1.  Solve the equation 
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     Answer:          (c)
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     2.  Solve the quadratic equation 
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          Answer:          (a)
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3.  Find all real solutions of the equation 
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     Answer:          (c)
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4.  Find all real solutions of the equation 
[image: image22.wmf].
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     Answer:          (e)

    
[image: image28.wmf](

)

(

)

(

)

.

2

111

9

So

.

4

120

324

18

0

15

18

2

35

9

2

20

13

2

14

2

5

2

4

7

2

1

7

4

5

2

2

2

2

2

2

±

=

+

±

=

Û

=

-

-

Û

-

+

=

-

+

-

+

Û

-

-

-

+

Û

=

+

-

-

-

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x


5.  For the quadratic equation 
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     x = 
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    Answer:

    2x2 + kx - 4 = 0.  For x = 
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    k =  
[image: image36.wmf].

3

14

-

  Thus the value of k is 
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6.  Using the discriminate, determine how many real solutions the equation 3x2 = 5 - 6x will have, without solving   

     the equations.

     Answer:
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   2 real solutions.

7.  Find all values for k that ensure that the equation 
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18

2

2

=

+

+

k

x

kx

 has exactly one solution.

     Answer:
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8.  Evaluate the expression 
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 and write the results in the form a + bi.

     (a)  3 + 14i               (b)  
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     Answer:          (e)
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9.  Evaluate the expression 
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     Answer:          (c)
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10.  Evaluate the expression (4 - 7i)(1 + 3i) and write the results in the form 
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       (a)  5 + 13i               (b)  3 + 2i               (c)  25 + 5i               (d)  6 - 2i               (e)  13 - 5i
       Answer:          (c)
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11.  Evaluate the expression 
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        (a)  
[image: image56.wmf]i

3

2

3

1

+

             (b)  
[image: image57.wmf]i

5

2

5

1

+

          (c)  
[image: image58.wmf]i

3

2

3

4

-

          (d)  
[image: image59.wmf]i

3

2

3

1

-

          (e)  
[image: image60.wmf]i

5

1

5

2

-


        Answer:          (e)
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12.  Evaluate the expression 
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        Answer:          (b)
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13.  Evaluate the expression 

 and write the results in the form a + bi.

       (a)  
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        Answer:          (d)
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14.  Evaluate the expression 
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        Answer:
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15.  Find all solutions of the equation 2x2 + 3 = 2x and express them in the standard form a + bi.

        Answer:
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16.  Find all real solutions of the equation 2x3 + x2 - 4x - 2 = 0.

        (a) x = –2 or 1 
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        Answer:          (c)
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17.  Find all real solutions of the equation 
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18.  Find all real solutions of the equation x4 - 5x2 + 4 = 0.

       (a)
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       Answer:          (a)
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19. Find all real solutions of the equation 
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      Answer:          (b)

     
[image: image95.wmf](

)

(

)

4.

or

1

=

2

or

1

0

2

1

0

2

3

x

x

x

x

x

x

Û

=

Û

=

-

-

Û

=

+

-


20.  Solve the inequality x2 < 2x + 8 in terms of intervals and illustrate the solution set    

       on the real number line.

       Answer:

       x2 < 2x + 8 
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      Case (ii):
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21.  Solve the inequality 5x2 + 2x 

 4x2 + 3.  Express your solution in the form of 

       intervals and illustrate the solution set on the real number line.

       Answer:
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       Case (i): 
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 EMBED Equation.2  
 x >1, and x + 3
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22.  Solve the inequality 
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23.  Solve the equation 
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       Answer:          (a)
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24.  Solve the equation 
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25.  Solve the equation 4 + 2
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26.  Solve the equation 
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        (c) x = 
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       (d) x = 
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       (e)  x = 
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       Answer:          (c)
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 EMBED Equation.2  [image: image153.wmf].
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27.  Solve the inequality 
[image: image155.wmf].
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28. Solve the inequality 
[image: image157.wmf].
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 29.  For the points (1, 4) and (3, 8):

       (a)  Plot the points on a coordinate plane.

       (b)  Find the distance between them.

       (c)  Find the midpoint of the line segment that joins them.







     Answer:
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[image: image160.png]o)





                                                                                         (b)  P1 = (1,4) and P2 = (3,8) so
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       (c)  The midpoint is 
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30.  Determine which of the points (1, 2), (3,6) and (4.9) are on the graph of the equation 
[image: image163.wmf].
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(a)  (1, 2)            (b)  (1, 2), (3,6)            (c)  (3, 6)            (d)  (3, 6), (4, 9)            (e)  (1, 2), (3, 6), (4, 9)

Answer:          (b)

Substitute to find that 
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31.  Find the x- and y-intercepts of the graph of 
[image: image165.wmf].
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(a)  x-intercepts 
[image: image166.wmf]3

±

,  y-intercept 16
(b)  x-intercept 4, y-intercepts
[image: image167.wmf]16

±


(c)  x-intercept 4, y-intercepts 
[image: image168.wmf]16

±


(d)  x-intercepts  
[image: image169.wmf]4
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 , y-intercept –16

(e)  x-intercept – 4, y-intercept –16

Answer:          (d)
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32. Find the x-intercept and y-intercepts of the graph of (x + 2y)(x – 2y) = 1.

(a)  x-intercept 1, y-intercept 
[image: image171.wmf]2
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(b)  x-intercepts   
[image: image172.wmf]1
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, y-intercepts
[image: image173.wmf]2
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(c)  x-intercept 
[image: image174.wmf]1
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, no y-intercept



(d)  x-intercept 1, no y-intercept

(e)  x-intercepts 
[image: image175.wmf]1
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 , no y-intercept

Answer:          (e)


[image: image176.wmf]solution.

 

real

 

no

 

has

 

which

,

1

4

0

;

1

1

0

2

2

=

-

Û

=

±

=

Û

=

Û

=

y

x

x

x

y


33.  Make a table of values and sketch the graph of the equation 4y = x3.  Find x- and y-intercepts and test for symmetry.








Answer:
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x-intercept:  set 
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y-intercept:  set  
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wrt x-axis 
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34.  Make a table of values and sketch the graph of the equation 
[image: image194.wmf].
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 Find x- and y-intercepts and test for symmetry.
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35.  Sketch a graph of the equation 
[image: image210.wmf].
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36.  Sketch a graph of the equation 
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37.  Test the equation 
[image: image218.wmf]3
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for symmetry.

        (a)  Symmetric about x-axis


(b)  Symmetric about y-axis

        (c)  Symmetric about x- and y-axis

(d)  Symmetric about origin

        (e)  No symmetry

Answer:          (e)

38.  Test the equation 
[image: image219.wmf]1
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x

for symmetry.

     (a)  Symmetric about x-axis


(b)  Symmetric about y-axis

     (c)  Symmetric about x- and y-axis

(d)  Symmetric about origin

     (e)  No symmetry

      Answer:          (b)

39.  Test the equation 
[image: image220.wmf]3
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 for symmetry.

       (a)  Symmetric about x-axis


(b)  Symmetric about y-axis

       (c)  Symmetric about x- and y-axis

(d)  Symmetric about origin

       (e)  No symmetry

       Answer:          (d)

40. Complete the graph, given that it is symmetric about the y-axis.

Answer:
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41. Complete the graph, given that it is symmetric about the origin.

