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QT 3397 :
@) gyt geT AT &

(i) SGIT-T7 5 HT30 Fo7 & | Fo71 T8 a% & Fo7 Ad-Tg3erid 397 & 3k
I U 37 HT & |

(iii) Y979 T 18 H Jcd% 97 Gt 3% #7 8, J97 19 T 27 H Y% 97 @7 3% &7
g 37 J97 28 @ 30 H Jcdeh J57 Giel 37 FT & /

(iv) @7 3Pl Frct T 8 G U Qo J97 & |

(v)  Y9-97 § GHT W FI3 [dHeq 7871 8 | a9ifd, 3 bl arcd uh o7 7, diT 7h
JIc? U Yo7 H 3N qia 371 dict @il F991 § S7aike 597 JeT7 19697 T & |
08 Y991 T 371961 130 7T 97 § G Saor Uh Y97 & HETE |

(vi) FAPAR F ITINT FH AT TET & | TINT Fla Tav% & T 3T TGTIHT
R HT I F GHd & |

(vii) & EvIF &1 3719 [He7lcrfaa Wifdes [Hadarsl & qr1 &1 399017 3K a8 -
c=3x10%m/s
h =663 x 10724 Js
e=16x10"°C
1, =41 x 1077 T mA™!
1

4re
0

=9x10° N m?2 C2

m, = 9-1x 1073 kg

General Instructions :
(i) All questions are compulsory.

(it)  There are 30 questions in total. Questions No. 1 to 8 are very short answer
type questions and carry one mark each.

(iti) Questions No. 9 to 18 carry two marks each, questions 19 to 27 carry
three marks each and questions 28 to 30 carry five marks each.

(iv) One of the questions carrying three marks weightage is value based
question.
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(v)

(vi)

(vii)

55/1

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 three
questions of five marks each weightage. You have to attempt only one of
the choices in such questions.

Use of calculators is not permitted. However, you may use log tables if
necessary.

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

c=3x10% m/s

h =663 x 10734 Js

e=16x10"1°C

1, =41 x 1077 T mA™!
1

4re
o

=9 x10° N m? C2

m, = 9-1 x 103 kg

I-d AFTS o < YTIETe! THT 1Akl & = o bl HehoUdT hl 3TN Hid
FU T YRR 9 i g §if | 1

Using the concept of force between two infinitely long parallel current

carrying conductors, define one ampere of current.

5 x 1019 Hz s1mafa 1 a1 faegq-greshia Tiagd & fohd WM & 9y @t § ? 1

To which part of the electromagnetic spectrum does a wave of frequency
5 x 1019 Hz belong ?

T M i N W ‘q %A % G9F gAY 8§ 99F aFTs sl fagaud
I & fiefed € | 37 S & a1 o W T Y9G ST 99 39 Sl el
g g woTfees i et @ < S 2 1

Two equal balls having equal positive charge ‘q’ coulombs are suspended
by two insulating strings of equal length. What would be the effect on the

force when a plastic sheet is inserted between the two ?

3 P.T.O.
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4.,  TH & HidH 0 & YR G Taferor i digdar st aitdrid hIfe | s&eht

TH.3TE. (S.1.) "k fafEy | 1
Define intensity of radiation on the basis of photon picture of light. Write
its S.I. unit.
5. fore aud B @ A fean <1 o7 venfea forgq am = @ @ | fom ¥ ewie s1gEn
39 AR % HI feoa foreht a1g < 9@ (arer) § U@ g K feen sma i | 1
A ) B

The electric current flowing in a wire in the direction from B to A is
decreasing. Find out the direction of the induced current in the metallic
loop kept above the wire as shown.

O

<

A B
6.  IWRN p-&F H AT 1 YA JAINTR €9 H Hicd =1 I SI1al & ? 1

Why is it found experimentally difficult to detect neutrinos in nuclear
B-decay ?

7.  d.c. diceal 6l T B a.c. dleedl o IUAN sl TTATHhal w1 < STt 8 2 &
HI AT | 1

Why is the use of a.c. voltage preferred over d.c. voltage ? Give two
reasons.

8. 125 3UFdATH b R Ui ¥ s fhet 3waTe <@ i 1-33 Ed
A W S T g | 1 AG iF IHER o €Y H SAGR hUT HALET A b
®Y U ? SR GfT | 1

A biconvex lens made of a transparent material of refractive index 1-25

is immersed in water of refractive index 1-33. Will the lens behave as a
converging or a diverging lens ? Give reason.

55/1 4
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9. T % TETHIS WIS I ITAM HId §U BTIGOM AT H Foag hl Hal ol
% foTu =iereh geua HINT | SAFH il A Sl ROMcHB g dT T AS 8 2 2

AT

SR % T WS o INEIAI T ITANT Hleh Foideia hl ndl hefl shi B 6
foru =ieres e HINT | 39 JhR IR 1 e & foe s e i | 2

Using Rutherford model of the atom, derive the expression for the total
energy of the electron in hydrogen atom. What is the significance of total

negative energy possessed by the electron ?

OR

Using Bohr’s postulates of the atomic model, derive the expression for
radius of n' electron orbit. Hence obtain the expression for Bohr’s

radius.

