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1.  Solve the equation 310 2 += zz  by factoring. 
 

     (a)
3
4or

5
2

=z                (b)
5
1or

5
3

−=z                (c)
2
1or

5
3

−=z  (d)
5
2or

5
3

−=z                (e)
3
2or

3
1

−=z  

 
     Answer:          (c) 

    .
2
1=or

5
3So.0)12)(35(0310310 22 −==+−⇔=−−⇔+= zzzzzzzz  

 
     2.  Solve the quadratic equation 01122 2 =++ xx  by completing the square. 
 

         (a)
2

173±−=x                (b)
2

132 ±−=x                (c)
3
23 ±=x  (d)

2
114 ±−=x                (e)

3
143 ±−=x  

 
          Answer:          (a) 

         .
2

173=So.
2

173
2

17)3(3
2
13601122 22222 ±−±=+⇔=+⇔+−=++⇔=++ xxxxxxx  

 
3.  Find all real solutions of the equation .3)2( =−ww  
 
     (a) 4or2=w                (b) 1or2 −−=w                (c) 3or1−=w             (d) 2or0=w                (e)  2±=w  
 
     Answer:          (c) 
     1or30)1)(3(0323)2( 2 −==⇔=+−⇔=−−⇔=− wwwwwwww  
 

4.  Find all real solutions of the equation .1
7
4

52
2

=
+
−

−
− x

x
x

x  

 

     (a)
4
1173±

=x                (b)
16

2415±
=x                (c)

16
22115±

=x          (d)
4

101±
=x            (e)

2
1119 ±

=x  

 
     Answer:          (e) 

    
( ) ( )( )

.
2

1119So.
4

12032418015182

359220132142524721
7
4

52
2

2

222

±
=

+±
=⇔=−−

⇔−+=−+−+⇔−−−+⇔=
+
−

−
−

xxxx

xxxxxxxxxx
x
x

x
x

 

 
5.  For the quadratic equation 042 2 =−+ kxx  find the value(s) of k that will ensure that  

     x = 
3
2

−  and 3 are the solutions of the quadratic equation. 

    Answer: 

    2x2 + kx - 4 = 0.  For x = 
3
2

− : 2
2

3
2
⎟
⎠
⎞

⎜
⎝
⎛−

3
2

− k - 4 = 0   ⇒   k =  ⇒⎟
⎠
⎞

⎜
⎝
⎛−

2
3

9
28  k =  .

3
14

−   For x = 3:  2 ⋅ 32 + 3k - 4 = 0  

⇒       

    k =  .
3

14
−   Thus the value of k is .

3
14

−  
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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: 
    060364,0563653 222 >+=−=∆=−+⇔−= acbxxxx    ⇒    2 real solutions. 
 
7.  Find all values for k that ensure that the equation 0182 2 =++ kxkx  has exactly one solution. 
 
     Answer: 
     .08184D,0182 2222 =−=−==++ kacbkxkx  Thus there is exactly one solution when   

     .
2

29
8

180818 22 ±=⇔±=⇔=− kkk  

 
8.  Evaluate the expression ( ) ( )ii 9437 ++−  and write the results in the form a + bi. 
 
     (a)  3 + 14i               (b)  i26 −                (c)  i812 −                (d)  14 + 16i               (e)  11 + 6i  
 
     Answer:          (e) 
     ( ) ( ) ( ) ( ) iiiii 61193479437 +=+−++=++−  
 
9.  Evaluate the expression ( ) ( )ii 365 +−−  and write the results in the form a + bi. 
 
     (a)  i42 +−                (b)  i61−               (c)  i41−−                (d)  i412 −                  (e)  i43+  
 
     Answer:          (c) 
     ( ) ( ) ( ) ( ) iiiii 41365365 −−=−−+−=+−−  
 
10.  Evaluate the expression (4 - 7i)(1 + 3i) and write the results in the form bia + .   
 
       (a)  5 + 13i               (b)  3 + 2i               (c)  25 + 5i               (d)  6 - 2i               (e)  13 - 5i 
 
       Answer:          (c) 
       ( )( ) iiiiiii 52521542171243174 2 +=++=−−+=+−  
 

11.  Evaluate the expression 
i+2

1  and write the results in the form a + bi. 

 

        (a)  i
3
2

3
1
+              (b)  i

5
2

5
1
+           (c)  i

3
2

3
4
−           (d)  i

3
2

3
1
−           (e)  i

5
1

5
2
−  

 
        Answer:          (e) 

        ii
i
i

i
i

ii 5
1

5
2

5
2

4
2

2
2

2
1

2
1

2 −=
−

=
−

−
=

−
−

⋅
+

=
+
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12.  Evaluate the expression 
i25

5
−

 and write the result in the form a + bi. 

 

        (a)  i
17
11

23
3
+         (b)  i

29
10

29
25

+          (c)  i
43
11

13
6
+      (d) i

75
67

19
17

+     (e)  i
27
2

13
12

+  

 
        Answer:          (b) 

        ii
i
i

ii
i

i 29
10

29
25

29
1025

425
1025

)25)(25(
)25(5

25
5

2 +=
+

=
−

+
=

+−
+

=
−

 

 
13.  Evaluate the expression i1828  and write the results in the form a + bi. 
 
       (a)  i−                (b)  i               (c)  1−                (d)  1               (e)  956  
 
        Answer:          (d) 

        ( ) ( ) 11 91491421828 =−== ii        
 

14.  Evaluate the expression 
28

497 −−  and write the results in the form a + bi. 

 
        Answer: 

       
2
7

2
7

72
77

28
497 2

−==
⋅

=
−− iii  

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

        
( ) ( )( )

( ) ixxxxx
2
5

2
1

4
202

22
32422

0322232
2

22 ±=
−±

=
−−±

=⇔=+−⇔=+  

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

        (a) x = –2 or 1 5±      (b)  x = – 3or,
2
1,

3
1      (c)  2or

2
1

±−=x      (d)  2or
3
4,

3
2

=x      (e)  
3
2or2±=x  

        Answer:          (c) 

        ( ) ( ) ( )( ) 2,
2
102120122120242 2223 ±−=⇔=−+⇔=+−+⇔=−−+ xxxxxxxxx  

 
17.  Find all real solutions of the equation .2112 =+++ xx  
 
       (a)  2or1−=x                (b)  3or  0=x         (c)  0or 1−                (d)  3                (e)  0 
 
       Answer:          (e) 

       
not.is24=butsolutionais0Now.0)24(024816)1(16

41411441212122112
22 xxxxxxxxx

xxxxxxxxx

==−⇔=−⇔+−=+

⇔−=+⇔+++−=+⇔+−=+⇔=+++
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18.  Find all real solutions of the equation x4 - 5x2 + 4 = 0. 
 
       (a) 2or1 ±±=x              (b) x = -1 or 2                (c) x = -2 or 1        (d) 2or1±=x         (e) 1or2±=x  
 
       Answer:          (a) 
      ( )( ) .014045 2224 =−−⇔=+− xxxx  So 2or1 ±±=x . 
 
19. Find all real solutions of the equation .023 =+− xx  
 
      (a)  x = 1 or 2               (b)  x = 1 or 4                (c)  x = 2 or 3         (d)  1±=x                 (e) 2±=x  
 
      Answer:          (b) 
     ( )( ) 4.or1=2or1021023 xxxxxx ⇔=⇔=−−⇔=+−  
 
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 ⇔   2x - 2x - 8 < 0 ⇔  (x - 4)(x + 2) < 0. 
      Case (i): 4.2so ;202and ,404 <<−−>⇔><⇔<− x x x+  xx  
      Case (ii): 404 >⇔>−   x  x , and 202 −<⇔<  x  x+ , which is impossible.  So, the  
      solution is ( )4,242 −∈⇔<< xx  -  
                                       
                              -2                            4 
 
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: 
       ( )( )  xxx+ x + xx+x .0310323425 222 ≥+−⇔≥−⇔≥  
       Case (i): 01 ≥−x ⇔  x >1, and x + 3≥ 0 ⇔  x 3−≥ ; so x ≥ 1. 
       Case (ii):  303 and1,01 −≤⇔≤+≤⇔≤− xxxx ;so 3−≤x  
       Therefore x 3−≤ or x ≥  1 ⇔  ( ] [ )∞∪−∞−∈ ,13,x  
 
                                  
                           -3                               1 
 

22.  Solve the inequality 1
3
2

≤
−
+

x
x  in terms of intervals and illustrate the solution set on the real number line. 

       Answer: 

      .1
3
2

≤
−
+

x
x  

       Case (i): if    - x 03 > (that is, x < 3) then xx −≤+ 32 ⇔  2x ≤  1  ⇔   x ≤
2
1 ; so x ≤

2
1 . 

       Case (ii): if 3 - x < 0 (that is, x > 3) then 2 + x ≥ ⇔− x3   2x ≥  1  ⇔  x ≤
2
1 ; so x > 3. 

