
 

Pre-Class Problems 17 for Monday, April 2 

 

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

email with PC17 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 letter 

or number. 

 

Since any exponential function is one-to-one, then 
vu bb    if and only if  vu  . 

 

 

1. Solve the following exponential equations. 

 

 a.   813 x
  b.   255  t

  c.   322 113 x
 

 

 d.   
16

1
4

3

x
  e.   6416 t

  f.   
27

1
9 4 x

 

 

 g.   126 x
  h.   

3

2
5 t

  i.   
4

3
7  x

 

 

 j.   658 25  x
  k.   493 47 x

  l.  
9283 62   xx

 

 

 m.   02422  xx ee  n.   )3(10169 xx    o.   
tt ee   52
 

 

 

2. Determine how long it will take an investment to double in value at an 

interest rate of 4% if compounded 

 

 a.   yearly  b.  quarterly c.  monthly  d.   continuously 

 

 

3. Determine how long it will take an investment to double in value at an 

interest rate of 10% compounded continuously. 

 

 

mailto:jim.anderson@utoledo.edu


 

4. Solve the following system of equations by using the substitution method. 

 

 a.   
1653

74





yx

yx
    b.   

616

2483





yx

yx
 

 

 c.   
110)9(3

82





yx

yx
   d.   

86

3025





yx

xy
 

 

 e.   
158

1411)(2





xy

xyx
   f.   

1536

52





xy

yx
 

 

 

5. Solve the following system of equations by using the addition method. 

 

 a.   
1653

74





yx

yx
    b.   

616

2483





yx

yx
 

 

 c.   
3265

1034





yx

yx
    d.   

1952

1638





yx

yx
 

 

 e.   
945

368





yx

yx
    f.   

  

 

12 2 5

6 9

x y

x y
 

 

 

6. How many liters of a 6% salt solution and how many liter of a 25% salt 

solution are needed to make 38 liters of a 20% salt solution? 

 

 

7. Solve the following system of equations. 

 

a.    
2964

3253

123







zyx

zyx

zyx

  b.    
21962

15723

36345







zyx

zyx

zyx

 

 



 

 c.    

2454

93

1972







yx

zy

zx

   d.    

234

5796

9532







zyx

zyx

zyx

 

 

 e.    

57102312

3027149

11753







zyx

zyx

zyx

 

 

 

Problems available in the textbook:  Page 462 … 5 – 34, 61 – 70 and Examples 1 – 

5 starting on page 453.  Problems available in the textbook:  Page 501 … 7 – 10, 15 

– 34, 37 – 66  and Examples 1 – 8 starting on page 492.  Page 514 … 5 – 44  and 

Examples 1 – 7 starting on page 506. 

 

 

SOLUTIONS: 

 

 

1a. 813 x
        Back to Problem 1. 

 

 Using the one-to-one property:   813 x
  433 4  xx

 

 

  

Using logarithms base 3:   813 x
   81log3log 33

x
 

 

  81log3log 33x   481log 3 x  

 

 NOTE:  13log 3   

 

  

Using natural logarithms:   813 x
   81ln3ln x

   81ln3lnx  

 

 4
3ln

81ln
 xx   (using a calculator) 

 

 



 

 Without a calculator:  4
3ln

3ln4

3ln

3ln

3ln

81ln 4

  

 

 

 Answer:  4x  

 

 

1b. 255  t
        Back to Problem 1. 

 

Using the one-to-one property:    255255 2 ttt
 

 

 2t  

 

 

 Using logarithms base 5:   255 t
   25log5log 55

t
 

 

  25log5log 55t   22  tt  

 

 NOTE:  15log 5   and 225log 5   

 

  

Using natural logarithms:   255 t
   25ln5ln t

 

 

 25ln5lnt   2
5ln

25ln
 tt   (using a calculator) 

 

 

Without a calculator:  2
5ln

5ln2

5ln

5ln

5ln

25ln 2

  

 

 

 Answer:  2t  

 

 

1c. 322 113 x
       Back to Problem 1. 



