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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 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)

55/2/2/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=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. fordt Huiir & fo mmeem 91 0.25 A & | 29! ufgemretl & STR-UR forenma= gy s/ € 2 1

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

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

Give one example of use of eddy currents.

3. Tome woroRa ot ufeaTT SR 3qeh S.1. e feey | 1

Define Electric Flux. Write its SI unit.

4,  ING ¥ MW AR 5 0 W Hig fagiena a9 Q T € | fovat V, — V, 8107

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

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. Todl Uiq-grerenia UgTe St SURedfd H i &5 T@1stl b1 SHeER et Hite | 1

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

grg -9

Section — B

6. fordl WIEH o qURES A a9 fhHl TR i sl s §9H € | I 9Iey {6 wie
T o1 ST i ST il b (24 me/h) T & 1 T6T m, ¢ 3T h & 7 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.
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7. gfod U SR 3Tyfer WehTeT H faes T | g Rt doRiEe gRT St gferd WehTeT
o 3T AT W FHR e © 2 G § e S |
gferd TRt % Tohell T o A TioRiES Tiie % 31T o | 60° T 10T FANT & | TehIeT
feperar vt 59 fie @ e g 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. TS [ TT SMHR SURAHE HAERA A i FHHl &1 Hl B & R WV Fiee i1 fawarr
A T 3HY 9RT 1 Veifed gt & (Fosf ) | 319 39 B 1 TqH! o= & GHR 3T gagq
9T | ey o 1 | IRMT 3R g 51 SIr & | 30 9 &t ofae 2/ % fadi oY foher
favarae ST T ST o 30 o 9 31 off ST 9RT [ Wellted & 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 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) IR F BRI WA & I NFRET F o0& HIT ST GHAT H Icafstd Bl i
Mg & folT Teiy TR T § |

(i) foRdt TRA] § IS Toiae =ell hetl § Ueel el H $3H Il ¢ | 37 URHT] §IT foheir
TR T ol AT IETT ST bl ST Tl € 2 T T {07 & qeT&l & 2

AT
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FRI UM HoRT I ARl FASHHIOT I o Tal H SR8 i ndll BT o 1w ware fora
o [T S-Sl qNeheaT o START HIT |
(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

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. TOR ST H IUIRT & aTell hie ik X’ ol &l U ©Y ¥ g ©T H gRaEfad & ehdt
T 1 g X o1 AW feafan | R SR seRe § gRiedes % i i A ST | 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.

QU - T

Section - C

11. Tofy= 9omt st i WehreT fomeot (1, 2, 3) Tae | S9T 3R 6l Gufgeng THehivr BogsT & U
Tl T ST MY el & | 37 5ol & foIe BT & e AT 1.39, 1.47
T 1.52 € | T HITT, A9 F DA TY FR0T TR WRIafad et 31X i hael Horh AC
W AT et | T FRuT T U STRAET HITT | 3Tevash Ul §RT 310 ITR i gite
HIT | 3

(1)—>—450

2) —>—

(3)+ 45°
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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 (GG B G0 BT | TG emf ST eF T QAT dF JoT
UTShaTeT T Sooiid iU |
(i) WR-G & [T Si 3 GaAs WATHHAT [§T ST aret U=l 37 € 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 Faw °, 6 uF % QUi | died o B € | fefafad @ o s
FHIT
(i) 12 pF &% QUi § diad et
(i) 3 uF &% Genfe o gfad St
(ili) S I & T FeT ol

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.

(ii1) Total energy drawn from the battery.

+ _
|II

6 uF

3 uF

12 uF

14. (1) feauiged ugrd ot QHAAT I IR ffaw |
(i) T, 3R T, 3Te-3T @t af =7 IFeamfaea i # ol KT g0 ¥ W %A N, 3%
N, ST TRATY] SUNET € | 36 THI TT 39! Aha % ST &0 N, T N, % 0l

T 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.

15. WehIT i ool o T YhRT-foRd &RT & {aeRoT & 59 &% & % @itaw | e &1 =
3T & HIEHAT 39 UHPR & :

Na:2.75eVadai Mo :4.175 eV
T ¥ B fHdl o T § 30 3300 A TOIeE & fafeon & TehmeT-geree e SoasH el
T 2 A AT YT o B i ehe T4, ot 57T 21 2
reran
ThRT-ToRId SeASH § <37 g’ &l g fafay | fhat a1 6 Sgelt omgfa £ € | 5
T 91 H ©iE W 2f S 1 THRT SN B1 &, T Biel-goiagql &1 SEehed o v, B
& | ST Afad feferot i Tgha Sf T &Y Sl €, T iel-geragiql 1 e o v, e
& 1y, v, T BT | 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) fog 9 fog T TOR a1 JER0T fofy gRT S9R | fowe e | T S T STl
T |
(b) TETZe SAHIAT ! ol RN i SAAT BT |

(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 9E9EH e P 3R Q - uie %t Bear R €, o7ad act § 39 UK W & o 37k s
SugrTE | A o T @ e 1 791 A[3 1 URIE vatEd gl €, o g < % S S
T GEEHI &1 T URATT 3R S ST BT |

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) oTRehed i URHET 3R 39T SI AE i@y |
(i) 15 Y Ufq AL arell ol ot gttt & Hiag 2.0 cm? &% i SieT 99T
RATCTeRT & 317 | ARYeTraad @M & | Afg gRATerehl § Waed ar7 0.1 s T 2.0 A 9@
4.0 A 7% =E w9 9 gREtad gt g, a9 URT § aReadT % 96T 99T § URd emf T
T 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 ?