10. T C & frEt Ta=e ufgent Henfa 1 fawa v as stafya foeam mn | sue
qvETd 39 A9 aiiar o TRt ot wurfea, S omafv Tl 7, § Tt fen
ST B | HYh (R O dfd Sl 3R ST § Ushdt HuTia § dfad Sl
AT FTq hIT | 2

A parallel plate capacitor of capacitance C is charged to a potential V. It
is then connected to another uncharged capacitor having the same
capacitance. Find out the ratio of the energy stored in the combined
system to that stored initially in the single capacitor.

11. el wam=r ufgert qamie & HAERG 8 % Tl W fo=i sid §T 98 SISy
o foreamoe 9T o RO Ue ol GiFfed s o foT UrRR o giwefiy f=m =t
for TR =TUes ST I SATERIHAT Bidl B | 2

Considering the case of a parallel plate capacitor being charged, show
how one is required to generalize Ampere’s circuital law to include the
term due to displacement current.

55/1 5 P.T.O.
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12. et o@ fSaeht faga-aees 9@ (emf) ‘B’ a1 AT=aieh S48, Tohell =
gfeiee ‘R % R & geifora fopar men 2 | Gt it filfaet dieedr v it g T
% e foemw =t guia & fow omw Eifw | 3@ 9T 1 ST S 98 quise
o6 9 w1 ToRIq-aT8® 9a (emf) 3R 3Heh AT Tfalg w1 HaRor fohd TR
fopam ST weha 2 | 2

A cell of emf ‘E’ and internal resistance ‘r’ is connected across a variable
resistor ‘R’. Plot a graph showing variation of terminal voltage V’ of the
cell versus the current T. Using the plot, show how the emf of the cell
and its internal resistance can be determined.

13. 9UY N@ i TR 8 freft p-n @fYr srie & e ol & &9 °
T hl SATEAT hHIfT | 2

Explain, with the help of a circuit diagram, the working of a p-n junction
diode as a half-wave rectifier.

14. foreft afe o aR, fSEh! ATIRI-FRE &1 &TFA 1-0 x 107 m? 7 qo1 g
15 A 9T YaTisd & @I 8, ¥ e Soldgil ol 3f1ed 19aTg =Tel 1 3TTehet
HIfST | 78 " o5 =T soeeil o1 Bca 9 x 1028 m™3 ® | 2

Estimate the average drift speed of conduction electrons in a copper wire
2

of cross-sectional area 1-0 x 10~/ m? carrying a current of 1-5 A. Assume

the density of conduction electrons to be 9 x 1028 m=3.

15. ferell TmigaTg H9hvl 59 ABC & %alsh AB W GRITT STER THAUM Jehrst h
Tl Tortul SATYOTreaq STT9ae it & | hid o TISH o TUacHIh RO ‘1 F
% foTu spusT: 1-35 3T 1445 & | 34 ToRton &1 T5H © 99 i o 99T 1 99
amfga Fifu | 2
A

45°
‘17 a

‘2! S

45°
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Two monochromatic rays of light are incident normally on the face AB of
an isosceles right-angled prism ABC. The refractive indices of the glass
prism for the two rays ‘1’ and ‘2’ are respectively 1-35 and 1-45. Trace the
path of these rays after entering through the prism.

A
45°
‘19 ;

‘2’ S

45°

16. HIR womet | FrefaRaa % el fafav 2

(i) e

(i) g

Write the functions of the following in communication systems :
(1) Transducer

(i1)  Repeater

17. (i) grhE uard wd (i) wigreshi uard it sufeufa o greha & t@sn
T FaER NG Gkl e3T | 39 faveTshR] Aqu hl I fohd YR hl
STt ] 2 2

Show diagrammatically the behaviour of magnetic field lines in the

presence of (i) paramagnetic and (ii) diamagnetic substances. How does

one explain this distinguishing feature ?

18. CE fa=md @ n-p-n g yads 1 ufuy @ Eifuw | fa staxen 4 98
TIRTE yage & 9 § S T 8 2 2

Draw a circuit diagram of n-p-n transistor amplifier in CE configuration.

Under what condition does the transistor act as an amplifier ?

55/1 7 P.T.O.
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19. (a)  gIU1 <l YNEEAT 1 ITA HLd BT I8 SV fob Teprer shl STHIEY Tehid
o1 Tiee fora Ter fomarm <11 wepert B |

(b) @ UIeiigEl P, T1 P, %l S8 YhR T 71 & Tob $eh UTRA-3781 Teh-gat
% e B | e I Aygfad Y P, W Smufad @ | feRet ot
dleliss P, i P, 3R P, % = 3@ THR W T § 6 g@EH
Td-3181 P, o WTRd-3181 & 30° %1 %0 §41¢ | P, P, 3 P, & 51
Tl et bl dterar feiitd =i | 3

(a) Using the phenomenon of polarisation, show how transverse

nature of light can be demonstrated.

(b)  Two polaroids P; and P, are placed with their pass axes
perpendicular to each other. Unpolarised light of intensity I  is
incident on P,. A third polaroid P4 is kept in between P, and P,
such that its pass axis makes an angle of 30° with that of P,.
Determine the intensity of light transmitted through P, P, and

P..

