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G) QY 7o fard &1 39 J97-99 § FeT 26 T &1

(i) SAFST-TT & 5 YT & : TUS 3] TV &, GUS § TUS T 3K GUg 7/

Gii) @S HTY 5J978 JAF F 1 HF &1 TGS T H 5 J97 8 JodFh & 2 3% &1

IS G 12 F97 & ToO0F & 3 HF &1 TUS T H 4 3F F UF JoaeIRa F97 & 3%
GUE T H 3GV & TAB FH 5 B &

(iv) F¥9-99 § GHT T F5 [Gaey 761 81 qoify af 3 are T 99 4. di7 371 ared
TF J97 H 3R g HFl et diHl g J siaRe 997 Yo [ T &1 09 g
H 9l 7T T 597 H G el TH GI7 & H &

(v) STEl 3EvIFH g 3 frEfeiiaa Yifde FIdiel & Al 1 3TENT H gHhd & -

c=3x108 m/s

h=6.63x10734 Js
e=1.6x10"19C
ho=4mx10""Tm A™!
£,=8.854x10712 C2 N1 m~2

1

=9x10? Nm?2 (2
4L

SAFE ol GAAM=9.1x 103! kg

92 T TAAM=1.675x 10727 kg

JIeiA hl THAAM=1.673x 10~ 27 kg

ATENTET &= 6.023 x 1023 9fd ™ Hia

eesHH fadieh=1.38x 10723 JK 1
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(reneral Instructions :
1) All questions are compulsory. There are 26 guestions in all.

fir) This question paper has five sections @ Section A, Section B, Section C, Section D
and Section E.

(1) Section A contains five questions of one mark each, Section B contains five guestions
of two marks each, Section C contains twelve questions of three marks each,
Section I) contains one value based question of four marks and Section E contains
three questions of five marks each.

ftv) There is no overall choice. However, an infernal 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 atiempt only one of the choices in such quesiions.
fv)  You may use the following values of physical constanis wherever necessary :

c=3%10% m/s

h=6.63x10"3 Js

e=16x10-19C

pp=47%10"7"Tm A1

Eg=8854x10" 2 CEN"Im~2

1
4 mEg

=9x10 Nm2C?

Mass of electron=9.1 x 10~ 31 kg

Mass of neutron=1.675x 10" 7 kg

Mass of proton=1.673x 10~ 27 kg

Avogadro's number = 6.023 x 1023 per gram mole

Boltzmann constant=1.38x 1023 JK -1
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Qe - A
SECTION - A

1. el o1 ‘g i fgya st o & forelt fgga o o feoa Tt fog A 9 fgya
% i feoa foredt forg B a foaadia a1 & fomm foelt @ror & & < Srn ©

T Ui § foman T & Jd Sifed |
A

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!

2. Tordt s Tk &3 § WA W Yfdgrehi qeref i SHaeR ST d qardf
Y fFg yaRr fi= g 22

In what way is the behaviour of a diamagnetic material different from that of

a paramagnetic, when kept in an external magnetic field ?

3. TOR Xl o E¥Ieh 3Tagdl & M fafgu |

Name the essential components of a communication system.

4. IR AR A & 99 P A F Y S © 2

Why does sun appear red at sunrise and sunset ?

55/1/C 4



5. I T999 Gl & A0 IS & o0 R dicedt 3R 9/ & o9 fa=or R U 1
T fear T 1 T9F A F emf AR =R gfaliy feaT €2

A

6 V-

T__

\val

0 | 1Al —>
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-

V.6

0o | 1Al —
Qg - o
SECTION - B
6. TG Yaehich i TRYM fafaw | 8 7 =i v S 8?2 aeud fheet & 2

afyeRt I T 2
Define modulation index. Why is it kept low ? What is the role of a bandpass
filter ?

