e wam § 3 feRat bt Wiere 1 U 4:1 ¥ | AT Ue 7 3feae Y
fAfETee =t ierarett o 31U T Jodieh HifT |

(b) =T SATTHIT Yot = THbICAT A hredt Bht fe@re o, fepddl oft &0 4, Sott Geeqor e
T oo & 7 AT BT |

(a) The ratio of the widths of two slits in Young’s double slit experiment is 4 : 1.
Evaluate the ratio of intensities at maxima and minima in the interference
pattern.

(b) Does the appearance of bright and dark fringes in the interference pattern
violate, in any way, conservation of energy ? Explain.

0—4

(a) 37 BRI B fAMET e §RT ohdt SRt i forvig 7o | gfg ot S gebell & |

(b) 1 mm TIEE B TheT TR W 59 BRI & M= 600 nm TS T FHRT 3G
AT &, AT Tk HRT W e Ued & W ife reae i g Hiic HiEe &
S I YR T ST T |

(a)  Write the factors by which the resolving power of a telescope can be increased.

(b) Estimate the angular separation between first order maximum and third order
minimum of the diffraction pattern due to a single slit of width 1 mm, when light
of wavelength 600 nm is incident normal on it.
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23. foemer & g9 % R 9% o9 & fome ool Wfert & @y el et S8 <@ R
3T TG Bl TS o TTeF ToIToll T o & | S IRT & feTT g SUged I el et
R | S S ST AR § O R W TR W & S I Sl B @1 3R 3% Sl BR H
a4 1 TRATE {5, TEl TRl e 3 S=dl Bl Tk R b ek T Sl | sier | fawen &
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(1) <. R 3R faqer & aar-fudr g1 o6 godt i g9 @ 2
) faemet dfed 3R T & THT HR % HR ST GRITT F AT ST € 2
(3)  “URTERT WM UF i URETT ey | g o gied e § 2

Immediately after school hour, as Bimla with her friends came out, they noticed that
there was a sudden thunderstorm accompanied by the lightening. They could not find
any suitable place for shelter. Dr. Kapoor who was passing thereby in his car noticed
these children and offered them to come in their car. He even took care to drop them to
the locality where they were staying. Bimla’s parents, who were waiting, saw this and
expressed their gratitude to Dr. Kapoor.

(1)  What values did Dr. Kapoor and Bimla’s parents displayed ?

(2) Why is it considered safe to be inside a car especially during lightening and
thunderstorm ?

(3) Define the term ‘dielectric strength’. What does this term signify ?

qug g
Section - E

24, (a) VHR-fORE WG % I aF I SIfereton @ ffaw e e vt &
T 51T & St ST Gt |

W FHINT fF SMER & UHRI-[agd THHIOT T ST TR HAOSTHS IUH HA &
foTT fore T fopar ST & | 5

(b) To= ¥ =1 UHRI-GITE! TETET M| T M, % fIQ Said fefehon st g (v) SR R
TorTel (V) o Sii=r I SRR T & | T2 i o
(i) ST @S T GA THA 7§ 92
(i) aida fafeeon t qaH oTgha & fow forg uemel & Scafstd gordreAl bt TS
Tl AT & 92

S
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55/3 9 [P.T.O.



25.

55/3

(a)

(b)

©
(a)

(b)

(a)

(b)
©

(a)

(b)

TIHE & YDV TN | TRI-ANIE & FoA™l &5 H o-F0 FRT SRIGT Te9-0
T 3R T HINT {6 68 TR g9 §RT AT & QIest 1 STHM ohar 4T |
TET | U HITY o TAHM SoiaeT i a1 Thid Uit €9 F f5d TR wmiior
1T |

ST QYA 3 o-3HUT Bl IAhI TR STaeteti ¥ 99 @R fovg, vV & gRT @iRka
feRaT ST €, o 399 Tag 3 el JOTeeA! & SFUT 1 ATt it |

Write three observed features of photoelectric effect which cannot be explained
by wave theory of light.

Explain how Einstein’s photoelectric equation is used to describe these features
satisfactorily.

