
WORKSHOP 1·7
Handout

This workshop is meant to help you review the main topics covered so far in the course, in preparation for
the upcoming midterm exam.
Work out each of the following problems on the board. Make sure you discuss your solution with your TAs
before you erased the board and start a new problem.

1. (a) Find the domain of

g(x) =
x− 1

3x− 9
x

.

(b) Find the domain and range of F (x) = f(f(x)) where

f(x) =
1

x
.

Sketch the graph of F (x) and determine whether F is invertible.

2. An outdoor hot tub holds 4000L of water. If a small valve at the bottom of the tub is opened,
then the volume of water in the tub is modelled by the function

V (t) = 4000(1 − t)2,

where V is the volume of water in the hot tub, in litres, and t is the time, in hour, since the valve
is open.

(a) How long does it take for the water to completely drain?

(b) Sketch the graph of the volume function. (Note that by part (a) there would be no water
in the tub after some point in time.) Make sure you indicate the value of any intercept on your
sketch. Your diagram does not need to be in scale.

(c) Find the average rate of change in the volume of the water during the first half hour. Include
units in your answer.

(d) Using the definition of instantaneous rate of change as a limit, compute the instantaneous
rate of change of V at t = 1/2 hour.

3. (i) Evaluate the limit, lim
x→1

3x + 1

2x− 1
, if it exist.

(ii) The function f(x) is defined as

f(x) =

{
x2 − 3x + 4, 0 ≤ x < 2

g(x), 2 ≤ x ≤ 5

where g is an unknown function. Find an appropriate function g such that limx→2 f(x) = 2.

(iii) Evaluate the limit, lim
x→1+

x2 − 2

x2 − 4x + 3
, if it exist.

4. Find a value of the constant a such that lim
x→a

f(x) exists if

f(x) =


x2 − 3x− 18, x < a

0, x = a

−2 − 3x, x > a

Is f continuous at x = a (for a equal to the value you found above)?

5. Carefully prove there is at least one solution to the equation x4 − x3 + 2x2 − 1 = 0 between
x = −1 and x = 1. Is there more than one solution?

6. Find the equation of the tangent line to the curve y = x2−2x+ 2 at the point with x-coordinate
x = 3.