20. T FUSIl o S T Wehea Ug hi afedmr feafaw |

QU A e Fierse, T T i @rars [ qen B vy 3Ry, (v >> 1)
3, % TTA & F=AT Iehed o foIT =oieh 910 hIT | 39 3 dieHise! d oued
*hl el AT AN N, AN, 2 | 3

Define the term ‘mutual inductance’ between the two coils.

Obtain the expression for mutual inductance of a pair of long coaxial
solenoids each of length / and radii r; and r, (r, >> r;). Total number of

turns in the two solenoids are N, and N, respectively.

55/1 8
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21. f=fafea & s e . 3

(a) X aq § UfcRigehi & sfte TASET I B 6H OIS TS H1 RN SR
ST B 2

(b) e &g % AR T HWRIA: HeH foirg ol HET H UTH A ol TTfHehal
ERUKUIS IR

(c) HIX Ag % AR & faw forg geredl =1 Iw=mT foharm Smar & of &1 2
AAAT

o @ gt ogER R Q o1 13 yfiy favemrdt & g ofar 8 | favemrd
F Silid R Q B | fawemmdl s V dleedr i AY(d h1 STt 7 | S qd
Trgeh fawemmdt R % weA d B, 99 R & Rl W dicedr & folu =t goua

HIT | 3

:V °
RO

Al—vWA\IMWN—C
r
R

MM

Answer the following :

(a) Why are the connections between the resistors in a meter bridge

made of thick copper strips ?

(b)  Why is it generally preferred to obtain the balance point in the

middle of the meter bridge wire ?

(c) Which material is used for the meter bridge wire and why ?

OR
55/1 9 P.T.O.
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A resistance of R Q draws current from a potentiometer as shown in the
figure. The potentiometer has a total resistance R, Q. A voltage V is
supplied to the potentiometer. Derive an expression for the voltage across
R when the sliding contact is in the middle of the potentiometer.

=V=

22. foHE 20 cmW@%WﬁHﬁ20 cmawﬁwé?ma&mé;wa
TE@1 AT 8 | G o= sl gl 15 em B | WIS forgferd foar 3oet o o @
60 cm@WT@T% I@Wﬁﬂﬂﬁﬁﬁmmﬁ%mwm
difau | 38 ufafera 1 feufa ofit yefa faif@ Hifo | 3

A convex lens of focal length 20 cm is placed coaxially with a convex

mirror of radius of curvature 20 cm. The two are kept at 15 cm from each
other. A point object lies 60 cm in front of the convex lens. Draw a ray
diagram to show the formation of the image by the combination.

Determine the nature and position of the image formed.

23.  fordt 9ol LCR dftwe W 1S dleedl V = V_ sin ot I1JIGH hl 1l 8 | Th
= o 3ita &R it & foe =it sgeam A |

fopg ateen @ (i) Tafy afuy o fogq o vanfea & @ @ fs oft wis-emr 7
BT, (1) TRae # Srferhan wrih-er & 8 2 3

A voltage V = V, sin ot is applied to a series LCR circuit. Derive the
expression for the average power dissipated over a cycle.

Under what condition is (i) no power dissipated even though the current
flows through the circuit, (ii) maximum power dissipated in the

circuit ?

55/1 10
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24, Sl S8 IRWI & YR T ATcAeh], e=Terhl R g -t o s fohgl q
favgTeRt et wi fRaw | 3
Write any two distinguishing features between conductors,

semiconductors and insulators on the basis of energy band diagrams.

25. TUSd $© 999 ¥ IR 9T I T hl FHS Qo0 -G i, Afeerarn
IR ToRamehed™l § TH=a § T Rl Y&T0T oL T&t ot | 98 Ici-ohel dig fee
Treprera off St oft | AR T 79 Ta-fuar @ qen 1 Sled-Sr= w1 gId
fem | gieet 3 wan 1 e wdewr TR o T faem R 6 e sAcgm @
difed 7 |
(a)  3MTeh AR AR o Foret qei =l yeffa ferar 2
(b) USHTZHRY fohd TR Siacti hl FH-2IA 1 TG T H TFEAT Hld

8 ? 3

For the past some time, Aarti had been observing some erratic body

movement, unsteadiness and lack of coordination in the activities of her
sister Radha, who also used to complain of severe headache occasionally.
Aarti suggested to her parents to get a medical check-up of Radha. The
doctor thoroughly examined Radha and diagnosed that she has a brain
tumour.

(a)  What, according to you, are the values displayed by Aarti ?

(b)  How can radioisotopes help a doctor to diagnose brain tumour ?

26. HIR % o g & (faund) fafay | smam digem i fshan i =men Hifu |
Torell SaEe 3@ Wi Wi I3 quIisY foh TRl SATEshIT aTesh ail W Higah
Tt o 1= gRT Tohd TR 3T Highord et Ime fohanm Siram g | 3

Write two basic modes of communication. Explain the process of
amplitude modulation. Draw a schematic sketch showing how amplitude
modulated signal is obtained by superposing a modulating signal over a

sinusoidal carrier wave.

55/1 11 P.T.O.
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27. HIS IO YEASMT 50 kV T Seedl gRI waiRa SelereHi 1 IUANT Hdl 7 |
FAFHI T Heg e-aiell quresd (uifa FIfT | 1= wrehl, I8 Aifheh gieh
3G &I THE AFd gY, Tl Soraei GEweell ol fade &war s o forel
UH JehTIreh FEAGS o diel JehTeT 1 S9N BIAT &, hd hl Wl & ? 3

An electron microscope uses electrons accelerated by a voltage of 50 kV.