Answer:

[image: image223.png]-2
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42.  Find an equation of the circle with center 
[image: image225.wmf](
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and radius 5.

       (a)  (x – 3)2 + (y + 2)2 = 25  
(b)  (x + 3)2 + (y – 2)2 = 25 
(c)  (x + 3)2 + y2 = 25

       (d)  (x + 3)2 + (y + 2)2 = 25
(e)  x2 + (y – 2)2 = 25

       Answer:          (d)

       Using the standard notation, (h, k) = 
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)

2

,

3

-

-

 and r = 5.  So substituting into (x – h)2 + (y – k)2 = 
[image: image227.wmf]2
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       (x +3)2 + (y + 2)2 = 25.

43.
Find an equation of the circle that passes through 
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(d)
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44.  Find an equation of the circle that satisfies the given conditions: the endpoints of a diameter are 
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       Answer:
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45.
Show that the equation 
[image: image243.wmf]0
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 represents a circle and find the center and radius of   

           the circle.


Answer:
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46.  
[image: image245.wmf].
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 Determine the lengths of the major and minor axes, and sketch the graph.



Answer:
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47.
Find the vertices and asymptotes of the hyperbola 
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Answer:
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48.
Find the slope of the line through 
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Answer:
(d)
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49.
Find an equation of the line with slope 
[image: image260.wmf]3
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 that passes through 
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Answer:
(c)
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50.
Find an equation of the line that passes through 
[image: image268.wmf](
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Answer:
(b)
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51.
Find an equation of the line with slope 
[image: image275.wmf]3
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 and y-intercept 
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Answer:
(e)



[image: image282.wmf]  

.

6

,

3

2

=

=

b

m

Substituting into 
[image: image283.wmf]0

18

3

2

6

3

2

 

gives

 

=

+

-

Û

+

=

+

=

y

x

x

y

b

mx

y


52.
Find an equation of the line with x-intercept 
[image: image284.wmf]2
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 and y-intercept 
[image: image285.wmf]4

.


(a) 
[image: image286.wmf]0

1

2

3

=

+

-

y

x


(b) 
[image: image287.wmf]0

4

2

=

+

-

y

x


 (c) 
[image: image288.wmf]0

2

=

+

+

y

x

          

   
(d) 
[image: image289.wmf]0

3

2

2

=

+

+

y

x


(e) 
[image: image290.wmf]0

2

6

=

+

-

y

x



Answer:
(b)
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53.
Find an equation of the line parallel to the y axis that passes through 
[image: image295.wmf](

)

3

,

2

.


(a)
x=3
(b)
x=1
(c)
y=3
(d)
x=2
(e)
y=1

Answer:
(d)

           The line passes through the point (2, 3) and has an undefined slope (since the line is parallel to the y-axis.) Hence, the    

           abscissa of the line is a constant 2 and the ordinate is arbitrary. Therefore, the equation of the line is x=2.

54.
Find an equation of the line with y-intercept 3 and that is parallel to the line x+2y+5=0.


(a) 
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(a)
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 which is a line with slope 
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55.
Find an equation of the line that is perpendicular to the line 
[image: image306.wmf]1
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Answer:        (e)
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. Since our unknown line is perpendicular to this line it must    
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56.
(a)  Sketch the line with slope –3 that passes through the point 
[image: image317.wmf](
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(b)  Find the equation of this line.



Answer:

[image: image318.png]12
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57.
Find the slope and y-intercept of the line 
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 and draw its graph.



Answer:
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58.
Find the slope and y intercept of the line 
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Answer:
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60.
Find 
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61.
For the function 
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62.
For the function 
[image: image339.wmf](
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63.
Find the domain and range of the function 
[image: image341.wmf].
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(e)
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64.
Find the domain and range of the function 
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Answer:
(c)
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65.
Find the domain of the function 
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Answer:



[image: image370.wmf](

)

þ

ý

ü

î

í

ì

¹

=

¹

Û

¹

Û

¹

-

-

=

3

7

 

have

 

 we

,

3

7

7

3

0

7

3

Since

.

7

3

4

x

x

D

x

x

x

x

x

f

.

66.
The graph of a function f is given. 


(a)
State the values of f(
[image: image371.wmf]1

-

), f(0), f(1), and f(3).


(b)
State the domain and range of f.


(c)
State the intervals on which f is increasing and on which f is decreasing.

[image: image372.png]




Answer:


(a)
f(–1) = 2, f(0) = –2, f(1) = –6, f(3) = –4

(b)
Domain = 
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(c)
f is increasing on 
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67.
State whether the curve is the graph of a function of x. If it is, state the domain and range of the function.


[image: image378.png]
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Function, domain 
[image: image379.wmf][

),

5

,

1

-

range 
[image: image380.wmf])

5

.

2

,

5

.

2

(

-





(b)
Function, domain 
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Function, domain 
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(d)
Function, domain 
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(e)
Not a function


Answer:
(e)


The curve is not the graph of a function because it fails the vertical line test.

68.
State whether the curve is the graph of a function of x. If it is, state the domain and range of the function.
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(a)
Function, domain 
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Function, domain 
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Function, domain 
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(e)
Not a function


Answer:
(c)

69.
Sketch the graph of f(x) = 2.

[image: image396.png]-2
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Answer: [image: image397.png]-2
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70.
Sketch the graph of f(x) = 4x–1.

[image: image398.png]i
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Answer: [image: image399.png]o
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71.
Sketch the graph of f(x) =
[image: image400.wmf].
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Answer: [image: image402.png]16
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72.
Sketch the graph of f(x) = x2 + 4x+ 3.
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Answer: [image: image404.png]24
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73.
Sketch the graph of g(x) = 2 – 
[image: image406.wmf]3
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Answer: [image: image408.png]15
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74.
Sketch the graph of 
[image: image409.wmf]x
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Answer: [image: image411.png]B





75.
Sketch the graph of 
[image: image412.wmf](
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Answer: [image: image414.png]-2
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76.
Sketch the graph of. 
[image: image415.wmf](
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Answer: [image: image417.png]



77.
Sketch the graph of the piecewise-defined function 
[image: image418.wmf](
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[image: image419.png]



Answer: [image: image420.png]



78.
Suppose that the graph of f is given.  Describe how the graph of 
[image: image421.wmf](
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 can be obtained from the graph of f.


(a)
By shifting the graph of f 4 units to the left.


(b)
By shifting the graph of f 4 units down.


(c)
By shifting the graph of f 4 units up.


(d)
By shifting the graph of f 4 units to the right.


(e)
By reflecting the graph of f in the x-axis


Answer:
(d)

79.
Suppose that the graph of f is given. Describe how the graph of 
[image: image422.wmf](

)

2

+

=

x

f

y

 can be obtained from the graph of f.


(a)
By shifting the graph of f 2 units up.


