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(v)

c=3x 108 m/s
h=6.63x1073*Js
e=1.6x1019C
Hy=4x107TmA"!

g,=8.854 x 10712C2 N m™?

1
——=9x 10° Nm?2 C2
4n£0

m,=9.1x 103! kg
=2 T 56991 = 1.675 x 10727 kg

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

dieesTH i = 1.38 x 10723 JK-!

General Instructions :

(i)
(ii)

(iii)

(iv)

(v)

55/2/1/F

All questions are compulsory. There are 26 questions in all.

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

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

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

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

c=3x108 m/s
h=6.63x1073*Js
e=1.6x1019C
Hy=4x107TmA"!
g,=8.854 x 10712C2 N~ m™?

1
——=9x 10° Nm?2 C2
4n£0

Mass of electron = 9.1 x 103! kg

Mass of neutron = 1.675 x 1027 kg

Mass of proton = 1.673 x 10727 kg

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

1. @ ¥ 39T AR 95 0 W HiE fagfha e Q ferd § | fovarr v, -V, oA

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

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

QT T
2. Tl Uiq-grerenia UgTe St SuRedfd H i &5 T@1stl bl SHeER (et Hite | 1

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

3. Tordl HUTieT o folT 1o 9RT 0.25 A & | SHeh! Uigehial & - foreemae ary =1 & 2 1

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

4. Yol YRS % SUANT T Ueh ISELUT SITT | 1

Give one example of use of eddy currents.

5. To=a voroRd ot ufeaTT S7% gqehT S 1. T fefaEy | 1

Define Electric Flux. Write its SI unit.

grs -9

Section — B

6. (i) TR F EEIH AN & I TR F Ie0i@ HIST ST GHAT H Icafstd Bl i
Mg % folT Teiy TR T § | 2

(i) foRdt TRAM] § IS Tolaei =rel el © Ueel el H $IH Il ¢ | 37 URHT] §IT foheir
TR T i WA IETT IS ol ST Tehell € 2 3 TN {07 & deT&! & 2

YT

FRITT TG GATT ! S ol FeTSHIHIOT I & IS H S-HT bl nall o1 o fou Gay fora
& o0 SiTTedt TRt T SUFIT il |
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(1) State Bohr postulate of hydrogen atom that gives the relationship for the

frequency of emitted photon in a transition.

(1)) An electron jumps from fourth to first orbit in an atom. How many maximum
number of spectral lines can be emitted by the atom ? To which series these lines

correspond ?
OR

Use de-Broglie’s hypothesis to write the relation for the n™ radius of Bohr orbit in

terms of Bohr’s quantization condition of orbital angular momentum.

7. TOR I H IUIRT @ aTel e ik X Sl Sl Uh Y ¥ g T H gRaEfad & ehdt
T 1 g X 1 A fefEu | fhdt SR e | qRIEde & i i SRS BTy |
A device X used in communication system can convert one form of energy into

another. Name the device X. Explain the function of a repeater in a communication

system.

8. TohEl WM &l aURE A AdT Rl SoiaeiA bt S-siTell aTeed THH € | I8 S9EY b HieH
T ST ST ol ST il &b (24 me/h) T & | 6T m, ¢ 3T h & 7 A= € |

The wavelength A of a photon and the de-Broglie wavelength of an electron have the
same value. Show that energy of a photon is (2Amc/h) times the kinetic energy of

electron; where m, ¢ and h have their usual meaning.

9. yfed U SR 3gfor WehTET H foreT HTT | T Rt ToRiEe gRT ST gferd WehTeT
o 3T SATT=Tg W FHR e © 2 G § e S |
g UehIeT & TSl TT o HH IoRigS e & 31T o T1F 60° T 0T AT & | WehIT i
feperar vt 59 e @ uretfea g 2
Distinguish between polarized and unpolarized light. Does the intensity of polarized
light emitted by a polaroid depend on its orientation ? Explain briefly.

The vibrations in a beam of polarized light make an angle of 60° with the axis of the

polaroid sheet. What percentage of light is transmitted through the sheet ?

55/2/1/F 4



10. T [ Q€T SRR SIS §%heT A Sl [hdll 41 o 38 o R W V dice &1 favara
A T 3HY 9RT 1 veied gt & (Fosf ) | 319 39 B ol qH! oh=TE & GHR a1 Gagq
9T | T o 11 | 9T 3R g f5ar S & | 30 9 &t ofae 2/ % fali oY foher

forer=a ST @ ST foh 39 9 9 o7 9t o/l 9T [ Yated e ? 2
—— —— —— | ——
A I I
7 i i
-1 -1

A metal rod of square cross-sectional area A having length [/ has current I flowing
through it when a potential difference of V volt is applied across its ends (figure 1).
Now the rod is cut parallel to its length into two identical pieces and joined as shown
in figure II. What potential difference must be maintained across the length 2/ so that
the current in the rod is still I ?