 

 

Using the one-to-one property:   322 113x
   5113 22 x

 

 

3

16
1635113  xxx  

 

 

 Using logarithms base 2:   322 113x
   32log2log 2

113

2

x
 

 

  32log2log)113( 22x   
3

16
1635113  xxx  

 

 NOTE:  12log 2   

 

 

 Using natural logarithms:   322 113x
   32ln2ln 113x

 

 

  32ln2ln)113( x    32ln2ln112ln3x  

 

  2ln1132ln2ln3x   
3

16

8ln

)2(32ln

2ln3

2ln1132ln 11




x  

 

 (using a calculator) 

 

 

 Without a calculator:  
3

16

2ln3

2ln16

2ln

2ln

2ln

)2(2ln

8ln

)2(32ln
3

16

3

11511

  

 

 

 Answer:  
3

16
x  

 

 

1d. 
16

1
4

3

x
        Back to Problem 1. 

 



 

Using the one-to-one property:  
16

1
4

3x
    244 323

xx
 

 
33 22 x  

 

  

Using logarithms base 4:  
16

1
4

3x
  

16

1
log4log 44

3x
 

 

 
16

1
log4log 44

3x   333 222  xx  

 

 NOTE:  14log 4   and 2
16

1
log 4   

 

  

Using natural logarithms:  
16

1
4

3x
  

16

1
ln4ln

3x
  

 

33333 222
4ln

16

1
ln

16

1
ln4ln  xxxx  

 

 NOTE:  2
4ln

16

1
ln

   (using a calculator) 

 

 

 Without a calculator:  2
4ln

4ln2

4ln

4ln

4ln

16

1
ln 2







 

 

 

 Answer:  3 2x  

 

 



 

1e. 6416 t
        Back to Problem 1. 

 

Using the one-to-one property:   6416 t
  32 4)4( t

  32 44 t
 

 

2

3
32  tt  

 

  

Using logarithms base 4:   6416 t
  64log16log 44

t
 

 

  64log16log 44t   
2

3
32  tt  

 

 NOTE:  216log 4   and 364log 4   

 

  

Using natural logarithms:   6416 t
   64ln16ln t

  

 

 64ln16lnt  
2

3

16ln

64ln
 tt   (using a calculator) 

 

 

Without a calculator:  
2

3

4ln2

4ln3

4ln

4ln

16ln

64ln
2

3

  

 

 

 Answer:  
2

3
t  

 

 

1f. 
27

1
9 4 x

       Back to Problem 1. 

 

Using the one-to-one property:  

27

1
9 4x

   342 3)3( x
 

 



 

  3)4(2 33 x
  3)4(2 x  

2

11
382  xx  

 

  

Using logarithms base 3:  

27

1
9 4x

  

27

1
log9log 3

4

3

x
 

 

 
27

1
log9log)4( 33x    3)4(2 x   382x  

 

2

11
x  

 

 NOTE:  29log 3   and 3
27

1
log 3   

 

  

Using natural logarithms:  

27

1
9 4x

 

27

1
ln9ln 4x

  

 


27

1
ln9ln)4( x   27ln9ln49lnx  

 
 27ln9ln49lnx   9ln427ln9lnx  

 

2

11

9ln

)9(27ln

9ln

9ln27ln

9ln

9ln427ln 44







x  (using a 

 

calculator) 

 

 

NOTE:  27ln27ln127ln
27

1
ln 1  

 

 

 

Without a calculator:  
2

11

3ln2

3ln11

3ln

3ln

3ln

)3(3ln

9ln

)9(27ln
2

11

2

834

  



 

 

 

 Answer:  
2

11
x  

 

 

1g. 126 x
        Back to Problem 1. 

 

 Using natural logarithms:   126 x
   12ln6ln x

 

 

  12ln6lnx   
6ln

12ln
x  

 

 NOTE:  38685.1
6ln

12ln
x   and  99994.116 38685.1   

 

 

 Using logarithms base 6:   126 x
   12log6log 66

x
 

 

  12log6log 66x   12log 6x     NOTE:  16log 6   

 

Since your calculator does not have logarithm base 6 key, you would have to 

do a change of bases to obtain an approximation for  12log 6 .  Since your 

calculator has a natural logarithm key  LN  , then we obtain that  12log 6   = 

6ln

12ln
  using the change of base formula that  

b

u
u

a

a

b
log

log
log  ,  where  

,6,12  bu  and  ea  .  Or, Since your calculator has a common 

logarithm key  LOG  , then we obtain that  12log 6   =  
6lo g

12log
  using the 

change of base formula that  
b

u
u

a

a

b
log

log
log  ,  where  ,6,12  bu  and  

10a . 

