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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=3%108 m/s

h=6.63x 10734 Js

e=1.6x10"19C

Ko =4 X 10-"TmA~!

£,=8.854x10"12 C2 N~ 1 m~2

1
4"“'80

=9x10° Nm? C2

m_,=9.1x10731 kg

Mass of neutron=1.675x 1027 kg

Mass of proton=1.673 x 1027 kg

Avogadro’s number = 6.023 X 1023 per gram mole

Boltzmann constant=1.38x 1023 JK !
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SECTION - A

1. T AR 99 T SR a0 E HAHA R T, I dHEdl qHE qon Gy o
T €1 ST A 91 dR SAfae Hier €2

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

2. foHt a.c. aRuy =1 wifsq Toniw 0.5 ¥1 9ROY H dicedr IR oR & 9 HAR
FMT?

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

3. 39 eufq =1 Soorg wifere e foram oy a1 el § g e arT Tel 2t |

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

4. = ufmy 7 P iR Q g0 2ifhd ook NS I qEEIHT |

5. fod = W ' fagifa-’ 95 ot aRymn fafae |

Define the term ‘relaxation time’ in a conductor.
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SECTION - B

6. TeR - Jga Qe = 8?7 arkdfas EeR H 39 07 &1 ITAM w49 fwa S 2
2?7 Tt smafem e w5t e | fave = @ §2

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

7. OE@ gERE T % ST 0N 19U R | oY I fRE TRR Twid € a9y 2

T T GO TE HA © 2

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

8. Sfaga-sriR wam ¥ goigeid &t ai Yhfa & wrnfites war & fau smenfia fagia 2
1 GAT H Io1@ BT | 120 eV TAS o1l o TAT bl € el alTesd
Bt § 2

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. TAR o He¥ ¥ (i) TFISIM 3R (i) TREds &1 & faf@n | 2

Write the function of a (1) transducer and (i1) repeater in a communication
system.
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10. TESSH AT i FAan oo B, 9 5 5.3x 10U m & W ¥ 3@ 2
TTHTY] R ST ST fohan San § foF STt oo 21.2x 10" U m B St 1 39
ST e H (1) &I FTeH 31k 1 HH a1 (i) Ifeld STereel § A &t
e ol A1d HITT |

SREN

o N o

fopdlt ufiehfeqa Tam] & e &R -9 fow e €1 goife T gwmeh # 9 fead

275 nm TUICEA hT BIEH Ieatsid BT 2

—2eV

C —4.5eV

—10eV

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
(1) 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

—2eV

C —4.5eV

—10eV
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SECTION - C

11. @ 2a 3R Ty omet p ¥ feet S foya  fauad @ ¥ R fag W

foea & digal & fau e Fed= S| 30 &5 & o &1 Seer@ o
HifeTT |

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

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

12. (a)

(b)

(a)

(b)

13. (a)
(b)

©
(a)
(b)

©

55/1/S

frell THT=R dfgeht Hafa () 59 W *1E ameaw Q §; & T Fa4H,
AR HHS C, ¥ 4l 38 § G fordn 71 81 39 Y01 | Hemis
C, T fRa1 aTremn T 2 ?

T Ty i, S8 g i i SuF & &l 9)-ar) 9 98 9oft
3R R Ivd A § GAIfNa Xk V dlee i R o @ gafera foan
ST ©1 Giad Seitell 1 STIUTd HIA Il |

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, ?

Three identical capacitors each of capacitance 3uwF 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.

e oo § ¢ fafetor - digar’ g &t g sifsa |

M fafv= dearell 151,51, 596 € 3 (1) &R 1) ® 99 smafmt v €
T A H R v>v 8, & faw g for@ R G fawa & o=
faeror =1 Tl & fou omw wifew)

SMER FHIRIU & YR W dskh i Thid i SARSAT HIT |

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

Plot a graph showing the variation of photo current vs collector potential
for three different intensities I,>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.

7 P.T.O.



14. @)
(i1)
(i)
@)
(11)
(i)

YISl Scdsieh SIS (LED) § WohTST 3cdSiH i FishAT 1 W& H S0 ahifald |
LED & T & fou faa stefamers = mafgsar ¢ St & &R =i ?
G AIIeIS o™i @i qorl | LED 9edl &1 STAN & & <1 Y fafay |

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

Which semiconductors are preferred to make LEDs and why ?

Give two advantages of using LEDs over conventional incandescent
lamps.

