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When Does It Make Sense to Switch?
Part 1: Pros and Cons
1.	In your group, discuss and record the pros and cons of owning each type of car:
	Gasoline-Powered Car
	Electric Car

	Pros
	Cons
	Pros
	Cons

	
	
	
	


2.	In Canada, Tarika’s family must decide between buying an electric car and a similar gasoline-powered car. A car manufacturer makes a car that is available in both types. Tarika has made a chart to compare information about the costs associated with each type of vehicle:
	
	Gasoline-Powered Car
	Electric Car

	Market price
	$17 928 plus 13% tax
	$36 848 plus 13% tax

	Additional costs
	—
	$1700 for purchase and installation of a charger (tax included)

	Base Cost:
	________________________
	_________________________

	Expenses per kilometre
	This car is rated at 9.3 L of gas per 100 km of driving. Over the past year, the average price of gas in Tarika’s province was $1.12 per litre.
	This car uses the equivalent of 19.6 kWh of electricity per 100 km of driving. The average cost of electricity is $0.1003/kWh in Tarika’s province.

	Average Cost per Kilometre of Driving:
(round to three decimal places)
	________________________
	_________________________

	Total Cost Equation:
(Let C represent cost and d represent distance driven in kilometres.)
	C = _________ + _________ d
	C = _________ + _________ d


Part 2: Dollars and Sense
1.	After how many kilometres of driving will the cost of the electric and the gas vehicle be the same? (Round to the nearest thousand kilometres.)
2.	Tarika does more research and finds that her family is eligible for a $14 000 rebate if they buy the electric vehicle, and a $1000 rebate to cover the cost of the charging station. With the rebates applied after taxes, what is the new Total Cost Equation for the electric vehicle?


 3.	Consider a 20¢/L increase in the price of gas. Which number in the Total Cost Equation for the gas-powered car would change as a result of this price increase? With this increase in gas price, what is the new Total Cost Equation for the gas-powered car?
 4.	With the rebates and the increase in gas price in effect, after how many kilometres of driving will the cost of the electric and the gas vehicle be the same? (Round to the nearest thousand kilometres.)
 5.	What effect did these changes have on the point at which the cost of the electric and the gas-powered vehicle are the same?
 6.	The average Canadian drives about 20 000 km per year. Based on your answer from question 5, how long would it take the average car owner to reach the point where the cost of the electric and the gas vehicle are the same?
 7.	At what point would it make sense for you to choose an electric vehicle over a gas vehicle?
Part 3: Carbon Dioxide Production
Consider the effects of the production of carbon dioxide (CO2) for each type of vehicle:
1.	An electric vehicle uses 19.6 kWh/100 km. It’s operated in a province where electricity on average generates 0.225 kg of CO2 per kWh of electricity. After 100 000 km of driving, how many kilograms of carbon dioxide has this vehicle indirectly produced?
2.	Burning gasoline produces 2.31 kg of CO2 per litre of gasoline burned. A gas vehicle burns gasoline at a rate of 9.3 L/100 km. After 100 000 km of driving, how many kilograms of carbon dioxide has this vehicle directly produced?
3.	What policies or programs might a government use to encourage Tarika’s family to be more concerned about the carbon dioxide that their personal transportation produces?


Consolidate Your Learning
Answer the following questions to check your understanding of linear systems as they apply to making informed economic and environmental decisions.
1.	Tarika’s family has an old refrigerator. The EnerGuide sticker says it uses 1540 kWh of electricity each year. A new fridge (same size) uses about 395 kWh of electricity each year and costs $1350 plus 13% tax. In addition, there is a $49.95 delivery charge (on which there is no tax).
	
	Old Fridge
	New Fridge

	Market price
	—
	$1350 plus 13% tax

	Additional costs
	—
	$49.95 delivery charge

	Base Cost:
	________________________
	_________________________

	Electricity costs
	Uses 1540 kWh per year to run, and the average cost of electricity is $0.1003/kWh in Tarika’s province
	Uses 395 kWh per year to run, and the average cost of electricity is $0.1003/kWh in Tarika’s province

	Electricity Cost per Year:
(to two decimal places)
	________________________
	_________________________

	Total Cost Equation:
(Let C represent cost, and n represent # of years used)
	C = _________ + _________ n
	C = _________ + _________ n


	After how many years will buying the new refrigerator be cheaper than using the old one? (Round to the nearest tenth of a year.) ____________________________________
2.	In considering the purchase of the new fridge, Tarika and her family are also thinking about the greenhouse gas emissions. The carbon dioxide created from the generation of electricity is about 0.225 kg/kWh in Tarika’s province, and about 325 kg of CO2 is emitted in the production and shipping of a new fridge.
	
	Old Fridge
	New Fridge

	Carbon dioxide generated in manufacturing and shipping fridge
	—
	325 kg

	Initial Carbon Dioxide:
	________________________
	_________________________

	Carbon dioxide from electricity used
	Uses 1540 kWh per year, and 0.225 kg of CO2 per kWh is created from generating electricity in Tarika’s province.
	Uses 395 kWh per year, and 0.225 kg of CO2 per kWh is created from generating electricity in Tarika’s province.

	Carbon Dioxide from Electricity Used Each Year:
	________________________
	_________________________

	Total Carbon Dioxide Equation:
(Let C represent carbon dioxide and n represent # of years used.)
	C = _________ + _________ n
	C = _________ + _________ n


	After how many years will the carbon dioxide emissions generated by the old fridge and the new fridge be equal? (Round to the nearest tenth of a year.) _______________________
3.	Consider other home products. For which ones does it make sense to calculate the total cost of energy before deciding which model to buy?
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