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TTAT=T 3397 :
() G I 3G & | 39 J97-97 H 67 26 T & |

(i) STYFH-7 35 YT & : GUS 37, TUS &, GUS &, GUS T 3N G5 T |

(iii)) @B HHE5JHE JAF H11 FFH 8 | TS THE Jo7 8 J9F 2 3P & |
GUETH12 J97 8, J9% H 3 HH 8 | @S T H 4 37 BT U JoIreIRka Jo7
BN TGS THY Yo7 8 J9h &5 37F & /

(iv) Io7-99 § GHT W i3 lahcq 781 & | a9ifd, g bl aici Tb Jo7 4, i1 37hl
JIc? U Y97 7 3R qie 371 dic? dil I § S7aikes 5I7 JeT7 1697 T 8 |
98 Io1 7 37191 130 7T 5T 7 G FacT TF FIT & HAT 8/

(v) & ST §l ST HEIREd Hilae Haars] & T &1 3991 # G & -

c=3x10%m/s

h =663 x 10734 Js
e=16x10"1°C

n,=4nx 107 Tm A™?

g, =8-854 x 10712 C2N1m™2

1

4re
o

=9x10° N m?2 C2

m, = 9-1 x 1073 kg

=[¢IH 1 GIHH = 1-675 x 1027 kg

I T GodHH = 1-673 x 10727 kg

TS &1 = 6-023 x 1023 gfd am M

SieeaHH FHIdmeh = 1-38 x 10723 JK!
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General Instructions :
(i) All questions are compulsory. There are 26 questions in all.

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

(iti) Section A contains five questions of one mark each, Section B contains
five questions of two marks each, Section C contains twelve questions of
three marks each, Section D contains one value based question of
four marks and Section E contains three questions of five marks each.

(iv)  There is no overall choice. However, an internal choice has been provided
in one question of two marks, one question of three marks and all the three
questions of five marks weightage. You have to attempt only one of the
choices in such questions.

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

c=3x10%m/s

h =663 x 10724 Js
e=16x10"1°C

n,=4nx 107 Tm A™?

g, =8-854 x 10712 C2N1 m2

1

4re
o

=9 x10° N m? C2

m, = 9-1x 1073 kg

Mass of neutron = 1-675 x 102" kg

Mass of proton = 1-673 x 1072 kg

Avogadro’s number = 6-023 x 1022 per gram mole

Boltzmann constant = 1-38 x 10723 JK!
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Qs A

SECTION A

1. et Tl (ac) ofmy # mgfd & @y ait@ufaema & aiedd (fo=em) i
T o fIT T I SHIST | 1

Draw a graph to show variation of capacitive-reactance with frequency in
an a.c. circuit.

2. TOR Fae ® WY HEds (ftdiex)’ o1« g g 2 1

What is the function of a ‘Repeater’ used in communication system ?

3. ¥ U U fRtur 3@ H @1 AB, T oi¥ il &Ud Sidl 8 | 95T I8 o F
I 2 I Edd | 1

T~

\ 4

/'

The line AB in the ray diagram represents a lens. State whether the lens
1s convex or concave.

T~
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4. Tordt formg =RoMTcHes 3TE <l & @ I8l o o oeiie e e 2 | w forefl
3T RUMCHe: AT o B T A deh S H IGeh! TSl ol bl A ST AT HA
BT 2 1

The field lines of a negative point charge are as shown in the figure. Does
the kinetic energy of a small negative charge increase or decrease in
going from B to A ?

5. Torell o & forgqares sa (3. w@.ws.) dun fiaa deedr & o9 R (9g)
ferfae | 1

Distinguish between emf and terminal voltage of a cell.

Qus d
SECTION B

6. < Sl i qieheuqT o MER W, haftT v o o =il grarell ar
g ARG hl SATEdT HH ST Fehel B ? 2

How does one explain, using de Broglie hypothesis, Bohr’s second
postulate of quantization of orbital angular momentum ?
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7. o= ¥ quiie u e 89 #, dged forg R A 40 em gft Wyt BT @ 1 AR
R % |19 SiishA § 10 Q 1 Tiilg Sig+ T Gqed fog A § 60 cm g0 W 3T

Ba1 8, 9 R AT S o A 1 Yiehe hIfVT | 2
R S
— VWV . ° NNVWN—
A B
| | [\
K \ )

In a meter bridge shown in the figure, the balance point is found to be
40 cm from end A. If a resistance of 10 Q is connected in series with R,
balance point is obtained 60 cm from A. Calculate the values of R and S.

R S
—"VWWW o ° NNVWWN—

| [ )
| \ )
8. T (Y) T T § 1 A & ? TR HIVY foh IA AT o ITAM

oI 39 oty =1 3w awell g o =l o foq =0 =21 &1 |ehell | 2

What is ground wave communication ? Explain why this mode cannot be
used for long distance communication using high frequencies.

9. Toreht i Sorereia 1 o aUTeed &1 O, 6 x 10717 J a1 aTel Bieid i
T & SeR ] | 3@ o TAT Sl Uieha iy | 2
The equivalent wavelength of a moving electron has the same value as

that of a photon of energy 6 x 10717 J. Calculate the momentum of the
electron.

