SET -3

Series : ONS/2 ?j;jm. 55/2/3/F

e TRIETT SIS Sl ST-YRAHT o TE-TLS
' R Fae ford |

Candidates must write the Code on
the title page of the answer-book.

Roll No.

o PUAT ST F A (oh T UA-0F § qigd I 16 ¢ |

o UYH-TF H e &1 i 3R ST 7T Hig TR I BT STR-YREsh! & T&-<8 W ford |

o  FUAT ST HY o foh T ULA-UF H 26 WF ¥ |

o FHUAT UIA HT I [TGAT I[F HEA | UTe, U9 HT HHIH Ha9d e |

o IH WRA-TA I UgH & [T 15 fie = w0 e T © | WeH-0 1 faeRoT gated H 10.15 5
fopar SR 1 10.15 &1 | 10.30 ST 7k BT HAel Y- H T SR W 7AYok IR o
SAC-GRAHT W hg IR Fal fordwt |

¢ 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.

e 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.

Hifaew faam @gif<s)

PHYSICS (Theory)
freiie gar 3 =52 3BT 3w 70
Time allowed : 3 hours Maximum Marks : 70
T e
(i)  STTTH-97 F Fo726 F97 & | @ 997 3if7ard & |
(ii) SATTGT &5 G : GUe-F, GUe-&, GUe-T, TUS-T 3K TUe-& |

(iii) TUEF 5 797 g% 1 3% F, GUe-& T 5 §97 9% 2 3% &, Gue-T H 12 J97
UeIF 3 3k &, GUSE T 4 3% T U GoATdIRT T97 3k @Ue-&H 3 797 Ud% 5 3
FRTTTE |

(iv)  GHT W P faeheq 7@ & | fer ot 2 3 & | G99, 3 37 & | G977 3] 5 3l 3 3 go1
T iRt fabey faT T & 1 U7 o1 J 39 [aedl § @ U Bl & FATE |

55/2/3/F 1 [P.T.O.




(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 56991 = 1.675 x 10727 kg

e 1 F&HE = 1.673 x 1027 kg
TS W& = 6.023 x 1023 ufd 7 Hiet

dieesTH i = 1.38 x 10723 JK-!

General Instructions :

(i)
(ii)

(iii)

(iv)

(v)

55/2/3/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=3x108 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

Mass of electron = 9.1 x 103! kg

Mass of neutron = 1.675 x 1027 kg

Mass of proton = 1.673 x 10727 kg

Avogadro’s number = 6.023 x 1023 per gram mole
Boltzmann constant = 1.38 x 10723 JK~!
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Section — A

1. Yo¥ 9rIetl o SUFI 1 Teh ISR ST | 1

Give one example of use of eddy currents.

2. o ToreRd ot URTST 3R g9ehT S.1. T fefay | 1

Define Electric Flux. Write its SI unit.

3. 3@ ¥ SN AER 95 0 W e Mg atert Q fed € | favar V), - V, et

T | STERT Q YFTCHeh & e SRUTCH 2 1
Qg T

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

QT T
4. T Uiq-grEh USTY i SUNT § gRehig & Y@Te T aeR fafd S | 1

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

5. gl GUTieT o folT 1o 91T 0.25 A & | SHeh! Uigehial & - foreeae ary =1 & 2 1

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

gurs -9

Section — B

6. g U 3R A Wl § forvde HieTT | 3T fohdll TioRiss §RT SoarsTd giad WehreT st
e 38 AT o FiR et € 2 ST § A i |
e UehIeT & TShdll TT & HH UIoRigS e o 31T o F1d 60° T 0T AT & | WehIT
ToharT e 9 ¥iie & IR g 2 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 ?
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7. THETE | 9° IR SIURIFE SR A Fi R €1q il B & M WV e H e
A T 3HY 9RT 1 venfed gt & (Fosf ) | 319 39 B 1 qH! oIaE & GHR a1 Gagq
9T | ey o 11§ 9T 3R g f5ar S & | 30 9 &t ofae 2/ % ki oY foher
favarae ST T ST o 30 o 9 31 off e 9T [ Wellted e 2

