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c=3x108 m/s

h=6.63x10734 Js
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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=3x10% m/s
h=6.63x10734 Js
e=1.6x10"19C
o= 4 X 10-"TmA~!

£,=8.854x10"12 C2 N~ 1 m~2

1

=9x10? Nm?2 (2
4’1T€0

Mass of electron=9.1x 103! kg

Mass of neutron=1.675x 1027 kg

Mass of proton=1.673x 1027 kg

Avogadro’s number = 6.023 X 1023 per gram mole

Boltzmann constant=1.38x 1023 JK !
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Que - A

SECTION - A

1. frdl a@r g 849 8 WA W gfagmeehia geiel o1 eRR AR qarf
Y g yor fae g €2

In what way is the behaviour of a diamagnetic material different from that of
a paramagnetic, when kept in an external magnetic field ?

2. I TIEg 9l & I IS & a0 I dieedT 3R O/ & o9 fomRor S U
T fear T 1 T9F A F emf R =R gfaliy foa €2

6v]

H

\val
o AT

The plot of the variation of potential difference across a combination of three
identical cells in series, versus current is shown below. What is the emf and
internal resistance of each cell ?

6v]

T 1

\val
o AT

3. TAcF iR gafw & 99g g o A ydid g € 2

Why does sun appear red at sunrise and sunset ?

55/2/C 4



4. TR o ¢ & fgga ool ¢’ & el fgya & o fog et fag A @ fggm 1
% i feoa fordt forg B a faadia a1 & fomn et @ror & & < < 2
T Ui H foman T S Ja Sife |

Al
—q | +4
B!

A charge ‘q’ is moved from a point A above a dipole of dipole moment ‘p’ to a
point B below the dipole in equatorial plane without acceleration. Find the
work done in the process.

Al
~q ; +4
B
5. TOX AT & 3Ok ATIdl & A far@u | 1

Name the essential components of a communication system.

Qg -«
SECTION - B

6. TIZSISH TLHT] 1 n=2 TILAT H FFHL TH I AL H ¢ aFelt qimesd 2

~

qRehfeTd hifelu |

Calculate the de-Broglie wavelength of the electron orbitting in the n=2 state
of hydrogen atom.
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7. NG § TWIT STTER 12V emf 3R 2 Q) I IRY HT Hi o 4 Q T
T Haifea 2
(a) I8 TN foh fomdt aiceHier &l ai-a 9 o920 & fo 9 HHifsa e aon
g & Rl 9 "SR 98E 9edie 9w B ¢ |
(b) URUY § Fleedl dAR o A % U dieedieX &1 aed aor THeX &l ol
%9 H b gaifea fean s § 2

vV
%,
12V ’ 2Q0)
I
—*'WV" @
40 A

A battery of emf 12V and internal resistance 2 () is connected to a 4 () resistor

as shown in the figure.

(a) Show that a voltmeter when placed across the cell and across the resistor,
in turn, gives the same reading.

(b) To record the voltage and the current in the circuit, why is voltmeter
placed in parallel and ammeter in series in the circuit ?

v
%,

12V 2Q

—*'WV" @
40) A

8. A Hwl @i IR fafau |
IC FESISH TATY & I I 39 200 T T&HM & fohelt o1, 9 | 316w
T AE 99 ¥, 9 gfaeenfud & fean S, o e et § @ Redd g 2
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IR GO | IASa TagH! W@isll i Tad aiTesd IRehiad hifad |

-

[ fean B, feant fomiss, R=107 m—]

Define ionization energy.

How would the ionization energy change when electron in hydrogen atom is
replaced by a particle of mass 200 times that of the electron but having the
same charge ?

OR
Calculate the shortest wavelength of the spectral lines emitted in Balmer series.
[Given Rydberg constant, R=107 m ~1]

9. WIS YaHich Hi IR fafaw | 8 7= = @ S 87 oeuy et & 2
fiyert 1 72

Define modulation index. Why is it kept low ? What is the role of a bandpass
filter ?

