
PQ 7 Heat 

Q and A 



Data for Q1 to Q3 



Q1 

• Compare the energy needed to raise the temperature of 1kg 
of water from 20°C to 100°C and the energy needed to boil 1 
kg of water at 100°C. 

 

 

 

 



Q2 
A 5kg block of iron is heated to 800°C. It is placed in a tub 
containing 2 litre of water at 15°C. Assuming all the water is 
brought to the boil rapidly; calculate the mass of water which 
boils off. 



Q3 



Q4 



Q5 



Q6 



Q6 continued 



Q6 continued 



Q6 continued 



Q6 continued 



Q6 continued 



Q7 

• The specific latent heat of fusion (melting) of 
ice is 334 000 J/kg. How much energy is 
needed to melt 5kg of ice at 0°C to 5 kg of 
water at 0°C? 

 

• Energy  = mL = 5 x 334 000 = 1670000 J 

 



Q8 

• Calculate the amount of heat required to 
completely convert 50 g of ice at 0 ºC to steam 
at 100 ºC. The specific heat capacity of water 
is 4.18 kJ/kg/°C. The specific latent heat of 
fusion of ice is 334 kJ/kg, and the specific heat 
of vaporization of water is 2260 kJ/kg. 

 



 Heat is taken up in three stages:  

 

1. The melting of the ice. 

 

 

2. The heating of the water. 

 

 

3. The vaporization of the water. 
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Q8 continued 



 



 

Q8 continued 



Q8 continued 



Q8 continued 

 



Q9 



Q10 



Q11 

• In order to extract the maximum flavour in the shortest 
amount of time, your local fast food purveyor has 
decided to brew its coffee at 90 ℃ and serve it quickly 
so that it has only cooled down to 85 ℃. While this 
may be economically sensible, it is negligent and 
dangerous from a health and safety standpoint. Water 
(which is what coffee mostly is) at 85 ℃ is hot enough 
to cause third-degree burns (the worst kind) in two to 
seven seconds. You decide to add ice cubes to your 
coffee to cool it down to a more reasonable 55 ℃ so 
you will be able to drink it sooner. How many 23.5 g ice 
cubes at −18.5 ℃ should you add to your 355 ml cup of 
coffee to accomplish your thermal goal? 



Q11 continued 

• This is a conservation of energy problem. The heat gained by the ice will 
be equal to the heat lost by the coffee. 

 

 

 

• The ice must first warm up to its melting point (a temperature change), 
then it has to melt (a phase change), and then the liquid has to warm up 
(another temperature change). The coffee has less to do. It just has to cool 
down. 

 

 



Q11 continued 
• The final mixture will end up at one temperature. 
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Q12 


