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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. Ofca ok gara & 9 i e #=ii gdd 2 § 2

Why does sun appear red at sunrise and sunset ?

2. TOR AT & 3TE¥Ieh AgIdl & A9 faf@u |

Name the essential components of a communication system.

3. fTodl s g & # W W gfagrhia 98l & R ST qeref
g g yor e 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 ?

4. F 9IEY Gl & G0 A9 & o0 W dieedt 3R 9 & S fomRon s U
9 fear T ¥ U9® QA T emf AR =R gfaliy fed €2

6v]

T 1

\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]

H

\val
o AT
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5. TRl e | &1 fgga ool p’ & el fgya & o feog 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 | +q
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 | +q
B!

Qg -d
SECTION - B

6. SAqaqdi 1.5 Yo o 94 fRdl fISH BAC & %o BA W &8 0 PQ 2
SfeTFIaq I Al g8 oTqafad ot 81 fsm ¥ 39 fRor &1 vy amfad
Sifse | fUsH & forw wae 9 I8 foeo ffa e 2 o1 S &1 gfe sifsm)

A

N

Q

60°
B []
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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.

60°

A

B

Wrg

7. TSN T i n=2 TN § FFRL T dlcd SAFSH i & Ia] adTes

qiiehfard sifT |
Calculate the de-Broglie wavelength of the electron orbitting in the n=2 state

of hydrogen atom.

8. WIS gaish i qRum fafaw | 8 f= == @ S 27 deu fiheeX &t

JfHeRt T B 2

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

filter ?

9. NG H TWMT ATER 12V emf IR 2 Q AIREH FiRiH &l g 9 4 Q Ffekigeh

q g g

(a) I8 TRy fof fohrdl diceier &1 a-at 9 o928 & fali 9 9Aifsa & aen
yfeies & fad ¥ a3 W 9HE UIgFiE I e ©

(b) TGS T Sreed IR 9”1 7194 & fAU dieeHiel &1 uiwd qor THeR i goft
FH H b gaifea fean s § 2
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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

10. AT el i gt fafew) 2

IS TSI THTY] o Teiae &l 39 200 T g9 o Tl o1, 519 9 37rels
FT GO THE €, 9 yfaeenfya o fedn S, ) oI i ° 9 ufiied g ?

3HqdAr
IR gt § S WagHr W@rel i Tegad alTesd uiehfad Hife |
[ fear &, fgad fedies, 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]

55/3/C 7 P.T.O.



Qug - ¥
SECTION - C

11. foHl CE-TIf<R yads & faq 2 kQ 9U@s Jfay & 0 | = e
dieedt 2 VR AM e gifset 1 o yasi= qond 100 €, 3fe enuR iy
1 kQ B @ frasht fame dicedr 3R TR amT Jd sifsw )

For a CE-transistor amplifier, the audio signal voltage across the collector
resistance of 2 k() is 2 V. Suppose the current amplification factor of the
transistor 1s 100, find the input signal voltage and base current, if the base

resistance 1s 1 kQ.

12. @)
(1)
(iii)
@
(1)

(iii)

13. @

(i1)
@)

(i1)

55/3/C

ooy o1 g fafau

gasd 3R faveios o o9 &0 (0) & 919 foveios ¥ qROHG R &
rerar (1) =1 faeror g & fom, ume St

Y-S0 60° % TRE H1EaT 1 STqadi fha e € 2

State law of Malus.

Draw a graph showing the variation of intensity (I) of polarised light

transmitted by an analyser with angle (0) between polariser and analyser.

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

F® MHz 9 30 MHz 3T 9R&EX &1 &9 a8 Y& Fa¢ 9=9R i R
faen &1 Sam St €7 @ g e witse TR 58 faun g et
Sl & H9R & R yeR gaifea foean Star €2

39 faean o ITAM 9 arell an i g w1 SR 9 = 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 ?



14. <&l S vy > vy & A YR GURD G819l A SR B % mafad fafezon =t
daar & Ty e fava & fo=ror 1 <o & fauw amw wifeu )

15.

16.

@)
(i1)

frm gt # Freft fawe atfuss © &R =i 2
HT TTF ST JIAIT START TR 7T ueTef i Jepfa R R &t ©7 =amen
HITSTT |

Sketch the graphs showing variation of stopping potential with frequency of
incident radiations for two photosensitive materials A and B having threshold

frequencies v, > vg.

