Advanced Higher Physics Unit 2 Homework

Homework exercise 5 — Interference

Total = 30 marks

Question 1:

Mlawks

Light from a helium neon laser 1@ ncident ona double slit. A pattem of light
and dards fringss 1z obzervad on 2 zcreen 3-50m beypond the zlite az shown m

Figurs 20,
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Figurs 20

(&) State whather these frmges are caused by divizion of amplitude or division
of wavafront. 1

(5] Tha diztance between two adjacant bright fringss on the screen 12 7. 20mm.
Caleulate the separation of the two slits. 2

(£) Thsa distanice betwean the double slit and screen 15 mersased to 5-50m. The
distanice between the fringss 15 remeasured and the calculation of the slit
separation 1s repeated.

(1) Explaim one advantags of moving the screen further away from the

doubls shit. 2

1] Statz one disadvantage of moving the sereen further away from the
doubls shit. 1
(6)
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Question 2:

Marks

A serier of coloursd LED: are used m the Young's :hit sxpemment as shown m
Figurs 12, The distance from the slits to the sereen 12 (250 £ 005k, The shit

separation iz (30 £01)% 107 m.
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(&) Ftate whathar the pattarmn on the sereen 1z cauzed by the divizion of wavefront
or the divizion of amplituds, 1

(5] (1) Caleulate the foinge ssparation observad on the screen whan the green

LED) 1z uzad. 2
(1] Caleulate the absolute wmcertainty n the fongs separation. 3
(1) Which measurameant haz the most significant monpact on the abzoluts

uncertamty?

Justify pour anewar, 1

2|Page



Advanced Higher Physics Unit 2 Homework

Question 3:

Marks

(&) A thin coating of magnesium fluorids 12 appliad to the surface of a camera
lens.

Figurs 15 shows an expandad view of this coating on the glass lens,

glasz lens
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Figurs 15

Monochromatic light iz meident on the lens and some light reflects from
the front and rear surfaces of the coating as shown m Figure 15,

(1) State the phase changs undergone by the light reflected from:
IAY the frontsurface of the coating,

IB) the rear surface of the coatng. 1
(11) Explam, m terms of aptical path differsnice, why this coating can male

the leans non-reflectmg for 2 particular wawvelangth o f ight. z
(1) Why 13 1t dasirable that camera lanses should reflect vary little ight? 1
() A particular lens has a magnesiom fluonda coating of thickmess

108 % 107 m.

Caloulate the wavelength of light for which thiz lans 13 non-reflecting, 2
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(5] A thm air wedge 15 fommed betwaan two glass platas which are m contact at
one eand and ssparated by a thn metal wirz at the other end.

Figurs 16 shows sodim light bamg reflected down onto the air wedge, A

travelllg microscopes 13 usad to view the resulting mterferencs pattem.
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Explam how the diameter of the wire 12 determmed using measursments
obtamead with thiz apparatus,

Azzane the sodnun light 1z monochromatic,
Your answer should meluds:

+ the measuraments requirad
+ any data requirad
+ the equation usad. 2
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Question 4:

M arks

e (1) State the condition for two gt sources to be coherers.
(1) Describe, with the aid of a diagram, how vaoro coberers Lght source: can be produced
in practice. 3
& The duckmess of a very thin cylindrical optical fibre may be checked uang “thin wedge
fonges”. Figure 15 chows vwo opucally flat glass plates. The upper plate 1= resung on oo
cvhindrical optical fibres & and B, O 120m apart. The diameter of fibre A 1z O 20mrn.
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Figme noe to scale

Fignre 15

Thiz apparatus i lurminated, fromn abowe, by Light of wavelength 590mmn.  Thin wedge
fringe: of separation 4-4mrn are observed.

(1) Calmilate the difference in diatneter between fibre & and fibre B.
(1) The rmarmfa cparer of the Abre caime atolerance of +5% in the diarneter.
Does fibre B meet with the marndaciurer's speafi cation!

Yo monast ustify your answer by cal milation. G
()
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