A I 1
] [ [
Figure - I Figure - 11
[ug T
Section — C

1. (a) f5e cramm geee 8 E § fon g oot p % e W SrRd ae-ame #@
IR fAfET | 38 |ieeT 9 H S3eT DY 7T 39 1 I i 5917 Mg B |

(b) TS T & A & af T 8H 2
(c) FNAMATTRETE T (i) p F FHFR, T (i) p 3 IFT-G0R o & @ i o 3

(a) Define torque acting on a dipole of dipole moment E} placed in a uniform electric

%
field E. Express it in the vector form and point out the direction along which it
acts.

(b)  What happens if the field is non-uniform ?

(c) What would happen if the external field E is increasing (i) parallel to 5} and

(i) anti-parallel to p ?

55/2/1/F 5 [P.T.O.



12. (a)

(b)

(©

(a)

(b)

©

55/2/1/F

v T ¥ TAHE i [agiha TeRT q Rl ThHE gEeE 89 B, S O | SR
3TTHR ST & a1 & I i 37 HERA €, T W9 el & | A  FRT ST 1
T T € 3R T8 o et | M W@ E 2

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

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

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

YA -

(OB

v

X
A point charge q moving with speed v enters a uniform magnetic field B that is
acting into the plane of the paper as shown. What is the path followed by the

charge q and in which plane does it move ?

How does the path followed by the charge get affected if its velocity has a

component parallel to ﬁ ?

If an electric field E is also applied such that the particle continues moving along

the original straight line path, what should be the magnitude and direction of the

%
electric field E ?

YA -

v



13. (i) ORIA-gwbT a0 & fha T@ue ot g Sifushad gidl € 2 3 a1 {6 YR 3= Bl
€ 2 T a1 U YA foAfEn |
(i) P SA-FEHT T AGA-TIRIT WFeH h ¥ TN Dl I=d G o FH e
I T 7 THHT Uh STANT TARGT | YTl T e Heh b TR HIFT W BIh JTe
STOTT & 2 3

(1)  Which segment of electromagnetic waves has highest frequency ? How are these
waves produced ? Give one use of these waves.

(i) Which em waves lie near the high frequency end of visible part of em spectrum ?
Give its one use. In what way this component of light has harmful effects on humans ?

14. = T T 3@ 9 HiE = ‘0 20 cm WIHH g % I o L, % WA 15 om W
TeT & AR 3 e 1 X g & L, | 80 cm T W AT ¢ | &1 L, &l i g4
1A T | 3

< 20 cm >< 80cm — >

L,

In the following diagram, an object ‘O’ is placed 15 cm in front of a convex lens L, of

focal length 20 cm and the final image is formed at ‘I’ at a distance of 80 cm from the
second lens L,. Find the focal length of the lens L,.

<«<—— 20 cm >€ 80 cm —m >

55/2/1/F 7 [P.T.O.



15. Ty 9omt st |9 wehreT foReot (1, 2, 3) Tae | S9T 3R Tl ufgeng THehivr BRfsT & U
Tl T ST 3T el © | T 5ol & foIe T & e AT 1.39, 1.47
T 1.52 € | T HITT, A9 F DA TY FR0T TR WRIafad et 31 i hael Hordh AC
W AT et | T FRuT T U STRAET HIT | 3Tevaesh UReel §RT 310+ 3TR i gite
HIT |

A

(1)—>—450

2) —>—

B C

Three rays (1, 2, 3) of different colours fall normally on one of the sides of an
isosceles right angled prism as shown. The refractive index of prism for these rays is
1.39, 1.47 and 1.52 respectively. Find which of these rays get internally reflected and
which get only refracted from AC. Trace the paths of rays. Justify your answer with

the help of necessary calculations.

(1)—>—450

2) —>—

(3)+ 45°

16. (i) HRX T & BRI GG HT I HIWT | TG emf ST e H FrEATAT OF JoT
TTsHAT3TT T Sooid i |

(i) TRl & feTT Si 3T GaAs WAfHehdT ST ST Aol ugTe -7 € 2

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

involved in the generation of emf.

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

55/2/1/F 8



17. 9 S T G e °, 6 uF % QUi | died o B € | fefafad @ o s
FHIT :
(i) 12 pF &% QUi § diad el
(i) 3 uF &% G o gfad St
(ili) S I & T FeT ol 3

6 uF

| |
|
3 uF

12 uF

In the following arrangement of capacitors, the energy stored in the 6 UF capacitor is
E. Find the value of the following :

(1)  Energy stored in 12 UF capacitor.
(i) Energy stored in 3 pF capacitor.

(1) Total energy drawn from the battery.

+ _
|II

6 uF

| |
|
3 uF

12 uF

18. (i) feauided ugrd ot “WiHAAT i IR fefEm |
(i) T, 3R T, 3Te-3T =t af T IFeamfaea i  fal KU g0 97 W %Aen: N, 3%
N, 3T TRATY] SUNE € | 36 T OT 39! |sha % ST &0 N, 71 N, % 0l

T ZTeh Fea— P | 3
(1) Define ‘activity’ of a radioactive substance.

