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Q=T (3597 :
G) QY 7eT fard &1 39 J97-99 § FeT 26 T &1

(i) SAFST-TT & 5 YT & : TUS 3] TV &, GUS § TUS T 3R TUg J|

Gii) @S HTY 5J978 JAdF F 1 HF &1 T@US T H 5 97 8 JoUFh & 2 3% &1

IS GH 12 F97 & TOF & 3 HF &1 TUS T H 4 3F F UF JoareRa 97 & 3%
GUE T H 3GV & TAB F 5 B &1

(iv) F99-99 & GHT T F5 [aaeq 761 8/ Toify aF 3 arc T 99 4, a7 JH1 e
T g9 H 3R g HFl aret diHl gl § siaRe 997 YT [ &1 99 g
H 39! 7T T 97 H G Feaer TH GI7 & T &

(v) STEl 3EvIFH g 3 fFEfeiiaa Yifaed Faaisl & Tl &1 3YENT H gHhd & -

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

=9x10° Nm?2C2
41TEO

SAFE ol GAAM=9.1x 103! kg

92 T TAAA=1.675x 10727 kg

JIei 1 THAAM=1.673x 10~ 27 kg

ATENTET H&T=6.023 x 1023 Yfd ™ |

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
4’1T€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 !

55/1/C 3 P.T.O.
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Qe - A
SECTION - A

1. el otmee «q @l fgya st o & forelt fgga o o feea forelt fag A 9 fgya
% e feoa foredt forg B a foadia aa # o freht @ror & @ e <mn 21

T Ui | foman T & Ja Sife |
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.

2. Tordt o Tk &3 | WA W Yfdgreaid qeref s SHaeR ST qaref
Y fFg yaRr = g 82

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 XAl o E¥Ieh 3Tagdl & ™ fafgu |

Name the essential components of a communication system.

4. IR AR A & 99 P A F Y e © 2

Why does sun appear red at sunrise and sunset ?

55/1/C 4
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T gagq el & it GaeH & ol W deedt oIk o & o9 faeior @ w1
T feon T ®1 I&F A F emf AR ATREH Ffewy fohaen g2
6 V-
\val
0o | 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-
\val
0o | 1Al —>
Qs - o
SECTION - B
AIgT gadhieh ol IRy fafew | & f= =i @ a1 €7 ooy firer & 2
fent a7 T 2
Define modulation index. Why is it kept low ? What is the role of a bandpass
filter ?
eI 1.5 & ugred & 9 fedt fsw BAC & ®els BA W & o pq 2
SAfeTraET SISl g8 oTqatad et 81 fysm § 39 o &1 vy emfaEd
HiwT | =0 & fohe was ¥ 98 TR ffd gt 2 o191 S &t gfie St |
A
P\
Q
60°
B He
55/1/C 5 P.T.O.



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. TREINM T i n=2 JILqT H FFh M JTe] SAFH i © FWell qiTesd

~

qRehieTd ShiTeTC |

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

9. A Sell i gitam fafew)

IC FESISH TATY & a2 I 39 200 T T&HM & fohelt o1, 9 | 31mew
HT qET THE €, 9 fqeenfyd Y fear S, @) @A i | o ufiiedd g ?

reran
IR Uit § Scafsla WagH W@ w1 oAy alTes YieRfad hife |
[ feon §, Reent fromiss, 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
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10. 3@ H <M SR 12V emf R 2 () A=A Tale T HE 92 4 Q Tfadiess 2
Y Hafea § 1

(a) % TR foh fordt aiceier &1 a-a’t 9 o928 & fali 9 9Aifsa & aen
JieRig® & 9 § 9Aifd o W 99F Iedie I Bd ¢ |

(b) Ry # deedr IR ¥ °Ue & fau dieeHiel @l Uwd a9 THER &l 9o
w9 § = gaifsa foan 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

55/1/C 7 P.T.O.
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Qug - |
SECTION - C

11. THfaYE g8 &1 gRymn fafee | gufave g8 & si@ iy :

@)
(i1)

(iii)

Thd fog 3T, qen

z-feen ¥ frod foga &3 o gl & fou gafayg g ©ifau) wwa
Ay % uia: gafaya I gHgry #&if T/ €2

F1 forell FafaYa I3 o Tu9i W& 18 f9e[d & 81 ¥ohdl & 7 R ST |

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 faveros & = FI0 (0) F 9y faveivs ¥ TR YT hi
Taar (1) =1 fa=ror oiH & fae am% Eifew)

Y- 60° o ThE HILH H1 STUaIS 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 (0) between polariser and analyser.

