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TTHT=T 3397 :
G) @Y v e & | 57 5eT-u7 § $o726 T & |
(i) 39 Y99-Y7 & Qie Y77 3 : @8 37, @V &, GUS &, TS ¢ 3N &S T |
(iii) @Y 37 § Gra J97 &, Tcd% &7 Uk 3% 8 | @US 7 giel J97 &, 9% &
FT3HF 5| @8 TH AaNGIH 5, I9% & AT 3% 8 | @ 7 H o 37H H
TP GoIATEIRG 97 & 3 @UE T F 19 37 &, A% B i 3% & |

(iv) I97-97 § H7 T I3 b7 781 8 | a9, g 37! aret e J97 7, @i 3767
gIet Uk J97 H 37 qier 371 qict @Al 3991 7 3R wI7 JeTT 1597 T 8 |
98 Yol § 3791 130 7T 59 § & daeT ek §IT & FAT 8 |

(v) &I TEIIF §l, 3T [HElAEGd Hifded [Faisl & qrl F1 3T H GHd E -
c=3x10% m/s
h =663 x 10734 Js
e=16x10"C
Up=4nx 107 Tm A~

£y =8-854 x 10712 C2N1 m™

1
4n80

=9x10° N m? C2

FAFL T goqqH = 9-1 x 103 kg

=[¢IH 1 GIHH = 1-675 x 1027 kg

et ST geI| = 1-673 x 10727 kg

SRSl T&3T = 6-023 x 1023 ufd um 91

e f3RrdTeh = 1-38 x 10723 JK!
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General Instructions :
(i) All questions are compulsory. There are 26 questions in all.

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

(iti) 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 :

c=3x10% m/s

h =663 x 10734 Js
e=16x10"1°C

Uy = 4m X 10" TmA™!

£y =8-854 x 10712 C* N1 m™

1
4n80

=9x10° Nm?2(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!

55/1 P.T.O.
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SECTION A

1. 99 awTE 3R g9 B & e it afd & 9r Sofiser | gifoa 8 |
T g 1 YaTied S T8 2 | AT IR Ak qed g 2 U I 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 Hell 3R HAT 984 i & ? 1

Do electromagnetic waves carry energy and momentum ?

3.  ufe Sl 1 % ST eRTRT hl el Sehrer | Sfdeertud s fean Sie, a1 wiw
o 50 &1 =gan fo=eq *iv fpg TR af@afia g 2 srer 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 giEed &1 AW fafe St fogga-grash faforon S s@men Yepfd =i gidl
2 | 1

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

5. i afviq aitfeafa & g 1 gaordn &1 STHH @se ¢ 1
------ B

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

6. THA Tl fomd ok fg ferlt safoshwor < fow fiean et @ifww | of@: 39 y&hR
TR HR fada Jeddi & o= @ 3=/ 1 Ieei@ HIT | 2

reran
Jgford Jhe fopell dicitise Py § 9T & | 99 I8 gfod T g fpel 3=
TIeRIES P, § TFAT 8 A1 AlG P,y 1 UTH-31& P o IH-31& § 0 vl 41T 2,

T Py ¥ A a0l g Yehrel g1 o T07T =4sieh fTRaT | /9 0 1 HH 0 § 2
& o= foeRer star B, digar 9 oo w1 e o fo 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 P9y 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.

7. 37 fagq-gradha o w1 g {5 deed 38 Yehr forror s @
(@ 102m<i<10®m

) 103m<i<10lm
Tk 1 Ueh 391 fAfgu | 2

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

Write one use for each.

55/1 5 P.T.O.
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8. 3w feufq = wra Shifse fomd fagga ot grerehir e wfesn Y sufeufa o fafim
1Al B A STEfT 6ot bl 39 fordl fomiw =ma 9 wifawa safsa svon
& T8 o foru foram Siman 2 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. ¥ a9 R forelt TET TSN AT hl I i o T 12:5 eV o Seiaei
G 1 SUINT fohaT SITaT B | AUTeRAl iR deedl Scatia w@redl shi goft feifa
SIS | 2

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.

