
Ch 0: Precalculus Review Most of the following questions are routine exercises from high school algebra and
precalculus classes. You should be able to show your work and explain why it is correct, without needing to use a
calculator for anything. There are numerous videos in the Ch 0 playlist on the YouTube page that review many of
the skills and ideas needed for these problems.

1. Simplify the expression 4
√

48x3y8z4. For which choices of x, y, z is this expression defined?

2. Simplify the expression (3y5/6)(y
2/3

6 ). For which choices of y is this expression defined?

3. a6 − b6 equals (a) (a3 − b3)2 (b) (a2 − b2)3 (c) (a− b)(a5 + b5) (d) none of these

Note: the above can be factored with using the “difference of squares” formula. What is the resulting
expression? Check your answer by using FOIL ie. distributing.

4.
(
−8c3
c−6

)2/3
equals (a) 4c6 (b) 64c−2 (c) 2c27/2 (d) none of these

5. Simplify the following expression by finding a common denominator:
1

a+b−
1
a

b . What happens in the resulting
expression when a = 1 and b = 0? What about in the original expression?

6. Simplify the following expression by rationalizing the denominator:
√
t+5√
t−5 . What happens in the resulting

expression when t = 25? What about in the original expression?

7. Factor the following polynomial completely: 2x3 − 4x2 − 30x.

Use the following information for questions 8-10:

f(x) = x+1
x−1 , g(x) =

√
x− 1, h(x) =

{
3x2, if x > 2
x− 5, if x ≤ 2

8. Sketch the graph of each function, and note its domain. Compute h(g(6)) and f(f(−2)). Also, find the
equation of the line which intersects the graph of f at x = 2 and x = 3. What is its slope?

9. Find a formula for the composition of functions, (f ◦ f)(x) = f(f(x)). Use it to verify your computation of
f(f(−2)) from 8.

10. Find a formula for the inverse function, f−1(x). What is it’s domain and range?

11. Solve the quadratic equation x2−6x−16 = 0 by three different methods: (1) factoring, (2) using the quadratic
formula, (3) completing the square.

12. Solve the system of equations

{
x2 + 2y = 30
2x+ y = 15

}
for x and y. What do these solutions correspond to gemoet-

rically? (Hint: solve each equation for y)
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13. Solve |3x+ 3| − 3 = 3 for x. Sketch the graph of f(x) = |3x+ 3| − 3 and explain what the solutions represent
geometrically?

14. Find an equation of the line passing through the points
(
− 2

3 , 0
)

and
(
0, 72
)
. What is its slope? Find the

equation of the line parallel to this one which passes through the point (1, 2).

15. Which of the following lines are parallel to the line 3x− 8y = 4? Circle all that apply:
(a) 3x− 8y = 0 (b) 8x− 3y = 2 (c) y = 3

8x+ 1 (d) −3x+ 8y = 5 (e) y = − 1
2 −

3
8x

16. Rewrite 43/2 = 8 in logarithmic form, ie. take an appropriate log on both sides and simplify.

17. Express ln
(
x2

y3

)
+ 5 ln(y)− 6 ln(

√
xy) as one logarithm.

18. Solve 2log2(x+1) = 3 for x. Solve 23x+4 = 32x+1 for x.

19. Without using a calculator, evaluate sec
(
5π
3

)
. Draw a picture of the unit circle, label the relevant point, and

draw the relevant triangle.

20. Simplify the following expression using trigonometric identities: sin3 θ
cos θ + sin θ cos θ. Hint: Find a common

denominator first.

21. Sketch the graphs and note the differences in the graphs among the following functions. Note: once you have
the graph of f , you should be able to use it to sketch graphs of the rest.

f(x) = cos(x), g(x) = cos(2x), h(x) = 2 cos(x) k(x) =
1

cos(x)
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