       So the solution is x ≤
2
1  or x > 3  ⇔  x ( )∞∪⎥⎦

⎤
⎜
⎝
⎛ ∞−∈ ,3

2
1,  

 
                                                                   

                                                      
2
1                           3 
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23.  Solve the equation .153 =+x   
 

       (a)  x = 2or
3
4

−−             (b)  x = 1or
3
5

−           (c) x = 1or
3
5

−−          (d) x = 1or
3
4           (e)  x = 

3
4

±  

 
       Answer:          (a) 

     .2or
3
4Thus.263153or,

3
443153So.153 −=−=−=⇔−=⇔−=+−=⇔−=⇔=+=+ xxxxxxxxx     

 
24.  Solve the equation .16 −=−x   
 
       (a)  x = 6±   (b)  x = 5−   (c)  x = 5  (d)  x = 6−      (e) No solution 
 
       Answer:          (e) 
      16 −=−x .  This has no solution for x since 6−x ≥ 0 for all x. 
 
25.  Solve the equation 4 + 2 5+x = 5 
 

       (a)  x = 11or
2

13
−            (b)  x = 7− or 4−              (c)  x = 

3
7or

3
2

−−         (d) x = 
2
9or

2
11

−−          (e)  x = ±5  

 
        Answer:          (d) 

       .
2
9or

2
11

2
155524 −−=⇔=+⇔=++ xxx  

 
26.  Solve the equation 132 +=+ xx . 
 

       (a)  x = 
3
1or

3
2

−        (b)  x = 
2
5or

2
1

−         (c) x = 
2
1or

4
3

−        (d) x = 
3
2or

3
1

−        (e)  x = 
4
3or

4
1

−  

 
       Answer:          (c) 

       132 +=+ xx .  So x + 2 = 3x + 1  ( )⇔+−=+=⇔ 132or,
2
1 xxx .

4
3132 −=⇔−−=+ xxx   Therefore the solutions 

are x = 
2
1or

4
3

− . 

 
27.  Solve the inequality .21 ≥+x  
 
Answer: 

}{ 1or3SSSo.321or,121+ So.21 ≥−≤=−≤⇔−≤+≥⇔≥≥+ xxxxxxxx  
 
28. Solve the inequality .543 <−x  
Answer: 

{ }3
3
1=SSSo.3

3
19315435543 <<−<<−⇔<<−⇔<−<−⇔<− xxxxxx  
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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:     

    
 

                                                                                         (b)  P1 = (1,4) and P2 = (3,8) so 

               ( ) ( ) 52208431PP 22
21 ==−+−=  

 

             (c)  The midpoint is ).6,2(
2

84,
2

31
=⎟

⎠
⎞

⎜
⎝
⎛ ++  

 

30.  Determine which of the points (1, 2), (3,6) and (4.9) are on the graph of the equation .
2
3

2
1 2 += xy  

(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 ( ) ( ) ( )
2
34

2
19but,

2
33

2
16and

2
31

2
12 222 +≠+=+= . 

 
31.  Find the x- and y-intercepts of the graph of .162 −= xy  
(a)  x-intercepts 3± ,  y-intercept 16 (b)  x-intercept 4, y-intercepts 16±  
(c)  x-intercept 4, y-intercepts 16±  (d)  x-intercepts  4±  , y-intercept –16 
(e)  x-intercept – 4, y-intercept –16 
 
Answer:          (d) 

160;4160 2 −=⇔=±=⇔=⇔= yxxxy  
 
32. Find the x-intercept and y-intercepts of the graph of (x + 2y)(x – 2y) = 1. 
 
(a)  x-intercept 1, y-intercept 21    (b)  x-intercepts   1± , y-intercepts 21±  
(c)  x-intercept 1− , no y-intercept    (d)  x-intercept 1, no y-intercept 
(e)  x-intercepts 1±  , no y-intercept 
 
Answer:          (e) 

solution. real no has which,140;110 22 =−⇔=±=⇔=⇔= yxxxy  
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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: 
              44 33 xyxy =⇔=  
      

  
  

x-intercept:  set ;0040 3 =⇔=⇒= xxy  
       y-intercept:  set  ;00 =⇒= yx  symmetry: 

       wrt x-axis 44 33 xyxy −=⇔=−  which is changed, 

       wrt y-axis ( ) 44 33 xxy −=−=  which is changed, 

       wrt orgin 44 33 xyxy =⇔−=−  which is not changed, 
       so symmetric wrt orgin. 
 
34.  Make a table of values and sketch the graph of the equation .92 =+ yx  Find x- and y-intercepts and test for symmetry. 
 
       Answer: 
       xy −±= 9  
        

  

       ( )

axis. wrt symmetric
changed, is  which9 orgin wrt changed, is which

9 axis wrt charged,not  is which

99 axiswrt :symmetry

;390set  :intercept

9090set  :intercept

2

2

22

2

−
=+−

=+−−

=+⇔=−+−

±=⇒=⇒=−

=⇒=−⇒=−

x
yx

yx y

yxyxx

yyxy

;xxyx

 

x 43xy =  (x, y) 

2−  2−  ( )2,2 −−  
1−  

4
1

−  ⎟
⎠
⎞

⎜
⎝
⎛ −−

4
1,1  

0 0 (0, 0) 
2 2 (2, 2) 
3 

4
27  ⎟

⎠
⎞

⎜
⎝
⎛

4
27,3  

x xy −±= 9  (x,y) 

7−  4±  ( )4,7 ±−  
3−  32±  ( )32,3 ±−  

0 3±  ( )3,0 ±  
5 2±  ( )2,5 ±  
9 0 (9, 0) 
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35.  Sketch a graph of the equation .1699 22 =+ yx  
 
       Answer: 
       1699 22 =+ yx  

     
 
36.  Sketch a graph of the equation ( ) ( ) .411 22 =−++ yx  
 
       Answer: 
       ( ) ( ) 411 22 =−++ yx  

     
 

 
37.  Test the equation 32 xxy −= 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 1342 =+ yxyx 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 35 xxy +=  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) 
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40. Complete the graph, given that it is symmetric about the y-axis. 
 

Answer: 

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

Answer: 

   
 
42.  Find an equation of the circle with center ( )2,3 −− 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) = ( )2,3 −−  and r = 5.  So substituting into (x – h)2 + (y – k)2 = 2r  gives 
       (x +3)2 + (y + 2)2 = 25. 
 
43. Find an equation of the circle that passes through ( )4,2 −−  and has center ( )2,1− . 
 
 (a) ( ) ( ) 221 22 =−+− yx  (b) ( ) ( ) 3621 22 =+++ yx  (c) ( ) 361 22 =++ yx  

 (d) ( ) ( ) 3721 22 =−++ yx  (e) 3722 =+ yx  
 
 Answer: (d) 

 
( ) ( ) ( ) ( )

( ) ( ) .3721givesformulastandardthe

intongSubstituti.374221Thus.4,2and2,1
22

22

=−++

=+++−==−−=−=

yx

CPrPC
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44.  Find an equation of the circle that satisfies the given conditions: the endpoints of a diameter are  
      ( ) ( )5,4and5,2 QP −  

      (a)  ( ) ( ) 912 22 =++− yx   (b)  ( ) ( ) 951 22 =−+− yx   (c) ( ) 91 22 =++ yx  

      (d)  1822 =+ yx                  (e)  ( ) ( ) 1812 22 =−+− yx  
 
       Answer: (b) 

      

( ) ( )

( ) ( ) ( )

( ) ( ) .951 is circle  theof equation The 

 .35521 is radius  theTherfore   .5,1
2

55,
2

42 :diameter  this

ofmidpoint  at the is circle  theofcenter   theso diameter,a  ofendpointsare5,4and5,2

22

22

=−+−

=−++===⎟
⎠
⎞

⎜
⎝
⎛ ++−

=

=−=

yx

CPrC

QP

 

 
45. Show that the equation 042481616 22 =++++ yxyx  represents a circle and find the center and radius of    
           the circle. 
 
 Answer: 

 

.
4
6 radius and 

4
3,

4
1center    withcirclea  is This

   .
8
3

4
3

4
1

16
9

16
1

4
1

16
9

2
3

16
1

2
1

4
1  

2
3

2
1042481616

22
22

2222

⎟
⎠
⎞

⎜
⎝
⎛ −−

=⎟
⎠
⎞

⎜
⎝
⎛ ++⎟

⎠
⎞

⎜
⎝
⎛ +⇔++−=⎟

⎠
⎞

⎜
⎝
⎛ +++⎟

⎠
⎞

⎜
⎝
⎛ ++

⇔−=⎟
⎠
⎞

⎜
⎝
⎛ ++⎟

⎠
⎞

⎜
⎝
⎛ +⇔=++++

yxyyxx

yyxxyxyx

 

 
46.  .100425 22 =+ yx  Determine the lengths of the major and minor axes, and sketch the graph. 
 
