Composition of Functions

1. Given 
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, determine each of the following.

a) 
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b) (g ◦ f)(x) 

c) (f ◦ g)(-3) 

d) (g ◦ f)(7).

2. If 
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, determine each of the following, if it exists.

a) f(g(3))

b) f(g(0))

c) f(g(4))

d) (g ◦ f)(4)

3. Find expressions for 
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 and (g ◦ f)(x)., and state their domains.
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b) 
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c) 
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d) 
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e) 
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f) 
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4. Use the table to evaluate each expression. If it is not possible, explain why.

	x
	0
	1
	2
	3
	4
	5

	f(x)
	-5
	-3
	-1
	1
	3
	5

	g(x)
	3
	6
	1
	-9
	0
	2


a) g(f(4))

b) f(g(0))

c) g(f(0))

d) f(f(3)

e) g(f(5))

f) g(g(5))

g) f(f-1(4))

h) g(g-1(0))

5. Given 
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a) Determine 
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.

b) State the domain of 
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c) Determine whether 
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 is odd or even algebraically and illustrate graphically.

6. Given 
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a) Determine 
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b) State the domain of 
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c) Determine whether 
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 is odd or even algebraically and illustrate graphically.

7. Verify, algebraically, that (f ◦ f-1)(x) = x for each of the following.

a) 
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b) 
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c) 
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d) 
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8. A Ferris wheel rotates at an angular velocity such that the angle of rotation is defined by 
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, where t is the time in seconds. A rider’s height above the ground is determined by the equation 
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a) Write an equation for the rider’s height in terms of time.

b) Sketch graphs of the three functions, on separate sets of axes, one above the other.

c) Compare the periods of the graphs of h(θ) and h(t).

9. A manufacturer modelled its weekly production of office chairs since 2001 by the function 
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, where t is the time, in years, since 2001, and N is the number of chairs. The size of its workforce is modelled by the function 
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a) Write the size of the workforce as a function of time.

b) State the domain and range of the new function and sketch its graph.

10. The number of bacteria in a refrigerated food product is given by 
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 where T is the temperature of the food. When the food is removed from the refrigerator, the temperature of the food is given by 
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, where t is the time in hours.

a) Express the bacterial count as a function of time.

b How long does it take for the bacterial count to reach 1500?

11. Two ships leave port at the same time. The first ship travels north at 4 km/h and the second ship travels east at 5 km/h. Write their distance apart as a function of time.

12. Express the area of a circle as a function of the circumference.

13. A forest fire is spreading in a circular manner with the radius of the burnt area increasing at a steady rate of 8 m/h. 

a) Write the area and circumference of the burnt region as functions of time.

b) Sketch a graph of each function.

14. Express the volume of a sphere as a function of 
a) the circumference.
b) the surface area.
15. The formula K(C) = C + 273 converts Celsius temperature to Kelvin. The formula 
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 converts Fahrenheit temperature to Celsius. 

a) Write a composite function that will convert Fahrenheit temperature to Kelvin.
b) Convert the boiling point of water (212º F) and the freezing point of water (32º F) to Kelvin.  
16. An environmental scientist measured the presence of a pollutant in a lake and modelled the concentration, in ppm, as a function of the population of the lakeside city, 
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, where t is the time in years.

a) Determine an equation for the concentration of pollutant as a function of time.

b) Sketch a graph of this function.

b How long would it take for the concentration to reach 100 ppm?

17. A math test has a bonus question.  The directions simply state that if you answer the question correctly you will receive 5 bonus points and your test grade will be increased by 7% of your score. 

Let x = test score before answering the bonus question.  

a) Write a function, f(x), to represent just the 5 bonus points.
b) Write a function, g(x), to represent just the percent of increase.
c) Explain the meaning of f(g(x).
d) Find f(g(75))
e) Explain the meaning of g(f(x))
f) Find g(f(75))
g) Does f(g(x)) = g(f(x)) in this problem? Why or why not?  

18. A manufacturer of computers is estimated to sell x thousand units of its brand of computers after t months, where x = 0.05t2 + 2t + 5 . Because of the economies of scale, the profit P from manufacturing and selling x thousands units is estimated to be P = x2 + 100x – 250 in thousands of dollars. 
a) What is the estimated profit after t months?
b) What is the estimated profit after 24 months?
19. The US system of automobile fuel efficiency is in miles per gallon. The Canadian system is in L/100 km. Develop a formula that converts from the Canadian system to the US system.

20. The magnitude of the force, in Newtons, acting on a spaceship by a planet is given by the function 
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, where x is the distance, in metres, from the centre of the planet. The spaceship is currently 190 000 km from the centre of the planet, and is traveling at a rate of 1200 km/h, directly towards the planet. 

a) Determine the function relating force and time.

b) What is the gravitational force acting on the spaceship after 8 hours?

21. The density of seawater is about 1035 kilograms per cubic meter (kg/m3). Seawater is poured into an empty rectangular container with the bottom area equal to 2m2, and the height of seawater in the container rises at 0.5 m/min. How much does the seawater in the container weigh after t minutes?

(Hint: In order to know the weight W after t minutes, we need to know the volume V, but to know V, we just need to know h, the height of seawater in the container after t minutes)
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