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 1).
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

8. (i) 9R & TR WA % 3T TR I Sooid T ST FshHUT H AT Bl i
Mg o foTu Hely TR e € |

(i) Rt URAM] § IS Toiaei =rell hetl § Ueel el H $IH Il ¢ | 37 URHT] 5T foherr
TR T i AT IETT ST ol ST Tl € 2 T TN {07 & qeT&d) & 2

YT

FRIIT TG GATT ! S Tl FATSHIHIOT I & IS H S-HT bl nall o1 o fou Gay fora
& o0 siTTedt Rt T SUFIT il |

(1) 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
55/2/3/F 4



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.

9. TOR T H IUAN g ATelt g Jfrd X Foll i Uh &9 ¥ W &Y H Raidd o Fehat
T 1 g X 1 A feAfEu | TRt SR e | qRIEde o i i SRS BTy | 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.

10.  fordl BRI o GUIRE A d7 8l Toiag i S-siiell qUIeed §HM & | I8 <IN {6 HieH
T ST ST ol ST il &b (24 me/h) T & | 6T m, ¢ 3T h & 1 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.

T[S - T

Section - C

11. (1) feauided ugrd o QAT i g fafeu |
(i) T, 3R T, 3Te-3T @t af =7 IFeamfaea i H ot KU g0 99 W %Aen: N, 3¢
N, 3T TRATY] SUNET & | 36 THI TT 39! Asha % ST &0 N| T N, % 0l

o ZTeh Fea= HIT | 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 N1 and N2.

55/2/3/F 5 [P.T.O.



12.  WehRT i ool % T YhRI-foRd &RT & {aeRoT & 59 & & % @itae | S &1 =
3T & HEAHAT 39 UHPR & :

Na:2.75eVadiMo : 4.175 eV
T ¥ A R o T ¥ 3 3300 A dURE & fafhon @ UhmI-seiee - Soasi el
HT 2 A T YT o B i ehe T4, af 57T 21 2

rerar
ThRT-ToRd SeASH H <37 g &l gk fafay | fhat a1 6 Sgelt omgfa £ € | 5
T 91 H ©iE W 2f S T THRT SN B1 &, T Biel-goiagql &1 SEehee o v, B
& | ST At feferot i gha Sf T &Y Sl €, T iel-geragiql 1 e o v, e
& 1y, v, T BT |

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

[3

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,

13. (a) fog 9 fog % H9R a1 JER0T fofy g1 S9R | fowg e | T Sl T STl
T |
(b) TETZe TCAHIAT ! ot RN i SATAT 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.

55/2/3/F 6



14. 31 9E9EH FHee P 3R Q - vie %t Bar R €, o7aad dct W 39 UK W & o 37k s

IugrTE & | A o T e [ 791 A[3 1 URIE vatEe gl €, o g G % SHAS S
T GEEhI &1 T URHATT 3R ST ST BT | 3

Q

\

Sl

>

S

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.

Q

15. (i) o ! 9T 1R 38Rl SI AEe fefay |

(i) 15 Y UG AL arell o ot qiatetent & Hiag 2.0 cm? &% i SieT 99T
RATCTeRT & 317 | ARYeTraad @M & | Afg gRATeTehl § Waed ar7 0.1 s T 2.0 A 9
4.0 A T A ® ¥ UREdd gl ¢, 99 9N H aReadd & §9F 9197 § UNd emf &
g9 3

(i)  Define self-inductance. Write its SI units.

(i) 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 ?

55/2/3/F 7 [P.T.O.