  Answer: 

  
4.  2 length has axisminor  10,  2 length has axismajor  

1
254

100425
22

22

==

⇒=+⇒=+

ba

yxyx  
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47. Find the vertices and asymptotes of the hyperbola ,0186 22 =−− yx  and sketch its graph. 
  Answer: 

  ( )
.

6
6 yare asymptotes  theand

0,23 are  vertices theso ,3,23

1
318

0186
22

22

x

ba

yxyx

±=

±==

⇒=−⇒=−−

 

   
48. Find the slope of the line through ( ) ( ).7,7 and 5,3 QP −  
 

 (a) 
2
1  (b) 

2
5  (c) 

4
1  (d) 

5
1  (e) 

2
11  

 
 Answer: (d) 

 ( ) 5
1

37
57 slope =
−−
−

=  

 

49. Find an equation of the line with slope 
3
2

−  that passes through ( ).2,1−  

 (a) 012 =−+ yx  (b) 032 =−+ yx            (c) 0432 =−+ yx   
           (d) 023 =−+ yx  (e) 0424 =++ yx  
  
 Answer: (c) 

 ( ) ( ) ( ) ( ) 04321
3
222,1, and,

3
2

1111 =−+⇔+−=−⇒−=−⇒−=−= yxxyxxmyyyxm  

 
50. Find an equation of the line that passes through ( ) ( ).4,2 and 1,3 −−  
 
 (a) 012 =+− yx  (b) 02 =+− yx  (c) 0123 =−− yx   
           (d) 0133 =+− yx  (e) 024 =+ yx  
 
 Answer: (b) 

 ( )
( ) ( ) ( ) 023111

32
14

11
12

12 =+−⇔+=+⇒−=−⇒=
−−
−−

=
−
−

= yxxyxxmyy
xx
yym  

51. Find an equation of the line with slope 
3
2  and y-intercept 6 . 

 (a) 012 =−− yx  (b) 0123 =+− yx  (c) 01232 =−+ yx   
           (d) 0423 =++ yx  (e) 01832 =+− yx  
 
 Answer: (e) 

   .6,
3
2

== bm Substituting into 018326
3
2 gives =+−⇔+=+= yxxybmxy  

52. Find an equation of the line with x-intercept 2−  and y-intercept 4 . 
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 (a) 0123 =+− yx  (b) 042 =+− yx   (c) 02 =++ yx            
    (d) 0322 =++ yx  (e) 026 =+− yx  
 
 Answer: (b) 
          ( ) 0,2,2 is intercept    theBecause −−x is a point on the line, and similarly for the y intercept, ( )4,0  is a point on the       

           line. Thus 2
20
04
=

+
−

=m  and substituting into ( ) 042220gives )( 11 =+−⇔+=−−=− yxxyxxmyy . 

 
53. Find an equation of the line parallel to the y axis that passes through ( )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) 062 =−+ yx  (b) 0322 =−+ yx  (c) 023 =−− yx   
          (d) 0143 =−+ yx  (e) 02 =−+ yx  
 
 Answer: (a) 

 ( ) ( )5
2
152052 +−=⇔+−=⇔=++ xyxyyx  which is a line with slope 

2
1

−=m . Since the unknown line is    

           parallel to this line, it also has slope 
2
1

−=m . Substituting for bmxybm +==  into 3and      

           gives 0623
2
1

=−+⇔+−= yxxy  

55. Find an equation of the line that is perpendicular to the line 132 =− yx  and that passes through  ⎟
⎠
⎞

⎜
⎝
⎛ −

5
3,

4
1 . 

 (a) 0146 =−+ yx  (b) 0146 =−− yx  (c) 0923 =−+ yx   
           (d) 038 =−+ yx  (e) 094060 =++ yx  
 
 Answer:        (e) 

 
3
1

3
2123132 −=⇔−=⇔=− xyxyyx . Since our unknown line is perpendicular to this line it must     

           have slope 
2
3

−=m  and, in addition, it passes through the point ⎟
⎠
⎞

⎜
⎝
⎛ −

5
3,

4
1 . Substituting into    

          ( ) 094060
8
3

2
3

5
3

4
1

2
3

5
3gives 11 =++⇔+−=+⇔⎟

⎠
⎞

⎜
⎝
⎛ −−=+−=− yxxyxyxxmyy . 
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56.(a)  Sketch the line with slope –3 that passes through the point ( ).2,5 −  
 (b)  Find the equation of this line. 
  Answer: 

 (a)  
  (b)    Substituting ( ) 3and2,5),( 11 −=−= myx  
           into ( ) ( )532 gives 11 −−=+−=− xyxxmyy  
          01331532 =−+⇔+−=+⇔ yxxy  
 
57. Find the slope and y-intercept of the line 543 =− yx  and draw its graph. 
 
  Answer: 

  
  

4
5and 

4
3

4
5

4
3543 −==⇒−=⇔=− bmxyyx  

 
58. Find the slope and y intercept of the line 093 =+y  and draw its graph. 
 
  Answer: 

  
  3and 03093 −==⇒−=⇔=+ bmyy  
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59. ( ) ( ) ( ) ( ) ( ) ( ).1 and,,3,3,0 find ,12If 3 afxffffxxxf −−−+=  
 
 Answer: 

 

( ) ( ) ( )
( ) ( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) 12111211

,1212,34162713233

,32162713233,110200,12

33

333

333

−+=−+=

−−−=−−+−=−−=−−−=−−+−=−

=−+=−⋅+=−=−⋅+=−+=

aaaaaf

xxxxxff

ffxxxf

 

 

60. Find ( ) ( ) ( ) 22 )]([)(,3,
3
1,

3
1,1,1 xfandxfxfxffff ⎟

⎠
⎞

⎜
⎝
⎛

⎟
⎠
⎞

⎜
⎝
⎛−  given that ( ) 14 += xxf  

  
 Answer: 

         
( ) ( ) ( ) ( )

( ) ( ) ( )[ ] ( ) 181614,14)(,1121343,1
3
4

1
3
14

3
1,

3
71

3
14

3
1,31141,51141,14

22222 ++=+=+=+=+=+

=+⎟
⎠
⎞

⎜
⎝
⎛=⎟

⎠
⎞

⎜
⎝
⎛=+⋅=⎟

⎠
⎞

⎜
⎝
⎛−=+−⋅=−=+⋅=+=

xxxxfxxfxxxfx

xxffffxxf
 

 

61. For the function ( ) ( ) ( ) ( ) ( ) ( ) ( )
h

afhafhafhfafafxxxf −+
+++−=  and ,,,find12 2 , where a and h are     

           real numbers and 0≠h . 
 
 Answer: 
 

         

( ) ( ) ( ) ( )
( ) ( )
( ) ( ) ( ) 124121242

,12421)(2

,2221212,12,12

222

222

222222

−+=
+−−+−−++

=
−+

+−−++=++−+=+

+−+−=+−++−=++−=+−=

ha
h

aahahaha
h

afhaf

hahahahahahaf

hhaahhaahfafaaafxxxf

 

 

62. For the function ( ) ( ) ( ) ( ) ( ) .0where, and ,,2 find 1
≠

−+
++

+
= h

h
xfhxfhxfhf

x
xxf  

  
 Answer: 

 

( ) ( ) ( )

( ) ( ) ( ) ( )( )
( ) ( ) ( )hxxhhxx

hxxhxxxhx
hhxx

xhxhxx
h

x
x

hx
hx

h
xfhxf

hx
hxhxf

h
h

h
hhf

x
xxf

+
−=

+
−−−−++

=
+

++−++
=

+
−

+
++

=
−+

+
++

=+
+
+

=
+
++

=+
+

=

111
11

,1,
2
3

2
122 ,1

22
 

 
63. Find the domain and range of the function .21,12)( 2 ≤≤−+= xxxf  
 
 (a) Domain [ ],2,2− Range [ ]9,1   (b) Domain [ ],1,1−  Range [ ],9,2  
 (c) Domain [ ],2,1−  Range [ ]9,4   (d) Domain [ ],2,1−  Range [ ]∞,2  
 (e) Domain [ ],2,1−  Range [ ]9,1  
 
 Answer: (e) 
 ( ) .91214021,12 222 ≤+≤⇔≤≤⇔≤≤−+= xxxxxf Then the domain is [ ]2,1−  and the     
           range is [ ]9,1 . 
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64. Find the domain and range of the function ( ) .46 xxg −=  
 
 (a) Domain [ ],4,4− Range )[ ∞,2  (b) Domain ( ]3,∞−  Range )[ ∞,3  

 (c) Domain ( ,
2
3, ⎥⎦
⎤∞− Range )[ ∞,0  (d) Domain ( ]3,∞−  Range )[ ∞,0  

 (e) Domain [ ],6,4  Range )[ ∞,0  
 
 Answer: (c) 

          ( ) ,
2
364046 Since .46 ≤⇔≤⇔≥−= xxx-xxg the domain is ( ⎥⎦

⎤∞−
2
3,  and the range is )[ ∞,0 . 

