Educator and Tagging Information:

	Learning Area:

Natural Sciences

	Resource Name: 
Natural Sciences

	Assessment Exemplar Number:

8.8

	Item/s:

2

	Phase: 

Senior Phase

	Grade:

8

	Tags:

Energy consumption, electrical appliances, calculations, Formative Assessment

	Assessment Type:

Formative

	Assessment Form:

Calculations

	Copyright for included material:

N/A

	Duration
30 minutes

	Learning Outcome(s) and Assessment Standard(s):

Learning Outcome 2: Constructing Science Knowledge

The learner will know and be able to interpret and apply scientific, technological and environmental knowledge.

Assessment Standards

We know this when the learner

2.1  Recalls meaningful information: At the minimum, recalls procedures, processes and complex facts.
2.3  Interprets information: Interprets information by translating tabulated data into graphs, by reading data off graphs, and by making predictions from patterns.
2.4  Applies knowledge: Applies conceptual knowledge to somewhat unfamiliar situations by referring to appropriate concepts and processes.
Learning Outcome 3: Science, Society and the Environment

The learner will be able to demonstrate an understanding of the interrelationships between science and technology, society and the environment.

Assessment Standard
We know this when the learner

3.2  Understands sustainable use of the earth’s resources: Identifies information required to make a judgement about resource use.

	Learning Space: 
Assessment

	Hyperlinks:

To be completed later.

	Number of questions for exemplar:

4

	Rating:

Easy questions:

Questions 1 and 2

	Medium questions:

Questions 3 and 4

	Difficult questions:




Assessment Task
Energy Consumption of Electrical Appliances

Most appliances have a rating consisting of a value in volts and a value in watts. The watt rating in industrial appliances like electric drills and pumps is an indication of the rate at which the motor does work. In light bulbs and heating appliances it indicates the rate at which energy is converted.

For example, a 60 W light bulb converts 60 joules of electrical energy into heat- and light energy per second.

The cost of electricity is calculated in kilowatt-hours which is equivalent to using 1 000 W in 1 hour or 500 W in 2 hours or 2 000 W in ½ hour. In 1 kilowatt hour, 3 600 kJ of energy is consumed.

Answer the following questions:
1.
Give the correct term for the rate at which a motor does work.

[2]
2.
What does the rating 100 W on a light bulb mean?



[2]
3.
An 800 W heater is used for a period of three hours every day. The cost of electricity is 44.39 cents per unit or kilowatt-hour.


3.1
What energy conversion is taking place?



[2]
3.2
Calculate the energy consumption (in kilowatt hour) for one day.
[4]
3.3
Calculate the cost of using the heater every day for three hours.
[2]
4.
The lighting requirements of a small household are as follows: 

            Three 80 W light bulbs that burn for 1.5 hours each.



            Four 100 W light bulbs that burn for two hours each.

The cost of electricity is 44.39 cents per unit or kilowatt-hour.




Calculate:


4.1
The individual cost of each 80 W light bulb for the 1.5 hour period.
[6]
4.2
The individual cost of each 100 W light bulb for the two hour 
period.








[6]

4.3
The total cost of using all the light bulbs for the required periods.
[6]









           [30 marks]
Suggested Solutions
	Question number
	Possible marks
	Solution

	1
	2
	Power.

	2
	2
	It means that 100 J of energy is being converted ( per second. (

	3.1
	2
	Electrical energy to heat energy.

	3.2
	4
	P = W     (

        t



P = 0.8 (

        3  (

P = 0.27 kW-h (


	3.3
	2
	Cost = 0.27 x 44.39 = 11.8 cents

	4.1
	6
	P = W     (

        t



P = 0.08 (

       1.5  (

P = 0.053 kW-h (






                               (                  (


 
Cost = 0.053 x 44.39 = 2.4 cents for each 80 W light bulb.

	4.2
	6
	P = W     (

        t



P = 0.1 (

        2  (

P = 0.05 kW-h (






                               (                  (


 
Cost = 0.05 x 44.39 = 2.2 cents for each 100 W light bulb.

	4.3
	6
	
      (             (
Total cost of 80W light bulbs = 3 x 2.4 = 7.2 cents






         (                    (
Total cost of 100W light bulbs = 4 x 2.2 = 8.8 cents 




(                 (

Total overall cost = 7.2 + 8.8 = 16 cents


