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General Instructions :
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(ii)

(i11)

(iv)

(v)
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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 attempt only one of
the choices in such questions.

You may use the following values of physical constants wherever
necessary :

c=3x10%m/s

h =663 x 1073* Js
e=16x10"C

Uy = 4m X 10" TmA™!

£y =8-854 x 10712 C2 N1 m™

1
4n80

=9x10°Nm?2(C?2

Mass of electron = 9-1 x 10731 kg
Mass of neutron = 1-675 x 102" kg
Mass of proton = 1-673 x 102" kg

023

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

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

foret B greeh 1 @ FUSferl PQ TR CD % o9 dR grr euifs 75 foum #
T SHUAT AT 8 | Tedeh Husall H ARG 9 <hl T 1 g0 sy | 1

P ki Q [ 1 ¢ gLtk D
N S

_o_@_o_ —o—@—o—

A bar magnet is moved in the direction indicated by the arrow between two

coils PQ and CD. Predict the direction of the induced current in each coil.

P i Q [ 1 ¢ gLtk D
N S

_o_®_o_ —o—@—o—

foRq SR grachid &1 o ST o gl H foRq-graehi™ qull shi =1a o fag
Ty ffiau | 1

Write the relation for the speed of electromagnetic waves in terms of the

amplitudes of electric and magnetic fields.

HAH e 3T gAH B3t o w3 19 & aR 9ufishy § "3ifoid @ | 519
T g 1 YaTied s T8 3 | A1 IR AT qed g 2 379 I A gfe
ST | 1

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.
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Ife St T1 % Srafad TR o et Tehrr @ gfaeenfua s fean se, @) i
% fi50 o1 —~7an fo=re i fore TR afafaa grm 2 re T | 1

How does the angle of minimum deviation of a glass prism vary, if the

incident violet light is replaced by red light ? Give reason.

39 gitae &1 W faRae St fagq-graha faferton St s@men whia i giid!
2 | 1
Name the phenomenon which shows the quantum nature of

electromagnetic radiation.

Qus d
SECTION B

3u feufa =1 wma hifsre o foga ot grahim & afest 1 sufeafa # fafim
Tt ¥ TfqHE STEfd o w1 g o) oy = @ nifqwe smafsa s
& I & ToAu fopam S @ | 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.

3 forgq-graehi qt st ggan fomeht qtreed fie fou o afert § et g
(a) 100l mer<10m
b 10*m<i<10®m

Tcdeh Rl Ueh 39T fiftgy | 2

Identify the electromagnetic waves whose wavelengths lie in the range
(@ 101 m<i<10¥m
b)) 10*m<i<10%m

Write one use of each.
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T forft foarda o fg fort safaeneor o foru <figran 9 Eifew | 314 389 o
feRtur 3T foada Teat o o= & 37U 1 ot iU |

reran
Jgford JehTer foRell dicitise Py § 9T & | 59 I8 gfod Jehrr g fopel 3=
IIeRISS P, § TFAT 8 Q1 AlG Py, 1 UTE-31& P o IH-31& § 0 vl 41T 2,

TS Py ¥ A a1 gfd Jehrel g1 o T07T =4sieh [TRaT | /9 0 1AM 0 § 2
& o foreor swtar B, @ digar ® fomror i 29 & fou e difew |

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 P;. When this polarised
beam passes through another polaroid P9 and if the pass axis of Py makes
angle 6 with the pass axis of Py, then write the expression for the
polarised beam passing through Py. Draw a plot showing the variation of

intensity when 0 varies from 0 to 2m.

BISSIS o ey shl oTSHA vt o foiw o7 qoreedd #iam 913-4 A B | g8goH
% ey 1 ST Avft % foTe @7y e dimn aitesfora i |
The short wavelength limit for the Lyman series of the hydrogen

spectrum is 913-4 A. Calculate the short wavelength limit for Balmer
series of the hydrogen spectrum.

(a) TR Freeh, IR (b) ToRpq-g® oW o T I9gw wgrd & g 0
fafey |

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



T us |
SECTION C

11. (a) 589 nm TG 1 hig THaUH Yehrel AY § fohell I o I88 W H(ad
BT ® | A A &1 w = 1-33 @, @ Gl T I qUIeed, ghd
3R =T 1 IR |

(b) 1-55 YTk & Hid U g IYIAA @F == = 2 g aFl
FAehi ! dshdl AT AWM & | A 36 <F shl BIRE gl 20 cm &, dl
ST dshdl =T F1d il | 3

(a)  Monochromatic light of wavelength 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 is 20 cm.

12. (a) TorHlt gadi efiemia g Ufdfard s <o & fau foeror e

Fifer |

(b)  3TUST CElEehld <hl T T qUEd Jefieshid & af oy fofiau | 3

(a) Draw a ray diagram showing the formation of image by a reflecting
telescope.

(b)  Write two advantages of a reflecting telescope over a refracting
telescope.

