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The correct answeris B because:

» Thewave formed along the ropeis a transverse wave
o The oscillations are perpendicular to the direction of travel
» Direction of travel is to the right, as shown in the diagram
» The particles can only oscillate in a vertical motion (up and down)
» The diagram below shows the wave aninstant later, moving the wave
to the right

Diresction of trarval
——"
;D_\q—ﬁi

o The particle Kwill move according to the form of the wave:
A sudden negative peak
A gradual increase to maximum
A high value of displacement
And a final sudden jump down
» Therefore the correct answerisB
Aisincorrect as the graph shows along negative displacementwith a
positive peak, thisis the opposite direction to what would happen to
particle K

o
o
o
o

Cisincorrect as the graph shows along positive displacement followed
by a gradual decrease and a final negative peak whichis the opposite
orderto what would happen to particle K

Disincorrect as the graph shows along negative displacement with a
positive peak, thisis the opposite direction to what would happento
particle K

The correct answeris C because:
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¢ |nterference is caused by waves interacting constantly with a
constant phase difference
o If the waves had a phase difference that was changing. the
interference pattern would be blurred and no longer observed

Aisincorrect as equal amplitude implies that the waves are incident at
point X with the same intensity, but not that they create interference that
can be observed. Forexample, they could have a non-constant phase
difference leading to lack of observable interference

B isincorrect as waves solely of the same wavelength will not necessarily
have constructive or destructive interference that can be observed. They
may have different intensities that may fluctuate based on the changing
interaction due to the differentintensity of waves arriving at point X

Disincorrect as all light waves are electromagnetic innature, but other
waves can also interfere such as soundwaves or even waves onthe
surface of water. Being an electromagnetic wave is not necessary for
interference to occur

The main concept needed to answer this questionis that constant
interference and interference patterns only occur with a single
wavelength of light (monochromatic light) and a constant phase shift. In
all other cases, a visible interference pattern will noteceur.

The carrect answeris D because:

e Thisis the point where neither wave crest occurs and is directly
between the two maximum from the individual slits therefore thisis a
minimum

Aisincorrect as point Ais where a maximum from the highest slit occurs
and therefore this cannot be a minimum for this double-slit diffraction
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Bisincorrect as point Bis where a maximum from the both of the slits
occurs and therefore this cannot be a minimum for this double-slit
diffraction

Cisincorrect as point Cis where a maximum from the lowest slit occurs
and therefore this cannot be a minimum for this double-slit diffraction

The correct answeris C because:

¢ The speed of light within a medium is directly related to the refractive
index
¢ The higher the refractive index, the greater the slowing effect of the

material on the speed of light

C
s V= r_ where

i
o visthe velocity of the light within the medium
o cisthespeedoflightinavacuum
o r;istherefractive index of the medium
(3.0 x 108)

_ 8 -1
152 =1.97x10°ms

e Substituting invalues: v=

5

The correct answeris Bbecause:

e Asthelight entersinto adensermediumthan the oneitis currently
traveling in, then it will be absorbed and re-emitted slowing it down

o This slowing effect means that the speed of light within the
medium will decrease

o The wavelength of the light will also decrease

o The frequency will remain the same

o If the frequency of a wave (any wave, not just electromagnetic
radiation) crossing a boundary changed, then that would cause a
phase shift which would lead to constantly changing wave
mechanics over the boundary which is not allowed

For more help visit our website www.exampaperspractice.co.uk
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Aisincorrect as the speed of the lightis indicated to speed up, but this is
incorrect for a denser medium and so A cannot be correct. The frequency
isindicated to change which also cannot be the case and the wavelength
remains the same whichis also untrue

Cisincorrect as the speed of the lightis indicated to remain constant, but
this is not true due to absorption and re-emission of light which slows it
downin the medium so C cannot be correct. The frequency isindicatedto
change which also cannot be the case

Disincorrect as the speed of the light is indicated to speed up, but this is
incorrect for a denser medium and so D cannot be correct. The frequency
isindicated to change which also cannot be the case and the wavelength
remains the same whichis also untrue

This problem can be directly relatedtothewave equation: v = fAwhere vis
the velocity of the wave, fis the frequency and Ais the wavelength. If one
side of the equation changes, so must the other; this already eliminates
options Aand C. Only option B and D canbe considered based onthe
mathematics and then understanding the physical situation allows
elimination of option D.

