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Please check that this question paper contains 16 printed pages.

Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

Please check that this question paper contains 26 questions.

Please write down the Serial Number of the question before
attempting it.

15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the

students will read the question paper only and will not write any answer on
the answer-book during this period.
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a4t yv7 S7f4are & | 37 F7-97 § FT 26 F97 8 |

c=3x10% m/s

h =663 x 10734 Js
e=16x10""C

Uy = 4m X 10" TmA™!

£y =8-854 x 1072 C*N~ m™

1
4T|:80

=9x10° N m? C2

Sl o1 G = 9-1 x 103! kg

=ZIH 1 GIHH = 1-675 x 10727 kg

Ieid T ge| ™ = 1-673 x 1027 kg
ARG FE&AT = 6-023 x 1023 ¥fe a9 Hia
Sieged fRram = 1-38 x 10723 JK!
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General Instructions :
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(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 10734 Js
e=16x10"C

Uy = 4m X 10" TmA™!

£y =8-854 x 10712 C*N1 m™

1
41tz—:0

=9x10°Nm?2(C?2

Mass of electron = 9-1 x 1073! kg
Mass of neutron = 1-675 x 10727 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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Qs A
SECTION A

1. HHF aTs 3R g B & s 3t afd & 9r Aofiser & gaifora & | s
B U 1 YaEd s TS 8 | BIH-HT R 31y qed g 2 39 Ie ol g
i | 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.

2. 1 ToRIq-graehi a0l Holl 3R HATT T84 i & ? 1

Do electromagnetic waves carry energy and momentum ?

3.  Ffe et @1 % srufad Tty o wred Sk O ufaeenfya st e sme, @ s
% fi50 1 ~7an fo=e v fohg yehR af@faa srm 2 i 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.

4. 39 uiEed &1 W fafe St forga-grach fafertor St a@med Yepfd @i giid!
g | 1

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

5. i afviq aitfeafa & g &1 gaordn &1 STHH @Sy ¢ 1
------ e

------ e
é %
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Qs d
SECTION B

wehed ol foada it fg fardt safaertor & foqu digran 9 difew | 314 39 yR
feRtur 3N foadd Tedt o o= & 37U 1 ot HilT | 2

T
J1gford JhTe fopell dicitise Py § 9T & | 99 I8 gfod T g fopelt 3=
T3S Py © TERAT 2 491 AfG Py, 1 UE-31&1 P, o UE-31&T § 0 IV s 8,
T Py § A a1 gfed Yehrel g1 o fOIT =4sieh [TRaT | /9 0 1AM 0 § 2
& o9 foreRer sear B, digdar 9 fomror o 23 o fou ame difee | 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 P;. When this polarised
beam passes through another polaroid Py and if the pass axis of Py makes
angle 6 with the pass axis of Pj, 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.

3 forgq-greh T 1y e deeed 39 YRR e s @
(@ 102m<i<10®m

b 103m<Ai<10lm
Tk o1 Teh 3941 fAfgu | 2

Identify the electromagnetic waves whose wavelengths vary as
@ 10 2m<i<108m
b 103m<i<10'm

Write one use for each.

5 P.T.O.
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30 feufa %1 51 Hifr o R o grastrr o afent 61 suftafy § ffi
et & TfqaE ARG o w1 3w fohet foery =mer & i smafda ot
% =3 o foTu fomam ST 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.

a7 a9 X Topelt el gTEgioH WA i I i o TTT 12:5 eV o Saidgiv
9 1 SUINT TohaT SITAT B | AUTCEAT SR qe&dl Scabia w@redl shi Joft feiia
HIRT |

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.

(a) TR Sreh, 3T (b) fagd-graeh s9H % fo1g Sws gerd @ < o fafige |

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

T us |
SECTION C

(a) Teu o yfatgs & &0 W Agugw favarm = uf@fda e W ufd
THUE 39T S 9 T B TS | ATUIE favaRr o fRE Uk g
giard feam T ?

(b) ewT U S #, fre | % <filadl ¥ e Wi A i 4 Q w1 wH
gferiees T foham 72T B | Eid 1 3TTaie Jiadg 2 Q IR fagq-aes

FA (emf) 12 V2 | diceHIet 3T WHIE & UTedieh UNehield shifolg |

©

|
12V]'20Q

VWV
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 ?

6

3
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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.

