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TTAT=T 3397 :
G) @t goT IAar & | 57 J97-77 § F7T 26 FT & |
(i) SHYH-Y7 &5 YT & : GUS 37, @S &, GUS &, TS & 3K @S J |
(i) GEHTETTE, JAP F1 JFHE | TETHS5 Jo7 8, TAB 52 3B E |
GUEHFH 12 T &, T% &3 3% & | G T H 4 3% F % ToaTeIRT o7
BN GETT3 Fo7 8, T9% &5 IH E |
(iv) ¥¥7-97 § GG W FI3 [dHey 781 & | a9y, 3 371 ara v 397 4, o7 37b]
FIGT Tb J97 7 3N g 7Hl qret dil JeA @ ST=aRkes TIT G 19T T 8
8F Fol 7 379! 13T T 7T § G et Th I97 & FAT 8 |
(v) T8 SEIIF & Y HEfcigad Wifasw [adial & qrl &7 3991 # qhd & -
c=3x10%m/s
h =663 x 1072 Js
e=16x10"1°C
n,=4nx 107 Tm A™?
g, =8-854 x 10712 C2N1 m2

1
4re
(o]

=9x 10° N m?2C?2

m, = 9-1 x 103 kg

L T goqH M = 1-675 x 10727 kg

I T GodHM = 1-673 x 10727 kg
TG T = 6-023 x 1023 gfd 7w Hie
Siegad™ e = 1-38 x 10723 JK!

General Instructions :
(1) 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.
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(iit)  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 10734 Js

e=16x10"1°C

n,=4nx 107 Tm A~

g, =8-854 x 10712 C2 N1 m™2
1

4re
0

=9 x10° N m? C2

m, = 9-1 x 103 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!

Qs A
SECTION A

1. U & 3M9aq i1 o foIu, & Areami A 991 B H 319dd shivT shHSl: 25° 99T 35°
@ | Tope wTeam o Yehrel <l =Tel gEk HIedH hi ol H HH 8 ? 1

For the same angle of incidence, the angle of refraction in two media A
and B are 25° and 35° respectively. In which medium is the speed of light

less ?
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goft LCR UR4Y § 3ATE & TUraT ek g shl TRTST €IfST | SEehT UH. 38,
(S.I.) AT &1 3 ?

Define the term ‘quality factor’ of resonance in series LCR circuit. What
is its S.I. unit ?

g1 o &l Ufauegehi ol S8, g & o B ¥, 98 Jufishn # o Rt qred
(THTaR) SHH T SIST SaT 8 | g genedl W I -V a3k (UT%) <1 AR g T
2 | 30 ¥ S99 UT% Afeehl & THR A bl YelRid i g 30 =i 2

A

V—

Two metallic resistors are connected first in series and then in parallel
across a d.c. supply. Plot of I —V graph is shown for the two cases. Which
one represents a parallel combination of the resistors and why ?

A

V—

T foirg 3TTa +Q Torell =TeTeh g8 o urd fed 2 | 39 ST1e™ 1 =Teieh I83
s & [@TsTl H1 FAR@ HINT |

A point charge +Q is placed in the vicinity of a conducting surface. Trace
the field lines between the charge and the conducting surface.

Tore TR SaEe § oS E & TeH foafEu |

Write the function of a transducer in communication system.
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Qs d
SECTION B

6. cuiu T fawamrdt (WeRriier) uftwy #, yw-fage fog X W ma 2ar 7 |
0T Higd [ARY foh Tqerm fomg el TaMT=aiG g 5
(a) 3= @l W=l sl AANEfdd Wed ge gty R 1 a1 fear S
(b) R fER W gu vfy S =i we femn s | 2

In the potentiometer circuit shown, the null point is at X. State with
reason, where the balance point will be shifted when

(a)  resistance R is increased, keeping all other parameters unchanged;

(b)  resistance S is increased, keeping R constant.

Pl
i =
A X B
—0
7. GO 6 Sm qr g ‘e qr At d@ 99 (3rm) Hifse | gerer di
W T i 40 MHz g aeh & 991 €ifd 8 2 2

Distinguish between ‘sky wave’ and ‘space wave’ modes of propagation.

Why is the sky wave mode of propagation restricted to frequencies upto
40 MHz ?
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10.

55/3/B

BIEGISH THTY i fmrqw sfeen H ufGhAw #d g fohel soiag @ @reg
< Siel! aTeed &1 7F A KT | (fem e 2 B, = — (13-6/n2) €V a0 SR
= r, = 053 A) | ¢ Sifeft auied fora yehr ftafda g, Sia Soraer g
3Aford T &l ?

Determine the value of the de Broglie wavelength associated
with the electron orbiting in the ground state of hydrogen atom (Given
E =- (13:6/n2) eV and Bohr radius r, =053 A). How will the de Broglie
wavelength change when it is in the first excited state ?

Ifg BTSN TTHTY] 6l Fdam oTawen | Ixoff —13-6 eV 8, al Fetan o fgd=
Iafora SfaEenett ¥ gEeh! i qun feufas et wma hifsm |

Given the value of the ground state energy of hydrogen atom as
-13-6 eV, find out its kinetic and potential energy in the ground and
second excited states.

fopell wweg Brepivfia wiw & TIsd W sl wepre st T foptor s o ey,
Tosm &1 SUR @1 & FER T (ER0T) il B | 39 TR & foe ofvedd
IV BT A I hifoe | feam w8 i & 57 & vered =1 s1vedes = 3.