The correct answeris D because:

e The fringe separation equation is given by
AD
o F= ?

e The fringe spacing sis directly proportional to the wavelength Aand
the distance between the slits and the screen Dand inversely
proportional to the distance between the slits, o

s Therefore, thismeansif the distance sis decreased, this willincrease
the fringe separation s

e Whenyou divide by a smaller number then the value of the equationis
bigger

e Therefore the correctanswerisD

Aisincorrect as the width of each slitis not a quantity in the fringe spacing

equation
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B is incorrect as moving the screen closer to the double-slit will decrease
the value of Dand hence the value of fringe spacing swill decrease

Cisincorrect asusing light of a higher frequency will result in a smaller
wavelength A, and hence cause adecrease infringe spacing s

The correct answeris D because:

e Theseprocesses of reflection, refraction and diffraction can alter the
speed and wavelength of waves, but they do not change the
frequency of waves

o Reflectionwill only change the phase of the wave

o Refractionchanges awaves speed and wavelength, but not the
frequency

o Diffraction does not change the speed, wavelength or phase of
the wave, but does change the direction

This question is arare occurrence where none of the above can apply.
While often the none of the above option is included as an extra option
thatis not correct, it can oceasionally be used to test students and
attempt to cause uncertainty in responses. Having good general
knowledge of physicsis the best way to deal with such situations.

8

The correct answeris B because:

¢ Adouble-slit creates two sources of light which are coherent
o Thisis because each source originates from the same ‘'mother’
source, the single-slit
o Therefore, their phase differenceis fixed - i.e., they are coherent
o Without coherent light thatis in phase and monochromatic, then
itisnot possible to have double-slitinterference

Aisincorrect as while equalintensity is preferable on both slits, it is not
necessary for double-slitinterference to occur. The single slit is not there
to equalize the intensity on the double-slits
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Cisincorrect as a bright intensity upon double-slits will cause an
interference pattern, alowerintensity is not necessary to have this
phenomenon occur

Disincorrect as any wave undergoing diffraction does not change
wavelength, therefore this optionis incorrect. However, itis also
important to know that there is no optimal wavelength of light that creates
adouble-slitinterference patternand so thereis no need to reduce the
wavelength

9

The correct answeris A because:

e Thephase difference between the two sources at point Xis exactly
one half of an integer of the wavelength

o The distance between the first source and point X will it exactly 6
full wavelengths

o Thedistance between the second source and point X will fit
exactly 3.5 wavelengths

o Sincethe pathdifference travelled by each wave at point Xis: 6 -
3.5 =2.5wavelengths, which is a half-integer number of
wavelengths, there willbe complete destructive interference at
point X

Bisincorrect as partial destructive interference would only occur close to
points where the phase difference s half of aninteger value of a
wavelength(i.e., 0.5A, 1.5\, 2.5A and so on). Since point Xis exactly where
one of these half integer wavelength values occurs, it cannot be partial
destructive interference occurring here

Cisincorrect as partial constructive interference would only occur close
to, but not actually at points where the phase differenceis a full integer of
aninteger value of awavelength (i.e., OA, 1A, 2A and so on). Since point Xis
where half integer wavelength values occurs, it cannot be partial
constructive interference occurring here
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Disincorrect as complete constructive interference would only occur at
points where the phase differenceis anintegervalue of awavelength(i.e.,
OA, 1A, 2k and so on). Since point Xis where half integer wavelength values
occurs, it cannot be complete constructive interference occurring here

