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(v) F97-99 4 GHT W F3 gy 78l 81 Ty e 37hl arct Th §97 4 17 3Tl aret
T g9 H 3R g HFl aret diHl gl § siaRe 997 YT [ &1 99 g
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(v) & EvIH g 37 [FEfeiiaa Yifae Faaisl & qrEl 1 3YET # GgHd & -

c=3x108 m/s

h=6.63x10734 Js
e=1.6x10"19C
po=4mx10""Tm A~!
£y=8.854x10"12 C2 N~ 1 m~2

1
41T80

=9x10° Nm?2C2

SAFE ol GAAM=9.1x 103! kg

92 T TAAA=1.675x 10727 kg

JIefd &1 SHAM=1.673% 1027 kg
ARl &= 6.023 x 1023 Ifd ™ Hrd
e HH Fadieh=1.38x 10723 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=3x10% m/s
h=6.63x10734 Js
e=1.6x10"19C
Wo =4 X 10-"TmA~!

£,=8.854x10712 C2 N~ 1 m~2

1

=9x10? Nm?2 (2
4’1T80

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 !

55/3/C 3 P.T.O.
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Que - A
SECTION - A

1. g R goia & 999 g e = gdia g © 2 1

Why does sun appear red at sunrise and sunset ?

2. YHIR I & AEE A99dl & AW fafay | 1

Name the essential components of a communication system.

3. fodl 9w g &3 4 W W fagesa ueel &1 @eERr sigeea gaf 1
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 TIE9 Gl & G0 A9 & o0 IR dicedt 3R 9 & o9 foeru Rt U 1
T fear T ¥ U9® A F emf AR =R gfaliy foa ®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 ?

6 V-
VL
0 | ' 1AT—>
55/3/C 4
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5. TRl e ¢ &1 fgga ool ' & el fgya & o feog et g A @ fggm 1
% i feoa foredt forg B I foadia aa # fomm fhet @ror & @ Smn < 21

T Ui | foman T S J| S |

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.

Qg -d
SECTION - B

6. Aqaqdi 1.5 % a1 o 94 fhEl fISH BAC & %o BA W &8 01 PQ 2
STfeTra SISl g8 oTqafad ot &1 fsm § 39 o &1 vy emfad
Fifee | =" & e has 9 98 feo frfd Fft 7 o1 S &t I i)

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.

C
7. TSI URHI] i n=2 3TN § FFh M alel SATH i < Jrell ailesd 2

qiehfard I |
Calculate the de-Broglie wavelength of the electron orbitting in the n=2 state

of hydrogen atom.

8. TIgAd gahich i qRyM fafaw | 8 =1 =i W@ S g7 deud fhee & 2
iRt T B 2

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

9. AN@ H M TTAR 12V emf AR 2 O ATRS Ffale &1 w18 9l 4 Q Gkigs 2
g Hafea § |
(a) I8 TR foh fohrdt aiceier &) a-at 9 o928 & fali 9 HHifsa & aen
yfeies & fadl ¥ a3 W 9HE U8gFiE I e ¢
(b) TS § Fieedr AR oW A9 % fAU dieedier #1 ued adr THeX Fi ol
FA | 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

W~ @,
40 A

10. AT oMt i gt fafew) 2

IS TSI TRHTY] o Teiaed hl THY 200 T g9 o Tl o1, 519 9 31relw
1 AET IO §, 9 gfawenfad o) fomn smu, @ e oot B @ ufteds g ?

AYdr

IR SO H Ifia TagHt W@rsll @t ey aiTesd URefad Hifag |

[ e & fgent fAgdis, R=107 m— 1]
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.
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11.

12,

13.

Qug - |
SECTION - C

frdl CE-TIfFIeeX ads & fa 2 kO 9U"es gfaly & il | g fama
dieedl 2 V&1 AE Sifee ZifeR &1 9R1 Jae= Toiiss 100 €, afe SR gfay
1 kQ B @ frasht fae 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.

®
(1)
(iii)
@
(11)

(iii)

(i1)
()

(i1)

55/3/C
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oo o1 g fafau

gasdh 3R faveios o o9 S0 (0) & 91y foveios ¥ TROHT JhRT S
rerar (1) =1 faeror g & foa ume Eifa |

YAT-HI0 60° % TRE WeAH 1 AUadie fohaan g € 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° ?