65. Find the domain of the function ( ) .
73

4
−

=
x

xf  

 
 Answer: 

 ( )
⎭
⎬
⎫

⎩
⎨
⎧ ≠=≠⇔≠⇔≠−

−
=

3
7 have  we,

3
773073Since.

73
4 xxDxxx

x
xf . 

66. The graph of a function f is given.  
 (a) State the values of f( 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. 

 
 Answer: 
 (a) f(–1) = 2, f(0) = –2, f(1) = –6, f(3) = –4 
 (b) Domain = [ ],4,4− Range = [ ]2,6−  
 (c) f is increasing on [ ]3,4 −−  and [ ]2,1 and decreasing on [ ]1,1− . 
 
67. State whether the curve is the graph of a function of x. If it is, state the domain and range of the function. 

  
   (a) Function, domain [ ),5,1− range )5.2,5.2(−  
   (b) Function, domain ),5.2,5.2(− range [ ),5,1−  
   (c) Function, domain ),5,1(− range [ ]5.2,5.2−  
   (d) Function, domain [ ]5.2,5.2− range [ ]5,1−  
   (e) Not a function 
 Answer: (e) 
 The curve is not the graph of a function because it fails the vertical line test. 
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68. State whether the curve is the graph of a function of x. If it is, state the domain and range of the function. 

 
   (a) Function, domain [ ),2,2− range )4,4(−  
   (b) Function, domain ),2,2(− range [ ]4,4−  
   (c) Function, domain ),2,2(− range ( )4,4−  
   (d) Function, domain ),4,4(− range  ( )2,2−  
   (e) Not a function 
 Answer: (c) 
 
69. Sketch the graph of f(x) = 2. 

 Answer:  
   
 
70. Sketch the graph of f(x) = 4x–1. 

 Answer:  
 
71. Sketch the graph of f(x) = .12 +x  
 

 Answer:  
72. Sketch the graph of f(x) = x2 + 4x+ 3. 
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 Answer:  
    ( ) 1234 22 −+=++ xxx  
 
73. Sketch the graph of g(x) = 2 – 3x . 

 Answer:  
 
74. Sketch the graph of xxg −= 4)( . 

 Answer:  
 

75. Sketch the graph of ( )
2

1
+

=
x

xF . 

 

 Answer:  
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76. Sketch the graph of. ( ) 12 += xxH  
 

 Answer:  
 

77. Sketch the graph of the piecewise-defined function ( )
⎩
⎨
⎧

≥+
<−

=
1 if 1

1if1
xx

x
xf  

 Answer:  
 
78. Suppose that the graph of f is given.  Describe how the graph of ( )4−= xfy  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 ( ) 2+= xfy  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 ( )xfy −=  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) 
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81. Sketch the graph of the function ( ) ( )23+= xxf  not by plotting points, but by starting with the graphs of   
           standard functions and applying transformations. 
 

 Answer:  
   ( ) ( ) left.  the tounits 3    Shift   .3 22 xyxxf =+=  
 
82. Sketch the graph of the function ( ) 21 xxf −= , not by plotting points, but by starting with the graphs of standard      
           functions and applying transformations. 

 Answer:  

    ( )
upwards.unit  1shift   thenand

 axis-  thein Reflect .1 22 xxyxxf =−=  

 
83. Sketch the graph of the function ( ) 32xxf −= , not by plotting points, but by starting with the graphs of  
           standard functions and applying transformations. 
 

 Answer:  

   ( )
2. offactor  aby rtically stretch ve and

 axis- in the Reflect .2 33 xxyxxf =−=  
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84. Sketch the graph of the function 13 −−= xy , not by plotting points, but by starting with the graphs of   
           standard functions and applying transformations. 
 

 Answer:  

   
upwards. units 3shift   thenand axis,-  theinreflect 

  right,  theunit to 1  )(Shift .13
x

xxfxy =−−=  

 
85. Sketch the graph of the function ( ) ,132 2+−= xy  not by plotting points, but by starting with the graphs of standard   
           functions and applying transformations. 
 

 Answer:  
   ( ) ( )   ,  Shift .132 22 xxfxy =+−= 1 unit 
   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 ,1+= xy  not by plotting points, but by starting with the graphs of standard    
           functions and applying transformations. 
 

 Answer:  
   ( )   Shift.1 xxfxy =+= 1 unit to the left. 
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87. Sketch the graph of the function ,3 xy −=  not by plotting points, but by starting with the graphs of standard  
           functions and applying transformations. 
 

 Answer:  
  ( )   Reflect.3 xxfxy =−= in the x-axis and then shift  
  3 units upwards. 

 
88. Sketch the graph of the parabola 22 += xy  and state the coordinates of its vertex and its intercepts. 
 

 Answer:  
   The vertex is at ( )  ,0,2 there is no x-intercept, and 
    the y-intercept is 2. 
 
89. (a) Express the quadratic function ( ) 22 xxxf +=  in standard form. 
 (b) Sketch the graph of ( )xf . 
 (c) Find the maximum or minimum value of ( )xf . 
 
   Answer:  
    (a) ( ) ( ) ( )  .111122 222 −+=−++=+= xxxxxxf  

  (b)  
    (c) The minimum value is ( ) 11 −=−f . 
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90. (a) Express the quadratic function ( ) 2285 xxxf −−=  in standard form. 
 (b) Sketch the graph of ( )xf . 
 (c) Find the maximum or minimum value of ( )xf . 
   Answer:  
    (a) ( ) ( ) =+++−=−−= 13442285 22 xxxxxf  

     ( ) . x 1322 2 ++−  

  (b)  
    (c) The maximum value is ( ) 132 =−f . 
 
91. Find the maximum or minimum value of the function ( ) .1182 2 ++= xxxf  
 
 Answer: 

         ( ) ,8 and21182 2 ==⇒++= baxxxf  so the minimum value is ( ) .32
4
8

=−=⎟
⎠
⎞

⎜
⎝
⎛− ff  

 
92. Find the maximum or minimum value of the function ( ) .443 2xxxf −−=  
 
 Answer: 

         ( ) ,4 and4443 2 −=−=⇒−−= baxxxf  so the maximum value is .4
2
1

8
4

=⎟
⎠
⎞

⎜
⎝
⎛−=⎟

⎠
⎞

⎜
⎝
⎛

−
−

− ff  

 
93. Find the domain and range of the function ( ) .242 −−= xxxf  
 
 Answer: 
          ( ) ( ) ( ) .62244424 222 −−=−−+−=−−= xxxxxxf  Then the domain of the function is R and since the    
           minimum value of the function is ( ) 62 −=f , the range of the function is the interval [ )∞− ,6 . 
 
94. Use ( ) ( ) 23  and42 xxgxxf −=−=  to evaluate the expression g(f(1)). 
 
 (a)  3−  (b)  2−  (c)  1−  (d)  0  (e)  1 
 
 Answer:             (c) 
 143)2(3)2())1((.2412)1( 2 −=−=−−=−=−=−⋅= gfgf  
 
95. Use ( ) ( ) 23  and42 xxgxxf −=−=  to evaluate the expression g(g(3)). 
 
 (a)  11  (b)  3  (c)  12−  (d)  33−  (e)  40−  
 
 Answer:          (d) 
 33363)6(3)6())3((.633)3( 22 −=−=−−=−=−=−= gggg  
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96. Use ( ) ( ) 23  and42 xxgxxf −=−=   to evaluate the expression )2)(( −fg . 
 
 (a)  141−  (b)  61−  (c)  0  (d)  1  (e)  1729 
 
 Answer:         (b) 
 61)8(3)8()2)((.8)2( 2 −=−−=−=−−=− gfgf  
 
97. Use ( ) ( ) 23  and42 xxgxxf −=−=  to evaluate the expression )2)(( gg . 
 
 (a)  2  (b)  4  (c)  9  (d)  11 (e)  114 
 
 Answer:          (a) 
 2)1(3)1()2)((.123)2( 22 =−−=−=−=−= gggg  
 
98.  Use ( ) ( ) 23  and42 xxgxxf −=−=  to evaluate the expression ))(( xfg . 
 
       (a)  132 +−− xx    (b)  13164 2 −+− xx   (c)  532 2 +− xx          (d)  785 2 −+− xx       (e)  223 2 ++ xx  
 
       Answer:          (b) 
     13164)16164(3)42(3)42())((.42)( 222 −+−=+−−=−−=−=−= xxxxxxgxfgxxf  

99.  Use ( ) ( ) `3  and42 2xxgxxf −=−=  to evaluate the expression ))(( xgg . 
  
       (a)  212 24 −− xx     (b)  246 164 xxx +−    (c)  xxx +− 342      (d)  13 24 +− xx      (e)  66 24 −+− xx  

 
       Answer:                 (e) 
      66)69(3)3(3)3())((.3)( 24422222 −+−=+−−=−−=−=−= xxxxxxgxggxxg  
 
100. Determine whether or not the function f(x) = 542 +− xx is one-to-one. 
 
 Answer: 

f(x) = ( ) ( ) .12544454 222 +−=+−+−=+− xxxxx   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)= 1+x  is one to one. 
 