10. 9 % GHATE B0 S50 @ TohI shl T fohtor 36 Tehi ToRAT 2 foh 3TTaaH
I T 7 T hivT o O o sIeR 8 997 TJcdeh hivl o1 A {S5H o iUl i
3/4 7 | T ivr <1 9= F1d HIfST | 2

YT
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39 HIEAH H YR hl I T Uehed shifvie fS@es fou swifass sior <mr

oM 45°% |
w1 fou U g HreAdt & T W o oAU Shifaes IV 1 A ATAfdd TR <h
quTeed W AR o1 & 2 RO 9qrsu | 2

A ray of light passes through an equilateral glass prism such that the
angle of incidence is equal to the angle of emergence and each of these
angles is equal to 3/4 of angle of prism. Find the angle of deviation.

OR

Calculate the speed of light in a medium whose critical angle is 45°.

Does critical angle for a given pair of media depend on the wavelength of
incident light ? Give reason.

@ us |
SECTION C

11. S SIS % GiotaH (FM) § T fohd Q TH@ STl ol & @1 Sl 8 2
J SRS o dleedl HFes o ®9 ° I & fuga 9 39kl wrifafy i ueh
INYY ARG sl FERAT & TIse hifory | 3

Write two important considerations used while fabricating a Zener diode.

Explain, with the help of a circuit diagram, the principle and working of a
Zener diode as voltage regulator.

12. =TcTeh, gt a9l fagque garet § o guie % U tevEs el §g
NG TR |
qg ¥ giEdT ¥ 37 9eie o g8’ YT T YT BT & 2 B9 § T hIfT | 3

Draw the necessary energy band diagrams to distinguish between
conductors, semiconductors and insulators.

How does the change in temperature affect the behaviour of these
materials ? Explain briefly.

13. (a) EIR FIEAT H dF A TG DHH-H g ? TP o Y (HaRM) i
gag o fafge |
(b) TUR T H YT $eTE o foheal oI ST T Ieoi@ SHIFT | 3
(a) What are the three basic units in communication systems ? Write
briefly the function of each of these.

(b)  Write any three applications of the internet used in communication
systems.
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14. (a) STl SAfTRr Thst ST i & fag sTmawess wd (Midera) fafag |

(b) 3 o fg-fd v &, frfei & wwaa & 92 & = A g & Ty e
&1 =i & iaad (foeres) i awie & o U U sA18e, Sefh 3T
aft yrae (Wied) omfafia wd 8 | 39 9 sl YaudT ¥ w1 g

ITed B Tehal 8 ?
(c) TSl bl =itgrs W o wwra g, Afe fefer & ot ot gl wu W &
ST Sefeh 371 gt el (Yeied) sfEtdd &d 8 2 3
(a)  Write the necessary conditions to obtain sustained interference
fringes.

(b) In Young’s double slit experiment, plot a graph showing the
variation of fringe width versus the distance of the screen from the
plane of the slits keeping other parameters same. What
information can one obtain from the slope of the curve ?

(c) What is the effect on the fringe width if the distance between the
slits is reduced keeping other parameters same ?

15. U vl TA.H.AR. (LCR) iy <t foreft 08 wHl. (a.c.) &9 & &0 @ e
ST & foreht aftEd-a Sl g ‘o’ 8 | 31 Jialdl Ry 99T Ry (R; > Ry)
T, ‘o % Bad o ¥ § fagq g ¢ o fagen (afteds) ot e % fore T
T 91T |
3 UH (@) o 39T 4 F=iferfaa goai & 3w &

(a) Topm qum & orATe 3ifYes <ftewn 3 3R w1 2
(b) Torm feufa ® wilk e o1feres B ot ==t 2 3

A series LCR circuit is connected across an a.c. source of variable angular

frequency ‘@’. Plot a graph showing variation of current i’ as a function of

‘o’ for two resistances R, and R, (R; > R,).

Answer the following questions using this graph :
(a) In which case is the resonance sharper and why ?

(b)  In which case is the power dissipation more and why ?

55/2/P 8
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16. (a)  3AYe! GLGRIehI <l o1 H YU GUGRIshi ohl 1%k =BT FA HHT STl
2 22 SR foreet Tose HIvT |
(b)  TUUT HHIRT o ITANT GNI GU1SY foh 3T qUU § Hed e wfdfers
B a1 7, 918 a%] 3ok A9+ hal W ot feva &/ | 3

(a)  Give two reasons to explain why reflecting telescopes are preferred
over refracting type.

(b)  Use mirror equation to show that convex mirror always produces a
virtual image independent of the location of the object.

17. S % T %1 TR qen v 3 @ guise foh ag e ditedd gk
e i Iufefa o, foret wror ® Ufa faga g i foon &1 q@igem & °
fohe b TR el ¢ |
fore &t TS Heclt 1 TW-Uhed 5 mH 7 | 380 YaTEd fagd 9’ 1 7F 30 ms
H4A T 1A B IR | 39 Feeit ¥ I faga-ags 9o (3.00.T%6.) &1 99

gferferd i | 3
rerE

reehed oh (T TRE 1 oM, fRr-fagfahl 4 w3 e fem & forg &R

i 3 2 98w § wm Fifaw |

yeREl (fayadt@n) W geefl &1 geh &9 @ 04 G 7 | gEt &

graeh fgga et sma i | feam e 2 - gedt i Brse = 6400 km. 3

State Lenz’s law. Illustrate, by giving an example, how this law helps in
predicting the direction of the current in a loop in the presence of a
changing magnetic flux.

