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General Instructions :

(1) All questions are compulsory. There are 26 questions in all.

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

(iit) 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.

(v) You may use the following values of physical constants wherever
necessary :
¢ =3 x 10° m/s

h=6-63x103%Js

e=16x10"1°C
Ko = 47 X 10" Tm A™!

€y = 8-854 X 1012 C2N1m?

. =9 x10° N m? C?
411‘80

Mass of electron = 9-1 x 1073} kg

Mass of neutron = 1-675 x 1074/ kg

Mass of proton = 1-:673 X 107%" kg '

Avogadro’s number = 6-023 x 10?3 per gram mole

Boltzmann constant = 1-38 x 10723 JK1
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Qus A
SECTION A

g s 3R g B & e et dfe o ar Sofissa ° gaifsa 8 | 3
¥ 9/ 1 yaIfd S 7S 8 | hH-a1 9r 31U awd ' ? 3A9A I hl gfee
I |

Nichrome and copper wires of same length and same radius are
connected in series. Current I is passed through them. Which wire gets
heated up more ? Justify your answer. '

wﬁmwﬁaﬁﬁ@xuﬁnay Ll B ?

Do electromagnetic waves carry energy and momentum ?

af S 7 3 AR TH H o S & SRR w R S, @ s
¥ rsq &1 =Ean famem w1 foea yeer afafda g 2 sro S |

How does the angle of minimum deviation of a glass prism vary, if the
incident violet light is replaced by red light ? (Give reason.

30 gfggeaT &1 T faflae st fagga-gehia fafswn 6 samen ysid i gl
2 | o '

Name the phenomenon which shows the quantum nature of
electromagnetic radiation.

= aftfa gfifeafa o guifa &t gavar 1 AgE dsy

[ N|------ R [ M
SN _ P —

Predict the polarity of the capacitor in the situation described below :

------ B S N
—_— e
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WTus o
SECTION B

6. Ushd T2l faada 3 fg forlt safaesor o fou digar e Eifae | 3 : 39 IR
afaetor 3 faad Yot & o= Q@ =l &1 Iooiw hifoe | 2

24T

arygfaa yeerer fopelt dieiiss P, @ ToRar @ | 919 I8 giaa g 4o fheft o=
qieiiss P, ¥ TSl & a1 Al P, 1 9iE-3& P, & YTH-31& 8 0 HIVT 41T 7,
asd P, 8 T 9Tt gfad Y1 I & e saeh feiflge | St 0 <1 9H 0 8 2n
¥ e frero wwar 2, @ daar § R # guiy ¥ R e it | 2
- Draw the intensity pattern for single slit diffraction and double slit

interference. Hence, state two differences between interference and
diffraction patterns.

OR

Unpolarised light is passed through a polaroid Pi. When this polarised
beam passes through another polaroid Py and if the pass axis of Py makes
angle 6 with the pass axis of P, then write the expression for the
polarised beam passing through P,. Draw a plot showing the variation of

intensity when 0 varies from 0 to 2.

7. A faga-gesh ot &l ggare e aties s9 YR fo=r K 2
@) 10Pm<i<10®m

(b) 102 m<A<10lm §
U<k hT Ush 39T fafgu | ) ' 2

Identify the electromagnetic waves whose wavelengths vary as
a) 10”m<i<10®m
b) 10°m<A<10'm

Write one use for each.
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8. 34 foufa &t 3ma AiSw omw foaggq it greehim & wfewnt 6 sufeufa & faftm
=Tl A A ARG B 61 39AnT fopel fomiy =t € wifaw= smafRe son
& == & fou fopam Sman 2

Find the condition under which the charged particles moving with
different speeds in the presence of electric and magnetic field vectors can
be used to select charged particles of a particular speed.

9. & da W frdt AT g3giom 9] B AT FE & fAT 125 eV & saae=
91 =Rl YA ToRAT IITAT 8 | AUICEAl AR deg&dt Icafsia @it i goft fgifa
$ifo | -

A 12-5 eV electron beam is used to excite a gaseous hydrogen atom at

room temperature. Determine the wavelengths and the corresponding
series of the lines emitted.

0 10.  (a) TR gk, IR (b) fagd-grash s9H o AT 3ugw ugred o 1 71 forfaw |

Write two properties of a material suitable for making (a) a permanent
magnet, and (b) an electromagnet.