10. (a) TRl grh, 3R (b) for@-gras s9m & fore Suge ugrd & @ o fafaw | 2

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

Qus |
SECTION C

11. (a) fou v yftmios & ol w ogyge favarm & gfafda s w gfa
YRS 39 ST 9 T B TS | IUSH fawarR H fRE U g
gftad foam T 2

(b) TN TN S #, fre | % <fivdl ¥ e W A 3R 4 Q w1 wH
gfeieges T foham 7= B | Eid 1 3TTaie Jfadg 2 Q IR fagq-aes
I (emf) 12 V2 | diceHIet 3T WHIET & YTedieh YNehield shifoiT | 3

(V)
N\

|
12V]'2Q

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 ?

55/1 6
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(b)

12. (a)
(b)
(a)
(b)

13. (a)
(b)
(a)
(b)

55/1

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

Y Hige fohd TR fomam STTaT 8 2

forelt ot wigfetd AT % 1 4vd dUSi hl TGl AN 640 kHz

3R 660 kHz & | aTgsh 3R Higash o= 6l Mgl Fa hHife |

I HIga o oTT STTEvh U <SS o1 7 ? 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 sm@ 4, @ @iy sre swfeles smfia 8 stuar ywafefyen
S ?
N
T TR
Ul quT fsesrRl @1 afuy oTR@ Eifa oft sueht franfafyr 1 Ieom@
T | 3

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

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

P.T.O.
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14. I Sl Wi HodT T ITANT Hich I8 GUISY b AZET T Tehrar-fagq
TRt fohe wepR Tofua foham S wehan B | Tehi-foegd w9mE & 39 €1 @eaon
! faRau fSaeh same aun fagra gra 981 bl < gehdl | 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 s Thatll Yehrel IY § forell I o I88 W e
BT ® | A A T w = 1-33 B, A1 G Jh1e i qireed, ghd
3R AT TG HITT |

(b) 155 3YATATH b hid W hl3 IWAMA @F ST T B o Al
BRI hl Ashal BT wWH B | AR 38 W Hl ®ikE gl 20 cm &, dl
TS Fehdl BT 1A T | 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 % I % = H=A Shea h1 g faflay | goh-gat W fawed
T o el SHTE URATCTeRIS, SRl FETgal EHE 2, o ST e
fow =ieeh o i | 3

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 | 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) forelt tfiex Ag =1 R fiagra fafee |
(b)  Terelt et B o, 3@ ¥ T AR, a0 R 3R S o |9 gl [; W

Hder forg ITed BT 2 |
R S
Gé_)
A 2 B
A
| \/

whiig S & dred H forelt S19ma Ifatg X o HAId i T 3T Jged

fag gl I, RO B 8 | [y, Iy, 3 S & 9al § X & ¢ g3 yrea
HIFTT | 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
Gé_)
)
A L B
A
| \/

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. Torell TUhihd HIR EEAT &1 sdieh @ Wiy | FHfdfed § T 6

%1 fafau . 3
(a) U

(b) =

(c)  ANmE

55/1 ” P.T.O.
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B2 Draw a block diagram of a generalized communication system. Write the

functions of each of the following :
(a)  Transmitter

(b) Channel

(c) Receiver

19. (a) Torelt ivieeX & <9 @vel @& *rt fafa |
(b) M@ ¥ ‘AND’ ¢ & foru 31 fosfl ey A 3k B <uriu mu 8 | ffq

ey Wiftw R 3@ difstes 712 o fae gcamm groft fafae | 3
a—1 1 L

G
s L

(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.
t1 tg tg ty tg tg ty tg
A R —
(Input) | b i b | |
| i l i —
B — o

55/1
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20.

21.

55/1

(a)

(b)

(a)

(b)

(a)
(b)

(a)
(b)

g SRS | el el Sften (QEE) g Sidfar S
fafa =t g foptor sm@ S |

amyehl fefeifga oA <@ fgu mu & | 390 @ foea @ < 1 3w,
forell @il eofieehd (GEeM) &1 @1 & H, I Bl AR
fYgeIsh o &9 § ST ? BRI T | 3

e gHar (D) G (cm)
L 3 8
Lo 6 1
Lg 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 ey fafige ot 39w =) afew &9 # = il |

s R i @ T99W AR FUsie™l P AdR Q, & wms: 1A
3R J3 A 9RI¢ yaTfed &1 @l 8, XY 31X YZ @l § Th-gal & aFaad.
3N Febrgl T B | 37 Pl o Sheg W 2 FrhIT & T TRATI 3R
fesm 3@ Hifsre | 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.

