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Yt 397 AT & | 3G Fo7-77 F FT26 T & |
39 Y97-Y7 & Qi Y77 3 : GUS 37, @V &, GUS &, &S ¢ 3N &I T |

&GS 3 H QA yvT 5, J9F HT Uk 3% &5 | @IS § 7 qid J97 &, I9% &
FHF S| @8 TH ANGIH 5, I9% & AT 3% 8 | @ 7 H o 37H H
T% GeATeTRT 397 & 37 GV T § di7 397 &, I3 & il 37% & |

J97-97 7 GHT W FI5 [aeheq 781 8 | a9, @ 37! aici Uk 997 &, diT 3ihl
gIct Uk J97 H 37 gier 371 qict @Al 391 7 3R wI7 JeTT 1597 T 8
98 Yol § 3791 130 7T 59 § & et Uk JI7 & AT 8 |

BT ST &, T [Hcilked Gifaes [Haars! & Tl &7 39901 F T 3 -
¢c=3x10% m/s
h =663 x 10734 Js
e=16x10"°C
Up=4nx 107" Tm A~

£y =8-854 x 1071* C*N ' m 2

1
4n80

=9x 10 N m? 2

SFEH 1 G = 9-1 x 1073 kg

=[¢IH 1 GIHH = 1-675 x 10727 kg

I T GodHH = 1-673 x 10727 kg

SATENTIET ST = 6-023 x 1023 ufd o™ A

et f3RrdTeh = 1-38 x 10723 JK!
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(ii)
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(iv)
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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"1°2C

Uy = 4m X 107" TmA™!

£y =8-854 x 1072 C* N m2

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

g arrs R g9 s & fsem i afe o ar Sofised | gifoa 8 |
T g 1 YaTied S T8 2 | A1 IR ek qed g 2 U I g
HIT |

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 T01 ol 3K HT J8 hid! @ ?

Do electromagnetic waves carry energy and momentum ?

Ffe ST W1 o SATafad TeRIT Sl ATl JhIsT § SiqeATiud s fean S, |t i
% fism &1 =aa foeem i fohm ysRr aftafda g 2 wrer e |

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 iEeT 1 AW faReae S fogd-grashia fafehtel i Faren Shid i gl
2 |

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

= aftfa uftfeafa & darfer s gavrar s U sy

------ B
% %
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Qus d
SECTION B

6. TUohd 3} faada 3t fg ferft safaestor o foru dteran 9ed difeu | 3m@: 30 &R
il 3R foadd Tedt & 9 & 37U Al Sooi@ hIfT | 2

e
Fgferd TR fopHl dioiise Py § oAl & | 59 I8 gford Tl g fohel 3=
TICRIEE P, § TFAT 8 A1 4G Py 1 UTE-3 P o ITH-31& § 0 101 ST 2,

TS P, § A aTcl i Jeprel g1 o 0T sieh [R@T | 19 0 1 7 0 § 21
& sit=r foreror tar 7, ot digar 9 fomror =1 eere o fow amw 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 Py. When this polarised
beam passes through another polaroid P9 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 Py. Draw a plot showing the variation of

intensity when 6 varies from 0 to 2.

7. 3 forpq-greehi quT o g e dtieed 39 YRR fomrer wd 8
(@ 10%m<r<108m

b 103m<Ai<10lm
T o1 Teh 39 fAfgu | 2

Identify the electromagnetic waves whose wavelengths vary as
(a) 102m<i<108m
b 103m<i<10lm

Write one use for each.

55/1 5 P.T.O.
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o1 il o) s i Tl Foagd il eabi a1 sl ) sufEaf i b
Il § T ARG ol w1 ST fohet foiy =me & i Safia ot
% = o foru fomam Sfram 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 W] i IAford A o T 12:5 eV o Saidgiv
9 1 SUINT fohaT SITAT B | AUTeRAl SR de&dl Scatia w@redl shi goft feifa
hITTT. |

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 Frareh, 3R (b) fIgd-graeh aH o 7w Iuges ggred & 31 7o ferfaw |

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

Qus |
SECTION C

(a) feu T gfus & R W sgwRs fver=R @ ofafda 0w afa
YRS Ic9d S 9 T B S | ATIIE favarR H foRd Uk gmI
gftga feram T 2

(b)  <IT TN NG W, fordfi FId o ] 8 Tk THIGT A 3 4 Q &+ Th
gfciiges AT fohaT T 3 | | ! 3TTaies Jfadg 2 Q 3R fagq-aregs
I (emf) 12 V& | diceHieX 3T UHIE o TTeITeh Uiehiord shifolg |

(V)
N\

|
12V]'2Q

NAA'AY
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 ?
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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.