7. 3Yaadie 1.5 % T & 91 fRdEt fisH BAC & ®d% BA R s fwor pQ 2
SAfYeTraE SISl g8 STqafad ol 81 fysA § 39 o &1 vy Rfad
T TUsq & forq warsk 9 g foheor ffd 2t 2 ot 3ot =kt gfte whifsio

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.

A

N

Q

60° ]

8. TR TH] i n=2 LT H FFh M 10! SAFH i © FWell qiTesd

~

qRehfeTd ShiTeTC |

Calculate the de-Broglie wavelength of the electron orbitting in the n=2 state
of hydrogen atom.

9. I Sl i Uiy fafew |

I FESISH TATY] & SF2T hl 396 200 T &M o forelt o1, 0 | 31mew
FT ET THE €, 9 yfqeenfya Y fedn S, o1 AT Sl | o giiedd g ?

3T
IR Jit § Scafsq TagHt @isl H Tegad alTesd qRefad it |
[ fean ®, feanf fodis, 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]

55/1/C 6



10. 3@ H <M STTER 12V emf R 2 () A=Ak Tald T HE 920 4 Q Tfaliess 2
Y Haifea ® |

(a) % TR foh fohrdt aiceier &1 a-at ¥ o928 & fali 9 9Aifsa & aen
yfeiee & fadl ¥ a3 W 9HE UIgdiE W e © |

(b) Ry # Seedr IR O °Ue & fau dieeHiel bl Uwd qdn THER &l 9ol
w9 H & gAifsa fowan S €2

vV
%,
12V ’ 2Q0)
I
—*'WV" f)
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
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SECTION - C

11. THfgYE g8 &1 gRymw fafgu | w@fava g8 & 3@ Eidy :

@)
(i1)

(iii)

Thdt fovg atmawn, qe

z-foen & fraq foga &3 & g0l & fag gafava g @ifawl wwa
3O o URA: TG I53 HAGLEY Hl T8l © 7

F1 forell Fafaya I3 o Tu9i W& 18 f9e[d & 81 9ohdl § 7 R S |

Define an equipotential surface. Draw equipotential surfaces :

@)
(i1)

(iii)

12. @)

(i1)

(iii)

@)
(i1)

(iii)

55/1/C

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

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

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

o9 &1 fam fafau)

yas AR faverwes & o9 FI0 () F Wy faveivs ¥ IR YT Hi
daar (1) =1 fa=ror oiH & fae amw Eifew)

Y- 60° o ThEl HILH 1 TUGdAIS fha eIl ¢ 2
State law of Malus.

Draw a graph showing the variation of intensity (I) of polarised light
transmitted by an analyser with angle (8) between polariser and analyser.

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



13.

14.

15.
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SEell AGTE vy > v F B THEE AW TEE] A S B F @Atad fafEe =i

drEa & "W frd fava * fa=mm #:1 29m + fae o w@ifee)

G &g v § fd fava sifas § ofm =572

(ii) = UTF F T A fRU T =i # uEla W R e 87 =men
it |

Sketch the graphs showing variation of stopping potential with frequency of

incident radiations for two photosensitive materialz 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.

(a) Torell edmfea aifvs gm0 g+ Sowe W wifea Tfvsm 9@ afwn &
werEETE FY O fEfE

by = = omE afafEmei o
(i) lﬁlc —— BHx+w
) '5C+'2C — %INe + fHe

x,j,mzﬂmu,hmn%mmml

(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 :

(i) lﬂlc — JB+x+v

([ ';C+'5C — INe+ He
Find the values of x. ¥, and z and a. b and c.

i) TR TR ¥ ATEE 4 F fau =i =em $ita

(i) TwHT ufEs =S® | @RM F1 TwEE 51 99 9 g3 F 99 F9 =R
uftafda & 8?7 =wen Fifaw)

(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 7 Explain.



