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o Please check that this question paper contains 16 printed pages.

o 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.

o Please check that this question paper contains 26 questions.

o 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.
PHYSICS (Theory)
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Time allowed : 3 hours Maximum Marks : 70
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QT (3597 :
G) @t 797 a1 39 J97-U9 § FT 26 T &1

(i) SAF¥T-9T & 5 YA & : @S 3] @IS §, GUE §, @IS T 3k @Ue 7/

Gii)) @S T TS5 J978 JAF F1 1 IF &l TS T T 5 JHE JAF & 2 3% &/
GUETH 12 T¥7 5, JAF & 3 3% &1 GUE T H 4 379 &1 U GoArdIRa T97 & 3K
GUS T T3 T8 JAF & 5 P 81

(iv) F99-99 4 T W F3 [qHcq 78 &1 a9y, g & arc TF 97 4, 17 371 are
T# g9 H 3R 9 HHl aret diHl g § eiaRke 997 Yo [ w1 99 g
H 39! 7T T 597 H G Feaer TH GI7 & T &

(v) STEl 3EIvIH g 3 fFEfeiaa Yifad Faaisl & qrEl 1 3YET F gHd & -

c=3x108 m/s

h=6.63x10"34Js
e=1.6x10"19C
Ho=4mx10"7"Tm A~!
£p=8.854x10"12 C2N~1 m~2

1
4"“'80

=9x10° Nm? C2

m,=9.1x10731 kg

2 h1 SHAA=1.675x 1027 kg

JIei o TAAM=1.673x 10~ 27 kg

JMENTET H&AT=6.023 x 1023 gfd U™ |

SleesTHM adish=1.38x 1023 JK 1
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General Instructions :

(1) All questions are compulsory. There are 26 questions in all.

(i1) This question paper has five sections : Section A, Section B, Section C, Section D
and Section E.

(iit) 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=3x108 m/s
h=6.63x 10734 Js
e=1.6x10"19C
o= 4 X 10-"TmA~!
£,=8.854x10"12C2 N~ 1 m~2

l _9x10°Nm?cC?
4"“'80
m_=9.1x10731 kg
Mass of neutron=1.675x 1027 kg
Mass of proton=1.673 x 10~ 27 kg
Avogadro’s number =6.023 X 1023 per gram mole
Boltzmann constant=1.38x 1023 JK~1
55/2/S 3 P.T.O.
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Que - A
SECTION - A

1. 39 frafa o1 Scorg Fife fored fazeamm o at St § W 9o u) A et 1

In which situation is there a displacement current but no conduction
current ?

2. Twdl a.c. 9RUy 1 Al TONE 0.5 81 IRUY H dieeal SR 91 & o9 dwarag 1
FT?

The power factor of an a.c. circuit is 0.5. What is the phase difference between
voltage and current in the circuit ?

3. T IR H & R qo1 U A &1 7, F qwdl 99E adq gy o 1
TOH 1 T M 9 AR e Hier © 2

Two wires one of copper and other of manganin have same resistance and equal
length. Which wire is thicker and why ?

4. T = | ' fagifa-s’ ae ot gy fafege 1

Define the term ‘relaxation time’ in a conductor.

5. I fay # P IR Q g1 ifeha @@k W21 ! UgHTT | 1
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Qg -d
SECTION - B

6. R - 3a ufReto 1 €27 arfos FoeR ¥ 39 0 &1 STAr FY fwen s 2
2?2 T fodlt smaft wrae 1 et # fava I g 72

What is electrostatic shielding ? How is this property used in actual
practice ? Is the potential in the cavity of a charged conductor zero ?

7. A TEHE TN & T O T G0 RIC | A9 I8 fRY YRR <uid € fom gy 2

TEEh I T G T8 HT © 2

State two properties of electromagnetic waves. How can we show that em waves
carry momentum ?

8. Sfaua-<HR T H Soiagid i a1 Yohid o FEITe Ja10 & fau onenfa fagia 2
T T H Ieeid HIFTT | 120 eV TAS Soll o SAS i < IR qTesd F4
Bt 87
Write briefly the underlying principle used in Davison-Germer experiment to

verify wave nature of electrons experimentally. What is the de-Broglie
wavelength of an electron with kinetic energy (K.E.) 120 eV ?