(b)
By shifting the graph of f 2 units down.


(c)
By shifting the graph of f 2 units to the left.


(d)
By shifting the graph of f 2 units to the right.


(e)
By reflecting the graph of f in the y-axis.


Answer:
(a)

80.
Suppose that the graph of f is given. Describe how the graph of 
[image: image423.wmf](
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 can be obtained from the graph of f.


(a)
By reflecting the graph of f in the x-axis.


(b)
By reflecting the graph of f in the y-axis.


(c)
By reflecting the graph of f in the x and y-axis.


(d)
By shifting the graph of f 1 unit down.


(e)
By shifting the graph of f 1 unit to the left.


Answer:
(a)

81.
Sketch the graph of the function 
[image: image424.wmf](
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 not by plotting points, but by starting with the graphs of  

           standard functions and applying transformations.
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Answer: [image: image426.png]
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82.
Sketch the graph of the function 
[image: image428.wmf](
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, not by plotting points, but by starting with the graphs of standard     

           functions and applying transformations.
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Answer: [image: image430.png]
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83.
Sketch the graph of the function 
[image: image432.wmf](
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, not by plotting points, but by starting with the graphs of 

           standard functions and applying transformations.
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Answer: [image: image434.png]
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84.
Sketch the graph of the function 
[image: image436.wmf]1
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, not by plotting points, but by starting with the graphs of  

           standard functions and applying transformations.
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Answer: [image: image438.png]
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85.
Sketch the graph of the function 
[image: image440.wmf](
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 not by plotting points, but by starting with the graphs of standard  

           functions and applying transformations.
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Answer: [image: image442.png]
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to the left, stretch vertically by a factor of 3, reflect 



                                       in the x-axis, and then shift 2 units upwards.

86.
Sketch the graph of the function 
[image: image444.wmf],
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y

 not by plotting points, but by starting with the graphs of standard   

           functions and applying transformations.
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Answer: [image: image446.png]
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87.
Sketch the graph of the function 
[image: image448.wmf],
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 not by plotting points, but by starting with the graphs of standard 

           functions and applying transformations.
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Answer: [image: image450.png]






[image: image451.wmf](

)

 

 

Reflect

.

3

x

x

f

x

y

=

-

=

in the x-axis and then shift 



3 units upwards.

88.
Sketch the graph of the parabola 
[image: image452.wmf]2
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 and state the coordinates of its vertex and its intercepts.
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The vertex is at 
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89.
(a)
Express the quadratic function 
[image: image456.wmf](
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(b)
Sketch the graph of 
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(c)
Find the maximum or minimum value of 
[image: image458.wmf](
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Answer: 




(a)

[image: image459.wmf](

)

(

)

(

)

 

.

1

1

1

1

2

2

2

2

2

-

+

=

-

+

+

=

+

=

x

x

x

x

x

x

f


[image: image460.png]




(b) [image: image461.png]







(c)
The minimum value is 
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90.
(a)
Express the quadratic function 
[image: image463.wmf](
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 in standard form.


(b)
Sketch the graph of 
[image: image464.wmf](
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(c)
Find the maximum or minimum value of 
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Answer: 




(a)
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(b) [image: image469.png]







(c)
The maximum value is 
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)

13

2

=

-

f

.

91.
Find the maximum or minimum value of the function 
[image: image471.wmf](
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Answer:
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92.
Find the maximum or minimum value of the function 
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Answer:
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 so the maximum value is 
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4

2

1

8

4

=

÷

ø

ö

ç

è

æ

-

=

÷

ø

ö

ç

è

æ

-

-

-

f

f


93.
Find the domain and range of the function 
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Answer:
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)

(

)

(

)

.

6

2

2

4

4

4

2

4

2

2

2

-

-

=

-

-

+

-

=

-

-

=

x

x

x

x

x

x

f

 Then the domain of the function is R and since the   

           minimum value of the function is 
[image: image479.wmf](
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94.
Use 
[image: image481.wmf](
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 to evaluate the expression g(f(1)).


(a)  
[image: image482.wmf]3
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(b)  
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Answer:             (c)
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95.
Use 
[image: image486.wmf](
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 to evaluate the expression g(g(3)).


(a)  11

(b)  3

(c)  
[image: image487.wmf]12
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(d)  
[image: image488.wmf]33
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(e)  
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Answer:          (d)
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96.
Use 
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Answer:         (b)
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97.
Use 
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Answer:          (a)
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98.  Use 
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       Answer:          (b)
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99.  Use 
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100.
Determine whether or not the function f(x) = 
[image: image516.wmf]5
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is one-to-one.


Answer:

f(x) = 
[image: image517.wmf](
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  Thus, f(0) = 5 = f(4), so f is not one-to-one. [Or use the Horizontal Line Test.]

101.
Determine whether or not the function g(x)=
[image: image518.wmf]1
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 is one to one.


Answer:

g(x)=
[image: image519.wmf]1
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x

. Since every number and its negative have the same absolute value, e.g.,
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 = 2 = 
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, g is not a 

one-to-one function.

102.
Find the inverse function of f(x)=
[image: image522.wmf]1
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 and then verify that f
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and f satisfy the equations:
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Answer:


f(x)
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103.
For the function f(x) = 
[image: image533.wmf]:
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(a) sketch the graph of f 


(b) use the graph of f to sketch the graph of f 
[image: image534.wmf]1
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(c) find 
[image: image535.wmf]1

-

f

.
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Answer: (a),(b) [image: image537.png]
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104.
For the function 
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(a)sketch the graph of f


(b) use the graph of f  to sketch the graph of 
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(c) find an equation for 
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Answer:  (a),(b) [image: image544.png]










(c) 
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       x2 = 9 – y 
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105.  Sketch the graph of the function 
[image: image551.wmf](
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 by first plotting all x-intercepts, the y-intercept, and   

         sufficiently many other points to detect the shape of the curve, and then filling in the rest of the graph.
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Answer: [image: image553.png]
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106.  Sketch the graph of the function 
[image: image555.wmf](
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 by first plotting all x-intercepts, the y-intercept, and 

          sufficiently many other points to detect the shape of the curve, and then filling in the rest of the graph.
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107.  Sketch the graph of the function 
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 by first plotting all x-intercepts, the y-intercept, and 

         sufficiently many other points to detect the shape of the curve, and then filling in the rest of the graph.








Answer:
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108.
For 
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 find the quotient and remainder.
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(b)  
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(c) 
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(d) 
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(e) 
[image: image568.wmf]1

)

(

and

,

4

3

2

)

(

2

-

=

-

+

=

x

R

x

x

x

Q



Answer:          (d)
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Therefore, 
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109.
Find the value P
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 using the Remainder Theorem.


(a)  6

(b)  13
(c)  15

(d)  21
(e)  33



Answer:          (d)
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Therefore, P
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= 21.

110.
Use the Factor Theorem to show that x + 4 is a factor of the polynomial 
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Answer:


x + 4 is a factor of 
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Since 
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is a factor of the polynomial.

