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 
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Solve the following exponential equations.
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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.

4.
Solve the following system of equations by using the substitution method.
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5.
Solve the following system of equations by using the addition method.

a.   
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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.    
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d.    
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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.
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Back to Problem 1.

Using the one-to-one property:  
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Using logarithms base 3:  
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NOTE:  
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Using natural logarithms:  
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Without a calculator:  
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Answer:  
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Back to Problem 1.
Using the one-to-one property:  
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Using logarithms base 5:  
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NOTE:  
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Using natural logarithms:  
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Without a calculator:  
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Answer:  
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Back to Problem 1.
Using the one-to-one property:  
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Using logarithms base 2:  
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NOTE:  
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Using natural logarithms:  
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(using a calculator)


Without a calculator:  
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Answer:  
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Back to Problem 1.
Using the one-to-one property:  
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Using logarithms base 4:  
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NOTE:  
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Using natural logarithms:  
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NOTE:  
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Without a calculator:  
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Answer:  
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Back to Problem 1.
Using the one-to-one property:  
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Using logarithms base 4:  
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NOTE:  
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Using natural logarithms:  
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Without a calculator:  
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Answer:  
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Back to Problem 1.
Using the one-to-one property:  
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Using logarithms base 3:  
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NOTE:  
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Using natural logarithms:  
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NOTE:  
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Without a calculator:  
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Answer:  
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Back to Problem 1.

Using natural logarithms:  
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Using logarithms base 6:  
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[image: image150.wmf]12

log

6

.  Since your calculator has a natural logarithm key  LN  , then we obtain that  
[image: image151.wmf]12

log

6

  =

[image: image632.wmf]y

=

=

=

42

56

21

28

3

4


[image: image152.wmf]6

ln

12

ln

  using the change of base formula that  
[image: image153.wmf]b

u

u

a

a

b

log

log

log

=

,  where  
[image: image154.wmf],

6

,

12

=

=

b

u

 and  
[image: image155.wmf]e

a

=

.  Or, Since your calculator has a common logarithm key  LOG  , then we obtain that  
[image: image156.wmf]12

log

6

  =  
[image: image157.wmf]6

log

12

log

  using the change of base formula that  
[image: image158.wmf]b

u

u

a

a

b

log

log

log

=

,  where  
[image: image159.wmf],

6

,

12

=

=

b

u

 and  
[image: image160.wmf]10

=

a

.

NOTE:  
[image: image161.wmf]38685

.

1

6

ln

12

ln

»

=

x

  and  
[image: image162.wmf]99994

.

11

6

38685

.

1

»



Answer:  
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Back to Problem 1.
Using natural logarithms:  
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Using logarithms base 5:  
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Back to Problem 1.
Using natural logarithms:  
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Back to Problem 1.
Using natural logarithms:  
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Back to Problem 1.
Using natural logarithms:  
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Back to Problem 1.
Using natural logarithms:  
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Back to Problem 1.
This equation is quadratic in the expression 
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Back to Problem 1.
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This equation is quadratic in the expression 
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Back to Problem 1.
This equation is quadratic in the expression 
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Back to Problem 2.
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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
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Back to Problem 2.
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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
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Back to Problem 2.
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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
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Back to Problem 2.
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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
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Back to Problem 3.
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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.

[image: image334.wmf]16

5

3

7

4

=

+

-

=

+

y

x

y

x








Back to Problem 4.

Use the first equation of 
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Now, replace the y variable in the second equation of 
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Now, use the equation 
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Answer:  
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NOTE:  Geometrically, if you graph the two lines in the system of equations, the lines will intersect at the point 
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Back to Problem 4.

Use the second equation of 
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 to solve for x in terms of y:
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Now, replace the x variable in the first equation of 
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Now, use the equation 
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Answer:  
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NOTE:  Geometrically, if you graph the two lines in the system of equations, the lines will intersect at the point 
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Back to Problem 4.

Simplifying the second equation, we obtain the equation 
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Use the first equation of 
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Now, replace the x variable in the simplified second equation of 
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Now, use the equation 
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Answer:  
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Back to Problem 4.

Use the second equation of 
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 to solve for y in terms of x:
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Now, replace the y variable in the first equation of 
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Now, use the equation 
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Answer:  
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NOTE:  Geometrically, if you graph the two lines in the system of equations, the lines will intersect at the point 
[image: image412.wmf]÷

ø

ö

ç

è

æ

-

-

7

,

2

5

.

4e.

