Power Station and Energy


Draw a block diagram to illustrate the operation of a thermal power station for which the primary source of energy is Nuclear or Coal.  Your answer should make clear the energy transformation performed by each block in your diagram.

Thermal  transfer

1.
Explain what is meant by the conduction of heat.
2.
(a)
What is a land breeze?

(b)
Draw a diagram to illustrate and explain how such a breeze is formed.

(c)
Explain why you would expect such a breeze to occur during the evening of a summer day.
3.
(a)
Draw a labelled diagram of a thermos flask.

(b)
Describe the design features which limit the losses of heat by conduction, convection and radiation.  (One design feature for each type of loss is sufficient)
Specific Heat Capacity

1.
Describe how you would measure the specific heat capacity of a liquid such as paraffin.  Your description should include a diagram of the apparatus, the measurements to be taken, a brief description of the procedure and an explanation of how the specific heat capacity should be calculated from the the measurements.
2.
In order to prepare the water for a hot bath it is necessary to heat 100 kg of water through 30 oC.  


(a)
Calculate the heat energy required.  (cwater = 4200 J/kgK)

(b)
Elecrical energy costs about 2 p per MJ.  How much would it cost to elecrically heat the water for the bath?
3.
100 g (0.1 kg) of water of specific heat capacity 4200 J/kgK is initially at 20 oC in a lagged container (calorimeter).  50 g of a solid substance, initially at a temperature of 100 oC is transferred to the water.  This causes the temperature of the water to rise to 30 oC.


(a)
How much energy has been transferred to the water?

(b)
What is the final temperature of the solid substance?

(c)
By how much has the internal energy of the solid substance decreased?

(d)
Calculate the specific heat capacity of the solid substance.

Quantum Mechanics
1.
What is the photo-electric effect?
2.
The photon energy (energy of one quantum) of red light of wavelength 8 x 10-7  m is


2.5 x 10-19 J.  You may ask for more information if you really think that you need it.


(a)
What is the energy of a photon of blue light of wavelength 4 x 10-7 m?

(b) From your knowledge of the wavelength of X or SYMBOL 103 \f "Symbol" rays, calculate a typical photon energy for one of these waves.
3.
(a)
Describe briefly how X-rays are produced.

(b)
Describe briefly, one in each case, a use to which X-rays are put 



(i)
in industry


(ii)
in medicine.

Types of spectra

1.
(a)
What is a continuous spectrum?


(b)
Give an example of a source of visible light which produces a continuous spectrum.

2.
(a)
What is a line spectrum?


(b)
Describe briefly the ‘model’ which explains the formation of a line spectrum.


(c)
Give an example of a source of electro-magnetic radiation which produces a line spectrum.


(d)
Draw a labelled diagram to illustrate an experiment which would demonstrate the production of a line absorption spectrum.

3.
(a)
What is meant by ionisation?


(b)
State one way in which a gas can be ionised.