Determine the de-Broglie wavelength associated with the electrons.
Taking other factors, such as numerical aperture etc. to be same, how
does the resolving power of an electron microscope compare with that of

an optical microscope which uses yellow light ?

28. A UTH ST ol ATHIfhd NG Gifew | I8 goie & faw {6, fhm g foreht
52 Mo o it fhel ImaflE o M = W@ 58 M W fazmer amm o
AT ! TAFTANT FhIT ST Tehdl B, 39 S 1 HEbR HgHd fafay | 38
T o 39T ohT I <hIfoTT q 3&eh! Hmd +ff feifgu | 5

AT

() Torelt whemT 8w E ot sufeufy § foya sment poaret e Ty
W HR HH I TA-T b TAC =ik Feq HIf |

(b) To= T ST SHER T WiEe Tobeg! M@l S; @ Sy W o= hifve =
T SHATT: 2Q AT 4Q o™ TG 8 | (i) T99 o aTel Toregd wererd i

ST 1 BT | (i) A S, F it T & a1y 3 T R g
‘¢, W1 I3 HIEAH W fean SQ, 1 Mol S; & TR dred forggq oo |

FIT UG BT ? SATAYTh SaTeh Scdd ity | 5
4Q
Sg
S1
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Draw a labelled diagram of Van de Graaff generator. State its working
principle to show how by introducing a small charged sphere into a larger
sphere, a large amount of charge can be transferred to the outer sphere.
State the use of this machine and also point out its limitations.

OR

(a)  Deduce the expression for the torque acting on a dipole of dipole

> . . . =
moment p in the presence of a uniform electric field E .

(b)  Consider two hollow concentric spheres, S; and Sg, enclosing
charges 2Q and 4Q respectively as shown in the figure. (i) Find out
the ratio of the electric flux through them. (ii) How will the electric
flux through the sphere S; change if a medium of dielectric
constant ‘c,’ is introduced in the space inside S in place of air ?

Deduce the necessary expression.

4Q

Sq

29. (a) I % fgferd v o, @aw # avig fifse fr fgfed & amm fom o w
=ehict! 3T wredt anfet (1) fohm yepm e <t St 8 | 39 TR i
s o fote =59 I Fifs |
(b) a7 Tgferlt v 4 fferse ok 3fass it disrarett 1 s/U@ 9: 25 7 |
g Tl shi SeTgal w1 I ATa hiT | 5
AT
(a) WY § gul hHifve fop forelt wepanfl b @ gra wdea fopelt wope
vaelt Tt o sror foreft ud W fada Yo fopa wepr are foharm iram 7 |
30 g fgatae 3fass i fgdias fifrss it wnfle <ter) & o ord
Ted IR |
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b)) 2 x 1075 m g & Tha B g0 3R 9 faada &1 s1emE vE %
fore smit-am @ difsam & Jehre st 590 nm 3T 596 nm I 3§ qEICET
=1 39 fopar mn | ot R S d=m it g 15 m B | T whwOn A
e foadd et § usw 3fase f foufawi % S guea dfefod
HIT | 5

(a) In Young’s double slit experiment, describe briefly how bright and
dark fringes are obtained on the screen kept in front of a double
slit. Hence obtain the expression for the fringe width.

(b) The ratio of the intensities at minima to the maxima in the
Young’s double slit experiment is 9 : 25. Find the ratio of the
widths of the two slits.

OR

(a)  Describe briefly how a diffraction pattern is obtained on a screen
due to a single narrow slit illuminated by a monochromatic source
of light. Hence obtain the conditions for the angular width of
secondary maxima and secondary minima.

(b)  Two wavelengths of sodium light of 590 nm and 596 nm are used
in turn to study the diffraction taking place at a single slit of
aperture 2 x 10~ 6 m. The distance between the slit and the screen
is 1-5 m. Calculate the separation between the positions of first
maxima of the diffraction pattern obtained in the two cases.

30. (a) grachi &F H forelt Srafdra wur <ht afshrvr sTgfa & fofu =ieeh o=
Hifore it =g gulsn 6 o7 smaf &0 F I steman swehl St |l
TR
(b) HTEFAGH 1 FAEAT JN@ TNC | Heh &A1 1 Aaedh o
foraor 2 g same e fob AT ol vl @itd i o g s&eh
I foRd TeRR TR STl 7 | 5

YT

(a) T PUSA! TeoHMHIt 1 AMHIhd IARE@ WiEW | $Hb fagra iR
HREYUTAT T &Y T U hHifST |
55/1 14
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(b) F=fated & s S .
(i)  TiedAmier 6 FUSe o &g TH TR & FAITDR hIS hl TG
Fi ATEITH B ?
(i)  Toret fieamndieX 1 g/ gailear § gig o &1 acdd 98 8l 8
foh 3T dieear gfear § ot sifaria: 9fg & swft | @ww
BU ST I | 5

(a) Deduce an expression for the frequency of revolution of a charged
particle in a magnetic field and show that it is independent of
velocity or energy of the particle.

(b) Draw a schematic sketch of a cyclotron. Explain, giving the
essential details of its construction, how it is used to accelerate the
charged particles.