(i) Two different radioactive elements with half lives T, and T, have N, and N,

undecayed atoms respectively present at a given instant. Derive an expression

for the ratio of their activities at this instant in terms of N1 and N2.

55/2/1/F 9 [P.T.O.



19.

20.

TeIRT Sl e & AT UehIRT-FoRd 9RT % faeRoT &l 39 & fow o @itaw | e &1
3T & HEAHAT 39 UHPR & :

Na:2.75eVdaiMo :4.175 eV
T F B fHd o O W S 3300 A TRE % fafehon § TeheT-geiee SeasH el
T 2 A AT YT o B i ehe T4, ot 57T 21 2

Jroran
THT-TRId SeasH | “3ideh Mg ol IR feif@y | fhdt orq ot Sgell eTghd £ & | 5T
T 91 H ©iE W 2f S HT THRT SN B1 &, T Biel-goiagql &1 SEehed o v, B
T | 19 Sf fafwot i emafa Sf & & S 8, T Hie-SeEg B SAEswad O v,
& 1y, @ v, T BT |

Plot a graph showing the variation of photoelectric current with intensity of light. The

work function for the following metals is given :
Na:2.75eV and Mo : 4.175 eV.

Which of these will not give photoelectron emission from a radiation of wavelength
3300 A from a laser beam ? What happens if the source of laser beam is brought

closer ?
OR

Define the term “cut off frequency” in photoelectric emission. The threshold
frequency of a metal is f. When the light of frequency 2f is incident on the metal plate,

the maximum velocity of photo-electrons is v,. When the frequency of the incident
radiation is increased to 5f, the maximum velocity of photo-electrons is v,. Find the

ratio ViV,

(a) fog ¥ fog O GOR o1 YGRT fafy §RT 99r § faueT ST | Ueis S U 33T
T |

(b) TETZe SAHIAT ! ot TTROT i SAAT HIST |

(a) Distinguish between point to point and broadcast modes of communication. Give

an example of each.

(b) Explain the basic concept of mobile telephoning.

55/2/1/F 10



21. 3 9aIgH FHectt P 3R Q 5 udish & fsar R €, oiwed et H 39 WK W € 6 396
IugrE | 9 o T e 1 791 A[3 1 URIE vafEd gl €, o g G % SHAS s
T GEEhI &1 T URATT 3R S ST BT | 3

Q

\

Sl

>

S

Two identical coils P and Q each of radius R are lying in perpendicular planes such
that they have a common centre. Find the magnitude and direction of the magnetic
field at the common centre of the two coils, if they carry currents equal to I and \/§ I

respectively.

Sl

>

S

22. (i) TRehce i G 31X 3HeRT SI AE fafay |

(i) 15 Y Ufq AL arell o ot qRatetent & Hiag 2.0 cm? &% i SieT 99T
AT & 317 | ARYeTraad @M & | afg gRATererl § Waed ar71 0.1 s T 2.0 A 9@
4.0 A T @ ® ¥ UREdd gl ¢, 99 9N H aReadd & §9T 9197 § UNd emf &
g9 3

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

(i) A long solenoid with 15 turns per cm has a small loop of area 2.0 cm? placed
inside the solenoid normal to its axis. If the current carried by the solenoid
changes steadily from 2.0 A to 4.0 A in 0.1 s, what is the induced emf in the loop
while the current is changing ?

55/2/1/F 11 [P.T.O.
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Section - D

23,  TidY WSHTERIST H 30T SIET ST o Tiel T | Uk I SHb! ST S 39 <A fRmm o
TR | SI HTEhIRH o [Tehe Teh hIeTl Sio, ST HIZShI®IA © STST o, <@ | T & 31&l it
3G FHIel S % TR H Fel ST o | ST I8 M 9 39 ST & a8 § U9 g9t af $9H
TRT ST ol ST o 98 W € |

(i) 3T TE S R DA F GoI USRI g § 7 fornfedi § 37 geat i R v wta
TepaT ST HeheT & 2

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

Gautam went for a vacation to the village where his grandmother lived. His
grandmother took him to watch ‘nautanki’ one evening. They noticed a blackbox
connected to the mike lying nearby. Gautam’s grandmother did not know what that
box was. When she asked this question to Gautam, he explained to her that it was an
amplifier.

(1)  Which values were displayed by the grandmother ? How can inculcation of these
values in students be promoted ?

(1)  What is the function of an amplifier ?

