PHYSICS (Theory)

Time allowed : 3 hours Maximum Marks : 70

e N
General Instructions:

(1) Allquestions are compulsory.

@) There are 30 questions in total. Questions 1 to 8 are very short answer type questions
and carry one marks each.

@) Questions 9 to 18 carry two marks each, questions 19 to 27 carry three marks each
and questions 28 to 30 carry five marks each.

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

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

(vi) Youmay use the following physical constants wherever necessary:
c=3x10®m/s
h=6.63 x103*Js
e=1.6x10"YC

U, =4mtx 107 T mA™

2

Lo gy o N
_— = X
4me, c’

m =9.1 x 107 kg
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QUESTION PAPER CODE 51/1/1

A point charge Q is placed at point O as shown in the figure. Is the potential
difference V, —V_ positive, negative or zero, if Qs (i) positive (ii) negative ?

Q N
0 A B

A plane electromagnetic wave travels in vacuum along z-direction. What can you
say about the direction of electric and magnetic field vectors?

A resistance R is connected across a cell of emf € and internal resistance r. A
potentiometer now measures the potential difference between the terminals of the
cell as V. Write the expression for 'r' in terms of €, V and R.

The permeability of a magnetic material is 0.9983. Name the type of magnetic
materials it represents.

Show graphically, the variation of the de-Broglie wavelength (A) with the potential
(V) through which an electron is accelerated from rest.

In atransistor, doping level in base is increased slightly. How will it affect (1) collector
current and (ii) base current ?

Define the term 'wattless current'.

When monochromatic light travels from one medium to another its wavelength
changes but frequency remains the same, Explain.

Two uniformly large parallel thin plates having charge densities +6 and —c are kept
in the X-Z plane at a distance 'd" apart. Sketch an equipotential surface due to
electric field between the plates. If a particle of mass m and charge '-q' remains
stationary between the plates, what is the magnitude and direction of this field ?

OR

Two small identical electrical dipoles AB and CD, each of dipole moment 'p' are
kept at an angle of 120" as shown in the figure. What is the resultant dipole moment
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10.

I1.

12.

13.

of this combination ? If this system is subjected to electric field ( E ) directed along
+ X direction, what will be the magnitude and direction of the torque acting on this ?

Y
D +q¢ A

~ 1200

-q

X' X

C
_’q#B +q
YI

A magnetic needle free to rotate in a vertical plane parallel to the magnetic meridian
has its north tip down at 60° with the horizontal. The horizontal component of the
earth's magnetic field at the place is known to be 0.4 G. Determine the magnitude of
the earth's magnetic field at the place.

Figure shows two identical capacitors, C, and C,, each of 1 UF capacitance
connected to a battery of 6 V. Initially switch 'S'is closed. After sometime 'S'is left
open and dielectric slabs of dielectric constant K = 3 are inserted to fill completely
the space between the plates of the two capacitors. How will the (i) charge and (i1)
potential difference between the plates of the capacitors be affected after the slabs
are inserted ?

AS

i IpF 1uF

Two convex lenses of same focal length but of aperture A, and A, (A, <A ), are
used as the objective lenses in two astronomical telescopes having identical eyepieces.
What is the ratio of their resolving power ? Which telescope will you prefer and
why ? Give reason.

Draw the output waveform at X, using the given inputs A and B for the logic circuit
shown below. Also, identify the logic operation performed by this circuit.
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14.

15.

16.

17.

18.

I

-
— e el - - -

w

-
|

e o -
_
—+
»~
-
w

Name the semiconductor device that can be used to regulate an unregulated dc
power supply. With the help of 1-V characteristics of this device, explain its working
principle.

How are infrared waves produced ? Why are these referred to as 'heat waves' ?
Write their one important use.

Draw the transfer characteristic curve of a base biased transistor in CE configuration.
Explain clearly how the active region of the V versus V. curve in a transistor is used
as an amplifier.

(1)  Define modulation index.

@)  Why is the amplitude of modulating signal kept less than the amplitude of
carrier wave ?

A current is induced in coil C, due to the motion of current carrying coil C,.
(a) Write any two ways by which a large deflection can be obtained in the
galvanometer G. (b) Suggest an alternative device to demonstrate the induced current
in place of a galvanometer.

......................
0
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19.

20.

21.

22.

23.

24.

25.

Define the terms (i) drift velocity, (ii) relaxation time.

A conductor of length L is connected to a dc source of emf €. If this conductor is
replaced by another conductor of same material and same area of cross-section but
of length 3L, how will the drift velocity change ?

Using Gauss's law obtain the expression for the electric field due to a uniformly
charged thin spherical shell of radius R at a point outside the shell. Draw a graph
showing the variation of electric field withr, forr>R andr<R.

An electron and a photon each have a wavelength 1.00 nm. Find

(1)  theirmomenta,

@) theenergy of the photon and

@) thekinetic energy of electron.

Draw a schematic diagram showing the (1) ground wave (ii) sky wave and (iii) space
wave propagation modes for em waves.

Write the frequency range for each of the following:

(1)  Standard AM broadcast

@) Television

@)  Satellite communication

Describe Young's double slit experiment to produce interference pattern due to a
monochromatic source of light. Deduce the expression for the fringe width.

OR
Use Huygen's principle to verify the laws of refraction.

(a)  Describe briefly, with the help of suitable diagram, how the transverse nature
of light can be demonstrated by the phenomenon of polarization.
(b)  When unpolarized light passes from air to a transparent medium, under what

condition does the reflected light get polarized ?

The energy levels of a hypothetical atom are shown below. Which of the shown
transitions will result in the emission of a photon of wavelength 275 nm ?
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26.

27.

28.

Which of these transitions correspond to emission of radiation of (i) maximum and

(1) minimum wavelength?
OeV
A
-2eV
By C -45eV
D
S -10eV

State the law of radioactive decay.

Plot a graph showing the number (IN) of undecayed nuclei as a function of time (t)
for a given radioactive sample having half life T,,.

Depict in the plot the number of undecayed nuclei at (i) t=3T, and (i) t=5T,,.

In the circuit shown, R, =4 Q, R =R, =15€Q,R =30Q and E=10V. Calculate.
the equivalent resistance of the circuit and the current in each resistor.

e AAAAMAM A
v
Il Rl 12 14 13
E =
R, R, <SR,
, B

State Biot-Savart law, giving the mathematical expression for it.

Use this law to derive the expression for the magnetic field due to a circular coil
carrying current at a point along its axis.

How does a circular loop carrying current behave as a magnet ?
OR

With the help of a labelled diagram, state the underlying principle of a cyclotron.
Explain clearly how it works to accelerate the charged particles.