. @uEd™
SECTION C

11, () Ry SRus 3 R W e e @ el 58 w5
 OHUS I S 9 TH F M | AUIF Aava=r d fR s g
EECHERCTIRIT I

(b) <TTE € IR H, fhdt Aa & HAAT T Th e A 3R 4 Q &1 Tk
yferiges Gafsra o = 2 | &a o1 stiafes wfy 2 @ 3R fagq-aes
¥ (emf) 12 V3 | diceHiet 3T UHieT o T Uiiehferd hifSu |

O

Plry

(A

R=4Q
(a) The potential difference applied across a given resistor is altered so

that the heat produced per second increases by a factor of 9. By
what factor does the applied potential difference change ?

95/1 | 6
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13.
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(b)

(a)
(b)

(a)
(b)

(a) _

(b)

(a)

(b)

In the figure shown, an ammeter A and a resistor of 4 Q are
connected to the terminals of the source. The emf of the source 1s
12 V having an internal resistance of 2 Q. Calculate the voltmeter

and ammeter readings.

R=4Q

M Higed fhg YR fepmm Sar 8 2

fopeht s wightd a@1 & A ured Auel it ghEl wAW: 640 kHz
3 660 kHz & | a8 3R Algars e = gl wa Hifse |
I Hige & U T dUg HIgE T 8 ?

How is amplitude modulation achieved ?

The frequencies of two side bands in an AM wave are 640 kHz and
660 kHz respectively. Find the frequencies of carrier and
modulating signal. What is the bandwidth required for amplitude
modulation ? |

f=feRaa sma 4, waﬁwgmﬁmwﬁa%mqﬁﬁﬁﬁ '
SRIEd ?

T > WW—o

+0oV

@wﬁqu&maﬁa@fﬁqaﬁtwﬁmﬁﬁﬂﬂaﬁ@
it |

In the following dlagram is the junction diode forward biased or
reverse biased ?

b,

Draw the circuit diagram of a full wave rectifier and state how it
works. | -

7 ‘ | P.T.O.
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15.
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mﬁmwmmm%wﬁﬁmmmﬁg@
grfieor forg e Tenfua fomam ST gehar @ | yehmI-faglq guE % 39 a &
%! fefge Sasht saren a1 g gra 981 skl ST Hehdl |

Using photon picture of light, show how Einstein’s photoelectric equation
can be established. Write two features of photoelectric effect which
cannot be explained by wave theory.

(a) 589nmﬁﬁﬁﬁﬂ@§ﬂﬂﬁ“ﬁma@@ﬁﬂﬁﬁﬁ%%mm
AT g | I A HT p = 1-33 B, O Walda JehT hl aUlced, AR
3R 91 F1d hiNT |

b) 1-55 STGEHE F HE A FS TS oG swR1 R0 § R el
HAh! <hl Ishal TISIT @HH 3 |uﬁmﬁaﬁqﬁw§ﬁzo cm%,?ﬁ
3TAYASH Ishdl HSAT JATd shiiolg |

(a) Monochromatic light of waveléngth 589 nm is incident from air on

a water surface. If u for water is 1-33, find the wavelength,
frequency and speed of the refracted light.

(b) A double convex lens is made of a glass of refractive index 1-55,
with both faces of the same radius of curvature. Find the radius of
curvature required, if the focal length 1s 20 cm.

FUSferal & Il o o= AT Wehed hl R ferfag IW-@‘RW
g% ol wmE qiETfereRiatl, foehl oegal gae B, % = Wehed h
foTu IS g hiT |

HAAT

R puech & werireres 6t TR R | et R aTe® 5 (emd) & A
2 el I L3 e o % Rre siaes S iR |

Define mutual inductance between a pair of coils. Derive an expression

for the mutual inductance of two long coaxial solenoids of same length
wound one over the other. -

OR

Define self-inductance of a coil. Obtain the expression for the energy
stored in an inductor L connected across a source of emf. '

8
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(a) MW%WW%@HWI
(b) ‘

!
Hﬁﬁas%mﬁ%ﬁmgﬁﬁaxﬁwﬁﬂmﬁmmqﬁq

g gft I, W BT 8 | I, lzsﬂtsé:qaﬁx%%qwm
$ifSq | _ 3

(a)  Write the principle of woxjking of a metre bridge.

(b) In a metre bridge, the balance point is found at a distance /{ with
resistances R and S as shown in the figure. '

1 ‘ _
An unknown resistance X is now connected in parallel to the

resistance S and the balance point is found at a distance /5. Obtain

a formula for X in terms of /4, /5 and S.

foptht SATUehisha TR XA 1 sl 3@ Wity | fAfdfad 3 I3%

+r fafigu . ' 3
(a) ST - |
(b) =
(c)  SIUTE

9 ~ PTO.
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Draw a block diagram of a gene‘ralized communication syétem. Write the
functions of each of the following : '

(a) Transmitter
(b) Channel
(c) Receiver

(a) Pﬁﬂgﬁw%ﬁﬁq@@%mﬁﬁml
b)  oTE # AND e % frg & fash e A 3R B T T 2 | frfa

. N S S B e e S W S —
-—-—_ﬂ-——-_ﬂ_-_
——— E_ m = W B B
-ﬂ—-—_-_—ﬂ

B>

(a) Write the functions of the three segments of a transistor.