15. 50 Hz 3gfa 3R 200 V & &l ac @1d @ 9ot 9 § o7 oikan &1 &g
i, 100 Q F1 HE a0 AR WHE L= (4/72) 0 FT1 i3 Wb g
%1 g frafd § W& o0 qon dicedr THE Fen d €, 39 URGY &I O iR
yfqenen =1 UM 9Refad sifeel 39 gRug O «fag wifeq oft afenfaa sifse

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.

16. ()
(i1)
@)
(i1)

55/1/S

feret ki< o T (u 3 \/3) o TeIT = forier shiv fYsH 1o o s’y
g1 fasm & w1 AW ufefad wif

39 frafq & fog, S emadis w = V3 & o gaifors Tufgarg i
& fUsq & T 99H sl § 9 fordt T W gener T srfiertsad 319
il 8 foor e wifaw)

For a glass prism (p, = \/é) the angle of minimum deviation is equal to
the angle of the prism. Calculate the angle of the prism.

Draw ray diagram when incident ray falls normally on one of the two
equal sides of a right angled isosceles prism having refractive index

=13



17. THAM G & Had & &9 H S¥F el 9id fFaeid w1 faeio g & fag 3
T Sifaw | TR 9 61 DA T 30 < A < 170 TRE | o7 el i
Gf-Tehe Teer@l 1 =ATe X1 ©7 9 UTh i FerEdl ¥ Ay fagued siv
TR T ST & FTshatell | el o &I 1 ATEAT fhd YRR i S Fehall
€7

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 ?

18. n-p-n SIf-REX % ITANT hI TIMA L ISHATTSS Sclsieh Jads &l fag@ dRkuy 3
Gifaw | oW Afey g% feq =Sieh ogcq=1 Sifsg |

Draw a circuit diagram of a common emitter amplifier using n-p-n transistor.
Derive an expression for the current gain 8.

19. () 39 ufereT &1 W fafau 59 ® gl o= #1 feenfafy smenf@ 31 3
(i) TH UREE o BH o foIU {Evgs ¥ farag |

(i) WRTRTA d=] T AHIfRd NG El=h I8 Ui foh 39 afere & 3Iwam 9
TeRT¥Teh a=q § JohTl Wervl fohd YR BIaT 7 |

(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 ?

(i11) Draw a labelled diagram of an optical fibre and show how light propagates
through the optical fibre using this phenomenon.

20. 3= & fo=gl @ FIUARN 1 Scoi@ it 30 9 fredlt T o1 fowar 3
U I |

Mention any three applications of the internet. Explain one of these in detail.
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21.

22.

TR YRT bl S IO a1

y;=a coswt AUl y, =a cos(wi + ¢)

TH T W TEARTY Fdl &1 I8 JUe, foh Ao Jed # stfasaw e
T ol o RO gl i =GR A Bl §1 9 YR, Hall HI0 ¢k Iai |
et R foamet safas & fau s fafgw)

Two harmonic waves of monochromatic light

y1=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 .

() 4 e & I < TN BT Sei@ Hify fTTh SR foefagrash I M o fog
0 wofrwar § S 7

(i) Tk | TR™Y k1 frem fafgw) feer fard & foae =e & 99 9 9%
fFe goR T € &R =1 2

SPEN

o= ¢ 1 21 T o fohdt 9RfHa Tiemee (Titfaent) fNe9 9/ [ yarted
T W@ T, & ol gEdg & & fau e o= wifee | feg fufa § @w
& Tt B g R SO Ehd & & GAqed B ol § 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
21 and radius r carrying current I. Under what condition does the field become
equivalent to that produced by a bar magnet ?

55/1/S 10
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SECTION -D

23, SIcal i TS o GHg foRdl vifk F=Ror @ed o1 fagg ar o)t W ik e 4
TSH! H1 Teh TUE 91 F&1 A ToR @1 o, 3T 39 IR 1 3@ 3R 374 ¥ §8 dh
3G IR ! Tk AR HT 9_d 91 9 & 9 3 dR & e S 3H 3IM &
TIE F @ 9, T 7 T Q@ SR T 8 3% R § R Yhald 3T, 39 AN
T 9 RN 39 Gk o §9F Q1 1 4l ff o1 | 78 3% fafercn wema
% fau iR & 99 o T

IUE T o TR W e feu U g & SWw e

oc

(@) T T & HHY & R Yehia 1 qou fafe

(®) I F T fF aeF faga IR R fafem 92 gdt ¥ iR 38 #1978
T, Selfeh ot 9 3E R ! T HH W Hh FSHh] A Fohdl & 2