 

 



 

NOTE:  38685.1
6ln

12ln
x   and  99994.116 38685.1   

 

 

 Answer:  
6ln

12ln
x   or  12log 6x  

 

 

1h. 
3

2
5 t

        Back to Problem 1. 

 

Using natural logarithms:  
3

2
5 t

 
3

2
ln5ln t

 
3

2
ln5lnt  

 

 
5ln

3

2
ln

t  

 

 NOTE:  25193.0
5ln

3

2
ln

t   and  666666277.05 25193.0 
 

 

 

 Using logarithms base 5:  
3

2
5 t

 
3

2
log5log 55

t
 

 

 
3

2
log5log 55t   

3

2
log 5t     NOTE:  15log 5   

 

Since your calculator does not have logarithm base 5 key, you would have to 

do a change of bases to obtain an approximation for  
3

2
log 5 .  Since your 

calculator has a natural logarithm key  LN  , then we obtain that  
3

2
log 5   = 



 

5ln

3

2
ln

  using the change of base formula that  
b

u
u

a

a

b
log

log
log  ,  where  

,5,
3

2
 bu  and  ea  .  Or, Since your calculator has a common 

logarithm key  LOG  , then we obtain that  
3

2
l o g5   =  

5l o g

3

2
l o g

  using the 

change of base formula that  
b

u
u

a

a

b
log

log
log  ,  where  ,5,

3

2
 bu  and  

10a . 

 

 Answer:  
5ln

3

2
ln

t   or  
3

2
log 5t  

 

 

 

1i. 
4

3
7  x

        Back to Problem 1. 

 

Using natural logarithms:  

4

3
7 x

 

4

3
ln7ln x

 

 


4

3
ln7lnx  

7ln
4

3
ln

x  

 

 NOTE:  14784.0
7ln

4

3
ln

x   and  749999037.07 14784.0 
 

 

 

 Answer:  
7ln
4

3
ln

x   or  
4

3
log 7x  



 

 

1j. 658 25  x
       Back to Problem 1. 

 

Using natural logarithms:   658 25 x
  65ln8ln 25 x

 

 
 65ln8ln)25( x   65ln8ln28ln5 x  

 

 8ln265ln8ln5 x  
64ln

65

8
ln

8ln2

65ln8ln5

5




x  

 

 

 NOTE:  49627.1
64ln

65

8
ln

5

x , 00746.225  x , and 00055.658 00746.2   

 

 

 Answer:  
8ln2

65ln8ln5 
x  

 

 

1k. 493 47 x
       Back to Problem 1. 

 

Using natural logarithms:   493 47 x
  49ln3ln 47 x

 

 
 49ln3ln)47( x   49ln3ln43ln7 x  

 

 3ln449ln3ln7 x  
2187ln

81

49
ln

3ln7

3ln449ln



x  

 

 

NOTE:  81ln3ln3ln4 4   and 2187ln3ln3ln7 7   

 



 

 NOTE:  065359.0
2187ln

81

49
ln

x , 542487.347 x , and 

 

 99997.483 542487.3   

 

 

 Answer:  
3ln7

3ln449ln 
x  

 

 

1l. 
9283 62   xx

       Back to Problem 1. 

 

Using natural logarithms:    9283 62 xx
   9283 6ln2ln xx

 

 
 6ln)92(2ln)83( xx   6ln96ln22ln82ln3 xx  

 
 2ln86ln96ln22ln3 xx   2ln86ln9)6ln22ln3(x  

 

6ln22ln3

2ln86ln9




x  

 

  

 Answer:  
6ln22ln3

2ln86ln9




x  

 

 

1m. 02422  xx ee       Back to Problem 1. 

