
Pre-Class Problems 4 for Wednesday, January 31 

 

Earn one bonus point because you checked the Pre-Class problems.  Send me an 

email with PC4 in the Subject line. 

 

These are the type of problems that you will be working on in class. 

 

You can go to the solution for each problem by clicking on the problem 

number or letter. 
 

 

1. A motorboat travels 75 miles with a current of 5 mph.  The return trip against 

the current takes 2 hours longer.  Find the average rate of the motorboat in 

still water. 

 

2.  Solve the following equations. 

 

 a.   177534 x   b.   59211  y  

 

 c.   6947 t    d.   85411  xx  

 

3.  Solve the following equations. 

 

 a.   372 x   b.   646  yy  

 

 c.   tt  333   d.   5653  ww  

 

 e.   113163  xx   f.   23613  yy  

 

 g.   43854  tt   h.   1252  ww  

 

 

Definition 
 

1. }:{),( bxaxba    5. }:{),( axxa   

2. }:{],[ bxaxba    6. }:{),[ axxa   

mailto:jim.anderson@utoledo.edu


3. }:{),[ bxaxba    7. }:{),( axxa   

4. }:{],( bxaxba    8. }:{],( axxa   

 

NOTE:  The x in the sets above is representing a real number; x could not be a 

complex number.  The symbol : in the sets above means the phrase “such that.”  

You can also use the symbol  |  for such that. 

 

4. Solve the following inequalities.  Graph the solution set.  Write the solution 

set in interval notation. 

 

 a.   2103 x   b.   
3

4

2

1

8

3
 y    c.   

4

11

6

74

3

3





 tt
 

 

 d.   ])32(56[4])4(27[313  xx  

 

 

5. Solve the following inequalities.  Graph the solution set.  Write the solution 

set in interval notation. 

 

 a.   34378  x    b.   
3

17

3

56
4 




y
 

 

 c.   11
5

94
3 




w
 

 

Theorem 
 

1. ax    if and only if  axa   

2. ax    if and only if  axa   

3. ax    if and only if  ax   or ax   

4. ax    if and only if  ax   or ax   

 

6. Solve the following inequalities.  Graph the solution set.  Write the solution 

set in interval notation. 

 



 a.   2x   b.   8y   c.   43 t   d.   52 w  

 

 e.   963 x   f.   756 y   g.   219745 t  

 

 h.   59211  w   i.   6947 x  

 

 j.   6947 x  

 

 

7. A car travels 70 mph and passes a van traveling 65 mph.  How long will it 

take the car to be more than 10 miles ahead of the van? 

 

8. A rectangular garden is to be constructed so that the width is 75 feet.  What 

are the possible values for the length of the garden if at most 500 feet of 

fencing are to be used to enclose the garden? 

 

 

Additional problems available in the textbook:  Page 141 … 29 – 118 and 

Examples 4 – 11  starting on page 134.  Page 153 … 9 – 26, 37 – 68, 77 –  80 and 

Examples 1 – 9  starting on page 145. 

 

 

SOLUTIONS: 
 

 

1. A motorboat travels 75 miles with a current of 5 mph.  The return trip against 

the current takes 2 hours longer.  Find the average rate of the motorboat in 

still water. 

 

 Let m = the rate of the motorboat in still water 

 

 

         R   
R

D
T    D 

 



 With the current  5m   
5

75

m
  75 

 

 Against the current 5m   
5

75

m
  75 

 

 NOTE:  The difference in the time for the return trip traveling against the 

current, which is 
5

75

m
, and the time for the trip traveling with the current, 

which is 
5

75

m
, is 2 hours.  The time to travel against the current is greater 

than the time to travel with the current.  Thus, 2
5

75

5

75





 mm
. 
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 mm
 

 

 LCD  =  )5()5(  mm  
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5
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5
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)5()5( mm

mm
mm  

 

  )25(2)5(75)5(75 2mmm  

 

  5027505023757537575 22 mmmm  

 

 204008002 22  mmm  

 

 



 Speed can’t be negative.  Thus, 20m . 

 

 

 Answer:  20 mph       Back to Problem 1. 

 

The following is another way that the problem can be work. 