Show that cyclotron frequency is independent of energy of the particle. Is there an
upper limit on the energy acquired by the particle ? Give reason.
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29.

30.

@

(b)

@

(b)

Draw aray diagram to show refraction of aray of monochromaticlight passing
through aglassprism.

Deducetheexpression for therefractiveindex of glassin termsof angle of
prismand angleof minimum deviation.

Explain briefly how the phenomenon of total internd reflectionisusedinfibre
optics.

OR

Obtainlensmakersformulausing theexpression

Heretheray of light propagating from ararer medium of refractiveindex (n,)
to adenser medium of refractiveindex (n,) isincident on the convex side of
spherical refracting surface of radiusof curvatureR.

Draw aray diagram to show theimage formation by aconcave mirror when
the object iskept between itsfocusand the pole. Using thisdiagram, derive
the magnificationformulafor theimageformed.

Withthehelp of alabelled diagram, describebriefly theunderlying principle
and working of astep up transformer.

Write any two sources of energy lossin atransformer.

A step up transformer convertsalow input voltageinto ahigh output voltage.

Doesit violatelaw of conservation of energy ? Explain.

OR

Derivean expressionfor theimpedance of aseriesL CR circuit connectedtoanAC
supply of variablefrequency.

Plot agraph showing variation of current with thefrequency of the applied voltage.

Explain briefly how the phenomenon of resonancein thecircuit can beused inthe
tuning mechanismof aradiooraTV set.
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10.

I1.

QUESTION PAPER CODE 51/1
Define electric dipole moment. Write its S.I. unit.
Where on the surface of Earth is the angle of dip 90° ?

A hollow metal sphere of radius 5 cm is charged such that the potential on its surface
is 10 V. What is the potential at the centre of the sphere?

How are radio waves produced ?
Write any two characteristic properties of nuclear force.

Two bar magnets are quickly moved towards a metallic loop connected across a
capacitor 'C' as shown in the figure. Predict the polarity of the capacitor.

C

E IN S[_ N

—_— P Ty

What happens to the width of depletion layer of a p-n junction when it is (i) forward
biased, (ii) reverse biased ?

Define the term 'stopping potential' in relation to photoelectric effect.

A thin straight infinitely long conducting wire having charge density A is enclosed by
acylindrical surface of radius r and length |, its axis coinciding with the length of the
wire. Find the expression for the electric flux through the surface of the cylinder.

1 .
Plot a graph showing the variation of coulomb force (F) versus [—zj ; whereris the
r

distance between the two charges of each pair of charges: (1 uC, 2 uC) and (2 uC,
—3 uC). Interpret the graphs obtained.

Write the expression for Lorentz magnetic force on a particle of charge 'q' moving

with velocity : in amagnetic field ]_3> . Show that no work is done by this force on
the charged particle.
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12.

13.

14.

15.

16.

17.

OR

Asteady current (1) flows through a long straight wire. Another wire carrying steady

current (I,) in the same direction is kept close and parallel to the first wire. Show

with the help of a diagram how the magnetic field due to the current I, exerts a

magnetic force on the second wire. Write the expression for this force. 2

What are eddy currents ? Write any two applications of eddy currents. 2

What is sky wave communication ? Why is this mode of propagation restricted to

the frequencies only upto few MHz ?

In the given circuit, assuming point A to be at zero potential, use Kirchhoff's rules

to determine the potential at point B.

1A D 2A |
|

A [ C 2A
1V |

A parallel plate capacitor is being charged by a time varying current. Explain briefly

how Ampere's circuital law is generalized to incorporate the effect due to the

displacement current.

Net capacitance of three identical capacitors in series is 1 (UF. What will be their net

capacitance if connected in parallel ?

Find the ratio of energy stored in the two configurations if they are both connected

to the same source.

Using the curve for the binding energy per nucleon as a function of mass number A,

state clearly how the release in energy in the processes of nuclear fission and nuclear

fusion can be explained.
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18.

19.

20.

21.

22.

In the metre bridge experiment, balance point was observed at J with AJ =1.

(1)  The values of R and X were doubled and then interchanged. What would be
the new position of balance point ?

@)  Ifthe galvanometer and battery are interchanged at the balance position, how
will the balance point get affected ?

R X
——AVWAN AV~
" l Y

A % B

-

A convex lens made up of glass of refractive index 1.5 is dipped, in turn, in (1) a
medium of refractive index 1.65, (i) a medium of refractive index 1.33.

(a) Willitbehave as a converging or a diverging lens in the two cases ?

(b) How willits focal length change in the two media ?

Draw a plot showing the variation of photoelectric current with collector plate potential
for two different frequencies, v, >v,, of incident radiation having the same intensity.
In which case will the stopping potential be higher ? Justify your answer.

Write briefly any two factors which demonstrate the need for modulating a signal.
Draw a suitable diagram to show amplitude modulation using a sinusoidal signal as
the modulating signal.

Use the mirror equation to show that

(a) anobject placed between f and 2f of a concave mirror produces a real image
beyond 2f.

(b) aconvex mirror always produces a virtual image independent of the location
of the object.

(c) anobject placed between the pole and focus of a concave mirror produces
a virtual and enlarged image.
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23.

24.

25.

26.

27.

28.

Draw alabelled diagram of a full wave rectifier circuit. State its working principle.
Show the input-output waveforms.

(a) Usingde Broglie's hypothesis, explain with the help of a suitable diagram,
Bohr's second postulate of quantization of energy levels in a hydrogen atom.

(b) The ground state energy of hydrogen atomis - 13.6 eV. What are the kinetic
and potential energies of the electron in this state ?

You are given a circuit below. Write its truth table. Hence, identify the logic operation
carried out by this circuit. Draw the logic symbol of the gate it corresponds to.

B— >0—— Iy

A compound microscope uses an objective lens of focal length 4 cm and eyepiece
lens of focal length 10 cm. An object is placed at 6 cm from the objective lens.
Calculate the magnifying power of the compound microscope. Also calculate the
length of the microscope.

OR

A giant refracting telescope at an observatory has an objective lens of focal length
15 m. If an eyepiece lens of focal length 1.0 cm s used, find the angular magnification
of the telescope.

If this telescope is used to view the moon, what is the diameter of the image of the
moon formed by the objective lens ? The diameter of the moon is 3.42 x 10°m and
the radius of the lunar orbit is 3.8 x 10°m.

Two heating elements of resistances R and R, when operated at a constant supply
of voltage, V, consume powers P, and P, respectively. Deduce the expressions for
the power of their combination when they are, in turn, connected in (i) series and
(i1) parallel across the same voltage supply.

