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1. (6 points) Evaluate the expression.

(a) (3 points) 2−3 − 3−2

2−3 − 3−2 =
1
23 −

1
32

=
1
8
−

1
9

=
9 − 8

72

=
1

72

(b) (3 points) 16−3/4

16−3/4 = (24)−3/4

= 2(4)(−3/4)

= 2−3

=
1
23

=
1
8

Page 2 of 6



Math 140A (Calculus with Foundations)Midterm Exam 1 September 30, 2008

2. (26 points) Simplify and express without negative exponents.

(a) (5 points)
a−2(b2c3)−2

(a−3b−5)2c

a−2(b2c3)−2

(a−3b−5)2c
=

a−2b−4c−6

a−6b−10c

=
a4b6

c7

(b) (7 points)
x2 + 3x + 2
x2 − x − 2

x2 + 3x + 2
x2 − x − 2

=
(x + 1)(x + 2)
(x + 1)(x − 2)

=
x + 2
x − 2

(c) (7 points)
x2

x2 − 4
−

x + 1
x + 2

x2

x2 − 4
−

x + 1
x + 2

=
x2

(x − 2)(x + 2)
−

x + 1
x + 2

=
x2

(x − 2)(x + 2)
+
−(x + 1)(x − 2)
(x − 2)(x + 2)

=
x2 − (x2 − x − 2)

(x − 2)(x + 2)

=
x + 2

(x − 2)(x + 2)

=
1

x − 2

(d) (7 points)
x2 + x − 2
x2 − 6x + 9

÷
x2 − 1
x − 3

x2 + x − 2
x2 − 6x + 9

÷
x2 − 1
x − 3

=
x2 + x − 2
x2 − 6x + 9

·
x − 3
x2 − 1

=
(x − 1)(x + 2)

(x − 3)2 ·
x − 3

(x − 1)(x + 1)

=
x + 2

(x − 3)(x + 1)
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3. (30 points) Factor the expression completely.

(a) (7 points) 2x2 + 5x − 12

2x2 + 5x − 12 = (2x − 3)(x + 4)

(b) (7 points) x3 − 3x2 − 4x + 12

x3 − 3x2 − 4x + 12 = x2(x − 3) − 4(x − 3)

= (x − 3)(x2 − 4)

= (x − 3)(x − 2)(x + 2)

(c) (8 points) x4 − 2x2 − 3

x4 − 2x2 − 3 = (x2 − 3)(x2 + 1)

= (x −
√

3)(x +
√

3)(x2 + 1)

(d) (8 points) 3x3/2 − 9x1/2 + 6x−1/2

3x3/2 − 9x1/2 + 6x−1/2 = 3x−1/2(x2 − 3 + 2)

= 3x−1/2(x − 2)(x − 1)
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4. (24 points) Find all real solutions.

(a) (8 points) 2x2 + 4x + 1 = 0 Here a = 2, b = 4, and c = 1. Since the discriminant is

b2 − 4ac = 42 − 4(2)(1) = 16 − 8 = 8 > 0,

the given equation has two distinct real roots. Using the quadratic formula, we obtain

x =
−4 ±

√
8

2(2)
=
−4 ± 2

√
2

4
=
−2 ±

√
2

2
.

(b) (8 points)
√

5 − x + 1 = x − 2

√
5 − x + 1 = x − 2 ⇐⇒

√
5 − x = x − 1 ⇒ 5 − x = (x − 3)2 ⇐⇒ 5 − x = x2 − 6x + 9 ⇐⇒

0 = x2 − 5x + 4 = (x − 4)(x − 1). Potential solutions are x = 4 and x = 1. We must check each
potential solution in the original equation.

Checking x = 4: LHS =
√

5 − (4) + 1 =
√

1 + 1 = 2; RHS = (4) − 2 = 2. Yes.

Checking x = 1: LHS =
√

5 − (1) + 1 =
√

4 + 1 = 2 + 1 = 3; RHS = (1) − 2 = −1. No.

The only solution is x = 4.

(c) (8 points) 3|x − 4| = 10

3|x − 4| = 10 ⇐⇒ 3|x − 4| = 10 ⇐⇒ |x − 4| = 10/3 ⇐⇒ x = 4 = ±10/3 ⇐⇒ x = 4 ± 10/3.
So x = 4− 10/3 = 2/3 or x = 4+ 10/3 = 22/3. Thus, the solutions are x = 2/3 and x = 22/3.
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5. (14 points) Solve the inequality
2x − 3
x + 1

≤ 1.

Express the solution using interval notation and graph the solution set on the real number line.

2x − 3
x + 1

≤ 1 ⇐⇒ 2x−3
x+1 − 1 ≤ 0 ⇐⇒ 2x−3

x+1 −
x+1
x+1 ≤ 0 ⇐⇒ x−4

x+1 ≤ 0. The expression on the left of the
inequality changes sign where x = −4 and where x = 1. Thus, we must check the intervals in the
following table.

Interval (−∞,−1) (−1, 4) (4,∞)
Sign of x − 4 − − +

Sign of x + 1 − + +

Sign of
x − 2
x + 1

+ − +

Since x − 1 makes the expression in the inequality undefined, we exclude this value. The deserive
interval is (−1, 4].
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