111.  Find a polynomial of degree 3 with constant coefficient 12 that has zeros 
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         Answer:

         Since the zeroes are 
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         Since the constant coefficient is 12, C = 4, and so the polynomial is 
[image: image586.wmf].

12

14

18

4

)

(

2

3

+

+

-

=

x

x

x

x

P


112.  Does there exist a polynomial of degree 4 with integer coefficients that has zeros i, 2i, 3i, and 4i?  If so, find it.  If   

         not , explain  why not.

         Answer:

         No, there is no polynomial of degree 4 with integer coefficients that has zeros i, 2i, 3i, 4i, since the imaginary roots of 

         polynomial equations with real coefficients come in complex conjugate pairs. 

113.  If  we divide the polynomial 
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by x + 2, the remainder is 72.  What must the value of k be? 

         Answer:

         Since division of 
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114.  For 
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list all possible rational zeros given by the Rational Roots Theorem, but do not check to 

         see which values are actually roots.

         (a)  
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         Answer:          (b)
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has possible rational zeros    

115. Find all rational roots of the equation x3 – x2 – 8x + 12 = 0, and then find the irrational roots, if any.

(a)  -1, -2 and 3

(b)  
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(c)  -3 and 2
(d) 
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(e)  
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Answer:          (c)

x3 – x2 – 8x + 12 = 0.  The possible rational roots are 
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.  P(x) has 2 variations in sign and hence 0 or 2 positive real roots.  P(-x) has 1 variation in sign and hence 1 negative root.

Thus, (x – 2)(x2 + x – 6) = 0 
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 (x – 2)(x + 3)(x – 2) = 0, and so the roots are –3 and 2.

116. Find all rational roots of the equation x4 – x3 – 23x2 – 3x + 90 = 0, and then find the irrational roots, if any.

(a)  -2, 
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(c)  -3, 2 and 5
(d)  -2 and 5
(e)  
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Answer:          (c)

x4 – x3 – 23x2 – 3x + 90 = 0.  The possible rational roots are 
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x = 2 is a root, and so 
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x = 5 is a root, and so (x - 2)(x - 5)(x2 +6x + 9) = 0  
[image: image616.wmf]Û

 (x -2)(x - 5)(x + 3)2 = 0.  Therefore, the roots are -3, 2, and 5.

117.  Use Descartes' Rule of Signs to determine how many positive and negative real zeros the polynomial 3x5 - 4x4 + 8x3 - 5 can have, and then determine the possible total number of real zeros.

Answer:

P(x) = 3x5 - 4x4 + 8x3 - 5.  Since P(x) has 3 variations in sign, P(x) can have 3 or 1 positive real zeros.  Since P(-x) = -3x5 - 4x4 - 8x3 - 5 has 0 variations in sign, P(x) has 0 negative real zeros.  Thus, P(x) has 1 or 3 real zeros.

118. Use Descartes' Rule of Signs to determine how many positive and negative real zeros the polynomial x4 + x3 + x2 + x + 22 can have, and then determine the possible total number of real zeros.

Answer:

P(x) = x4 + x3 + x2 + x + 22.  Since P(x) has 0 variations in sign, P(x) has 0 positive real zeros.  Since P(-x) = x4 - x3 + x2 - x + 22 has 4 variations in sign, P(x) has 4, 2, or 0 negative real zeros.  Therefore, P(x) has 0, 2, or 4 real zeros.

119. Show that the given values for a and b are lower and upper bounds, respectively, for the real roots of the equation.  

3x4 - 17x3 + 24x2 - 9x + 1 = 0; a = 0, b = 6.

Answer:  

3x4 - 17x3 + 24x2 - 9x + 1 = 0; a = 0, b = 6. Since P(-x) = 
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 has 0 variations in sign, P has 0 negative real zeros, and so by Descartes' Rule of Signs, a = 0 is a lower bound.
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alternating signs, therefore, a=0 is lower bound
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all positive. Therefore, b = 6 is an upper bound
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120. Find integers that are upper and lower bounds for the real roots of the equation 
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all non-negative, so 1 is an upper bound
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Alternating positive and negative 
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Therefore, a lower bound is –1 and an upper is 1.

121. Find all rational roots of the equation 
[image: image630.wmf]0

36

25

4

2

4

=

+

-

x

x

, and then find the irrational roots, if any.

 (a) 
[image: image631.wmf]±

1 and 
[image: image632.wmf]±

2         (b) 
[image: image633.wmf]±

2 and 
[image: image634.wmf]±

 
[image: image635.wmf]2

3

          (c) 
[image: image636.wmf]±

1 and 
[image: image637.wmf]2

         (d) 
[image: image638.wmf]±

2 and 
[image: image639.wmf]3

           (e) 
[image: image640.wmf]±

1 and 1 
[image: image641.wmf]±

 
[image: image642.wmf]2

 
Answer:            (b)

4x 
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    x = 2 is the root, and so (x- 2)(4x
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122. Find the x- and y- intercepts of the function y =  
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(a) x-intercepts 
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; y-intercepts 
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(b) No x- intercepts; y- intercepts 
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(c)  No x- intercepts; y- intercepts 
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 (d)  x- intercepts 
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Answer:       (c) 

y = 
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123. Find the x- and y- intercepts of the function y = 
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      (a) No x- intercept; y- intercept 
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 Answer:     (d)

 y = 
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124. Find all asymptotes ( including vertical, horizontal) of the function y = 
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        (a) No horizontal; vertical: x = 3     (b) Horizontal: y = 
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 x = 3, and so the vertical asymptote is x = 3.

125. Find all asymptotes (including vertical, horizontal) of the function y = 
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         (a) no asymptote      (b) Horizontal: y = 0; vertical: x = 
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         (d) Horizontal: y = 0; no vertical        (e) Horizontal: y = 
[image: image721.wmf]±

1; vertical: x = -1

          Answer:    (d)

           y = 
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, y = 0 is the horizontal asymptote.

126. Find all asymptotes ( including vertical, horizontal) of function y = 
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        (a) Horizontal: y = 4; vertical: x = - 4      (b) Horizontal: y = - 4; vertical: x = 2  

        (c) No horizontal; vertical: x = 
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         (d) No horizontal; no vertical; slant: y = 2x    (e) No asymptote

        Answer:       (e)

           y = 
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          asymptotes.

127. Find the intercepts and asymptotes, and then graph the rational function y = 
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. When x = 0, y = 
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y = intercept is –3. When y = 0, x + 6 = 0  
[image: image744.wmf]Û








x = -6, and so the x- intercept is –6.







Since y = 
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, y = 1 is the 






horizontal asymptote. x- 2= 0 
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 x = 2 is the vertical asymptote.