(a)  State the principle of the working of a moving coil galvanometer, giving its
labelled diagram.
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29.

30.

(b)

(©

(@)

(b)

(©

"Increasing the current sensitivity of a galvanometer may not necessarily
increase its voltage sensitivity." Justify this statement.

Outline the necessary steps to convert a galvanometer of resistance R . into
an ammeter of a given range.

OR
Using Ampere's circuital law, obtain the expression for the magnetic field due
to along solenoid at a point inside the solenoid on its axis.

In what respect is a toroid different from a solenoid ? Draw and compare the
pattern of the magnetic field lines in the two cases.

How is the magnetic field inside a given solenoid made strong ?

State the working of a.c. generator with the help of a labelled diagram.

The coil of an a.c. generator having N turns, each of area A, is rotated with a

constant angular velocity m. Deduce the expression for the alternating e.m.f. generated

in the coil.

What is the source of energy generation in this device ?

(@)

(b)

OR
Show that in an a.c. circuit containing a pure inductor, the voltage is ahead of
current by 7/2 in phase.

A horizontal straight wire of length L extending from east to west is falling
with speed v at right angles to the horizontal component of Earth's magnetic
field B.

(1)  Write the expression for the instantaneous value of the e.m.f. induced in
the wire.

@)  Whatis the direction of the e.m.f.?

@) Which end of the wire is at the higher potential ?

State the importance of coherent sources in the phenomenon of interference.

In Young's double slit experiment to produce interference pattern, obtain the

conditions for constructive and destructive interference. Hence deduce the expression

for the fringe width.
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How does the fringe width get affected, if the entire experimental apparatus of Young

is immersed in water ?
OR

(a)  State Huygens'principle. Using this principle explain how a diffraction pattern
is obtained on a screen due to a narrow slit on which a narrow beam coming
from a monochromatic source of light is incident normally.

(b)  Show that the angular width of the first diffraction fringe is half of that of the
central fringe.

(¢) Ifamonochromatic source of light is replaced by white light, what change
would you observe in the diffraction pattern ?
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M ar king Scheme— Physics(Theory)

General Instructions:

10.

TheMarking Scheme providesgenera guidelinesto reduce subjectivity inthe marking.
Theanswersgiveninthe marking scheme are suggested answers. The content isthus
indicative. If astudent hasgiven any other answer, whichisdifferent fromtheonegivenin
the Marking Scheme, but conveysthe meaning correctly, such answersshould begiven
full weightage.

Evaluation isto be doneasper ingructionsprovided inthe marking scheme. It should not
be doneaccording to one sowninterpretation or any other consideration. Marking Scheme
should beadhered to and religioudy followed.

If aquestion has parts, please award marksin theright hand sidefor each part. Marks
awarded for different part of the question should then betotalled up and writteninthel eft
hand marginand circled.

If aquestion doesnot haveany parts, marksareto beawarded in theleft hand margin only.

If acandidate has attempted an extraquestion, marksobtained in the question attempted
first should beretained and the other answer should be scored ouit.

No marksareto bededucted for the cumul ative effect of an error. The student should be
pendized only once.

Deduct ¥2mark for writing wrong units, missing units, in thefinal answer to numerical
problems.

Formulacan betaken asimplied fromthe cal cul ationsevenif not explicitly written.

In short answer type questions, asking for two features/characteristics/ properties, if a
candidate writesthreefeatures, characteristics/propertiesor more, only the correct two
should beevduated.

Full marksshould beawarded to acandidateif his/her answer inanumerica problem, is
closetothevduegiveninthisscheme.
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QUESTION PAPER CODE 55/1/1

Q. Expected Answer /value Points Marks  Total
No. Marks
1. () Pogtive Y
(1)  Negative Y 1
® . ® .
2. E dong X-axis, BaongY-axis Yo+l
Alternatively,
® . ® .
EdongY -axis, B aongX-axis 1
_nlE .0
3. TIr=Rj—- 1 1
v t\;
4.  Diamagndtic 1
Alternatively,

Ferromagnetic (if thegiven valueis considered as absol ute permeability)
(Accept either of thetwo) 1

1
6.  Collector current decreasesdightly Y%
Basecurrentincreasesdightly Y% 1
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Current flowinginacircuit without any net dissipation of power, is
called wattless current.

Atoms (of the second medium) oscillatewith the same (incident light)
frequency and inturn, emit light of the samefrequency.
Alternatively,

Frequency of light may beviewed asaproperty of the source and
not of the medium.

Alternatively,

I . V, _ V.
From Huygen'sprinciple, wefindthat -~ =—%=n
1 2

Hencefrequency remainsthe same.

Depiction of equipotentia surface 1

Magnitudeof eectricfied Y%
Directionof electricfied Y
Depiction of equipotential surtace
(Pardld tothe X - Z plane)
gqE=mg
b E="9. girectionverticaly downwards
q

OR
Resultant dipole moment 1
Magnitudeof torque Y
Direction of torque Y%

Resultant dipolemoment =p

o E
Themagnitude of torqueispEsin30 = %

Thedirection of torqueisclockwisewhen viewed from above

® ® ®
(or t isperpendiculartoboth P and E).
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10.

11.

12.

Formula 1
Substitution and Caculation of B 1

B,=BCosq

B= B, =0.8G
~ cos60°

Formula
Conclusionsabout C, and C, 1

PD. acrossC, = 6V

Final chargeonC, =18nC
PD. acrossC, =2V

Final chargeonC,=6nC

Alternatively,
Q=CVv
C' =KC

AcrossC,, V remainssame but chargeincreases

AcrossC,, charge Q remains samebut p.d. decreases

Raio 1

Preference Y

Reason 1
A

Ratio of resolving power = —=

A
Telescope of aperture A, ispreferred

Reason: (Any one)

Higher resolving power / Morelight gathering power
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13. |Correct output wavefonn 1

|dentification 1

Drawing correct output waveform

Lt t3 171 ts 6 b

OR gate

(However if theoutput wavefonn isdrawn wrong but the student correctly
identifiesthelogic operation (according to the output wavefonn drawn)
award 1 mark only)

14. | Namingof Device Y
| -V characteristic Ys
Working principle 1

Zener diode

Alternatively
|-V characteristic

I (maA)
.

1

Reverse bias ' <
v ¢ -~ Forward bias
1

* li" —v
!
|
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After the breakdown voltage. thereisan inggniticant changeinthe
(reverse) biasvoltage acrossthe Zener diode (and hence theload)
evenfor largechangesin current.