(V)
N\

|
12V]'2Q

VWY
R=4Q

T Higed fohd TR foRaT ST 7 2

fopell ot wigferd o & Q1 9Ied SUS| ol STl husl: 640 kHz

3R 660 kHz & | dTgsh 3R Higaish fomd i Mgl Fa hHife |
ST HIgTH b OIT ATT¥Ih dUS <AISTg o1 & 2 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 ?

Frafafea sma o, == 9fY sHie wiees smfbg 3 St uwaieses
St ?
N
T Ty
Ul quT fosesrl @1 afuy @ Eifa oft sueht fhanfafy w1 3@
T | 3

In the following diagram, is the junction diode forward biased or
reverse biased ?
™ WAMAN—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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TSN T BIZH HeddT 1 STANT Hish Tg SUST foh LTS i TehraI-faeq
TefteRtor fore yehR Tenfua femam ST wekar B | yehmI-faga g9 % 39 @ oAeqon
i forfgn feht sameen @ fagma gra 8 1 S gehd |

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 g Thavll Tehrel IY & Torell It o Io8 W (e
BT ® | ARG A &1 w = 1-33 2, A GGl FhIaT I qieed, gfd
3R AT TG HINTT |

(b)  1-55 MY o hid H ohis IWIA T ST T 8 e Qi
BAh! hl Ashal BT wWH B | AR 38 W Hl ®ihE gl 20 cm &, dl
AT aghal B Fa hifeT |

(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.

HUSICT o ITA o Sl ST Sehed <hl TR fAfaT | Th-geR R feawet
g% 1 RSl GHIE GRATICTRISAI, [Seh! TFaTgal §0H 8, % 3T Sehed
T =5 oo HifT |

AT

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



17. (a) forelt tfiex Ag o1 R faga fafee |
(b) ol Tfex g ©, oT@ # ST 3R, Thillg R 3R S & A gft [; W

T fomg T BT 2 |
R S
G
A al B
A
| \/

whiig S & dred H forelt 319ma fatg X o H3AITd i T 3T Jged

fag gl 1, WO BT 8 | Ig, Iy 3R S & 9al § X & ¢ g3 yrea
HINT | 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
—/MN—e ——* VWVN—e
G
A
A L B
|| [\
|7\

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, /o and S.

18. Torell TUhihd FIR HEEAT &1 sdieh @ Wity | HHfdfed § T3 6

wrt faRau : 3
(a) 3=

(b) =

(c) Al

55/1 9 P.T.O.



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

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

19. (a) Torelt givreeX & <9 @vel @ *rt fafan |

(b) M@ ¥ ‘AND’ ¢ & foru g1 fasfl atew A 3k B <uriu mu 8 | ffq
ey Wiftw iR 38 difstes 712 o fau geme greft fafge |

t;  tots ty tstg  t;  tg
Al N : -~
(farar) | y ' '
B I 1

(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.
tq to tg ty  t5 tg ty tg
Al ! I —
(Input) i i | | l
B | I

55/1 10
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(a)

(b)

(a)

(b)

(a)
(b)

(a)
(b)

A RS H fRE wiete Seftehd (que) gra widfsrs s
ot =t g foptor sm@ S |

et fefafaa W o fou e & | 390 @ foRa @ o s 39,
forell @icia eofiehd (GEeM) &1 AT & H, I B AR

fgwereh o &9 H HUT ? HRO FT |
L] &aqar (D) gieh (cm)
L, 3 8
Lo 6 1
Ls 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

I — g Fam fafige 3t 50 fem =1 afey &9 ° =5 i |

s R 1 @ d999 AR Fsie™l P AdR Q, & wms: 1A
3ANV3 A 9r yatfed & @I &, XY AN YZ dcl H Th-ge o dread,
3N Febrgl T B | 37 Pl o g W 2 FrhIT &1 T TRATI 3R
femm s ifsT |

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 HaEH THR Uigen! TUTia A 3 B Tl V diee it a2 4 gaifsa & 31
e s o< 3 | feom =t =19 @id fear Siar @ 3 59 ganfa < ufgwmisti &+
ik T & 9 Tdgar K 1 I3 wagd W e Srar 8 | 39 gl genfai
H qEEd W 8 qd 3R WAgd W o q9Eld. 9fad $ol [RR.Agd el ol
U™ F1d I |

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.