16. @)

(i1)

@)
(i1)

17. @)
@i1)
@
(ii)
18. @)
@i1)
@
(ii)

55/1/C

o fordt 3Teet 9 1 fedt AC &id 9 gaifsig foan Sian €, ) 98 <9It
% €d g0 W T H YSH w1 T siea vfem I B 7

%18 orry fordt gfiardt IXh a9 AC Ed & W Soft § HAifea &1 afe Fesit
&1 I HLh Uleh I Tkl | HIS AR i DS 991 & WY, A ¥ Kl THE
W1 1 BT 7 SATEAT HIFIT |

L m@m

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

()
NS

3@ &1 G 9 fvddt pn 9@f § 2t & IR Afven fawa fawfaa M
1 ST i |
Y T fosesnil &1 IRYY Wigst 39! fhan fafy =1 =aren sife |

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.

%® MHz 9 30 MHz ST IREX 1 o T JE0 Fa€ =R i R
faen 1 STAM A €7 3TR@ g A Sitey ok 39 fawn g e
5l & H9R & ford yeR gaifea feran Stran €2

7g faun & STAm B At 9w ey wt 3uRk i &bt St § 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 ?

10



19.

20.

21.
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() YT ORI WFH h I AN Hl TEAIHT
(a) S A @A H SR YUel % fu U =il T
(b) = 9 F TAFA §RI R o1g % Aed W THIRT GRI Sq Bl ¢ |
() Tod dunfea =1 Aafya styer aflE Fid 99a eadHeR affvres fasm
Fi <ufar 82 39 Y&I0T &l AR & o 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.

fordl CE-ZIf=eX gad® & fau 2 kO §ur® iy & il | g fama
deedl 2 VE 1AM oifee e s o ga8| Tone 100 €, afe SR gfaly
1 kQ B, a1 fout farder dicedr IR 2T9R 81 19 ShifeY |

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 is 100, find the input signal voltage and base current, if the base
resistance 1s 1 k().

T 3168 i IR IR 8T g fafew)

frdl gdel 3O o1 T 3TUfad THaa il W fo=r swifse) feia 9@mr =t
A T L I8 WA o A0 I @ Sifae fh I8 eufaq am fhd
YHR o9 H T H3a1 ¢ 3R STIadq & U9 o9 % Ried foag W wiskiad @
ST § 2

AUAT
HRU <4 U Fefafad &1 =men i
() TS THAU Gt S WA Sl YUF A de fRE IS W MIAT T
T TUEfdd SR ST9afdd Sl & JehTell i SAgd STHfad YehT¥l i STEd o
TE Bl B |




22.

() o Wbt foret foer mmeam @ forelt Wom wiemm B TR Al €, @ IR o
16 B T § 1 A § HwH 1 A% o1 § R 98T gR 9% &t S arett
o1l e TR § 2

(iii) TR & G0 Fo=or § Yh1er it dgdr 0 & AW & gt g Fuiia gt
1 YR & W[ 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.

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 ?

STA-Hae T\ &1 I *ieh R 551 & qrame! 9 o A8 W gk 8o
F fau =i Icqe wifee | fRdt gameR ar, foed o/ I varfed & | e, &
RO FHIeh1F &3 T@U Eifeu |

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.

55/1/C 12
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SECTION -D

23. T 3T TG & ohe & TH Tl H Hall X 1 D B 1 TS 91 S 4 W TH 4
arsforel SUR | <) Sy S9! o' o411 98 39 HEfhdl ol 9l 3T Safeid

q1 | AN & Y HiEfhd TAd FHI 98 dcd SR Feeh hl I&q3l ol <@
Tohal o711 T 39 39 Ifo 1 Topafaf™s o1 99 761 o1l 399 39 IR # oA
forerr #EIca 9 @11 e w2icd 3 39 <Al i fRanfafy o1 waed s &l
AN 1 Teh A=IT T {MT |

1= feu 7T yeAi w1 IW N

(a) TEEH & fwafafty &1 fagra fafay |

(b) TH 3R 3IG* ek ASGT R U T J&F & Q-3 o3l &l I

HITSTT |

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 - g
SECTION - E
24. () STUETRR JEHHER HT ARG TR@ Gifaw | sq&! e fafy & faga &1 5
3ot hIfT |
(i) dleedisll sl BU-3TId § e i |
(i) ot ereet giawidR & fau wU-o1qu & ual § mafae IR fadias amei
1 I T BT
(v) 220 V Agfd & frdt TiEwER ot qrafie guect gR1 39 ¥ fohddl 9w
ot ST |, ST I8 110 V—550 W & feord YEIeiReR ol i YSH il © 2

55/1/C 13 P.T.O.