10. 3T9aaHie 1.5 o g1 & 94 et fiSH BAC & ®ash BA W &g foxo PQ 2
SfeTra TTIae Al g8 oTqafad ol 81 fysm § 39 o &1 vy amfaEd
Sifse | fosm & forw wae 9 I8 foeo frfq e 2 ot S &1 gfe sifsm)

A

N

Q

60° ]

B C

A ray PQ incident normally on the refracting face BA is refracted in the prism
BAC made of material of refractive index 1.5. Complete the path of ray
through the prism. From which face will the ray emerge ? Justify your answer.

A

N

Q

60°
B []
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11. @)
(ii)

@
(i1)

12. (a)

(b)

(a)

(b)

Qug -9
SECTION - C

H Sl & 3T9amg af & Ty =se gcael shifag |
forelt uifcareh =Teteh ® SolagMl o1 3T9aTg o7 a9 § gfg & 9 fohd TR
giafda B €7 SAwe hifeg |

Derive an expression for drift velocity of free electrons.
How does drift velocity of electrons in a metallic conductor vary with
increase in temperature ? Explain.

o [a o N

frdl Yfediufoea e g/ g+ Icsi4 | witAfea Mt ga afhan =i
dlhrcas €9 | fafem|
= < T stfvufemaneti |

. 11 z
) 6C m - yB+x+v

.. 12 12 20 c
(i) ZC+ 4C m - “3Ne+ He

x,y,@?zﬁ%a,bﬁ?c%qﬂﬂﬁﬁml

Write the basic nuclear process involved in the emission of 37 in a
symbolic form, by a radioactive nucleus.

In the reactions given below :

. 11 z

6)) 5 C - yB +x+v

.. 12 12 20 c
() GC+7EC - FNe+ bHe

Find the values of x, ¥, and z and a, b and c.

13. <l A vy > vy T TR GART Te1€f A R B & afad fafewzon =i
Taar & gy e fava & fa=/or &1 9 & faw ame ifeu |

@)
(i1)
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14.

15.

55/2/C 9 P.T.O.

Sketch the graphs showing variation of stopping potential with frequency of
incident radiations for two photosensitive materials A and B having threshold
frequencies v, > vp.

(1) In which case is the stopping potential more and why ?

(1)) Does the slope of the graph depend on the nature of the material used ?
Explain.

~

() U9 &1 fm fafeu

(i) Ya& 3R faverww & = F07 (0) & WY faverTw ¥ IROHT FHRT B
Trerar (1) o1 fa=)or g9 & fae ame EifeT |

(i) AU 60° F foret WEH 1 AUSHIF fhaT BT € ?

(1 State law of Malus.

(1) Draw a graph showing the variation of intensity (I) of polarised light
transmitted by an analyser with angle (0) between polariser and analyser.

(111) What is the value of refractive index of a medium of polarising angle
60° ?

qafa9d g3 &t gRu fafee | Fafava 7= & i@ Eifdu :

() TTha fog omaw, qun

() z-fon & froa fag@ & & gl & fag gafawe g Eifaunl T
AT % URd: FHfaTd T8 gugEd F#i T €2

(iii) N fRd gHfaYE T & TOei WEg &g faga & € 9hdl § 2 SR S |

Define an equipotential surface. Draw equipotential surfaces :

(1) 1in the case of a single point charge and
(1) 1in a constant electric field in Z-direction.

Why the equipotential surfaces about a single charge are not
equidistant ?

(1) Can electric field exist tangential to an equipotential surface ? Give
reason.



16.

17.

STA-Fae T\ &1 ST Fih R 551 & qRae! 9 o A8 W gk &
F fou =iveh Jeqel Sifeg | fordt gaeR R, S99 o/ 1 geifed @ @R, %

RO IR & T@T ST |

Use Biot-Savart law to derive the expression for the magnetic field on the axis
of a current carrying circular loop of radius R.

Draw the magnetic field lines due to a circular wire carrying current 1.