AT

Hid h Th I ¥ 1 AT 1-5 8 | T B g 20 cm B |
T UH WIS H 1@ T 2 e 319 1465 @ | 30 o ol Bishd gl §a
HIfT | 39 o9 1 fhaq STuadTes % WEeaw T WET WC fh I8 @| auad g
&1 3fie (=meX) 6t wifd sTaar =X ?

A ray of light incident on an equilateral glass prism propagates parallel
to the base line of the prism inside it. Find the angle of incidence of this
ray. Given refractive index of material of glass prism is J3.

OR

A biconvex lens of glass of refractive index 1:5 having focal length 20 cm
is placed in a medium of refractive index 1:-65. Find its focal length. What
should be the value of the refractive index of the medium in which the

lens should be placed so that it acts as a plane sheet of glass ?



T us |
SECTION C

11. (a) T=fafea foed-grech faferton # & foraehl oTmafi o= ot 9 9 7 -

wusTHT fafertel, wrm (X) foptel, gam-awi
(b) 39 hH TR foh forq-grachia TOI | IHofl q1 FoT BT @ ?
(¢ HH AW (WE) § T Al g3 Rl GG adl +
St T o T Teh ek fafa | 3

(a)  Which one of the following electromagnetic radiations has least
frequency :

UV radiations, X-rays, Microwaves

(b) How do you show that electromagnetic waves carry energy and
momentum ?

(c) Write the expression for the energy density of an electromagnetic
wave propagating in free space.

12.  Sfgrahia qun Sggrahia geret & offT =i guie & fore grdhe & @l
difer (sm5T) |
1 q THR o UGl b FEEehT AR H I Hl A o [T TH WA
TSR ST | 3

Draw the magnetic field lines distinguishing between diamagnetic and
paramagnetic materials.

Give a simple explanation to account for the difference in the magnetic
behaviour of these materials.

13. p-n G S % SH BH It Q TETEYUl AThaATAT i IUITH TG hi HEEAT
T Tyse HIT | 31d: 399 BT & a Ultrest-fave ygi st afernfya il | 3

Explain, with the help of suitable diagram, the two important processes
that occur during the formation of p-n junction. Hence define the terms :

depletion region and barrier potential.
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14.

15.

16.

55/3/B

YIS IcESih SIS (TA.Z.E.) &l a1 8 ? 3Th! SEfafY = #@ag o
fofae | weaera e wif arudiea foggq sieeti st g | 3 (LED %) I8
T g oy fafen |

How is a light emitting diode fabricated ? Briefly state its working. Write

any two important advantages of LEDs over the conventional

incandescent low power lamps.

10 uF a1 20 uF aifiar & g anfe 6 V 6 S @ Jofisen § g8 7 | it
% quid: SIS B W, g1 et i widi (dfgerren) & sa # wegds K
F TG (Ug) W@ o S g | wie (98) WA ¥ fefafed wown guma
T

(a) GGl § Gfea foeq-a el T

(b) S HGE W STEs ©

(¢) @Gl & wiel & i favarm ®

3T I hT gfee Hror Tt Hifre |

Two capacitors of capacitance 10 uF and 20 pF are connected in series
with a 6 V battery. After the capacitors are fully charged, a slab of
dielectric constant (K) is inserted between the plates of the two
capacitors. How will the following be affected after the slab is

introduced :
(a)  the electric field energy stored in the capacitors
(b)  the charges on the two capacitors

(c) the potential difference between the plates of the capacitors

Justify your answer.

foreht Meaifaea ugred < T 1 Ugeaar (Afshean) 6t qieamn e | saem
TE.37TE (S.1) W fafen |
20 =i % qvETq foRE USANfFT Tgrd & Tk A i UfFeaar 10,000 &
(forere) wfe Bepvs B | Sl 10 ©3 o UvEIq Eehl Ufecear (@fshaar) &
B 5,000 & (foered) wfid dehvg @ STt g | 36 T i AY-3(y qen
iR Wfeeaar (Ffseaan) wma Hif |
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Define the activity of a radioactive sample. Write its S.I. unit.

A radioactive sample has activity of 10,000 disintegrations per second
(dps) after 20 hours. After next 10 hours its activity reduces to 5,000 dps.
Find out its half life and initial activity.

17. fafafga & 39w e 3
() T 0 wm 4 gy feoe (o) o foadq, safasor 9ed @ forg uehr
grafad 8 2

(b) e g oo el |id @ 31T gY T % WA § T 9gd BT JARhR
a0y @ fean S, @ ey hi W % heg § Uh YH (SHehlel)
ol (wafe) femé <t & | wwemey, i |

(c)  Torelt qemesfl i faver swar (i) T Tehrer <hl TUICEA Qe (i) 9%q ao
AYGTIH T o S TIh ATEAH T hy R et 8 2

Answer the following :

(a) In what way is diffraction from each slit related to the interference
pattern in a double slit experiment ?

(b)  When a tiny circular obstacle is placed in the path of light from a
distant source, a bright spot is seen at the centre of the shadow of
the obstacle. Explain, why.

(c) How does the resolving power of a microscope depend on (i) the
wavelength of the light used and (ii) the medium used between the
object and the objective lens ?