 

This equation is quadratic in the expression 
xe .  Let 

xea  .  Then 
xx eea 222 )(  .  Thus, 

 

 0)6()4(02420242 22 aaaaee xx

 

06,040)6()4(  xxxx eeee  



 

 

404  xx ee .  Since 0xe  for all x, then this equation has no 

solution. 

 

 

6ln6lnln6lnln606  xexeee xxx
 

 

 

Answer:  6lnx  

 

 

1n. )3(10169 xx        Back to Problem 1. 

 

  )3(10169 xx
  )3(1016)3( 2 xx

  )3(101632 xx
 

 

 016)3(1032  xx
 

 

 

This equation is quadratic in the expression 
x3 .  Let 

xa 3 .  Then 
xxa 222 3)3(  .  Thus, 

 

 0)8()2(01610016)3(103 22 aaaaxx

 

083,0230)83()23(  xxxx
 

 

 

3ln

2ln
2ln3ln2ln3ln23023  xxxxx

 

 

 

3ln

8ln
8ln3ln8ln3ln83083  xxxxx

 

 

 

Answer:  
3ln

8ln
,

3ln

2ln
x   or  8log,2log 33x  



 

 

1o. 
tt ee   52
       Back to Problem 1. 

 

This equation is quadratic in the expression 
te 
.  Let 

tea  .  Then 
tt eea 222 )(   .  Thus, 

 

  0)5(0555 222 aaaaaaee tt
 

 

05,00)5(   tttt eeee  

 

 

Since 0 te  for all t, then the equation 0 te  has no solution. 

 

 

  5lnln5lnln505 eteee ttt
 

 
5ln5ln  tt  

 

 

Answer:  5lnt  

 

 

2a. 

tn

n

r
PA 








 1       Back to Problem 2. 

 

 

 PA 2 ,  04.0%4 r ,  1n  

 

 

 









tn

n

r
PA 1  










t

PP

1

1

04.0
12   t)04.01(2  

 

  t)04.1(2   t)04.1(ln2ln   )04.1(ln2ln t  

 



 

 67299.17
04.1ln

2ln
t  

 

 

 67299.0  year  =  07588.81267299.0   months 

 

 

Thus, it will take approximately 17 years and 8 months for the investment to 

double in value if the interest is compounded yearly at a rate of 4%. 

 

 

Answer:  17 years and 8 months 

 

 

2b. 

tn

n

r
PA 








 1       Back to Problem 2. 

 

 

 PA 2 ,  04.0%4 r ,  4n  

 

 

 









tn

n

r
PA 1  










t

PP

4

4

04.0
12   t4)01.01(2  

 

  t4)01.1(2   t4)01.1(ln2ln   )01.1(ln42ln t  

 

 41518.17
01.1ln4

2ln
t  

 

 

 41518.0  year  =  98216.41241518.0   months 

 

 

Thus, it will take approximately 17 years and 5 months for the investment to 

double in value if the interest is compounded quarterly at a rate of 4%. 

 

 



 

Answer:  17 years and 5 months 

 

 

2c. 

tn

n

r
PA 








 1       Back to Problem 2. 

 

 

 PA 2 ,  04.0%4 r ,  12n  

 

 

 









tn

n

r
PA 1  










t

PP

12

12

04.0
12  










t12

12

04.0
12  

 

 









t12

3

01.0
12  










t12

3

01.3
2  










t12

3

01.3
ln2ln  

 

 









3

01.3
ln122ln t  35754.17

3

01.3
ln12

2ln










t  

 

 

 35754.0  year  =  29048.41235754.0   months 

 

 

Thus, it will take approximately 17 years and 4 months for the investment to 

double in value if the interest is compounded monthly at a rate of 4%. 

 

 

Answer:  17 years and 4 months 

 

 

2d.  
trePA          Back to Problem 2. 

 

 

 PA 2 ,  04.0%4 r  

 



 

 

  trePA   tePP 04.02   te 04.02   te 04.0ln2ln  

 

  et ln04.02ln   t04.02ln   t
100

4
2ln   t

25

1
2ln  

 

 32868.172ln2ln25 25 t  

 

 

 32868.0  year  =  94416.31232868.0   months 

 

 

Thus, it will take approximately 17 years and 4 months for the investment to 

double in value if the interest is compounded continuously at a rate of 4%. 