OR

(a) Draw a labelled diagram of a moving coil galvanometer. Describe
briefly its principle and working.

(b)  Answer the following :

1) Why is it necessary to introduce a cylindrical soft iron core
inside the coil of a galvanometer ?

(i1))  Increasing the current sensitivity of a galvanometer may not
necessarily increase its voltage sensitivity. Explain, giving

reason.

55/1 15
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MARKING SCHEME

SET 55/1
Q. No Expected Answer / Value Points Marks | Tota
Marl

1. Definition : One ampere is the value of steady current which when 1

maintained in each of the two very long, straight, parallel conductors of

negligible cross section and placed one metre apart in vaccum, would

produce on each of these conductors a force equal of 2 x 107 N/m of its

length.

Alternatively

If the student writes F = ’2‘—1‘; %L

and says that when I; = I, = 1 ampere

R=1 meter and L = 1 meter, then

F=2x10"N

Award full 1 mark

Alternatively

If the student draws any one of the two diagram, as shown ,

F=2x107N ~ -
LS 1 ampere F=2x107N L ampere
A —_—>
1 ampere 1 ampere
< 1m—> 1m

Award full 1 mark 1
2. X—rays |y —rays 1 1
3. Force decreases 1 1
4. Intensity of radiation depends on the number of photons incident per unit area

per unit time.

[Note: Also accept the definition: ‘number of quanta of radiation per unit area

per unit time’. Also accept if the student writes:

All photons, of a particular frequency, have the same kinetic energy and

momentum, irrespective of the intensity of incident radiation.

Alternatively

The amount of light energy / Photon energy, incident per metre square per

second is called intensity of radiation Yo

SI Unit : W/m? or J/(s- m?) Y 1
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6. Neutrinos are neutral (chargeless), (almost) massless particles that hardly 1
interact with matter.

Alternatively

The neutrinos can penetrate large quantity of matter without any interaction
OR

Neutrinos are chargeless and (almost) massless particles. 1

7. Any two of the following (or any other correct) reasons :
i.  AC can be transmitted with much lower energy losses as compared to

DC

ii.  AC voltage can be adjusted (stepped up or stepped down) as per
requirement.

iii.  AC current in a circuit can be controlled using (almost) wattless Yo+
devices like the choke coil.

iv.  AC is easier to generate. 1

8. As a diverging lens Yo
Light rays diverge on going from a rarer to a denser medium.
[Alternatively Yo
Also accept the reason given on the basis of lens marker’s formula.]

Derivation of energy expression 1%
Significance of negative sign Ya

As per Rutherford’s model

mv? _ 1 ze? €

T 4me, 12 A
1 ze?

= mv? =
AT, T

Total energy = P.E +K.E.
1 ze? 1 2

=- —+-mv
4mME, T 2

Yo

1 1 ze? _ _ 1 ze? Ya
T2 ame, T 8me, T

Negative Sign implies that
Electron — nucleus form a bound system. Yo
Alternatively

Electron — nucleus form an attractive system) 2

OR

Bohr’s Postulate 1
Derivation of radius of nth orbit 1
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mv? _ 1 ze?

r 4me, 12
and mvr= %
o m2pir? = R Y
i
and my?r =_—ze?
TT€p ]/2
_ €on?h?
" mze?m
Yo 2
Bohr’s radius (forn=1)=¢, h?/mze’m
10.
Formula for energy stored Yo
New value of capacitance Yo
Calculation of ratio 1
2
Energy stored in a capacitor = %QV = %CV2 = %% (any one) &
Capacitance of the (parallel) combination = C+C=2C 1,
Here, total charge, Q, remains the same
L _1Q?
~ initial energy = C
And final =1Z
nd final energy = - 1,
. final energy 1
" initial energy 2 Y%
[Note : If the student does the correct calculations by assuming the voltage
across the
Q) Parallel or (ii) Series combination
to remain constant (=V) and obtain the answers
as (i) 2:1 or (i) 1:2 , award full marks ] 2
11.
Statement of Ampere’s circuital law Y2
Showing inconsistency during the process of charging 1
Displacement Current Ya
According to
Ampere’s circuital Law Yo
¢ Bdl =uo |
P [+m
9