T 31s i IRy IR ' fagm fafe)

frel 9qel ITa o9 W Tafad Had aim W foem st fefd @
3Tefd <9 T I8 WM o fau Iugea s Eifaw foe o stmafaa o feg
TR T § T 1 § AR TIa0T & 999 0¥ b Bihd foag W hhAd &l
ST © 2

SREN

o o [aWa

FRU qd 3¢ F=fafEaa 6t e |

() e THAUT YRS S HIEAH ! JUF HIA dl TRl I8 W 3T Il <,
W Wafda 3R Tuafda H1 € gehril @1 STgfd SArafad Jeel i sTgha &
& Bl B

() o Wbt foret foer mmeam @ forelt 9om weem TR Al €, IR o
I TS St R | 9 Al B RH] 1 gg 31 § TR T R 98 i 9 o]
el o Y § 2

(iii) WeRTRT oh X Fso1 | YehTSl it digdl a1 & AW & o g Huifa gt
Bl gh™ & wRe[ famo # dgar s i o g2

Define the term wave front. State Huygen’s principle.

Consider a plane wave front incident on a thin convex lens. Draw a proper
diagram to show how the incident wave front traverses through the lens and
after refraction focusses on the focal point of the lens, giving the shape of the
emergent wave front.

55/2/C 10



OR
Explain the following, giving reasons :

(1) When monochromatic light is incident on a surface separating two media,
the reflected and refracted light both have the same frequency as the
incident frequency.

(1)) When light travels from a rarer to a denser medium, the speed decreases.
Does this decrease in speed imply a reduction in the energy carried by
the wave ?

(ii1) In the wave picture of light, intensity of light is determined by the square
of the amplitude of the wave. What determines the intensity in the
photon picture of light ?

18. f&dl CE-Tf<eX Jad® & faw 2 kO HUe® Ify & il | 9= fama 3
dieedl 2 V1 HH ooy ZifeReR 1 9RT Jaef| o 100 §, Al SMER Jfaiy
1 kQ %, @1 foeh faa deedr R STER 9’ 9 Hifsa |

For a CE-transistor amplifier, the audio signal voltage across the collector

resistance of 2 k() 1s 2 V. Suppose the current amplification factor of the
transistor is 100, find the input signal voltage and base current, if the base
resistance is 1 k().

19. () OFd DT WIRH & 39 WA ] T@AIT 3

(a) S IYAM = § (SR YOel & fu S9ge Bl B

(b) S A & TAFRH g FRdt 9T & AT W THIRI GRI Scd=l 2l ¢ |

(i) Todt durfs =1 erafym stuer Rl d 99a HedqHie affres fagy
T <M €2 39 YU i AT & AU 9Tk Hsieh Af@y |

(1) Identify the part of the electromagnetic spectrum which is :
(a) suitable for radar system used in aircraft navigation,
(b) produced by bombarding a metal target by high speed electrons.

(1) Why does a galvanometer show a momentary deflection at the time of
charging or discharging a capacitor ? Write the necessary expression to
explain this observation.

55/2/C 11 P.T.O.



20. (i)

(ii)
6]
(ii)
21. @)
(ii)
@
@11)

22. (i)

(i1)

@)
(i1)

55/2/C

%® MHz 9 30 MHz ST IREX 1 o T JE0 Fa€ =R i {hd
faen 1 STEM wT €7 @ GRS w59 faun g o
3@l & H9R & foRg yeR gaifea foean Stan €2

39 faen ° ITAM B9 arel an i g w1 SUR HH 1 =1 Bt 7 2

Which mode of propagation is used by shortwave broadcast services
having frequency range from a few MHz upto 30 MHz ? Explain
diagrammatically how long distance communication can be achieved by
this mode.

Why is there an upper limit to frequency of waves used in this mode ?