 

NOTE:  The time for the return trip against the current, which is 
5

75

m
, is 2 

hours longer than the time for the trip with the current, which is 
5

75

m
.  

Thus, 
5

75
2
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 mm
. 
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 LCD  =  )5()5(  mm  
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 )5()5(

5
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2

5
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)5()5( mm

mm
mm  

 

  )5(75)5()5(2)5(75 mmmm  

 

  37575)25(237575 2 mmm  

 

  80023752425375502375 222 mmm  

 

 204002  mm  



 

 

 Answer:  20 mph       Back to Problem 1. 

 

 

2a. 177534 x       Back to Problem 2. 

 

 

 65324534177534 xxx  

 

 
3

65
653653


 xxx  

 

 

 
3

1

3
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x  ,   

3

11

3

65



x  

 

 

 Answer:  
3

11
,

3

1
x    or   










3

11
,

3

1
 

 

 

2b. 59211  y       Back to Problem 2. 

 

 

 3992659211 yyy  

 

 3939  yy  

 

 

 1239 y ,   639 y  

 

 

 Answer:  6,12 y    or   }6,12{   

 

 



2c. 6947 t        Back to Problem 2. 

 

 

 3476947  tt  

 

 The absolute value of a real number is nonnegative (zero or positive). 

 

 

 Answer:  No solution   or  The empty set  

 

 

2d. 85411  xx       Back to Problem 2. 

 

 

 )85(41185411  xxxx  

 

 

 85411  xx   or  )85(411  xx  

 

 x93        85411  xx  

 

 
3

1

9

3
x       19x  

 

 

 Answer:  
3

1
,19x    or   










3

1
,19  

 

 

3a. 372 x        Back to Problem 3. 

 

 

  9723)72(372 22 xxx  

 

8162  xx  



 

 

 Check:  33393716
???

    True 

 

 

 Answer:  8x    or   {8} 

 

 

3b. 646  yy       Back to Problem 3. 

 

 

  22 )6()46(646 yyyy  

 

  32180361246 22 yyyyy  

 

 16,2)16()2(0  yyyy  

 

 

 Check for 2y :  4441662412
???

    False 

 

 Check for 16y :  101010100616496
???

    True 

 

 

 Answer:  16y    or   {16} 

 

 

3c. tt  333       Back to Problem 3. 

 

 

  22 )3()33(333333 tttttt  

 

  )3()8(024509633 22 ttttttt  

 



 3,8  tt  

 

 

 Check for 8t :   832583338
??

 

        82835
??

    False 

 

 Check for 3t :  336333633333
???

 

     33
?

    True 

 

 

 Answer:  3t    or   {3} 

 

 

3d. 5653  ww      Back to Problem 3. 

 

 

  65535653 wwww  

 

 66102553)65()53( 22  wwwww  

 

  6103626103153 wwwww  

 

  6518610)18(2 wwww  

 

  )6(2532436)65()18( 222 wwwww  

 

  0174611502532436 22 wwwww  

 

 58,30)58()3(  wwww  

 

 

NOTE:  The prime factorization of 174 is 2932  . 



Factors of 174:  1, 174 ; 2, 87 ; 3, 58 ; and 6, 29 

 

 

 Check for 3w :  59456359
??

 

     55532
??

    True 

 

 Check for 58w : 56416956585174
??

  

     5215813
??

    False 

 

 Answer:  3w    or   {3} 

 

 

3e. 113163  xx      Back to Problem 3. 

 

 

  113163113163 xxxx  

 

113213163)113()163( 22  xxxxx  

 

 1322213214163 xxxxx  

 

 131132)1(2 xxxx  

 

 1312)13()1( 222 xxxxx  

 

3,40)3()4(0122  xxxxxx  

 

 

Check for 4x :  11341612
?

   

     11132194
???

    True 

 



Check for 3x :  1133169
?

     

    1114511625
???

    False 

 

 

Answer:  4x    or   }4{  

 

 

3f. 23613  yy      Back to Problem 3. 