@)
(i1)

@)

(i1)

@
(i1)

@)

(i1)
@)

(i1)
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In which case is the stopping potential more and why ?
Does the slope of the graph depend on the nature of the material used ?
Explain.

o fordt eyt T &) fvdl AC &9 ¥ gaifSa fovan Sar €, @ 9% <9ilzw
o &a g0 R I B Y@ &I T sied ufe I St 7

2 o foret aftadt ORer qem AC =i & 919 9ot | gafsra §1 afg g=i
%I T Lk U hl el § P Ale Dl B 991 & WY, Tl oFT T aH

T T B ?  ARSAT HITT |
L
w_ﬂ

ANal

A
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 1s 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

\ e mlamp

- e
3@ &1 eIl ¥ fedt pn d@fa o =t & IR Afvem fawa fowfaa M
i AT HIFST |

31 T foearl &1 TRuY Eiww sqst fean fafy &1 =men s

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.

9 P.T.O.



17.

18.

() T ORI WFRH h I AN Hl TG
(a) S AN 9 § ©R Yel & fou SugEd g B
(b) I I & AT gNI fRE o1 F A& W IHAR GRI 3cu=l Siell & |
() fHdr Garfs =1 emafim sryer oMEfya wid 99a feammiex aifors fagm
1 <ofar 2 39 Y&I0T ol AR & U efevgs e fafau

(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.

TEMW 9158 &1 TR iR B fagra fafaw)

fordt Tdel I @ F W Afad FHAE a0 R R i) g a@m @6t
3T <A T I8 WA o faC T 3@ Wiray foe I8 fad o feg
YHR AF H T HIa1 § IR g & T9EE od F Wwwd foag W wiewfad @
ST 8 2

3AUAT

FRU T4 gC Fefafea &1 samen s

() 16 THAUN YR S TEAH Dl JUh L dt Tl I58 T YA ol <,
@ Wafda iR Auafda HI &1 IRl S SAefd SATafad Jehrel i sTgha &
ERERERI S

(i) 9 g fodt TRt o 9 ford) wom aream | A R €, < IR i
IIA B ST 8 | R = § A o1 9% o1 § TR T8 g 9% &t S ot
Sl o2 T €2

(iii) TWT o a1 T | Yehtel i diaal a1 & W & ol g1 H4iia &l
B U & HeE famo § e eF fHuiia s 82

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.

55/3/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.

(11) 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 ?

(111) 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 ?

o [a

19. (a) fordll Yearufoea Tifyer g p+ Icosia § Aftwafad it g gfshan &1 3
Jdlehlcqs &9 H fafay
(b) = <& T sfufmeti §

- 11 z
6)) 6CD]]_>yB+x+v

.. 12 12 20 [
(11) GC+ GC m - aNe+bHe

x,y,ﬁzﬂ%a,bﬁ?c%qﬁaﬁwra'll

(a) Write the basic nuclear process involved in the emission of B* in a
symbolic form, by a radioactive nucleus.
(b) In the reactions given below :

. 11 Z

@) 6C = yB+x +v

.. 12 12 20 c
(11) 6C+ GC - aNe+bHe

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

20. IE-GE FEW S ST #k R 551 & aRER 9 % A8 W w49 3
% faq =iveh Foae sifee | fordt gameR R, foed o) 1 yenfed & W@ 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 I.

55/3/C 11 P.T.O.



21.

22.

23.

() HHK TARM % AR A & faC =Sh =l HIfST |

() fodr afae =Terer § soiagl 1 3T9aTE o a9 ¥ gig & WY e g&R
afafda g 82 =amen wifs

(1) Derive an expression for drift velocity of free electrons.

(1)) How does drift velocity of electrons in a metallic conductor vary with
increase in temperature ? Explain.

gafave g3 it uRwren fafgu) wafavya g & i@ Eifau -

() Tha fog omaw, qu

() z-feen ¥ faa fogqa &= & goeon & fou gufave g difaw) e
AN F URd: FHMGTT T8 THGEY F T T 7

(iii) N FRd gHfaYE T8 & TOei WET &g faga & € ohdl § 2 SR S |

Define an equipotential surface. Draw equipotential surfaces :

(1) 1in the case of a single point charge and

(1) 1n a constant electric field in Z-direction.
Why the equipotential surfaces about a single charge are not
equidistant ?