3G Ht Tl @ fhdt pn G H et & iR Ufyent fava fawfaa M
Tl AT HIf |
Y I feeail &1 IRuYy Wigat 9! fowan fafy =1 saren sifsu )

Explain with the help of a diagram the formation of depletion region and

barrier potential in a pn junction.
Draw the circuit diagram of a half wave rectifier and explain its working.

o fordt 3eet 9 1 fRdt AC &d 9 gaifsig foan Sian €, ) 98 <9It
o &d g0 W T H ISH w1 T sied vfem I Bt 7

e orrq fRdt afad IR qo1 AC &id o W 9oit § S ¢ At it
Tl T FHh Th hl ekl § FIE Al i DG 991 < WG, 1 01FY i IH
1 FT A7 AT HITT |

L £i27§T111

OO

O———
When an AC source is connected to an ideal inductor show that the
average power supplied by the source over a complete cycle is zero.
A lamp is connected in series with an inductor and an AC source. What
happens to the brightness of the lamp when the key is plugged in and
an iron rod is inserted inside the inductor ? Explain.

L

mlamp
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SECTION - D
23. T 3T T & e & Toh That H Hal X H1 DH | Wb AN S0 A W TE 4
qrsfohdt STER H <F o9H SHEHI & o911 98 9 9Efehal ol Tl 3T Sdteiq
11 U & F99 HEfhd Idd THI 98 dcd SR TS hl &3l hl <@
Gohdl AT L] 39 9 ok ki Topafafer o1 99 781 o1l 394 29 IR H 3
et R ¥ U1 et #EGd 7 38 SEAHI & fRarfafy w1 aHe wen @
UM &1 T =31 TR HMT |
= feu T 9wl w1 IW N
(a) TEEH & fwataty &1 fagr fafay |
(b) TH 3R 3G ek ASCT R AW T YA® & -3 ol Hl I d
HIfSTT |

Ram is a student of class X in a village school. His uncle gifted him a bicycle
with a dynamo fitted in it. He was very excited to get it. While cycling during
night, he could light the bulb and see the objects on the road. He, however,
did not know how this device works. He asked this question to his teacher.
The teacher considered it an opportunity to explain the working to the whole
class.

Answer the following questions :

(a) State the principle and working of a dynamo.

(b) Write two values each displayed by Ram and his school teacher.

Qg - g
SECTION - E

24. () IUA WAF TB W YA o [T n, T n, o ST 991 R skl B 5
& Tl T8 & ote gy & fau ¥ oo *ifSu| g8 9md ge o o
fagfrd ® oiR n, dvaddie & fora Mo & g& o1 W feo@ © @
aTEdfareh gfdferal n, STqadAIh & oA HILAH § o1 8, OH TRt G s
HITTT |

() o H feoq frdt fagfera fama @ 91T 20 cm ashat o= 3R 1.5 ST9acis

n

& el 3T T o W SAUaT Fa1 ©1 Hid b IS § YRE @G B

T 100 cm T 1 fafaa &t feafa s #ifaw)
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(a)

(b)

@)

(i1)

(a)

(b)

55/2/C

SRR

= gaEH | fordt @ielta ieeis Ry ardfass gfdafers o & &

feu qHiferd fRtor G Wifew | U TEYd &9ar s gRYmen fafgw |

TR 0.5 D, 4 D 3R 10 D % I A9 R s & g faw mu )

() T 9 foa <9l @1 ST aAfugyas o) Afaer & faw feen S
IMEC? 37 IW 1 Yfe & forg swro e

(i) STfIgvasd & fou 92 gRS% &1 Wifashar Fi <t Sl § 2

Derive the mathematical relation between refractive indices n; and n,
of two radii and radius of curvature R for refraction at a convex spherical
surface. Consider the object to be a point since lying on the principle axis
in rarer medium of refractive index n, and a real image formed in the
denser medium of refractive index n,. Hence, derive lens maker’s formula.

Light from a point source in air falls on a convex spherical glass surface
of refractive index 1.5 and radius of curvature 20 cm. The distance of
light source from the glass surface is 100 cm. At what position is the
image formed ?

OR

Draw a labelled ray diagram to obtain the real image formed by an
astronomical telescope in normal adjustment position. Define its
magnifying power.

You are given three lenses of power 0.5 D, 4 D and 10 D to design a
telescope.

(1 Which lenses should he used as objective and eyepiece ? Justify
your answer.

(11) Why is the aperture of the objective preferred to be large ?