10

The correct answeris D because:

e Theray of light enters the glass prismwhich has a higher refractive
index than air:
o The light therefore slows down and bends towards the normal
e Thenasthelightray passes fromthe glass prism into the air, which has
alower refractive index:
o The light speeds up and bends away from the normal
e Thisis shown below, with the normallinesto each boundary shown:

Aisincorrect as asthe light passesinto the glass prisminitially it follows
the correct direction and bends towards the normal. However, as the light
passes out of the glass prismit ‘reflects’ against the normal line, as shown
below. Thisisincorrect

For more help visit our website www.exampaperspractice.co.uk
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Bisincorrect asthelight passes into the glass prisminitially it follows the
correct direction and bends towards the normal. However, as the light
passes out of the glass prismit enters a medium of lesserrefractive index,
so it should bend toward the normal. Thisis not shownin option B

Cisincorrect as thelight passesinto the glass prisminitially it follows the
correct direction and bends towards the normal. However, as the light

passes out of the glass prismit goes partially up and away from the
normalwhich is incorrect
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The shape of the triangle is also part of the reason that the light follows the
path as shown since this changes the direction of the interface of the
medium (i.e., the angles of incidence and the angles of refraction), both
as thelight enters and thenleaves the triangular prism.

1

The correct answeris Bbecause:

¢ The angle of incidence is always measured relative to the incoming
ray for any wave that is undergoing refraction or reflection
o Therefore,itis notrelatedto the outgoingray
e The angle will be formed between the ray and the normal because the
normalis the point of reference forboth theinceming and outgoing

ray

Aisincorrect as the angle of incidencewillnever be for an outgoing ray
(i.e.,thereflected orrefracted ray) as whena physical abject is incident
upon another, it has moved into the otherobject and is therefore
incoming, so this optionis incorrect

Cisincorrect as the key point around which the information is organized
forreflection and refractionis the normal. Using both rays to measure the
angle of incidence doesnot work as that would then require always
knowing information about the outgoing ray before considering the angle
forthe incident ray

Disincorrect as the normal already takesinto account the second
medium as it will be perpendicular to the surface of this medium. Making
the angle of incidence lie between the incident ray and the surface of the
second medium will result in an that is the opposite of the true of angle of
incidence which lies between the incident ray and the normal

12

The correct answeris C because:
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e Theinterference patternis affected by both the slit width band the
wavelength of light A
e Diagram 1has alarger fringe spacing:
o |notherwords, the distance between the centre of the bright
fringesis larger than in diagram 2
o Thelarger fringe spacing means that the angle of diffraction fof
lightis also larger

Diagram 1
Fringe Width

s 8
o e

ol
s

'

Diagram 2

| Fringe Width _,
< >

____________ ‘_‘:.
Diagram 1 < -
Diggame € == === >
] A
s 50,since 8= E,then:
”11 ”12
o For 6 tobelargerthan 6, T must be larger than B
1 2
’11 ’12
o 50,thecorrectanswerisC: 7— > —
t1"1 bz

A andB are incorrect as both wavelength and slit width need to be
considered in the expression
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Disincorrect as

A, 4 1, 4

o

1 2
— i —rAndnot=—%
1

=
=

5 5 5 5 because

2 1 2
e Awillbelongerthan A;
¢ bywillbe narrowerthan bs

Remember that when dividing fractions, if the denominator is bigger then
the fractionitself will be smaller.

13

The correct answeris C because:

e Considerthe equation for the angle of diffraction of the first
A
minimum, 8= |
o Where Ais the wavelength of the light and bis the width of the
single slit
e Thewavelength of bluelight is shorter than the wavelength of red light
o Inthe equation, when Ais smaller and bis constant then 8is also

smaller
o Sostatement lisfalse
e Thesmallerthe slit width bthen the bigger the diffraction angle
Bwhen Ais constant
o Sostatementllis true
e So0,thecorrectanswerisC
A,BandD areincorrect asonly ll. is correct. Red light creates a diffraction
pattern with a bigger angle of diffraction, @than blue light.