Figure shows a plot of stopping potential (V) with frequency (v) of incident

radiation for two photosensitive materials M; and M,. Explain

(1)  why the slope of both the lines is same ?
(i1) for which material emitted electrons have greater kinetic energy for the

same frequency of incident radiation ?
N

O<

>V

OR
In Rutherford scattering experiment, draw the trajectory traced by o-particles in
the coulomb field of target nucleus and explain how this led to estimate the size
of the nucleus.
Describe briefly how wave nature of moving electrons was established
experimentally.
Estimate the ratio of de-Broglie wavelengths associated with deuterons and
o-particles when they are accelerated from rest through the same accelerating
potential V.

ot &1 1w fofEe | =i St el feafd o Femia st gavTdr B SEH aE | 3 e
T TGN AT |

S N B

T ST 1800knﬂha%ﬂ16fﬁqﬁﬂﬂﬁ¥ﬂﬁﬂﬂ=ra?{1€r% |
() A 5 e a8 T8 KT T8 & SR G o raehid & o R 5 x 1074 T iR At
0T 30° &, A 25 m foRdR 3 Sieam i Tghedl & &1 R o e e ateedl- 3

I STTHM ST |
(i) AT ST i e ufvem ¥ I A SR & S, aF a1 dieeal T T H9Te 9T 2
3reran
10



FUESTAT & I o ST IRehedl bl IR feAfan 3R 57 Repl T e TR e &
IHT 30 HIT |

o ¥ I9MT AR 20 cm ST H HE I-9 0.1 T & THAHAN DT &7 5 T
& T IR H 30 cm 30 W E | 3% U991 39 I AR 10 cm s~ % 9 F 39 96T
e T AT ST &, ST 0 156 I8 5 &35 o WWTe &1 ¥ 96 Fal -ehet STl |

et i3 MU fe=ro ot g9 & fofe o @it

(i) TEA (t) & I o7 F ToRA et FrIhi Fotard (¢) T faeror

(i) TET (t) & I 9 H URA emf (g)

(iii) aﬁagasrsr%ﬁamg%a‘rwﬁﬁﬁﬁwﬁ%lw

x—x—x—x/?/Bw:ﬁ
|

100m/s>|<_>(_><_><_><

—_—
X—X—X—X—X —>
30 cm_ | |
WVem T X—X—X—X—X
—> [ I

X—X—X—X—X

80 Cm . . . . .
(a) State Lenz’s law. Use it to predict the polarity of the capacitor in the situation

given below :

A

S N B

—
(b) A jet plane is travelling towards west at a speed of 1800 km/h.

(i) Estimate voltage difference developed between the ends of the wing
having a span of 25 m if the Earth’s magnetic field at the location has a
magnitude of 5% 107 T and dip angle is 30°.

(i) How will the voltage developed be affected if the jet changes its direction
from west to north ?

OR

Define mutual inductance of a pair of coils and write on which factors does it
depend.

A square loop of side 20 cm is initially kept 30 cm away from a region of
uniform magnetic field of 0.1 T as shown in the figure. It is then moved towards
the right with a velocity of 10 cm s~! till it goes out of the field.

Plot a graph showing the variation of

(1)  magnetic flux (¢) through the loop with time (t).

(i1) induced emf (€) in the loop with time t.

(111) induced current in the loop if it has resistance of 0.1 €.

X —X—X—X— BJ_down
I
10 cm/s X — X—X—X—X
— |
X—X—X—X—X —>
30 cm_ | I
20 cm X=X=X—=X—=X
«—> I I

X—X—X—X—X
«<—— 80cm —>
55/3 11 [P.T.O.
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(a)
(b)

(a)

(b)

(a)

(b)

(a)

(b)

T ot IR fAf@w | g8 0T 9 fohg v et & 2

T TS T Ueieh Wi o TIT a0 i 3TIh{d SRITET |

() Tt fomg | | UhTeT T STIEIRA BT |

(i) T forg | fohelt 3T o1 & ®Ihd W &, I o T Ul 17T &l g0

(i) BT & fgctaes TRATeR o 70T T IUANT <t g, Te- Oreqy ¥ favet Arem
o fHdt g T & THA 1 S9H % fold 3T @itau |
Feran
forelt T Qewsel gRT fdfers ST qeH & fofe fomor ema @ifae | 39 fefd |
P T & folT HoTeh U HifSTT ST Ui e ST O ST & |
forelt T wrsel ol forvig &THaT fohd UehR T Biclt &, 5190
() AEYTH o BT U = STl & |
(i)  WeRTeT ! TR 37Tk &1 STl ¢ 2
HY I G HROT Fied BT |

Define a wavefront. How is it different from a ray ?

Depict the shape of a wavefront in each of the following cases.

(1) Light diverging from point source.

(1)) Light emerging out of a convex lens when a point source is placed at its
focus.

(1) Using Huygen’s construction of secondary wavelets, draw a diagram
showing the passage of a plane wavefront from a denser into a rarer
medium.

OR

Draw a ray diagram showing the image formation by a compound microscope.
Obtain expression for total magnification when the image is formed at infinity.

How does the resolving power of a compound microscope get affected, when
(1) focal length of the objective is decreased.
(1)) the wavelength of light is increased ?

Give reasons to justify your answer.
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