Production 1
Reason 1
Anyoneuse Yo

Method of production (any one)
by hot bodiesand molecules/
dueto vibrations of atomsand molecules/
duetotrangition of electrons between two (closdly spaced)
energy levelsinan atom.

Infrared waves are call ed heat waves asthey cause heating etfect / rise
intemperature

Anyoneuse

Maintainsearth'swarmth, physical therapy, remote switchesetc. or any
other correct use

Graph 1
Explanaion

Cut oft
region Active

. =y TCZION

\’(.A\ YD :

Saturation
region

A 4

(Award one mark even if the student does not |abel the threeregions)
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Intheactiveregion, a(small) increaseof V, resultsina(large, dmost
linear) increasein |, Thisresultsin anincreasein thevoltage drop
acrossR .

[Note: Thestudent may be awarded this1 mark evenif she/hegivesa
(brief) explanation of thetrang stor amplifier actionwithout any reference
tothetransfer characteristic]

Modulationindex
Reason 1

Modulationindex isdefined astheratio of amplitude of modulating
signa and amplitudeof carrier wave

Alternatively,

_An
"TA

Theamplitude of modulating signa iskept lessthan amplitudeof carrier
waveto avoid/ minimizedistortion/ noise. 1

Anytwoways
Alternativedevice

Any twowaysto obtain largedeflectionin G Yot
Moving C, faster towardsC, / Increasing current in C,/

Insertion of softironcoreinC, /

Increasing number of turnsof C, /

Increasing areaof crosssectionof C,

Alternativedevice(any one)

Bulb/LED / Compassneedle/ any other deviceresponsiveto (small)
current. 1

Driftveocity
Rdaxationtime 1
Changeindrift veocity

[EEN
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20.

Drift velocity: Theaverageve ocity withwhichthefreedectronsdrift
under theinfluenceof an externd fidd. 1

Relaxation Time: Averagetimeinterval between two succesivecollisons
of an eectronwiththeions/ atomsof the conductor. 1

Thedrift velocity will beinversdly proportiona to 1 (or v, p I_l )

and henceit will becomeonethird of itsinitia value 1

Alternatively,

[Note: If thecandidate directly writes VE" without giving any reason,

award one mark]

Obtainingthefield expression

Graph
Gaussian surface
Surface charge .- -2
densitvo - -
SN
‘f 1
® ®
From Gaussstheorem, f = ¢ .dS:q— s
s 80
Fluxf throughS. Y
® ®
f =pFE.dS=¢¥dS = E. 4pr? Y
o p
s' s'
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b E4pr=dm p p=——"m Y

YotYs
r<R r>R
B® r
[Note: “2mark for r<R and “2mark for r>R]
21 | Momenta 1
Energy of photon
Kineticenergy of eectron 1
I'e=1 joon = 1.00NM =10 m
: h
i) for electron or photon, momentump=p_=p, = T Y
6.63° 10>
= (—_9) =6.63 x 10® kg m/s Yo
10
i)  Energy of photon
E= E
I
- _34\ - , g
_(6.63"10 _)9 (37 10°) ] "
10
»19.89 x 107 J (» 1243 V)
p2
i)  Kineticenergy of electron = o Y
m
_ 1, (6.63 10%®)*" (3x10°%)
=5 91 10 J» 242 %x107%°] Y
(» 1.51eV) Y
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22. | Schematicdiagrams 1%

Rangesfor thethree cases 1%

Communication satellite

%ﬁ@

e

\

s \L _~ Space wave |

lonosphere

Yotlotl

i) Standard AM Broadcast  540-1600kHz Y%
i)  Tdevison 54-890 MHz Y
i)  SatdliteCommunication  5.925-6.425 GHz uplink

3.7—4.2 GHz Downlink Y%

[Note: Award these 1v2 (= Y2+ Y2+ %2) markseven if the student
just givesthe correct orders of magnitude but does not giveany

numerica values]

23. | Diagram Yo
Description Yo
Derivation of Expressionfor fringewidth 2

Yo

e »
SCREEN
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Sisthesource of monochromatic light of wavelengthl .

ThedoubledlitsS and S, act asthetwo coherent sources. Ya
Letx=SP-SP

SPP=D?+(y+ d/2)

and S, P> =D? + (y - d/2)? Yo

\ SPP-SP*=(y+ di2)?-(y- d/2)
b (SP+SP) (SP-SP) = 2yd
p (SP+SPx=2yd

2yd 5 2yd :y_d

X= %
P (SP+SP) 2D D ’
. ni D
Formaxima x=nl p y= T(n:O,l,Z, .......... ) Y
. . | D
\ Fringewidthb=y -y = a Y
[Note: Alternatively, if the student usesthe condition for minima, award
thelast (Y2+¥2) marks]|
OR
Diagram 1
Veification 1
Dcident win y\tmz&
iy k B
\ LT
Mediunm 1
P o 1
Medium 2
INnDABC, s = et Y.
n SNt == s >
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24,

dinDADC, s _AD_ vt Y
andin SINT= 57 AC 2

s.|n| :aa/lt/ACg:ﬁ = constant =(rel ative) refractiveindex 1
snr gwt/ACgh v,

[Note: The student can a so draw thediagram for light going from denser
to rarer medium and usethat for verification of thelaw of refraction]

a Diagram 1
Description 1
b)  Condition 1
a)
t tt 4
IR
) PLANE POLARISED
‘ LIGHT

PLANE POLARISED ;o>
4 LIGHT : 1

POLARISER ANALYSER

ORDINARY
UGHT

Whenapolaroid P, isrotated inthe path of an unpolarised light. thereisno
changeintranamitted intengty.

Thelight transmitted through polaroid P, ismadeto passthrough polaroid
P

.
Onrotating polaroid P, in path of light transmitted from P, we notice a
changeinintengty of transmitted light. Thisshowsthat light transmitted from
P, ispolarized. Sincelight can be polarized, it hastransverse nature. 1

[Note: Award full marksevenif thestudent explainswith thehelp of only
onediagram|

(b) Whenever thereflected and refracted rays are perpendicul ar to each
other. 1
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25.

26

Alternatively,

Whenever unpolarised light isincident from air to atransparent medium
at an angleof incidence equal to polarizing angle, thereflected light gets
polarized.