Itisimportant to memorise how the diffraction pattern changes with
changes in wavelength, slit width and distance from slit to screen.

14

The correct answeris Bbecause:
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e A10-slitdiffraction gratingis the grating with the most slits, so it will
have the most number of subsidiary maxima between the highest
intensity maxima, /in the interference pattern

o There are 8 equally spaced subsidiary maxima between the
highest intensity maxima

o The subsidiary maxima decrease inintensity from the highest
intensity maxima to halfway along to the next highestintensity
maxima

o Theintensity of the first subsidiary maxima are 1/15 th of the
intensity of the highestintensity maxima and 1/3 rd of the width

e Singleslitinterference has:

o Acentral maximum with the highest intensity, /
o Equally spaced subsidiary maxima, successively smallerin
intensity and half the width of the central maximum

e Double slitinterference has:

o Equally spaced maxima
o Allmaxima are of equalintensity, /
e Five-slitinterference has:
o The highest intensity maxima, all have the same intensity, /
o There are three equally spaced subsidiary maxima between the
highest intensity maxima
o The central subsidiary maxima has a slightly smallerintensity than
the subsidiary maxima on either side
o Theintensity of the first subsidiary maxima are 1/10th of the
highest intensity maxima and 2/3 rd of the width
Itisimportant to remember the features of the intensity pattern of light
when diffracted through a single slit, different sized diffraction gratings,
and adouble slit. Being able to describe the intensity patterns in terms of
maxima and subsidiary maxima can help with structured questions too.

15

The carrect answeris C because:

e When the slit width is increased:
o The central peakintensity is increased, so there is a higher central
peak onthe graph
o Fringe spacing between subsequent maximais reduced
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s So,thecorrectanswerisC
Aisincorrect as the fringe spacing has beenincreased and not reduced

Bisincorrect as,

e Thecentral peakintensity is notincreased, the new patternis not
drawn higher than the original pattern

e Thenew spacing between subsequent maxima has beenincreased
and not reduced

Disincorrect as the central peak intensity is not increased, the new
pattern is not drawn higher than the original pattern

Remember that slit width affects the maximum intensity of the central
fringe on an intensity pattern. If the slitwidthinereases, the maximum
intensity increases, because more lightisincident through the slit. You
should also remember, if the slit widthincreases, the fringe spacing
decreases, such thateach bright fringe is closer together. This makes
sense: if the slit width increases to infinity (i.e., there is no more slit!) then
diffractionreduces to zero: the intensity cbserved will simply be a central
area of brightness which fades away on both sides of the maximum.

16

The correct answeris C because:

e Forthe first minima, the angle of diffraction, 8=
Wavelength of light A
slit width T
e Use the graphto find the diffraction angle from the central maximum
to the first minima = 1x 10-?rad
o Convert the slit width frommmtom:2x103m
e Rearrange the equation for the angle of diffraction to find the
wavelength,A=6x b
0 A=(1x1079)x(2x107%)=2x10°"m=20x10%m=20pm

» So, thecorrectansweris C
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The correct answeris C because:

e Themaximum amount of constructive interference occurs at the
central maxima
o Sothe central maxima is all white
e Whenwhite light diffracts through a single slit:
o longerwavelengths (redlight) have alarger angle of diffraction
o shorterwavelengths (violet light) have a smaller angle of

diffraction
e Sovioletlight appears closer to the central maximum and red light

further away
e This gives optionC
Aisincorrect as the central maximumiiswhite and not coloured

B is incorrect as this shows the positions.efviolet andred light the wrong
way around. Red light should be diffracted the most and violet light the

least

Disincorrect as the central maximum is white and the outer fringes
coloured, this is the oppositeto what is shown in this diagram

This questionis not tricky butrequires you talook carefully at each
diagram to identify the correctinterference pattern.

