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Chapter 27
Energy Consumption
and Climate Change
	
	
	Answer
	Extra information
	Mark

	1
	a
	Glass absorbs longwave infra-red radiation emitted by plants, soil, etc.

Certain gases, particularly carbon dioxide (but also water vapour and methane) do similarly.

Absorption and re-emission  of infra-red radiation keeps greenhouse/Earth warm 


	2 marks each 

(1 idea, plus 1 detail) 
	6

	
	b
	If greenhouse effect did not exist then the global mean surface temperature would be much lower.

Could lead to ice age.
	
	2

	
	c
	Sources:

burning of oil and wood

volcanoes

weathering of rocks

etc.

Sinks:

growth of trees & plants (photosynthesis)

calcium carbonate formation in sea

etc.
	1 mark per example up to 2 for sources and sinks each
	4

	Total marks
	12

	2
	a
	Area of disc = πr2 = π ×63702 m2
Radiation received = 1370×π×63702×106 W

                            = 1.75 ×1017 W


	1 method

1 answer
	2

	
	b
	Absorbed energy = 1370/2 W m-2 s-1
Utilised energy = 1370/20 W m-2 s-1
Power of cooker = 1370×area/20 = 250 W

Area = 250×20/1370 m2 = 3.6 m2
	1 mark for steps and final answer 1.75 mean surface temperature much lower.
























































	4

	Total marks
	6

	3
	
	Power = 1400×area×15/100 = 20×103 W

Area = 20×105/(1400×15) m2 = 95 m2
(Approx 10 m × 10 m)
	1 mark 

1 mark 

1 mark answer
	3

	                     Total marks
	3

	4
	a
	Energy = 105×103×602 J

           = 3.6 ×1011 J

This equals mgh = m×9.81×80 J 

m =  (3.6×1011)/( 9.81×80) kg 

    = 4.5 ×108 kg
	1 mark setting up formula,

1 mark working

1 mark answer
	3

	
	b
	Density = mass/volume = mass/area×depth

            = 103 kg m-3
Area = (4.5 ×108)/(103×5) m2 

        = 9×104 m2
	1 mark method 

1 mark answer


	2

	                     Total marks
	5


	5
	a i
	Output = 288 ×6  MW = 1730 (1728) MW
	
	1

	
	a ii
	Gravitational energy = mgh
   = 7×109×9.81×510 J

    = 3.5(02)×1013 J
	1 mark method

1 mark answer
	2

	
	a iii
	Rate of loss = (3.502 ×1013)/(5.0×602) J s-1
     = 1.9(46) ×109 Js-1 (W)
	1 mark method

1 mark answer
	2

	
	b i
	Efficiency = 1.728 × 100/1.946% = 89% 
	1 mark method

1 mark answer
	2

	
	b ii
	Energy lost = 0.11 x 3.5 x 1013 = 3.85 x 1012 J
	1 mark method

1 mark answer
	2

	
	b iii
	Loss of energy in pipes (turbulence)
Turbine losses (friction)

Electrical- (ohmic) losses
etc
	1 mark each suitable suggestion
	3

	Total marks
	12

	6
	a i
	Mass of air M within column = ρAL 

Kinetic energy of the air = ½(Mv2) 

            = ½( ρALv2).

However, v = L/t.

Hence the kinetic energy is ½(ρAv3)t.

But power P = E/t 

so that P = ½(ρAv3)
	1 mark per main step
	4

	
	a ii
	ρ = 1.3 kg m-3
A = πd2/4

P = ½(1.3πd2 v3/4) = 0.5d2v3
	
	2

	
	b i
	Power = 0.5×402×83 W

          = 4.1 ×105W
	
	1

	
	b ii
	Average power = (4.1 ×105 ×15)/ 24W

            = 6.4×104 W = 64 kW  
	1 mark method

1 mark answer
	2

	Total marks
	9

	7
	
	Using P = 0.5d2v3
P = 0.5d2×53×1/5 W = 450 W

d2 = (5 ×450)/(53 × 0.5) m2 = 36 m2
d = 6 m
	1 mark method,

1 mark working

1 mark answer
	3

	Total marks
	3

	Total for test paper
	50


Mark Scheme