 

 

Answer:  17 years and 4 months 

 

 

3. 
trePA          Back to Problem 3. 

 

 

 PA 2 ,  1.0%10 r  

 

 

  trePA   tePP 1.02   te 1.02   te 1.0ln2ln  

 

  et ln1.02ln   t1.02ln   t
10

1
2ln  

 

 931472.62ln2ln10 10 t  

 

 

 931472.0  year  =  17766.1112931472.0   months 

 

 



 

Thus, it will take approximately 6 years and 11 months for the investment to 

double in value if the interest is compounded continuously at a rate of 10%. 

 

 

Answer:  6 years and 11 months 

 

 

4a. 
1653

74





yx

yx
       Back to Problem 4. 

 

 

 Use the first equation of 74  yx  to solve for y in terms of x: 

 

     74 yx  74  xy  

 

Now, replace the y variable in the second equation of 1653  yx  by the 

expression 74  x  and then solve for x: 

 
 1653 yx   16)74(53 xx   1635203 xx  

 
 163517 x   5117 x  3x  

 

Now, use the equation 74  xy  to find the value of y when 3x : 

 
74  xy , 3x  57127)3(4  y  

 

 

Answer:  )5,3(  

 

NOTE:  Geometrically, if you graph the two lines in the system of equations, 

the lines will intersect at the point )5,3( . 

 

 

4b. 
616

2483





yx

yx
       Back to Problem 4. 

 

 



 

 Use the second equation of 616  yx  to solve for x in terms of y: 

 

     616 yx  616  yx  

 

Now, replace the x variable in the first equation of 2483  yx  by the 

expression 616 y  and then solve for y: 

 
 2483 yx   248)616(3 yy   2481848 yy  

 

 241856 y   4256 y  
4

3

28

21

56

42
y  

 

Now, use the equation 616  yx  to find the value of x when 
4

3
y : 

 

616  yx , 
4

3
y  66126

4

3
16 








 x  

 

 

Answer:  








4

3
,6  

 

NOTE:  Geometrically, if you graph the two lines in the system of equations, 

the lines will intersect at the point 








4

3
,6 . 

 

 

4c. 
110)9(3

82





yx

yx
      Back to Problem 4. 

 

 

 Simplifying the second equation, we obtain the equation 28103  yx : 

 

  110)9(3 yx   110273 yx  28103  yx  

 

 



 

 Use the first equation of yx 82   to solve for x in terms of y: 

 

     yx 82  28  yx  

 

Now, replace the x variable in the simplified second equation of 
28103  yx  by the expression 28  yx  and then solve for y: 

 
 28103 yx   2810)28(3 yy   2810624 yy  

 
 28634 y   3434 y  1y  

 

Now, use the equation 28  yx  to find the value of x when 1y : 

 
28  yx , 1y  6282)1(8  x  

 

 

Answer:  )1,6(  

 

NOTE:  Geometrically, if you graph the two lines in the system of equations, 

the lines will intersect at the point )1,6( . 

 

 

4d. 
86

3025





yx

xy
       Back to Problem 4. 

 

 

 Use the second equation of 86  yx  to solve for y in terms of x: 

 

     86 yx  86  xy  

 

Now, replace the y variable in the first equation of 3025  xy  by the 

expression 86 x  and then solve for x: 

 
 3025 xy   302)86(5 xx   3024030 xx  

 

 7028x   
2

5

4

10

28

70
x  



 

 

Now, use the equation 86  xy  to find the value of y when 
2

5
x : 

 

86  xy , 
2

5
x  78158

2

5
6 








 y  

 

 

Answer:  







 7,

2

5
 

 

NOTE:  Geometrically, if you graph the two lines in the system of equations, 

the lines will intersect at the point 







 7,

2

5
. 

 

 

4e. 
158

1411)(2





xy

xyx
      Back to Problem 4. 