18

The correct answeris Abecause:

e Decreasing the wavelength of the light will decrease the width of the

central maximum peak
¢ According to the equation for the angle of diffraction of the first

A
minima, 6= 5 forwavelength Aand slit width b

o When Ais smaller for constant bthen 8will also be smaller

o Bisproportionalto A
e Redlight has alongerwavelength than blue light, so changing the
colour will decrease the wavelength of the light

For more help visit our website www.exampaperspractice.co.uk
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B is incorrect as increasing the wavelength of the light will increase the
width of the central maximum and not decrease it

Cisincorrect as making the slit width narrower will

¢ decrease theintensity of the central maximum
¢ increase the fringe spacing

Disincorrect as moving the screen further away willincrease and not
decrease the width of the central maximum

You should memorise the properties that affect the width of the central
maxima.

19

The correct answeris D because:

e |etthe width of the central maximabe givenby w

1
o So half the central maximum width = E W
e Using trigonometry:
o site
o tanf@= &
adjacent

¢ Using the small-angle approximation for the angle of diffraction,tan @

= @forvery small &

1

o sife Ew
o Therefore, tan 8= 8= p;_m =

adjacent D

o Rearranging this gives: 8D= 2w

s Therefore, the width of the central maximum w= 28D

Y

e The angle of diffraction for the first minimum, = =

e Substituting 8into the expression for the central maximum gives:
o 200=w

o ZxExD=W

2AD

o S0, the width of the central maximum w= T
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A, B andD areincorrect as they are the incorrect rearrangement and
substitution of the angle of diffraction of the first minima and the
trigonometry of this angle of diffraction

This question requires very careful consideration of the geometry and
equations involved in single slit diffraction and what this means for the
width of the central maximum., Make sure you write down all the
equations you know and draw a diagram to make it easier to understand
whatis happening.

Angle of
diffraction

1

Single slit
Laser

Y Width of central maximum
M w

Distant screen /

20

The correct answeris B because:

e Reducing the single slit width will reduce the intensity, /of the central
maximum

For more help visit our website www.exampaperspractice.co.uk
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e The angle of diffraction, 8to the first minima will increase, so the
fringe spacing will be wider
o This can be shownusing the equation for the angle of diffraction

A

forthe first minima 8= E

o bis the slit width and Athe wavelength, which remains the same

o when bis made smaller then fis made bigger

A, B andC are incorrect as the intensity, /will decrease and the angle of
diffraction, @increase, and not any other combination of these options.

You should confidently know how changing the slit width affects the
angle of diffraction and the intensity of the central maxima on the screen.

rd

The correct answeris C because:

e lUsingthe equation forwave speed, frequency, and wavelength:
c=1fA

Sfc
DD'_A

e \When the frequency is doubled this means the wavelengthis halved
(as cis the speed of light and is the same for any frequency of light)

'
o 50,21‘:1—

E'l

e lsingthe equation for the angle of diffraction to the first minima: 6=
i

b

A

= Sothe angle of diffraction, Y= 53
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1
* When the slit widthis halved, b— E b

b | =
gy
n

o |

e Combining the change in slit width and wavelength Y=
b

b | =

o So,the new angle of diffraction of the first minimum=Y

Aisincorrect as 4Yis the value of the new angle of diffractionif the
wavelength was double and not halved and the slit width was still halved

1
Bisincorrect as = Yis the value of the new angle of diffractionif the

frequency was doubled, so the wavelengthwashalved and the slitwidth
remained the same

1
Disincorrect as i Yis the value of the new angle of diffraction if the

frequency was quadrupled, so the wavelength was now 7S A

Use what you know to carefully substitute the correct values into the

equation for angular diffraction of the firstminimum and obtainthe
correct new angle Y.