 

 

  1323623613 yyyy  

 

 13134436)132()36( 22  yyyyy  

 

  134633134336 yyyyy  

 

  )13(1636369)134()63( 222 yyyyy  

 

  052849164836369 22 yyyyy  

 

 
3

26
,

3

2
0)263()23(  yyyy  

 

 

Check for 
3

2
y :  21123412

??

 

     22211
??

    True 

 

Check for 
3

26
y :  249252352126

??

 

     212275
??

    False 

 



 

Answer:  
3

2
y    or   









3

2
 

 

 

3g. 43854  tt      Back to Problem 3. 

 

 

  5443843854 tttt  

 

 545481638)544()38( 22  ttttt  

 

  54814445481138 ttttt  

 

  54472548)72(2 tttt  

 

  )54(1649284)544()72( 222 ttttt  

 

  0129924806449284 22 ttttt  

 

 
2

43
,

2

3
0)432()32(  tttt  

 

 

Check for 
2

3
t :  491431256

??

  

    44431
??

    True 

 

Check for 
2

43
t : 41698143172586

??

  

     4224139
??

    False 

 

 



Answer:  
2

3
t    or   









2

3
 

 

 

3h. 1252  ww      Back to Problem 3. 

 

 

  21521252 wwww  

 

  222152)21()52( 22 wwwww  

 

  22 )22()2(222 wwww  

 

  848444)2(444 222 wwwwwww  

 

 242  ww  

 

 

Check for 2w :  10112254
??

 

     11101
??

    True 

 

Check for 2w :  14912254
??

 

     11123
??

    True 

 

 

Answer:  2,2  ww    or   }2,2{  

 

 

4a. 2103 x        Back to Problem 4. 

 

 

 41232103  xxx  



 

 

 Answer:        ( 

4  

 

 Answer: ),4(   

 

 

4b. 
3

4

2

1

8

3
 y        Back to Problem 4. 

 

 

 LCD  =  24 

 

 

 
















 2093212924

3

4

2

1

8

3
24 yyy  

 

 
9

20
y  

 

 

RECALL:  When you multiply or divide both sides of an inequality by a 

negative number, the direction of the inequality sign changes.  

 

 

 Answer:            ] 

9
20  

 Answer: 









9

20
,  

 

4c. 
4

11

6

74

3

3





 tt
     Back to Problem 4. 

 

 

 LCD  =  12 

 



 

















 



33)74(2)3(412

4

11

6
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3

3
12 tt

tt
 

 

4

7
743326433148124  ttttt   

 

 

 Answer:            ) 

  4
7

 

 Answer: 









4

7
,  

 

 

4d. ])32(56[4])4(27[313  xx   Back to Problem 4. 

 

 

 ])32(56[4])4(27[313 xx  

 

 )15106(4)827(313 xx  

 

 xxxx 40843613)1021(4)12(313  

 

 268344084616  xxxx  

 

 

 Answer:        [ 
   2 

 

 Answer: ),2[   

 

 

5a. 34378  x       Back to Problem 5. 

 

 

 59952731534378  xxxx  



 

 

 Answer:   (  ] 

       9   5 

  

Answer: ]5,9(  

 

 

5b. 
3

17

3

56
4 




y
      Back to Problem 5. 

 

 

 


 1267175612
3

17

3

56
4 yy

y
 

 

 2
6

7
 y  

 

 

 Answer:   (  ) 

         6
7

  2 

  

Answer: 







2,

6

7
 

 

 

5c. 11
5

94
3 




w
      Back to Problem 5. 

 

 

 


 6442455941511
5

94
3 ww

w
 

 

166  w  

 

 



 Answer:   [  ) 

         6         16 

  

Answer: )16,6[  

 

 

6a. 2x          Back to Problem 6. 

 

 

 222  xx   (using the Theorem) 

 

 

 Answer:      (      |        ) 

2       0         2 

  

Answer: )2,2(  

 

NOTE:  The interval is a one-dimensional circle where the center of the circle 

is 0 and the radius is 2. 

 

 

6b. 8y          Back to Problem 6. 

 

 

 88  yy   or  8y   (using the Theorem) 

 

 

 Answer:      ]      |        [ 

8       0         8 

  

Answer: ),8[]8,(   

 

NOTE:  The complement of the intervals is a one-dimensional circle where 

the center of the circle is 0 and the radius is 8. 

