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1. [12] (a) Find the midpoint M of the line segment joining A(−3, 1) and B(3,−3) ,
and then find the distance between M and the point A.

(b) Find the equation of the line that passes through the point (8,−7) and
is perpendicular to the line 4x = 20 + 2y .

(c) Find the coordinates of the center and the radius of the circle whose
equation is x(4− x) = y(y + 3)

2. [9] Consider the quadratic function f(x) = 3x2 − 9x + 12 .

(a) Express f(x) in the vertex form.

(b) Find the coordinates of the vertex and indicate whether it corresponds
to the maximum or minimum of f(x).

(c) Find the x- and y-intercepts of the graph y = f(x).

3. [5] Consider the functions f(x) =
√

4x + 3 and g(x) = x2 − 1. Find (f ◦ g)

and (g ◦ f), and determine the domain of (f ◦ g) and the domain of (g ◦ f).

4. [6] Given the rational function f(x) =
x4 − 16

3(x2 + 1)(x2 − x− 6)
, find:

(a) the x- and y- intercepts,

(b) all vertical asymptotes, if any,

(c) all horizontal asymptotes, if any.

5. [12] Find the solutions of the following equations:

(a) 9x = 3x + 12

(b) log2 x + log2(x− 14) = 5

(c) 5log5(x
2) − 4 · 3log3(x+1) = 8

6. [6] Consider the function f(x) = ln(x + 3) + 6 .

(a) Find the inverse function f−1(x).

(b) Find the domain and range of f(x) and the domain and range of f−1(x).

Bonus. [3]: Let f(x) be a function defined for all real x. (a) If we now that the range of f is
(−2, 1), what is the range of F (x) = [f(x)]2 ? And (b) explain why this information is sufficient
to claim that F (x) cannot be invertible function even if f(x) is invertibe.