In a given coil of self-inductance of 5 mH, current changes from 4 Ato1 A
in 30 ms. Calculate the emf induced in the coil.

OR

In what way is Gauss’s law in magnetism different from that used in
electrostatics ? Explain briefly.

The Earth’s magnetic field at the Equator is approximately 0-4 G.
Estimate the Earth’s magnetic dipole moment. Given : Radius of
the Earth = 6400 km.

55/2/P 9 P.T.O.
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18. ﬁgﬁg@zﬁaaﬁ%@m@ﬁﬁé?@aﬁﬁﬁwﬁwaﬁw%?
+ x-3T8 o TGN T (H=RT) il 55 ToR[d-grechid a1l I Teh Fawl-am
TS | faga don gresh &t f fown gurisy | fagd don greeh & %
YTCATOT (WTET) qAT =0T o a7 & e JFay @i fdfau | 3

How are electromagnetic waves produced ? What is the source of energy
of these waves ?

Draw a schematic sketch of the electromagnetic waves propagating along
the + x-axis. Indicate the directions of the electric and magnetic fields.
Write the relation between the velocity of propagation and the
magnitudes of electric and magnetic fields.

19. foreft deamfaes a6 e-faaare qon sweht o1ed o1y H wraey yw hif |
forelt feufarea uared i o1 o1, o-&F ®, 100 fe7 B | fohaq w93 & =,
39 et o1 Afgafed v 39 IRt 9 &1 6:25% BT ? 3

Obtain the relation between the decay constant and half life of a
radioactive sample.

The half life of a certain radioactive material against a-decay is 100 days.
After how much time, will the undecayed fraction of the material be
6:25% ?

20. 3@ H g T qfHY (S1eT) il Jed aTiar &1 TH 19 I, Jafh T
gy atfar 1 uF 8 | 9 X @ Y /i & &= 6 V &l th ot S &
T, A 39 YRYY (1) W ATEY qAT (i) H Giad ol ol U F1d hiferg | 3

I
X e— A

Find the equivalent capacitance of the network shown in the figure, when
each capacitor is of 1 pF. When the ends X and Y are connected to a 6 V
battery, find out (i) the charge and (ii) the energy stored in the network.

X e ¥
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21. 3oo@ hive fh favyaumdt (defmndier) frm fagra w onutfa 8 | w0 @
Freh fafan e fopet favemmdt (aeRmmfier) it g gnfear @ glg i
Tehdl & | foreh At & faga-amees ot (3.0H.T%.) I 7194 % g, dieediet i
ot | fawemrdt (qefimier) i adiwar =i & St g 2 3
State the underlying principle of a potentiometer. Write two factors by

which current sensitivity of a potentiometer can be increased. Why is a
potentiometer preferred over a voltmeter for measuring the emf of a cell ?

22. (a) UK o Wl =Evr & uei # ‘fafewon f dgar e i uftariia
i |
(b) TV eHTT 1 QI TR ST H Tk AT T 1 SR gEd At T R |
3 ol bl dfigar g9 2 | 399 @ foeEd () ufd uenies &wwa gfa deve
®ISHI I T AUF R, (i) THR-SoragHl hl Afhan Tfas il H
A Ak 8 ? 319 IR h1 gE o foqw swmor fafem | 3

(a)  Define the term ‘intensity of radiation’ in terms of photon picture
of light.

(b) Two monochromatic beams, one red and the other blue, have the
same intensity. In which case (i) the number of photons per unit
area per second is larger, (ii) the maximum Kkinetic energy of the
photoelectrons is more ? Justify your answer.

Qug g
SECTION D

23. T T THE & RO Th el § {Ogq-G=no @R 1 T qR @ 8 ¢ W
= TR T | 3Heh 9 @ I g FD STl 4 36 @1 3R I ISR TSl 6
feRR W@ =TT | 59 & 9 dR (had) &l 1 o1 ®@ o, 39S 4 3= @ ol
3R T 38 gohd T QL 8T 1QAT, ATk of T AR &l P 7 Tk | Gohcd IH &
3TH | %S I =l T3 | IS I8 SA o (¢ Sl & IH o 1T |
39 e W i frefafaa s % 3w e 4
(a) 39 U % SIF TS g JERid &1 Hedl ol 3eeid shiftay, |
(b)  Tordl Sieshd gU T dR W AfG Ul 98 Q1 I g FH AF B,
Tohd oxl T 3Rl G | W @l (ATdeh) TRl T Tehdl & | SHehI
T HA B ?

(¢ Togd va= 9 3 fogd-ift 1 g foua IuvihieTl @ qga™ (=)
T Ugd, 3Th! dleed i 3Afd 3= oL fear Smar 2 | Tase hifSw, =41 |
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During a thunderstorm the ‘live’ wire of the transmission line fell down
on the ground from the poles in the street. A group of boys, who passed
through, noticed it and some of them wanted to place the wire by the
side. As they were approaching the wire and trying to lift the cable, Anuj
noticed it and immediately pushed them away, thus preventing them
from touching the live wire. During pushing some of them got hurt. Anuj

took them to a doctor to get them medical aid.
Based on the above paragraph, answer the following questions :
(a)  Write the two values which Anuj displayed during the incident.