©

|
12V]'20Q

VWV
R=4Q

I Higed fohd TR foharm STam 8 2

foret st Higford aXT % @ UTed SUSi ol TRl AN 640 kHz

3 660 kHz & | aT8%h 3R Aigaeh aHd shl TGRET Fd T |
T HigaH oh TT ST SUE <SS F1 & ? 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 ?

frafafiga sma 4, @ @iy see swfeler smfia 8 stuan ywafefsen
S ?
N
L L1 \/\/\/\/\/V—+gv

Ul qUT foseshrRl @1 afuy oTR@ Eifu iR sueht fRanfafyr 1 Ieor@
HINT | 3

In the following diagram, is the junction diode forward biased or
reverse biased ?
> F——mwn—o
L1
L +5V

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

7 P.T.O.
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14. B 6l B Heqdl H IUAN Hih Ig ST foh AT HT TehrI-faw]q
et fohe wepR Tonfua foham S dehan B | yehTwi-foegd w9mE & 39 1 @eon
! fetfia fSeht =amen ot firgr= g =& <1 <1 Hehll | 3
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.

15. (a) 589 nm TUICEH 1 g Thatll Yehrel IY § forell It o Io8 W (e
BT R | ARG SIA T w = 1-33 @, A1 TEfdd JhI hi qlreed, g
3R =1 T T |

(b) 1-55 3YATATH b hid W D3 IWAA «F a1 T B s g
BTl sl shal BT wWH B | A 38 W I wiskE gl 20 em &, I
AT Tehdl AT I I | 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.

16. FHUSICRI o I o o= = Shea shi g faflay | goh-gat W fawd
T o ARl gy qRATeRTstl, [l ETEAl §HF 8, % 3T Wehdd
T =oeh e Hife | 3

AT

foreht Fuecht o Tattehea 1 uftamy foafge | foreft foerq-ates 9 (emf) & &d
T TN Teh L H Tiad ol o T s9eteh ITed Shifu | 3
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.

55/1 8
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17. (a) Tt tfiex Ag =1 s fiagra fafen |

(b) ol wfex 919 o, @ # ST SR, Thilg R 3R S & |9 gft [; W
Hde forg ITed BT 2 |
R S

A
| \/

sfiie 8 3 red § el o SRR X S e S
fogall 1, Wy B 8 | 1, 1, 3T S % wdi # X & forw g wre
EAE L 3

(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

)
Y
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.

18. el =aToshiepd HeR % 1 soieh M@ Wiy | fefdiad § I

EARRNIECIE 3
(a) 3ft=

(b) =

(c) Al

55/1 9 P.T.O.
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Draw a block diagram of a generalized communication system. Write the
functions of each of the following :

(a)
(b)
(c)

19. (a)
(b)

(a)
(b)

55/1

Transmitter

Channel

Receiver

fertlt gifoTeet & 9 @vsl & % fefey |

M@ H AND’ e & foru @t fasft amew A 3 B ewiiw ¢ & | fiq

TETEY WU 3R 39 Al 71 & fou geame aneft fafau | 3
a1 f S

(ﬁas[)i | | |
B: l

Write the functions of the three segments of a transistor.

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.

ty tstg t
— —
10

tg
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(a)

(b)

(a)

(b)

(a)
(b)

(a)
(b)
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= gaEeE H R @iey et (qreE) grn widfer ST
fafa =t g foptor sm@ S |

Al Fffgs &9 <w fer @ & | 0 @ o @ g w1 ST,
fopell wrlieft ofieahid (GEefH) <l AT i |, 3@k ABeR 3R
AHGEIH o 9 § HUT ? HRI ST | 3

IS &HdT (D) §h (cm)
L 3 8
Lo 6 1
Ly 10 1

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

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.

Lenses Power (D) | Aperture (cm)
L, 3 8
Lo 6 1
Ls 10 1

IR — gred em fafge 3t 39 om0t afew w9 9 =36 hifve |

s R 1 @ 9999 AR FUsie™l P IR Q, & wms: 1A
AR /3 A 9RI¢ yaTfed &1 W@l 8, XY 31X YZ ql § Uh-gal & aFaaq,
3R Tohegt Tl B | 31 PUSTTAT o oheg W 2 Jralehid &1 1 ahwmor 37
feam sma i | 3

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 P.T.O.
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T TEg FHTR gfgeRt 9uTiE A 3R B foreft V diee it dedt @ il € o

g s 95§ | T9= = o @i oo Smar @ 3R 39 9aniEi &l dfgehreti &

K 1 %3 TUeTd W G Srar & | $9 gE1 gttt

H TEEd W 8 qd 3R WEgd W oh 99ETd, 9fad $ol [RAgd el ohl
|

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.