 Answer: 

g(x)= 1+x . Since every number and its negative have the same absolute value, e.g., 2−  = 2 = 2 , g is not a  
one-to-one function. 

 

102. Find the inverse function of f(x)= 13 −x  and then verify that f 1− and f satisfy the equations: 

 f 1− (f(x)) = x for every x in A and xxff =− ))(( 1 for every x in B. 
 
 Answer: 

 f(x) ).1(
3
11313.13 22 +=⇔=−⇔−=−= yxyxxyx  So the inverse function is 

3
1)(1 =− xf (x2 + 1). 

 ( )( ) ( ) 1)1(
3
131

3
1 221 −+⋅=⎟

⎠
⎞

⎜
⎝
⎛ +=− xxfxff = 112 −+x = x.  f –1(f(x))=f –1( 13 −x )= [ ]1)13(

3
1 2 +−x =     

          
3
1

3
1
+−x = x. 



C:\Documents and Settings\All Users\Documents\NHC\NHC Courses\1314-Final-Exam-Review.doc Page 24 Last Revision: November 12, 2001 

103. For the function f(x) = :6 x−  
 (a) sketch the graph of f  
 (b) use the graph of f to sketch the graph of f 1−  
 (c) find 1−f . 

 Answer: (a),(b)  
       (c) yxxyxxf −=⇔−=−= 66.6)(   x = 6 – y. 

             So xxf −=− 6)(1 . 

104. For the function ( ) 30,9 2 ≤≤−= xxxf : 
 (a)sketch the graph of f 
 (b) use the graph of f  to sketch the graph of 1−f  

 (c) find an equation for 1−f  

  Answer:  (a),(b)  
       (c) ( ) 30,9 2 ≤≤−= xxxf .   ⇔−= 29 xy   

              x2 = 9 – y ⇔  x = y−9 . So the inverse  

                                                                                                             function is xxf −=− 9)(1 ,   90 ≤≤ x  
 
105.  Sketch the graph of the function ( )( )( )1532 +−−= xxxy  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:  
                                                                                                 ( )( )( )1532 +−−= xxxy  
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106.  Sketch the graph of the function ( ) ( )22 31
4
1

−+= xxy  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:  

       ( ) ( )22 31
4
1

−+= xxy  

 
107.  Sketch the graph of the function 1074 23 +−−= xxxy  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: 
       1074 23 +−−= xxxy   

   
 

108. For 
2

3
52 23

−

−−

x
xx  find the quotient and remainder. 

 (a) 1)(and,122)( 2 −=+−= xRxxxQ    (b)  0)(and,43)( 2 =++= xRxxxQ  

 (c) 2)(and,62)( 2 =++= xRxxxQ    (d) 
2
1)(and,322)( 2 −=++= xRxxxQ  

 (e) 1)(and,432)( 2 −=−+= xRxxxQ  
 
 Answer:          (d) 
 

 

2
1322

2
933

5012

−

−−

 

 Therefore, .
2
1)(and,322)( 2 −=++= xRxxxQ  

2
3  
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109. Find the value P ( )3− of the polynomial 151074)( 234 ++++= xxxxxP  using the Remainder Theorem. 
 
 (a)  6  (b)  13 (c)  15  (d)  21 (e)  33  
  
 Answer:          (d) 
 
 )3(;151074)( 234 −++++= PxxxxxP  

 

21        2-       4       1        1    
61233

1510741        
−−−  

 
 Therefore, P ( )3− = 21. 
 
110. Use the Factor Theorem to show that x + 4 is a factor of the polynomial .12232374)( 2345 ++−−+= xxxxxxP  
  
 Answer: 
 x + 4 is a factor of 12232374)( 2345 ++−−+= xxxxxxP  if and only if P ( )4−  = 0 
                     1     4     7−      23−      23     12  
        -7       0         28    -20    -12  
 
                     1     0     7−         5       3       0   
  
 Since ( ) 4,04 +=− xP is a factor of the polynomial. 

111.  Find a polynomial of degree 3 with constant coefficient 12 that has zeros .3and,2,
2
1

−  

         Answer: 

         Since the zeroes are ,3and,2,
2
1

− a factorization is 

         
( )( ) ( )( ) ( )

( )6792
2
1

6512102
2
16512

2
132

2
1C)(

23

2232

++−=

+−++−=+−+=−−⎟
⎠
⎞

⎜
⎝
⎛ +=

xxxC

xxxxxCxxxCxxxxP
 

         Since the constant coefficient is 12, C = 4, and so the polynomial is .1214184)( 23 ++−= xxxxP  
 
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 2)( 24 +−+= kxkxxxP by x + 2, the remainder is 72.  What must the value of k be?  
 
         Answer: 
         Since division of ,Now.72)2(thatfollowsit,72ofremaindera leaves22)( 24 =−++−+= PxbykxkxxxP  

         .954672618224162)2()2()2()2( 24 =⇔=⇔=+=+++=+−−−+−=− kkkkkkkP  

-3 

4−  
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114.  For 246)( 234 −+−= xxxxP list all possible rational zeros given by the Rational Roots Theorem, but do not check to  
         see which values are actually roots. 
 

         (a)  
8
1and,

6
1,

3
8,

3
4,

3
2,

3
1,

2
3,18,12,8,6,4,2,1 ±±±±±±±±±±±±±±  

         (b) 
6
1and,

3
8,

3
4,

3
2,

3
1,

2
3,

2
1,24,12,8,6,4,3,2,1 ±±±±±±±±±±±±±±±  

         (c) 
6
1and,24,15,12,9,6,3,2,1 ±±±±±±±±±  

         (d) 
6
1and,

3
8,

3
2,

2
3,

2
1,24,12,8,6,4,3,2 ±±±±±±±±±±±±  

         (e) 
6
1and

3
16,

3
8,

3
4,

3
2,

3
1,

2
3,

2
1,24,18,12,9,8,6,5,4,3,2,1 ±±±±±±±±±±±±±±±±±±±  

 
         Answer:          (b) 
         246)( 234 −+−= xxxxP 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)  33 and−   (c)  -3 and 2 (d) 23 and−   (e)  32 and  
 
Answer:          (c) 
x3 – x2 – 8x + 12 = 0.  The possible rational roots are 12,6,4,3,2,1 ±±±±±± .  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 ⇔  (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, 53 and  (b)  52,1 and−  (c)  -3, 2 and 5 (d)  -2 and 5 (e)  23 and−  
 
Answer:          (c) 
x4 – x3 – 23x2 – 3x + 90 = 0.  The possible rational roots are ,30,18,15,10,9,6,5,3,2,1 ±±±±±±±±±± 90,45 ±± .  
Since P(x) has 2 variations in sign, P(x) has 0 or 2 positive real roots.  Since P(-x) has 2 variations in sign, P(x) has 0 or 2 
negative roots. 
 

         2   
904222
9032311

−−
−−−

 

 0452111 −−  
 
      ⇒  x = 2 is a root, and so ( )( ) 045212 23 =−−+− xxxx              

 

0961
45305
452111 −−

    

⇒  x = 5 is a root, and so (x - 2)(x - 5)(x2 +6x + 9) = 0  ⇔  (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. 

5 
5 
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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) = 1924173 234 ++++ xxxx  has 0 variations in sign, P has 0 
negative real zeros, and so by Descartes' Rule of Signs, a = 0 is a lower bound. 
  
  

 

1924173
0000
1924173

−−

−−
    ⇒  alternating signs, therefore, a=0 is lower bound  

       ⇒  all positive. Therefore, b = 6 is an upper bound 

 

10271713013
1026180618

1924173 −−
 

 
120. Find integers that are upper and lower bounds for the real roots of the equation 0145 =+− xx  
 
Answer:     

0145 =+− xx          

100001
00001
100011 −

   

        
        

⇒     all non-negative, so 1 is an upper bound 
      ⇒  Alternating positive and negative  

      ⇒  Therefore, a lower bound is –1 and an upper is 1. 

0 

6 

1 -1

11111
1111
00001

−−
−−
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121. Find all rational roots of the equation 036254 24 =+− xx , and then find the irrational roots, if any. 
 