19. (a) Torelt Uorame graEE &9 E W fod Bye o o RYa T erRd ae-amEnt #
IR fAfET | 38 AieeT 9 H S3e DY 7o 39 1 I i 597 Mg BT |
(b) IS FE &5 ST & A /T B 2

(c) FNAMART TR ETE T (i) p % FHFR, T (i) p % IFT-G0R o & @ i o 3
(a) 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.
(b)  What happens if the field is non-uniform ?

(c) What would happen if the external field E is increasing (i) parallel to 5} and
(i) anti-parallel to p ?
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20. (a)

(b)

(©

(a)

(b)

©

55/2/2/F

v T ¥ TAHE i [agiha TeRT q Rl ThHE gEeE 89 B, S O | SR
3TTHR ST & ac1 & I i 37 HRERA €, T W9 el & | A  FRT ST 1
T T € 3R T8 o et | M W@ E 2

A AT F AT T B AT B % GHIR £, Al FE FRT SO T 99 RRG TER
TTTerT BT 2

afs 2 o7 TR FE Fe &7 E o 36 TR Sy R S § a8 0 o g

T Y 7 TR I e @, o fored 89 E 6 uie 33 fen @ g =

YA -

(OB

v

X
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 ?

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 -
OFL
“—0
v q
X >
10



21. () SRIO-=hE a0 o g @US & G ifdehdd Bl € 2 T I fhE TR S Bt
€ 2 T a1 U YA foAfEn |
(i) P SA-FEHT T AGA-TIRIT WFeH h ¥ TN Dl I=d G o FH e
I T 7 THHT Uh STANT TARGT | YTl T e Heh b TR HIFT W BIh JTe
STOTT & 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 aE | g = ‘0’ 20 om HHH g % A o L, % WA 15 em g W
TeoT & AR 3 wfdfera 1 X g & L, | 80 cm T W AT ¢ | &1 L, 3l i g4
1A T | 3

< 20 cm >< 80cm — >

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 >
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Section - D

23. i ATEERRT | TR JI&T ST o TiE T | U U I I ST 3 AR e o
TR | SI HTEhIRH o [Tehe Teh hIeTl Sio, ST HIZShI®IA © STST o, <@ | T & 31&l it
3G FHIel S % TR H Fel ST o | ST I8 M 9 39 ST & a8 § U9 g9t af $9H
T ST o S o a7 HaHe ¥ |

(i) 3T TE SN R DA F God USRI B § 7 forntedi § 37 et i R v wfa
fopann ST wehaT € 2

(ii) e =T o1 1 BT € 2

(ili) WeeR T i W T gorai-h giok SuRT 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 ?

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

gug -
Section — E
24. THEr AC &d T 2 UF &1 T, 100 Q T Wiaiieeh 7o 8 H T IReh S0 § TAifsTa ¢ |
(i) i &l TR T EHT TET A1 TR § SAhad aRT Yeled & ? 39 g Sl o
A € 2
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(i) 3 & & e.m.f. T BT AF 200 V &, o AHad gRT T HioT |

(iii) SR LRC URU" # fogd 9R1 & o7& | uRads qor STuge afeedl & uerd!
3T % e &1 gereh uferiel R, @41 R, (R, > R,) o fefd 01 @iiferg |

(iv) “STIE i deurar @t g fafay | o fefaat § w8 aRue s aRones &
ST & 2 5

AT

() = T AMihd TG P Feddl ¥ Il FUSel TooHHel (g R Hrafary
fefEu |

(i) THTEH 3R () & T T B & 3R 30 hT YR ST Tohal ST & 2

(iif) oA st 4RT GunfEar bt aieumn fafae | awy gofedn o g e vepr 6t 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

(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 ?

(1i1) Define current sensitivity of a galvanometer. How is current sensitivity increased ?

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



25. (1)

(ii)
(iii)

(1)

(i)

@

(ii)
(iii)

55/2/2/F

T fgT T aRgy 3@ § AB g THEHM dR € ST o =g 1 m d9r wiay 15 Q
T | T 0T (IUEOIE) SN W’ T4 T We" R SR 2V emf % ¥ B, ¥

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

oAl % emf i o & FeT diceHIeT S STUET TIeT-RTTHICT bl TITaehdT T &1 STl € 2
YIS § Hel o1 3M=ideh Uferiy fiiia s & foie aituy ema ditae |

arar
AleedT IR It T ol T 9RT 7 faeror 9 % foT U QifeT | 39 WE 9 A HY

emf 3T 3T FIREh UAY & TX H STHehRT Sy U i ST Fehell & 2
gt i, Tt emf E | 3R E,, @1 ST Wik r, T r, &, i TRe H FIA fohar
T | TH GAISH Sl WU i ofet Tehel Tel &l emf 3 =AReh Uiy o forw

ZSTeh T iy |

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 M
E, R

Ail% B

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



(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 ?

26. (i) U & foacH & [T Teawges 9d @y |

(ii) fordl ool Tehet fRY o HIROT UehTeT ol oo 3R 9 o) RS & Ued s @l e
HIT |

(i) Hog e o GeE & fow e A, B)) & =@ier ‘@’ a0 T AR 9w D’ %
e geeh, o URT H e WIS it |

(iv) 3 =Rt 1 e 9ot dIgE o I A B T S, d7 SR R G B Al 3
HIES T AT TRTTT T2 2 5

arean

() QR TEESH § G RESeh i e 1 ATHiichd 3G @ity |

(i) 3TIadT SRR & AMIGYIH B B F &1 foqed gid € ? Tadl SRehl § ¢ e
TR X foha ST € 2

(iii) SNIGTIH oG F FRP H Jhg A T GIGIH Dl TG AT ohT YR URaTdd et
T | 3 TR g FHT |

(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
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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



