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General Instructions :
(i) All questions are compulsory. There are 26 questions in all.

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

(iii) 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.

(iv) 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=3%x108 m/s
h=6.63%x 10734 Js
e=1.6x10"19C
po=4mwx10"7Tm A~1
£g=8.854x10712 C2N~1 m~2

1
411'80

=9x10° Nm? Cc2

m,=9.1x10"31 kg

Mass of neutron=1.675x 1027 kg

Mass of proton=1.673 X 10~27 kg

Avogadro’s number = 6.023 X 1023 per gram mole

Boltzmann constant=1.38 x10~23 JK~!
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SECTION - A

1. IR 599 us SR qur e A &1 8, w AEEdl 99 a9 gy i 1
TIE €1 T S 91 9R Y 1y § 2

Two wires one of copper and other of manganin have same resistance and equal
length. Which wire is thicker and why ?

2. Todl ac. w9y %1 vfsq qonie 0.5 1 9wy H deear 3R 9 F 19 FARR ¢
w1 ®?

The power factor of an a.c. circuit is 0.5. What is the phase difference between
voltage and current in the circuit ?

3. 39 fufq =1 oo wifsre forad foweme urr o 8t ® o = u T e

In which situation is there a displacement current but no conduction
current ?

4. 9 vfgy § p sk Q g sifea o W F weEIT X

5. et =ee # ' fagifo-se’ 9g &t 9Rumn fafae 1

Define the term ‘relaxation time’ in a conductor.

55/1/S 4
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9.
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SECTION - B

fogt - dga ufee 1 82 aretos SAoER H 39 T H STEM 9 fean S
&7 T frdt smafi s S e A fave @ da @2

What is electrostatic shielding ? How is this property used in actual
practice ? Is the potential in the cavity of a charged conductor zero ?

e T T & 1 Ul S 9v FIT1 29 7% e TR gaid § f o
T T FAT T84T HA § 2

State two properties of electromagnetic waves. How can we show that em waves
carry momentum ?

- A § saei F1 9t YHid & yEiiTe ya & fau snaia fasid
F1 GOY § Ieerg HIFACN 120 eV TAe Fo & Tolag i < A0CH qURHE 1
Bt B 7

Write briefly the underlying principle used in Davison-Germer experiment to
verify wave nature of electrons experimentally. What is the de-Broglie
wavelength of an electron with kinetic energy (K.E.) 120 eV ?

g & ded ¥ () TISgER AR (i) TREd® w1 1 fafaw

Write the function of a (i) transducer and (ii) repeater in a communication
system.



10. TRSNA WA F Freray orewen #, SR e 5.3x 107U m A T E oW 2
Y] Y 3 IAfwa TR S ¥ foR swe e 21.2x 107 M m B WA B
ST SR ¥ (1) §OI FAH e HT A a1 (i) IS veedr H g
FA Hol Fd RIS |

Al

forelt wferfed O] ¥ e ®R A9 fog T ¥ qwie T Hweon F @ feed
9275 nm TOTCEA 1 WA Scaferd & 2

-
—2eV
‘l k.
C 4.5eV
—10eV

D

In the ground state of hydrogen atom, its Bohr radius is given as
5.3x10~ 11 m. The atom is excited such that the radius becomes
21.2%x10-1 m. Find (i) the value of the principal quantum number and
(i) the total energy of the atom in this excited state.

OR

The energy levels of a hypothetical atom are shown below. Which of the shown
transitions will result in the emission of photon of wavelength 275 nm ?

A B 0
1 —2eV
C —4.5eV
—10eV
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SECTION - C

11, oA 2a 3 fsa oo p % PR SR faya #1 faem Y ¥ feet fag w
fae@ &= ot & foau = == Ff9w 39 &9 &1 fwn &1 Seorg
FHIfTT

Derive an expression for the electric field intensity at a point on the equatorial

line of an electric dipole of dipole moment P and length 2a. What is the
direction of this field ? :

12. (a)

(b)

(a)

(b)

(b)

(c)

€))
(b)

(©

55/1/S

fordt TR afgw "uifa (C) o | 8 smaw Q ®; &1 T weuw,
ST HuIfs C, § 49t %9 ¥ Saifea foean w1 81 39 Y0 § HuiiA
C, T foraa e e e ?