%® MHz 9 30 MHz ST 9REX o1 &9 a8 JE0 Fa¢ 9=9R i R
faen =1 SuEm S €7 @ g S witse TR 5| faun g et
3l & H9R & R yeR Haifea foean Strar €2

39 faean ° ITAM B9 arell an i g w1 SUR 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 SEME vy > vy & A FR GURD q1€f A SR B % mafad fafewwon =t
daar & Ty fReh fava & fo=ror 1 <o & fauw amw wifeu |

@)
(i1)

| et # Freft favwe stfoss © &R =i 2
FT TTF ST JIUT START TR 7T ueTef i Jepfd 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, > vp.

@)
(i1)

15. @)

(i1)

@
(i1)

16. @)
(1)
6))
(11)

55/3/C
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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 &1 fvdt AC &9 § gaifea fovan Sar 8, @ 9% <9ilzw
% &a g0 R o B ye@ &1 T sied v = St 7

2 o fordt aftadt ORer qem AC & & 919 9ot | gafsa §1 afg g
I T Hh U hl Tfehl § HIS @le DI B 991 & WY, I oFT T aH
1 1 T 7 STEAT HifoT |

L mél-q

OO

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

mlamp
———
3@ &1 el ¥ fedt pn d@fy o =t & IR Afven fawe fowfaa M
i AT hifSTT |

e T feeait &1 ufiuy diwa s@t foan fafu =t =men 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.

9 P.T.O.



17. () OYd gEhE WY & 3H WA H T@aT : 3
(@) S IFEE T B YeR yuelt & fau Suge e 2
(b) I I & AT gRI fRE g F A& W IHARI GRI 3cu=l Siell & |
G) fHdr Sarfs =1 emafi sryer oMEfya wid 99a e aifors fagm
1 <ofar €2 39 Y&I0T ol AR & U ofevgs 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.

18. T 35 i g 3R 'Ri9 fagr fafau) 3
fordt Tdel I @ F W Afad FHAE a0 R faer sifvw ) frta aem @@t
3T <A T I8 WA o faC T 3@ Wifay foe a8 afad @ feg
YHR AF H T HIa1 § IR 3T9ad & U9 oid & Wwhd foag W wiwfad @
ST § 2

3AUAT

FRU Td gC Fefafea &1 =men s

() 16 THAUN YT S HEAH hl U L el TRl I8 TR YA Ll <,
T Wafda $iR Tuafda SH & ghrl @1 SAegfd Srafad Jerel i sTgha &
IR Bl T

(i) 9 g foret foret oregm 9 fore) wom mream | A R €, A IR i
I1e B ST & | R = § AT 1 A% o1 § R T8 g 9% &l S o
Sl o T 2

(iii) TRWT o a1 T | Yehtel i diaal a1 & W & ol gl H4iia &l
B U & HieE famor § diear o Ui w5 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
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OR

Explain the following, giving reasons :

@)

(i1)

(iii)

19. (a)

(b)

(a)
(b)

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.

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 ?

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 N o ha

frdt Yfediufaea e g/ p+ Icasi4 | witAfera skt a1 afsran =l
YatehlcHeh &9 | fafa |
= < T erfufemanet |

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

.. 12 12 20 c
(1) 6C+ 6C m - aNe+bHe

x,y,ﬁ?zﬂma,bﬁ'{c?qﬂaﬁ?ﬁ“\a'll

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
@ '3C - iB+x+v
(i) 1§C + 1§C ~ 2Ne+ tHe

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

20. IEI-TEE FEE 1 IUEN Fk R 1 & URERD U9 % 31 W ki

% fou =iote eae *ifeg | fREt gaeR aR, fSed 9w 1 veifed & @ e, &

fa N o [l
HRU R & @MU Sy |

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
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21.

22.

23.

() HHK TARM % AR A & AT =R =l hIfT |

() fodr afae aTere § soiagl 1 3T9aTE o a9 ¥ gig & WY e g&R
afafda g €2 =amen wifs

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

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

HAfIHE I8 ! IRU fafgu) wafave g8 & @ wifaw .

() Tha fog omaw, qun

() z-feen ¥ faa fogqa &= & goeon & fou gufave g Eifaw) e
AT % Ufd: FHfaTd T8 gugEd i T6 § 2

(iii) N fRd gHfaYE T & TOui W@ g faga & € a1 § 2 SR ST |

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.

