Downloaded From:http://www.cbseportal.com

SET -2
Series : ONS/2 e, 55/2/2/F
Cries Code No.
. TRIETE HIE T ST & FE-J

T 7Yy ford |

Candidates must write the Code on
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e Please check that this question paper contains 16 printed pages.

¢ Code number given on the right hand side of the question paper should be written on the
title page of the answer-book by the candidate.

e Please check that this question paper contains 26 questions.

¢ Please write down the Serial Number of the question before attempting it.

¢ 15 minute time has been allotted to read this question paper. The question paper will be
distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the students will read the
question paper only and will not write any answer on the answer-book during this period.

Wifaew faam @if<s)

PHYSICS (Theory)
freiie gar 3 =52 3fereperT 3w 70
Time allowed : 3 hours Maximum Marks : 70
T e
(i) B H99-U7 G o726 T97 & | @ 797 37ard & |
(ii) AU &5 G & GUe-&, GUe-T, GUa-T, TUS-T 3K TUe-& |

(iii) TUEFHT5 797 g% 1 3% F, GUe-& 7 5 §97 8% 2 3% &, Gue-T H 12 J97
UeIF 3 3 &, GUSE T 4 3% HT U GoATdIRT J97 3k G@Ue-&H 3 79T Ia% 5 3%
FRTTTE |
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(v)

c=3x 108 m/s
h=6.63x1073*Js
e=1.6x1019C
Hy=4x107TmA"!

g,=8.854 x 10712C2 N m™?

1
——=9x 10° Nm?2 C2
4n£0

m,=9.1x 103! kg

=2 T A = 1.675 x 10727 kg

T & §eHH = 1.673 x 10727 kg
Talgl §& = 6.023 x 1023 ufdq U9 diet

dieesTHM i = 1.38 x 10723 JK!

General Instructions :

(i)
(ii)

(iii)

(iv)

(v)

55/2/2/F

All questions are compulsory. There are 26 questions in all.

This question paper has five sections : Section A, Section B, Section C, Section D
and Section E.

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.

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.

You may use the following values of physical constants wherever necessary :

c=3x 108 m/s

h=6.63 x 1073*Js
e=1.6x1019C
Hy=4x107TmA"!
g,=8.854 x 10712C2 N~ m™?

1
——=9x 10° Nm?2 C2
4TC£0

Mass of electron = 9.1 x 10731 kg

Mass of neutron = 1.675 x 10727 kg

Mass of proton = 1.673 x 10727 kg

Avogadro’s number = 6.023 x 103 per gram mole
Boltzmann constant = 1.38 x 10723 JK~!

2
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Section — A

1. fordi Gunfer & foT 3Teem amT 0.25 A § | 389! aigehia & AR-OR foremo= 4T /1 e 2 1

The charging current for a capacitor is 0.25 A. What is the displacement current across
its plates ?

2. Yo YRI3A % IYENT 1 Ueh ISEL0T ST | 1

Give one example of use of eddy currents.

3. o ToteRd st URwTST 3R g9eht S.1. T fefay | 1
Define Electric Flux. Write its SI unit.

4, NG W W AR 5 0 W Hig fagiena a9 Q T € | fovfa=t V, -V, o107

T | STERT Q YFTCHSh & e SRUTICH: ? 1
Qg S

A point charge Q is placed at point O as shown in the figure. The potential difference
V, — Vp positive. Is the charge Q negative or positive ?

QT T
5. fondt wiq-grerehig UsTe i SURAfd | grehig &5 {@eT H SRR A Sy | 1

Depict the behaviour of magnetic field lines in the presence of a diamagnetic material.

gus -9

Section — B

6. TRl B @ qUeEd A den fhH Sl @l Tsiell aies §HE € | 98 S9Ny {6 B
T ST ST ol ST il &b (24 me/h) T & | T6T m, ¢ 3T h & 3/ A= € | 2

The wavelength A of a photon and the de-Broglie wavelength of an electron have the
same value. Show that energy of a photon is (2Amc/h) times the kinetic energy of

electron; where m, ¢ and h have their usual meaning.

55/2/2/F 3 [P.T.O.
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7. ofad W 3R aTyfad Mo | faved wifST | e R ieRiee §RT SeareTa gferd WeRreT ah
o 3T Ao W FnR st & 2 | § sren SIS |
yferd TRt % Tohell T o A TioRiES Tiie % 31T o | 60° T 10T FANT & | TehIeT h
feerTT HfcRT 39 Tiie | TRt 8 2
Distinguish between polarized and unpolarized light. Does the intensity of polarized
light emitted by a polaroid depend on its orientation ? Explain briefly.

