Physics Required Practical  – Specific Heat Capacity
Aim:  To measure the specific heat capacity of different objects.
PRACTICAL SKILLS:
	Good: Accurately take measurements and record them to the accuracy of the measuring instrument. 
	

	Great: Apply the specific heat capacity equation and calculate the specific heat capacity of different objects.
	

	Even Better: Analyse results and compare them to the true values to determine what different objects are made from.
	

	Ultra Challenge: Evaluate your experimental method and suggest improvements. 
	

	
	



EQUIPMENT
 You have access to the following:
· copper block wrapped in insulation, with two holes for a thermometer and heater
· thermometer
· pipette to put water in the thermometer hole
· 30 W heater
· 12 V power supply
· insulation to wrap around the blocks
· ammeter and voltmeter
· five 4 mm leads
· stop watch or  stop clock
· balance.

PROCEEDURE (You should read these instructions carefully before you start work).V
A
12V

1. Measure and record the mass of the copper block in kg.

2. Place a heater in the larger hole in the block. 

3. Connect the ammeter, power pack and heater in series.

4. Connect the voltmeter across the power pack.

5. Use the pipette to put a small amount of water in the other hole. 

6. Put the thermometer in this hole.

7. Switch the power pack to 12 V.  Switch it on.

8. Record the ammeter and voltmeter readings. These shouldn’t change during the experiment. 

9. Measure the temperature and switch on the stop clock.

10. Record the temperature every minute for 10 minutes. 
Add your results to a table such as the one below.
RESULTS (APPROACH 1)
1) Record the voltage and current within your circuit and mass of the object

Voltage ……………….V			Current ……………… A		Mass of object ………… kg


1) Record your results in the table below.
	Time in seconds
	Temperature in °C

	0
	

	60
	

	120
	

	180
	

	240
	

	300
	

	360
	

	420
	

	480
	

	540
	

	600
	



2) Calculate the temperature change …………………………………. °C



3) Calculate the Power of the heater in watts.  Hint think back to the energy and electricity topic


4) Now use your power calculation to calculate the change in energy transferred by the heater.  Hint think back to the energy and electricity topic



5) Now use the specific heat capacity equation to calculate the specific heat capacity of your material.  

RESULTS (APPROACH 2 – For HALs)
1) Record the voltage and current within your circuit and mass of the object

Voltage ……………….V			Current ……………… A		Mass of object ………… kg

2) Record your results in the first two columns in the table below (copy them across from the first table).
	Time in seconds
	Temperature in °C
	energy transferred by the heater / J

	0
	
	

	60
	
	

	120
	
	

	180
	
	

	240
	
	

	300
	
	

	360
	
	

	420
	
	

	480
	
	

	540
	
	

	600
	
	



3) Calculate the temperature change …………………………………. °C

4) Calculate the Power of the heater in watts.  Hint think back to the energy and electricity topic

5) Now use your power calculation to calculate the change in energy transferred by the heater for each separate time.  Record these in the last column in the table above.  Hint think back to the energy and electricity topic


6) Plot a graph of temperature in oC (x axis) against energy transferred in J (y axis).  Draw a line of best fit.

7) Calculate the gradient of your line.

8) Calculate the specific heat capacity of the substance (c ) by dividing the gradient by the mass of the object.

[bookmark: _GoBack]ANAYLSIS / EVALUATION (Ultra Challenge)
1. Use the data table provided and identify your substance.



2. Was your calculated specific heat capacity accurate.  Explain your answer.



3. What was the resolution of your thermometer?



4. A) What was the biggest source of uncertainty in your experiment?



b) Suggest how you could reduce this uncertainty.



c) Look at the following hypothesis:
Metal blocks with the same mass, yet bigger volume have a bigger specific heat capacity.
a) Do you think this is true or false?  Explain your answer.


b) Suggest how you could change your experiment to see if this was true or not?
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