18. I o Widid o # “fafertun bl dierar ue <Al aftymsy &g |
forell fSU 7@ 9Tg % §H TR @ W, 100 W IR (AGRA) | | 2270 A
quTeed & e fafeor stafaa g 2 | 9fe e fawa — 1.3 v &, at 3§
gTq 1 B B TG BT | A 0 TS I W Th ool d 30, I
AT (~ 10° Wm™2) a1 6300 A qUICEH 1 AT JehT 4fdd &, df 39 O
i 3rfshan (Fedi-=) @ ghft ? 3

AT

foga- g fafmont & el fom 1 Swam o e %1 ehm-fad
Hfiehtur SFTET | WaY § Sme hifre o a8 gefiet fohd gehR gehrr-faggq
TqTe o G} T&TUTT ShT TIIRLOT hidT 2 | 3
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19.

20.

55/3/B

Define the term ‘intensity of radiation’ in photon picture of light.

Ultraviolet light of wavelength 2270 A from 100 W mercury source
irradiates a photo cell made of a given metal. If the stopping potential is
—1-3V, estimate the work function of the metal. How would the photo
cell respond to a high intensity (~ 10°Wm™2) red light of wavelength
6300 A produced by a laser ?

OR

Set up Einstein’s photoelectric equation using the photon picture of
electromagnetic radiation. Explain briefly how this equation accounts for
all the observations in the photoelectric effect.

(a) <M foh TAHL. (a.c) @1 ¥ I 7T foEll /& L § 39y (2@) 3ied
oAt 1 A I BT B |

(b)  Torell &0t TA.3TR. (L.R.) 99 ¥, X; = R 3R 49 & AR I
HH P, @ | 99 39 999 o AfsRA H 91iar C 1 T UET GUTE SIS
fen s g, S X, = X B, @ IREIO0® 1 AE P, B Sl 2 |
P,/ P, "M %I J HINT |

(a)  Show that the average power consumed in an inductor L connected
to an a.c. source is zero.

(b)  In a series LR circuit, X; = R and the power factor of the circuit is
P,. When a capacitor with capacitance C such that X, = X; is put
in series, the power factor becomes P,. Find out P,/ P,,

Toreht =mere <6t fargq wicRigskar 1 gt € |

frTfera cemeTl § 919 o ©1Y UfaUgehdl o UEdd @l ¢4 & [y 37
(UTH) ST :

(a) Uk el * ferg

(b) U Ad=Taeh & g

T H Y HIWC foh ITE QAT o AR H T i, AEY dTEhl b T&IAT
ocd qen fasnfa et o uel § e 9T ST Fehdl B |
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Define the electric resistivity of a conductor.

Plot a graph showing the variation of resistivity with temperature in the
case of a (a) conductor, (b) semiconductor.

Briefly explain, how the difference in the behaviour of the two can be
explained in terms of number density of charge carriers and relaxation

time.

21. 3T HWgfeld (T.UH.) Hebd UTW i o ol Teh T HIGeAD hl sclich NG
EEIFN
12 V 3@t Sicear hl T a8 ol ol ST o] Hes-Hehd o JENU & oIy
fore ST 3 | WIgAs Tehd <hi TIER dieear 1 W feRar g =i arfeh
HIgTH Aehieh ol HH 75% & ? 3

Draw a block diagram of a simple modulator for obtaining amplitude

modulated signal.

A carrier wave of peak voltage 12 V is used to transmit a message signal.
What should be the peak voltage of the modulating signal in order to
have a modulation index of 75% ?

22. (a) IfC I & oS it U ¥ A Tl THI i Teh Teiizs grI <@l
ST 37X dioniss ol g1 U, @ @ T SR shi dierdm dedt ae
Tt Wl 7 | 39 YU il @A 7, 39 FSAT o ¢ IAER qA
TREIET/I5hH T I TG ! HEEAT | JU I |

(b) ¥ Ty fop Tt umeff mem @ wrafda yem S& gfaa 2 Smar 2 |
399 FE & AW I Fead T | 3

(a)  The light from a clear blue portion of the sky shows a rise and fall
of intensity when viewed through a polaroid which is rotated.
Describe, with the help of a suitable diagram, the basic
phenomenon/process which occurs to explain this observation.

(b) Show how light reflected from a transparent medium gets
polarised. Hence deduce Brewster’s law.

55/3/B 11 P.T.O.



23.

55/3/B

Qus 3T
SECTION D

RN o TGS I Ik SiFX H 3T A& o1 MRI (Freehid TG
gfdfers) srefier (sh) e 1 gere fean | 3 a8 wher qgm @ &k
3 39 91 | TR et sHam T =med o |

g AR MM A 38 IR | {94 YRR o AT hl TERIT ot 3T St ¥ o1
H W I ol TIH P2 ¢ @ | 3 THR AT A A TS I 3H GET
foTe Tsft st fora, aTfer STt ol 3ok AfEseh <hl RN o R H HYfIA SRR
e | | 38 900 € S Sl 3R AN 3(ud &1 § HH H §gd HRI
foett |

39 TH W A1eTia freferfad gei o I e
(a)  STT9ehI TF | AT, I&eh THAR qAT Sl GRT fohd oAl T SGeA Tt
™ ?

(b) 39 fo=R & MRI wieq0 & a4 |27 g4 1 &1 R Bl Hehd] g ?