128. Find the intercepts and asymptotes, and then graph the rational function y = 
[image: image751.wmf]7
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Answer:
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y = 
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y = 
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= 1, and so the y-intercept is 1.  When y = 0, 

3x – 7 = 0 
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, and so the x-intercept is 
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.  The horizontal asymptote is y = 0 and the vertical asymptotes are x = -1 and x = 7

129. Find the intercepts and asymptotes, and then graph the rational function y = 
[image: image759.wmf]2
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Answer:
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y = 
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, and so the y-intercept is 
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.  When y = 0, x – 2 = 0, and so the x-intercept is 2.  The horizontal asymptote is y = 0 and the vertical asymptote is x + 2 = 0 
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x = -2.  (Note that the graph approaches y = 0 from above as 
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130.  Find the intercepts and asymptotes, and then graph the rational function y = 
[image: image767.wmf]8
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Answer:
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.  When x = 0, 

y = 
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, and so the y-intercept is -1.  When y = 0,

x3 – 8 = 0 
[image: image776.wmf]Û

 x = 2, and so the x-intercept is 2.  The horizontal asymptote is y = 1 and the vertical asymptote is 

x3 + 8 = 0 
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x = -2.

131.  Find the intercepts and asymptotes, and then graph the rational function y = 
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3

2

3

4

5

2

6

-

+

-

+

x

x

x

x

.







Answer:
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y = 
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 EMBED Equation.3  [image: image785.wmf]¥

.  When 

x = 0, y = 
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, and so the y-intercept is 
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.  When y = 0, 3x + 4 = 0 
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 x = 
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 or 2x – 1 = 0 
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, and so the x-intercepts are 
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 and 
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The horizontal asymptote is y = 2 and the vertical asymptotes are x + 2 = 0 
[image: image793.wmf]Û

 x = -2 and x-1=0 
[image: image794.wmf]Û

 x=1.

132.  Graph the function f (x) =  3
[image: image795.wmf]x

-

, not by plotting points but by applying your knowledge of the general shape of graphs of the form a
[image: image796.wmf]x

. State the domain, range , and asymptote of the function.

Answer:

[image: image797.png]





[image: image798.png]



f(x) = 3
[image: image799.wmf]x

-

. D: (-
[image: image800.wmf]¥

, 
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), R: (0, 
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), A: y = 0

133.  Graph the function g(x) = 3
[image: image803.wmf]2

-

x

, not by plotting points but by applying your knowledge of the general shape of graphs of the form a
[image: image804.wmf]x

. State the domain, range, and asymptote of the function.

Answer:  
[image: image805.wmf](
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134.  Graph the function g(x) = 4 – 2x, not by plotting points but by applying your knowledge of the general shape of graphs of the form a
[image: image808.wmf]x

. State the domain, range, and asymptote of the function.

Answer:  
[image: image809.wmf](
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135.  Graph the function y = 
[image: image812.wmf]x
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, not by plotting points but by applying your knowledge of the general shape of graphs of the form a
[image: image813.wmf]x

. State the domain, range, and asymptote of the function.

Answer:  
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136.  Graph the function y = 1 + 2x-1, not by plotting points but by applying your knowledge of the general shape of graphs of the form a
[image: image817.wmf]x

. State the domain, range, and asymptote of the function.

Answer:  
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137.  Graph the function y = 2 – ex, not by plotting points but by starting with the graph of y = ex.  State the domain, range, and asymptote of the function.

Answer:  
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138.  Graph the function y = 
[image: image824.wmf]1

2

-

+

x

e

,  not by plotting points but by starting with the graph of y = ex.  State the domain, range, and asymptote of the function.

Answer:  
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139.  Express the equation log6 1 = 0 in exponential form.

(a)  61 = 0
(b)  06 = 1
(c)  60 = 1
(d)  16 = 1
(e)  61 = 6

Answer:          (c)

log6 1 = 0 
[image: image828.wmf]Û

 60 = 1

140.  Express the equation log27 9 = 
[image: image829.wmf]3

2

 in exponential form.

(a)  33 = 27
(b)  6/9= 2/3

(c)  9 = 32
(d)  272/3 =9
(e)  93/2=27

Answer:            (d)

[image: image830.wmf]2
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141.  Express the equation log2 (
[image: image831.wmf]8

1

) = -3 in exponential form.

(a)  23 = 8
(b)  2-3 = 
[image: image832.wmf]8

1


(c)  8-1/8 = 2
(d)  272/3 = 9
(e)  -38 = 2

Answer:          (b)

log2(
[image: image833.wmf]8

1

) = -3 
[image: image834.wmf]Û

 2-3 = 
[image: image835.wmf]8

1


142.  Express the equation logrv = w in exponential form.

(a)  vw = r
(b)  rw = v
(c)  vr = w
(d)  wr = v
(e)  wv = r

Answer:          (b)

logrv = w 
[image: image836.wmf]Û

 rw = v

143.  Express the equation 105 = 100,000 in logarithmic form.

(a)  log1010,000 = 4
(b)  log10100,000 = 10
(c)  log1010 = 5

(d)  log100,0005 = 10
(e)  log10100,000 = 5

Answer:          (e)

105 = 100,000 
[image: image837.wmf]Û

 log10100,000 = 5

144.  Express the equation 161/2 = 4 in logarithmic form.

(a)  log4
[image: image838.wmf]2

1

 = 
[image: image839.wmf]16

1


(b)  log416 = 2
(c)  log42 = 
[image: image840.wmf]16

1


(d)  log42 = 2
(e)  log164 = 
[image: image841.wmf]2

1


Answer:          (e)

161/2 = 4 
[image: image842.wmf]Û

 log164 = 
[image: image843.wmf]2

1


145.  Express the equation 5-1 = 
[image: image844.wmf]5

1

in logarithmic form.

(a)  log5
[image: image845.wmf])

5

1

(

-

 = -1
(b)  log55 = 1
(c)  log1
[image: image846.wmf]5

1

 = 
[image: image847.wmf]5

1

-


(d)  log5
[image: image848.wmf]5

1

= -1
(e)  log51 = -5

Answer:          (d)

5-1 = 
[image: image849.wmf]5

1

 
[image: image850.wmf]Û

 log5
[image: image851.wmf]5

1

 = -1

146.  Express the equation 10m = n in exponential form.

(a)  log10n = m
(b)  log10m = n
(c)  log m10 = n
(d)  lognm = 10
(e)  logn10 = m

Answer:          (a)

10m = n 
[image: image852.wmf]Û

 log10n = m

147.  Evaluate the expression log216.

(a)  3

(b)  4

(c)  5

(d)  6

(e)  7

Answer:          (b)

log216 = log224 = 4

148.  Evaluate the expression log7713
(a)  7

(b)  11

(c)13

(d)  17

(e)  20

Answer:          (c)

log7713 = 13

149.  Evaluate the expression log51.

(a)  -1

(b)  1

(c)  3

(d)  5

(e)  0

Answer:          (e)

log51 = log550 = 0

150.  Evaluate the expression log5625.

(a)  3

(b)  4

(c)  5

(d)  125

(e)  625

Answer:          (b)

log5625 = log554 = 4

151.  Evaluate the expression 
[image: image853.wmf]7

3

log

3

.