i

+ 4+ et +

o I T

C

1/
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Hence, there is a contradiction.
We can remove the contradiction by assuming that there exists a current
(associated with the changing electric field during charging), known as the
displacement current. Yo
When this current ( = %) is added on the right hand side, Ampere’s circuital
law, the inconsisitency disappears.
It was, therefore necessary, to generalize the Ampere’s circuital law, as
iﬁdi: Mo lc + o €, %
[Note : If the student does the reasoning by using the (detailed) mathematics,
relevant to displacement current, award full 2 marks ] 2
12.
Relation between V and | Yo
Graph Yo
Determination of emf and internal resistance %2 + %
The relation between V and | is
V=E-Ir
Hence, the graph, between V and I, has the form shown below. Yo
A
Yo
v
0 I 1 B
For point A, 1=0, Hence, Va=E
For point B, V=0, Hence, E=lgr Ya
Therefore, r = IE
. B . . . Y.
Alternatively: emf (E) equals the intercept on the vertical axis. Internal 2
resistance ( r) equals the negative of the slope of the graph. 5
13. ——
Circuit diagram 1
Working 1
Transformer
e 1 A X 1
I |
| 5 || &> 1
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Working:
During one half of the input AC, the diode is forward biased and a current
flows through RL. Yo
During the other half of the input AC, the diode is reverse biased and no
current flows through the load R.. Ya
Hence, the given AC input is rectified
[Note : If the student just draws the waveforms, for the input AC voltage and
output voltage (without giving any explanation)
(award > mark only for “working”) 2
14,
Formula 2
Substitution and calculation Yo+l
| = neA V4 Ya
S L5 Yy
Va= neA 9 x1028x1.6x10~19x1.0 x10~7 m/s
=1.048 x 1073m/s (& 1mm/s) 1 9
15. ;
Tracing of Path of Ray 1 1
Tracing of Path of Ray 2 1
A
9
1 - 45.//%/, \‘l, 1
2 v
45‘>, 1
457
B C
[Note : If the student just writes (without drawing any diagram) that angle of
incidence for both rays ‘1’ and ‘2’ on face AC equals 45° and says that it is
less than critical angle for ray 1’ (which therefore gets refracted) and more
than critical angle for ray ‘2’ (which undergoes total internal reflection),
award only ¥ + % marks.] 2
16. |- .- . - |

Get More Learning Materials Here : & m @&\ www.studentbro.in



17. .
Diagrams Yot Yo

Explanations Yo+ Yo

Yo

Yo

A paramagnetic material tends to move from weaker to stronger regions of Ya
the magnetic field and hence increases the number of lines of magnetic field
passing through it.

[Alternatively: A paramagnetic material, dipole moments are induced in the
direction of the field.]

A diamagnetic material tends to move from stronger to weaker regions of the
magnetic field and hence, decreases the number of lines of magnetic field
passing through it. Ya
[Alternatively: A diamagnetic material, dipole moments are induced in the
opposite direction of the field.]

[Note: If the student just writes that a paramagnetic material has a small
positive susceptibility (0< X < &) and a diamagnetic material has a negative
susceptibility (-1= X < 0 ), award the %2 mark for the second part of the

question.] 2
18. =

Circuit diagram 1%

Condition Y2

Do 1%

Condition : The transistor must be operated close to the centre of its active
region.

Alternatively

The base- emitter iunction of the transistor must be (suitablv) forward biased 12 a
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19.

a) Demonstration of transverse nature of light 1%
b) Calculation of intensity through P1 P> & P3 Yo+ Yo+ 1

Light from the sodium lamp passing through the single Polaroid sheet ( P1)
does not show any variation in intensity when this sheet is rotated.
However, if the light, transmitted by Pi, is made to pass through another
Polaroid sheet (P2) the light intensity, coming out of P> varies from a
maximum to zero, and again to maximum, when P is rotated.
These observations are consistent only with the transverse nature of light
waves.
b) Intensity of light transmitted through P1= 1o/ 2

Intensity of light transmitted through Ps= (lo / 2) x cos?30°

=31o/8

Intensity of light transmitted through P, = %IO cos? 60°

Yo

Yo

Yo

_3 1
=51 7z
[Note : If the student takes the intensity of light transmitted through
P1 as I, and calculates the intensity through Ps and P: as zloand liéloaward

Y2 + Y% = 1 mark for part (b) ]

20.

Definition of mutual induction 1
Obtaining the expression 2

Mutual inductance, between a pair of coils, equals the magnetic flux, linked
with one of them, due to a unit current flowing in the other.

Alternatively

The mutual inductance, for a pair of coils, equals the emf induced, in one of 1
them, when the current in the other coil is changing at a unit rate.
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Let a current 1> flow through the outer coil.
The magnetic field due to this current

= Uy % X 12 Ya
The resulting magnetic flux linked with the inner coil
= @12 = Nl'(l'lo% X 12) X 71'7‘12

= ( K, NllNZ . 77.'T'12) 12 &
=Mp I,
. — NiN; 2
--M12—llo ) .Iry 1 3
21.
Answers to each of the three parts 1+1+1=3

a) This is to ensure that the connections do not contribute any extra,
unknown, resistances in the circuit. 1
b) This is done to minimize the percentage error in the value of the unknown
resistance.
[Alternatively: This is done to have a better “ balancing out” of the effects
of any irregularity or non-uniformity in the metre bridge wire.
Or
This can help in increasing the senstivity of the metre bridge circuit.] 1
c) Manganian / constantan /Nichrome
This material has a low temperature (any one) of coefficient of resistance/ | %2 + %2 3
high reisistivity.
OR

Calculation of total resistance of the circuit 1
Calculation of total current drawn from the voltage Source %2
Calculation of current through R 1
Calculation of potential drop across R Y2

R _ RO + TR
total 2 %+R
_ R(Ro+ 4R)
2(Ry+ 2R)
%4

Yo

Yo

| =
(total) Reotal

Ro 1
Current through R =12 = lotar X ﬁ »
=24+

2
Ro

Ro+2R Ya
_V2(Ro*2R)  _Ro

DD 1 AD\ D 197D

= ltotar X
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22.