 (a) ± 1 and ± 2         (b) ± 2 and ±  
2
3           (c) ± 1 and 2          (d) ± 2 and 3            (e) ± 1 and 1 ±  2   

Answer:            (b) 

4x 4 - 25x 2 +36 = 0 has possible rational roots ± 1, ± 2, ± 3, ± 4, ± 6, ± 9, ± 12, ± 18, ± 36, ±  
2
1 , ±

4
1 , ±

2
3 , ±

4
3 , 

±
2
9 , ±

4
9 . Since P (x) has 2 variations in sign, there are 0 or 2 positive real roots. Since P(-x) = 4x 4 - 25x 2 + 36 has 2 

variations in the sign, there are 0 or 2 negative real roots. 
       

4     0     -25       0     36   4     8      -9     -18 
      8      16    -18    -36          6     21     -18  
 
4     8      -9     -18       0   4   14 12        0   

 
 

⇒     x = 2 is the root, and so (x- 2)(4x 3 + 8x 2 - 9x - 18) = 0 
    ⇒     all positive 

    ⇒     x = 
2
3  is a root, and so ( x- 2)(2x- 3) (2x 2 + 7x + 6) = 0   ⇔  (x- 2)(2x- 3)(2x +3) 

(x + 2) = 0 Therefore, the roots are ± 2, ±
2
3 . 

 

122. Find the x- and y- intercepts of the function y =  
823

2

+− xx
 

 

(a) x-intercepts 
2
1 ; y-intercepts 

3
1         (b) No x- intercepts; y- intercepts 

3
1   

(c)  No x- intercepts; y- intercepts 
4
1             (d)  x- intercepts ±

4
1 ; y- intercepts 

4
1                                                   (e) 

x- intercepts 
2
1 ; y – intercepts ±

4
1  

 
Answer:       (c)  

y = 
823

2

+− xx
. When x = 0, y = 

800
2
+−

= 
4
1 , and so the y- intercepts 

4
1 . Since it is impossible for y to equal 0, there is 

no x- intercepts. 
 

123. Find the x- and y- intercepts of the function y = 
x

x
3

122 + .  

        

      (a) No x- intercept; y- intercept 
4
1       (b) No x- intercept; y- intercepts ±

3
1      (c) x-intercept 

3
2 ; no y- intercept 

      (d) No intercept            (e) x- intercept 
3
2 ; y- intercepts ±

3
1  

 
 Answer:     (d) 
 

 y = 
x

x
3

122 + . When x = 0, 
0
120 +  which is undefined, and so there is no y- intercept. Since x 2 + 12 〉 0 for all x, it is 

impossible for y to equal 0, so there is no x- intercept. 

2 3/2 
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124. Find all asymptotes ( including vertical, horizontal) of the function y = 
3
13

−
+

x
x . 

 

        (a) No horizontal; vertical: x = 3     (b) Horizontal: y = 
3
1 ; vertical: x = 3     

        (c) Horizontal: y = 
3
1 ; vertical: x = 

3
1    (d) Horizontal: y = 3; vertical: x = ± 3 

        (e) Horizontal: y = 3; vertical: x = 3 
 
         Answer:   (e) 
 

y= 
3
13

−
+

x
x = 

x
x

/31
/13

−
+

→ 3 as x → ∞ . The horizontal asymptote is y = 3. There is a vertical asymptote when x-3 = 

0⇔  x = 3, and so the vertical asymptote is x = 3. 
 

 

125. Find all asymptotes (including vertical, horizontal) of the function y = 
12

52

++

−

xx

x . 

  

         (a) no asymptote      (b) Horizontal: y = 0; vertical: x = 
2
5     (c) Horizontal: y = 2; vertical: x = 

2
5  

         (d) Horizontal: y = 0; no vertical        (e) Horizontal: y = ± 1; vertical: x = -1 
 
          Answer:    (d) 
     

           y = 
12

52

++

−

xx

x . The vertical asymptotes occur when x 2 + x + 1 = 0       ⇔  x = 
2

11411 ⋅⋅−±−  =        

 

2
31 −±−  which is imaginary, and so there are no vertical asymptotes. Since y = 

12
52

++

−

xx

x =   

 

2/1/11

2/5/2

xx

xx

++

−  → 0 as x →  ∞ , y = 0 is the horizontal asymptote. 

 

126. Find all asymptotes ( including vertical, horizontal) of function y = 
642

1246

+

−+

x

xx . 

        (a) Horizontal: y = 4; vertical: x = - 4      (b) Horizontal: y = - 4; vertical: x = 2   
 
        (c) No horizontal; vertical: x = 3          (d) No horizontal; no vertical; slant: y = 2x    (e) No asymptote 
 
        Answer:       (e) 
          

           y = 
642

1246

+

−+

x

xx . Since x 2 + 64 ≥ 64 for all x, there are no vertical asymptote. There are also no horizontal  

 
          asymptotes. 
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127. Find the intercepts and asymptotes, and then graph the rational function y = 
2
6

−
+

x
x  

      Answer: 

   
       = 

2
6

−
+

x
x . When x = 0, y = 

20
60

−
+ = - 3, and so the  

      y = intercept is –3. When y = 0, x + 6 = 0  ⇔  
      x = -6, and so the x- intercept is –6. 

      Since y = 
2
6

−
+

x
x = 

x
x

/21
/61

−
+

→ 1 as x → ∞ , y = 1 is the  

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

128. Find the intercepts and asymptotes, and then graph the rational function y = 
76

73
2 −−

−
xx

x
. 

 
Answer: 

   

      y = 
76

73
2 −−

−
xx

x
= 

)1)(7(
73
+−

−
xx

x .  When x = 0,  

y = 
700

70
−−

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

3x – 7 = 0 
3
7

=⇔ x , and so the x-intercept is 
3
7 .  The horizontal 

asymptote is y = 0 and the vertical asymptotes are x = -1 and x = 7 
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129. Find the intercepts and asymptotes, and then graph the rational function y = 
2)2(

2

+

−

x

x . 

Answer: 

   

y = 
2)2(

2

+

−

x

x .  When x = 0, y = 
2
1

)20(
20

2 −=
+
−

, and so the y-

intercept is 
2
1

− .  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 ⇔ x = -2.  (Note that the graph approaches y = 0 from above as 

∞→x .) 
 

130.  Find the intercepts and asymptotes, and then graph the rational function y = 
8
8

3

3

+
−

x
x

. 

Answer: 

   

y = 
8
8

3

3

+
−

x
x

 = 3

3

/81
/81

x
x

+
−

→ 1 as x → ∞ .  When x = 0,  

y = 1
80
80

−=
+
−

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

x3 – 8 = 0 ⇔  x = 2, and so the x-intercept is 2.  The horizontal 
asymptote is y = 1 and the vertical asymptote is  
x3 + 8 = 0 ⇔ x = -2. 
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131.  Find the intercepts and asymptotes, and then graph the rational function y = 
6323

4526

−+

−+

xx

xx . 

      Answer: 

   

y = 
6323

4526

−+

−+

xx

xx  = 
)2)(1(3
)12)(43(

+−
−+

xx
xx  → 2 as x → ∞ .  When  

x = 0, y = 
3
2

)20)(10(3
)10)(40(
=

+−
−+ , and so the y-intercept is 

3
2 .  When y = 

0, 3x + 4 = 0 ⇔  x = 
3
4

−  or 2x – 1 = 0 
2
1

=⇔ x , and so the x-

intercepts are 
3
4

−  and 
2
1 The horizontal asymptote is y = 2 and the 

vertical asymptotes are x + 2 = 0 ⇔  x = -2 and x-1=0 ⇔  x=1. 
 

132.  Graph the function f (x) =  3 x− , not by plotting points but by applying your knowledge of the general shape of graphs 

of the form a x . State the domain, range , and asymptote of the function. 
 

Answer: 

    
f(x) = 3 x− . D: (-∞ , ∞ ), R: (0, ∞ ), A: y = 0 
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133.  Graph the function g(x) = 3 2−x , not by plotting points but by applying your knowledge of the general shape of graphs 

of the form a x . State the domain, range, and asymptote of the function. 
 

Answer:  ( ) ( ): , : 0, : 0D R A y−∞ ∞ ∞ =  

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

Answer:  ( ) ( ) 4:4,:,: =∞−∞∞− yARD  

   
 

135.  Graph the function y = 
x

⎟
⎠
⎞

⎜
⎝
⎛−

4
1

, not by plotting points but by applying your knowledge of the general shape of graphs 

of the form a x . State the domain, range, and asymptote of the function. 
 

Answer:  ( ) ( ) 0:0,:,: =∞−∞∞− yARD  
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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 x . State the domain, range, and asymptote of the function. 
 

Answer:  ( ) ( ) 1:,1:,: =∞∞∞− yARD  

   
 
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:  ( ) ( ) 2:2,:,: =∞−∞∞− yARD  

   
 
138.  Graph the function y = 12 −+xe ,  not by plotting points but by starting with the graph of y = ex.  State the domain, 
range, and asymptote of the function. 
 