(a)  7

(b)  10

(c)  11

(d)  24

(e)  49

Answer:          (a)


[image: image854.wmf]7

3

log
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 = 7

152.  Evaluate the expression log816.

(a)  
[image: image855.wmf]2

1



(b)  
[image: image856.wmf]3

2



(c)  1

(d) 
[image: image857.wmf]3

4



(e)  2

Answer:          (d)

log816 = log884/3 = 
[image: image858.wmf]3

4


153.  Solve the equation log3x = 4 for x.

Answer:


[image: image859.wmf]x

3

log

 = 4 
[image: image860.wmf]Û

 x = 34 = 81

154.  Solve the equation log3(2 – x) = 3 for x.

Answer:

log3(2 – x) = 3 
[image: image861.wmf]Û

 2 – x = 27 
[image: image862.wmf]Û

 -x = 25  
[image: image863.wmf]Û

x=-25

155. Solve the equation logx5 = 
[image: image864.wmf]2

1

 for x.

Answer:

logx5 = 
[image: image865.wmf]2

1
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 5 = x1/2 
[image: image867.wmf]Û

 25 = x

156.  Use a calculator to evaluate the expression ln 
[image: image868.wmf]3

.

(a)  0.2465
(b)  0.5493
(c)  0.6489
(d)  0.9954
(e)  1.066

Answer:          (b)

ln 
[image: image869.wmf]3
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»


157.  Use a calculator to evaluate the expression ln 0.5.

(a)  -2.2241
(b)  -1.1042
(c)  -1.0314
(d)  -0.9421
(e)  -0.6931

Answer:          (e)

ln 0.5 
[image: image871.wmf]»

 -0.6931

158.  Use a calculator to evaluate the expression ln 
[image: image872.wmf]p

.

(a)  0.2465
(b)  1.1211
(c)  1.1447
(d)  1.3043
(e)  2.0104

Answer:          (c)

ln 
[image: image873.wmf]p

 
[image: image874.wmf]»

 1.1447

159. Use a calculator to evaluate the expression ln 107.9.

(a)  2.0302
(b)  3.1660
(c)  3.9025
(d)  4.6812
(e)  5.0029

Answer:          (d)

ln 107.9 
[image: image875.wmf]»

 4.6812

160.  Graph the function f(x) = -log3x, not by plotting points but by applying your knowledge of the general shape of the logarithmic function.  State the domain, range, and asymptote.







Answer:  
f(x) = -log3x.  D:  (0, 
[image: image876.wmf]¥

), R:  (-
[image: image877.wmf]¥

,
[image: image878.wmf]¥

), A:  x = 0
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161.  Graph the function g(x) = ln(x + 3), not by plotting points but by applying your knowledge of the general shape of the logarithmic function.  State the domain, range, and asymptote.







Answer:  g(x) = ln(x + 3).  D:  (-3, 
[image: image881.wmf]¥

), R:  (-
[image: image882.wmf]¥

,
[image: image883.wmf]¥

), A:  x = -3
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162.  Graph the function y = log4(x - 1) - 3, not by plotting points but by applying your knowledge of the general shape of the logarithmic function.  State the domain, range, and asymptote.







Answer:  f(x) = log4(x – 1) – 3.  D:  (1, 
[image: image886.wmf]¥

), R:  (-
[image: image887.wmf]¥

,
[image: image888.wmf]¥

), A:  x = 1
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163.  Graph the function y = 2-ln(-x), not by plotting points but by applying your knowledge of the general shape of the logarithmic function.  State the domain, range, and asymptote.







Answer:  f(x) = 2 – ln(-x).  D:  (-
[image: image891.wmf]¥

,0), R:  (-
[image: image892.wmf]¥

,
[image: image893.wmf]¥

), A:  x = 
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164.  Find the domain of the function f(x) = log2(10 – 2x).

Answer:

f(x) = log2(10 – 2x).  Then 10 – 2x > 0 
[image: image896.wmf]Û

 x < 5 and so D is (-
[image: image897.wmf]¥

, 5)

165.  Which is larger, log526 or log635?

Answer:

Since log5x is increasing, log526 > log525 = 2.  Also, because log6 is increasing, log635 < log636 = 2.  Therefore log635 < 2 < log526 and so log526 is larger.

166. Use the Laws Of Logarithms to rewrite the expressions log3 
[image: image898.wmf]÷

ø
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4

x

 in a form with no logarithms of products, quotients, or powers.

(a) log3 x + log3 4      (b) log3 x – log3 4      (c) log3(x-4)
(d) log4 x-log4 3

(e) 
[image: image899.wmf]4

log

log

3

3

x


Answer:

(b)

log3 (
[image: image900.wmf]4

x

) = log3 x- log3 4

167. Use the Laws of Logarithms to rewrite the expression ln (ex) in a form with no logarithms of products, quotients,or powers.

(a) 2+2 ln x
(b) 1- ln x
(c) e ln x

(d) –ln x

(e) 1+ ln x


Answer: 
(e)
ln(ex) = ln e + ln x = 1+ ln x

168. Use the Laws of Logarithms to rewrite the expression log6 
[image: image901.wmf]5

13

 in a form of no logarithms of products, quotients, or powers.

(a) 
[image: image902.wmf]6

1

log5 13
(b) log6 13- log6 5
(c) 
[image: image903.wmf]13

5

log

6


(d) 
[image: image904.wmf]5

1

 log6 13
(e) 
[image: image905.wmf]3

1

 log6 5

Answer:

(d)
log6
[image: image906.wmf]5

13

= 
[image: image907.wmf]5

1

log6 13

169. Use the Laws of Logarithms to rewrite the expression log3(xy)7 in a form with no logarithms of products, quotients, or powers.

(a)  3(log7 x + log7 y)
(b)  7(log3 x – log3 y)
(c)  3(log3 x – log3 y)


(d)  7(log3 x + log3 y)
(e)  7log3 x + log7 y)

Answer:          (d)

log3(xy)7 = 7[log3(xy)] = 7(log3 x + log3 y)

170. Use the Laws of Logarithms to rewrite the expression loga 
[image: image908.wmf]2

2

3

z

y

x

 in a form with no logarithms of products, quotients, or powers.

(a) 3 loga x – 2(loga y + loga z)
(b) 3(loga x – loga y – loga z)
(c) loga x – loga y – loga z

(d) 
[image: image909.wmf]2

3

 loga x - 
[image: image910.wmf]3

2

(loga y + loga z)
(e) 3x loga y + 3y loga z

Answer:          (a)

loga 
[image: image911.wmf]2

2

3

z

y

x

= logax3 – logay2 z2 = 3logax-2(logay + logaz)

171. Use the Laws of Logarithms to rewrite the expression ln 
[image: image912.wmf]3

4

4
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r

 in a form with no logarithms of products,  quotients, or powers.

(a) 
[image: image913.wmf]4

1

(ln 3 + ln r + 3ln s)

(b) 
[image: image914.wmf]3

1

(4ln r + ln s)
(c) ln 4 – ln 3(ln r + 4 ln s)

(d) 
[image: image915.wmf]3

1

(ln 4 + ln r + 4ln s)

(e) 
[image: image916.wmf]3

1

(ln 4 – ln r - 
[image: image917.wmf]3

4

ln s)

Answer:          (d)

ln 
[image: image918.wmf]2

4

4

s

r

 = 
[image: image919.wmf]3

1

ln(4rs4) = 
[image: image920.wmf]3

1

(ln4 + lnr + 4 ln s)

172.  Use the Laws of Logarithms to rewrite the expression log
[image: image921.wmf]3

3

c

b

a

 in a form with no logarithms of products,  quotients, or powers.

