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2.  x4  + 4x3 + 3x2  2x + 16 

 

 

3. a) 3x(3x2 – 13x – 10) = 3x(3x + 2)(x – 5)  

 

 b) (4x2)2 – (9y2)2 = (4x2 – 9y2)(4x2 + 9y2) = ((2x)2 – (3y)2)(4x2 + 9y2) = (2x – 3y)(2x + 3y)(4x2 + 9y2) 

 

 c) (2z)3 + 13 = (2z + 1)((2z)2 – 2z1 + 12) = (2z + 1)(4z2 – 2z + 1) 

 

4. a) (5x4 – 6x3 + x – 7) – (–2x4 + 3x3 + 4x2 + 7x – 3) = 5x4 – 6x3 + x – 7 + 2x4 – 3x3 – 4x2 – 7x + 3 = 

 5x4 – 6x3            + x – 7  

       + 2x4 – 3x3 – 4x2 – 7x + 3 

          7x4 – 9x3 – 4x2 – 6x – 4  

 

 b) (x2 + 3x – 2)(x – 5) = x3 + 3x2 – 2x – 5x2 – 15x + 10 = x3 – 2x2 – 17x + 10   

 

 c) (3x – 1)2 = (3x – 1)(3x – 1) = 9x2 – 6x + 1 
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10.  a) iii 332333439   b)  5 – 5i + 3i – 3i2 = 5 – 2i  – 3(–1) = 5 – 2i + 3 = 8 – 2i 
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 c) You can’t have the logarithm of a negative number. 
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 c) 7234 x  d) 272 x  

     534 x        no solution (The absolute value can’t be negative.) 

       4x – 3 = 5 or 4x – 3 =  5   

       4x  =  8  or  4x =  2 

        x = 2   or x = 
2
1  

 

 

 e)  x(2x – 9) = 5 f) 2y – y2 = 0  

            2x2 – 9x – 5 = 0     y(2 – y) = 0 

            (2x + 1)(x – 5) = 0    y = 0 or 2– y = 0 

             2x + 1 = 0 or x – 5 = 0    y = 0, 2 

        x = 
2
1 , 5 

 g)   x3 – 5x2
 – x + 5 = 0  h)    )3(23
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            x2(x – 5) – (x – 5) = 0          2x2 +  x + 3 = 2x2 + 6x  

      (x – 5)(x2 – 1) = 0                          3 =  5x 

      (x – 5)(x – 1)(x + 1) = 0                                                  x  =  
5
3  

      x = 5, 1, – 1   
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xx
xx
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x
                          x + 7 = x2 – 10x + 25 

    x(x – 5) + 2(x + 1) = 12   0 = x2 – 11x + 18                   

    x2 – 5x + 2x + 2 = 12                                                          0 = (x – 9)(x – 2) 

   x2 – 3x – 10 = 0                                                                                     x = 9, 2 

   (x – 5)(x + 2) = 0                       check: ?5979  416  , true                    

   x = 5,  2                                                                                        ?5272  39  , not true 

   x  5, so x =  2 is the solution.                                                        x = 9 is the solution. 

 

 k)    22

15  xx   l) Let u = 
5/1x   

              125  xxx       u2 – 2u – 15 = 0 

              x24        (u – 5)(u + 3) = 0 

               x2        u = 5, – 3 

                      222 x                                      3,5 5/15/1  xx  

              x = 4            555/1555/1 )3(,5  xx  

check: ?1454   129  , true, so x = 4.         x = 3125, – 243  

 

 m) Let u = (x2 – 3)  n) 
35 33 x

    

            u2 – 7u + 6 = 0        x – 5 = 3 

     (u – 6)(u – 1) = 0                                                            x = 8 

            u = 6, 1 

           x2 – 3 = 6,  x2 – 3 = 1 

           x2 = 9,  x2 = 4 

          x = 3, – 3, 2, – 2 

 

 o) 7e2x + 8 = 3  p) 2)3(log5 x  

           7e2x  =  5       
253 x  

              
7
52  xe          x – 3 = 25 

              
7
5ln2  x                                                                  x = 28 

              1682.0
2

ln
7
5

x   

 

 q)  3)2(log2 xx  

               x(x – 2) = 23 

               x2 – 2x – 8 = 0 

              (x – 4)(x + 2) = 0 

         x = 4, – 2 

               x  – 2, so x = 4 is the solution. 