(b) The figure shows the input waveforms A and B for ‘AND’ gate.
Draw the output waveform and write the truth table for this logic

gate.
(Input) . o | . l |
B :———J'. R L———l : . i
10



20. (a) Ww@wﬁﬁxﬁmm (?gaﬁ:l)gmsrﬁmaw_
fafaa st gu Rt e @i |

(b) mﬁﬁ%ﬁﬁ%ﬁwélﬁﬁﬁﬁﬂaéﬁww
fortll @i Sedteshid  (gLelA) aﬁmaﬂﬁﬁ 3qeh AR 3R

w&w%mﬁaﬁﬁ?wﬂm| 3

(a) Draw a ray diagram depicting the formation of the image by an
astronomical telescope in normal adjustment.

(b)  You are given the following three lenses. Which two lenses will you
use as an eyepiece and as an objective to construct an astronomical
telescope ? Give reason. '

21. (&) Rl — wrad fram v ok 59 Brm 9 afty w9 3 = SR |

(b) B R i § wduq gaeR FUsferi P 3R Q, & wus: 1A
AR V3 A &€ Jarfed & W@ 8, XY 3R YZ di § Th-gi & ared,
3R bl Wl 2 | 37 PUSIOIl o g T A FEAhF &F o1 TRATIT 3R
feen sma it | 3

(a) State Biot — Savart law and express this law in the vector form.

(b) Two identical circular coils, P and Q each of radius R, carrying
currents 1 A and V3 A respectively, are placed concentrically and
perpendicular to each other lying in the XY and YZ planes. Find
the magnitude and direction of the net magnetic field at the centre

of the coils.

55/1 11 S P.T.O



22. auéanmq%wwrﬁaAaﬁtB%Eﬁvaﬁ—dﬁézﬂﬁwﬁa%aﬂi

7 foyg S 9= 2 | o = o Wi fRan Sirar § 3 39 wanfEt i ufgwret *
i wH ¥ ot e K 1 s qiagd WG St @ | $7 e gurfar
ﬁqﬁgﬁﬂﬁﬁqﬁaﬂtwagdnﬁ%qmnﬁaw@tégﬁwaﬂ
U F1G HINT |

Two identical parallel plate capacitors A and B are connected to a battery

of V volts with the switch S closed. The switch is now opened and the free

space between the plates of the capacitors is filled with a dielectric of

dielectric constant K. Find the ratio of the total electrostatic energy stored
~ in both capacitors before and after the introduction of the dielectric.

S

‘I: | AT B I
SECTION D

23, mﬁmﬁﬁ%ﬁﬁaﬁg&gﬁw%%ﬂaﬁw%mﬁmﬂaﬁm | I8
T g & favg § o Afue TF suw 9rff oI 3 <@ 4 weiud 9 9
AT A YD | 3T S B Ha1 X1 § sifeehl § dian o1, 36t & g W’ 3=l
HTATS o I3 o I ¢ <1 91 TohaT |

(a) %ﬁﬁaﬁaﬁgﬁméaﬁ'wwmﬁﬁm?mﬁwﬁw
ST Sl AT HIIT AT ?

(b) %ﬁﬁamwﬁr@mﬁmﬁgﬁéﬁﬁmaﬁwﬂﬂql
()  3Tu% forem @ Imem 3R Iweht Trawsh g YeSRkid Hed =1 9 2
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Asha’s mother read an article in the newspaper about a disaster that took
place at Chernobyl. She could not understand much from the article and
asked a few questions from Asha regarding the article. Asha tried to
answer her mother’s questions based on what she learnt in Class XII

Physics.

(a)
(b)

(c)

(b)
(c)

(a)

(b)

(a)

(b)
(c)

- 55/1

What was the installation at Chernobyl where the disaster took
place ? What, according to you, was the cause of this disaster ?

Explain the process of release of energy in the installation at
Chernobyl.

What, according to you, were the values displayed by Asha and her
mother ? .