Answer:  ( ) ( ) 1:,1:,: −=∞−∞∞− yARD  

   
 
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 ⇔  60 = 1 
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140.  Express the equation log27 9 = 
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) 

2

3
27

2
log 9 27 9

3
= ⇔ =  

 
141.  Express the equation log2 ( 8

1 ) = -3 in exponential form. 

(a)  23 = 8 (b)  2-3 = 
8
1  (c)  8-1/8 = 2 (d)  272/3 = 9 (e)  -38 = 2 

 
Answer:          (b) 
log2( 8

1 ) = -3 ⇔  2-3 = 
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 ⇔  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 ⇔  log10100,000 = 5 
 
144.  Express the equation 161/2 = 4 in logarithmic form. 
 

(a)  log4 2
1  = 

16
1  (b)  log416 = 2 (c)  log42 = 

16
1  (d)  log42 = 2 (e)  log164 = 

2
1

 

 
Answer:          (e) 
161/2 = 4 ⇔  log164 = 

2
1  

 
145.  Express the equation 5-1 = 

5
1 in logarithmic form. 

(a)  log5 )
5
1(−  = -1 (b)  log55 = 1 (c)  log1 5

1  = 
5
1

−  (d)  log5 5
1 = -1 (e)  log51 = -5 

Answer:          (d) 
5-1 = 

5
1  ⇔  log5 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 ⇔  log10n = m 
147.  Evaluate the expression log216. 
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(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 
7

3log3 . 
 
(a)  7  (b)  10  (c)  11  (d)  24  (e)  49 
 
Answer:          (a) 

73
log

3  = 7 
 
152.  Evaluate the expression log816. 
 

(a)  
2
1   (b)  

3
2   (c)  1  (d) 

3
4   (e)  2 

 
Answer:          (d) 

log816 = log884/3 = 
3
4  

 
153.  Solve the equation log3x = 4 for x. 
 
Answer: 

x3log  = 4 ⇔  x = 34 = 81 
 
154.  Solve the equation log3(2 – x) = 3 for x. 
 
Answer: 
log3(2 – x) = 3 ⇔  2 – x = 27 ⇔  -x = 25  ⇔ x=-25 
 

155. Solve the equation logx5 = 
2
1  for x. 
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Answer: 

logx5 = 
2
1  ⇔  5 = x1/2 ⇔  25 = x 

 
156.  Use a calculator to evaluate the expression ln 3 . 
 
(a)  0.2465 (b)  0.5493 (c)  0.6489 (d)  0.9954 (e)  1.066 
 
Answer:          (b) 
ln 3  5493.0≈  
 
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 ≈  -0.6931 
 
158.  Use a calculator to evaluate the expression ln π . 
 
(a)  0.2465 (b)  1.1211 (c)  1.1447 (d)  1.3043 (e)  2.0104 
 
Answer:          (c) 
ln π  ≈  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 ≈  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, ∞ ), R:  (-∞ ,∞ ), 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, ∞ ), R:  (-∞ ,∞ ), A:  x = -3 

   
 
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, ∞ ), R:  (-∞ ,∞ ), A:  x = 1 

   
 
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:  (-∞ ,0), R:  (-∞ ,∞ ), A:  x =  

   
 
164.  Find the domain of the function f(x) = log2(10 – 2x). 
 
Answer: 
f(x) = log2(10 – 2x).  Then 10 – 2x > 0 ⇔  x < 5 and so D is (-∞ , 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. 
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166. Use the Laws Of Logarithms to rewrite the expressions log3 ⎟
⎠
⎞

⎜
⎝
⎛

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) 
4log

log

3

3 x
 

Answer:  (b) 

log3 ( 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 513  in a form of no logarithms of products, quotients, or 
powers. 

(a) 
6
1 log5 13 (b) log6 13- log6 5 (c) 135 log6  (d) 

5
1  log6 13 (e) 

3
1  log6 5 

Answer:  (d) log6 513 = 
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 22

3

zy

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) 
2
3  loga x - 

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

Answer:          (a)  loga 22

3

zy

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

 

171. Use the Laws of Logarithms to rewrite the expression ln 3 44 sr  in a form with no logarithms of products,  quotients, 
or powers. 
 

(a) 
4
1 (ln 3 + ln r + 3ln s)  (b) 

3
1 (4ln r + ln s) (c) ln 4 – ln 3(ln r + 4 ln s) 

(d) 
3
1 (ln 4 + ln r + 4ln s)  (e) 

3
1 (ln 4 – ln r - 

3
4 ln s) 

Answer:          (d)  ln 2 44 sr  = 
3
1 ln(4rs4) = 

3
1 (ln4 + lnr + 4 ln s) 
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172.  Use the Laws of Logarithms to rewrite the expression log
3

3

cb
a

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

powers. 
 

(a) 
3
1 (log a – log b – 3log c) (b)  3 log a – (3log b + log c) (c)  3log a – (log b + 

3
1 log c) 

(d)  2log a – logb - 
3
1 logc  (e)  log a – (log b)(log c) 

Answer:          (c)  log 
3

3

cb
a

 = log a3 – log(b 3 c ) = 3log a – (log b + 
3
1 log c) 

 

173. Use the Laws of Logarithms to rewrite the expression log4 1
1

−
+

x
x  in a form with no logarithms of products,  quotients, 

or powers. 
 

(a)  
2
1 [log4(x – 1) + log4(x + 1)] (b)  

4
1 [log3(x + 2) – log3(x – 2)] (c)  

2
1 [log4(x + 1) + log4(x – 1)] 

(d)  log2(x + 1) – log2(x – 1) (e)  
2
1 [log4(x + 1) – log4(x - 1)] 

 
Answer:          (e) 

log4 1
1

−
+

x
x  = 

2
1 log4 ⎟

⎠
⎞

⎜
⎝
⎛

−
+

1
1

x
x  = 

2
1 [log4(x + 1) – log4(x - 1)] 

 

174. Use the Laws of Logarithms to rewrite the expression ln
7)1(

34

−x

x  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
7)1(

34

−x

x  = ln(4x3) – ln[(x – 1)7] = ln 4 + 3ln x – 7ln(x – 1) 

 

175. Use the Laws of Logarithms to rewrite the expression log 
3 1

1

x+
 in a form with no logarithms of products,  

quotients, or powers. 
 

(a)  
3
1 log(-1-x)         (b)  1 - 

3
1 log x (c)  -3log x (d)  -

3
1 log(1 + x)  (e)  1 + 

3
1 log(x – 1) 

 
Answer:          (d) 

log 
3 1

1

x+
 = log 1 - log 3 1 x+ = 0 - 

3
1 log(1 + x) = -

3
1 log(1 + x) 

 

176.  Use the Laws of Logarithms to rewrite the expression log 
)23)(12(

210

−− xxx

x
 in a form with no logarithms of 

products,  quotients, or powers. 
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(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 
)23)(12(

210

−− xxx

x
 = 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 9
144  = log2 16 = log2 24 = 4 

 
178.  Evaluate the expression log 3 001.0 . 
 

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

3
1  

 
Answer:          (a) 

log 3 001.0  = 
3
1 log(10-3) = -1 

 
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 + 
3
1 log 9 – log 2 as a single logarithm. 

 
Answer: 

log 8 + 
3
1 log 9 – log 2 = log 8 3 9 -log 2 = log

2

3 98  = log( 3 94 ) 

 
181.  Rewrite the expression log4(x2 – 1) – log4(x + 1) as a single logarithm. 
 
Answer: 

log4(x2 – 1) – log4(x + 1) = log4 1
12

+
−

x
x  = log4(x – 1) 
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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
ba
ba

+
− + lnc2 = ln

ba
bac

+
− )(2

 

 

183.  Rewrite the expression 
3
1 [log4 x + 3log4 y – 2 log4 z] as a single logarithm. 

 
Answer: 

3
1 [log4 x + 3log4 y – 2 log4 z] = 

3
1 log4 2

3

z

xy = log4 3
2

3

z

xy  

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

Answer:  log53 = ≈
5log
3log 0.682606 

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

log585 ≈
5log

85log 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 ⇔ log81-x = log 5 ⇔ (1 – x)log 8 = log 5 ⇔ 1 – x = 
8log
5log
⇔ x = 1 - 

8log
5log  ≈  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 ⇔ log 3x/12 = log 0.1 ⇔
12
1 xlog 3 = -1 ⇔ x = -12/(log 3) ≈  -25.1508 

 

188.  Find the solution of the equation 
x
⎟
⎠
⎞

⎜
⎝
⎛

4
1 = 81 correct to four decimal places. 