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

U - T

Section - E

24. (i) U & foacH & AT Tavgss vd @y |
(ii) fordl oot Thet fBRY o HIROT UehTeT ol foere 3R 98 o) RS & Ued s @l e

HIT |

(il) F= e Ht dierE & fou aee A, TR & 9EE @’ T BT A W D’ F
e gk, o URT H e U it |

(iv) 3 =Rt #t e 9ot dIgE H I A HY T S, q SR R G B Al 3R
HEST U T T TS 2

55/2/1/F 12



() QT TEESH § G REeTeh i e 1 AHiichd NG @itau |

(i)  STedT SRR & ANIGTIH H i I I fqueM 2id & 2 WIadl g3 H 3¢ [hd
TR X TR ST € 2

(iii) SIGTIH ¥ F FRP H Jhg A T GIGIH Dl TG AT ohT YR URaTdd et
T | I TR g FHT |

(1)  State the essential conditions for diffraction of light.

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

pattern of fringes on the screen.

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

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

(iv) If the width of the slit is made double the original width, how does it affect the

size and intensity of the central band ?
OR

(1) Draw a labelled schematic ray diagram of astronomical telescope in normal

adjustment.

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

are these overcome in reflecting telescope ?

(ii1)) How does the resolving power of a telescope change on increasing the aperture

of the objective lens ? Justify your answer.

25. fHEr AC &id T 2 WF 1 T, 100 Q 1 Wiaiiees 7o 8 H T IReh S0 § TSt ¢ |

() id =l T o1 BFT ey difh TRuY § SAfshdd 9RT Yefed & 2 39 STg i o
A § 2

(i) 3 & & e.m.f. T BT AR 200 V &, o AT gRT T HioT |

55/2/1/F 13 [P.T.O.



(iii)

(iv)

()

(i)

(iii)

guiishy LRC Ui | fojd a1 o 3™ § uRedd aor SFyge dicedl i el
3T % e &1 gereh Uil R, @41 R, (R, > R,) o fefd 01 @iifeg |

‘ST T ANV bl AR TR | fo Rerfaar o wie aRkay stfye aRoners gt
ST & 2

YT

es d AMitchd 3TNE H Gerddl ¥ °IcT FUSell ooy &l [Gg X Hrafary
ey |

THTHH 3R () & 1 -1 B & 3R 34 o Wb ST Tohall ST & 2

Tod-HTEY Tt URT Y& i 9T fdfau | arT gofear | gy [T YR &l St ¢ 2

A 2 UF capacitor, 100 Q resistor and 8 H inductor are connected in series with an AC

source.

()

(i)

(iii)

(iv)

()

(ii)
(iii)

55/2/1/F

What should be the frequency of the source such that current drawn in the circuit

is maximum ? What is this frequency called ?
If the peak value of e.m.f. of the source is 200 V, find the maximum current.

Draw a graph showing variation of amplitude of circuit current with changing
frequency of applied voltage in a series LRC circuit for two different values of

resistance R; and R, (R; > R,).

Define the term ‘Sharpness of Resonance’. Under what condition, does a circuit

become more selective ?
OR

With the help of a neat and labelled diagram, explain the principle and working

of a moving coil galvanometer.
What is the function of uniform radial field and how is it produced ?

Define current sensitivity of a galvanometer. How is current sensitivity increased ?

14



26. (i)

(ii)
(iii)

(1)

(i)

@

(ii)
(iii)

55/2/1/F

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

TN & | 379 ¥ E,, I8 emf 75 mV €, & 9% X A ¥ 30 cm §4 W I
ferayer ferfey oTeef @Feft & | R 3T | 1T I |

1 A
E, R

X
A B
EZ
—|>A;)
el & emf T oI o TIT SiceHIeT Sl STURT TISTRITHIET i Wkl -7 JF STt & 2
TANTRIAT | Wl 1 TR Wi Heia a2 o fow aiuy e =itau |

YT

Tieear 3 T | off T 9RT 1 foreror g9 & fow o Witew | 39 W 9 A i
emf 3T 3T HIREh UAY & TX H STehRT Sy UIe i ST Fehell & 2

gt i, TRt emf E | 3R E,, @1 ST Wik r, T r, €, i TRe H FAIT fohar
T E | T A AT F ATl Tt ¥l i emf 3R SN By % ferw

=Tk UTe hifoy |

In the circuit diagram given below, AB is a uniform wire of resistance 15 € and

length 1 m. It is connected to a cell E; of emf 2V and negligible internal resistance
and a resistance R. The balance point with another cell E, of emf 75 mV is found

at 30 cm from end A. Calculate the value of R.

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

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

laboratory.

OR

15 [P.T.O.



()

(i)

55/2/1/F

Plot a graph showing variation of voltage vs the current drawn from the cell.
How can one get information from this plot about the emf of the cell and its
internal resistance ?

Two cells of emf’s E; and E, and internal resistance r; and r, are connected in

parallel. Obtain the expression for the emf and internal resistance of a single

equivalent cell that can replace this combination ?