E=hcl/l Yomark
Cdculationof E 1 mark

Identification of correct trangtion Yomark
Trangtionfor maximumwave ength Yomark
Trangtionfor minimumwave ength Yomark

If aphoton of wavelengthl =275nmisto be emitted. then energy of
photonisgiven by

E=— R

_ 663 10%" 3" 10°

= e Y
275 10°° 1.6° 10 2

=45eV Y2
Hencetrangtion B would result inthe emission of aphoton of wavelength
275nm Ya
(i)  TrangtionA correspondsto maximumwavelength Y
(i)  Trangtion D correspondsto minimum wave ength Y%
Statement of law 1
Graph 1

Depictionfortimet=3T, andT=5T YotYa

19

Thenumber of nuclel undergoing decay per unit time, at any instant, ispro-
portional tothetotal number of nucle inthe sampleat that instant. 1

Alternatively
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27

dN
dt

e P

Nrmnber of undecaved nueked

T t— 1+1

SRS
Time ¢

[Note: Thestudent isto mark thetwo point only for t= 3T, andt=5T, ]

Equivaent resstance 1
Calcudtionof I Ya
Calcudtionof I, Ys
Calcudtionof I, Ya
Calcudtionof I, Ys

R, R,andR,areinpardldl.

1 1 1 1 3+1+2 5
+ +— = =

R, 15 30 15 30 30

PR,=6W Yo
Now R, isinserieswithR,soR, =4W+6W=10W Ya
~I=¢/R, = ]—QAzlA

" 10
~h=1A
. Current through R, = 1A

P.D. across R; = 4V

So, P.D. across Rj34 = 6V
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IzRg = I4R4 = I3R3 =6V

_ 6 _
Iz - i—g A - 04 A 1/2
6
13=I—§A=0.4A Y
L="A=02A V2
30
28. | Biot Savart Law 1
Derivation 3
Explanaion 1

®
Statement of Biot Savart Law : Themagnitude of magnetic fielddB due
to current ement isdirectly proportiond tothecurrent I, theeement length
|dl |and inversely proportionad to the square of thedistancer of thefield

® ®
point. Itsdirectionisperpendicular tothe planecontainingdl and r Yo
JB o IdI x;
r
Or dé - & I(I'iXF 1/2
4z r®

[Note: Evenif the student writesonly the (vector) mathemeatical expression,
award thisonemark]

l"
!
7T dB
A ]
/ Rl 4 2dB
| ﬂ_ i S
- e V¢ }
’f O \ FaEe
Vo
A 1
‘,‘, \ ! dl
/N
‘L“
7z
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®
Themagneticfieldduetod| isgivenby Biot Savart law as

I’r
e lld T

dB
47 r3

Now dB, = dB Cosqg = % ld cosqg

n (X*+R%)

Mo Idl R
T 4n (XP+RY) (X +RH)YV

sop = .=k o o

T 2 2132
X 4TC (X + R ) entireloop

Ko IR
=t " 2yR
4n (x?+RY)¥?

_ o R’
- 2(X2 + RZ )3/2
(They-components, of thefield, add up to zero, dueto symmetry)

\ Magneticfieldat Pduetoacircular loop

r r 2 r
= B=B;i :2( Ilzl(j:RRz)slzi
X

[Note: Also accept if the student writes é = M ir]
" 2(X2 + R2)3/2
Explanation: A circular current loop producesmagneticfield andits

magnetic moment isthe product of current anditsarea

M = 1A
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Alternatively

Alternativcly : Onesideof the current carrying coil behaveslikethe

N-Pole and the other side asthe S-Pole of amagnet.

OR

Labeled diagram
Principle
Working

Proof of frequency independent from energy

Yes

Reason

Principle: A charged particle can be accel erated to high energy by
making it crossthe same el ectric field again and agai n using a perpen-

dicutar magneticfield.

Magnetic field out

1_____‘_' -

i ()“;(. !l.L/“ 10

151
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Working : High frequency oscillator maintainsmodest aternating potential
difference between thedees. Thispotentid differenceestablishesanelectric
field that reversesits direction periodically. Suppose a positive ion of
moderate mass produced at the centre of the dees, finds D, at negative
potential. It getsacce erated towardsit. A uniform magneticfield, normal to
the plane of the dces, makesit moveinacircular track. Particletracesa
semicircular track and returns back to the region betwecn thedees. The
moment it arrivesin theregion. electric field reversesitsdirection and
accel eratesthe chargetowards D,. Thisway charge keeps on getting
accelerated until it isremoved out of the dees.

Centripetd force, needed by the charged particleto moveincircular track,
isprovided by themagneticfield.

b V:q_Br
m

Period of revolution, T = @

_2nmrm
gBr
b T=2M , ,-1_9B
gB T 2mm
Thusfrequency of revolution n isindependent of theenergy of theparticle. 1
Yes, thereisan upper limit on the energy acquired by thecharged particle. Y

The charged particle gains maximum speed when it movesin apath of
radius equal to theradiusof thedces.

, qBR :
eV = “m where R=radiusof the dees.

, 1 1 BR& _ ?B2R?
SomaximumK.E== m/’_==m 831—+ =4 Y
2 max 2 emg 2m
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29.

a Diagram

Derivation of expressionfor therefractiveindex
b) Explandion

FromDMQR, (i-r,) + (e-r,)=d
So(i+e)-(r,+r,)=d

FromDPON r+r,+ DONR =180°

Also A+BDONR =180°

ThusA=r +r,

So i+teA=d

Atminimumdeviation,i= e, r=r,=randd =d

. A+6,
=i=

153

Yo

Yo
Yo


http://www.pdffactory.com

Low n

Each optical fibre consists of acoreand cladding. Refractiveindex of the
materia of the coreishigher than that of cladding. Whenasignal, inthe
formof light, isdirected into theoptical fibre, at an anglegreater thanthe
(rlevant) critical angle, it undergoes repeated total internal reflections
alongthelength of thefibreand comesouit of it at the other end with almost

negligiblelossof intengty. 1
OR
a Diagram 1
Derivation of LensMaker'sformula 2
b)  Diagram 1
Derivation 1

Yo
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For the second surface, |, actsas avirtual object (located in the denser
medium) whosefind red imageisformedintherarer mediumat 1.

Sofor refraction at this surface, wehave

From abovetwo equations, 11 =3 1832 i%

v u gn  g&R Ry
Thepoint, whereimage of an object, located at intinity isformed, iscalled
thefocusF, of thelensand thedistancef givesitsfoca length.