 

 

14. a)  (x – 3)2 = 
3

7
  b)  2x + 1  =  9  
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15. a) (i) completing the square  b) 2x2 + 8x + 3 = 0 

           
4
1

4
12 1 xx     (i) completing the square   
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52

2
1 x            444

2
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       (ii) quadratic formula:        
2

104

2

10
2


x  

         a = 1, b = 1, c = 1       quadratic formula:  a = 2, b = 8, c = 3            

               
2

51

2

)1(411 
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4
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
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16.  a)  From the second equation x =  4y b) From the first equation 1232  xy  

   Put this into the first equation: 2( 4y) – 3y = 11           6
2

3  xy  

         – 8y – 3y = 11  – 11y = 11  y = – 1                          Put this into the second equation:  

            x = – 4(– 1) = 4                                                               126)6(4
2
3  xx  

             (4, – 1)                                                                              6x – 24 – 6x = 12  – 24 = 12  no solution  

    

17. a) Multiply the first equation by 10 to clear the  b) Multiply the first equation by 4 and the second               

 decimals, multiply the second equation by  3  equation by – 5 and add to cancel x. 

      to cancel x and add.          20x + 32y = 56 

        3x + 5y = 14        – 20x + 45y = 85 

          – 3x  – 6y = –3                    77y = 141   
77
141   

                   –  y = 11   y = – 11 Put this into one of the equations and solve for x. 

        Put this into one of the equations and solve for x.    1485
77
141 x   

   x + 2(– 11) = 1 
77
10

77
50

77
1128145  xx  

        x – 22 = 1  x = 23   
77
141

77
10 ,  

        (23, – 11) 

18. (1) Multiply the second equation by  
3
1  and add it to the first to cancel x. 

 x + 2y  z =  3 
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    x    y       =  2 

       y   z =   5 

(2) Multiply the third equation by  1 and add it to the first to cancel x. 

 x + 2y  z =  3 

    x  2y + 2z = 5 

             z  =  2 

(3) Put this back into the equation obtained in step (1) to find y.  

       y  2 =  5  y =  3 

(4) Put y =  3 and z = 2 back into any one of the original equations to find x. 

       x + 2( 3)  2 =  3  x = 5 

    (5,  3, 2) 

 

19. a) 3 – 8x  >  17  x   b)  5 <  5x <  1 

.       – 7x >  14        
5
11  x  

                   x <  2  1
5
1  x  

   
  

c)  | 2x + 3|  < 11 d)  x + 8  <  1 or x + 8 > 1 
      11 < 2x + 3 < 11               x  <   9 or x >  7  

     14 <  2x  < 8                                                 

             7 < x < 4                    

                                                            
  

  

 

20. a) x-intercept: 2x – 12 = 0  x = 6                  b)  y = 4 is a horizontal line 4 units up 

          y-intercept: 3x – 12 = 0  y = 4    The region satisfying y < 4 is the part under this line. 

      test point (0, 0): 2(0) + 3(0)  – 12 = – 12 > 0? no.  

                               
 

21. a) (i) 0 = 4 – x2  x2 = 4  x =  2 b) (i)  20  x  

         x-intercepts: (2, 0) and ( 2, 0)        202  x  x = 2 

        y = 4 – 02 = 4    x-intercept: (2, 0) 

         y-intercept: (0, 4)    220 y  no y-intercept 
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        (ii)              (ii)    

 

 

22. a) (i) f(x) = 2–x + 3 is a shift of 3 units up from the b) (i) g(x) = ln(x + 2) is a shift of 2 units left from the 

          function 2x so the horizontal asymptote is y = 3          function ln x so the vertical asymptote is x =  2                        

          (ii) The negative sign in front of x means the 

          graph is also reflected around the y-axis.                     (ii) 

                     
 

 

23. a) This is a function. Each first coordinate is paired with only one second coordinate. It doesn’t matter that   

 they are all paired with the same one.  

 

 b) This is not a function. 1 cannot be paired with both 5 and 7. 