[image: image413.wmf]15

8

14

11

)

(

2

=

+

-

=

+

x

y

x

y

x







Back to Problem 4.
Simplifying the first equation, we obtain the equation 
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Use the second equation of 
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 to solve for y in terms of x:
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Answer:  No solution

NOTE:  Geometrically, the two lines in the system of equations are parallel.  Thus, the line will not intersect.
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Back to Problem 4.
NOTE:  In the first equation, the x variable is already solved in terms of y:  
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Replace the x variable in the second equation of 
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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
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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 
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Back to Problem 5.
Multiply both sides of the first equation by 
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 and then add both sides of the equations.
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Now, use the first equation to find the value of y when 
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Answer:  
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NOTE:  This is the same system of equations that we solve in Problem 4a above.
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Back to Problem 5.
Multiply both sides of the second equation by 
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 and then add both sides of the equations.
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Now, use the second equation to find the value of x when 
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Answer:  
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NOTE:  This is the same system of equations that we solve in Problem 4b above.
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Back to Problem 5.
Multiply both sides of the first equation by 
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 and then add both sides of the equations.
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Now, use the first equation to find the value of y when 
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Answer:  
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NOTE:  Geometrically, if you graph the two lines in the system of equations, the lines will intersect at the point 
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Back to Problem 5.
Multiply both sides of the second equation by 
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 and then add both sides of the equations.
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Now, use the second equation to find the value of x when 
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Answer:  
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NOTE:  Geometrically, if you graph the two lines in the system of equations, the lines will intersect at the point 
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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.
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Multiply the first equation by 
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 and multiply the second equation by 8 and then add both sides of the equations.
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Answer:  
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NOTE:  Geometrically, if you graph the two lines in the system of equations, the lines will intersect at the point 
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Back to Problem 5.
Multiply both sides of the second equation by 2 and then add both sides of the equations.
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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: 
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Thus, we need to solve the following system of equations:
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We can simplify the second equation by multiplying both sides of the equation by 100:
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Use the first equation of 
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 to solve for x in terms of y:
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Now, replace the x variable in the simplified second equation of 
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Now, use the equation 
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Answer:
Amount of 6% salt solution:  10 liters



Amount of 25% salt solution:  28 liters
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Back to Problem 7.
Multiply the first equation by 
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 and add this new equation to the second equation:
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Now, multiply the first equation by 4 and add this new equation to the third equation:
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Now, solve this new system of equations:  
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Multiply the second equation by 
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 and then add both sides of the equations:
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Now, use the second equation in the new system of equations to find the value of y when 
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Now, use the first equation in the original system of equations to find the value of x when 
[image: image534.wmf]2

-

=

y

 and 
[image: image535.wmf]5

=

z

:


[image: image536.wmf]1

2

3

-

=

-

-

z

y

x

, 
[image: image537.wmf]2

-

=

y

, 
[image: image538.wmf]5

=

z

 
[image: image539.wmf]Þ

-

=

-

+

Þ

1

10

6

x



[image: image540.wmf]3

1

4

=

Þ

-

=

-

x

x


Answer:  
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NOTE:  Geometrically, if you graph the three planes in the system of equations, the planes will intersect at the point 
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Back to Problem 7.
Multiply the second equation by 2 and add this new equation to the first equation:
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Now, multiply the second equation by 
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 and add this new equation to the third equation:
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Now, solve this new system of equations:  
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Multiply the first equation by 11 and then add both sides of the equations:
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Now, use the first equation in the new system of equations to find the value of x when 
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Now, use the second equation in the original system of equations to find the value of y when 
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Answer:  
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NOTE:  Geometrically, if you graph the three planes in the system of equations, the planes will intersect at the point 
[image: image568.wmf]÷

ø

ö

ç

è

æ

-

-

0

,

2

3

,

6

.

7c.

[image: image569.wmf]24

5

4

9

3

19

7

2

-

=

-

=

+

=

-

y

x

z

y

z

x






Back to Problem 7.
Multiply the second equation by 7 and add this new equation to the first equation:
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Notice that the third equation in the system of equations is 
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Now, solve this new system of equations:  
[image: image574.wmf]24

5

4

82

21

2

-

=

-

=

+

y

x

y

x


Multiply the first equation by 
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 and then add both sides of the equations:
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Now, use the second equation in the new system of equations to find the value of x when 
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Now, use the second equation in the original system of equations to find the value of z when 
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Answer:  
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NOTE:  Geometrically, if you graph the three planes in the system of equations, the planes will intersect at the point 
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Back to Problem 7.
Multiply the third equation by 5 and add this new equation to the first equation:
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Now, multiply the third equation by 
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 and add this new equation to the second equation:
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Now, solve this new system of equations:  
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Notice that if you multiply the first equation by 
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, you will obtain the second equation in this new system.  These two equations are the same equation.

Let 
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Now, use the third equation in the original system of equations to find the value of z when 
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Answer:  
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Back to Problem 7.
Multiply the first equation by 
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 and add this new equation to the second equation:
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Now, multiply the first equation by 4 and add this new equation to the third equation:
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Now, solve this new system of equations:  
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Multiply the first equation by 
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 and then add both sides of the equations:
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The equation 
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 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
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