T weww Harfl, d g% #1 uiia suF € i 9o | e Joft
AR fr uvd w1 § "aifsa =3 v aiee &t fordt a9 gaifsa fan
S ® 1 wfed SSiel @1 SuE 9| it

A parallel plate capacitor (C,) having charge Q is connected, to an
identical uncharged capacitor C, in series. What would be the charge
accummulated on the capacitor C, ?

Three 1dentical capacitors each of capacitance 3uF are connected, in tern,

in series and in parallel combination to the common source of V volt. Find
out the ratio of the energies stored in two configurations.

weE fasw § ' fafero - digar’ 98 &t gftam Fifs )

= fafi= deaedl 1>1,>1, 578 8 @ (1, iR 1) F 99 i » 8
quT e H AER v>v R, F faw vy faga o duess fave & dte
foerur &1 gui & fae ae wifau

ISR GHIH & YR W I ! Ypid o1 ARAT wifT |

Define the term ‘intensity of radiation’ in photon picture.

Plot a graph showing the variation of photo current vs collector potential
for three different intensities I,>I,>I, two of which (I, and I,) have the
same frequency v and the third has frequency v,>v.

Explain the nature of the curves on the basis of Einstein’s equation.

7 P.T.O.



14. )
(i1)
(iii)
)
(L)

(1)

YT cgsieh TS (LED) 8 YN Scdsid i Iiehdl 1 989 H F9F Fifg |
LED & fmiu & fau fea erdamesl o wafaswa < 9w & 3 797
Tl WIS Rl T go § LED sesi 1 3991 %1 % 31 @ fafag )

Explain briefly the process of emission of light by a Light Emitting Diode
(LED).
Which semiconductors are preferred to make LEDs and why ?

Give two advantages of using LIEDs over conventional incandescent
lamps.

15. 50 Hz 3Mgfd SR 200 V &% f&H ac ®@ T 99 wH 9 90 oifial 1 =75
i, 100 @ &1 F1E oy R TIET L= (4/72) T4 & F1E ITF FAaa
21 g feufa & 9 9 9un deea 99 wen | € 39 Uy @i ui @i
yfaaren w1 w7 yfiewfad Fifsq) 39 1Ry § afad wfsd Wt gftefas wifeg )

A capacitor of unknown capacitance, a resistor of 100 Q and an mductor of self
inductance L = (4/7%) henry are connected in series to an ac source of 200V and
50 Hz. Calculate the value of the capacitance and impedance of the circuit
when the current is in phase with the voltage. Calculate the power dissipated
in the circuit.

16. ()

(i1)

(i)

55/1/S

forelt ®fa & fyem (0 = v3) & faw =Fen fagem s fisa w0 % e
21 Ty wio =1 99 9iEfaq sifsw)
39 fegfa & forg, forad svedais w = V3 F et gushiins wwfzag 9

F o & <1 99 el # 9 fod @ w gent fF afyeees At
F &, fho am@ Eifau)

For a glass prism (p, = \/g) the angle of minimum deviation is equal to
the angle of the prism. Calculate the angle of the prism.

DBraw ray diagram when incident ray falls normally on one of the two
equal sides of a right angled isosceles prism having refractive index

n=+3.



17. 2R §E % Bo & ®9 8 ge 9l g gfaaei & fae i & fau
T AT T §6 F S O 80 < A < 170 URER H g S w6l
gf=e foowa &1 e F $? 39 UE $ Hedd § Wi fagved iR
e derm ST @ wimel § S qad 9 1 e fRE YR S Fehdt
®7

Plot a graph showing the variation of binding energy per nucleon as a function
of mass number. Which property of nuclear force explains the approximate
constancy of binding energy in the range 30 <A <170 ? How does one explain
the release of energy in both the processes of nuclear fission and fusion from
the graph ? 1

18. n-p-n ITSRRR F ITM H Tvid g SwafTs ool yaus w1 foga wftoy
difaq| w1 afsd g, & fog i = HifeC |

Draw a circuit diagram of a common emitter amplifier using n-p-n transistor.
Derive an expression for the current gain f,..