(c) 98 AMd gC f MRI & fQ Sy Frechi@ &7 &1 91 0-1 T o1, 389
forelt TiefT (3TaS = 1.6 x 10710 C) W qrarh & gRI STRITUA &1 Fehel
A I HT AfhAH qAT FEAH HE R G, ARG Weld 10* m/s
EISE R

Asha’s uncle was advised by his doctor to have an MRI (magnetic
resonance imaging) scan of his brain. Her uncle felt that it was too
expensive and wanted to postpone it.

When Asha learnt about this, she took the help of her family and when
she approached the doctor, he also offered a substantial discount. She
thus convinced her uncle to undergo the test to enable the doctor to know
the condition of his brain. The resulting information greatly helped his
doctor to treat him properly.

Based on the above paragraph, answer the following questions :

(a) What according to you are the values displayed by Asha, her
family and the doctor ?

(b) What in your view could be the reason for MRI test to be so
expensive ?

(c) Assuming that MRI test was performed using a magnetic field of
0-1 T, find the maximum and minimum values of the force that the
magnetic field could exert on a proton (charge = 1-6 x 10719 C) that
was moving with a speed of 10% m/s.

12



Qus g
SECTION E

24. (a) Tl Hecll H Frach Food IRaaH § 38H fagq-aees 9d (3.09.T%.)
39 B AT 7, 3Hh hd e ? 3Ifd 3@ i GEEdr ¥ auH
FHITT | 308 B & fagd-grashia 31 & fm &1 Seoi@ HI |

(b) @ 9T (FE() H TH 10 cm x 2-5 cm AW I FRAHR I 2 R g&U
5cm‘§ﬁT?ﬂWF{3%|Eﬁaﬁ%&ﬁq¢w—mgwcﬁq?§a_ﬁ
T, 99 97 v R, TE ARG H W M ITHR 8L o AT A 7 |
rrh & T T < FHA o ot 8 |
() Torm gen ® Ifa forgq-ares st o1 WA 3tfYe B 2
(i) TorT <o | 1 UTIN & YaTfEd 9T T W hH g ?

31T I h gfSS b Aled HIfT | 5
X X X X X X X X
10 cm
X X X X X X X X
v< 2-5 cm

5 cm
U< 5 cm

AT

(a) Searadt g (TE.) SEE o g R |

(b)  HIfehd 3TR@ h! HETIAT A $Eh! HRATCY i ST HIT a1 Heet
i 3E (@) fr@aes 9@ (wus.) & fau = T
HIT |

(c) TIrehi &F § UH il 53 HScll § Uh =5k ohl A9 | Icqd e
forga-ares w1 (3.UH.Th.) H T H euN H fqC uw e
ST | 5
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25.

55/3/B

(a)

(b)

(a)
(b)

(c)

(a)

Describe, with the help of a suitable diagram, how one can
demonstrate that emf can be induced in a coil due to the change of
magnetic flux. Hence state Faraday’s law of electromagnetic
induction.

Two loops, one rectangular of dimensions 10 cm x 2-5 cm and
second of square shape of side 5 cm are moved out of a uniform
magnetic field _B> perpendicular to the planes of the loops with
equal velocity v as is shown in the figure.

(1) In which case will the emf induced be more ?

(i1))  In which case will the current flowing through the two loops

be less ?

Justify your answer.

OR
State the principle of an a.c. generator.

Explain briefly, with the help of labelled diagram, its working and
obtain the expression for the emf generated in the coil.

Draw a schematic diagram showing the nature of the alternating
emf generated by the rotating coil in the magnetic field during one
cycle.

W%@w%ﬂawg%lﬁﬁﬁﬁm % THEAH
fagq-am o oo 7 | saeh! foufas ot & fofe v =iereh sgcam hifse |
foga & afifa=me =1 s i afg w8 ) ol ggem 7 &,
(ii) 3Tl Tge | 7 |
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(b)

(a)
(b)

(c)

(a)

(b)

(a)
(b)

(c)

55/3/B

75t oM@ # < faydi & A % g8 % rfifa—ma 1 guiear @ 3 |

a >< a

+q _2q +q

.......... P

r >
T ORI % Y8 b 7§ W fed ws farg P o g, &bl gl r W fova
=1 F9iar o fou e =uieh gTed hifse I1fe ¢ >> a. 5

YT

Torq worere <1 aiedTT @ | SHeRT TH. ST, (S.1.) ATk faifaT |

TRy o o T | foret wMRR avg | afteg (awg) Tordll fomg omaw

% RV TaIgq FoTa T T G I, AT & 1 TH ‘q° T o4 6
T ‘@’ B |

gzt foh foreft weramm STafsd e-a aHde =met (3fie) &+, 3ud

x gl W feord fopelt formg W forgld-& o1 A x TR fsf =81 st | 5

Derive the expression for the potential energy of an electric dipole
: - . : . =

of dipole moment p placed in a uniform electric field E .

Find out the orientation of the dipole when it is in (i) stable

equilibrium, (ii) unstable equilibrium.

Figure shows a configuration of the charge array of two dipoles.

a >< a

. ? Y P
+q -2q +q

r >

Obtain the expression for the dependence of potential on r for
r >> a for a point P on the axis of this array of charges.

OR
Define electric flux. Write its S.I. unit.