(a)

(b)

@)

(ii)
(iii)

(iv)

(a)

(b)

25. ()

55/1/C

AT
T TR & fiehe feord 1 HieiHraEl & o= Wb | 1 a9 © 7 3Heh
AT AT | v, T 1y (r; < 1) AT 1 < Fehgil JRhR Fuesierdl W
formm wifse < T feom € o fS9% &g gum €1 39 e & fag
AT Wehed o [T Feleh YT i |

SAHA A IR T T T&A N Fl 5 AIAHR HUSH! el THIHH =
&9 B, ST FUSell & AfeTIad 8, H < £ TR Ufd HhUS G T KT St
21 u¢ fog #ifSu fo Foeet § Ifd 1fuwdd emf &1 9H 2 =f NBA ®1

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.

3T e I8 W STqed & feTq n, T n, o ST9e-ieh qe R =kl 5o
% Tl I8 & ote FwY & fu §31 ool *ifST | 98 9rd g o fom
fagferd € R n, UadTi® & foa merm ¥ qe7 a9y W fem § am
aredfaeh gfdferal n, ST9adAIh & oA HIEAH § o1 8, OF TRt I i

T |
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() org H oo forelt fogfona fora & WhT¥1 20 cm Fohal 5991 3R 1.5 STUaIh
F fordt 3qa el A W I FaT 81 Hi9 F IS W YRR €d i
T 100 em ¥ 1 fafers &t feafa 3@ wifaw

SPEN

(a) HHEF FHESH H fRdt Gelld gievis g1 amkdfas gfdfetsl g s &
fere wiferd fortor oM@ Wifew| Tl AYT &dT st Ry faf@u |

(b) IR 0.5 D, 4 D 3R 10 D & o A9 e¥ish oM & g few mw ¥

() T F foa o9l ®1 ST AfMgyasd IR AT & fow foan s

MR ? 3T IW ! Ifie & fag R ST
() SIIgTI® & folw o< gRe ! Uifdehal T & ST & 2

(i) 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 em. 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 ?

55/1/C 15 P.T.O.



26. (1)

(i1)

@

(i1)

@

(i1)

@

(i1)

55/1/C

=Y o 19| 1 SYAN $ilch ThTHM STEI 3= 99 96 & IR0
oI &% 91 SN | AT 3TR RS A J@l o faQ &= &t foum
ERIRG

3 WG ¢, iR ¢, frent anfianedi &1 o7gu 1: 2 8, % it iR ured
A I ATIYH IS 1 9% STUTd J1d iS¢ FSieer gRI <A1 Geron
¥ gfad et 99m 7

3UAT

Ife 1 T 9! Uz, fFh aFFa A 71 TR 316 3@ +¢ 3R —¢
T 9gH T TR ¥ d W W E, @ Fefafaa & fau =ise g sife
(a) dfgwell & o= & Tl fag W qen dfgepreti @ ax fordll fog W

forgd &1 % YohLUl H &5 i fown 1 guH off wifSw)
(b) UfghtAl o e fa9aamR
(¢ 39 YR THT G =i el 9 it |
R 3R 2R Teonsii & < 91q8 Wil &l 36 YR ARG fhan T 8, fof i
HT TR AV S o €1 IS Sl bl foRdl =meteh aR ¥ HaAfed & e
ST, @ sTaw ferw fomm ® wenfed &rm SIR &= 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 ?
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