9. TSI Y] Hi FETay faen §, aR 55 53x 107U m & W T oW 2
TTHTY] R ST ST fohan Siar § foF 3Tt e 21.2%x 10~ 1 m B S §1 39
TSI e H (1) T FATeH 31k 1 WM a1 (i) Idferd STl § H] i
el Sl 1A IS |

3TeraT
forell aRenfedd TRHTY] & el WX 19 fou U 81 <9ie ¢ Sewaoh # § fead
275 nm dUTCEA 1 ®IEH Icatsid N 2
A B 0
—2eV
é —4.5eV
]3 —10eV
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In the ground state of hydrogen atom, its Bohr radius is given as

5.3x10 1 m. The atom is excited such that the radius becomes
21.2x 10711 m. Find (i) the value of the principal quantum number and
(i1) the total energy of the atom in this excited state.

OR

The energy levels of a hypothetical atom are shown below. Which of the shown
transitions will result in the emission of photon of wavelength 275 nm ?

A B 0
—2eV
— —4.56V
]‘) —10eV
10. IR & Hed H (i) THeI™ SR (i) TEds &1 % fafau | 2

Write the function of a (1) transducer and (i1) repeater in a communication
system.

Qug -9
SECTION - C

11. THAU YeprT i &1 T[omefa aal 3

¥y =a coswt A4l y,=a cos(wi + ¢)

THh T W ERIY Fd €1 I8 TS, foh Afaenor Jed # stfasaw o
T ol & RO g & GR A Bt B T YRR, HeAl B0 ok ISl H
Har R fommet safaso & fau s fafgw)

Two harmonic waves of monochromatic light

y,=a coswt and y, =a cos(wt + ¢)

are superimposed on each other. Show that maximum intensity in interference
pattern is four times the intensity due to each slit. Hence write the conditions
for constructive and destructive interference in terms of the phase angle .
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12.

13.

14.

15.
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S o TRl a9 ST{YANT 1 Iooi@ Hiee | 36 9 fhdl T &1 fowar o
U HIFTT |

Mention any three applications of the internet. Explain one of these in detail.

50 Hz Tgfa 3R 200 V & fHdl ac &0 @ 900 %9 § I &1Rkal &1 @18
i, 100 Q F1 H1E a0 AR TIHE L= (4/72) T FT1 hIE Wb g
21 3@ feafqg § S& om0 qen deed HE %ol § §, 39 9RUY 1 uiar iR
gfqenen &1 A 9Refad Sifee | 39 99y ¥ &fag wfed off IReefaa sifs |

A capacitor of unknown capacitance, a resistor of 100 {2 and an inductor of self

inductance L = (4/72) henry are connected in series to an ac source of 200V and
50 Hz. Calculate the value of the capacitance and impedance of the circuit
when the current is in phase with the voltage. Calculate the power dissipated
in the circuit.

() TR S SIS (LED) W YohTT ScdSiA ohi Ushan o1 9&g § 09 Hifeiy |

(i) LED & fmiv & fau fea srdfameel o wefasar §F St € o == ?

(iii) Ffema AU Tl HT gor § LED Scdl 1 I9AM %A & <1 oy fafa |

(1) Explain briefly the process of emission of light by a Light Emitting Diode
(LED).

(1) Which semiconductors are preferred to make LEDs and why ?

(1) Give two advantages of using LEDs over conventional incandescent
lamps.

(@) Toet TR wfgem Gaifar (C,) 9 W =8 3w Q €; &l THh Haay,
AR Hfs €, 9 4ft o0 0 GaifSa foran T 81 39 g0 H Herfs
C, W foha 1 e Thisa g ?

(b) 9 TEgE FenfeE, 50 yd® #t aiiar suF § & -9) | uee 9on
3R R uvd #0 § TR w V diee &t fedt sl @ gaifsa fEa
ST T Giad Seliedl 1 STIUTd FIA Il |

(a) A parallel plate capacitor (C;) having charge Q is connected, to an
identical uncharged capacitor C, in series. What would be the charge
accummulated on the capacitor C, ?