The vibrations in a beam of polarized light make an angle of 60° with the axis of the

polaroid sheet. What percentage of light is transmitted through the sheet ?

8. TG [ T MR STIIIHE HAFA A Tl [hd! o1 o B o M WV Alee T forvar<r
A W 3G YRT | veted el & (o 1) | o/ 30 B I Theh! oeg % GHR 31 TedH
T § hreshe fodf 11 H SO0 SFER g {591 STaT § | 39 9 @i g 2/ & a3 X fhan
favarae TTT T Y o 30 S 9 376 ot el 9RT [ Weted & 2

e

A ; I / / I

= -1 -1

A metal rod of square cross-sectional area A having length [/ has current I flowing

through it when a potential difference of V volt is applied across its ends (figure I).
Now the rod is cut parallel to its length into two identical pieces and joined as shown
in figure II. What potential difference must be maintained across the length 2/ so that

the current in the rod is still I ?

A ; I / / I

Figure — I Figure — 11

9. (i) R % BLZSH WAV & 3 AR F oo BT ST THAT H Icafota Bl i
Mg & foIT Teiy TR T § |

(i) gt TRET] § IS Torae Tl SRRl W Ugetl eIl H HRT ShAl § | T URHIV] §RT fehat
FTeheTH T ol WeEH! YT ScHTSTA 3t ST Fehell € 2 3 {@TW fohd A07) o de-1eut € 2

YT
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FRIIT TG GATT ! S ol FATSHIHIOT I & IS H SI-HaTT i nal o1 o fow Gay fora
& ToTT SiTTeAT ReheTmT T SUFIT il |

(i) State Bohr postulate of hydrogen atom that gives the relationship for the

frequency of emitted photon in a transition.

(1)) An electron jumps from fourth to first orbit in an atom. How many maximum
number of spectral lines can be emitted by the atom ? To which series these lines

correspond ?
OR

Use de-Broglie’s hypothesis to write the relation for the n™ radius of Bohr orbit in

terms of Bohr’s quantization condition of orbital angular momentum.

10. TR aeT § 39N &H aTell i gt X’ 3ol &l Uh €9 § T ®Y | gRafad s el
T 1 g X 1 A fafan | e TOR e | GRTeS % e hl AR BT | 2

A device X used in communication system can convert one form of energy into
another. Name the device X. Explain the function of a repeater in a communication

system.

T[S - T

Section - C

11. faf= quit st = webrer oot (1, 2, 3) ot | 39T SFER fodr gafgarg HeivT Bl & U
ol T ST 3T il © | 3 ool o fefw Brew =t stdacies savr: 1.39, 1.47
T 1.52 € | 0 HITC, TT0 F B GY BT Sicies Wafad gt 3% Hi et %wetsh AC
TR UG B | 3 TR0l T 9 SRR HiTT | STewaeh UReherl 5T 319 I &l g

AT | 3
A
( 1)_)_45
(2) ——>—
B C
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Three rays (1, 2, 3) of different colours fall normally on one of the sides of an
isosceles right angled prism as shown. The refractive index of prism for these rays is
1.39, 1.47 and 1.52 respectively. Find which of these rays get internally reflected and
which get only refracted from AC. Trace the paths of rays. Justify your answer with

the help of necessary calculations.

(1)—>—450

(2) —>—]

(3) —_—>—] 45°

12. () ¥R 9 & HEBR (G5id B a0 DT | TGH emf ST eH § GHEATAT dF JoT
UTshaTeT o1 Sooiid iU |
(i) WR-TA & feT Si 3T GaAs WATHHaT [§T ST aret U&7 € 2

(1) Describe the working principle of a solar cell. Mention three basic processes

involved in the generation of emf.

(1) Why are Si and GaAs preferred materials for solar cells ?

13. 9 S T GG Few °, 6 uF % QUi | died o B € | fefatad @ am wma
FHIT :
(i) 12 pF &% QUi § died el
(i) 3 uF &% Guiia § gfad St
(i) S F & T T Sl

6 uF

3 uF
12 uF
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In the following arrangement of capacitors, the energy stored in the 6 UF capacitor is
E. Find the value of the following :

(1)  Energy stored in 12 UF capacitor.
(1)) Energy stored in 3 pF capacitor.

(i) Total energy drawn from the battery.

