
Chapter 9 - Review

2. Combining Functions 

1.

f(x) = 2-x sin4x

g(x) = x^2 + 2^x

h(x) = sinx/cosx

a) Graph each function.

b) Determine the domain and range of each.

c) Determine the maximum/minimum points of each if applicable

d) Determine the number of zeros.

2. Investigate the effect of the behaviours of f(x) = sin x, f(x) = sin2x, and f(x) = sin4x on the shape of f(x) = sin x + sin2x + sin4x. 

3. The rate at which a contaminant leaves a storm sewer and enters a lake depends on two factors: the concentration of the contaminant in the water from the sewer and the rate at which the water leaves the sewer. Both of these factors vary with time. The concentration of the contaminant, in kilograms per cubic metre of water, is given by c(t) = t^2, where t is in seconds. The rate at which water leaves the sewer, in cubic metres per second, is given by w(t) = 1/(t^4+ 10). Determine the time at which the contaminant leaves the sewer and enters the lake at the maximum rate.

4. Consider f(x) = 2^x and g(x) = log(x)

Describe the increasing/decreasing behaviour of each.

Consider the function f+g (x).  Describe its increasing/decreasing behaviour.

5. Investigate algebraically, and verify numerically and graphically, whether the product of two functions is even or odd if the two functions are both even or both odd, or if one function is even and the other is odd. 

6. For a car travelling at a constant speed, the distance driven, d kilometres, is represented by d(t) = 80t, where t is the time in hours. The cost of gasoline, in dollars, for the drive is represented by C(d) = 0.09d. Determine numerically and interpret C(d(5)), and describe the relationship represented by C(d(t)). 

7. Create two functions and verify that f(g(x)) is not always equal to g( f(x)).

8. Determine f(g(x)) and g( f(x)), given f(x) = x + 1 and g(x) = 2x.

9. Determine f(g(x)) and g( f(x)) given f(x) = cos x and g(x) = 2x + 1.  State the domain and range of f(g(x)) and g( f(x)), compare f(g(x)) with g( f(x)) algebraically, and verify numerically and graphically with technology. 

10. The speed of a car, v kilometres per hour, at a time of t hours is represented by v(t) = 40 + 3t + t^2. The rate of gasoline consumption of the car, c litres per kilometre, at a speed of v kilometres per hour is represented by c(v) = (v/500 – 0.1)^2 + 0.15. Determine algebraically c(v(t)), the rate of gasoline consumption as a function of time. Determine, using technology, the time when the car is running most economically during a four-hour trip. 

11. Create an example to show that f(–1)(f(x)) = x and f(f(–1) (x)) = x.  Explain why this makes sense.

3. Using Function Models to Solve Problems 

1. Solve graphically and numerically (if possible) the following two problems

a) 2x^2 < 2^x

b) cos x = x,  with x in radians. 


