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General Instructions :
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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 atte only one of
the choices in such questions.

You may use the following values of phys@gtants wherever

necessary :

c=3x10%m/s p Q

Q

h=663x103%*Js

e=16x10"1°C
u0—4n><10‘7Tm1‘b
80—8854><

1
4n80

1 m? C2

Mass of electron = 9-1 x 1073! kg
Mass of neutron = 1-675 x 102" kg
Mass of proton = 1-673 x 10727 kg

023

Avogadro’s number = 6-023 x 10“° per gram mole

Boltzmann constant = 1-38 x 10723 JK!
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SECTION A

g arrs R g9 s & e 3 afe o ar Sofised | gifoa 8 |
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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.

1 Toegq-grechia TGl o1 3K HTl Jg hid! @ ?

Do electromagnetic waves carry energy and momentur&
Ife ST T1 o ITUfad TR i AT ThrT § faE T, @ Hi

% 50 &1 =gan fo=eq v fpd TR afafda difT |
How does the angle of minimum deviation fof a, s prism vary, if the
incident violet light is replaced by red li%ht 7Gilyve reason.

2|

Name the phenomenon shows the quantum nature of
electromagnetic radiation
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SECTION B

Tehdd Torl faaaa o fg for safaeror & fou digar 9ed Eifw | 3@: 38 vor
faeRtul 3R foeda Tt & 19 Q@ 3= 1 Ioig hIfVT |

YA

J1gford JhTe fopell diciise Py § 9T & | 99 I8 gfed Yo g fopet 3=
TIeRIES P, § TFAT 3 A1 AlG P,y 1 UTH-31& P o IH-31& § 0 vl 41T 2,
T Py ¥ A a0l g Fehrel g1 o 07T =4sieh [TRaT | /9 0 1 HH 0 § 2
% o= fo=ror &tar 8, df diear § fa=ror @i g & o |

Draw the intensity pattern for single slit diffra& d double slit
interference. Hence, state two differences :%. nterference and

diffraction patterns. Q
OR »

’ *
Unpolarised light is passed throu pelaroid P1. When this polarised
beam passes through another polar and if the pass axis of P9 makes
angle 6 with the pass axis then write the expression for the

polarised beam passing thfo

. Draw a plot showing the variation of

Tcdeh Rl Ueh 39T fIfay |

Identify the electromagnetic waves whose wavelengths vary as
(a) 10712m<i<108m
b 103m<i<10lm

Write one use for each.
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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.

a7 a9 X Topelt el gTEgioH WA i IAfrd id o T 12:5 eV o Saidgiv
UST 1 ITANT foham ST 8 | TUTCeAl iR deged! Scatra warett i avft feifa
Hhifs |

A 12-5 eV electron beam is used to excite a gaseous hydrogen atom at
room temperature. Determine the wavelengths and t orresponding

series of the lines emitted.

(a) TR gEF, 3 (b) R g T ¥ foro \a;agmwl

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

p
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(a) fi‘imuﬁﬁw%% fawarR =1 giafdad ®H | ufd

®

YRS Icqd ST 9 | ATIYh fawarr § fora o g

gied feram ]

(b)  <IIT T r Hid & e & uh UHler A IR 4 Q F T
PIRRE 7 | GId 1 AT Jfatg 2 Q IR fagq-aes
o (e 2 | dieeHier 3 THIX o rdaries aferfed Hifsu |

(V)
N\
12V“2Q
WA
R=40Q

(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 ?
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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 is
12 V having an internal resistance of 2 Q. Calculate the voltmeter

and ammeter readings.

®

2vifo

vy

R=4Q
AW HigeH fr8 TR fopan ST & 2 A :
foret st Aigford axT % Q1 uTwd SIS AR 640 kHz
3 660 kHz 2 | aT8h 3T Higash (R sgfeat s i |
HTAW HIgeH o Y ST v Fiers

*
How is amplitude modulatio hieyed ?
The frequencies of two si %in an AM wave are 640 kHz and
660 kHz respectively.AFind the frequencies of carrier and
modulating signal. t e bandwidth required for amplitude
modulation ?

fafatea iy e swfelies Tafyd 2 stea ywafefes
T ?

™~
L1

+5V

Ul quT fosesrl @1 afuy oTR@ Eif oft sueht fhanfafyr &1 Ieom@
HIT |

In the following diagram, is the junction diode forward biased or
reverse biased ?