Soforu=p,v=+f

D l = Eﬁi - 1
f &n
b.
o

DABPissimilar to DA'B'P

AB _BP

AB BP
NowA'B'=1,AB=0,B'P=+vandBP=-u

e I Y%
So magnification m= o) =- U
Diagram Y%
Labdling 7
Princple Y
Working 1%
Two sourcesof energy loss Yoo
No ¥
Explangtion 7
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Step up transformer
Any oneof thefollowing:

- Soft iron-core

/
-
£ -
3 -
YotV
Principle: It workson the principle of mutual induction. Y%
Working: When an dternating voltageisapplied to the primary, theresulting
current producesan aternating magnetic flux which linksthe secondary and
inducesanemf init. Weconsider anidedl transformer inwhich the primary
hasnegligibleresstanceand al theflux inthecorelinkswith both primary
and secondary windings. Letj betheflux ineachturninthecoreat time/
dueto current in the primary when avoItageVp isappliedtoit.
Thentheinduced emf or voltage E,, inthesecondary with N, turnsis
do
E=-N —
s S dt
Thedterndingflux asoinducesanemf, called back emf intheprimary
givenby
_ dp
Ep = — Np ot 7]
BUtE =V, (sinceresistance of primary issmall) and E = V,
(sincesecondary currentissmall)
de
V.= —N_—
SO’ s s dt
_ do
Vo==N o
Thus ﬁ = & VA
VP N p
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V
For astep up transtormer, \TS >1
P

So, “o>1 Y
\Y,

p

(i)  Sourcesof energy lossin transformer (any two)
flux leskage/ Joul€slossin theres stance of windings/ Yoo
lossdueto eddy currents/ hysteresisloss/ humming loss

i) No 15

A step up transfonner stepsup thevoltagewhileit stepsdown the current.
So theinput and output power remain same (provided thereisnoloss).
Hencethereisno violation of the principleof energy conservation. Y

OR

Phasor diagram

Derivation of expressionfor impedance
Graph

Explanaion

R RN R

LetV V.,V andV represent the voltage acrosstheinductor, resistor,
capacitor and thesourcerespectively. V_isparalel tol. V _isp/2 behind |
andV isp/2aheadof I.
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Now V.= V=i X, and V, =1 X Vs
Clearly. V)= V2o + (V, = V,.)°
=i2 [RR+ (X =X Y

Yo

V.
Impedance= ~> = JR*+(X, - X,

[Alternatively : Accept Impedance Triangle Method]

1.0

"J) Iﬁ‘m .T

- 0.0

The capacitance of acapacitor inthetuning circuit isvaried such that the
resonant frequency of the circuit becomes nearly equal to the frequency
of'theradio signal to bereceived. When thishappens, theamplitude of the
current becomesmaximuminthereceiving circuit. 1
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No.

QUESTION PAPER CODE 55/1

Expected Answer/value Points Marks  Total
Marks

Electric dipolemoment is defined asthe numerical product of charge and
distance between the charges, and isdirected from negative to positive

charge. Y%
Alternatively
2a
-q > ~ Tq
p=0a(2a)
Unit: coulomb metreor Cm Ys 1
Magnetic poleor Pole
(If geographic poleiswritten award¥2Mark.) 1 1
10V 1
_ Kq .
(If formulaaoneiswrittenasV = e thengive’2Mark) 1
Accderated motion of chargesin conductingwires 1
Alternatively

Rapid acceleration and decel eration of electronsinaerials

Alternatively

LCarcuit

Alternatively

oscillating charge 1
Short ranged, strong, attractive, chargeindependent, spin dependent,

doesnot obey inverse squarelaw, saturated, non central

(Any two) Yoo 1
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10.

Upper plateispositiveand lower plateisnegative.
Alternatively

Upper plateisnegativeand lower plateispositive
(becauseaxisisnot given)

Alternatively

Accept diagrammatic answer also

(i) (dightly) decreases
(i)  (dightly) Increases
(Evenif thestudent missestheword"dightly" award full marks.)

Stopping potentia isthe minimum negative(retarding) potentia of anode
for which photo current stops or becomes zero.

Evaluation of charge enclosed 1

Evduationof flux 1

Chargeenclosed by the cylindrical surfaceq=1 |

Flux j =4

€

o
)

Alternatively,

‘r r q
¢:0§_d8:_

€

ol
¢_—

€

Eachgraph Yotifo

Interpretation Yot

160
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11.

-

—» Ur
Repulsve
(b) W __
!
Attraqtive
Alterﬁative‘ly
F .
: ! Attractive
| Repulsive
Ve
>

(Attractiveforcei sgreater than repul siveforce sincemagnitude of the
dopeismorefor attraction.)

Expressionfor force
Work doneiszero 1

F=q(¥  B)

Alternatively

E =quBSingn

(If astudent writesonly magnitudefor forcei.e. F =Bgvsin 9§ award

Yomark only)

161
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12.

Work done = IIZIS

asF isperpendiculartoIS ,W=0
Alternatively

(Award this1 mark even if the student gives correct work done)

OR
Diagram 1
Expressionfor force 1

F’I = #01|]2 1
) 2md
Alternatively
(If astudent directly writesf,, = %I;L]]—z/aNard this 1 Mark)
Definition 1
Two applications Yotifo

When abulk piece of conductor issubjected to changing magnetic flux,
theinduced currents, developedinitiscalled Eddy current.

Anytwo uses:
| Magnetic brakesintrains
| Electromagnetic damping

162
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13.

14.

15.

| Induction furnaces

1 Electric power meter

| Induction therapy

1 Tofind themelting point of preciousmeta's
| In speedometer of vehicles.

Sky wave Communication 1

Reason 1

lonospheric reflection of radio waves, back towardsthe earth, isknown
assky wave communication.

Theionosphericlayersact asareflector for acertainrange of frequencies
(3-30MHz.)

Electromagneti c waves of frequencieshigher than 30MHz (or few MB2z)
penetrate theionosphere and escape.

Alternatively

Diagrammatic explanation

Caculation of potentia a B 2

Current division applying Kirchhoffslaw
AlongthepathACDB,
V,=1+2(1)-2=1volt
Alternatively

Finding the current through CD aone

Writing any two correct loop equations

Cdculaions

Amperéescircuita law 2
Incons stency Yo
Introduction of digplacement current Yo

163

Yo

1Y%

Yo

Yot

Yo


http://www.pdffactory.com

16.

17.

-

AccordingtoAmperéescircuital law, 4 Bdl = 1,

For C, <j‘ Bdi =yl
For C, §B.dl =0

Thereisaninconsstency inAmpere'scircuital law. Toexplainthis
displacement current wasincorporated.

UsingAmpere'siaw, wetind different valuesof B for thetwo loops.
Hence displacement current wasintroduced

(Also accept any other (correct) explanation.)

