
Math 8: Exam 2 (Fall 2009) 
 Solutions

You will not receive full credit if you do not clearly show work as demonstrated
in class. Show all work in the space provided on this exam. Circle your answers.

1.
 a.
 Solve the inequality 1
3
<
x +1
2

<
2
3

.
 (10 points)




6 ⋅ 1
3
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⎞
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3
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⎞
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2 < 3(x +1) < 4
2 < 3x + 3 < 4
−1 < 3x < 1

−
1
3
< x <

1
3

b.
 Express your answer using set notation.
 c.
 Express your answer using interval notation.


 x −
1
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1
3
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⎨
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1
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d.
 Graph the solution set.
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2.
 Write the expression, 8
3
−
2
3
i⎛

⎝⎜
⎞
⎠⎟
2

 in the standard form a + bi .
 (6 points)
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−
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−
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3.
 The manager of the Coral Theater wants to know whether the majority of patrons 
 (12 points)

 adults or children. One day in July, 5200 tickets were sold and the receipts totaled 

 $29,961. The adult admission is $7.50, and the children’s admission is $4.50. How 

 many adult patrons were there?

x = number of adults
5200 − x = number of children

⎧
⎨
⎩

Total Revenue = Revenue from Adult Tickets + Revenue from Children's Tickets
$29,961 = (number of adults)(adult price)+(number of children)(child price)
$29,961 = (x)($7.50) + (5200 − x)($4.50)
29,961 = 7.5x + 23,400 − 4.5x
29,961 = 3x + 23,400
6,561 = 3x
2187 = x

So there were 2187 adult tickets sold on that day.

4.
 Write the expression, 3− i
2 + i

 in the standard form a + bi .
 (6 points)

3− i
2 + i

=
(3− i)
(2 + i)

⋅
(2 − i)
(2 − i)

=
6 − 3i − 2i + i2

(2)2 + (1)2
=
6 − 5i −1
4 +1

=
5 − 5i
5

= 1− i
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5. 
 Find the real solutions of the equation, 2x +15 ! 3 = 2x .
 (12 points)

2x +15 − 3 = 2x

2x +15 = 2x + 3

( 2x +15)2 = (2x + 3)2

2x +15 = 4x2 +12x + 9
0 = 4x2 +10x − 6
0
2
=
4x2 +10x − 6

2
0 = 2x2 + 5x − 3
0 = (2x −1)(x + 3)

2x −1 = 0
2x = 1

x =
1
2


 or

x + 3 = 0

x = −3

Checking reveals that -3 does not work, so the only solution is 1
2

.

6.
 Find the real solutions, if any, of the equation, 5x2 − 9x + 3 = 0 .
 (12 points)

 Use the quadratic formula.

a = 5
b = −9
c = 3

⎧
⎨
⎪

⎩⎪

d = b2 − 4ac
= (−9)2 − 4(5)(3)
= 81− 60
= 21




x =
−b ± d
2a

=
−(−9) ± 21

2 ⋅5

=
9 ± 21
10
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7.
 a.
 Solve the inequality, − 1− 2x ≤ −3 .
 (10 points)

1− 2x ≥ 3



1− 2x ≥ 3
−2x ≥ 2
x ≤ −1


 or

1− 2x ≤ −3
−2x ≤ −4
x ≥ 2

b.
 Express your answer using set notation.
 c.
 Express your answer using interval notation.


 x x ≤ −1 or x ≥ 2{ } 
 
 (−∞, −1)∪ (2, ∞)

d.
 Graph the solution set.



0-1 2 31-2-3

[]

8.
 Solve the equation, 2 + x
x +1

=
3x +1
x + 2

.
 (10 points)

2 + x
x +1

=
3x +1
x + 2

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

⎛
⎝⎜

⎞
⎠⎟
= (x +1)(x + 2) 3x +1

x + 2
⎛
⎝⎜

⎞
⎠⎟

2(x +1)(x + 2) + x(x + 2) = (x +1)(3x +1)
2(x2 + 3x + 2) + x2 + 2x = 3x2 + 4x +1
2x2 + 6x + 4 + x2 + 2x = 3x2 + 4x +1

3x2 + 8x + 4 = 3x2 + 4x +1
8x + 4 = 4x +1

4x = −3

x = −
3
4
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9.
 Find the real solutions of the equation, 2x4 − 5x2 −12 = 0 .
 (10 points)

Let y = x2 . Then…

2y2 − 5y −12 = 0
(2y + 3)(y − 4) = 0

2y + 3 = 0
2y = −3

y = −
3
2

x2 = −
3
2

x = ± −
3
2

not real


 or


y − 4 = 0
y = 4
x2 = 4
x = ±2

So the solution set is −2, 2{ } .

10.
 Solve the equation, 2x2 − 3x −1 = 0 , by completing the square.
 (12 points)

2x2 − 3x −1 = 0
2x2 − 3x = 1

x2 −
3
2
x =

1
2

x2 −
3
2
x +

3
4

⎛
⎝⎜

⎞
⎠⎟
2

=
1
2
+
3
4

⎛
⎝⎜

⎞
⎠⎟
2

x −
3
4

⎛
⎝⎜

⎞
⎠⎟
2

=
8
16

+
9
16

x −
3
4

⎛
⎝⎜

⎞
⎠⎟
2

=
17
16

x −
3
4
= ±

17
16

x −
3
4
= ±

17
4

x =
3
4
±
17
4
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