P.T.O.
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22. < TAHH AT Yigeh! HUTNT A R B forHt V dice il sl 9 wifod & 31
fem s sg 2 | feam &t 319 @i foan oiran 2 3R g genfat i afgerett &
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 F1d hINT | 3

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.

Que g
SECTION D

23. 3TN I AT § I H g8 GeeAT o o9 § Toh o GHER-9 H 9&T1 | 98
UG S+ Iv # @ fus T Twe R o 3H wE ¥ 9wEfud B9 T
M 8 9B | 38 31 $S e XII | ifaehl #§ di@n o, I & gR | 10t
QTS & TeAT % I A T A TR |

(a) A H &1 geledT 88 a8l W & Uiasenyd o1 ? H9eh fo=r & 59
Qe 1 1 HRT AT ?

(b) T W YfTS3TaT | Sett Geh B sl TfshAT hl AT HIT |
(c)  TT9eh TR & 9T 3R IWeh! HIATS R Jarid Hod o1 o ? 4
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WRLRE 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) TR ‘22’ % el fgga o Hror 3ueh 9afT W@ W fgga & og @
r gl W feuq fopeft forg W forggd-&i E % foie ek sgeae <hifsrg |
(b) r>>a%WE3ﬁIr%aﬁ?W@ﬁQ|
(© 3fE az foya forelt wohomm smar fomga-a B, # foa &1, &t 5@ fgga 6t
Tomrft 3 el wry i feufa w1 sl fegur fifse etk g &
TR H 39 fggd T HRRA SA-3ATUN & e =ees fafm | 5
arrat

(a) TS JHI I ITAN Hleh TS MO Tcd o hl Tohell TohEm™ e
IA: IE) THA qael Se % BT -8 d it |

(b) ToreEll o= o<t THA Tac 3fe 1 THAEH TS STE™ T +6 7 |
fopelt forrg TR q 1 3F=d | 30 STERIG THad e % T9E g r W
oo foreft foimg eh @M # fohw 7T s o foTg ssteh 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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mREs (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.

25.  TorHt gtk X ! foREll ac A1 V = V) sin ot 8 FA9d foman o 8 | Fefaiaa
T H fe@Te TU U = § aleedl, 9 3T Sk o fa=Ior i g9 T R

Ys A | | :
| | L C
| | T
] I N e NP e
(a) Ik X’ I IEATHT |
(b) TR A, B 3R C H HIF dleedl, 9/ 3R IUYE Wik &l qHag §
fefid vt 8 2 319 I Al gfee shifse |
(¢)  ac @I I G s 1Y FHeh! Hfcrenan frd TR fommor &t 2 2 W%
I (ST |
(@ iy § gr R ac dicedl ¥ TEH FALTEEY & [T Sk I
HIT | 5
Frera

(@) ac SFE % AW @ WiNT | gEET 89 B 6 Sufer § oo
A g8 N WU 6l forelt pueet], MEH T 6l FITEA-HE FH &6
AR, # Ita fagq-args o (emf) & T = gmea il |

(b) & ° ufeaw it IR fowaid 10 m @=f *1E Afcs =1es 88, 5:0 ms!
&1 = F, 0-3 x 10~4 Wh m=2 3 gt & Fraeh &7 o &fdsl "eeh &
TRt W R & 2 | 39 ®8 ° I fagq-ags 9 (emf) 1 dqrcedioreh
M 1d 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]
7/
7/
/
/
/ -
1
U
v 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 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.

26. (a) qumy <kl yftymyr fafgu | genE fagea 1 U ek 39edd & ey
geaTud H |
(b)  TeRTST % WShIUH <l Wfshal g Raeha: ¢fard Tehrer fohd bR STea femamt
ST 8 ? S Wid & Iq&dHh = 15 3, Al 91g — hid FAYS h ¢
SEC IV @ HINT | 5
AYAT

55/1 P.T.O.
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(a) U9 H W < 9dd 39d A9l o GIIH g0 Yfdfers s=91 29+ & fg
foptor s wiifeg | ol 1 wishE gl & 9al H 36 HASH i & %
AT =steh T I |

(b) g § 4 % qHaTg TSH & ToRdl g8 I3 ThIR [hU01 I 7 =IAaH

%aﬁa%ﬁ?ﬁ%,WWWWnﬂﬁmﬁW%mw%@m%l
59 ¥ genTe1 hl I iiehfeid Shifvg | 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 = 1-5.

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 Zth

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

55/1 16
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