19. () 39 vfEe w1 AW fafay e W) gt o # ety sneifa €
Gi) 39 9REE F TR & fou sevEs vd fafeu

(i) THIRIG T 1 ARG G GrE 78 quise R 39 aRee &% ST |
TS 9 @ YW G0 fFE yER oA B

@ Name the phenomenon on which the working of an optical fibre is based.

(i) ‘What are the necessary conditions for this phenomenon to occur ?

(iii) Draw a labelled diagram of an optical fibre and show how light propagates
through the optical fibre using this phenomenon.

20. TETR F fH<l T A #1 S Wil T ¥ R T fawr A
Ui HT |

Mention any three applications of the internet. Explain one of these in detail.

55/1/S 9 P.T.O.



21.

22.

TFHIU YR I &1 qOngia ai
¥y, =4a coswt T‘T?TIy2=a cos(wt + &)

TH TR W HERIN F § 1 9w quisy fE =fee Yot § sfusman dia
7w fad & FRw dga F1 9RO ¥ W VSR, FO w0 o F W d
ot aif fammeft =afawn & fae v fafeg)

Two harmonic waves of monochromatic light
¥, =a coswt and y,=a cos(wt+¢)

are superimposed on each other. Show that maximum intensity in interference
pattern is four times the intensity due to each slit. Hence write ihe canditions
for constructive and destructive interference in terms of the phase angle ¢.

@ T @ ¥ A i @ Ieor@ it fok FRU fagagrEs a9 % g
A Wt € Sl ¥

() TEHE § med w1 frm fafau) fer fae & fag e & w8 9
g yor fi= § SR =2

AYAT

e ¢ g1 27 I & Tl ofifag wicHise (vfafas) foed 9w [ verfed
B @ R, F ol gEwg 49 & oy e o= witve) fe feafa F @@
&7 frelt o T g 39 eS8 % gAqed & S 87

() Mention two properties of soft iron due to which it is preferred for making

an electromagnet.

(i) State Gauss’s law in magnetism. How is it different from Gauss's law in
electrostatics and why ?

OR

Derive an expression for the axial magnetic field of a finite solenoid of length
91 and radius r carrying current I. Under what condition does the field become
equivalent to that produced by a bar magnet ?

55/1/S 10
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SECTION - D

93. WG ¥ T F Fum (FH vtE FE @A H A AR e W R w4
mmwnﬂmaﬂﬁwwmmwmaﬁwsﬁtmﬁﬁﬁaﬁ
M AT T TS AT FE OR 41 S @ A 39 AR % fiee S 3 33 H
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¥ U 3T T o T

ITE T & YR WA fer Ty gwEl % I SN
(@) 39 T % 9T T g Yehia & e fafeul
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I=3 dezdl T YiarEd (41 S §1 39 &R fafau

During a thunderstorm the ‘live’ wire of the transmission line fell down on the

ground. A group of boys passing through noticed it and some of them wanted
to place the wire by the side. As they were approaching the wire and trying
to lift it, Hari noticed it and immediately pushed them away to prevent them
from touching the wire. Two of them got hunt in the process. Hari took them
to a doctor to get medical aid.

Based on the above paragraph, answer the following :
(@) Write two values which Hari displayed during the incident.

(5) Why is it that a bird can sit over a suspended ‘live’ wire without any harm
whereas touching it on the ground can give a fatal shock ?

(©) The electric power from a power plant is set up to a very high voltage
before transmitting it to distant consumers. Write the reason for it.

55/1/S 11 P.T.O.
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(a)

(b)

(@

@

s % Pt 1 ST F S IR F 9S AC H o TR
I | .
Hiex 9 #1 FESA fagr 71§27 39 9g H uig =7 9 F I9ER =i
Teran wimen §2

Find the magnitude and direction of current in 1 ) resistor in the given
circuit.

BV'L P ?ﬂ.

I—TI | . =N

| | 1 .
310 v

Two students X and Y perform an experiment on potentiometer separately

using the circuit diagram shown below.

4 ==
| 1 | R l f %
| Ar 1 ] L

>
Y
os]

+
|

'i__)J 3

Keeping other things unchanged (a) X increases the value of resistance R, (b)
Y decrease the value of resistance S in the set up. How will these changes affect
the position of null point in each case and why ?