+

6 uF

| |
|
3 uF

12 uF
14. (1) feamiged ugrd o QAT I IR ffEm |

(i) T, 3R T, -3 ot af T YFeamfaea i H 4! KU g0 997 W %A N, 3¢

N, 3T TRA0] ST € | 39 HHI UX 3! HsHA & S0 1 N, TFo1 N, & 0&f

o ZTeh Fea= P | 3

(1)  Define ‘activity’ of a radioactive substance.

(i) Two different radioactive elements with half lives T, and T, have N, and N,

undecayed atoms respectively present at a given instant. Derive an expression

for the ratio of their activities at this instant in terms of N, and N,.

15. TR & Ao o | TehT-foR[d ¥RT & fo=ror & §9H & fow 7% @itaw | = &1
aTq3T o PR 5T THR & :

Na:2.75eV dai Mo : 4.175 eV
T | B fRE Y 9T | 3T 3300 A TORE & Tafeol @ weheT-geiaee Seasi Aal
FHUT 7 AR TR G=T & B i ehe TN, O T AT 2
et
THT-TTRd SeasH | “3ideh MG Sl URATT feafay | fhdT orq wt Sgell st £ & | 5
TH 9T B I W 2f G BT W] AT B1 &, T BlEl-Seaq 1 Ahad o v, B
& | 19 Sfe fafwot i emafa Sf & & S 8, T BiEl-SeE B SAEswad O v,
3 Ivlzvzﬁﬁ‘cﬁml 3
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Plot a graph showing the variation of photoelectric current with intensity of light. The

work function for the following metals is given :
Na:2.75eV and Mo : 4.175 eV.

Which of these will not give photoelectron emission from a radiation of wavelength
3300 A from a laser beam ? What happens if the source of laser beam is brought

closer ?
OR

Define the term ‘“cut off frequency” in photoelectric emission. The threshold
frequency of a metal is f. When the light of frequency 2f is incident on the metal plate,
the maximum velocity of photo-electrons is v,. When the frequency of the incident

radiation is increased to 5f, the maximum velocity of photo-electrons is v,. Find the

ratio ViV,

16. (a) Tog ¥ fog % SR 1 HEROT [l 517 T9R | fquee ST | T & T 8o
T |
(b) TETZE TAHIFT ! ol TTRUT i AT HIST |

(a) Distinguish between point to point and broadcast modes of communication. Give

an example of each.

(b) Explain the basic concept of mobile telephoning.

17. 3 9989 Feelt P 3R Q T8 weieh &t i R €, oo ao1 # 39 UohR @ & o o7h sy
S € | Afe o o @ sEen 1 a3 1 R veted et &, df 3 a1 % SHAS o
T GEEHI &1 T URATT 3R ST ST it |

Q

\

Sl
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Two identical coils P and Q each of radius R are lying in perpendicular planes such

that they have a common centre. Find the magnitude and direction of the magnetic

field at the common centre of the two coils, if they carry currents equal to I and \/§ I

respectively.

18. (i)
(ii)

()
(i)

19. (a)

(b)
©
(a)

(b)
©

55/2/2/F

TR T AR 3T 7T SI T fafan |

15 Y i T=Hiex arelt fohdll ol aRATersht o HiaX 2.0 cm? &% 1 Siel el
URATTRT o 27T | SeTaed W1 ¢ | AE IRATeTR ¥ Walfed &7 0.1 s § 2.0 A |

4.0 A T S €9 uRafqd gl €, 79 4R § uRacd % T8g urer ¥ URd emf @

g7 3
Define self-inductance. Write its SI units.

A long solenoid with 15 turns per cm has a small loop of area 2.0 cm? placed
inside the solenoid normal to its axis. If the current carried by the solenoid

changes steadily from 2.0 A to 4.0 A in 0.1 s, what is the induced emf in the loop
while the current is changing ?

forelt THEE g &7 E U o Y omEyt p ¥ Bye W SRR aot-amge @
R fARET | 39 TiGeT T | e HISTT q4T 59 1 I i 591 i BT |
Iig =g & STH & ol 41 B 2

T BT A ST 89 E H (i) p b SRR, T (i) P % Ui-uR oy @ @ 3
Define torque acting on a dipole of dipole moment E) placed in a uniform electric

field E Express it in the vector form and point out the direction along which it
acts.
What happens if the field is non-uniform ?

What would happen if the external field E is increasing (i) parallel to E) and
(i) anti-parallel to p ?