(b) Three identical capacitors each of capacitance 3uF are connected, in tern,
in series and in parallel combination to the common source of V volt. Find
out the ratio of the energies stored in two configurations.
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16.

17.

18.

(a) TR feor | ' fafetor - digar’ U i 9Tt sifeg |

b) o fafv= daael 151,51, 578 & 3 1 @R 1) & T smafmt v €
A T AR v>v B, % faC geh for@ R Gumes fawa & off=
fa=ur &l €M o fau am% Eifaq |

() STEWM FHIHIU & YR W dsh i Thid i ARAT HIWT |

(a) Define the term ‘intensity of radiation’ in photon picture.

(b) Plot a graph showing the variation of photo current vs collector potential
for three different intensities 1,>I,>I5, two of which (I; and I,) have the
same frequency v and the third has frequency v,>v.

(¢ Explain the nature of the curves on the basis of Einstein’s equation.

n-p-n ML & ITIM 1 A C SWAMTSS Scsieh Jads o1 faga ufiuy
gifaw | o afsy g, & foq =Sieh ogeq=1 sifsg |

Draw a circuit diagram of a common emitter amplifier using n-p-n transistor.
Derive an expression for the current gain 3.

AT T % Hed o &9 H 9T Fe1l gid AT 1 fo=rw quiH & fag
T Wifaw | TR 9 &1 DA T 30 < A < 170 IRE | 87 el Hi
Gf-Tehe fEeRd 1 AT w1 87 9 UTE &l GeEdl 9 Afeng foguea 3R
TR Fede S & FTshateil | el o I 1 AT fhd YRR i S Fehalt
€2

Plot a graph showing the variation of binding energy per nucleon as a function
of mass number. Which property of nuclear force explains the approximate
constancy of binding energy in the range 30 <A <170 ? How does one explain
the release of energy in both the processes of nuclear fission and fusion from
the graph ?
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19. () Tf&d &= % A (u = \/5) o foIw =[Aad forerer shivl fUsH S0 o s 3
g1 fosq =10 &1 99 uiefaa sifew)

[

(i) =9 feafa & fou, fSod stvedai w = V3 & fordt gaahIfoTes qafgaTg *id
& fUs9 & T 99H BaAhi § 9 TFd T W Jhr fhior rfiertead emdaq
U €, ftor @ difeu |

(1) For a glass prism (M =3 ) the angle of minimum deviation is equal to

the angle of the prism. Calculate the angle of the prism.
(1) Draw ray diagram when incident ray falls normally on one of the two
equal sides of a right angled isosceles prism having refractive index

b=,

20. T 2a 3R foya Y p ¥ R R foya w1 fovea Y@ ¥ fRe g W 3
foga & @ & fau =ve o= I 36 & &1 fown o1 Seor@ ot
HITSTT |

Derive an expression for the electric field intensity at a point on the equatorial

line of an electric dipole of dipole moment B and length 2a. What is the
direction of this field ?

21. () T g & 37 T TN I SI@ HISL Sk wR1 fogagras o1 & fag 3
ESRIRIECHIRCES G

() Tk | TRy w1 frm fafaw) feer faga & fau mea & fom 9 3w
fpe R =1 & R =12

AUl
5 ¢ don 20 o o foret aRfa wicHgs (uferfeenr) fSa@ gm 1 ganfea
W R, & AT gEwE & & fou =i o= #ifae) fee foufa § o
& fordl B8 T §RI 3= I & % gAqed & Sl § 2
(1) Mention two properties of soft iron due to which it is preferred for making
an electromagnet.

(1)) State Gauss’s law in magnetism. How is it different from Gauss’s law in
electrostatics and why ?