@UE g

SECTION D
T <1 HIATSH A =Fied H 8§ oAl & v § U oi@ GH=R-TA | 9l | 98
3 @ & a9 § $® AU T8 a0e IRl 3R 39 @ ¥ gr-ad $9 I
IR | 4B | 38 S F© Hefl X1 | Hifcehl § €@ o1, I8 o STMER R 3T9T
HIATS o T 9 I o oh1 SATE fopall |

(a) =HlSA | & geledT g8 98l T T WidssIud o ? ek [o=R 8 36
Qe 1 1 BRI AT ?

(b) =TI W YfSaTaT | Sott Geh B4 sl UfshAT hl AT I |
(c)  TT9eh TR & TTeM 3R 3IWeh! HIATS T JarRid Hod o1 o 2

12




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) AR ‘22’ % fhEl Tgga o hrul 3Heh! afiT W1 W fgga & g @
r gl W feuq fopefl foig o fag &1 E & foig sk sgcaet <hifsrg |
(b) r>>aa3%EE3ﬁIra5ﬁ%[W@ﬁQ|
(¢c) dfc g foga Torelt Tshem™ sTal foR]d-aF E, § fooa =1, at 30 foya A
ol TR el |y Y fedrfa 1 s fasuor i stk gt &
TRt B 39 foga W RiRa ad-Amur & fore = fafem | 5
CPE))

(a) TS HA T IFANT SHleh I3 e Tcd o el Terell TohEm™ SAafemd
I IE) A Tael! INE o HRUN fEd-85 T1d iy |

(b) Torell oFa: o<t THAS Tdcl IMe 1 THAHH TS STE™ B +6 8 |
fopelt forrg TR q 1 3F=d | 30 STERIG T¥ad e % T9E g r W
feua fereht foimg deh @M # fohw 7T s o foTe =stes T shifo | 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 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.

forell gfth X o1 Tl ac 1A V = V) sin ot 8§ @4 T man g | Fefafaa
% 4 fe@r MU U = H dicedl, 9 3T Ik o {O=Rr i e W B

Yy A | | |
| | . C
~ N
o TR A
(a) IRF X P vz |
(b) TR A, B 3R C H &I dleed], IR 3R I9YE Wik &l qHuy §
frefia wtd & 2 31 I At gie Fifs |

(¢)  ac @I I G b T $Heh! TfeneT fh8 TR fo=mor i g 2 TH
I ST |

(d) YUY § g IR ac dleedl H Hh hAl-TFEY & (AT oIoleh ITd
SHINT |

areran

(@) ac SFE % AR sT@ WiT | gEET 89 B 6 Sufer § oo
H g3 N WU <l Tt Fusell, fSad yeish 61 a1 &owd
AR, § I fagd-ares 9o (emf) & fofw =eis e hifSe |

(b) U9 © Ufvaw hl AR oRATRd 10 m T Hi &has FTeih 88, 50 ms~!
&1 =1 F, 0-3 x 10~4 Wb m=2 3 gt & raeh &7 o &fdsl "eeh &
Foehvl W R & 2 | 39 ®8 ° Ua fagq-ags s (emf) 1 dATcedioreh
U= F1d i |
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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)

(aw]
7/
7/
/
/
/ -
/
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.

qumy <Al gty fafge | gen g 1 ST ek ST9edd & W
Feartud i |

TeRTST o WehlUM <hi Tfshal g iRagehd: gfad Tt fopd TR wmea foman
SITAT 8 ? S hid I U = 1-5 &, Al 91g — hid AW & fog
SEET IV 1A T |

AT
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(a)

(b)

(a)

(b)

(a)

(b)

e § W @ Idd I9d 9l o IS g Ufdfers §941 230 o foTu
fortor st wlifa | et 1 BreRE g % UGl § 39 FESH 1 ST
fore =ieres e <hifTe |

1Y © i & GHaTg TSH & oAl 88 I3 TR [h01 30 9 =IAaH
ﬁaﬁazﬁ?ﬁé,maﬂwwwmﬁ@aﬁw%mw%@mél
fsm o geew <t =t aftepfora ifse |

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