16



MARKING SCHEME

SET 55/2/1/F

Q. No. Expected Answer / Value Points Marks | Total
SECTION -A Marks
Set1,Ql |V, —Vz >0
Set2Q4 | =V, >V, Yo
Set3,Q3 | Q is positive Y% 1
(Even if a student writes the answer directly full marks to be given.)
Set1,Q2
Set2,Q5 P
Set3.04 @
~N— 1 1
Set1,Q3 |1, =0.254 1 1
Set2,Q1
Set3,Q5
Set1,Q4 | Any one of the following or any other
Set2,Q2 (i) Magnetic braking in trains.
Set3,Q1 (i) Electromagnetic damping in certain galvanometers.
(iii) Induction furnace to produce high temperature.
(iv) Electric power meters (in which the disc rotates due to eddy currents.) | 1 1
Setl,Q5
Set2,Q3 | Electric flux A¢ ,through an area element A'S , is defined by
Se3.Q2 | A = E.AS = EAS cos6 7
where 0 is the angle between E and AS .
S.I unit of electric flux is NC~'m?2. Alternatively, (Vm) Y 1
SECTION B
Set1,Q6
Set2,Q9 ()  Bohr’s (third) postulate 1
Set3,Q3 (i) Number of spectral lines Ya
Names of series Yo
() Bohr’s (third) postulate: An electron might make a transition from one
of its specified non- radiating orbits to another of lower energy. When
it does so, a photon is emitted having energy equal to the energy
difference between the initial and final states. The frequency of the | 1

emitted photon is given by hv = E; — E;

(i) Six spectral lines can be emitted.

4 -1

351 Lyman series
2-1

4-2 } Balmer series
352

453 Paschen series

Yo

Yo
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SET 55/2/1/F

[NOTE:Award this %2 mark if the student identifies any one of the three 2
series correctly.)
OR
de Broglie relation Yo
Condition for standing waves Yo
Relation for I', 1
Wavelength associated with electron in its orbit is given by de- Broglie
relation
A= E = L 15
p mvy
Only those waves survive which form standing waves. For electron moving in
n™ circular orbit of radius r,
21, = nA. n=
n =ni. 131 1,2,3 Y,
L2, = ——
n 1
or %
nh
T =5—a—
2mmd, Yo
2
Set1,Q7
Set2,Q10 Name of ‘X’ 1
Set3,Q9 .
Function of repeater 1
‘X’ is a transducer. 1
A repeater is a combination of a receiver and a transmitter.
[A repeater picks up the signal from the transmitter , amplifies and transmits | 4
it to the receiver sometimes with a change in carrier frequency .Repeaters are
used to extend / increase the range of a communication system.]
2
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Set1,Q8
Set2,Q6 Energy of photon Yo
Set3,Q10 de-Broglie relation 1
KE of electron Ya
Desired relation Yo
hc h E
Energy of photon E = hv = T=3=z 1,
. h
de Broglie wavelength of electron A = —
14 Y
. p? Yo
Kinetic energy of electron, K = p—
m h2
T 2mA?
= () G)
— \zma/ \1
=) )
—2mA/ \c
2mcA
U ( h )K
Yo 2
Set1,Q9
Set2,Q7 Polarized light Y
Set3,Q6 Unpolarized light 2
Intensity dependent on orientation Yo
Percentage of intensity transmitted Yo

If the direction of vibration of electric field vector/plane of vibration of
electric field vector ,does not change with time, the light is polarized.

Whereas, if the direction of vibration of electric field vector/plane of
vibration of electric field vector changes randomly in very short intervals of
time / with time, the light is unpolarised.

(Alternatively:

> Directioq of  polarised Light
Propagation

Yo

Yo

Yo
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o Unpolarised
ceeeen Wy Direction of P

Propagation

A4

Yes, it depends upon orientation of Polaroid because electric field vibrations ,
that are not in the direction of pass axis of Polaroid, are absorbed. Hence ,

intensity changes.
(Alternatively ,

I = I,cos20

0 = angle between vibrations in light and axis of polaroid sheet )
I = locos260° =2

I 1
:>_X100:ZX 100 = 25%

)

Y2

Y2

Y2

Iy 2
Set1,Q10
Set2,Q8 Resistance of the two rod combination
Set3,Q7 Yot 1y
Calculation of potential difference 1
l
Ri=p 1
21 Ya
R, =p s, = 4R,
2 1
Vo, 72
[ =—=—
Ri R
Y
V_"
R, 4R,
=V, =4V Y
2
SECTION C
Set1,Q11
Set2,Q19 (a) Definition, Vector form and direction of torque Yot Y5
Set3, Q16 (b)Effect of non uniform field 1
(c) Effect of increasing field 1
a. T= Y2

E sin 6 ; 0 = angle between dipole moment(p ) and electric fieId(E)
X
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Direction of torque is perpendicular to the plane containing  and E given | 72
by right hand screw rule.

(Alternatively,
o
[ T Y
A ;

Direction of torque is out of the plane of the paper.)

b. If the field is non uniform the net force on the dipole will not be zero. 1
There will be translatory motion of the dipole.

c.(i) Net force will be in the direction of increasing electric field.