Using Gauss’s law, obtain the electric flux due to a point charge ‘q’

enclosed in a cube of side ‘a’.

Show that the electric field due to a uniformly charged infinite

plane sheet at any point distant x from it, is independent of x.

15 P.T.O.
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55/3/B

(a)
(b)

(c)

(a)

(b)

(a)
(b)

(c)

(a)

(b)

T <t afermsr S |

BT o fHga & WM gy fefaRaa aftfedfai ® qtmr sl wehid
1 TN o U NG sHEY, 9 Tk Afad THad Ty

() Terdt 3Tadet edur & yEtad &,

(i) Torell 391 &g @ srvafdd & |

T g quTy foRet Tem mern ¥ fore merm § e (T=RT) R TE
2 | 38 W & folu T 3 o913T 3R 3HE ©d o 3add W i
e iy |

aterat
T Jadd gUUl § 35 A T 9% T ardiaeh qo stafedd afdfars
A1 8 | 39 Uidfews 1 §91 g < fole weh fohtor i@ s1sT. 37
3k ST ¥ YU TR hl cud HIT |

TR 1 U fopor ot fepeft foreg P ot a1l g & | 319 sfvafia
foptor 41 o WA | P € 12 cm g0 W U &i® @ oo S 8 | 7@ foht
gt forw fomg W arfirmfa grm, afe o=

(1) 20 cm %I%E gl H ITA T g,

(ii) 16 cm %IhE gl I IAA @ & ?

Define a wavefront.

Using Huygens’ principle, draw the diagrams to show the nature of
the wavefronts when an incident plane wavefront gets

(1) reflected from a concave mirror,
(ii) refracted from a convex lens.

Draw a diagram showing the propagation of a plane wavefront
from denser to a rarer medium and verify Snell’s law of refraction.

OR

A concave mirror produces a real and magnified image of an object
kept in front of it. Draw a ray diagram to show the image
formation and use it to derive the mirror equation.

A beam of light converges at a point P. Now a lens is placed in the
path of the convergent beam 12 cm from P. At what point does the
beam converge if the lens is

1) a convex lens of focal length 20 cm,

(i1)  aconcave lens of focal length 16 cm ?

16



MARKING SCHEME
SET 55/1/B

Q. No. Expected Answer / Value Points Marks | Total
Marks
Section A
Setl,Q1 | Itis a measure of the sharpness of resonance. Yo
Set2,Q5 . _ _1 [ Wl
Set3.02 AIterrTatlver, Q oCR / - Y,
No unit 1
Set1,Q2 | To convert one form of energy into another. 1
Set2,Q4 | (Alternatively, To convert other forms of energy into electrical energy)
Set3,Q5 1
Set1,Q3
Set2,Q2
Set3,Q4
1
Conducting surface
1
Setl,Q4 | Medium A 1
Set2,Q3
Set3,Q1 1
Setl,Q5 | Line A represents parallel combination, Yo+
Set2,Q1 | Its slope is more(or It corresponds to a lower value of resistance)
Set3,Q3 1
Section B
Set1,Q6 — —
Set2,Q7 Finding the angle of incidence 2
Set3,Q10
It is the case of minimum deviation Yo
sini sini 1
‘Ll = " =
sinr  _. (4
sSin (7)
YER Yo
= 7 = Sint
& i =60° Ya
Alternatively,
Deviation produced by prism here is minimum. Ya
. (A+ 6,
sin i
S 'L[ = —. A
smj

V3 . (60 4+ 6,
()

2
= 60° X 2 = 60° + &,
5m = 60°

Yo
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A+b,=i+e=2i
=i =60°

OR

Finding the focal length 1%
Value of refractive index Y

Lens maker’s formula

1 1

=00 (5 -7)

t 5= (150 (- 7)

1 1 1

Ri R, 10

o1 _(1.5

I \165

1
1) (@)
f=-110cm
Refractive index of the medium should be 1.5 (i.e. same as that of
material of lens)

Yo

Yo

Yo

Y2

Yo
Yo

Setl,Q7 —
Set2,010 Determination of K.E 1,
Set3,08 Wave length for ground state 1
’ Nature of change 1,
In Ground state
K.EE=E; =13.6eV=2.18x10™% v,
__h _ .
[ Note: Award 1% marks if student evaluates A; directly without calculating
Ei]
Alternatively,
2nr, = ni,
Aground state = 2mr; = 21 X 0.534°
= 3.334° =0.33nm
n first excited state, the de Broglie wavelength will increase. 1
In fi ited he de Brogli length will i "
g:ggg i) Finding the K.E & P.E in Ground state Yy +15
Set3’Q9 i) Finding the K.E & P.E in Second excited state Yy +1%
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For Ground state,
K.E =13.6 eV (+KE=-T.E) Y%
PE=-272¢eV (+PE=2T.E) Y%

For second Excited state (n=3)