 

 

Simplifying the first equation, we obtain the equation 11216  yx : 

 

  xyx 1411)(2   xyx 141122  11216  yx  

 

 

 Use the second equation of 158  xy  to solve for y in terms of x: 

 

     158xy  xy 815   

 

Now, replace the y variable in the simplified first equation of 11216  yx  

by the expression x815   and then solve for x: 

 
 11216 yx   11)815(216 xx   11163016 xx  

 
1130  .  This is a false equation.  Thus, the system of equations does not 

have a solution. 

 



 

 

Answer:  No solution 

 

NOTE:  Geometrically, the two lines in the system of equations are parallel.  

Thus, the line will not intersect. 

 

 

4f. 
1536

52





xy

yx
       Back to Problem 4. 

 

 

NOTE:  In the first equation, the x variable is already solved in terms of y:  
52  yx  

 

Replace the x variable in the second equation of 1536  xy  by the 

expression 52 y  and then solve for y: 

 
 1536 xy   15)52(36 yy   151566 yy  

 
1515  .  This is a true equation.  Thus, solution to the system of equations is 

every point on the line 52  yx  or 
2

5

2

1
 xy . 

 

 

NOTE:  The two equations in the system of equations represent the same 

line.  If you solve both equations for y, you will obtain the equation 

 

2

5

2

1
 xy . 

 

 

Answer:  Every point on the line 
2

5

2

1
 xy . 

 

NOTE:  Geometrically, the two lines in the system of equations are the same. 

 

NOTE:  We may also write the solution to this system of equations in the 

following way.  Since 52  yx , then let ty  , where t represents any 



 

y   
42

56

21

28

3

4

real number.  Then 5252  tyx .  Then the solution to this system 

of equations may be written as the set ttt :),52({  is any real number}. 

 

 

5a. 
4 7

3 5 16

x y

x y

  

 
       Back to Problem 5. 

 

Multiply both sides of the first equation by  5 and then add both sides of the 

equations. 

 

4 7

3 5 16

x y

x y

  

 
     

  

 

    

20 5 35

3 5 16

17 51 3

x y

x y

x x

 

 

 Now, use the first equation to find the value of y when x   3: 

 
 4 7 12 7 5x y y y           

 

 

Answer:  )5,3(  

 

NOTE:  This is the same system of equations that we solve in Problem 4a 

above. 

 

 

5b. 
616

2483





yx

yx
       Back to Problem 5. 

 

 

Multiply both sides of the second equation by  3  and then add both sides of 

the equations. 

 

3 8 24

16 6

x y

x y

 

  
     

3 8 24

3 48 18

56 42

x y

x y

y

 

  

 

 

 



 

 Now, use the second equation to find the value of x when y 
3

4
: 

 

 x y x x x    








        16 6 16

3

4
6 12 6 6  

 

 

Answer:  








4

3
,6  

 

NOTE:  This is the same system of equations that we solve in Problem 4b 

above. 

 

 

5c. 
3265

1034





yx

yx
      Back to Problem 5. 

 

 

Multiply both sides of the first equation by 2  and then add both sides of the 

equations. 

 

 
3265

1034





yx

yx
     

45213

3265

2068







xx

yx

yx

 

 

Now, use the first equation to find the value of y when 4x : 

 
1034  yx , 4x  26310316  yyy  

 

 

Answer:  )2,4(   

 

NOTE:  Geometrically, if you graph the two lines in the system of equations, 

the lines will intersect at the point )2,4(  . 

 

 



 

5d. 
1952

1638





yx

yx
       Back to Problem 5. 

 

 

Multiply both sides of the second equation by 4  and then add both sides of 

the equations. 

 

 
1952

1638





yx

yx
     

49223

76208

1638







yy

yx

yx

 

 

Now, use the second equation to find the value of x when 4y : 

 

1952  yx , 4y  
2

1
1219202  xxx  

 

 

Answer:  







 4,

2

1
 

 

NOTE:  Geometrically, if you graph the two lines in the system of equations, 

the lines will intersect at the point 







 4,

2

1
. 

 

 

5e. 
945

368





yx

yx
       Back to Problem 5. 

 

 

Multiply both sides of the first equation by 2 and multiply the second 

equation by 3 and then add both sides of the equations. 

 

 
945

368





yx

yx
     

31

33
3331

271215

61216







xx

yx

yx

 



 

 

Multiply the first equation by 5  and multiply the second equation by 8 and 

then add both sides of the equations. 