  

24. a) {2, 4, 6, 0} (the set of the first coordinates) b) {3, 5, 7, 9} (the set of second coordinates) 

 

25.  a) i)  g(3) = – 32 + 2(3) – 4 = – 9 + 6 – 4 = –7 ii)  g(2a) = – (2a)2 + 2(2a) – 4 = – 4a2 + 4a – 4 

       g(1) = 12 + 2(1) – 4 = – 1 + 2 – 4 = – 3 

       g(2a) + g(1) = – 4a2 + 4a – 4 – 3 = – 4a2 + 4a – 7 

 

 b)  









1,5

1,12
)(

xx

xx
xf   

 i)  f(0) = 2(0) – 1 = – 1 ii)   f(6) = 6 + 5 = 11  ii) f(1) = 2(1) – 1 = – 3 

        f(1) = 1 + 5 = 6 

       f(1) + f(1) = – 3 + 6 = 3 

 
 

 

26. a) y is a function of x. No vertical line can   b) y is not a function of x. A vertical line can intersect  
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    intersect the graph in more than one point.     the graph at two points. 

               
 

27.  
2

1

6

3

)5(1

47





m  

       point-slope form: )1(7
2
1  xy  or )4(5

2
1  xy  

       Simplify either of these for general form:     )1(272
2
1  xy  

                                                                     2y – 14 = x – 1  general form:  x – 2y + 13 = 0 

 Solve for y for slope-intercept form:  2y = x + 13  slope-intercept form:  
2

13
2
1  xy  

 

28.  Put 3x + 6y = 12 in slope-intercept form to find its slope. 6y = – 3x + 12  2
2
1  xy  the slope is 

2
1  

 So the slope of a perpendicular line is 2.  

 Line through (3, 5) with slope 2: y – 5 = 2(x – 3)  y – 5 = 2x – 6  

 answer:  2x – y – 1= 0 

 

29. x  2y = 5 in slope-intercept-form is 
2
5

2
1  xy , so slope is 

2
1 . So slope of a parallel line is 

2
1 also. 

      Line through ( 2, 4) with slope 
2
1 : y – 4 = 

2
1 (x + 2)  y – 4 = 

2
1 x + 1 

 answer: y = 
2
1 x + 5 

30. x = 4 31.  y =5 
 

32. y = 3(x2 –  x + 
4
1 – 

4
1 ) +  1 = 3(x – 

2
1 )2 – 

4
3 + 1 =3(x – 

2
1 )2 + 

4
1 , vertex:  

4
1

2
1 ,  

 

33. a) opens down because the leading coefficient is negative 

  

 b) f (0) = 15, y-intercept: (0, 15) 

 

 c)  x2 + 2x + 15 = 0   (x2  2x  15) = 0  (x – 5)(x + 3) = 0  x – 5 = 0 or x + 3 = 0 

            x-intercepts: ( 3, 0) and (5, 0)      
 

 d) 1
2

2

2










a

b
x , y =  12 + 2(1) + 15 =  1 + 2 + 15 = 16, vertex: (1, 16) 

  

 

e) 
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34. a) 1477.46    b) 50.75  

 

 

35.  Let f(x) = 2x + 1, g(x) = x2 – 5. Find the following functions and simplify. 

 a) ))(( xgf  = f (x2 – 5) = 2(x2 – 5) + 1 = 2x2 – 10 + 1 = 2x2 – 9   

 b) ))(( xfg  = g(2x + 1) = (2x + 1)2 – 5 = 4x2 + 4x + 1 – 5 =4x2 + 4x  – 4 

 c)   )(xff  = f(2x + 1) = 2 (2x + 1) + 1 = 4x + 2 + 1 = 4x + 3   

 d)  x = 2y + 1  x – 1 = 2y  y
x




2

1
 

              
2

1
)(1 
 x

xf  

36.  ) x
xx

x

x
fxgf 











 








 


4

4

4

224

4

2
3

24
3

3

24
))((   

 x
xx

x

x
gxfg 











 








 


3

3

3

223

3

2
4

23
4

4

23
))((   

 

 

 

 

37. 75865.
13ln

7ln
  

 

38.  a) By the horizontal Line Test, f is one-to-one. b) By the horizontal Line Test, f is NOT one-to-one. 
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31

3

3

3

3

)1()(

)1(

1

1

1











 xxf

xy

xy

yx

xy

 

 

 

 

39. a)  
2

bh
A   First multiply both sides by 2: b)  I = Prt   Divide both sides by Pr:  

        bhA2   
Pr

I
t   

       
b

A
h

2
   

 

 c) P = 2l + 2w   d) S = C + Cr 

         wPl 22                   )1( rCS  

      
2

2wP
l


       

r

S
C




1
 

 

40. 
2m

k
F  .  To find k, plug in F = 200 and m = 2:  800

2
200

2
 k

k
. 