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

Answer:          (a)  
x
⎟
⎠
⎞

⎜
⎝
⎛

4
1 = 81 ⇔ xlog 

4
1  = log 81 ⇔ x = 

4log
81log

− ≈  -3.1699 
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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 ⇔ 1 – x = xlog 4 ⇔ x = 
4log1

1
+

≈  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 ⇔ ln e2-5x = ln 8 ⇔ 2 – 5x = ln 8 ⇔ x = 
5
1  (2 – ln 8) ≈  -0.0159 

 
191.  Solve the equation ex = 10 for x. 
 

(a)  x = 
10
1

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

 
Answer:          (d)  ex = 10 ⇔ x = ln 10 
 
192.  Solve the equation e1-4x = 2 for x. 
 

(a)  x = 
2
1 (ln 2 – 1)  (b)  x = 2ln 2 – 1   (c)  x = 

4
3 ln 

2
1  

(d)  x = 
3
2 (2 - ln 3)  (e)  x = 

4
1 (1 - ln 2) 

 

Answer:          (e)  e1-4x = 2 ⇔ ln e1-4x = ln 2 ⇔ 1 – 4x = ln 2 ⇔  x = 
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) ⇔ logx2 = log(2(x + 4)) ⇔ x2 = 2x + 8 ⇔ x2 – 2x – 8 = 0 ⇔ (x + 4)(x + 2) = 0 
⇔ 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 ⇔ x(x + 1) = 30 ⇔ x2 + x – 30 = 0 ⇔ (x + 6)(x – 5) = 0 ⇔  
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 ⇔ log15x(x - 2) = 1 ⇔ x(x - 2) = 151 ⇔ x2 – 2x – 15 = 0 ⇔ (x - 5)(x + 3) = 0 ⇔  
               x = 5 or -3.  But x = -3 is inadmissible, so the only solution is x = 5. 
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196.  Graph the pair of lines 
⎩
⎨
⎧

=+−
=+

123
43

yx
yx

 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:   
⎩
⎨
⎧

=+−
=+

123
43

yx
yx

  Not parallel.  Intersect at (0, 4). 

   
 

197. Graph the pair of lines 
⎩
⎨
⎧

=+
=+
72
1442

yx
yx

 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:  
⎩
⎨
⎧

=+
=+
72
1442

yx
yx

  The lines are identical.  All points 

on the lines are points of intersection. 

   
 

198.  Graph the pair of lines 
⎩
⎨
⎧

=−
=+−

702015
1186

yx
yx

 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:  
⎩
⎨
⎧

=−
=+−

702015
1186

yx
yx

  Parallel.  No intersection 
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199.  Solve the system 
⎩
⎨
⎧

−=−
=−

429
62

yx
yx

 using the substitution method. 

 

 (a)  (-6, -5) (b)  ⎟
⎠
⎞

⎜
⎝
⎛ −−

5
62,

5
16   (c) ⎟

⎠
⎞

⎜
⎝
⎛ −−

5
52,

5
13   (d) ⎟

⎠
⎞

⎜
⎝
⎛ −−

10
105,

10
17              (e)  (-1, 1) 

 
Answer:          (b) 
2x – y = 6 ⇔ y = 2x – 6.  Substituting for y into 9x – 2y = -4 gives 9x – 2(2x – 6) = -4 ⇔ 5x = -16 ⇔  

x = 
5

16
− , and so y = 2(

5
16

− ) – 6 = 
5

62
− .  Thus the solution is ⎟

⎠
⎞

⎜
⎝
⎛ −−

5
62,

5
16 . 

 

200.  Solve the system 
⎩
⎨
⎧

=−
=+

1424
1235

yx
yx

 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) 

⎩
⎨
⎧

=−
=+

1424
1235

yx
yx

 ⇔
⎩
⎨
⎧

=−
=+

42612
24610

yx
yx

.  Adding gives 22x = 66 ⇔ x = 3, and so 4(3) – 2y = 14 ⇔ y = -1. 

So the solution is (3, -1). 
 

201.  Write a system of equations that corresponds to the matrix 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−
−−

11032
2511
6532

. 

Answer: 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−
−−

11032
2511
6532

          ⇔  

2 3 5 6

5 2

2 3 11

x y z

x y z

x y

+ + =

− − + =

− + =

⎧
⎪
⎨
⎪⎩

 

 

202. Write a system of equations that corresponds to the matrix 

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

−

−

30110
10432
50113
04125

. 

Answer: 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−
−

30110
50113
04125

          ⇔  

5 2 4 0

3 5

2 3 4 1

3

x y z w

x y z

x y z

y z

+ + + =

− + + =

+ + =

+ = −

⎧
⎪⎪
⎨
⎪
⎪⎩
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203.  Use Gaussian elimination to solve the system 
⎪
⎩

⎪
⎨

⎧

=++
=++−

−=−

4
1732

93

zyx
zyx

yx
. 

 
(a)  (1, 2, -3) (b)  (-2, 3, 3) (c)  (4, 2, -2) (d)  5, 1, 6) (e)  (-2, -2, 7) 
 
Answer:          (b) 
 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
−

−−

4111
17321
9013

 R1 ↔R3 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−−
−

9013
17321
4111

  
3133

212
RRR

RRR

→−

→+
  

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−−− 21340
21430
4111

   

 

3R3 + 4R2 → R3  
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

21700
21430
4111

  Then 7z = 21 ⇔ z = 3; 3y + 4(3) = 21 ⇔ y = 3; x + 3 + 3 = 4 ⇔ x = -2. 

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

204.  Use Gaussian elimination to solve the system 

2 3 5 15

4 2 3 6

6 9

x y z

x y z

x y z

− + =

+ − = −

+ + =

⎧
⎪
⎨
⎪⎩

. 

 

(a)  ⎟
⎠
⎞

⎜
⎝
⎛ − 4,

3
2,

3
1   (b)  (-2, 6, -1)  (1, 0, -3)  (d) ⎟

⎠
⎞

⎜
⎝
⎛ 4,2,

2
1   (e)  (8, 2, 3) 

 
Answer:          (d) 
 

2 3 5 15

4 2 3 6

6 1 1 9

−

− −

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

2 1 2

3 3 3

2

3

R R R

R R R

− →

− →
     

2 3 5 15

0 8 13 36

0 10 14 36

−

− −

− −

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

  2 3 35 4R R R− →   

2 3 5 15

0 8 13 36

0 0 9 36

−

− −

− −

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

 

 
-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 
⎪
⎩

⎪
⎨

⎧

=−+−
−=++

=−+

402062
5030204

8020102

zyx
zyx
zyx

. 

 
(a)  (2, 1, 3) (b)  (10, 0, -3) (c)  (15, 7, -2) (d)  (14, 15, 5) (e)  (-2, -6, 3) 
 
Answer:          (b) 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−−
−

−

402062
5030204
8020102

  
331

2122
RRR

RRR

→+

→−
  

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−
−

−

12040160
2107000

8020102
  32 RR ↔   

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
−−

−

2107000
21040160
8020102
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206.  Find all solutions (x, y) of the system of equations 
⎪⎩

⎪
⎨
⎧

=+−
=+

03
92

yx
yx . 

 
(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) 

⎪⎩

⎪
⎨
⎧

=+−
=+

03
92

yx
yx  ⇔ ⇒

⎪⎩

⎪
⎨
⎧

+=
−=
3

92

xy
yx ( )392 +−= xx  ⇔ 062 =−+ xx  ⇔ (x + 3)(x – 2) = 0  ⇔  

x = -3 or x = 2.  The solutions are (-3, 0) and (2, 5). 
 

207.  Find all solutions (x, y) of the system of equations 
⎪⎩

⎪
⎨
⎧

−=

−=

92

29

xy

xy
. 

 
(a)  (3, -3), (-3, 3)  (b)  )3,3( ±±   (c)  (1, 3)(-3, 1)   
(d)  (3, 0)(-3, 0)  (e)  No solution 
 
Answer:          (d) 

⎪⎩

⎪
⎨
⎧

−=

−=

92

29

xy

xy
 ⇒  9 – x2 = x2 – 9 ⇔ 2x 2  = 18 ⇔ x = 3± .  Therefore, the solutions are (3, 0) and (-3, 0). 

 

208.  Find all solutions (x, y) of the system of equations 
⎪
⎩

⎪
⎨

⎧

=−

=+

12422

2
5242

yx

yx
. 

 

(a)  )2,2( −    (b)  2,2( −± )  (c)  
2

223,1( ±− ) 

(d)  
16

223,1( ±− )  (e)  No solutions 

 
Answer:          (e) 

⎪
⎩

⎪
⎨

⎧

=−

=+

12422

2
5242

yx

yx
 ⇔

⎪⎩

⎪
⎨
⎧

=−

=+

12422

52822

yx

yx
.  Subtracting the two equations gives 8y2 + 4y = -7 ⇔ 8y2 + 4y + 7 = 0 ⇔ y = 

)8(2
)7)(8(4164 −±−

 which is not a real number.  Therefore, there are no solutions. 

6
1and,

3
8,

3
4,

3
2,

3
1,

2
3,

2
1,24,12,8,6,4,3,2,1 ±±±±±±±±±±±±±±±  