 

 
945

368





yx

yx
     

62

57
5762

723240

153040







yy

yx

yx

 

 

 

Answer:  









62

57
,

31

33
 

 

NOTE:  Geometrically, if you graph the two lines in the system of equations, 

the lines will intersect at the point 









62

57
,

31

33
. 

 

 

5f. 
  

 

12 2 5

6 9

x y

x y
       Back to Problem 5. 

 

 

Multiply both sides of the second equation by 2 and then add both sides of 

the equations. 

 

  

 

12 2 5

6 9

x y

x y
     

  

 



12 2 5

12 2 18

0 23

x y

x y  

 

0  =  23 is a false equation.  Thus, the system of equations doesn’t have a 

solution. 

 

 

 Answer:  No solution 

 

NOTE: You can show that the two lines in this system of equations are 

parallel.  Thus, they don’t intersect. 



 

 

 

 

 

6.           Back to Problem 6. 

 

Solution 
Amount of 

Solution 
Percent of Salt Amount of Salt 

6% Salt x 6%  =  0.06 0.06 x 

25% Salt y 25%  =  0.25 0.25 y 

20% Salt 38 20%  =  0.2 0.2(38) = 7.6 

 

We obtain the following equations: 38 yx  and 6.725.006.0  yx .   

 

Thus, we need to solve the following system of equations: 

 

6.725.006.0

38





yx

yx
 

 

 

We can simplify the second equation by multiplying both sides of the 

equation by 100: 

 

   6.725.006.0 yx  760256  yx  

 

 

Use the first equation of 38 yx  to solve for x in terms of y: 

 

     38yx  yx  38  

 

Now, replace the x variable in the simplified second equation of 
760256  yx  by the expression y38  and then solve for y: 

 
 760256 yx   76025)38(6 yy   

 
 760256228 yy   76019228 y   53219 y  

 
28y  



 

 

Now, use the equation yx  38  to find the value of x when 28y : 

 
yx  38 , 28y  102838 x  

 

 

Answer: Amount of 6% salt solution:  10 liters 

 

  Amount of 25% salt solution:  28 liters 

 

 

7a. 

2964

3253

123







zyx

zyx

zyx

     Back to Problem 7. 

 

 

Multiply the first equation by 3  and add this new equation to the second 

equation: 

 

3253

123





zyx

zyx
      

351110

3253

3693







zy

zyx

zyx

 

 

  

2964

3253

123







zyx

zyx

zyx

 

 

 

Now, multiply the first equation by 4 and add this new equation to the third 

equation: 

 

2964

123





zyx

zyx
     

11323396

2964

48124







zyzy

zyx

zyx

 

 



 

 

Now, solve this new system of equations:  
1132

351110





zy

zy
 

 

 

Multiply the second equation by 5  and then add both sides of the 

equations: 

 

1132

351110





zy

zy
     

5204

551510

351110







zz

zy

zy

 

 

 

Now, use the second equation in the new system of equations to find the 

value of y when 5z : 

 
1132  zy , 5z  24211152  yyy  

 

 

Now, use the first equation in the original system of equations to find the 

value of x when 2y  and 5z : 

 
123  zyx , 2y , 5z   1106x  

 
314  xx  

 

 

Answer:  )5,2,3(   

 

NOTE:  Geometrically, if you graph the three planes in the system of 

equations, the planes will intersect at the point )5,2,3(  . 

 

 

7b. 
21962

15723

36345







zyx

zyx

zyx

     Back to Problem 7. 



 

 

 

Multiply the second equation by 2 and add this new equation to the first 

equation: 

 

15723

36345





zyx

zyx
      

6661111

301446

36345







zxzx

zyx

zyx

 

 

  

21962

15723

36345







zyx

zyx

zyx

 

 

 

Now, multiply the second equation by 3  and add this new equation to the 

third equation: 

 

21962

15723





zyx

zyx
     

661211

21962

452169







zx

zyx

zyx

 

 

 

Now, solve this new system of equations:  
661211

6





zx

zx
 

 

 

Multiply the first equation by 11 and then add both sides of the equations: 

 

661211

6





zx

zx
     

00

661211

661111







zz

zx

zx

 

 

 



 

Now, use the first equation in the new system of equations to find the value 

of x when 0z : 

 
6 zx , 0z  660  xx  

 

 

Now, use the second equation in the original system of equations to find the 

value of y when 6x  and 0z : 

 
15723  zyx , 6x , 0z   150218 y  

 

2

3
3215218  yyy  

 

 

Answer:  







 0,

2

3
,6  

 

NOTE:  Geometrically, if you graph the three planes in the system of 

equations, the planes will intersect at the point 







 0,

2

3
,6 . 

