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Chapter 16
Atoms, Spectra and Quanta
	
	
	Answer
	Extra information
	Mark

	1
	a
	maxT = const
max= (2.898 × 10-3)/313 m

   = 9.259× 10-6 m 
	1 mark method 

1 mark answer
	2

	
	b i
	P = σAT4


   =(5.67×10-8×2 ×3134) W

   = 1.09 ×103  W

Also: add Stefan-Boltzman to data
	1 mark method

1 mark answer
	2

	
	b ii
	So about half  the electrical energy is lost via conduction through body of radiator and then convection of the air
	
	2

	Total marks
	6

	2
	
	T = const/max
= (2.898 × 10-3)/(560× 10-9) K

= 5.18 × 103 K

= 5180 K
	1 mark method 

1 mark answer
	2

	Total marks
	2

	3
	a
	Light consists of photons (energy hf).

Increase of intensity increases number but not energy of each photon.

Only photons of sufficient energy can knock electrons out of surface of metal.
Electrons emitted immediately light incident.
Need to overcome energy barrier (work function). 
	1 mark per point up to 4
	4

	
	b i
	As intensity of light increases number of photons increases

The number of electrons emitted (and hence the current) is proportional to the number of photons.
	
	2

	
	b ii
	Energy of photon = hf = hc/
= (6.63×10-34×3×108)/ (656×10-9) J

  = 3.03 ×10-19 J

No. of photons per second 

     = (0.75x10-6)/(3.03×10-19)

     = 2.48 ×1012

No of electrons = 0.4×2.48 ×1012
     = 9.92 ×1011
Current = 9.92 x 1011×1.602×10-19 A

       = 0.16 A
	3 marks for step

1 mark answer
	4

	
	c
	EK, max = hf – W
EK, max= 0

hf = W = hc/λ

W =  (6.63 x 10-34×3×108)/ (300 ×10-9)  = 6.63 x 10-19 J

Divide by 1.6 x 10-19 to give 
    = 4.14 eV
	1 mark method

1 mark working 

1 mark answer
	3

	Total marks
	13


	4
	a
	EK, max = hf – W

Lowest frequency when E = 0

hf = W  so potassium has lowest value
	1 mark reason

1 mark element
	2

	
	b
	f = W/h =  (6.9 ×10—19)/ (6.626 ×10-34) m

    = 1.04 ×10—15 m
	1 mark method

1 mark answer
	2

	
	c
	Easily forms compounds with group 7 elements etc

Chemically reactive generally

Ionizes in water etc
	1 mark per point
	2

	
	d
	E = (6.626 ×10-34×3×108)/ (500 ×10-9) 

            - 2.9 ×10-19 eV
   = 1.08 ×10-19  eV  
	
	2

	Total marks
	8

	5
	a
	Set up spectrometer with diffraction grating.

(Diagram helpful.)

Then identify specific lines through telescope
	
	3

	
	b
	Line spectra arise from electrons falling between energy levels and emitting photons.  Levels depend on charge of nucleus and number of electrons and hence are different for all elements and ions

Hence unique energy differences and unique frequency of emitted photons
	
	3

	Total marks
	6

	6
	a
	n = d sin

rb
Diffraction angle of red greater
	1 mark reason

1 mark answer
	2

	
	b
	sin/d= 5.0 × 10-7/5.0 × 10-6 = 0.1

sin θ~ ~ 0.1 rad  or ~5.7 o
	1 mark answer

1 mark answer
	2

	
	c i
	Energy = 1.6 ×10—19×2×103 J
            = 3.2(0) ×10-16 J

P2 = 2mE
     = 2 ×9.1×10—31×3.2×10-16
      = 5.8(2) ×10—46 

P = 2.4(1) ×10—23 kg m s-1
 = h/p 

     = (6.63 × 10-34)/ (2.41 × 10-23)

    = 2.7 × 10-11 m
	1 mark per step (p2, p, )
	3

	
	c ii
	 = /d = (6.63 × 10-34)/ (2.41 × 10-23)

    = 0.5× 10-6 rad 
Not feasible;  and d need to be comparable
	1 mark

1mark
	2

	                    Total marks
	9

	7
	a i
	P2 = 2mE
     = 2 ×1.67×10-27×6.4×10—21

      = 2.1(4) ×10—47 

P = 4.6 ×10—24 kg m s-1
	1 mark method

1 mark answer
	2

	
	a ii
	 = h/p 

     = (6.63 × 10-34)/ (4.6 x 10-24)

    = 1.4 × 10-10 m
	1 mark method

1 mark answer
	2

	                    Total marks
	4

	Total for test paper
	48
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