13.6 A

KE=-(— T) eV =151eV
Y2

P.E=-3.02eV
[ Award %2 mark if the student does the calculations by taking n=2 ] 9
Set1,Q9
Set2,Q8 Distinguishing between sky wave and space wave mode 1
Set3,Q7 Reason 1
Space Wave Sky Wave
In space wave mode, the waves | Reflected by lonosphere
travel in straight line directly from 1
transmitter to receiver
Because frequencies is greater than 40 MHz penetrate the ionosphere. 1
Alternatively: There frequencies (greater than 40 MHz) are not reflected by
the ionosphere) 2
Set1,Q10 — -
Set2,Q9 Shift in balance point for part ‘a’ and ‘b’ 1
Set3,Q6 Reason 1
a) Balance Point will be shifted towards B. Yo
The potential gradient will decrease and hence the balancing length will | %
increase.
b) No effect on balance point. VA
At balance point no current flows through resistor S. VA 2
Section C
Set1,Q11
Set2,Q20 Effect of dielectric on
Set3,Q15 a) Electric field energy Yo +Y5
b) Charge Yo +1
c) Potential difference Yo +Y5

The capacitance of both the capacitors increases by a factor K.

a) New Electric field energy values are:
1 1 Vo + Y
= 2K (C;VP)and ZK(C,VD) 2T

b) New charges are:
Yo+ 1

1 1
= > KC,Viand SKC,V,
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¢) New P.Dvalues are:

V,and V,
(The battery remains connected to the capacitors) Yo+
Alternatively: The student may assumes that the battery has been removed.
a) New Electric field energy values are:

1@ d 1 Q2
~ 2KC, M 2K, Yot
b) New charges are:
Q and Q as before s
c) New P.D values are: 2+ Yo
9 ma L
KC; KC, 1+ 1
3
2238% Definition of activity and S unit 1
’ i i ivi 14l
Set3.016 Calculation of half life +Activity 15+
The rate at which the nuclei of the radioactive sample disintegrate. Yo

[Alternatively, R = %]

S| Unit — becquerel (Bq)/ disintegration per second/ Y,

Half Life = 10 hrs.
(Given : Activity becomes half after 10 hrs) Y,

Activity after 20 hrs

(= 2% half life ) y

=== of intial activity

Yo
~ Intial activity
=10000x 4 dps
= 40000dps

Yo
Alternatively :

R=Rye
10,000 = R, e ~#*20

5000 = R, e ~#*30
By dividing

2 = e).xlO
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log2 =104
log 2
= X1
T1 0
2
T1 = 10 hour
2
Initial activity = 10000 x (2)2 = 40000 dps 7
3
Set1,Q13
Set2,Q22 Answers of part (a), (b), (c) 1+1+1
Set3,Q17
(@) The intensity of inteferance fringes in double slit arrangement is | 1
modulated by the diffraction pattern of each slit.
Alternatively, In double slit experiment the interference pattern on the screen
is actually superposition of single slit diffraction for each slit.
(b) Waves diffracted from the edges of the circular obstacle interfere | 1
constructively at the centre of the shadow producing a bright spot.
. __ 2uSin@ 1
(c) Resolving power = Y
~ Resolving power is inversely propotional to wavelength and directly v,
proportional to the refractive index.
Alternatively :
() RPo«=
(i)  R.Po pu 3
Set1,Q14 — . —
Set2,Q16 Definition of Intensity of radiation 1
Set3,Q18 Calculation of work function 1%
Response to red light Yo
Definition : It is defined as the number of photons (of given
frequency)incident per unit area per unit time. 1
[Alternatively, I = nhv)
o gyt el G
6.6 X103 x3x108
Po = (2270><10‘1°><1.6><10‘19 ) 1.3)eV 2
= 4.2 eV (also accept the answer in joules) Yo
For red light incident photon energy will be less than the work function, | 2
hence no emission of electrons.(Also accept : There would be no 3
photoemission)
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OR

Photo electric equation 1
Explanation of observations (any two) 1+1

Incident photon energy(hv) is used up in two ways:
(1) A part of this energy is used to remove the electrons.
(2) Remaining part of the energy imparts KE to the emitted electrons

hv = ¢, + (K.E)
1 2
hv — ¢, = Emv = eV,

Explanation :

()Maximum KE depends on frequency and not on intensity.
(i) There exists a threashold frequency v, (for which hv, =
which no photoemission takes place.

(iii)Basic elementary process involved is absorption of photon by e”. This

o) below

Y2

Yo

process is instantaneous. 1+1
(Any Two)
Set1,Q15
Set2,Q17 Answers of parts (a), (b) & () 1+1+1
Set3,Q11
a) Microwaves 1
b) Electric charges can acquire energy and momentum from e.m. waves. | 1
2
Q) U=Ug+Up=-6E? + — Yy + 1
2 2o
Set1,Q16
Set2,Q18 Drawing of magnetic field lines 1+1
Set3,Q12 Explanation Yy + 1
. |
o — 1+1
— T
~— —

Explanation : For diamagnetic material resultant magnetic moment in an
atom is zero. In presence of external magnetic field, they acquire a net
magnetic moment in a direction opposite to applied field. (or get repellled)

In paramagnetic material there is a permanent magnetic dipole moment of
atoms. The external magnetic field tends to align these along its own
direction. (or attracts them).

Ya

Yo

Set1,Q17
Set2,Q19
Set3,Q13

1+1
Y2+ Y2

Explanation of two processes with diagram
Definition of depletion region & barrier potential
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Two important processes involved during the formation of p-n jumction are
Q) Diffusion Yo+ Y
(i)  Drift

Diffusion is the movement of the majority charge carriers across the junction. | 154
Alternatively, Diffusion results in the formation of negative and positive
space charge regions around the junction

Drift is the movement of the minority charge carriers across the junction. Y
O O
—»| W [—
0580
o088
P =10 n
0580
==
4—E
Alternatively,
#
Ve
-
Depletion Region: The depletion layer is the negative and positive space Y

charge region formed around the junction.
Alternatively: Depletion region : Space Charge region on either side of the
junction together is known as depletion region.