() Tordl wiferd |a5 WX foea oifert o1 SU&Y SUHIKITS Toh =)0l § qd 3Afd

3=g dleedl W yfafssa fwan S 81 s9em &R fafeu)

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 :
(@) 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.
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SECTION - E
24. () 9 fou 7w ufwy # 1 Q 9fay 9 yaifed am wo foon 3@ wifsw
6V|I P 20
|| VWA
%m Jov

30 Q 30
() < BE X M Y T o qRuy &1 ITAT FId g WefRrde |
STCAT-3TAT AT L B

+ —
II_IL IRI (e
RER L= N

A > B
- @l
ol
3T I I TURAfdd T g (a) X Ifa0" R & 9 # gfg & 8, (b) Y

T Il § gfaiy S & UM & %9 K &1 37 Uiedal ¥ Ydh YR |
A fog &t fearfa fvw 7R gefeaa gl IR =1 2

)

et

30 Q

E —— AW K

18]

A NW i:40v C

I, 400 %209
a
A D

B gov
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(a) Tort@® o Trodl o1 ST St ST IRTY &t s AC H 9RT IRenferd

HifeTT |

(b) T Ig * FESR fogra #1829 9g § urg & ufedl &1 SwEm =i

(1) Find the magnitude and direction of current in 1 () resistor in the given

o <Tan ©2
circuit.
6V, P 20
| VIV
% 1Q
W50 Qs

9V

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

R}

Hr

L— 1

()
\*/

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 ?

30 Q
E A F
I
A NW 1140 e
I 40 Q 9
I
A D
B 80V
55/1/S
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(a)
(b)

25. ()
(ii)

(iii)

(a)

(b)

@)

(i1)

(iii)

(a)

(b)

55/1/S

Use Kirchhoff ’s rules, calculate the current in the arm AC of the given
circuit.

On what principle does the meter bridge work ? Why are the metal strips
used in the bridge ?

sTa-gree fom fafgr ot 38 gfew 9 d =g sifew)

39 7o &1 ST R 5 1 9RER $uee, fEd o 1 yarfed 2 W@
T I ot Y W e fondt famg, 9! poecl & = A W d§ W
THIhE &3 & fau =9e g s # SIS

TH FreSell & g W a1 & fag, f59& fau « = RV3 §, W g=am
&5 o QRO 1 ST o A HIFC |
arerat

qfterdt =rell | MfaaE A ol & Rt g W foem wifsw) ag
cuiisy o sh1fed fom[d e Fraehia & 1 39T foret famiy =mer 9 wfaefia
S HO o 999 & AU ffg &R fohan ST §hat T

fordt o= fea/meia o1 7w forfee 5o shifad faga wd et &5
ST o ST €1 I WA R T © AR 39 A H g iR fagm
&5 1 RN HE B2 T WA H A & Fg B €2 TAR! YA & faw
o fafeu

Express Biot-Savart law in the vector form.

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.

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 = RV3.
OR

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 ?

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.

14



26. TUTe= o forell THaull JhRT Ed § T6 ®I§ TAWR [~ ‘@’ 9ISk &l fhdl 5
Tohal fo0 W AYa T §, O 98 <isT & 5 W Rfremed & safas &
FHRO T W foadd Ued fvy gR o= ¢ |

TE TR foh =0 W g a8 & HI-HY § = En+ %% R fgdtos
Steass 3R 9 =n)\a W s fo@E <d B
n ¥ gfg M W fgdias feass doa § gaa 31 a1 S €7 SR Hife |

SPEN

() R oIshal 5 o fRET Mol T8 & ITel Helsh ohi AR & 318 T feed
ot forgfora foreat a1 gfafera o &0t SAfifa 1 SO & T feor sma
Gifaw | I8 AMd gC fof Tohml fohtol n, AvercdAieh & foheft foer #iem ©
n, SIS o HEH HEAH T YA HLl 8

No ny Ng — Iy
—2 - L1 =2_"1 g3 % I Fif¥T|
v u R s

TR T Tdlehl & G 31 ¥

(i) =ITE HifvT fF fHdt ST A9 ot Riwd gl ATafdd FehwT &1 alresd o
3fg TH W frg y&R wRafda 2t B

(i) Tt U6 o9 1 9 | gaM W SHH! BIHT T FT MM 27 A H
Teref &1 eI Sl o 3TUddih 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 0 = En + %% and the minima at 6 =nM\/a.

Why do secondary maxima get weaker in intensity with increasing n ?
Explain.
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(i1)

(iii)

55/1/S

OR

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.

2 _ 11 - u, where symbols have their usual meaning.

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

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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