— =

Force oo —dq

-— _

Foree o i
4 ﬁr &

Direction of net force = —
Diirection of increasing Held = ——

(ii)Net force will be in the direction opposite to the increasing field.[
or in the direction of decreasing field]

E

Yo

@50

q q

Force on g
R -
Fomoe i —g
Ticeetdorn of et fnree = -

[Hrection of ncreasing field = — 3
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Set1,Q12
Set2,Q20
Set3,Q17

(a) Nature and direction of path
(b) Nature of path

(c) Direction and magnitude of electric field

Yotla

Yo

1%

b. The path will become helical.

FE:Fm
= qF = quvB
= F =vB

Direction of Lorentz magnetic force is -Y
= Applied electric field should be in +Y direction .

The charge q describes a circular path ; anticlockwise in XY plane. Yot 15

Y2

Y2

Y2
Ya

Set1,Q13
Set2,Q21
Set3,Q18

() Highest frequency segment

Production of waves
One use of waves

(i)  Segment near high frequency end of visible

One use of this segment
Its harmful effect

Yo
Yo
Yo

Yo
Yo
Yo

(N y rays.

Produced in nuclear reactions and emitted by radioactive decay of | %

nucleus.

Used in medicine to destroy cancer cells.

(i) Ultra violet rays

Used in LASIK eye surgery , UV lamps to kill germs in water Yo

purifier
(any one use or any other )

Yo

Yo

Yo

Causes sunburn / skin cancer / harms eyes when exposed to direct | % 3

UV rays (any one)

Setl,Q14
Set2,022
Set3,Q19

Lens formula

Image distance for L,
Obiject distance for L,
Focal length of L,

Yo
1
Yo
1
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For L;
1 1

1 1

> — 0 — - - = - —
v; 20 15 60
=>v,= —60cm

For lens L,
u=(-20-60)cm =-80cm
v=80cm

“lul = vl =21

=/, :2—:40cm

U1 ul_]Tl
1

Y2

Y2

Y2

Y2 3

Set1,Q15
Set2,Q11
Set3,Q20

Condition for TIR

Value of u for TIR
Conclusion for rays 1,2,3
Ray diagram

Yo

Ya

i=45° (onface AC)
For TIR
i> i,
= sini > sini,
1 1
=<
sini sini,

:#> 1 e 1

sin i
it > /2 =1.414 for TIR
~ Ray (1) is refracted from AC

And rays (2) and (3) are internally reflected.

(1)

1
(2)
(3)

NN
o

2\

B C

VY

Yo

Yo

3
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Set1,Q16

Q) Working principle of solar cell 1
gggg;i Three basic processes 1
’ (i)  Why Siand GaAs are preferred materials? 1
(1 When solar cell is illuminated with light photons of energy
(hv)greater than the energy gap (Eq ) of the semiconductor , then | 1
electron hole pairs are generated due to absorption of photons.
The three basic processes involved in the generation of emf :
(a) generation of e-h pairs due to light (with hv > E,) close to
the junction ;
(b) separation of electrons and holes due to electric field of the
depletion region
(c) the electrons reaching the n side are collected by the front 1
contact and holes reaching p side are collected by back contact,
(i) Solar radiation has maximum intensity of photons of energy =
1.5eV
Hence semiconducting materials Si and GaAs , with band gap ~ 1.5eV ,are |1
preferred materials for solar cells. 3
Set1,Q17
ggggég Energy stored in 12uf capacitor 1
' Energy stored in 3 uf capacitor 1%
Total energy drawn from battery Yo
() E=2cv2=% x1075V2 =3 x 1076V2
2 2 Y
E
VZ =
3x107°

Energy stored in 12uf capacitor = % cv?

=Ix 12X 1076 X ——
2 3x10
=2E
2
(i) Charge on 6uf capacitor, Q; =V2EC [ E = %%]
=2V3E x 1073C

Charge on 12uf capacitor, Q; =V2CE
=V2X 12X 1076 X 2F

Yo

Yo
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=4/3E1073C
Charge on 3 uf capacitor, Q = Q:+ Q2
=6v3E1073

. o _1Q% _ 136x3Ex107°
Energy stored in 3 uf capacitor = e T3 axioss

= 18E

(Alternatively:

(i) capacitance of parallel combination = 18 uf

Charge on parallel combination, Q = CV
=18x 10~V

Chargeon3 uf =Q=3x 107V,

(=)18 x 107%V =3x107°V,

Y2

Y2

Y2

)WV, =6V
- Energy stored in 3 uf capacitor = % CV2 o
=2 X 3 X 1076 x 22
2 3x10
=18 E) 7
(iii)  Total energy drawn = E + 2E + 18E = 21E Yo
3
Set1,Q18
Set2,Q14 (i)  Definition of activity 1
Set3, Q11 (i)  Derivation 2
Q) Number of radioactive nuclei decaying per second at any time. 1
. 0.693
(i) Ry = 4Ny = T Ny 1y,
R, = 1;N, = 22 N, Ya
T
RBR_MNy T2
R N T 1
3
Set1,Q19 . .
Sgt2’815 Graph of photocurrent with intensity 1
Set3.012 Numerical 2
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Fhotoeleeiric current ——