Ray diagram 1
Nature of final image Yo
Position of final image 1%

For the convex lens
u=-60cm, f=+20cm Y

1 1 -
—_—_— = =+
gives v =+30cm

A

For the convex mirror
u:+(30—15)cm:15cm,f:+22—°cm:10cm 1,

1 1 1 .
J— —+
—v+———g|veSV— 30 cm

Final image is formed at the distance of 30 cm from the convex mirror 1,
(or 45 cm from the convex lens ) to the right of the convex mirror.
The final image formed is a virtual image. 1, 3

23.

Deriving the expression for average power 2
Condition for no power dissipation Ya
Condition for maximum power dissipation %2

Applied voltage =V, sin wt Ya
Current in the circuit =lo sin (wt — ¢ )
where ¢ is the phase lag of the current with respect to the voltage applied ,
Hence instantaneous power dissipation

=V, sinwt X losin (wt — ¢)

:% [2 sin wt .sin (wt — ¢]

=% [cos p — cos(RQwt — ¢] 1

Tharafnra avarana nnwiar far nna rnmnlata Fvuela
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Conditions
Q) No power is dissipated when R =0 (or ¢ = 90°) Yo
[Note: Also accepts if the student writes ‘This condition cannot be satisfied
for a series LCR circuit”.]
(i)  Maximum power is dissipated when X.= Xc Yo
_1 _ 3
or wL =— (or ¢ =0)
24,

Energy band diagrams 1%

Two distinguishing features 1%

2 Overlapping

%’h P conduction band

1o

& (E,= 0)

o

£ | B

z | E

8 c Valence Yy

3] band

(i)
o Empty

. N Eg cl;)::&.lctlon
? E,>3eV % | |Ec
g g f
g E E,<3eV
2| B
g \;aalncr(;cc § Ev )

M) (©)

Two distinguishing features:

Q) In conductors, the valency band and conduction band tend to overlap
(or nearly overlap ) while in insulators they are seperated by a large 1
energy gap and in semiconductors are separated by a small energy
gap.

(i) The conduction band, of a conductor, has a large number of electrons
available for electrical conduction. However the conduction band of
insulators is almost empty while that of the semi- conductor has only 1,
a ( very) small number of such electrons avilable for electrical 3
conduction.

25.
Values displayed 2
Diagnosis 1
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26.

Two basic modes of communication
Process of Amplitude Modulation
Schematic Sketch

Yot Yo
1
1

Two basic modes of communication are

I.  Point —to —point Yo
ii.  Broadcast Yo
In Amplitude modulation the amplitude of a carrier wave is made to vary,
with time, in the same way as the modulating signal varies with time 1
y/ T T T T o
e, for AMOH (| [\ [\ [\ \ZSe=\ [\ 1\ S\ ) [\ D] o)
‘.w” || l}) || ,‘» n{-'-‘y‘ | I‘} || "‘» »_M'A‘”r | | || ‘h‘) ~\ 1
il o L
0 0.5 1 1.5 2 2.5 3
3
27.
Formula Ya
Calculation of debroglie wavelength 2
Comparison Ya
_h__h — 1227 .,
A—p— — orA——WA "
B 6.63 x 10734 1
J(2x%9.1 x 10731 x 1.6 x 10719 X 50 X 103)
A=5.33x 107?m 1
The resolving power of an electron microscope is much better than that ”
of optical microscope. 2
[Note : If the student writes R.P /11 award this ¥2 mark] 3
28.
Diagram 2
Principle and working 2
Use and limitation Yot s

FEEEEETEX TR RNLELLL,
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Principle & working
Consider a set up of the type shown here

Total charge Q

Conducting

3 wire
K
+ +
+ +
+
Charge q
Insulating
handle
i.  Potential inside and on the surface, of the conducting sphere pf radius
‘R,:
1
vy =—.2

4me, R

ii.  Potential due to small sphere of radius ‘r’ carrying a charge ‘q’:

At the surface of the smaller sphere : 1}/ = 4; .% &
At the surface of the larger sphere : V' = 4; .%

~ The difference of potential between the smaller and the larger sphere:

Ay — L QL a\_(2, 4

=AV = ame, [(R + r) (R + r)] Yo

_q (1 1)
4mMey, \1r R

When ‘q’ is positive, the inner sphere would always be at a higer potential
with respect to outer sphere, irrespective of the amount of charges on the
two.

. When both the spheres are connected, charge will flow from the smaller
sphere to the larger sphere. Thus for a set up of the type shown, charge would
keep on pilling up on the larger sphere.

Use : This machine is used to accelerate charged particles (electron, protons,
ions) to high energies.

Limitation:It can build up potentials upto a few million volts only.

Yo

Yo

Yo

Yo 5
OR
@ Deducing the expression for torque 2
(b) Finding the ratio of the flux through the two spheres 2
(© Finding the change in flux 1

(@)
Get More Learning Materials Here : & m @&\ www.studentbro.in



E

Yo

The net force on the dipole is zero.
The two forces are, however, equivalent to a torque having a magnitude
T = (qQE)AC
=(E. 2asiné Yo
= pEsiné

The direction of this torque is that of the cross product (p"x E) . Hence,
the torque acting on the dipole, is given by

T=p x E

Yo

(b) y
As per Guass’s Theorem

Electric Flux = ¢ E. dS = Jendosed

=0 2 Y%
~ For sphere Sy, flux enclosed = ¢, = E—Q 1,
For sphere Sy, flux enclosed = ¢, = ~£=¢ =<
Y%
LBl
¢ 3 .