 

 

7c. 

2454

93

1972







yx

zy

zx

     Back to Problem 7. 

 

 

Multiply the second equation by 7 and add this new equation to the first 

equation: 

 

93

1972





zy

zx
      

82212

63721

1972







yx

zy

zx

 

 

  



 

Notice that the third equation in the system of equations is 2454  yx . 

 

 

Now, solve this new system of equations:  
2454

82212





yx

yx
 

 

 

Multiply the first equation by 2  and then add both sides of the equations: 

 

2454

82212





yx

yx
     

418847

2454

164424







yy

yx

yx

 

 

 

Now, use the second equation in the new system of equations to find the 

value of x when 4y : 

 
2454  yx , 4y  14424204  xxx  

 

 

Now, use the second equation in the original system of equations to find the 

value of z when 4y : 

 
93  zy , 4y  3912  zz  

 

 

Answer:  )3,4,1(   

 

NOTE:  Geometrically, if you graph the three planes in the system of 

equations, the planes will intersect at the point )3,4,1(  . 

 

 

7d. 
234

5796

9532







zyx

zyx

zyx

      Back to Problem 7. 

 



 

 

Multiply the third equation by 5 and add this new equation to the first 

equation: 

 

234

9532





zyx

zyx
      

191222

1051520

9532







yx

zyx

zyx

 

 

  

234

5796

9532







zyx

zyx

zyx

 

 

 

Now, multiply the third equation by 7  and add this new equation to the 

second equation: 

 

234

5796





zyx

zyx
     

191222

1472128

5796







yx

zyx

zyx

 

 

 

Now, solve this new system of equations:  
191222

191222





yx

yx
 

 

 

Notice that if you multiply the first equation by 1 , you will obtain the 

second equation in this new system.  These two equations are the same 

equation. 

 

 

Let ty  , where t is any real number.  Now, use the first equation in the new 

system of equations to find the value of x when ty  : 

 
191222  yx , ty    191222191222 txtx  

 



 

22

19

11

6

22

1912



 t

t
x  

 

 

Now, use the third equation in the original system of equations to find the 

value of z when 
22

19

11

6
 tx  and ty  : 

 

234  zyx , 
22

19

11

6
 tx ,  ty   

 

 23
11

38

11

24
ztt   2

11

33

11

38

11

24
ztt  

 

11

16

11

9

11

22

11

38

11

9
 tzzt  

 

 

Answer:  









11

16

11

9
,,

22

19

11

6
ttt  = 







 

11

169
,,

22

1912 t
t

t
, where t 

is any real number 

 

 

7e. 

57102312

3027149

11753







zyx

zyx

zyx

     Back to Problem 7. 

 

 

Multiply the first equation by 3  and add this new equation to the second 

equation: 

 

3027149

11753





zyx

zyx
      

36

3027149

3321159







zy

zyx

zyx

 

 

  



 

57102312

3027149

11753







zyx

zyx

zyx

 

 

 

Now, multiply the first equation by 4 and add this new equation to the third 

equation: 

 

57102312

11753





zyx

zyx
     

13183

57102312

44282012







zy

zyx

zyx

 

 

 

Now, solve this new system of equations:  
13183

36





zy

zy
 

 

 

Multiply the first equation by 3  and then add both sides of the equations: 

 

13183

36





zy

zy
     

40

13183

9183







zy

zy

 

 

 

The equation 40   is a false equation.  This means that this new system of 

equation in variables of y and z does not have a solution.  This then means 

that the original system of equations also does not have a solution. 

  

 

Answer:  No Solution 

 