Barrier Potential : The loss of electron from n region and gain of electronby p | 1,
region causes a difference of potential across the junction. This is known as
barrier potential.

Alternatively: The potential developed across the junction, that opposes the

flow of (majority) charge carriers. 3
Set1,Q18 i) Fabrication Yo
Set2,Q11 i) Working 1%
Set3,Q14 iii)  Advantage Yo +Y5

LED is fabricated by:
(i) Heavy doping of both th p and n regions.
(i) providing a transparent cover so that light can come out.

(Any one point) Yo
Working:

When the diode is forward biased electrons are sent from n — p and holes | ¥
from p = n. +
At the junction boundary, the excess minority carriers on either side of | %
junction recombine with majority carriers. +
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This releases energy in the form of photon hv = Eg.

Advantages (any two)

Low operational voltage

Long life

Fast on /off switching capability
No warm up time required

Y2

Yo+ Y2

Setl,Q19 -
Set2,Q12 Block diagram 2

Set3,Q21 Calculation of A,, 1

[Full credit for this part maybe given to the student. ]
A, =12V

A 75
="=—=0.75
A, 100

A, =075x12=9V

Y2

Y2

Set1,Q20 - ) )
Set2,013 a) Explanation of the phenomenon using diagram

Set3,Q22 b) Explanation of polarisation of Reflected light.
Derivation of Brewster’s Law

Incident Sunlight
Unpolarised)

Scattered Light
(Polarised)

To Ohserver

scattered light from sky.

The basic phenomenon / process which occurs is polarisation.

The incident unpolarised sun ligh encounte the molecules
atmosphere. Under the influence of electric field of incident wave the e~ in
the molecule acquires component of motion in both these direction. If an
observer is looking 90° to the direction of the Sun ,charge accelarating
parallel to double arrow do not radiate energy towards the observer.[Their
accelaration has no transverse component.] This explain polarisation of

Yo

Ya

of earth’s

Ya

b)
Incident Reflected
W-ﬂ‘
Al
Refracted &
MEDIUM
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When unpolarised light is incident at polarising angle, at the interface of a
refracting medium, the reflected ray being perpendicular to the refracted ray
is completely polarised.

Now
_ sini
K= Sinr
sin i, i+ 90°)
= —-—mmm— S A r =
= sin (90 — i) P 2
S U= tani,
This is Brewter’s Law
Yo
3
Set1,Q21
Set2,Q14 ) Derivation of the Average power in inductor 1%
Set3,Q19 i) Ratio of Power factors P; and P, 1Y%

For an ideal inductor connected to ac source

1
V =V, sin wt I =1I,sin (wt—12) %
P,.o == [TV, I, sin wt cos wt dt &
avg —7J, Volo
_ 1wyl T .
= =20 " sin2wt dt
T 2 Jo

_1 Vi, [cos Zwt]T
T 2 0

=0 Ya

2w

(Also accept any other correct method)

Y%
Power factor cos® = R/Z

For LR circuit, at X, =R

Z=VRZ¥ R?
Z=RvV2

= R _1 Yo
Pl—cosqb—R =5

For LCR circuit X; = X,

Z=vRZ=R
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Power factor P, = % =1
-~P1 _,.
= p, 1:42 1,
[Award 1¥2mark if the student writes directly :P; = \/% and P, =1
P L]
8 b, =7 3
Set1,Q22 . .
Set2,Q15 Definition of resistivity 1
Set3,Q20 Graphs Yo +%2
Explanation Yo +Y2
Resistivity of a conductor is defined as the resistance of a material (of a | 1
Conductor) of unit length and unit area of cross section.
(Alternatively, p = %)
E‘ -0.4
g P
-D-: 1 1
2 Loz et
2
2
&
2
| | |
0 50 100 150
Temperature T (K} —» T
Conductor Semiconductor
In conductor with increase in temperatures relaxtion time decreases, but | 1,
number density of charge carriers is not dependent on temperature. Hence,
p increases.
In semiconductors number density of charge carriers increases with |1,
temperature, it dominates the decrease in relaxtion time. Hence, p
decreases.
3
Section D
Set1,Q23
Set2,Q23 Values displayed 2
Set3,Q023 Answer of part (b) Ya
Maximum & Minimum force 1+Y%
a) Ashaand her family helpful, concern for others , caring nature (any two) |1
Doctor was generous, helping nature, caring (any two) 1
(Any other alternative correct value should be accepted )
b) High magnetic field required. / (Expensive set up needed) Any other Y
correct answer
[Note: Full credit of %2 mark may be given [for this part to all students]
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F = q|V x B|
Fpax = qUB = 1.6 x 10729 x 10* x 0.1 N &
=1.6 x10716N
Y
Fnin =0 Y,
4
Section E
Set1,Q24
Set2,Q26 a) Derivation of potential energy of dipole 2
Set3,025 Angle for stable and unstable equilibrium Yo+ Y5
b) Dependence of potential on r 2
a)
E >
@1
-acose ﬁaﬂ : ey
’/]J acosg ' X 1
@4
a® .
Torque experienced by an electric dipole
1
T=pEsinf %
Work done by external torque
0, . Y
w = fel PE sinf do
= PE[—cos 0]3 : &
U = PE[cos0; — cosH,]
When 8; = 90°, and 6, = 8
=>U= —P.E
Y
For stable equillibrium 6 = 0°
Y
Unstable equillibrium 8 = 180°
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(b)