OR
Derive an expression for the axial magnetic field of a finite solenoid of length
20 and radius r carrying current I. Under what condition does the field become
equivalent to that produced by a bar magnet ?
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22, () S UREeT &1 W fafay s W g o &1 frenfafy smenfia g
(i) 9 URERAT & BH o a0 oEvds v fafeu |

(i) TII T=q T AMIhd TRG Gl I VMY foh 9 IREAT & ITAFT 9
TehIIeTeh T ¥ TehT H=Rul fhd &R Bl 2|

(1) Name the phenomenon on which the working of an optical fibre is based.
(1) What are the necessary conditions for this phenomenon to occur ?

(111) Draw a labelled diagram of an optical fibre and show how light propagates
through the optical fibre using this phenomenon.

@ ug - q

SECTION -D

23. Scal i TS & HI forelt wifor H=Ror orgq o1 faga ar ekt T iR T
AEh! 1 Toh e 911 98l § TR W@l o1, 34 39 IR &l <@ IR 34 T 8 agH
3G IR &l Tk 3R HEAT =6d 91 9 & 9 3T IR & e el 39 33 Al
TIE A R 9, B0 7 36 <@ AR TN 7 3% R ¥ [ ghard gL, 39 AR hl
T 9 U1 39 Ui o 999 Q1 &l <l ft o | g8 3% fafercn wrrd
&% AU SR & 99 o T

I T o YR W A= fqU T 9941 & W SIiY
(1) T T % HHI & N Yeiid 1 qou fafeu

(b) I F T fF ek fag=a IR R fafem 98 gadt ¥ iR 38 #E 9k T8
I, Seifeh et W T AR ] TN Hid W W FSh! T Tehdl ® 2

© fTodt vfe g3  foga wfed &1 g Iusiemetl a6 G=ror 9 g4 &fa

3=g dicedl R faftsa foean sar €1 391 sror fafeu |
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During a thunderstorm the ‘live’ wire of the transmission line fell down on the

ground. A group of boys passing through noticed it and some of them wanted
to place the wire by the side. As they were approaching the wire and trying
to lift it, Hari noticed it and immediately pushed them away to prevent them
from touching the wire. Two of them got hunt in the process. Hari took them
to a doctor to get medical aid.

Based on the above paragraph, answer the following :
(a) Write two values which Hari displayed during the incident.

(b) Why is it that a bird can sit over a suspended ‘live’ wire without any harm
whereas touching it on the ground can give a fatal shock ?

() The electric power from a power plant is set up to a very high voltage
before transmitting it to distant consumers. Write the reason for it.

Qe - 9

SECTION - E

24, TG & forell THaull JhRT Ed § 6 ®ig TAR T ‘@’ 9ISk &l el 5
THd TRl W STUad & €, @ 9% < foh fot X Wfrerisdi & sAfasio &
HRU 9 R foadd et e geR aw et )

7E TN foh 0=0 M H< == & WMY-TY 0 = Erm%ﬁ% R fgdlas
3T 3R p=nn/a R fAfeTs fe@i <q §)

n ¥ gfg e W fgdae Sfeass diaar § @@ i 81 S § 2 AT hifad |
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3terar
() R ashal B & fedlt el T & 390 was &1 AR &7 318 W feq

fordll forgfera forrat <1 gfdferar s &0t s=nfafa =1 <o o forg fomeo o
GifaT | 78 AFd gC foh Tl foht0 n, fueadHies o fordll foer #rea 4
n, STIEAIE & HEA AW W SAIA Hl 2

___=u‘{:ﬁ[m%q:[ﬁm|

v u R

T2 T Ydieh] & G Y T

(i) ATEA HifvT T fRdl 3T o9 1 RiRE g8 Ufad TR ol qTesd |
3fg M W fF y&r ufafda e 21

(i) Tt S0 o9 A 9 H g W SR BIHT T FT AN LA 7 A H
et &1 STYed-ieh STl o 3TUedieh 9 3iferes ®)

When a parallel beam of monochromatic source of light of wavelength \ is
incident on a single slit of width a, show how the diffraction pattern is formed
at the screen by the interference of the wavelets from the slit.

Show that, besides the central maximum at 6 =0, secondary maxima are

observed at 6 = En + %ﬁ% and the minima at 6 =nM\/a.

Why do secondary maxima get weaker in intensity with increasing n ?
Explain.