What is the value of refractive index of a medium of polarising angle
60° ?
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13. <Al A vy > vy & 3 TR GUR! Tl A X B & sfmafaqd fafewol w1 3
drorar & @y et favg o fo=ror &1 oM & faw e Eifew |
G forg ywto § e fava stfas © o =) 2
(i) I UTH I Faurn I9AM fRT MU uere # ypfa W AR At 87 =
RIS |

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.

o n o N

14. (a) Tordll Yeaufoea Ty g p+ IS o Aftfad Tyt ga gfshar &1 3
et &9 H fafEm |
(b) = S T stfufweet o

@ "cm- JBHX 4+

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

x,y,ﬁ?zﬁ%a,bﬁ?c?qﬂaﬁﬁmw

(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-I-bHe

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

15. () WK Ml % AR a7 & fw SASs Fcae i | 3
() fodr afae =Tere | Soiagi 1 o79aT o a9 ¥ gfg & 919 fhg g&R
gRafdd g1 € 7 AR HITWT |
(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.

55/1/C 9 P.T.O.
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16. @)

(i1)

@)
(i1)

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

55/1/C

o fordt 3Teet 9 1 fedt AC &9 9 Haifeig foan S €, @) 98 <9Iz
o &d g0 W T H ISH w1 T siea vfem I Bt 7

%18 vy fordt gftadt 93k a9 AC B & W Soft § HAifera §1 afg Fesit
&1 T HLh Ul I Tfehl | HIS AR i DS 991 & WY, A ¥ Kl THR
1 F1 BT 7 SATEAT HIFT |

L Rt
I oo To R V)

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

3@ &1 GeIa ¥ fedt pn dfy & gt & IR Afvent fawa fowfaa M

T AT HIf |
A T foeail &1 9fiuy Sige s@t foan fafy =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.

%® MHz 9 30 MHz ST IRE 1 o T JE0 Fa€ =R i R
T 1 STAM AT €2 @GR SAA HISQ o 39 faun gr o
3@l & H9R & foRd yeR guifed feran Stran €2

7g faun & STEm B Al 9w ey wt SuRk Wi &bt et § 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

Material Downloded From SUPERCOP



19.

20.

21.

55/1/C 11 P.T.O.

() AT ORI WFH h I AN Hl TG
(a) S IgAM = H SR YUel % fu 3uge =il T
(b) = 9 F TAFA gRT R O1g % Aed W THIRT GRI A Bl ¢ |
() Tod durfea =1 afya styer afRE Fid 99a eadHeR affvrs fas
Fi <ufar 82 39 Y&I0T &l AR & foau ofevgs =aeess 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-TIfSIeX gads® o faw 2 kO 9URs gfaliy & fai | g fama
deedl 2 V1AM Sifee Zifier &1 or1 ga8= Toiies 100 €, afe SR gfaly
1kQ %, @1 fash fame dieear SR SuR O/ 9 it

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().

TUM 3168 i IRYT IR ' fagr fafen)

frdl gdel 39 o1 T 3MUfad THad i W fa=r swifse) a9 =t
3 T C I8 WM o A0 I 3@ Witay foe I8 Afad aim fed
YHR AF H T HIa1 § IR T & U9 od F Whd fog W wiewfad @
ST § 2

AT

FRU T4 g F=fafEaa &t e i

() 9 THAUT YRR S HIEAHI i JUF HA dTel fREl I3 W SATIAT T T,
T qUEfdd SR ST9afdd Sl & JehTell i SAghd STHfad YehTel i TEd o
& Bl B
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() o Wbt foret foer mmeam @ forelt Wom wieem B A Al €, @ IR
16 B S § 1 A § HwH 1 I8 oA § R 98T g 9% &t S arett
TSl o TR €2

(i) WhTT o a4 fo0r § b it el 0 & AW & ot g fAuiia g
Bl Y & wieH fosu § drgar s fAuia o 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.

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 ?

(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 ?