_ ka n kq  2kq Y%
r—a r+a r
_ r+tatr—ay ﬂ
- kq( r2—q? ) r
__ 2kqr _ @
T r2-qg2 T
_ r _1 Ya
- qu [7‘2—a2 r]
— ok [rz—r2+a2] _ 2kqa? 1,
q r(r2—a?) r(r?2—a?)
Forr>>a
__ 2kqa?
P 3
v 1
X — 1/2
14 3
r 5
OR
a) Electric flux and its Sl unit 1+Y%
b) Calculation of Electric flux 1
c) Derivation of electric field due to infinite plane sheet 2%

a) Electric flux equals the surface integral of electric field over the given |

surface.
(Alternatively, ¢ = [E.ds)
S.I Unit Nm?/C (Alternatively: V-m) Y

b) By Gauss’s Law

FE.ds = L (q = charge enclosed) y
0 2

Here the charge enclosed in the cube = q

.'.¢E:¢E').E§=i 1/2

€o
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Surface
z charge densily o
L ]

Y
¢=¢Eds=[ E.ds+[,E.ds+ [, E.ds &
—EA+EA+0 = 2EA 1
By Gauss Law,
2EA= 1 v,
€0

. _ 9 _ gA o

" E - 250_26014 - 260 1/2

=~ E is independent of x

5
Set1,Q25
Set2,Q24 a) Definition of wave front 1
Set3,Q026 b) Diagram of wave fronts for
(i) Reflection of plane wave by concave mirror 1
(ii) Refraction of plane wave by convex lens 1
c) Verification of Snell’s Law/ 2

a) Locus of all the points which are in same phase / surface of constant 1
phase

b) (i)
Concave mirror
.. of radius R

Incident
planewave

=,

Spherical wavelront
of radius R/ 2
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(i)
f.r“
Incidenit ;"‘\.‘
planewave /
=
\ 1
. ‘v:""
\h
Spherical wavefront
of radius f
c)
Incident wavelront
Medium 1
B
L ( \V’/l"
i
Medium 2 A T )
U, r T '\\
Refracted wavefront
Ly Uy E
.. BC . AE
sint = — sinr = —
AC AC
sini _BC_ Vit _ Vi_me 2
sinr  AC Vot - Vs - nq
sini 72
sinr = r]21 Snell S IaW
OR Y%
a) Ray diagram 1 5
Derivation of mirror formula 2
b) Calculation 2
1
[Note: Deduct ¥2 mark if arrows are not indicated]
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In AABP and AA'B'P

AB AP
AIBr AP

In AMPF and AB'A’'F

MP _ FP
AIBr  AIF
But AB = MP

AP FP FP

-u _ -f
v —-D

uv —uf =vf
Dividing by uvf

<=

1
u

S Ie

_1

<=

+

1

b) Here the object is virtual and image is real u = +12cm

=> v = 48 ¢m from the lens

Yo

Y2

Yo

Y2

Y2

Y2

Yo

Yo

Set1,Q26
Set2,Q25
Set3,Q24

a) Description with diagram
Statement of Faraday’s law

b) Answers and their justification
parts (i) & (ii)

1+1

1+1
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S
(Also accept any other correct figure)
When the bar magnet moves towards the coil, connected to a Galvanometer.

The Galvanometer shows a deflection. This is due to change in the magnetic | 1
field/flux, linked with the coil. This shows that an emf is induced.

The magnitude of emf induce is directly proportional to the rate of change of | 1
magnetic flux in the circuit .

__ 49
CT T
b) (i) the emf induced e = —Bfv Y2
Emf will be more in case of square loop as the side perpendicular to the
velocity is longer as compared to the rectangular loop. Ya
(ii) Current will be less in rectangular loop, as it has more resistance and less | %2 + %2
induced emf.

[Note: also accept if the student says
Q) emf induced will be zero in both cases as long as the coils stay in | Y2 + %2

the field.
(i) current will be zero in both the cases as long as the coils stays in Yot Y2
the field.
OR 5
a. Principle of a.c. generator 1
b. Explanation of working with labeled diagram
and obtaining the expression of emf 3
c. Schematic diagram 1

a) Principle : Electromagnetic induction; effective area of the loop
(= Acos 8), exposed to the magnetic field, keeps on changing asthe |1
coil rotates.

[Alternatively: Whenever magnetic flux linked with a coil changes, an
emf is setup in the coil]

Page 16 of 17 Final Draft 18/03/15 01:00 p.m




b)

Coil A Axle 1%

Alternating emf
0]

Carbon
brushes
Working .
When the coil is rotated with constant angular speed w , the angle 6 between /2
magnetic field vector B and area vector A of the coil changes at any instant
0 =wt
Magnetic flux at any time ‘t” ¢ = BA cos 8 = BA Cos wt 7
~ induced emf &
e=-N2- _y< (BA cos wt)
dt dat
e = NBAw sin wt
1
c) |
In{iut:cd_ ;
i 90° 180° 270° 360° | time —> S
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