(b)  Why is it that a bird can sit on a suspended ‘live’ wire without any

harm whereas touching it on the ground can give a fatal shock ?

(c) The electric power from a power plant is set up to a very high

voltage before transmitting it to distant consumers. Explain, why.

Qs g

SECTION E

24. (a) Torwars & femi =+ faRay qen wose Hifse 76 3 fhm syr W ahama
g |
(b) T Tl o fIgq-aTEsh 9 (3.0H.UH.) hUM: E, a1 E, 3 R =i
gfeRier ShUST: 1y QA 1y & | A ST A THR (Y19d) pH H IS 8 | 3
Al % TgT THA §G % () gdawe®d 9@ (3U.O%.)
(i) sTaies Sfllg & U =i Yoad T 1 38 THEISH 6l
TieReia o Heh | 5

YT
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(a) “Trdll gse H ufiEg (S5) MO + Q < RV A& oh! AR foggq e,
39 53 o AR a7 9T (AM) W R 78 hear |7 39 wed Hi
gfse o T g1 sror i |

(b) < HIEH JATHR T 1 qAT 2 1 BT R 2 | ek IRaeh SAew o1
HHIM: — A qAT + A C/m & | 37 g TSN Sl TH1ET 3T 39 YR T&T 71 3
foh 37 hmal o o9 1 g RV3 & | 9T ‘1’ o g W e fagd-&= &
gf@ror (A) qen fem sma Hife | 5

(a)  State Kirchhoff’s rules and explain on what basis they are
justified.

(b)  Two cells of emfs E; and E, and internal resistances r, and r, are
connected in parallel. Derive the expression for the (i) emf and
(i1) internal resistance of a single equivalent cell which can replace

this combination.
OR

(a)  “The outward electric flux due to charge + Q is independent of the
shape and size of the surface which encloses it.” Give two reasons
to justify this statement.

(b)  Two identical circular loops ‘1’ and ‘2’ of radius R each have linear
charge densities — A and + A C/m respectively. The loops are placed
coaxially with their centres R+/3 distance apart. Find the
magnitude and direction of the net electric field at the centre of

loop ‘1’

25. (a) BETE % Hgrd % I U Uk THAA qUIT o 99 H1eI9 9 foa
HIegA § =0 1 ewisq | 3E@ Tl q1eIHl § qUii <hl =l o §i9

ITUT T I |
(b) () TrEl dicRise W Mfia 1gfad Jehrer Waeha: giod (derisss)
ERURIIE IR

(i) 9 AYfd TR fold Wiesm | god #1es| | YAY Hal 7, @
g T WISl ok IS W WEdd ¥ gfad & a1 7 | 39

qiEreT o T st o g o st ol SFcad hIf | 5
arera
55/2/P 13 P.T.O.
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Teh IV <1F o QI I5ai shl Fshdl FATC T (R) & | 38k IRGRi qard
(TTETT) T IUSATD py & | 3H ARG H ST M AR AUGATh (1, HIEH
% groeh o @l TR |

(a) 39 HANH ! Icd BihE gl 71 HIWT |
(b) Tore feufa o 98 HaieM T9arl &g i wifd SRl & 2
(c) 9 U a%q 08 ¥ §gd g e &1 3R py > (p + 1/ 2 7, a1 38 feafa

% fou foor sTR@ oA13T | 39 TA (S¥aEeT) gRI s Ufdfers
Thfdl T BT 2 5

(a) Use Huygens’ principle to show the propagation of a plane
wavefront from a denser medium to a rarer medium. Hence find
the ratio of the speeds of wavefronts in the two media.

b) @ Why does an unpolarised light incident on a polaroid get
linearly polarised ?

(i1))  Derive the expression of Brewster’s law when unpolarised
light passing from a rarer to a denser medium gets polarised
on reflection at the interface.

OR

55/2/P 14
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A biconvex lens with its two faces of equal radius of curvature R is made
of a transparent medium of refractive index ;. It is kept in contact with
a medium of refractive index p, as shown in the figure.

(a)  Find the equivalent focal length of the combination.

(b)  Obtain the condition when this combination acts as a diverging
lens.

(c) Draw the ray diagram for the case p; > (u, + 1)/ 2, when the object

is kept far away from the lens. Point out the nature of the image
formed by the system.

26. 3T TETS % & AR AR 1’ qAT 2 | HA: [, a1 I, 3T9REdl g JaTfea
3T R | A R e o @ faen  senfed &1 @ o I ari % ot
T d 7, d@ IR 1 % HRU AR 2 T ARG Frehid &5 B % [T b I
HINT | THH Th I9Yh ARG ! TEEAl & AR 1’ o HRUT R 2’ hl Thih
(3H1E) TS W A dTel &t ol B (IR qen 3ueht fem sma i |
afe SHt art A fagga wma fagda feeneti # &), A1 5@ 5ot 1 gHfa # fohw wHR
giEd BT ? T SASieh b1 39 fo[q 9 & WH.STE. (S.I.) T i
qRATYA e % fag i | 5