OR
300

B —— MWW ¥

Ill\

A ey 1°

Ly (00 % 20 Q
1| i

' | > D
B v
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(@)

25. (1)

(iii)

(@)

(b)

(@)
(i)

(1)

(a)

55/1/S

Use Kirchhoff ’s rules, calculate the current in the arm AC of the given
circuit,

©n what principle does the meter bridge work ? Why are the metal strips
used in the bridge ?

ar-gree fra fafear ot 3@ afcn w9 § =1 sifse

79 fom &1 3w R e 1 yrErEt gued, 9d u/ 1 e @ @
? F 7eig T w fem A fag, o gl F SR A @ d g |
e 49 & fou =isw 9@ w3 1 Hifeg

TH! FUeel & Hw W aur e fag, foas faw x = RV3 §, W g==ig
&3l & URHMN 1 STIA ol F0 DI |

YT
i =T @ TR SRE O F R e W feR SR T
<uten f il fore e e A S ft Forde = R e
smafe woi % =gA & fau fFg R fHa s v R
fore a7 FfeR/ 1 T ffe o e foe T e O
SqA fordn ST B | 9% TEE 1 Sl @ AR 39 9UH 9 gl IR for[@
&3 R FE R? W OANE F Y T el A &7 TR IHA H G99
H fafau )
Express Biot-Savart law in the vector form.

Use it to obtain the expression for the magnetic field at an axial point,

~ distance d from the centre of a circular coil of radius R carrying

current I.
Also, find the ratio of the magnitudes of the magnetic field of this coil at

the centre and at an axial point for which x = RV3.
OR

Consider a beam of charged particles moving with varying speeds. Show
How crossed electric and magnetic fields can be used to select charged
particles of a particular velocity ?

Name another device/machine which uses crossed electric and magnetic
fields. What does this machine do and what are the functions of magnetic
and electric fields in this machine ? Where do these field exist in'this
machine ? Write about their natures.

14



26. TR N F fHE THAU YHW Wi § T FE GHRR T ‘2’ 9ISE B fHH 5
THa 7l W A9aT w31 8, @ I% s % ol W wifreeh & wafawo &
FAU T | faedd o f59 voR o9t 2

IE TURC T 0=0 W F=17 feu= & wy-wy 9=(n+%]% R fgdftas

maﬂihnmmﬁ“ﬁ:{%ﬁ@lﬁéﬁ%l

n ¥ gfg 1 R fidas sfeas diaam o goda i & s 82 =en s
AT

@ R =shal B & foret iciia g & Sa werd @i 3R gEF o W g
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Gifaw | 2 A g foh g fomeor n, vedies & foslt foa mmem @
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Ng — 14

v u R

el W YRl & gmr e ¥

(i) =rEn St fF feet S9a o9 +1 wreg g0 mufad TR ot wresd |
g B W fog gor wfafda @6t 21

(i) foret ST <9 & 9 § AN W ITH By 0 H1 B E? AW F
1Y T TTEdIE SO % AUEdTiE 9 oIuE

3 1 eI hifeT |

When a parallel beam of monochromatic source of light of wavelength X\ is
incident on a single slit of width a, show how the diffraction pattern is formed
at the screen by the interference of the wavelets from the slit.

Show that, besides the central maximum at =0, secondary maxima are

B 1N 5 _
obse;'yed at 0 = [n - 5 ] A and the minima at 6 =nMa.

Why do secondary maxima get weaker in intensity with increasing n ?
Explain.

55/1/S 15 P.T.O.



(@)

(i)

(111)

55/1/S

OR

Draw a ray diagram showing the geometry of formation of image of a
point object situated on the principal axis and on the convex side of a
spherical surface of radius of curvature R. Taking the rays as incident
from a rarer medium of refractive index n; to a denser medium of
refractive index n,, derive the relation.

D M _ D2 7™M  where symbols have their usual meaning.

v u R
Explain briefly how the focal length of a convex lens changes with increase
in wavelength of incident light.

What happens to the focal length of convex lens when it is immersed in
water ? Refractive index of the material of lens is greater than that of
water.
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