 

 



6c. 43 t         Back to Problem 6. 

 

 

 7143443  ttt  

 

 

 Answer:      [      |        ] 

1       3         7 

  

Answer: ]7,1[  

 

NOTE:  The interval is like a one-dimensional circle where the center of the 

circle is 3 and the radius is 4. 

 

 

6d. 52 w         Back to Problem 6. 

 

 

  52w  52 w     or 52 w  

    3w   7w  

 

 

 Answer:      )      |        ( 

7    2         3 

  

Answer: ),3()7,(   

 

NOTE:  The complement of the intervals is a one-dimensional circle where 

the center of the circle is 2  and the radius is 5. 

 

 

6e. 963 x         Back to Problem 6. 

 

 

 1533159639963  xxxx  



 

 

 Answer:      (      |        ) 

5    2         1 

  

Answer: )1,5(  

 

NOTE:  The interval is like a one-dimensional circle where the center of the 

circle is 2  and the radius is 3. 

 

NOTE:  9239)2(3963 xxx  

  1532332  xxx  

 

 

6f. 756 y         Back to Problem 6. 

 

 

  756 y  756 y    or 756 y  

    126 y   26 y  

    2y   
3

1
y  

 

 

 Answer:      ]      |        [ 

3
1      6

5
         2 

  

Answer: ),2[
3

1
, 








  

 

NOTE:  The complement of the intervals is a one-dimensional circle where 

the center of the circle is 
6

5
 and the radius is 

6

7
. 

 



NOTE: 







 7

6

5
67

6

5
6756 yyy  

  
6

7

6

5
y  

 

 

6g. 219745 t        Back to Problem 6. 

 

 

  67430745219745 ttt  

 

 
4

13

4

1
13416746  ttt  

 

 

 Answer:      [      |        ] 

  4
1      4

7
        4

13
 

  

Answer: 








4

13
,

4

1
 

 

NOTE:  The interval is like a one-dimensional circle where the center of the 

circle is 
4

7
 and the radius is 

2

3

4

6
 . 

 

NOTE: 







 6

4

7
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4

7
4674 ttt  

  
2

3

4

7
t  

 

 

6h. 59211  w        Back to Problem 6. 

 

 



  9392659211 www  

 

 39 w  

 

 

  39w  39 w     or 39 w  

    6w   12w  

 

 

 Answer:      )      |        ( 

        12    9        6  

  

Answer: ),6()12,(   

 

NOTE:  The complement of the intervals is a one-dimensional circle where 

the center of the circle is 9  and the radius is 3. 

 

 

6i. 6947 x        Back to Problem 6. 

 

 

 3476947  xx  

 

 

For any real number x, 47 x  is nonnegative (either zero or positive.)  

Thus, the inequality 347 x  has no solution. 

 

 

 Answer:  The empty set 

 

 

6j. 6947 x        Back to Problem 6. 

 

 



 3476947  xx  

 

 

For any real number x, 47 x  is nonnegative (either zero or positive.)  

Thus, every real number will satisfy the inequality 347 x .  

 

 

 Answer:                     

 

  

Answer: ),(   

 

 

7. A car travels 70 mph and passes a van traveling 65 mph.  How long will it 

take the car to be more than 7 miles ahead of the van?      Back to Problem 7. 

 

 

     R  T  TRD   

 

 Car  70  t    70 t 

 

 Van  65  t    65 t 

 

 

 4.1
5

7
7576570  ttttt  

 

 

 Answer:  It will take more than 1.4 hours, which is 1 hour and 24 minutes. 

 

 

8.  A rectangular garden is to be constructed so that the width is 75 feet.  What 

are the possible values for the length of the garden if at most 500 feet of 

fencing are to be used to enclose the garden?        Back to Problem 8. 

 

 

 Let l  =  the length of the garden 



 

 NOTE:  The perimeter of the garden is 1002)50(22  ll .  Since the 

fencing is to enclose the garden and at most 500 feet of fencing is be used, 

then  5001002 l . 

 

 

 20040025001002  lll  

 

 

 Answer:  The length of the garden must be 200 feet or less. 

 

 