YT
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forell It w1 wafies qen fediee Hefcrl Hl e i =Jawen &
foTT wsh 3tavaes @ SIS | I8 fohw faga W el 8 2 Tt gt
aftes qen fgdfteoss Hefoi &1 diccarsti & =9 wh gravg, wafis o
fediare Seforal o aR & Wi sl T&AT & UGl § UTed I | STh Trere i
T A o TI0 I3k gl G Rehed 13Tl &1 Sooi@ i |

STEdfeeh ZEBEU | FHoll &9 o his a1 BT H1 Ig@ HIT | 5

Two infinitely long straight parallel wires, ‘1’ and ‘2’, carrying steady

currents I, and I, in the same direction are separated by a distance d.
Obtain the expression for the magnetic field ]—3> due to the wire ‘1’ acting
on wire ‘2. Hence find out, with the help of a suitable diagram, the
magnitude and direction of this force per unit length on wire ‘2’ due to
wire ‘1’. How does the nature of this force change if the currents are in

opposite direction ? Use this expression to define the S.I. unit of current.

OR

Draw a necessary arrangement for winding of primary and secondary
coils in a step-up transformer. State its underlying principle and derive
the relation between the primary and secondary voltages in terms of
number of primary and secondary turns. Mention the two basic

assumptions used in obtaining the above relation.

State any two causes of energy loss in actual transformers.

55/2/P 16
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MARKING SCHEME
SET 55/1/P

No. Expected Answer / Value Points Marks | Total
Marks
Section A
-1,01 The emf of a cell is equal to the terminal voltage when the circuit is open. 1
:_21 Q5 .
-3,Q2 Alternatively or
- The emf of a cell is greater than the terminal voltage when current is drawn through the cell. 1
Alternatively or
The emf of a cell is less than the terminal voltage when the cell is being charged. 1
. or
Alternatively 1
=V +ir e=V wheni=0
&>V wheni>0
<V wheni<0
Alternatively ol
Emf of cell is work done by the cell force (of non-electrostatic origin) per unit charge, as 1
charges are transferred through the cell.
The terminal voltage is work done by the force of electric field per unit charge as charge
move across the terminals of the cell through the external circuit.
(Award this 1mark if the student distinguishes between emf and terminal voltage in any one
of the ways given above) 1
-1, Q2 The kinetic energy of a negative charge decreases in going from point B to 1
-2, Q4 point A in the given field configuration.
-3, Q5
Alternatively or
Decreases 1 1
-1,Q3 A repeater picks up a signal, amplifies it, and re transmits it, thereby 1
-2, Q2 extending the range of a communication system.
-3, Q4 Or
Alternatively
Amplifies and retransmits the signal. 1 1
t-1, Q4 Concave Lens 1
-2, Q3
-3, Q1 Alternatively Or
It can be convex when the ambience is of higher refractive index. 1 1

( Award one mark if the student writes the lens as a convex lens and gives the
reason for this)
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-1, Q5
-2,01 Xc
-3,Q3
" 1
=3
S
FREQUENCY —» |
(Award %2 mark if the student just writes X, = i but does not draw the 1
graph)
Section B
-1, Q6
-2, Q7 Writing the two equations: Yo+
-3, Q10 Values of R & S: Yo + Y
R 40 .
—=— 3R =2S i
S 60 ® 7
e (ii) Y
S 40
Simultaneously solving the equations we get 1, + 1
R=8Q and S=120
-1, Q7 .
-2,Q10 || Writingu = = 7
-3, Q8 Calculating V Yo
Writing Yes or Depends Ya
Reason Y
i+e=A+D 1
3 3
ZA + ZD =A+D Yo
11 . 2
D=§A=§x60=30 s
Or y
1 1 2
# sintc  sin45° v
C 3x108 2
7 —  — 2 /o
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=2.1x10%m/s
(also accept V = (%) x 108m/s)

Yes (or Depends)
Y
Reason: 1 depends upon 2, the wavelength of the incident light

(oru=A+ %) Y 2
-1, Q8 "
2 86 Writing 2nr = nd Y2
-3,Q9 De Broglie formula 1 = S Ya
Getting Bohr’s second postulate 1
For a stationary state 2zr =nA () | Y2
By De-Broglie hypothesis wavelength of electron-wave is 1 = o (ii) | 15,
p
Equation (i) and (ii) give rp = n2L Yo
T
. nh 1 c R .. 1 2
Le. |I= Py (+ I = pr) which is Bohr’s second postulate of quantization of 2
T
angular momentum.
-1, Q9 In ground wave communication, the e.m. wave glides over the earth’s surface. | 1
-2, Q8

-3, Q7 At high frequencies, the rate of energy dissipation of the signal increases and | 1
the signal gets attenuated over a short distance.

Alternatively
As the ground wave glides over the earth surface, its changing magnetic field | 1
induces an electric current, on the surface.

At higher frequency the rate of variation (of magnetic field) is larger inducing
a larger current, so energy dissipation of the signal is more. So the higherthe | 1
frequency the more rapid is the signal alternation.