Cadl culation of each capacitance Yo
Cadlculation of net capacitancein parallel Yo
Energyratio 1
1.3
C, C
C,=C/3
1=C/3

C=3nF

2
_E_'._s'_z EC.\‘V
ey
2
=1/9
Binding Energy Curve 1
Explanaion Yotifo

164
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18.

19.

s Cre | o T |
‘" b s |"Fe “Mo i ;
Z O 2 e (|| ‘
= = L‘(«g—, | bt o= O N L
R : s i ha S :
e omeh o ! | e
3 eiN ‘ | * "
2 sl | ’ ' ‘
S O A T
2 P { i :
> . | :
& A { | i ~
I |
& ¢ !
o 2 bt 7
= ! i
T by '
2 0° : I

0 50 100 T 150 200 250

Mass number (A)

The above curve showsthat

()  Whenaheavy nucleusbreaksinto twomedium sized nucle
(innuclear fission) the BE / nucleonincreasesresultinginthe
release of energy.

@i  Whentwo smal nuclel combinetoformareatively bigger
nucleusinnuclear fuson BE/ nucleonincreases, resultingin

therelease of energy.
i New position of balance point 1
. New position of balance Doint 1
: R .
i) ~ =~ WhenRand X aredoubled and interchanged, new
X 100- |
baancepoaintis
['=(100-1)
[Note: evenif the student does not mention theformula, award this 1 mark]
i) Nochangeintheposition of balance point
Formula 1
a) ldentificaion Yortls
b) Changeinfocd length Yotifo

i=@_%i_1]
f .R| Rz
a ) diverging lensor concavelens

165
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20.

21.

i)  converginglensor convex lens

b) i) focd lengthwill become negative and its magnitudewould
increase

i)  focd lengthincreases

(Note: Awardthezmark, for case(b) (i), evenif the student just writes
that thefocal length will becomenegetive.)

Graph 1%
| dentifying higher stopping potentia Y%
Judtification 1

SATURATION
PHOTOCURRENT

|

Vo Vop COLLECTOR
~ = POTENTIAL

Stopping potentia ismorefor the curve corresponding to frequency n,

Stopping potentia isdirectly proportiona to thefrequency of incident
radiation.

Alternatively

Themaximum energy (of the emitted photoel ectrons) increaseswith an
increaseinthefrequency of theincident radiation.

Need for modulation (any two factors) 1+1
Diagram 1
Need for modulation:

| Sizeof antennawould bevery large in the absence of modul ation.

| Effective power radiated by theantennawould besmall inthe absence
of modulation.

166
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22.

| Mixing up of thesgna sfrom different transmitters.
(Any Two)

¥ —

.2 9

T

utdfor AM
. .-?D %

(Awardthis 1 mark for diagram evenif only thethird part of the diagram
isdrawn)

Mirror formula 1
Sign conventionfor foca length Yo
a) proof of real and beyond 2f Yo
b) proof of virtua image Yo
¢) proof of virtud and enlarged image Yo
1,11

for concave mirror, f<Qor f=-ve
for convex mirror, f>0or f =+ve
ConcaveMirror

Letf=-c

Also, Letu= nf=-nc

1 1 -n+l
= 4+ __ =
C

nc nc

<|pk

=L
f

c |

nc
(- n)

\ v=

a  Whenobjectisbetween f and 2f, we have 1<n<2
\ vis-ve red image
(For n=1and n=2), magnitude of vbecomes¥ and 2c, respectively
\ Rea imageisformed beyond 2F.

167

1+1

Yo

Ye


http://www.pdffactory.com

23.

c¢)  Obiect between poleand Fwehave 0<0<1

vis+veb (virtual image) and|v|>c

\ Weget avirtud, enlarged image Y%
b)  ConvexMirror

f=+d Let u=- pd (p can haveany value)

1v=1d+ Upd= (1+p)/pd

= pd
(p+D)

\ visadways+veand awayslessthand

\  Convex mirror dways producesavirtual image between pole

and focus. Y%
Circuitdiagram 1
Working principle 1
Input waveform Y
Output waveform Yo
Centre-T: ap )
Transformer

e T Diode 1{D))

; * { +——}-“
'Centre A

T X
AP s

T ( Diode 2(D,) R, output 1
L —
T @ Y
Principle
pnjunction conductswhenitisinforward biased and doesnot do so
whenitisreversebiased. 1

[Note: Also accept if the student writes: Thetwo diodes, D, and D, let
current flow, through theload, for dternate haf cyclesof theinput a.c.]
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24,

Waveform
Input
-
N

» -

Due to
y o Dy,

Output waveform
{across R

Due¢ to | Due to

D,

i Due to

oy

1
1
'

de-Brogliesformula Yo
Diagram Yo
Explanaion 1
Kinetic Energy Yo
Potentiad Energy Yo
@ a=2_-"

nh

>mvr=L=—
‘ 27

(b) Kineticenergy=13.6eV
Potential energy =-27.2eV

169
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26.

26.

TruthTable 2

Logic Operation Y%

Logic Symbol Y%

A B X=A| Y=B | Z

0 0 1 1 0

0 1 1 0 0 2
1 0 0 1 0

1 1 0 0 1

(If only X andY are correctly identified properly then award 1 mark only)
[ Note: Award the 2 marksfor thetruth tableeven if the student does not
explicitly writesout thevaluesof X and Y]

LogicoperationisAND or (A.B)

Logic Symbol
A

Yo

Yo

Lensformula
Magnificationformulafor objective
Magnificationformulafor eyepiece
Cd culation of magnifying power

Length of themicroscope

Ye
Yo
Ye

Ye

Yo
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magnification by objective, m, = L

l“O|
2,
s =2
Magnification by eyepiece
m,=|1+— or =
Je 2
_ 251 25
=l14+— or =
10 10
=35 or 25

magnification power of themicroscope

m=m, xm
=2x%x35 or 2x2.5
=7 or 5

Length of themicroscope,
L=Vl +lul or L= ]V|+f,

u=? n=D=-25cm, f =10cm

\ L=12cm+ 5—70 cm
=19.1cm
Alternativley,

L= Vol + [l
=12+10=22cm

171
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27.

OR

Angular magnification 1%

Diameter of theimage 1%

f
Angular magnification, m= f_o

1500 cm
~ 1cm

= 1500

Diameter of imageof moon(d) _ Diameter of themoon
Focal length of objective( f,) Radius of Lunar orbit

3.42° 10°

d = 1500 x P —
3.80" 10

=13.5cm

Expressionsfor P, and P, Yot
Expressionfor power in series 1

Expressionfor power inparalle 1

Alternatively
V 2

V2 _!,, + l_
A

P=

172
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1
A

-+

1
P

IN'—.