22, IEI-UEE W 1 ITART ik R 5531 & 9RERE! 9191 & A8 | Ik &
F foru =iweh oJeqel sifere | fordt gaeR aR, 998 o 1 verfed & W@ R, %
FROT FEHT 87 T@T Gifau |
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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@ ug - q
SECTION -D

23. T 7T e & he & TH Wt H el X F1 BH €| Wb 901 S 4 3H TH 4

aefored SUBR # < f99H SREHE o o711 9% 39 WEfhd ol TRl 3= Sdfeld

1| U & I HEfhd Tad FHI 98 d¢d AR §Sh hl IR I <@
Tohal o7 T 3 9 i 1 fopafaf™s o1 99 &1 11 394 39 IR # oA
frers #2ica @ @11 e w_icd A 8 SEHl i fhanfafy &1 a9e e =l
AN 1 Teh A= ATH AT

1= feu 7T yeAi w1 IW T

(2) TEEH & fwafafy &1 fagr fafay |

(b) TH 3R 3Gk ek AEGT R W T Y& & -3l oAl &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.

Q|uUg -4
SECTION - E
24. () STUETRR JEHHER HT ARG TRE Gifaw | sq&! fhan fafy & faga &1 5
3ITE HifeT |
(i) dleedisll sl wI-3TUM § e i |
(i) ot ereet giawmhidR & fau wU-o1qua & ual ® mafhe IR fadias amei
1 AII T HIfT
(v) 220 V Agfd & fordt TEwER 6t afhes guec gR1 39 994 fohadl 9m
ot W |, ST I8 110 V—550 W & ferd YEsReR bl WIfd UM il © 2

55/1/C 13 P.T.O.
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(a)

(b)

@

(ii)
(iii)

(iv)

(a)

(b)

25. (i)

55/1/C

AT
T TR & fiehe feord 1 HieiHraEl & o= Wehed W 1 a9 €7 3Heh
AT AT | v, T 1y (r) < 1) AT 1 S Fehgil AR Fuesierdl W
forem wifse < wane feom € o fS9e &g gumt €1 39 e & fag
I Wehed & AU =F9Teh YT hifig |

SAHA A IR T T T&AT N Fl g STIAHR HUS! el THIHH T
& B, ST USel & SAfeTed §, § < £ Feht 9fd YehUe | FUM Il St
g1 7% fag #ifSy & Foect & IRa fusdd emf &1 OH 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 o feTq n, T n, o ST9e-ieh qe R =kl 5o
o Tl I8 & otd FwY & fu §31 cdsl HifTu | 48 9Md g o forat
fagferd T R n, TadTi® & fova merm ¥ qe7 9y W fem § am
aTedfaeh gfdferal n, T9adAIh & oA HIEAH § o1 8, OF TRt I i

ST |

14
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() org H oo forelt fogfona fora & W&hT¥1 20 cm Fohal 99T 3R 1.5 STUaIh
% fordt 3Ta el A9 W SAIa FaT 81 Hi9 F Y53 H YRR €Id i
T 100 em ¥ 1 fafers &t fefa 3@ wifsw )

SPEN

(a) FHF FHESH H fRdt Telld gievie g amdfas gfdfetsl 9 s &
fee miferd Tt oM Wifgw | 39! A &War @i giiar fafew)

(b) IR 0.5 D, 4 D 3R 10 D & o A9 e¥ish a9 & fore few mw ¥

() T § foa o9l ®1 I AfMgyasd IR AT & fow foan s
MR ? 39 IW ! Ifie & fag &R e

() SIIgTI® & T 91 RS ! Wiaehal = & Sl & 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 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.

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

55/1/C 15 P.T.O.
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26. (1)

(i1)

@

(i1)

@

(i1)

@

(i1)

55/1/C

=Y o 19| 1 YA $lch ThTHM STEd 3= 99 916 & Il
oI &% 91 RN | oA 3R RS AT J@l o faQ &= &t foum
ERIRRI I

3 WG ¢, iR ¢, fent anfianedi &1 o7gu 1: 2 8, % it iR urd
HASH T STIIIH fIHaT=R 1 98 TAd 1A I STk gRI ST IR0l
H wfed o 99 2|

3UAT
Ife T T 9! Uz, fSh aha A 1 T 316 39 +¢ 3R —¢
T, 9gH T TR ¥ d W W E, @ F=fafaa & faw =se g sif
(a) dfgwrell & ot= & Tl fag W qen dfgredi 9 aex fordll fog W
forgd &1 g% Yool | &5 i fown w1 quH off wifSw)

(b) UfghiAl & e faqamr

(© 39 YHR ffHa Suia &i «ifiar I it |

R 3R 2R feonmsti & < orqg Ml &1 39 YR Aafe foan mn §) for i
1 TR AT 9 ¢ T AC HI ! Tohell =ae ar ¥ Faifsa & oo

ST, o sTaeT ferw foun # wenfeq 2w iR &= 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 ?

16
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