2
-1, Q10
-2,Q9 Photon: hv = % K ”
-3, Q6 Electron:A = % .
Calculating P .
Photon: hv = E = % orl = ;;_c )
Electron: A = g )

1. I ~ ~
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Section C

-1, Q11
-2, Q20 Finding Equivalent Capacitance 2
-3, Q15 Finding Charge Ya
Finding Energy Ya
The equivalent setup is
A
_ ij?"@ c\j/“\); i . C-Lv .
F:\\g "{3\7 = ﬁ’x\\/ ﬁq = — =
Here V, = V3 (A & B are at the same potential) so the bridge capacitor can be
removed.
(i) Q=CV =6 uc )
(i) U :%qv —184 ”
NOTE:
(1) In case the student gets an incorrect answer for the equivalent capacitance
(Ceq) but uses his/her calculated value of Ceqto correctly calculate the
(1) Charge and (ii) stored energy, award him/her ¥2+% marks
respectively.
(i) If a student just writes the formulae g = CeqV and
u= %Ceq V2 but does not do the calculations, award him/her a total of
Y marks for the second part of the question.
3
-1,Q12 Principle 1
;'2' Q21 Two Factors YotYa
-3,Q16 Reason for preference 1
Principle: The potential drop, across a part of a length | of a uniform wire of | 1
length L (L>I), is proportional to the length I.
Two factors: (i) increasing the length L of the wire Yo
(i) connecting a suitable resistance, R, in series with the Yo
potentiometer wire.
Reason: At the balance position, there is no net current drawn, from the cell Yo
and the cell is effectively in an open circuit condition.
This is not so for a voltmeter. Yo 3
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-1, Q13

-2,Q22 (a) Definition 1
-3, Q17 (b) (i) Number of photons comparison Y2
Reason Yo
(iii) Maximum K_.E. Y2
Reason )
a) Intensity of radiation is determined by the number of photons incident per
unit area per unit time. 1

b) (i) Red Light
Reason: Energy of photon of red light is less than that of a photon of blue | %
light Yo
(Alternative hv,.; < hvyy,.)

(i) Blue Light
Reason: Energy of photon of Blue light is more than that of a photon of red | %
light Yo
(Alternative hvy,, > hv,.q)

Note:
[If the student writes the Einstein’s photoelectric equation: 3

1,
hv = hy, + Emvmax

Instead of the reason in part (ii) award him/her % mark only.]

-1, Q14
2,016 (@) Two reasons Yot+Ya

-3, Q18 (b) Writing mirror equation 1
(c) Proving the given result 1%

Reasons: Reflecting telescopes can be made to have
(i) Larger light gathering power Yo
(ii) Better resolution Yo
(Also: less expensive; easier to design; free from aberrations) (any two)
L () 2
v o u f u—f
As ‘u’ is always —ve for a real object and “f”is +ve for a convex mirror (as per 1
Cartesian sign convention)
= v is always +ve. Y
Hence, the image is always on the other side of the mirror (and hence, virtual | %2

for all u) 3

-1, Q15
-2, Q17 Statement of the law 1
-3, Q11 Example 1
Numerical 1

Lenz’s law applies to closed circuit determining the direction of induced

rirrant ctataac C“Tha indiinad amf awill annaar in ci1inh a Airantinn that it nnnncne 1

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



e

(Also accept any other example appropriate)

di
&l = L— 1
(4-1)
=5x103 X —————V = 0.5V
2] 30 X 103 1
3
OR
Difference and Explanation 1Y%,
Formula Yo
Calculation and result 1
In magnetism, Gauss’s law states: § B.ds=0 Y
In electrostatistics, Gauss’s law states: § E.ds = Si ez
1
Reason: Isolated magnetic poles do not exist %
MO —7 m
" 4m (R3) 10 (F) Y
0.4 X 107* x (6400 x 103)3 1,
m= .
107
Y 3

=1.1 x 1023 Am?

-1, Q16 -

2,018 Production Ya

-3, Q12 Source of Energy Ya
Schematic Sketch - Ya
Directions of £ and B: Yo+l
Relation Y

Production: Electromagnetic waves are produced by ‘accelerated Charges’ Yo

Tha hattarv/ Flactrie fiold that arralaratac the rharna earriare ic tha eniirra nf 1/
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Schematic sketch/ diagram

y

E ->
€ ~ig E x B indicates the dierction of propagation

)

— Y.
Directions of?AIong y axis/ Along z axis ’

Y.
Directions of B Along z axis/ Along y axis ’

E Yo 3
Relation: ¢ = 3
-1, Q17 —
-2, Q19 Writing the formula: N = Nye ™ Ya
-3, Q13 Obtaining the Relation 1
Numerical 1Y%
We have N = Nye ™ Y
When ¢ = T (the half life), we have N = = &
2
NO —AT1
7 = Noe 2
This gives
In? .
T = — 2
5 A
4
Numerical: We have - = 6.25% = 22 = = = (1) 2
N, 100 16 2
~ Required time = 4 x (half life) 1,
=4 x 100 dayS 1 3
= 400 days
-1, Q18 - : :
-2, 011 Two important considerations YotYs
-3, Q14. Circuit Diagram Y
Principle Y2
Working 1

Two important considerations
Heavy doping of both p and n sides Y
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(Award %2 mark even if the student writes only one of these)

Circuit diagram

] Yo

=Rs
Unregulated %—I—.
Voltage
9 py L o Regulated
Vi o SR Voltage
J- Load v,

Zener diode as DC voltage regulatr

Principle: Even small reverse bias voltage (5V) can produce a very high 1,
electric field because the depletion region is very thin