P

The correct answeris C because:

1
» Fordestructive interference path difference = (n + E),l =L1.5m

o Where nis the number of the maxima away from the central order
ofn=0
o This means the path difference has to be a multiple of half
wavelengths
e Now considerthe wavelength at different values of n
o Ajsnotequidistant betweenVand W, soitis notthe central
maxima of the interference pattern, sowe know n#0
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¢ Forthe firstordermaximaat n=1

1
o (1 + E)JL:D.E

3103
° 54=0.

o 3A=0.6
o A=0.2m

¢ Hence, theanswerisC: A=0.20m
Aisincorrect as thisis when n= 0, but Ais not near the central maximum

Bisincorrect as thisis the path difference givenin the gquestion and not
the wavelength of the wave. It would also be Afor n=1if constructive
interference (nA = path difference) took place, not destructive

Disincorrect as thiswould be Afor n= 2, but the guestion asks for the
maximum possible wavelengthi.e. the smallest value of nthat gives one
of the possible values

Itisimportant you remember the path difference equations for both
constructive and destructive interference and can spot when you need to
use them.

The diagram below shows a possible destructive interference pattern of
waves coming fromVandW.
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23

The correct answeris C because:

e Pisthe next bright fringe, soitis the next point of constructive
interference onthe screenfrom O
e Constructiveinterference at P means that SoP - 5P = nA
s AsPisthe next point of constructive interference then P is the first
order maximum, so n=1
o Therefore, SoP-5P=A
s Recallthe wave equation:
g =7
e Rearrange for Agives:

c
o A=—

¥

e Therefore:

C

This question requires you to remember the conditions for constructive
interference. This is when two erests or two troughs that meet at the
same point and theiramplitudes add accordingly.

o SP-SP=

Peak + Peak => Constructive Interference

Light

Wb
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24

The correct answeris Abecause:

e The maximum intensity of the light will be present at the central
maxima Q
e Theintensity of the light on the screen will oscillate from zero intensity
where there are dark fringes, to high intensity where there are bright
fringes
e Allthe fringes will have an equalintensity in a double slitinterference
pattern
Bisincorrect as thisis the intensity, distance graph for a single slit
interference pattern

Cisincorrect as Qs the central maximum so should have the maximum
intensity and not an intensity of zero

Disincorrect as the intensity pattern should have a sinusoidal shape and
not wide fringes of zero intensity

Itisimportant to know and recognise the difference betweenthe
intensity, distance graph of a double slit diffraction pattern and the
diffraction patternthat will be cbserved on the screen.

The graph of intensity is showrthere:

\@(\5

‘4
O
S O
S een

Dono\e
Sk
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The image of the diffraction pattern on the screen is shown here:

R@f@ﬁ;\i@(\
Padrresh

G
| R — — Og

(Oooloe
s\t

This is why the answer is graph A and notgraph D.
25

The correct answeris Abecause:

e Forthe diffraction pattern
o n=2
o fornA= dsing

e Forthesingleslit

A
o The diffraction angle of the first minimum, &= i

¢ Forthe angle of the first minimum of the single slitsin@= 8due to
small angle approximation
e Substitute @into the diffraction grating equation for sing:
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Adi
Di’?—b

ni d
.
e So,nb=d
o Whenn=2,d=2b
e Sothecorrectansweris A
Sketching animage, like the one below, of the two diffraction patternsin

the correct places will help understand what this question is asking.

ﬂ).mu’l -hf{ - 1‘14‘{‘\«:1
/OL¢WN%LF1N thresn

ri_j"c{'.r_"_, - fl’
wamy. 2y Ues aHern
yf
1
1
1
L
L

N=Z2

26

The carrect answer is B because:

e Thenumber of slits Nis related to the number of secondary maxima
between the primary maxima
o Number of secondary maxima= N-2
e There are 4 secondary maxima, so there must be 6slitsinthe
diffraction grating
o This eliminates options Cand D
e Therelationship between slit separation, dand wavelength Ais given
by the diffraction grating equation:
© nA=dsing
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e The angle of the first maxima n=1is 30°
e So, the diffraction grating equationbecomes:
o 1xA=adsin(30)
1
o A= dE
o So0,d=2A
¢ Therefore, optionBis correct
Understanding and using the correct terminology for primary and
secondary maxima and minima is key to understanding the graph for this
question. Check your knowledge against the diagram below.