(a) 
[image: image922.wmf]3

1

(log a – log b – 3log c)
(b)  3 log a – (3log b + log c)
(c)  3log a – (log b + 
[image: image923.wmf]3

1

log c)

(d)  2log a – logb - 
[image: image924.wmf]3

1

logc

(e)  log a – (log b)(log c)

Answer:          (c)

log 
[image: image925.wmf]3

3

c

b

a

 = log a3 – log(b
[image: image926.wmf]3

c

) = 3log a – (log b + 
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1

log c)

173. Use the Laws of Logarithms to rewrite the expression log4
[image: image928.wmf]1
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+

x

x

 in a form with no logarithms of products,  quotients, or powers.

(a)  
[image: image929.wmf]2

1

[log4(x – 1) + log4(x + 1)]
(b)  
[image: image930.wmf]4

1

[log3(x + 2) – log3(x – 2)]
(c)  
[image: image931.wmf]2

1

[log4(x + 1) + log4(x – 1)]

(d)  log2(x + 1) – log2(x – 1)
(e)  
[image: image932.wmf]2

1

[log4(x + 1) – log4(x - 1)]

Answer:          (e)

log4
[image: image933.wmf]1
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 = 
[image: image934.wmf]2
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log4
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 = 
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[log4(x + 1) – log4(x - 1)]

174. Use the Laws of Logarithms to rewrite the expression ln
[image: image937.wmf]7

)
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 in a form with no logarithms of products,  quotients, or powers.

(a)  ln 4 + 3ln x – 7ln(x – 1)
(b)  ln 12 + ln x – ln 7 + ln(x –1)
(c)  3ln 4 + ln x – ln 7 – ln x

(d)  ln 4 – ln 3 + ln x – ln(x – 1)
(e)  2 + xln 3 – ln 7

Answer:          (a)

ln
[image: image938.wmf]7
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 = ln(4x3) – ln[(x – 1)7] = ln 4 + 3ln x – 7ln(x – 1)

175. Use the Laws of Logarithms to rewrite the expression log 
[image: image939.wmf]3
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 in a form with no logarithms of products,  quotients, or powers.

(a)  
[image: image940.wmf]3

1

log(-1-x)         (b)  1 - 
[image: image941.wmf]3

1

log x
(c)  -3log x
(d)  -
[image: image942.wmf]3

1

log(1 + x)

(e)  1 + 
[image: image943.wmf]3

1

log(x – 1)

Answer:          (d)

log 
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 = log 1 - log 
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1

x

+

= 0 - 
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log(1 + x) = -
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log(1 + x)

176.  Use the Laws of Logarithms to rewrite the expression log 
[image: image948.wmf])
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 in a form with no logarithms of products,  quotients, or powers.

(a)  2x – [log x + log(x2 – 1) + log(x3 – 2)]

(b)  20 – (6log x – 3)



(c)  20x – [log x + 2log(x – 1) + 3log(x – 2)]

(d)  2x – [log x + log(x + 1) + 2log(x – 1)]

(e)  2x – [3log x + log(x3) – 2]

Answer:          (a)

log 
[image: image949.wmf])
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 = log102x – log(x(x2 – 1)(x3 – 2)) = 2x – [logx + log(x2 – 1) + log(x3 – 2)]

177.  Evaluate the expression log2 144 – log2 9.

(a)  3


(b)  4


(c)  5


(d)  6


(e)  7

Answer:          (b)

log2 144 – log2 9 = log2 
[image: image950.wmf]9
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 = log2 16 = log2 24 = 4

178.  Evaluate the expression log
[image: image951.wmf]3
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(d)  -
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(e)  
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Answer:          (a)

log
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179.  Evaluate the expression log6 12 + log6 18.

(a)  1


(b)  2


(c)  3


(d)  4


(e)  5

Answer:          (c)

log6 12 + log6 18 = log6(12·18) = log6 63 = 3

180.  Rewrite the expression log 8 + 
[image: image956.wmf]3
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log 9 – log 2 as a single logarithm.

Answer:

log 8 + 
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log 9 – log 2 = log 8
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181.  Rewrite the expression log4(x2 – 1) – log4(x + 1) as a single logarithm.

Answer:

log4(x2 – 1) – log4(x + 1) = log4
[image: image961.wmf]1
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 = log4(x – 1)

182.  Rewrite the expression ln(a – b) – ln(a + b) + 2ln c as a single logarithm.

Answer:

ln(a – b) – ln(a + b) + 2ln c = ln
[image: image962.wmf]b
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183.  Rewrite the expression 
[image: image964.wmf]3

1

[log4 x + 3log4 y – 2 log4 z] as a single logarithm.

Answer:
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184. Use the change of base formula and a calculator to evaluate the logarithm log53 correct  to six decimal places.

Answer:

log53 = 
[image: image969.wmf]»

5

log

3

log

0.682606

185.  Use the change of base formula and a calculator to evaluate the logarithm log585 correct  to six decimal places.

Answer:

log585
[image: image970.wmf]»

5

log

85

log

2.760374

186.  Find the solution of the equation 81-x = 5 correct to four decimal places.

(a)  0.2260
(b)  0.2756
(c)  0.3045
(d)  0.9384
(e)  1.7563

Answer:          (a)

81-x = 5 
[image: image971.wmf]Û

log81-x = log 5 
[image: image972.wmf]Û

(1 – x)log 8 = log 5 
[image: image973.wmf]Û

1 – x = 
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 EMBED Equation.3  [image: image975.wmf]Û
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 0.2260

187.  Find the solution of the equation 3x/12 = 0.1 correct to four decimal places.

(a)  -32.2566
(b)  -29.0743
(c)  -25.1508
(d)  -19.0828
(e)  -7.0523

Answer:          (c)

3x/12 = 0.1 
[image: image978.wmf]Û

log 3x/12 = log 0.1
[image: image979.wmf]Û



 EMBED Equation.3  [image: image980.wmf]12

1

xlog 3 = -1 
[image: image981.wmf]Û

x = -12/(log 3) 
[image: image982.wmf]»

 -25.1508

188.  Find the solution of the equation 
[image: image983.wmf]x
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= 81 correct to four decimal places.