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

Qs -
SECTION - D
T T T &% (o2 & T Thad § Fall X 61 O 1 3Tk 91 St 4 ) T
qrsfordt ITeR § <1 Fo9H SEAHI & o411 98 39 WiEfha sl U 3T It
oq1| UK & HHY WEfhd TAd THI 98 dod Al Teh i &3l Sl <@
Tohdl o1 W) 3§ 39 gfod i Tshafafy &1 9= T80 o1l 394 39 IR H 30
free WRIcT ¥ 11 e "EIGT A T8 SHWHI & fRaATafy S §EEd wa @l
HHA 1 Teh o1 TR HHT |
== feu T 9wl o1 IW T
(2) TIAEl &t TRafaty &1 fagra fafaw)
(b) T AR Uk et HEIGd §RI S MY T & TI-<1 el hl Seeid
RIS |

55/3/C 12

4



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.

Qug -9
SECTION - E

24. () TR & FH F1 ITAN Flh ThHTAHH ACERE 1< THqA I & dRoT - 5
o[ & 910 HIT | GTHSE SR RUMHSE ST SH@ o ol & i feem
ERIRG

Gi) < HUWET ¢, &R C,, foTat afiasti =1 ogum 1: 2 ], & 9o &R ared
GASHI W IFH fG3E=R 61 98 SF{uTd 1 hifoy fSreh R <=1 Fentol
H wfed ot g9m &

SPEN

G e Tur a2t ugwT, 9 E Swa A U1 IS A% ¥ +0 3R —o
g, 9g U TE TR ¥ d W W E, @ F=fafaa & fau =se g sifs
(a) digwed & sta & Topdll fag W qen dfgerredi 9 e fordll fag W
Toga & T Yoo § &3 i ¥ &1 v off S|
(b) dfgwel & e faveamr

(© 39 YHR ffHa Suia &i o1fiar Jd it |

() R R 2R ==msti & T o1 el &1 39 YR Q@@ fFa w0 €, i el
H1 I A TG o g | AfG IHT ! fhdl =T aR 9 Faitoa & fean
Se, 1 e fhe fown # yenfed g SR =i 2
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@)

(i1)

@

(i1)

25. (1)

(i1)

(iii)

iv)

(a)

(b)

55/3/C

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 ?

TR TMAHIAR o1 AR ARG GiaT | 39! fsha fafy o fagra &1

3@ hIfT |

Seedi3tl sl HU-3TIUE H e HifST |

ot sreet Zigwidy & faw wa-ora & wel § mafae ofR fadias amsi

1 ITUE 1T I |

220 V Sfd H Tl & i qiafies Huedl gl 39 90d fhat &

ot Wl ¥, T I8 110 V—550 W S TRt TEIeReR 1 Wi YSH il © 2
3UAT

T g & fiehe feord 1 HioiHaEl & o= Wehed | 1 19 © 7 3Heh

AT ST | v, T 1y (v < 1) ST 1 S Tkl FarwR Foefedi W

foam wifsT s gwney feerg € qon fSer s Gurdl €1 39 geke & fau

AT Wehed o [OTT Feleh YT hifld |

SAHRA A R T T T&AT N Fl I8 SRR HUSa! el THIHH T

&7 B, Sl ISl o ATITEd &, § £’ TR FTd YhUS § FUM AT STl

g1 78 fog #ifST fo Foeet & IRa fasdd emf &1 WH 2 «f NBA ®1
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(1) Draw a labelled diagram of a step-down transformer. State the principle
of its working.

(1)) Express the turn ratio in terms of voltages.

(ii1) Find the ratio of primary and secondary currents in terms of turn ratio
in an ideal transformer.

(iv) 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

(a) 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.

(b) 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.

26. (i) U TCAE T8 W YA o [T n, G0 n, o ST 991 R =shal =21 5
o e I3 o site I oh Tl §3 Scd=l Hife | I8 HHd gU foh foreat
fagferd T 3R n, dTadi® % fova merm ¥ @7 a9 W fem © am
arEifareh gfdferal n, ST9EdAIH & HoH HILAH § o1 8, 0H AR G e
RIS |

(i) arg ¥ feod fort fogfora fomal @ WhTe1 20 cm Fshal o9 3R 1.5 SUadIh
o RT3 T T W SAYAT FA1 &1 Hid b IS H YRE HG B
T 100 cm T Ffafara &t fearfa 3@ sifew)
3AUAT

(a) I HEESH § fedt @ella gievie g ardfas gfdfersl g s &
fou miferd fortor oM Wifaw | st adH amar &1 gt fafe)
(b) IR 0.5 D, 4 D 3R 10 D & I A9 ¥l oM & ferg few mw ¥
() T ¥ foa o9l &1 ST Afagyasd IR AT & fow foan s
TMEL? 3T IW ! Ifie & fag &R T
(i) STfIgvas & foU 92 gRe% &1 Wifashar Fi <t Wl § 2
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(@)

(i1)

(a)

(b)

55/3/C

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.

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