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Chapter 15
Electromagnetic Radiation
	
	
	Answer
	Extra information
	Mark

	1
	a 
	c = (εμ)-1/2
   =  (2.2×10-11×1.2 ×10-6)-1/2 m s-1
   =  (2.64 ×10-17)-1/2 m s-1
    = 1.9×108 m s-1

	1 mark method 

1 mark answer
	2

	
	b
	n = cvac/cplastic = 3×108/1.9×108

    = 1.6
	
	1

	Total marks
	3

	2
	
	Diffraction of light around coin

Interference between light rays from opposite sides of coin

At centre rays have travelled same distance - constructive interference

Off centre- distances travelled by light different from two sides-get position where destructive interference occurs (l/2 path difference)

Further out, get constructive and destructive interference in turn

Hence series of rings.
	1 mark per point up to 5
	5

	                     Total marks
	5

	3
	a 
	Say 0.2 cm
	Allow variation
	1

	
	b
	sinθ = 1.22λ/D
Jodrell Bank   sin = 1.22/D
                               = 1.22×8×10-2/76

                            = 1.3×10-3
Eye                 sin = 1.22/D
                               = 1.22×5×10-7/2×10-3
                            = 3.5×10-4
Eye by factor of about 4.
	2 marks 

2 marks

1 mark
	5

	                     Total marks
	5

	4
	a  i 
	nλ = s sinθ
sin θ~x/d
nλ =sx/d
	
	2

	
	a ii
	Δx = (3.5×6.3×10-7)/ (2.2×10-4) m

       = 1.0 × 10-2 m ~ 1 cm
	
	2

	
	b 
	Light from coherent sources has the same wavelength and a constant phase relationship. Coherent light originates from same source (or from the same part of an extended source); ideally from laser  


	1 mark source

1 mark wavelength

1 mark phase relationship (may be implied)
	3

	
	c
	Light from one slit is out of phase from light from other slit by π radians because of a path difference of half a wavelength.  The two waves therefore cancel each other.  
	
	2

	Total marks
	9

	5
	a 
	(f increase, so λ decreases)

Separation decreases
	
	1

	
	b
	If D decreases then separation also decreases.
	
	1

	
	c
	Separation decreases
	
	1

	
	d
	No change
	
	1

	Total marks
	4


	6
	
	Sinθ =nλ/d

Sin θ1  = (29×10-3)/ (75×10-3) = 0.387

θ1 = 22.7o
Sin θ2  = 2 × 0.387 =0.774

θ2 = 50.7o
	1 mark answer

1 mark each answer
	3

	                    Total marks
	8

	7
	a i
	d = nλ/sin θ= 632.8/sin20.50o nm

=1086 nm = 1.806 × 10-3 mm

Number of ,lines per mm =1/1.806×10-3
=553
	1 mark method

1 mark working

1 mark answer
	3

	
	a ii
	Find n for sin q = 1

n= d/λ = 1.806 × 10-6/632.8 × 10-9=2.85

2 is highest order
	1 mark method

1 mark answer
	2

	
	b 
	 nλ = dsinθ =1.806×10-6×sin18.2 
      = 564 nm
	1 mark method

1 mark answer
	2

	                    Total marks
	7

	8
	a
	Sin θ= λ / d = λx 6 x 105

Which gives 20.72 o for first line and 20.69(5) for the second line.  This is about 0.02o or 3.5 x 10-4 rad.
	1 mark method

1 mark working

1 mark answer
	3

	
	b
	Sin θ = 1.22 λ / D 

which gives θ= 2.4 x 10-4 rad . 

A smaller angle, therefore should be able to see separation. (Though other factors affect visual acuity)
	1 mark

1 mark
	2

	Total marks
	5

	9
	a
	Transmission intensity through first polarizer = transmission intensity through first polarizer = I0cosθ
Transmission intensity then through second polarizer = I0cosθcosθ θ Transmission intensity through first polarizer = I0cos2θ
	1 mark

1mark
	2

	
	b i
	=45o  I=0.85×½=0.42(5) W m-2
	
	1

	
	b ii
	=135o  I=0.42(5) W m-2 also
	
	

	Total marks
	4

	Total for test paper
	38
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