16. (a)

(b)
(©
(a)

(b)
(©

17. (a)

(b)

©

(a)

(b)

55/2/3/F

fopelt THEE g &7 E O o e omyt p ¥ Bye W HRRG aot-ame @
TR fAfET | 38 |ieer 9 H Se DY 7T 39 1 I i 5917 Mg B |

Iig =g & STH & ol /T I 9
T BT A ST 8 E H (i) p b SRR, T (i) P % Ui of @ W i

Define torque acting on a dipole of dipole moment 5} 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 5} and

(i) anti-parallel to p ?

v T ¥ TAHE hie [agiea TeRT q Rl TheHE geeE &9 B, S O | SR
3TTHR ST & ac1 & I i 3R HRRA €, H W9 el & | AT  FRT ST 1
T T € 3R T8 o et | M W@ § 2

A AT F AT T B AT B % GHIR £, Al A FRT SO T 99 R TR
TTTerT BT 2

afs 2 o7 TR FE FE &7 E o 36 TR Sy R S § 9w 07 o g
TR YT W T E M e @, A e & E w1 ofeT i fem o ae = o

Y 4 @g

< >

A point charge q 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 ?

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 ?
YA -

v

18. (i) CRIG-IEhIT qaT & foha TUe ot g SAfushad gidl € 2 3 TT {6 YR 3= Bl
€ 2 T a1 U YA foAfEn |

(i) o T Y- T oRd-TrIhd WA & 59 N i 34 g & TH e

Il & 2 THHN Teh STANT fAfau | UehIeT 1 98 Heh [hd bR HHe W e Il

AT & 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 ?

19. e T T eRE § HiE o= ‘O 20 cm WIHH g % I o L, % FHA 15 om T W
TeoT & AR 3 sfdfera T T e & L, | 80 cm T W AT ¢ | & L, i i g4
1A T | 3

< 20 cm >€ 80 cm —m

55/2/3/F 9 [P.T.O.



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 >

L2
20. ol aott o6t dF wehreT f6ot (1, 2, 3) To o 39 SF9R et Tmigarg Tuehor B & ush
Felsh T ATeTIed AT et & | 37 {60l & fow ey 1 etgecHie saen 1.39, 1.47
TqAT 1.52 & | T HITT, S99 9§ H G 01 SAiden oRreiiad 8l 3 i sheel Hetdh AC

W AT gt | T FRuT T U STRAET HIT | STevaesh UReel §RT 310 3TR i gite
FHINT |
A

(1)—>—450

2) —>—

B C

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°

55/2/3/F 10



21. () OR I % PEBRI (GG P 90 HIST | TG emf SI &F § QAT 9 JoT
UTShaTT T Sooiid iU |

(i) TRl & feTT Si 3T GaAs WrAfHehdT KT ST Aol ugte 947 € 2 3

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

involved in the generation of emf.

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

22. i S W QUG B FEwn °, 6 uF % GO | died o B € | Fefatad @ o s
FHITT

(i) 12 pF &% QUi § diad el
(i) 3 uF % Genfa o gfad St
(i) e F o T T Sl 3

6 uF

3 uF

12 uF

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.

+ -
11

6 uF

3 uF

12 uF

55/2/3/F 11 [P.T.O.
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Section - D

23,  TidY WSHTERIST H 30T SIET ST o Tiel T | Uk I SHb! ST S 39 <A fRmm o
TR | SI HTEhIRH o [ehe Teh hIcTl Sio, ST HIZShI®IA © STST &, <@ | T & 31&l St
3G FHIel ST % TR H Fel ST o | ST I8 M 9 39 ST & a8 § U9 g9, af $EH
TRT ST ol ST o 98 W € |

(i) 3T TE SN R DA F GoI USRI g § 7 fornteai § 37 et R v wta
TepaT ST HeheT & 2

(ii) e =T o1 1 BT € 2
(ili) WeER H i W T gorai-eh giok SUET el § 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 ?

(1))  What is the function of an amplifier ?

(1i1) Which basic electronic device is used in the amplifier ?