OR

(1) Draw a ray diagram showing the geometry of formation of image of a
point object situated on the principal axis and on the convex side of a
spherical surface of radius of curvature R. Taking the rays as incident
from a rarer medium of refractive index n; to a denser medium of
refractive index n,, derive the relation.

n n n, —n : .
—2 _ 1 =2 "1 wheresymbols have their usual meaning.

(1) Explain briefly how the focal length of a convex lens changes with increase
in wavelength of incident light.

(111) What happens to the focal length of convex lens when it is immersed in
water ? Refractive index of the material of lens is greater than that of
water.
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25. () 4 fou mu ofwy 1 Q gfaly 9 yaifed am wo foon 3@ wifs 5
6V|I P 2Q)
|| VWA
s 10 Jov
W30 Q 30

() T BH X AR Y {9 2T IR9Y A1 ITAT FA g W FREHR W
STTT-TET TN LA € |

+ p—
||_|| IRI (e
[T]1 L— 1 N

] o

31 FNhI  TURANTT WA gU (a) X Iy R & 99 ¥ gfg a1 §, b)Y
T I § UfaUy S & UM & &9 & g1 39 URedAl ¥ YA Yo |
A fog &t fearfa fvg gaR gonfaa gnft TR =i 2

—

3YAT
30 Q
E WA F
I
A M 1 C
I 40 Q 0V %209
3 :

(a) Tort@® o frodl o1 3T i ST IRTY &t g1 AC H 9RT IRepferd

HifeTT |
(b) X UY 1 wRHN g R T? W Ug § U1 H digdl o1 STAN FHl

e <ram €2
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(1) Find the magnitude and direction of current in 1 () resistor in the given

circuit.
6V K P 2Q)
% 1Q 9V
T80 Q 30

(11)) Two students X and Y perform an experiment on potentiometer separately
using the circuit diagram shown below.

+ —

H—® ——

)
/

R

Keeping other things unchanged (a) X increases the value of resistance R, (b)
Y decrease the value of resistance S in the set up. How will these changes affect
the position of null point in each case and why ?

OR
30 Q
A ¥
L
A M II40 - C
I, 400 %20 Q
I
! D
B 80V
(a) Use Kirchhoff ’s rules, calculate the current in the arm AC of the given

circuit.

(b) On what principle does the meter bridge work ? Why are the metal strips
used in the bridge ?
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26. () dwm-gee fram fafge ok 3@ 9few w9 ° =9 SN 5

() 39 =W &1 3T R 551 &t aREE! gved, o o 1 yarfed & @
T I e Y W oo fordt fag, fO®! Frecl F F A W A8 W
THIhE &3 o fau SSs I wH H Hife |

(i) TH FUS F F W A AefF fog, 9P faw x = RV3 §, W g™
&5 o URATON s ST |l [0 hIST |

S PEN

(a) UREd =mel 9@ faaE A ol & fedt T W faeRr &N 3w
uIiET foh shifd fo=d a grerenta &= 1 3w fRdt fasiy =mer | nifaefia

AT FU & =¥ & faU fRE YRR foman < 9ot 21

b) Tt s gfaamsia o1 = m fafee fSed wifaa foaga @ g &3 &
3TN fohan STa1 § 1 I WA o et © SR 39 Wi ¥ ety iR o
&S HT N HE T2 TH WA A A &F FEl B B2 AR D & favA
7 fafeu |

(1) Express Biot-Savart law in the vector form.

(1) Use it to obtain the expression for the magnetic field at an axial point,
distance d from the centre of a circular coil of radius R carrying
current I.

(111) Also, find the ratio of the magnitudes of the magnetic field of this coil at
the centre and at an axial point for which x = RV/3.

55/2/S 15 P.T.O.
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OR

(a) Consider a beam of charged particles moving with varying speeds. Show
how crossed electric and magnetic fields can be used to select charged
particles of a particular velocity ?

(b) Name another device/machine which uses crossed electric and magnetic
fields. What does this machine do and what are the functions of magnetic

and electric fields in this machine ? Where do these field exist in this
machine ? Write about their natures.
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