_. Central Maxima

!

Intensity /]
35

o

_ First primary

/ Maximan=1
Fi

30/ T

Secondary
15- Maxima
)5__ Iz..f..,.- .I .
avaw B .\ 2NFC. RD |
30 20 -10 o S410" 20 30
Angle of Diffraction (*) |

Minima (Dark fringes)

There are some key trigonometric values foryou to rememberin this
topic:

1
2
e Sin(90)=1

e Sin(30)=
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The correct answeris Bbecause:

e pshows apatternthatis equally spaced maxima of similar relative
intensity and brightness
o Thisis characteristic of a double slit diffraction pattern
e qgshows apatternthat has one central maximum with the highest
intensity. This fringe is much wider than the secondary maxima
o Thisis characteristic of a single slit diffraction pattern
e rshows a pattern that consists of many equally spaced very thin
maxima of equal intensity
o Thisis characteristic of a diffraction grating
e Therefore, rowBiscorrect
Itisimportant to remember how a diffraction pattern changes depending
onthe number of slits. You can see clearlyinthe diagram below that as the
number of slits increases, the width of the slit decreases and so does the
width of the maxima fringes.

SINGLE SLIT | DOUBLE SLIT | THREE SLIT

DIFFRACTION
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The correct answeris C because:
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» Thewidth of the primary maxima, and other subsidiary maxima,
increases with a decrease in the number of slits in the diffraction
grating:

» When the number of slitsis < 20, there are now secondary maxima
visible between the primary maxima

* So,statements|landlll are correct

Itisimportant to know from memory exactly how an intensity graph will
change as the number of slits in the diffraction grating changes.

» Asthe number of slits increases:
o Betweenthe maxima, secondary maxima appear
o Theintensity of the central and other larger maximaincreases
o The central maxima and subseguent bright fringes become
narrower

The diagram below shows the relative intensity for a single slit, adouble
slit, athree slit grating and a five slit grating.

SINGLE SLIT [DouBLE SLIT] |  [THREE SUT]

DIFFRACTION

The changes that can be observed are summarised below:

» When there are 3 slits, 1 secondary maxima can be seen betweenthe
primary maxima
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e When there are 5 slits, 3 secondary maxima can be seenbetween the
primary maxima
o Therefore, with N slits (when N > 2), there are (N - 2) secondary
maxima
e Since the overall amount of light being let throughis increased, the
patternincreases inintensity by a factor of N2/,
o Where [pis the intensity of the central maximum by a single slit
e Once the number of slitsincreasesto N > 20:
o The primary maxima will become thinner and sharper (since slit
1
E}
o The (N -2) secondary maxima will become unobservable

width, d o

So, statement lis incorrect because:

e Theintensity of the primary maxima decreases with a decreasein the
number of slits.

e Thereislessinterference, as there are fewerslits for the light to
diffract through

29

The correct answeris D because:

e Theequation for the fringe spacing in a double-slitinterference

pattern:
AD

o= a4

o Where sis the fringe spacing, Ais the wavelength of the light, Dis
the distance from the double slit to the screen and dis the slit
separation

e Rearranging the equation for Agives:
sd

o A= E
e Considering the trigonometry of the double-slit diffraction pattern

we can see that 'tan’ of the angle of diffraction @ is:
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opposite s

o tan@= o =5

S
Opposite

Adjacen

L

Double Optical Optical screen
slit screen (front view)

_ Opposite _ §
tan 8 =4 djacent - D

¢ Using the small-angle approximation for the double-slit diffraction
patterntan8=§¢

by
e Substituting 6= D into the equation for Agives:

o A=0d
e S0, thecorrectanswerisD
Reading this question carefully and considering the trigonometry
involved inthe angle of diffraction will enable you to find a suitable
equation for sinf. You must also remember the small-angle
approximation of sin@= 6. You can see thisinthe diagram below.
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D

Small angle approximation: tan® = sinB =8
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