U - T

Section - E

24. () i U T oRuy SR@ H AB HiT THEHH R € SHH om g 1 m aer Wy 15 Q
T | T 0T (IUEOIE) SN W’ T4 T We" R SR 2V emf % ¥ B, ¥

TANTT & | 379 ¥ E,, I8 emf 75 mV €, % 9% M A ¥ 30 cm §4 W I
ferater ferfey oTeef @feft & | R 31 A 1T I |

1 M
E, R

Ail% B

55/2/3/F 12




(i) 9 % emf I T & AT dicediel st 3TUET TIefwTaHeT st Tfaehdr a7 &1 STt € 2
(il) TENTIIET H WeT o1 3TN Uiy [Heiia s o feft uiiuy s @ity | 5
3AAT

(i) dieedl R A § ol T 9RT 1 {I=ror 9 & AT UF Gitay | 39 WE 9 A H
emf 3T 3T HIRER YUY & TR H STehRT Sy UIe i ST Fehell & 2

(i) = HAl, Fr emf E| 3 E,, T 3= WIoR 1, T 1, &, T TRe H FIIRT o620
T E | TH HASH W AT S aTel Tehet T Ht emf 3R SN Ui 3 forw

ZSTeh T iy |

(1)  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.

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

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

laboratory.
OR

(i) 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 ?

55/2/3/F 13 [P.T.O.



25. (i)
(ii)

(iii)

(iv)

(1)

(i)

(iii)

()
(i)

(iii)

(iv)

(1)

(i)

(iii)

55/2/3/F

YT o ToereH o [T eTeaass od fer@n |

TRt Toell Wehet T3RY o SHIROUT Wehlel ol foreic 31X U8 IX TSI o Ye & ol same
HIT |

HT I B SR & fow qeed A, fo’t &t = ‘2’ 9 o’ R e D’ %
e geeh, o URT H e U it |

g fert b e got =erE H &1 A H I S, G THHT FRE qUE B AT S
TEST O ST TS TS 2

YT

T GHMISH H Gl 3G9 i ST FHl AMHihd IR Wiy |

U e & IgEasl ¥ & § 3f faued g § 2 wadr v § 3% 6
TR X TR ST € 2

NMGYTH T o G H g T T G [0 &7 fhe TR uRafad gt
T 1 3 TR g HIT |

State the essential conditions for diffraction of light.

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

pattern of fringes on the screen.

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

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

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

Draw a labelled schematic ray diagram of astronomical telescope in normal

adjustment.

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

are these overcome in reflecting telescope ?

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

of the objective lens ? Justify your answer.

14



26. foHE AC &id ¥ 2 pF o1 GEI, 100 Q T WicRieeh 7T 8 H %1 IRe 90T J Gaifid ¢ |

()

(i)

(iii)

(iv)

(1)

(i)

(iii)

Fd D 3G T BT ANET Ao TR H SAfshad 9RT Yellfed & 2 39 STgha i o
A § 2

I AT & e.m.f. T FRECHAF 200 V €, A feehdd 9RT 39 i |

guiishy LRC Uiy ® TR a1 o 3&m § uRedd aor SFyge dicedl ol kel
3T % i &1 gereh Uil R, @41 R, (R, > R,) o fold 01 @iiferg |

‘ST T ARV Sl aRedTT TR | foh Rerfaar § wie aRkay stfye aRoners gt
ST & 2

YT

es d AMitchd 3G H Gerddl ¥ IcT FUSell T &l [ag 3 Hrafary
ey |

THTHH 3R () & T 1 B & 3R 30 o Wb ST Tohall ST & 2

Tod-HTEY St URT Y& i 9T fafae | arT gofear | gy [ YR i STt ¢ 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 ?
(1))  If the peak value of e.m.f. of the source is 200 V, find the maximum current.
(1i1) 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
55/2/3/F 15 [P.T.O.



(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 ?

(ii1) Define current sensitivity of a galvanometer. How is current sensitivity increased ?

55/2/3/F 16