When a medium of dielectric consistent €,. is introduced in sphere S the flux
through S1 would be ¢1 = ZE—Q

2Q ]

o€y
[Note : If the student just writes that the flux through S; decreases, award %2
mark only.] 5

[Also award this mark if the student writes ¢, =
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29.

(a) Formation of bright and dark fringes 1
Obtaining the expression for fringe width 3
(b) Finding the ratio 1

(a) The light rays from the two (coherent) slits, reaching a point ‘P’ on the
screen, have a path difference ( SoP —S1P).The point ‘P’ would, therefore be a
i.  Point of maxima(bright fringe), if SoP —S1P=nA. Yo

ii.  Point of minima (dark fringe), if SoP —S1P= (2n+1)% ”

o >
< 7 N
&
(b)
We have
2 2_Vn2 )2 2 %
(S2P)?- (SP) _{D ~(x+9 }— {D r(x-9 }
= 2xd
SoP —§p=—220_ o 2 _xd V2

S,P+S,P 2D D
~ We have maxima at points, where

Yo
%d =ni
and minima at points where
xd (Zn + 1) 2 Ya
D\ 2
Now, fringe width B= separation between two successive maxima( or two Y2
successive minima) = x,, — x, — 1
p D Yo
“B ==
(b) We have 1
Imax _ (a; + az)z _ 25
Imin (al - az)z 9
4 _ 4
a1 Ya

W L ()? 16

w-, o I, _(a?)Z B 1
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a) Obtaining the diffraction pattern 1%
Conditions for angular width 1%
b) Calculation of separation 2
(a)
» L >
Mo\
From S M Q_— . » To C L
. Y\I:llzo \\0 o M2 R /2

The path difference ( NP-LP) , between the two edges of the slit, is given by
Y
NP-LP = NQ =asinf = af
We, therefore, get maxima and minima, at different points of the screen, A
depending on the path difference between the contributions from the
wavelets, emanating from different points of the slit. This results in a
diffraction pattern on the screen.
The path difference between two points Mz, My, in the slit plane, seperated
by a distance ‘y’, iS y6. i3
At the central point, ‘C’, on the screen, ‘8’ is zero.
All parts of the slit contribute in phase
Hence ‘C’ is a maximum.

At all points where ‘6’ = (n + %) g we get (secondary) maxima of varying 2

intensity. This is because of the non-zero contribution of a (decreasing)part of
the slit at these points.

At all points where 6 = %’1 we get minima. 1,
This is because of a net (almost) zero contribution of the whole slit at these

points.

[Note : Please also accept alternative correct diagram with appopriate

explanation.] Yy

(b) Angular width of the secondary maxima =~ 2(2n+ 1 )g
“* Linear width = [(2n+ 1)2] D
Ya

=~ | inear cpneratinn hetween the firat maxima (n=1\ nf the twn
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_ -9
~ Seperation = 252 5903:10 X 1.5m 1 5
2X10
=135x X 1073m (= 13.5 mm)
30.
(@) Expression for frequency 1%
Frequency Independent of ‘v’ or energy Y2
(b) Sketch of cyclotron 1
Construction 1
Working 1
(a) When a particle of mass ‘m” and charge ‘q’ , moves with a velocity V,
in a uniform magnetic field B , it experiences a force F where
F=q@x B) Ya
2
~. Centripetal force =— = 2 v B, .
r o
-
"~ qB. 5 1,
: =YV -5 2
h frequenCy - 2nr 2mm B B
~It is independent of the velocity or the energy of the particle. 1,
Magnetic field out Deflection plate
of the paper
" Exit Port
L 1
. | Charged
particle
~—— D,
Construction: The cyclotron is made up of two hollow semi-circular disc like
metal containers, D1 and D>, called dees.
It uses crossed electric and magnetic fields. The electric field is provided by
an oscillator of adjustable frequency.
[Note: Award this mark even if the student labels the diagram properly
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they cross the space between the two dees. The radius of their path increases 1
with increase in energy and they are finally made to leave the system via an 5
exit slit.
OR
(@) Labelled diagram 1
Principle and working 2
(b) 1) Reason for cylindrical soft iron core 1
i) Comparison of current sensitivity and voltage sensitivity 1
Scale
pomte,_,i Permanent magnet
Coil
§ 1
—
\23,‘:“"
Uniform radial
magnetic field
Principle and working : A current carrying coil, placed in a uniform 1y
magnetic field, (can) experience a torque
Consider a rectangular coil for which no. of turns = N,
Avrea of cross- section = Ixb=A,
Intensity of the uniform magnetic field=B,
Current through the coil=I
«. Deflecting torque = BIL X b = BIA
For N turns 1t =NBIA
Restoring torque in the spring = k& Yy
(k = restoring torque per unit twist)
~ NBIA = k6
. k
~1 < 8
The deflection of the coil, is, therefore, proportional to the current flowing Ya
through it.
(b) (i) The soft iron core not only makes the field radial but also increases 1
the strength of the magnetic field.
[ Note:- Award this one mark even if the student writes just one of
the two reasons given above )
(i)  We have
Niivvant Annmacki b s — 9 — NID A /L,
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