Intenslty of lght ———»

(ii)Energy of a photon E' = % Joule

hc v

=— €
el Yo
_ 6.63 x1073*x3x10®

= e
1.6Xx10719%3.3x10~7

=3.75eV
Since W, of My is greater than E, .. M, will not give photoemission. 1,
There will be no effect of bringing source closer in the case of My.In case of v,
Na, photocurrent will increase. 3

Ya

OR

Definition of cut off frequency 1
Finding ratio :—1 2
2

Cut off frequency : It is that maximum frequency of incident radiation below
which no photo emission takes place from a photo electric material.
(Alternatively, That minimum frequency of incident radiation at which
photons are just emitted with zero kinetic energy.)

Y
Kmax = hf - WO

1
Emvlz = 2hf — hf = hf Yo

1
Emvzz = 5hf — hf = 4hf Yo

Yo

Page 10 of 19 Final Draft 11/03/16 1:00 p.m.




SET 55/2/1/F

Set1,Q20
Set2,Q16 Distinction between point to point and broadcast Vot Vs
Set3, Q13 Example of each Yot Ys
Mobile telephony 1
(a) In point to point communication mode , communication takes place Yo
over a link between a single transmitter and a receiver.
In broadcast mode , there are a large number of receivers Yo
corresponding to a single transmitter.
Examples :
Point to point : telephony Yo
Broadcast : radio / Television Yo
(b) The service area is divided into a suitable number of hexagonal cells
centered on MTSO ( Mobile Telephone Switching Office). Each cell
contains a low-power transmitter called a base station and caters to a
large number of mobile receivers / cell phones.When a mobile
receiver crosses one base station it is handed over to another base 1
station . It is called handover or handoff. 3
Sett,Q21 Vector diagram Yo
Set2,Q17 : L e
Set3 014 Expre§3|on for magnetlc_fleld o +Y2
Magnitude of resultant field 1
Direction Yo

—

Bq

(Alternatively: The student may just write the directions of Bj, : Bj and the
resultant field.)

Yo
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Y2

Y2

Y2

R Y2

Ya 3

Set1,Q22 : . : .
Set2.018 Q) Definition and unit o+ Y2

Set3.015 (i) Formula — Magnetic field inside solenoid Yo
' Formula — Induced emf in loop Yo
Calculation of induced emf in loop 1

Q) Self inductance is the amount of magnetic flux linked with a coil | %2
when a unit current flows through it.
(Alternatively ,
It is the amount of emf induced in a coil when current through it
changes at the rate of 1 A per second.)

S.1. unit : henry(H) Yo
(i) Magnetic field inside the solenoid , B = pon | Yo
. dop
Induced emf in the loop , € = 4t
aB
=A—
al
= .UonAE
= 47 x 1077 x 1500 x 2 x 10~* x &2y | %
01 1 3
=75 x10"¢V
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SECTIOND
Set1,023 Q) Values displayed (any two) Yo+
Set2. 023 Inculcation of these values 1
Set3'Q23 (i) Function of amplifier 1
' (iif)  Name of device 1
(1 Inquisitive , loving , scientific temperament (or any other two Yo+ Yo
values)
By encouraging students to ask questions .
By giving them tasks / projects and allowing students to use
different media to find the solution to the given task, (any other) Yo+ Y5
(i) It is a device which produces an amplified copy of the signal. 1
(iii)  Transistor. 1
4
SECTION E
gggggg (i)  Condition for diffraction Vs
Set3'Q25 (i) Diagram and explanation of fringe pattern ~ 1+1%
' (iii) ~ Derivation of width of central maxima 1
(iv)  Effect on size and intensity of central maxima % + %2
Q) Size of slit / aperture must be smaller than of the order of Yo
wavelength of light.
(ii)
.,-'-'"-FF'J
-
_fﬁ H_'_,_,_rlr To P
» L ﬁ{; — %
% e
From§ Mo — > To ©
M. s "M,
* W e 1
Single slit diffraction is explained by treating different parts of the wavefront | | y
at the slit as sources of secondary wavelets. 2
At the central point C on the screen , 0 is zero . All path differences are zero
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and hence all the parts of the slit contribute in phase and give maximum
intensity at C.
At any other point P , the path difference between two edges of the slit is
NP —LP = NQ

=asinf = ab
Any point P, in direction @ , is a location of minima if a@ = ni

difference between waves from successive parts is 180° out of phase and
hence cancel each other leading to a minima.