™~ AAAAA o
L -~ +5V

Draw the circuit diagram of a full wave rectifier and state how it
works.
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TehTST Tl HIEH SheddT ST I Hich Tg GRS b SIS I ThmI-fowq
TRt fohd SRR Tofud foham ST dehar B | TehvI-foRIq w9TE % 3 1 @eAn
w1 faRau fSaeh same aun fagra gra 981 bl < gehdl |

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) 589 nm TUICEH 1 s Thavll Yehrel IY & Tohell It o I88 W (e
BT ® | A A T w = 1-33 B, A1 G Jh1eT i qireed, ghd

3N A1 1 HNT |
(b) 1-55 TGS o Hid § HIs IWIMA F ST 7 e gt
BeAhl shl Tshdl BISaT THH 8 | Al 39 oiF <6l 0 cm &, d
aTawEeh I5hal fsar i HIfT | :
(a)  Monochromatic light of wavelength 589 l@ncident from air on
3

a water surface. If u for water is s d the wavelength,
frequency and speed of the refraci;d i

f curvature. Find the radius of
gth is 20 cm.

with both faces of the same
curvature required, if t

(b) A double convex lens is mad of glliss of refractive index 1-55,
éaiu?

Tehedl sl aitwmr faflay | whgE W feradt
3, AR armsal TE 8, % 3T Ylhed &

FUSTAT o JTA &
g o At T
T ==tk

AT

Torell Fusell & Taehcd i TR foifge | fopelt forpq-ate® 9@ (emf) & &I
Y G Yok L H Eiad ol o [l s3sTeh ITSd <hifolu |

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.
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17. (a) Tt tfiex Ag =1 R fiagra fafee |
(b)  Terell et B o, 3@ ¥ T AR, a0 R 3R S o "o gl [; W

T fomg T BT 2 |
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A
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gfetig S % qrvd # foreft arema ufelig X 1 @ W 3 Fged
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(a)  Write the principle of working of a me@ .
(b)  In a metre bridge, the balance point i
resistances R and S as shown_i fiftre.
) S

nd at a distance /; with

A B
A
| \/
An un esistance X is now connected in parallel to the

resistance S and the balance point is found at a distance /9. Obtain
a formula for X in terms of /4, [y and S.

18. Torell =TUhihd HIR EEAT &1 sdieh @ Wity | HHfdfed § T3 6
% faran :

(a) Iftw
(b) =
(c) 3T



Draw a block diagram of a generalized communication system. Write the
functions of each of the following :

(a) Transmitter
(b) Channel
(e) Receiver

(a)  Torelt gIforeet & o @uei & %l fafaw |

(b) 3@ H ‘AND’ 2 % fau @ fosht dtrey A 3k B <ufu mw & | frfa
TETEY WU 3T 39 AlfTeh ¢ & o0 Team™ arv fafau |

ty tytg ty ts tg t; g
A e — \:
(Fd
p—
| b | RN |
R Z: N

(a)  Write the functionsief/the;t segments of a transistor.

(b)  The figure sh; e Input waveforms A and B for ‘AND’ gate.
Draw the u eform and write the truth table for this logic
gate.

t 2t3 t4 t5tg t7 1

A R —
(Input) Do i P | |
| i l i —

B — o
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(a)

(b)

(a)

(b)

(a)
(b)

(a)
(b)

g SRS H R @iells Sofeehd (qreE) g widfes ST
fafa =t g foptor sm@ S |

et frafafed 9 <o fow o & | 3@ @ foma 1 <= &1 3w,
forell Eicia eofiehd (GTEM) &1 @1 & H, I Bl AR
fgeereh o 9 H HUT ? HRO FRT |

g &aat (D) gk (cm)
L, 3 8
Lo 6 1

Lg 10 1 Q
Draw a ray diagram depicting the formati IN: 'image by an

two lenses will you
use as an eyepiece and as an obJec ive nstruct an astronomical

telescope ? Give reason.

*
Lenses Powe 'perture (cm)
L 8
Lo . 1
L 10 1
T - WU 3R 38 T =1 |fey ®9 # =4 HINT |
s HIEH gATeR Fusiedl PR Q, W R 1A

3RV3 A TaTed & W@ 8, XY R YZ 91 # Th-gE & aRea
3R Tehegl Tt B | 37 FUSTordl & g W T TrIh & 1 GRETT 7R
fesm s i |

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

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.

11
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23.

T HaEH THR Uisen! TUTi A 3R B Tl V diee it a2 4 gaifsa 8 3R
e s < 2 | feam =1 3w wid fear Srar @ o 39 genfe ) ufgemsti &
ik T & 9 Tdgare K 1 I3 wagd W e Sar 8 | 39 gl genfai
H qEEd W 8 qd 3R Wagd W o 99N, 9fad $ol [RRAgd el ol
U F1q I |

Two identical parallel plate capacitors A and B are @ to a battery
of V volts with the switch S closed. The switch i opéned and the free
space between the plates of the capacitors i % with a dielectric of
dielectric constant K. Find the ratio of the t({tal e’iec rostatic energy stored
in both capacitors before and after the ir;rod ion of the dielectric.