  Thus, 
2

800

m
F  .  When m = 5, 32

25

800
F . 

 

 

 

 

41. 0.111201202891691713 22222  hhhh  inches 

   

 

 

 

 

 

 

 

42.  Note that the highest point of this quadratic function is at its vertex.  Thus, level of production that maximizes  

    profit is given by the x-coordinate of the vertex:  50
)4(2

400

2










a

b
h units. 

    The maximum profit is given by the y-coordinate of the vertex:  6400$)50(4)50(4003600 2 k . 
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43. The tip is 50.2$50.12$15$  , so the rate is %20%100
50.12

50.2
  

 

44. Let x = the number of pounds of cheap coffee used by the grocer 

  Let y = the number of pounds of gourmet coffee used by the grocer.   

  Then 30 yx , since there are 30 lb. of house blend. 

  Also, the cost of the cheap coffee plus the cost of the gourmet coffee should give the cost of 30 lb of  

  house blend: )30(25.485.3  yx . 

  Now solve the equations simultaneously.  (We used elimination.) 

  








5.12785.3

30

yx

yx
255.1125.4

5.12785.3

24088









xx

yx

yx
 

  

 Since 30 yx , 5253030  xy . 

 

  Thus the grocer used 25 pounds of cheap coffee and 5 pounds of gourmet coffee. 

 

 

45. This is a distance timerate problem.  You can set up a chart to help you organize your thoughts. 

  Let t = the number of hours each car is traveling. 

 Rate Time Distance  

Car 1 40 t 40t 

Car 2 60 t 60t 

 Thus 
10

1
10100106040  tttt hr = 660

10

1
 minutes. They are 10 miles apart after 6  

  minutes. 

 

 

 

 

 

 

 

 

 

 

46.  Let x be the number of hours it takes the two pigs working together to build a house. 

  Since the little pig builds 1 house in 4 hours, he builds 
4

1
of a house in 1 hour. 

  Since his brother builds1 house in 3 hours, the brother builds 
3

1
of a house in 1 hour. 

 Since together they build 1 house in x hours, together they build 
x

1
 of a house in 1 hour. 

  Thus 
x

1

4

1

3

1
 .  Multiplying each term by 12x gives:  

7

5
1

7

12
1271234  xxxx  hr. 

  (or approximately 1 hour and 43 minutes) 

 

47.  Let h be the height of the triangle, and let b be the length of its base.  Then 3 hb  
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 bhA
2

1
   ))(3(

2

1
20 hh       40))(3(  hh      04032  hh  

 0)8)(5(  hh      Height must be positive therefore the height is 8 inches, and the base is  

  8 – 3 = 5 inches. 

 

49.  a) 48164 2  tt       tt 8160 2       )12(80  tt
2

1
,0t  

      After ½ of a second, the height is 4 feet again. 

 

  b) 48160 2  tt      )124(40 2  tt   

      Since 124 2  tt  doesn’t factor, we need to use the quadratic formula with 1,2,4  cba : 

      309.0,809.0
4

51

8

522

8

202

42

)1)(4(422 2














t .  Since t must be positive,  

           sec809.
4

51



t  

 

 50. a) 
70

)5.0ln(
70)5.0ln()ln()5.0ln(5.0105 707070   kkeee kkk

  .0099 

 

 b) Plugging in t = 100 and the k that we found in part a), we get:  71.310
100

70

)5.0ln(




eA  grams. 

 

 

51.  P is the initial amount.  Thus if you double the amount of money in the bank, you will end up with  

  2P.  So: 

      tPeP 025.02  .  Dividing both sides by P gives:  tee tt 025.02lnln2ln2 025.0025.0   

  Thus 73.27
025.0

2ln
t  years. 

 

 

 

 


