SHC Practice Questions - SILVER
1. Two blocks, A and B, are made of the same material, but B has twice the mass of A.
a	If the same amount of heat energy is transferred to both blocks, compare the temperature changes of A and B.	(1 mark)

b	If instead the two blocks have their temperatures increased by the same amount, compare the energies transferred to A and B.	(1 mark)

Without doing a calculation, compare the energy needed to heat some water from 10°C to 50°C with the energy needed to heat the same amount of water from 50°C to 90°C.	(1 mark)



Water has a specific heat capacity of 4200 J/kg °C. Mercury, a metal which is liquid at room temperature, has a specific heat capacity of 140 J/kg °C. 
a	Calculate how much energy is needed to raise the temperature of 100 g of water by 50°C. (Remember to convert the mass into kg first.)	(3 marks)



b	Calculate how much energy is needed to raise the temperature of 100 g of mercury by 50°C.	(2 marks)



c	Rewrite your answers to a and b in kJ (kilojoules).	(1 mark)

A bath contains 85 kg of water. The water heater raised the temperature of the water from 8°C to 38°C. Water’s specific heat capacity is 4200 J/kg °C.
a	Calculate how much energy was needed to heat the bath water. Give your answer in kJ.	(3 marks)


b	A 5-minute shower uses 35 kg of water. If the shower also heats water from 8°C to 38°C, calculate the energy saved having a shower rather than a bath.		(3 marks)



a	Water has one of the highest specific heat capacities of all substances, at 4200 J/kg °C.
Calculate the temperature change of half a litre (0.50 kg) of water when 5.0 kJ of heat energy is transferred to it.	(4 marks)



b	Mercury, a metal which is liquid at room temperature, has a specific heat capacity of 140 J/kg °C.
	Calculate the mass of mercury which would show the same temperature change as you calculated in part a when the same amount (5.0 kJ) of heat energy is transferred to it.	(4 marks)



Explain why hot water (in a hot water bottle) is a better choice for keeping your feet warm at night than a hot aluminium block (wrapped in a suitable cover). 
(Water has a specific heat capacity of 4200 J/kg °C and aluminium has a specific heat capacity of 900 J/kg °C.)	(3 marks)











[bookmark: _GoBack]ANSWERS – Silver Questions

1. a	Temperature change of A is twice that of B / temperature change of B is half that of A. 	(1 mark)
b	Energy transferred to A is half of energy transferred to B / energy transferred to B is twice the energy transferred to A. 	(1 mark)
The two energies are the same (because the temperature change is the same). 		(1 mark)
a	energy  mass × specific heat capacity × temperature change (stated/implied); 
 0.100 kg × 4200 J/kg °C × 50°C;  21 000 J. 	(3 marks)
b	energy  0.100 kg × 140 J/kg °C × 50°C;  700 J. 	(2 marks)
c	21 kJ and 0.7(0) kJ (or student’s answers to a and b correctly converted). 	(1 mark)
a	energy  mass × specific heat capacity × temperature change (stated/implied);
 85 kg × 4200 × 30°C;
              11 000 kJ (to 2 significant figures; accept 10 700 kJ). 	(3 marks)
b	energy  35 kg × 4200 × 30°C (or 35 kg ÷ 85 kg × answer from a); 
             4 400 kJ (to 2 significant figures; accept 4 410 kJ);
energy saved  answer from a − answer from b;  6300 or 6600 kJ. 	(3 marks)

a	


≈ 2.4°C; rounded to 2 significant figures. 	(4 marks)

b	

         
         ≈ 15 kg; rounded to 2 significant figures.	(4 marks)
Any three of: energy released as material drops from maximum temperature to room temperature; is greater for water (of same mass); because of water’s higher specific heat capacity; so water stays hotter for longer. 	(3 marks)
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