In Paraliel

_ VIR Ry
Alternatively

P

V:_VXR+P)

P:
R y?

P=P +P,

28. | Principleof working
Labdleddiagram
Judtification

Conversioninto anammeter

N B R

Prindple
a) A current carrying coil whenkept insdeauniform magneticfield,
experienceatorque

. Soft-iron
| core
4

i

\

Untform radial
magnetic field

173
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by s =NB , _NAB
‘ k ' kR

Alternatively,

Unlike current sengitivity, the voltage senstivity dependsupon number of
turnsaswell on to theresistance of thecoil.

Alternatively,

By increasing number of turns, resistance of the coil also increases
proportionally. Hence, the two sensitivities need not show identical
vaiaions

©)

(&
S

)

To convert gal vanometer into ammeter of range0toi, wehaveto
connect alow resistanceshuntinparallel.

i
S=r—"—R,
‘i—i ’ #
LK

OR

Expressonfor magneticfield
Difference between solenoid and toroid

Comparison of magneticfieldlines

PR RN

Strengthening of magneticfidd
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9

|¢——— h————
d —————————— +———~---q+c
4

.:,--, L;(XX‘IIIJLL{]T]1IFJIJ I
i A\

cj‘é.df = g, Xi

bjé.di + ]B.di + djé.di + ]E.di = o I(nh)
h I8 d

Bh+0 +0+0 = ml(nh)
B=mnl

b) (Any onedifference~ Inatoroid, magnetic linesdo not exist outside
the body.

® Toroidisclosed whereasthe solenoid isopen on both sides

® Magneticfieddisuniforminsideatoroid whereasfor 'solenoid, itis
different at thetwo endsand centre.

¥
N
. o
-~ v
- o
- o . .
N :
. ._hf\\f" s{( X "':é«\ .
7y LA
; a‘-.'f}h\)/ e \
: W e .- i
> e o e N
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Strengthing of magneticfield: (Any one)
| By inserting aferromagnetic substanceinsidethe solenoid

| By increasing theamount of current through the solenoid

Working 1
Labeled diagram 1
Expressionfor dternating emf generated 2

1

Source of energy generation

Slip :
rings e
) Alternating emf

—9

Working : Whenacoil (armature) rotatesinsg deauniform magneticfield,
magnetic flux linked with the coil changesw.r.t. time. Thisproducesan
e.m.f accordingto Faraday's Law.

For first half of therotation the current will befrom oneend (first ring) to
the other end (second ring). For second hdf of therotationitisin opposite
sense.

176
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Atanyinstantf = NB.A
= NBA cosq
= NBA coswt
From Faraday'sLaw
£ = —% =. NBA—d(Cc;StW H
= NBA wsin wt
=g, sSnwt

Sourceof energy :- Mechanica energy

(AwardYawark only if theanswer isany of the'fuels used for providing

mechanica energy)

OR
(@ Phasedifference 3
(b) Instantaneouse.m.f. 1
Direction Y%
|dentification Y

@ e=g¢g,sinwt

_?(0_ sin(of - 7/2), X, = ol

“t L

L r
i=i, sm[wt—-;)

177
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30.

. LV T N -
Y /;'- i //; \\, - /
v, sinwt, | £ 1 SN !
VAT [ et
« e ™ . 2T
e ] I . ; ;! e :
{sin{wt-m/2). " N
i | —
(b) 0 e= BLv
i)  Westtoeast
i) East
Importance of coherent sources 1
Conditionsfor constructiveand
destructiveinterference 1%
Expressionfor fringewidth 2
Effect of immersinginwater Y%

If coherent sourcesare not taken, the phase difference, between thetwo
interferingwaves, will change continuously and asustained interference
pattern will not be obtained.

y, = acoswt

y, = a[cos(wt + f )]

y=y, tYy,

y = a[coswt + cos(wt + f )]

y=2a coséa@gcos(m + 1/2)
e2g

Resultant amplitude=2acod(f /2)

| =41, cos*(f/2)

Conditionfor constructiveinterference

f =0, +2p, +4p,.......... orf =+2np (n=0,1,2,........... )
Conditionfor destructiveinterference

f =+p, +3p, + 50, cccuenne orf =+2n+Llp (n=0,1,2,......... )
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4P
e
8 - I X
> l A
l B ) I—‘i
v 14
5,
- i3
(4
We have
a\ dyY
2 2 2 a I pn2 _a -
(s,P) -(5,P) ._[D +(x+2” [D +(x 2)] 2xd "
. Sp-sp=—2xd T _xd
S,P+SP 2D D
For maxima,
S P-SP=nl
Hence position of maximaisgiven by Y%
nl D
X, = q wheren=0, +1, +2........ 2
Hencefringewidth
b = Xn+1 - Xn
| D
dar 5
\  Fringewidthwill decreaseinwaterasl <l _ Ya
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OR

a  Statement of Huygen'sprinciple 1
explanation of diffraction pattern 1%

b)  Angularwidthof thefirst diffractionfringe 1
Width of centrd fringe Y%
Relation betweenthetwo Y

c)  Effectof usngwhitelight Y%

()  Eachpointof thewavefront isthe source ofasecondary disturbance
and the wavel ets emanating from these points spread out in all
directionswith the speed of thewave.

()  Thesewavedetsemanatingfrom thewavefront areusualy referred to
assecondary waveletsand if wedraw acommon tangent to all these
spheres, we obtain the new position of thewavefront at alater time.

P o ToP
T - re
ey "9 — T 4 : .
M, . \ e T
Friom S M e " — + To C
M. \@ 7

|
|

Dividetheditinto (smdller) parts, and add their contributionsat Pwiththe
proper phasedifferences. We aretreating different wavefront at thedlit as
secondary sources,

Thesesourcesarein phase.
Thepath differenceNP-LP:=NQ
=asing
@aq
Similarly M P-M P=yf
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Destructive superposition of secondary wave ets can take placeand hence
adiffraction patternisobtained on the screen

nth secondary minima

Qn = i
a
Width of first diffraction fringeq,—q, = ZT: - % _%

Thewidth of central maximaisthe distance between thefirst secondary
minimum on either sdeof thecentrd point O

|
(91 = g
|
0. =2
_ _ - -3 ¥o)
Width of thecentral fringe=[6, - 6.1= —- ¢ —=
a e ag
2
a

Hencethefringewidth of thefirgt diffractionfringeishalf that of thecentra
fringe

(0 Whensourceisemittingwhitelight, thediffraction patterniscol oured.
Alternatively,

Thecentra maximum iswhite, but other bands are coloured.
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