(a)  -3.1699
(b)  -3.0501
(c)  -2.7593
(d)  -2.1175
(e)  -1.7659

Answer:          (a)
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 -3.1699

189.  Find the solution of the equation 101-x = 4x correct to four decimal places.

(a)  -0.0365
(b)  0.0265
(c)  0.3785
(d)  0.3932
(e)  0.6242

Answer:          (e)

101-x = 4x 
[image: image990.wmf]Û

1 – x = xlog 4 
[image: image991.wmf]Û

x = 
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 EMBED Equation.3  [image: image993.wmf]»

 0.6242

190.  Find the solution of the equation e2-5x = 8 correct to four decimal places.

(a)  -0.1875
(b)  -0.0159
(c)  0.2056
(d)  0.3869
(e)  1.6532

Answer:          (b)

e2-5x = 8 
[image: image994.wmf]Û

ln e2-5x = ln 8 
[image: image995.wmf]Û

2 – 5x = ln 8 
[image: image996.wmf]Û

x = 
[image: image997.wmf]5

1

 (2 – ln 8) 
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 -0.0159

191.  Solve the equation ex = 10 for x.

(a)  x = 
[image: image999.wmf]10

1

-


(b)  x = 2ln 2
(c)  x = ln 5
(d)  x = ln 10
(e)  x = 2ln 5

Answer:          (d)

ex = 10 
[image: image1000.wmf]Û

x = ln 10

192.  Solve the equation e1-4x = 2 for x.

(a)  x = 
[image: image1001.wmf]2

1

(ln 2 – 1)

(b)  x = 2ln 2 – 1


(c)  x = 
[image: image1002.wmf]4

3

ln 
[image: image1003.wmf]2

1


(d)  x = 
[image: image1004.wmf]3

2

(2 - ln 3)

(e)  x = 
[image: image1005.wmf]4

1

(1 - ln 2)

Answer:          (e)

e1-4x = 2 
[image: image1006.wmf]Û

ln e1-4x = ln 2 
[image: image1007.wmf]Û

1 – 4x = ln 2 
[image: image1008.wmf]Û

 x = 
[image: image1009.wmf]4

1

(1 - ln 2)

193.  Solve the equation 2 log x = log2 + log(x + 4) for x.

Answer:
 2 log x = log2 + log(x + 4) 
[image: image1010.wmf]Û

logx2 = log(2(x + 4)) 
[image: image1011.wmf]Û

x2 = 2x + 8 
[image: image1012.wmf]Û

x2 – 2x – 8 = 0 
[image: image1013.wmf]Û

(x + 4)(x + 2) = 0 
[image: image1014.wmf]Û

x = 4, -2.  But –2 is not a solution because negative numbers do not have logarithms.  So x = 4 is the only solution.

194.  Solve the equation log4x + log4(x + 1) = log4 30.

Answer:

log4x + log4(x + 1) = log4 30 = log4x(x + 1) = log4 30 
[image: image1015.wmf]Û

x(x + 1) = 30 
[image: image1016.wmf]Û

x2 + x – 30 = 0 
[image: image1017.wmf]Û

(x + 6)(x – 5) = 0 
[image: image1018.wmf]Û


x = -6 or 5.  But x = -6 is inadmissible, so x = 5 is the only solution.

195.  Solve the equation log16x + log15(x – 2) = 1 for x.

Answer:  log16x + log15(x – 2) = 1 
[image: image1019.wmf]Û

log15x(x - 2) = 1 
[image: image1020.wmf]Û

x(x - 2) = 151 
[image: image1021.wmf]Û

x2 – 2x – 15 = 0 
[image: image1022.wmf]Û

(x - 5)(x + 3) = 0 
[image: image1023.wmf]Û


               x = 5 or -3.  But x = -3 is inadmissible, so the only solution is x = 5.

196.  Graph the pair of lines 
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 on a single set of axes.  Determine whether the lines are parallel or not, and if they are not parallel, estimate the coordinates of their point of intersection from your graph.







Answer:
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  Not parallel.  Intersect at (0, 4).
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197. Graph the pair of lines 
[image: image1028.wmf]î
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 on a single set of axes.  Determine whether the lines are parallel or not, and if they are not parallel, estimate the coordinates of their point of intersection from your graph.

Answer:  
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  The lines are identical.  All points on the lines are points of intersection.

[image: image1030.png]
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198.  Graph the pair of lines 
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 on a single set of axes.  Determine whether the lines are parallel or not, and if they are not parallel, estimate the coordinates of their point of intersection from your graph.







Answer:
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199.  Solve the system 
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 using the substitution method.

 (a)  (-6, -5)
(b)  
[image: image1037.wmf]÷
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(c) 
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(d) 
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            (e)  (-1, 1)

Answer:          (b)

2x – y = 6 
[image: image1040.wmf]Û

y = 2x – 6.  Substituting for y into 9x – 2y = -4 gives 9x – 2(2x – 6) = -4 
[image: image1041.wmf]Û

5x = -16 
[image: image1042.wmf]Û


x = 
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200.  Solve the system 
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 using the elimination method.  If the system has infinitely many solutions, write the general form for all the solutions.

(a)  (3, -4)
(b)  (2, 2)
(c)  (1, -2)
(d)  (2, -3)
(e)  (3, -1)

Answer:          (e)
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x = 3, and so 4(3) – 2y = 14 
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y = -1.

So the solution is (3, -1).

201.  Write a system of equations that corresponds to the matrix 
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Answer:
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202. Write a system of equations that corresponds to the matrix 
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Answer:
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203.  Use Gaussian elimination to solve the system 
[image: image1061.wmf]ï
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(a)  (1, 2, -3)
(b)  (-2, 3, 3)
(c)  (4, 2, -2)
(d)  5, 1, 6)
(e)  (-2, -2, 7)

Answer:          (b)
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3R3 + 4R2 
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  Then 7z = 21 
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z = 3; 3y + 4(3) = 21 
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y = 3; x + 3 + 3 = 4 
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x = -2.

Therefore, the solution is (-2, 3, 3).

204.  Use Gaussian elimination to solve the system 
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(b)  (-2, 6, -1)

(1, 0, -3)

(d) 
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(e)  (8, 2, 3)

Answer:          (d)
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-9z = -36
8y - 13z = -36

2x - 3y + 5z = 15

z = 4

8y – 52 = -36

2x – 6 + 20 = 15



8y = 16


2x + 14 = 15



y = 2


2x = 1






x = ½

205.  Use Gaussian elimination to solve the system 
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(a)  (2, 1, 3)
(b)  (10, 0, -3)
(c)  (15, 7, -2)
(d)  (14, 15, 5)
(e)  (-2, -6, 3)

Answer:          (b)
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206.  Find all solutions (x, y) of the system of equations 
[image: image1086.wmf]ï
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(a)  (-2, 1), (1, 3)

(b)  (-3, 0), (2, 5)

(c)  (1, -1), (-2, 2)



(d)  (0, 1), (1, 0)

(e)  No solutions

Answer:          (b)
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(x + 3)(x – 2) = 0  
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x = -3 or x = 2.  The solutions are (-3, 0) and (2, 5).

207.  Find all solutions (x, y) of the system of equations 
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(a)  (3, -3), (-3, 3)
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(c)  (1, 3)(-3, 1)



(d)  (3, 0)(-3, 0)

(e)  No solution

Answer:          (d)
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.  Therefore, the solutions are (3, 0) and (-3, 0).

208.  Find all solutions (x, y) of the system of equations 
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(e)  No solutions

Answer:          (e)
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.  Subtracting the two equations gives 8y2 + 4y = -7 
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8y2 + 4y + 7 = 0 
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 which is not a real number.  Therefore, there are no solutions.
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