9 [P.T.O.
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20. (a) v @ ¥ AHE HiE fSgReT e q R TRaHE e &9 B, S o | 3ei
3TTHR TS & a1 o I ol 3R HRERA €, H Yol Il & | 3T q FRT ST 1
T T & R e o e | A FR T ? 3

(b) dR STEY & ST T HIE FTAT B % GHFR ¥, A1 AE FRT ST T U R Wb
TTTerT B 2

(c) % =0 7 W B foregd 8 E o 59 ToBR SRR R ST ¥ o 7 0 ot et
Tt T T O ) i et W, A o & E bt Ui SR fem s e e 0

YA -

(OB

v

X
(a) A point charge ¢ moving with speed v enters a uniform magnetic field B that is
acting into the plane of the paper as shown. What is the path followed by the

charge q and in which plane does it move ?

(b) How does the path followed by the charge get affected if its velocity has a

component parallel to ﬁ ?

(c) If an electric field E is also applied such that the particle continues moving along

the original straight line path, what should be the magnitude and direction of the

%
electric field E ?

Y A -
OFL
“—0
v q
X >
55/2/2/F 10
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21. (i) ORE-g=HE a0l & 69 QU Sl g NMhad eidt & 2 3 T 69 TR S el
£ 2 27 a1 U 3uE fefEn |
(i) P G A-FEH T AGA-TIRIT WFeH h ¥ AT Dl I=9 G b FH e
Bl & 2 THHT Teh 3T fAfgu | Yeprel 1 ¥ = {ohd Wb A WX BT T
ST & 2 3

(1)  Which segment of electromagnetic waves has highest frequency ? How are these
waves produced ? Give one use of these waves.

(i)  Which em waves lie near the high frequency end of visible part of em spectrum ?
Give its one use. In what way this component of light has harmful effects on humans ?

22. A fRU T amE | HiE O ‘0’ 20 om W g % 39 o L, % WA 15 em 3 W
feer & @i ifom ofdferr 7 o g o9 L, § 80 cm 33 W T & | o1 L, T FHE g1
1A T | 3

< 20 cm >€ 80 cm —m

L,

In the following diagram, an object ‘O’ is placed 15 cm in front of a convex lens L, of

focal length 20 cm and the final image is formed at ‘I’ at a distance of 80 cm from the
second lens L,. Find the focal length of the lens L,.

<«<—— 20 cm >€ 80 cm —m >

55/2/2/F 11 [P.T.O.
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qug g
Section - D

23. i AT H YU II&T S Sk e T | U U 3WH! I S 3 CARw” e o
T | 3EH HIZShIRA % Hehe Ueh ShIcll SifeRd, ST HISShI®IA § STST T, I@T | T i J1&H S
3G FHIel ST % TR H Fel ST A | ST I8 M 9 39 S0 & 9 § U9 g9, af 39
T ST o S o 78 HaHe ¥ |

(i) 3T IR ST 5N HF T Jod TR & & 2 foentaat & 7 goat & 6 v ety
fopann ST wehaT € 2

(i) e o1 o1 1 BT € 2

(ili) TEdR T B T Gl S Jiok SUINT Bl & 2

Gautam went for a vacation to the village where his grandmother lived. His
grandmother took him to watch ‘nautanki’ one evening. They noticed a blackbox
connected to the mike lying nearby. Gautam’s grandmother did not know what that
box was. When she asked this question to Gautam, he explained to her that it was an

amplifier.

(1)  Which values were displayed by the grandmother ? How can inculcation of these

values in students be promoted ?
(i)  What is the function of an amplifier ?

(i11)) Which basic electronic device is used in the amplifier ?

gusg -
Section — E
24. fHE AC &id ¥ 2 pF o1 G4, 100 Q 1 WicRieeh 7T 8 H 1 IR 90T J 91T ¢ |
(i) i &l T T EHT TNET A1 TR § SThdd aRT Welfed & ? 39 g &l o
A € 2
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(i) I A % e.m.f, T WG T 200 V &, A 21frehas 9RT TG BT |

(iii) SUiFT LRC 9R9% ¥ foRd 917 & S § URaas adn SFpged dieedl st aradl
3T % e &1 gereh Uil R, @21 R, (R, > R,) o feld 01 @iifeg |

(iv) 3R I ey Bt uRem fofge | o feafoat o g aRuer sifyes aronerss &t
ST & 2 5

YT

() = T AMihd ARG H Fedd ¥ I FUSH HooHHIe o fag 3R Hrafary
ey |

(i) THAHAF 3R (o) & 1 F HE & 3R T8 67 WhR S o ST & 2

(i) TeaHHIET St gRT GoTfedT s armT fafaw | R gofear 9 9fg fFg vepR = ST & 2

A 2 UF capacitor, 100 Q resistor and 8 H inductor are connected in series with an AC

source.