T|Us - 3
SECTION -D

T T T % e & T That § Fall X 61 O 1 39k 91 St A W TH

qrsferet ITRR H <1 FS9H SEAHI & o411 98 39 9iEfhal sl U 3T It

AN UM &% THI HEfhd Idd HHT 98 dod STl HSh i Il &l <@

Yohdl AT L] 34 9 Yok ki Tohafafe o1 99 761 o111 394 39 IR H 3

e weica 9 q@11 ek #8Icd 4 9 SRl & fhanfafy o §uE e

AN 1 Teh A3 ATH {1

== feu T 9wl w1 W N

(2) SIAEl &t TRafaty &1 fagra fafaw)

(b) TH 3R IG* ek HEIGT R U T Y&® & Q-3 oI 1 i@

RIS |

55/3/C 12
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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 & FUH FT 3TN Flh THTHM ACENE < THdA I & HRoT 5
oI & 91 I | T 3R FOMeHe SATA9T el o fag &= i faum
1 Bt § 2
Gi) < HUWEH ¢, 3R C,, foTet afiamsti =1 o9 1: 2 8, & 9o &R ared
YA W STIIGH fa9aT=R 1 98 a1 i 9k gR1 a1 gl
H wfed ot 99m &

SREN

G A Tum a2t ufgwT, s S%a A U1 IS A% ¥ +0 3R —o

T, 9g U TR TR ¥ d W W E, @ F=fafad & fau =ises 9 sifse

(a) Ufgwedl & o= & Tl foag W qen dfgerredi 9 e fordll fag W
foga &1 g% Y0l H &5 & fown w1 avE off i)

(b) Ufghl & e faqamr

(© 39 YHR MfHa Semia &i o1fiar Ja i |

() R R 2R ==eti & T o1 el &1 39 YR @@ o w0 8, i <A1
HT I A TG o g | AfG IHT ! fhdl =T aR & Faitoa & fean
Se, 1 STy fhe fown # yenfed &Fm SR =i 2
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(1) 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 ?

(11) 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

(1) Iftwo 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.

(1) 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 ?

25. () STUERN JARER 61 AMHifhd NG Wi | 39! fshen fafy & faga &1 5

3@ hIfT |

(i) Srcedisi ol HU-3TIUd | =HeK it |

(i) et sTiest g & fore ha-o1u & 9 § wfhe IR fgdtos amed
1 ITUM 1A TS |

(iv) 220 V 39fd § fRdt TERER 1 et Huect gR1 39 §8a fohadl 9w
St I §, 56 I 110 V—550 W o TRt Yoaieiel i Sifed YSH 3 § 2

3UAT

@) TH R & fiehe feord 1 HieHaEl & o= Wehed | 1 19 € 7 3Hehi
AT ST | v, T 1y (v < 1) ST HT S Tkl FamwR Foefedi W
foam wifsT s gwrey feerg € qon TS s Gurdl €1 39 geke & fau
AT Wehed o TaTT Foleh YT hifld |

(b) RS A 3R Tl &l & N hI HIE AFAHR FISEA! fohdll THHHM FHh1
&7 B, Sl ISl o ATITEEd &, § £’ TR FTd YhUS § FUM hIRAT STl
g1 =8 fag wifeu % et § U@ ifusdd emf 1 A 2 =f NBA T

55/3/C 14
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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) A MAE T8 W YA o [T n, T n, o SIedi 991 R =shal =21 5
o et I3 o site gy o Tl 31 cd=l HifS | I8 HHd gu foh foe
fagferd T 3R n, dvadTi® & foa merg ¥ @7 a9 W fem © am
arEdfareh gfdferal n, STqadAIH & HeH HILAH § o1 8, 0H AR G e
HITSTT |

(i) arg ¥ feor foret fogfora foal @ WhT¥1 20 cm Fohal o= 3R 1.5 SUaIS

1Y N

o fRdl 3T T o W SAUaT Ha1 &1 Hid & IS § YhE @G hi

T 100 cm © 1 Ffafawa &t fearfa 3@ wifew )
areram

(a) I HHENH § fedt @ella Ievie g ardfaes gfdforsl g s &
foe miferd fotor oM Wifaw | sl adH emar &1 gt fafew)
(b) IR 0.5 D, 4 D 3R 10 D & I A9 e¥ish oM & fere few w €
() T ¥ foa o9l ®1 ST Afagyasd IR AT & foaw foan s
MR ? 39 IW ! Ifie & faw &R0 T
(i) STfIgvas & foU o2 gRe% & Wifashar s <t Wl § 2

55/3/C 15 P.T.O.
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(@) 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.

(1) 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

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

(b) 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 ?

55/3/C 16
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