Any point P, in direction Q , is a location of maxima if af = (n + %) A

This can be explained by dividing the slit into odd number of parts. The
contributions from successive parts cancel in pairs because of 180° phase
difference .The unpaired part produces intensity at P , leading to a maxima.

(ii1)If 0 is the direction of first minima , then ad = 1 =0 = %

Angular width of central maxima =2 6
22

a

Linear width of central maxima, § = 26.D
2AD

a

(iv)  If‘a’ is doubled , B becomes half
Intensity becomes 4 times.

OR
Diagram of telescope 2
Two aberration Yot Yo
Overcoming aberrations Yot Yo
Expression for resolving power and change Yot Yo

(i)

This can be explained by dividing the slit into even number of parts. The path

Y2

Y2

Ya

Yo

Yo
Yo
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(1) Spherical aberration . It can be corrected by using parabolic mirror

objective. Yot Y5
Chromatic aberration. By using mirrors instead of spherical lenses
because mirrors do not suffer from chromatic aberration. Yot Y5
a
(i) RP = e ,
On increasing aperture ‘a’ , RP also increases. y
2
5
gggggi Q) Frequency at maximum current 1
Set3'Q26 Name of frequency Y5
' (i)  Maximum current 1
(iii)  Graph 1
(iv)  Definition of sharpness of resonance 1
Condition Y
. 1 1 _ _ ®o_125 1
(N a)o—\/ﬁ——\/W—ZSOrad/sorfo—mT - Hz
Resonant frequency v,
.. Ve 200
(") Lnax = ;0 = EA =24 1
(iii)
1.0 :
If
Il
[{1
[
< 05 ! ||,..—-"'“
’ [t 1
= \h-"'
o, pl—d==t"T" g ' -
: 0.5 1.0 1.5 2.0

w, Mrad/s —s

(iv) ;A)—i) is measure of sharpness of resonance , where wis the
resonant frequency and 2Aw is the bandwidth. 1
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Circuit is more selective if it has greater value of sharpness / The
circuit should have smaller band width Aw . Yo
5
OR
(1 Principle , diagram , theory of galvanometer Y2+1+1 %
(i) Function of radial field , its production Yo+ Y5
(iii)  Current sensitivity , how it is increased Yo+ Y5
Q) A current carrying loop experience a torque in a magnetic field. Yo
Scale
1
Torque on the current coil , 7 = NIAB sin 90° ( in radial field) "
Counter torque provided by the spring =k¢ where ¢ is the deflection of |,
) ; . . 7z
the coil and k is torsional constant of the spring.
At equilibrium,
k¢ = NIAB
(NAB)I ”
>¢ =|— 2
¢ K
(ii)Radial field makes the scale of galvanometer linear or I o« ¢ Y,
. . . . . . 2
It is produced by making pole pieces of the magnet cylindrical in shape. "
(i) Current sensitivity is defined as current per unit deflection. Y,
Current sensitivity is increased by increasing the number of turns N. " 5
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Set1,Q26
Set2,Q25
Set3,Q24

Calculation of R 2%
Preference of potentiometer over voltmeter 1
Circuit diagram 1%

(1)
(i)
(ii)

(i)

(i)

(i)

Current through AB

& 2
I 1

“R+R;p R+15

P.D. across AB, V, g = IR,

= 2 15
- (R + 15)'

Vap __ 30
AB ~ (R+15)x100
0.3

R+ 15

Potential gradient k =

E;

Balance length for cell E; (= 75mV) , | =
_ 75x1073(R + 15)
B 0.3

= 30

9><103—R+15
75

=> R =105Q

=

A potentiometer is preferred over a voltmeter because
potentiometer does not draw current for any measurement unlike a
voltmeter.

(Alternatively, Potentiometer compares the emf values while the
voltmeter would only compare the terminal p.d.’s of the two cells.)

K,
L) —

ol
e i

B

i A
] I
I

Py |
SN

K 7 —

=

Y2

Y2

Y2

Ya

Yo

1%
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OR
Q) Graph of V vs | 1
Emf Y%
Internal resistance Y
(i) Diagram 1
Derivation of E 1
and Internal resistance 1
(i)
o
w
1
] — I,
V=ec—Ir
When current is zero (1=0) , V=€
€
And when V=0, 1=lo, T = — &
0
(ii) Y
-
AT
1
= & = |- < @
F. O ) Fo I ¢
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v=v(B)-VI(B,)=¢ - I,
v=v IB_| ) _Vll.réuj'zgz L
I =1 +1,
._!I -V, & _1‘"_[5.,.[_2]_ V[L-g-l
- LI T3 - n n n Iy
.V Al 5L UL
n+h nt+h
On comparing with
V= £~ “'u..
we get
. _ &l T &
SR
__hla
e
(Alternatively , a student may write the last two results in the following
form.
111
-2
J—I'!‘J r_ ri
w55
rr.-u J—I ri )

Y2

Y2

Ya

Ya
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