14



25. (1)

(i1)

@)

(i1)

@)

(i1)

@

(i1)

55/2/C

TRY & 9H &1 3TN &ih ThaHM AERM <0 THdA AL o HR]
ToeIa &3 91q I | &S AR FOTMcHe SO S o Ta7¢ &3 ohi feum
ERI I

3 WG ¢, 3R ¢, Torent anfianeti &1 ogua 1: 2 8, % it iR ured
GASHI T IR a9 o1 98 STd T hifT Sk gRI A1 gkl
¥ gfaad et 9um 2

AT
Ife S g9 a<t ufgeh, S kel A 9d1 TSI 1A% ¥ + 0 3R —o
T, 9gH T TR ¥ d W W E, @ Fefafaa & fau =se g sifs
(a) dfgmell & ot= & Tl fag W qen dfgredi 9 aex fordll fog W
forgd &1 % Yool | &5 i fown 1 guH o wifSw)

(b) UighAl o g faqamr

(© 39 YHR MfHa Temia &l o1fiar Ja sifed |

R 3R 2R T5==medi & 1 9qE el 1 39 YR afa fowen o §, 6 S
I TR AT 99 ¢ T AC HI ! Tohelt =ae ar 9 Faifsa & e

STe, @ oAew few foem o yanfed MM IR i 2

Use Gauss’s law to find the electric field due to a uniformly charged
infinite plane sheet. What is the direction of field for positive and
negative charge densities ?

Find the ratio of the potential differences that must be applied across the
parallel and series combination of two capacitors C; and C, with their
capacitances in the ratio 1 : 2 so that the energy stored in the two cases
becomes the same.

OR
If two similar large plates, each of area A having surface charge densities
+o0 and —o are separated by a distance d in air, find the expressions for
(a) field at points between the two plates and on outer side of the plates.
Specify the direction of the field in each case.
(b) the potential difference between the plates.
(c) the capacitance of the capacitor so formed.
Two metallic spheres of radii R and 2R are charged so that both of these
have same surface charge density o. If they are connected to each other
with a conducting wire, in which direction will the charge flow and why ?

15 P.T.O.



26. (1)

(ii)
(iii)
iv)

(a)

(b)

(11)
(iii)

(iv)

(a)

(b)

55/2/C

TR TMAHIAR T AMHIThd ARG GiaW | 39h! fha fafy o fagra &1

I7E hIfT |

Sreedrstl sl BU-3TqUd § e hifaC |

fonelt eTTeet TEHIER o fae Tha-3Tquma o 7l | mafie iR fodias amet

T ST A RIS

220 V Sqfd ¥ Tl & i qiafies Huedl gl 39 909 fhal &

ot S €, 59 AT 110 V- 550 W o TRt Xeioikel i vIfed JeM il © 2
3UAT

T T % e feor <1 Giomtael & 7= Wehcd 9 901 199 €7 ST

AT HINT | v, T 1, (v, < 1) S HT S Ths! JARR Frefad |

foam wifste i gner feorg § deon foer g Hurt €1 39 e & fau

AT Wehed o AU ol YT hifaId |

SAHRA A R T T T&AT N Tl g AR HUS! el THIHH T

& B, S USe! & SAeTad §, H ¢ £ Fah Ufd YhUe | FUH HIAT St

g1 7% fag #ifSu & Foeet # IRa fusad emf &1 OH 2 =f NBA ®|

Draw a labelled diagram of a step-down transformer. State the principle

of its working.

Express the turn ratio in terms of voltages.

Find the ratio of primary and secondary currents in terms of turn ratio

in an ideal transformer.

How much current is drawn by the primary of a transformer connected

to 220 V supply when it delivers power to a 110 V—550 W refrigerator ?
OR

Explain the meaning of the term mutual inductance. Consider two

concentric circular coils, one of radius r; and the other of radius r,

(r; <r,) placed coaxially with centres coinciding with each other. Obtain

the expression for the mutual inductance of the arrangement.

A rectangular coil of area A, having number of turns N is rotated at ‘ f’

revolutions per second in a uniform magnetic field B, the field being

perpendicular to the coil. Prove that the maximum emf induced in the

coil is 2 wf NBA.

16

5