QuEg T
SECTION D

3T 1 WIATST 5 =i H g3 gl o fawd § U o SHER-9A | 9el | 98
UG & Iv # o fue & Twe Rl o 3W ow ¥ wEtud % T
M 8 9B | 38 31 $S e XII | ifaehl #§ di@r o, I o gR | 101
HTATSH 3 ST oh ITX o T o Rl |

(a) =HISA H & gl 8 98 T T WidssIud o ? ek [o=R 8 36
<hl <R=IT <h[ 0T AT ?

(b) ATl W YfseTaa § oAl Yok g shl Ufsharm shl smen shifu |
(c)  3TYeh foaR & TN TR ITh! WA GRI TSR qod 1 & ?

12
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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) 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 ?
us g
SECTION E

24. (a) TS ‘22’ % TR Tgya & HROT R RflT W W fgya & &g A
r gl W feuq fopeft foig W forggd-&i E o foig sk sgeoet <hifsrg |
(b) r>>a%|3%QE3ﬁ'{ra56ﬂ?[‘;lT$@ﬁQ|
(¢) dfe ¥g fogya Torelt spem™ sTal foggd-aF E, 4 fooa &1, ot 33 foyga A
TRfl o sl wre < feufa @1 s feuwr hifs ofR et &
TR H 39 fggd T HRRA S-S & g =eeh fafen | 5
T

(a) ST THY I ITANT hich TSN AT T o hi Fohelt ToheaH eI
I-d: 9 FHAS Udelt e HRT faga-an a Hifer |

(b) Torell o o<t THA Tde e 1 THAAH TS STE™ T +0 1 |
fopelt formg TR g 1 3= | 30 STERIG THad e % T9@ gl r W
feorq fopelt forg % @ o fopu TTT Rl o foTQ =iereh T i | 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
55/1 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 G.

(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.

25. Tordt Itk X 1 fohEl ac &1 V = V) sin ot @ G315 foran mn 8 | feferfiad
% H fe@T 7wk =k H aleedl, O S i o foreR i g T R

(a) gk X ! qg=TH |

(b) T i A, B 3R C T N dleedl, g 3R IUYE Wk I 9fige 4
frefud sed § 2 39 I hit gfee Hifsrg |

(¢) ac Gl h! A o TF &k e forg Tepr fommor et 2 2 T
I ST |

(d) GRHY § 9/ 3R ac dleedl ¥ FHh HAl-TF-Y o [0 T ITed
HIT | 5

AYAT

(a)  ac S 1 THIRd INE@ TIfAU | Fraehd &1 B H sl H uH
FA g5 N WU 61 fopet Fuect!, S ToF 6 FTTRI-HR F &owd
AR, d Ua fagq-args o (emf) & T = gea il |

(b) & 9 ufeaw it 3R foaid 10 m @=f 15 &fcs =es 88, 5:0 ms™!
1 =7A F, 0-3 x 10~% Wb m~2 % Jeait < Jrachld & o &fos o2 &
TrshivT W IR @i 2 | 38 98 A INa fIgd-ames s (emf) 1 drcetiors
M T I | 5
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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)

(a)

(b)

[e)
/7
7/
/
/
S 1
1
U
v a
\
\
\, ——
\
\
\
\

Identify the device X'.
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.

qamy <t gt faRaw | g fagra o1 ST ek T o R
FeTya I |

TERTST o WehlU <hi Jfshall g iRaehd: gfad Tehrer fohd TR wmea fomam
SITAT 8 ? 5§ hid I ISR = 1-5 &, I 91 — Hid A % fAC
SECL 101 T4 AT |

AT

15 P.T.O.
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(a) T H W 2 Idd Idd A9l o GISE g Tfdfeed §941 w4 o fau
foptor a1 Wiifeg | ol <l wishd gl & 9ai H 39 HASH i &l %
T =R 9o i |

(b) g ¥ i & qHaTg UsH & ToRdl 88 I3 ThIR (R0 30 9 =IAaH
ﬁaﬁﬁ@?ﬁ%,mwaﬁwwmﬁﬂﬁw%mw%ﬁmél
fis 4 webr 1 =T aitesfard Hife | 5

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

(b)  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 = 15.

OR

(a) 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.

(b) A ray of light passing from air through an equilateral glass prism
undergoes minimum deviation when the angle of incidence is %th

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

55/1 16
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