SECTION D

Wﬁ%ﬁﬁ%ﬁ%ﬂﬁgﬁgﬁﬂ%%@ﬁ@é@ﬂﬂmmﬁw | 9%
UG S+ Iv # @ e & Twe R o 3H T ¥ gwEfud B9 T
M 8 9B | 38 31 $S Hheq XII | ifaehl # di@n o, I & gR | 19t
QTS & TAT % I A T T TR |

(a) AT H & geedT 88 a8l W & Uidseryd o1 ? Heh fo=r & 59
TEIEAT T AT HR AT ?

(b) =TI W YfS3TaT | Fatt Geh B4 sl UfshAT hl AT I |
(c)  3TYeh foaR & TN TR ITh! HIATS GRI TSR qoI o1 & ?
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24.

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)

(a)

(b)
(c)

(a)

(b)

(a)

(b)
(c)

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 ?
@ue g

SECTION E Q
TS 22’ o foRel fgga < RO ITEH! A %ga%%ﬁ
r g W e fopeht fomg W forpa-a E e HINT |
r>>aa51\?|EE3ﬁIr§?Eﬁ%[W@§%m
afe 7z foya foreh wohamm s foded®e, # o &1, @ 38 foga A
TRfl ot TRl g fregn Hife it e @
weRoTt H 39 feya W [ o fog =ere fafem |

qa?ﬁsﬂzwqaﬁamgsaﬁaeﬁrémmc—or + 8 |
q I I H 3 ACRA F9dA e o TE g r T

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



25.

(a)

(b)

Use Gauss’s theorem to find the electric field due to a uniformly
charged infinitely large plane thin sheet with surface charge
density o.

An infinitely large thin plane sheet has a uniform surface charge
density +0. 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.

forell gfth X o1 Tl ac 1A V = V) sin ot ¥ @4 T man g | Fefafaa
T | fe@Tu TU Uk = § aleedl, 9 TR Sk o fa=Ior sl g9 T R

(a)
(b)

(c)

(d)

(a)

(b)

ac SIFE w1 AMEiReA wtE Wi | g 89 B 1 Sufedr § oo

L g8 N WU ol forelt pueet], EH T 61 FTITEA-HE FH &6
AR, # Ia fagq-args o (emf) & foTT = gmea il |

9d o ufgay H1 IR foraid 10 m ol *13 &fas =es 88, 5:0 ms!
&I = F, 0-3 x 10~4 Wh m=2 3 gt & Fraehd &7 o &fdsl "eeh &
TRt W R & 2 | 39 ®8 ° I fagq-ags 9 (emf) 1 drceaioreh
U= F1d hifSe |
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26.

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 :

(a)
(b)

(c)

(d)

(a)

(b)

(a)

(b)

1

1

1

1

1
-1
- 1
1

1

J

1

1

1

1
1 1
1 1
1 1
1 1
1 1
I 1
1 1
I | t
l l 1 - Il » (D
T T T P T »
0 VW 21
I ~o 1> 1
| ~/f_- 1

Identify the device X'.

Which of the curves A, B and C represent the vol current and
the power consumed in the circuit ? Justify yo&? wer.

How does its impedance vary with freq
Show graphically.

the ac source ?

Obtain an expression for the curren@ne circuit and its phase
relation with ac voltage. o

A

O £
Draw a labelled diagra generator. Obtain the expression
for the emf induced ‘imy thé rotating coil of N turns each of
_)
th

cross-sectional area resence of a magnetic field B.

A horizontal c ing rod 10 m long extending from east to west
is falling wit ed 5:0 ms! at right angles to the horizontal

compo ofathe Earth’s magnetic field, 0-3 x 10~% Wb m~2. Find
the in : us value of the emf induced in the rod.
aumy <k gftymy fafge | gt fagea =1 ST st 3tgeada & fem

ERIECIEIE 1

YT o TehIv st Ufsham grT aehd: yfad geerer fohe TR e femam
ST 8 ? S Wid S q&dHh = 15 g, Al 91g — hid FAYS & ¢
SEC IV @ HINT |

AT
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(a)

(b)

(a)

(b)

(a)

(b)

ek § W @ Ydd I9d 9l o IS g Yfdfers §941 230 o foTu
fopto 3fTtE @Y | @i <l Bihd gl o UG1 H $E HASH hl & %
foru =ieres e iR |

1Y © i & GHaTg TSH & oAl 88 I3 TR [h01 30 Y =IAaH
%aﬁazﬁ?ﬁ%,aamwaﬁwwmﬁ@ﬁw%mw%@mél
59 4 yerrar <hl 917 Uitehfeid hifvT |

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

How is linearly polarised light obtained by thegpro of scattering
of light ? Find the Brewster angle for air =ugl interface, when
the refractive index of glass = 1-5. 0

OR < }
Draw a ray diagram to show th ' ageformation by a combination
of two thin convex lenses in £ontact”Obtain the expression for the
power of this combinati ms of the focal lengths of the
lenses.

A ray of light passi m air through an equilateral glass prism

. . o .3
undergoes mi deviation when the angle of incidence is Sth

of the angl%s alculate the speed of light in the prism.
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