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Problem 1: Divide 2x4 − 3x2 + 5x− 63 by x2 + 1. Find the quotient and remainder.

2x2 − 5

x2 + 1
)

2x4 − 3x2 + 5x− 63
− 2x4 − 2x2

− 5x2 + 5x− 63
5x2 + 5

5x− 58

Score: /3
Problem 2: The total crude oil and petroleum products consumption C in Canada during
1993–2011 can be modelled by the function

C(t) = −0.0006t3 + 0.005 76t2 + 0.102 84t + 6.334 88

where t = 0 represents 1993, t in years and C in million of barrels. Find another year
between 1993 and 2011 when consumption was the same size as in 1997.

Solving C(t) = C(4) ≈ 6.80 with a graphing calculator yields that t = −11.4, t = 4 or
t = 17. The negative solution corresponds to a year before 1993, t = 4 corresponds to 1993,
and t = 17 corresponds to the year 2010.

Score: /4
Problem 3: Consider f(x) = 3x4 − 11x3 + 22x− 12.

a. Use the Rational Zeros Theorem to list all possible rational zeros of f(x).

The divisors of the leading coefficient of f(x) are 1 and 3. The divisors of the
constant term are 1, 2, 3, 4, 6, and 12. The possible rational roots are therefore

±1 ±2 ±3 ±4 ±6 ±12
±1

3
±2

3

Score: /2

/9



b. Use the rational zeros to factor f(x) and sketch f .

Searching among the possible roots above one finds the actual roots 3 and 2
3
.

Therefore (x− 3)(3x− 2) = 3x2 − 11x + 6 is a factor of f(x). Since
x2 − 2

3x2 − 11x + 6
)

3x4 − 11x3 + 22x− 12
− 3x4 + 11x3 − 6x2

− 6x2 + 22x− 12
6x2 − 22x + 12

0

, the last factor is x2 − 2, so

f(x) = (x− 3)(3x− 2)(x2 − 2)
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Score: /4

Problem 4: When two shipping containers in the shape of a cube were put side-by-side,
it turned out that one was 2 ft taller than the other. If the combined volume of the two
containers is 152 ft3, find the respective dimensions.

Score: /3
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