13. (a) et tficx ag &1 *rfer faga fafau |
(b)  Toreft wfex g o, oTi@ o ST 3R, hilg R 3R S A gft [; W
"o foreg wed gat @ |
R S

A
| \/

gy S = ured # fopet s1Td wfaliy X ol §AIfSd 6 W 316 T
g @ I, R B 8 | [y, Iy 3RS % 91 § X & o g3 T
T | 3
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(a)  Write the principle of working 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.

R S

—/
SN——

An unknown resistance 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.

Fuslerdl % el % o= A Ytehed hI R frfan | weh-gR W foud
T o Al g qiATeRIs, eeh! T aTgal EHE §, % I SThed %
NI EE R e

HYAT

foreht Puecht o Tattehea 1 uftamy fofage | foreft forpq-ate® 9@ (emf) & &d
T Ad 3 L H Gfed ot o fofu soeteh gred shifre |

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.



15. ffafad o fore wrv afgq smern S : 3

(a) Torell oo 9@ # YemI-foR[d 9/ @1 AW AW fofeRwn <ht
<o o gfg o w9 F@aT ® |

(b) Torell fou o gl yee & fom, R fafim geai & g gom
T Tl 2, T fawa (V) sl fafeRwent S s (v) % |
IRgera; ufafda g 2 |

(c)  hIIh-3iaeidl sl Afehan Tiael ot Amafaa faferon i digar =
i 7 et 2 |

Explain giving reasons for the following :
(a)  Photoelectric current in a photocell increases with the increase in
the intensity of the incident radiation.

(b)  The stopping potential (V()) varies linearly with the frequency (v) of

the incident radiation for a given photosensitive surface with the

slope remaining the same for different surfaces.

(c) Maximum kinetic energy of the photoelectrons is independent of

the intensity of incident radiation.

16. (a) THffad M@ d B, 3R B, § § HH-A1 dcd 4w g 3R i 2
Dy Dy

¢ D

© B = B, ®

(b) UG p-n WY IR T H1 NG T |

(¢) 3 A9 yfshanati hl 989 § sure kv S o ford 9t a0 |
foera-ate® s (emf) 39 BT 3 | 3
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(a)

(b)

(c)

In the following diagram, which bulb out of B; and By will glow
and why ?

Draw a diagram of an illuminated p-n junction solar cell.

Explain briefly the three processes due to which generation of emf

takes place in a solar cell.

T gdem gt ufgent @arfa A 3t B foRe v diee it 9eb @ wafaa § ok
ferg s < 2 | fogw =t o9 @i feon S @ iR 39 e i ufgersti &
T T & &9 TWAgarh K &1 s Wagd W1 e a8 | 39 gF1 |99t
H qEEd W 8 qd 3R WAEd W o I9Eld. 9rd $ol (RR-Agd Sl
AT 1 hIT |

10
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19.
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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.

(a)
(b)

(a)

(b)

(a)

Y Higed fohd TR foharm SfTem 8 2

foret T Aigford aXT % Q1 UTRd SUSi 1 TRl AN 640 kHz

3R 660 kHz & | aTgsh 3R Higash faHa 61 Mgl Fma i |
T HIgTH o T TTaweh dvg ek o1 &8 ? 3

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 ?

IYITISS Icdeish o= § fopsft Ziforeet o ATYenafiehi & 7™
o iy smw difeu | 989 ° sren it 3 ¥ st f e
3 frta srfirenerfores form yoer ©iT I1d 2 |
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(b) R@ ¥ Tl i e & < ol aoredl A 3R B = <ot m B |
fret OR Tie & foru frfq qorew difew | 30 @il e & fe gem™
groft faftgu 3t ggent T gdies Eifem |

ty totg ty t5tg t7 tg

A— :

BI_I_

(a) Draw the circuit diagram for studying the characteristics of a
transistor in common emitter configuration. Explain briefly and

show how input and output characteristics are drawn.

(b)  The figure shows input waveforms A and B to a logic gate. Draw
the output waveform for an OR gate. Write the truth table for this
logic gate and draw its logic symbol.

ty gty ty s tg t;  tg

(Input)

ab— 1 L

55/2 12



20. < w999 9 P 3R Q N i 1 B 5 om §, 99§ ST STER SEeEq
Tl H 39 YR W & foh 9oh oheg 3WAME B | IfC 370 O oS 3 A W 4A
qrIe JaTfEd € W 8, A1 31 GH FUSiEl % IWAME Fm W AT ek &
=1 gfmTor 3R feum sma il | 3

Q

Two identical loops P and Q each of radius 5 cm are lying in
perpendicular planes such that they have a common centre as shown in
the figure. Find the magnitude and direction of the net magnetic field at
the common centre of the two coils, if they carry currents equal to 3 A
and 4 A respectively.

55/2 13 P.T.O.