Working - The unregulated DC voltage is connected to the Zener diode 1 3
through a series resistance Rs such that the Zener diode is reverse biased. In
break down region, the Zener voltage remains constant even though the
current through Zener diode changes. This helps to regulate the output voltage

-1, Q19 Energy band diagrams 1%
-2,Ql2 Effect of change of temperature 1%
-3,Q21
Overlapping "
H o gty o1 T Condulion
§‘ band ' g : bard H+16+
s Ev g’ E, 2 EV 1/2
g | Be—————— :::;”C" s Eg < 3eV E° g Valence
@ g vog| e/ e
w I% m
(i) (ii) (iii)
(1) In conductor, collision become more frequent at higher temperature 1y
lowering conductivity.
Yo
(if) In semiconductors , more electron hole pairs become available at higher
temperature so conductivity increases.
- - - - 1/2 3
(iii) In insulators , the band gap is unsurpassable for ordinary temperature
rise. Hence there is practically no change in their behavior.
-1, Q20
-2, Q13 (a) Three Basic units & their function YotYotYo
-3, Q22 (b) Three applications of Internet Ya+1o+Ya

Three Basic units
Transmitter: Y
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Communication channel: Yo
The link for propagating the signal from transmitter to receiver.

Receiver: Yo
Extracting the message signal from the signal received by it.

Three applications of internet:

(i)  internet surfing Ve
(i)  E-mails +
(iii)  E-banking Ve
(iv)  E-shopping +
(v)  E-booking (e-ticketing) Ve
(vi)  Social networking 3
+ additional applications(Any three)
-1, Q21 —
-2, Q14 (a) Conditions Yo
-3, ng (b) Formula )
Graph 1
Effect on Fringe Width Yo
Information from scope Yo

Conditions: The two superposing sources must be coherent and obtained | %2
from the same source.
(Also award this %2 mark is the student just writes that two sources must

have the same frequency)
Formula: g = D
=F 7 g 1y

§
1
i —»D
Slope = % or A = slope X d 1y
Effect: the fringe width would increase
(Alternatively : B « %) 2
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t-1, Q22
-2, Q15 Graph 1

-3, Q20 (a) Sharper resonance Yot+Ys
(Case + reason)

(b) More power Dissipation case Yo
Reason )

Y & 3
L : ——
(a) Sharper for R =R;
wyl 1

Sharpness of reasonance = o
(b) More power dissipation for R = R; Ya

Yo 3

Yo
Y2

2
At Resonance, power dissipation = V? o« % (for same V)

Section D

-1, Q23
-2, Q23 (a) Values 1+1
-3, Q23 (b) Reason 1
(c) Explanation 1

(a) Presence of mind, careful, helpful/Awareness etc. (any two). Yota

(b) The two feet of the bird, sitting on the live wire, are at the same potential. | %2
Hence, no current passes through its body.

The potential difference between the earth and the live wire when somebody | 1
touches a live wire, standing on the ground can result in a passage of current,
so a fatal shock.

(c) Transmitting the power at a very high voltage is equivalent to lowering the | %2
current to a very low level, so

Transmission losses (= i*R) are minimized. Ya 4

Section E

-1, Q24

-2, Q26 Obtaining the expression for magnetic field 2
-3,Q25 Diagram & Force (magnitude & direction) Yotioti2
Change in nature of force Y2
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\ ]/2
; r .

—

Consider a (circle) Amperian loop of radius ‘d’ centered at the wire ‘i’ and
having its plane perpendicular to the wire. 1

§§dr = /Lloil
By symmetry B has the same magnitude at every point on the contour, and is

tangential. If we go along the contour anticlockwise, Bis along dI' and y
2

B.dl = Bdl

B dl = i, B27d = i, v,
. ol
- B = 2;5 1y

Now F = izrz xB, -
. Il
Foi =ipl,B = % (substituting the value of B)

. Force  wiii,
" Length 2xd

Yo
F is directed towards left so wire ‘2 is attracted by the force of magnetic
field of wire ‘I’, acting on it. Yo

If I, reverses direction, F is directed toward right i.e. wire 1 repels wire 2°.

F
Ifiy=i;=1ampandd=1mthen — =~ N/m

| 2z
=2x107 N/m 1
Definition of SI unit of current 5
Or

Diagram Yo

Principle Ya

Deriving the relation 2

Two assumption Yot

Two causes of energy loss Yot+Ys
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Soft iron core

Yo

|

ALURLIE | ’

LNdNI
AlBpuoIas .
1NdLlnG

X

Principle : A transformer is based on the phenomena of mutual induction, i.e., | 1,
whenever the current flowing in the primary coil changes, an emf is induced
in the secondary coil.

Yo

d
Let d_qi be the rate of change of magnetic flux per turn of each coil v,

.emf induced in the primary

dg
E, =N, ot Yo
emf in secondary
E, =N, d¢
dt Yo
Np & N;s are the no. of turns in primary & secondary coils respectively.
ES _ ES — NS
E, E N,

Assumptions

(i) The flux linked (=@) with each turn of primary and secondary coils, has
the same value.

(i) Induced EMF in primary = applied A/c, Voltage across it.

