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Trigonometric functions: an exercise

A lighthouse is located on a small island 3 km away from the nearest point P on a

straight shoreline and its light beam makes one revolution every four minutes. The

light beam passes point P at time t = 0 seconds.

1. Give a formula, valid for 0 6 t < 60, for the distance D (in km) between the point

P and the point where the light beam hits the shore at time t seconds.

2. Evaluate D(t) for t = 0, 15, 30, 45 seconds.

3. Sketch the graph of D(t) for the time interval 0 6 t 6 45.







New functions from old: composition

To define new functions from old, apart from the usual algebraic operations we have

often implicitly used the composition of functions. Let’s have a closer look at this

operation.

In general, given any two functions f and g, we start with a number x in the domain of

g and compute its image g(x).

If this number g(x) is in the domain of f , then we can calculate the value of f at g(x):

f (g(x)).

The result is a new function, called the composition of f and g, denoted f ◦ g. Formally:

Definition: composition of functions

Given two functions f and g, the composition of f and g is defined by

(f ◦ g)(x) = f (g(x)).

B The order matters! See the following examples.



Examples

(1) Let f (x) =
√

x − 1 and g(x) = 1+x
x . Write an expression for f ◦ g and an expression for

g ◦ f . What are the domains of the new functions? Write coordinates for the x- and

y-intercepts of each of the new functions (if they exist).



Examples

(2) Let f (x) = cos x and g(x) = 1 − x2. Write an expression for f ◦ g and an expression

for g ◦ f . What are the domains of the new functions?





Absolute value

Sometimes functions are defined through different expressions in different portions of

their domains. We call this kind of functions piecewise defined functions.

One important example of functions of this type is the absolute value.

Definition: absolute value

The absolute value of x is denoted |x| and it is defined as

|x| =

x if x > 0

−x if x < 0.

Examples

1. |123| = 123 and |− π| = π.

2. The solutions to |x − 3| = 2 are: x = 1 and x = 5.

3. All real numbers satisfy 1 − | sin(x)| > 0.





Examples

Let f (x) = 3x − 1 and g(x) = |x|. Write an expression for f ◦ g and an expression for g ◦ f .

Write coordinates for the x- and y-intercepts of each of the new functions and sketch

their graphs.



Examples

Let f (x) = 3x − 1 and g(x) = |x|. Write an expression for f ◦ g and an expression for g ◦ f .

Write coordinates for the x- and y-intercepts of each of the new functions and sketch

their graphs.





Examples

Sketch the graph of f (x) = |x2 − 5x + 6|.



Examples