B - L
SECTION E

TS ‘22’ o Topdt Toya o ror 3uehl el Tar | fgyga & &< @
r@mfiﬂaﬁsﬁﬁgmﬁgﬂéﬁE%mmwml
r>>a%%’QE3ﬂ'{r%ﬁ?Wdﬁﬁml

g a8 foya fordl wepamm smar fog-a E, & fooa =, a“Tsuﬁ;gaa?r
iRl 3R Rl w6 foufa &1 smEy fAwuu hifsg ik @A &
RO H 39 fgUd W hRIG SA-ATYUN o foiu sereh fafay |

AT

mewmq@aaﬁmmcﬁ%ﬁwﬁaﬂéﬁa
3F: 9l U Yaelt M & HROT faegq-a 5d Hifsre |

fredt 3=a: ﬁwmmmmwmw +c 28 |
il fog 31maw q 1 3= | 39 Al wwad e % @ gl r W
fera Tt forg a6 @M # fopn T e & forw =2iwres e Hifvig | -
Derive an expression for the electric field E due to a dipole of

length 2a’ at a point distant r from the centre of the dipole on the
axial line. |

Draw a graph of E versus r for r >> a.

If this dipole were kept in a uniform external electric field E,
diagrammatically represent the position of the dipole in stable and
unstable equilibrium and write the expressions for the torque
acting on the dipole in both the cases.

OR

13 - P.T.O.
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(a) Use Gauss’s theorem to find the electric field due to a uniformly

charged infinitely large plane thin sheet with surface charge
“density o.

(b)  An infinitely large thin plane sheet has a uniform surface charge
density +o. Obtain the expression for the amount of work done in

~ bringing a point charge q from infinity to a point, distant r, in front
of the charged plane sheet.

%@'ﬂ'&ﬁ‘}(’ﬂﬁﬁ%ﬁac@ﬁv Vosmo)tﬁﬂzﬁﬁﬁﬁﬂTW% | H=fRaa
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(a)
(b) ¥ i A, B 3 C #§ # dreear, uw 3 IuNe WRkE F aRay

(c) ac@aﬁmﬁ%masﬁ?ﬁaﬁam%awﬁamaﬂ?ﬁ%?m

(d) 9T H 90 IR ac dicedl 4 IHF HAL-AERT F U sue U
(a) acaﬁwmmﬁmlméﬂBﬁwﬁ%ﬁﬁ?ﬁ

(b) 9o & ufem Fi IR fowaria 10 m ot 1 A w19 ®€, 5:0 ms-L
! =T |, 03 x 10~4 Wb m~2 & gt & bl 8 & O ues %
AV W R @ 7 | 39 B8 A ING faeqaes a« (emf) =1 dTc&iforeh
nﬁmaﬁml
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A device X’ is connected to an ac source V = V| sin wt. The variation of

voltage, current and power in one cycle is shown in the following graph :
Y A

;

(a) Identify the device X .

(b) Which of the curves A, B and C represent the voltage, current and
the power consumed in the circuit ? Justify your answer. |

(c) How does its impedance vary with frequency of the ac source ?
Show graphically.

(d) Obtain an expression for the current in the circuit and its phase
relation with ac voltage.

OR
(a)  Draw a labelled diagram of an ac generator. Obtain the expression

for the emf induced in the rotating coil of N turns each of
' —

cross-sectional area A, in the presence of a magnetic field B.

(b) A horizontal conducting rod 10 m long extending from east to west
is falling with a speed 50 ms™! at right angles to the horizontal
component of the Earth’s magnetic field, 0-3 x 10~* Wb m™2. Find

the instantaneous value of the emf induced in the rod.

26. (a) U i gty fafae la@mﬁmmmmmaﬁq%ﬁm
| T v |

(b)  WhIR < TehiviA i ufshan grT Waeha: yfad veprer fba wvr s fp
ST 8 ? & Pl hT HqGHIH = 15 &, ql 9 — HiG gy b g

SR hIVT ST ShHITTT | 5
FruaT
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(a)

(b)

(a)

(b)

(a)

/(b)

o § @ O 9ae 39 ol % gdieE grn Sfdfers a1 guiH < fore
foptor et ife | |t $ Bred gt % 9d A 39 AN H
fau = g Hifvg 1 _

a1y ¥ Fia & GraTg e J A 83 Iy TR Sh0T 30 TR I
ﬁﬁ%ﬁsﬁ?ﬁé,aﬁaﬂwﬁwwmﬁﬂaﬁm%mw%@m%l
rem o gepreT h1 T afterfard ST |

Define wavefront. Use Huygens’ principle to verify the laws of
refraction. |

How is linearly polarised light obtained by the process of scattering
of light ? Find the Brewster angle for air — glass interface, when
the refractive index of glass = 1-5.

OR

Draw a ray diagram to show the image formation by a combination
of two thin convex lenses in contact. Obtain the expression for the
power of this combination in terms of the focal lengths of the
lenses.

A ray of light passing from air through an equilateral glass prism
undergoes minimum deviation when the angle of incidence 1s —i—th

of the angle of prism. Calculate the speed of light in the prism.

16
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