(iii) The primary resistance and current are small.

(iv) There is no leakage of magnetic flux. The same magnetic flux links both, | 15+15
primary & secondary coils.

(v) The secondary current is small.

(Any two of the above assumptions)
Energy losses are due to Yot |5

(i) Flux leakage/ Eddy current/ Humming sound/ Heat loss (I°R)
(if) Hysteries loss

(Any Two)
-1,Q25
2 Q24 (a) Two rules & Justification 1+1
-3, Q26 (b) Deriving the expression 2+1
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junction is equal to the sum to currents leaving the junction. This rule is based | %2
on the law of conservation of charge.
(ii) The loop rule: The algebraic sum of the changes in potentials in any loop | %
is equal to the algebraic sum of emfs.
YIiR=>E,
The basis of this rule is the law of conservation of energy for electric circuits. " 5
(b) r
H”TJ AR
a }ﬁ b
I —— 5 ”v”\i\ﬁ —— ’»Jv”v\/\
R \—‘
/\/‘ v’\\ /\ . /\V/* v’\\ /'\
Fig. 1 Fig. 2
S T : Yy
Atjunctiona =k +Ip ... (1)
For the two loops involving Rand r; and R & r
1
R+hn=& ... (ii) &
. Yo
IR+ =¢0 ... (ii1)
solving (i) , (ii) and (iii) simultaneously we get 1
iR+ =&b¥eEL (iv)
L+, L+,
Fig, (ii) shows the equivalent circuit, giving the equation
IR + i feg = €eq (v)
Comparing equation (iv) and (v) we have
foq = nre e = & t+éen Yotlsy |3
n+nr n+rn
5
Or
a) Two reasons 1+1
b) Finding the Net Electric Field 3
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The figure shows two surfaces A and B of different shapes and sizes
enclosing a given charge +Q.

(i) For a given charge, the number of field lines, emanating from it, depends
only on the net charge enclosed and not on the shape or size of surface

enclosing it. 1
(i1) By Gauss’s law of electrostatics, the outward flux of the electric field is
the f E.ds = g- This is same for both the surfaces, since both enclose the 1

&
same charge (Q).

(b) Field of the centre of loop 1, due to its own charge = zero
(This is because each element of the loop, has a corresponding symmetrical 1
element which produces an equal and opposite fields at the centre)

Yo 5
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For finding the field at O,, due to coil 2

Total field at O; due to two elements dl; and dl, of coil 2.

= sum of their horizontal components

_ 1 22dl _ 1 22l RV3
" 4mey T (2R)2 cosv = 4mey "(2R)2 T R
1 22dl 3 y
S 2
dmte, (2R)? 2
. V3o Ya
- Total field at 0O, = E "4R2 (Z al) over half the loop 1
_ V32 3
= ey ar2 TR

_ 1 V3mA _ V3mk
T4meg T 4R 16g9R
This field, as seen from above, is directed along the line Q, Q; -
1 [(n\/—)l] (along 0, 0,) L

4meg

- Total field at O, due to both the coils O; -

Alternatively

1
The field at an axial point of a circular loop of radius R and linear charge
density 4 is given by L
- R &
E=
20 (R2 4 y iz
The field at C
AR R
is E=E;+Ey =0+ \/_3 towards left 72
2¢€0 (2R)
towards left. Yo

~ 16y R

(E1:03|ncez=0)
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(Ez is towards left because Ais  (+)ve)

:-l, Q26 (a) Diagram 1
-2, Q25 oy sins
- Proving % = — 2
-'31 Q24 v sin,
(b) (i) Reason 1
(if)Brewster law 1
Incident wavefront
AN B
v, T
" i
Medium 1 i
P A 2 r c P’ 1
Medium 2 r
E Refracted
Uy <y E wavefront

(@) We consider refraction of a plane wave at a rarer medium, i.e., V1 > V2
The angle of refraction will be greater than angle of incidence.
nsini=nysinr

...n
sinic = -2

m

. &

n, sini

“n, sinr
But Z—z = ratio of speed of lights
1

U, sini
2= Ya 2
vy sinr

(i) Itabsorbs the electric vectors of the incident light along the direction of

alignment of its molecules and only lets the perpendicular electric vectorsto | 1,
go through.

(ii) At the Brewster’s angle of incidence (4ip) 1

. T
ZLlg +LTR = —
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ini .1
= S_In 's _ tani; (=)
sinrg 2

This is known as Brewsters’s Law.

Yo

Or
Equivalent Focal Length 2Y5
Obtaining the condition 1
Nature of combination + Ray diagram 1 Yy
Nature of image Yo
The image distance V; for the surface is the object distance for the second 2
surface, Radius of curvature of the first surface is R that of the second
surface is —R
M 1 m-l S
vV, U R (Refraction at first surface)

£ 4 274 (Refraction at second surface) Yy

VvV Vv -R

N T e
V u R

At U=—0o0 V=f
Lo MR
2 —pp -1

(b) For the combination to be diverging
f <0

H, +1)
2 Ya
+1
(c) for ,U1>ﬂ22 , >0
So the combination acts as a converging lens
H2R )
2 — pp =17

This requires 24 < (

(of focal length f =
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Yo 5

_n
Z

The image formed is a real image.
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