21. el SURIRd =R Haw #1 sAih oM@ difuy | Fefafed § g @ *

% fafau .
(a) SfA

(b) =
(c) hmd

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

(a) Transmitter
(b) Channel

(¢) Receiver

22. (a) feu 7 yfigs & R W ewae fawam =+ gfafda s w ufa

RS 399 ST 9 T B TR | ATIGE favar H fRE e g
EECRERERIRICI

(b) TuE U A H, foret @ia & fifaci 4 e Uit A R4 Q w1 T
gfcRiges FAITA fRaT TR B | EId o 3TTANe Jilig 2 Q 3R forga-ares®
I (emf) 12 V& | diceHieX 3T UHIE o TTeITeh Uiehiold shifolg |

(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 ?

55/2 14
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(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.

Que T
SECTION D

3T 1 WIATST 5 =i H g3 GHedT o fawd § U o SHER-9A | 9el | 98
39 @ & O 4 3 e T8 wue uRff o 39 e ¥ 9id 3% I
M 8 IS | 38 I $S e XII | Wifaehl #§ di@n o, I o gR T 101
HIATSA o JEAT o 3T ¢ 1 S R |

(a) =HlSA H S8 g1 g8 98l T T WidssIud o ? ek [o=R 8 36
GESAT ST FAT HRIT AT ?

(b) DIl T YfSeTaA § HoAl Yok g1 shl HfshaT shl Sme iU, |
(c)  3TTeh foaR & AT TR ITh! WA GRI TSR qo &= & ? 4

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

(b) Explain the process of release of energy in the installation at
Chernobyl.

(c) What, according to you, were the values displayed by Asha and her
mother ?

15 P.T.O.
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(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Qus q
SECTION E

qumy <Al gty fafage | gen fagrea 1 U e 31vedd &
eafya I |
TeRTST o WehlU <hi Tfsham g iRgehd: gfad yemr fove wer wmea foman
SITAT @ ? ™ hid I TS = 1-5 &, Al I — Hhid IS & [AC
SIEEX ShIUT HTd HITT |

AYAT
T U @ o Yad 39 A9l & HAleH gRI fdfere ST g9 % forg
foptur s @i | < El 1 BiRd g8 Wk UGl H 39 G hl &EAT
o =t wTed iR |
g HE o quarg A 9 Todl g3 I3 TR R 36 a0y =
forarfora gt 2, 19 3T9aa Shivl o1 7 fIS9 0 % qH = %‘@?ﬂ%l
firsw o yerrer 1 =1t witehfara HifSe |

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 is 3 th

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

16



25. (a) AWTE ‘22’ % fohEl foyga o wrur 3ueh 7afiT W@ W fgya & +g @
r gl W feuq fopefl forg W forggd-ai E o foig saoeh sgeaet <hifSr |
(b) r>>adh fT E 3R rh = 7% Gif |
(c) 3fg ¥g foya fontll woham™ srer faga-es E) | feuq &1, ot 34 fgga
TRt 3 SRl g <h feufa 1 s fFegw fifse it ea &
TRl H 39 Tgga T hRIRA IA-STTUT & ot =k foifan | 5
arera

(a)  TTSH THY I ITANT hich TSN AW T o hi Fohell TohaaH eI
IFd: 9t FHAS Udelt e HRT fagq-an a Hifer |

(b) TrET 3= St BHAA YAl e T THEHH TSI 6™ T 40 @ |
fopell formg 3T q W1 3= ¥ 39 STERE q9dd e % TFHE gl r W
oo fereft formg eh @M H fobw 7T %l o e =oetk wTea <hIfSTT | 5

(a) 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.

(b)  Draw a graph of E versus r for r >> a.

(c) 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

(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 +o0. 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.

55/2 17 P.T.O.



26.

55/2

forell gfth X 1 fohell ac &1d V = V) sin ot ¥ @i T man g | Fefafaa
% 4§ fe@r MU U sk H dicedn, 9T 37 Wk o f=Rr i @i T B

(a)

(b)

(c)

(d)

(a)

(b)

Ik X ! IgATT |

T A, B 3 C § e, 9 iR 39 AR w5 o
Frefira e 3 2 59 I AT g BT |

ac @A < IAERT A1 FHeh! Fqardn fohd ThR foreor it 8 2 W%

SN ST |

g9y § Y9N 3 ac dleed] ¥ 3Heh HAl-GFY & [T TS IIed

i |

HYAT

ac S %1 iR aTvE Wik | greeEE a9 B B sefef & ool
H g3 N B i forelt Fusell, Tad T 6 STIEa-He H &T%a
AR, T Ifa forga-aTes 9t (emf) & fTT =erh g HIfSw |

94 ¥ ufgad h1 AR foeaid 10 m Tl 13 &fas = 88, 5:0 ms™!
&I = I, 0-3 x 10~4 Wb m=2 3 gt & Jraeh &7 o &fdsl "eeh &
T W IR @ R | 39 og A AN foq-ames 9 (emf) F1 drcerfien
M T <hITT |
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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 :

(a)
(b)

(c)

(d)

(a)

(b)

~ Il

: — — . > ot
° A\ w ”

Identify the device X'.

1
1

1

1

c |
-1
- 1

P 1
1

]

1

1

1

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

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

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

OR

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.

A horizontal conducting rod 10 m long extending from east to west

is falling with a speed 5-0 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.
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