(1)  What should be the frequency of the source such that current drawn in the circuit

is maximum ? What is this frequency called ?
(i1) If the peak value of e.m.f. of the source is 200 V, find the maximum current.

(ii1)) Draw a graph showing variation of amplitude of circuit current with changing
frequency of applied voltage in a series LRC circuit for two different values of

resistance R; and R, (R; > R,).
(iv) Define the term ‘Sharpness of Resonance’. Under what condition, does a circuit
become more selective ?
OR

(1)  With the help of a neat and labelled diagram, explain the principle and working

of a moving coil galvanometer.
(i)  What is the function of uniform radial field and how is it produced ?

(1) Define current sensitivity of a galvanometer. How is current sensitivity increased ?

55/2/2/F 13 [P.T.O.
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25. (1)

(ii)
(iii)

()

(i)

@

(ii)
(iii)

55/2/2/F

I fou @ 9Ruy 2@ ° AB € UHEHH AR & S g 1 m 99 ua 15 Q
T | ¥ TG (IUEOE) SANG W T4 T Wy R 3 2V emf % ¥ B, ¥

AN & | 379 ¥ E,, I8 emf 75 mV &, % 9% M A ¥ 30 cm § W I
forete feafcl ot &1t & | R o1 /I 9T ity |

oAl % emf T oI o foT diceHie i STUET YIef-RTTHIe i TITaehdT 7 31 STl € 2
YIS § Hel o1 3MT=iieh iRty feiiia s & foie aituy ema Eitaw |

arar
FleedT IR It T ol T 4R 1 faeror <9 % fow I Qifew | 39 W% 9 A H

emf 3 IHF I TaRY & I T BRI HY U bt ST Gehell € 2
ﬁ@ﬁ,ﬁﬂﬁﬁemelaﬁTEzﬁﬂTaﬂ?lﬁ_oﬁﬂﬁﬁarlWrzg’,aﬁqﬁéfﬁﬁﬁﬁﬁ%ﬁm
T | 59 WIS i Wi i olel Tshel ¥oT i emf 3T 3N Uiy o fog

=Tk Ut hifsy |

In the circuit diagram given below, AB is a uniform wire of resistance 15 € and

length 1 m. It is connected to a cell E; of emf 2V and negligible internal resistance
and a resistance R. The balance point with another cell E, of emf 75 mV is found

at 30 cm from end A. Calculate the value of R.

Why is potentiometer preferred over a voltmeter for comparison of emf. of cells ?

Draw a circuit diagram to determine internal resistance of a cell in the

laboratory.
OR
14
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(1) Plot a graph showing variation of voltage vs the current drawn from the cell.
How can one get information from this plot about the emf of the cell and its

internal resistance ?

(i) Two cells of emf’s E, and E, and internal resistance r, and r, are connected in

parallel. Obtain the expression for the emf and internal resistance of a single

equivalent cell that can replace this combination ?

26. (i) U & foacH & [T Tawdss Id @y |
(i) ordl TaeT et BRI o HROT U1 & foec 3R U8 W TFsTl & Ue 5= i =

HIT |

(i) Hog e o R & fow e U, 1) &l "@ier ‘@’ a0 T{ AR 9w D’ %
e g, o URT H WEY AT it |

(iv) a5 =Rt 1 e 9ot digs o I A B T S, q SR FRE GUES B Al 3
HIES T T TRTIT T2 2 5

rerat

() QR FEESH § ST UEeTeh i SIew T AHiichd NG Gitau |

(i) 3TIadl XERRT & AIGYIH B D T &1 foqe 8id € ? Wadl SRehl § 3¢ o
TR X TR ST € 2

(iii) 2TIGYTH oI & §REF T ghg I W TSI D [OUgT &T9aT {69 WhR gRafad aidr
T | 70 ST I g HifT |

(1)  State the essential conditions for diffraction of light.

(1)) Explain diffraction of light due to a narrow single slit and the formation of

pattern of fringes on the screen.

(iii) Find the relation for width of central maximum in terms of wavelength ‘A’,

width of slit ‘a’, and separation between slit and screen ‘D’.

(iv) If the width of the slit is made double the original width, how does it affect the

size and intensity of the central band ?
OR

55/2/2/F 15 [P.T.O.
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(1) Draw a labelled schematic ray diagram of astronomical telescope in normal

adjustment.

(i)  Which two aberrations do objectives of refracting telescope suffer from ? How

are these overcome in reflecting telescope ?

(ii1)) How does the resolving power of a telescope change on increasing the aperture

of the objective lens ? Justify your answer.

55/2/2/F 16
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