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Solving Number Problems:


The sum of the reciprocals of two consecutive even integers is 
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. Find the numbers.

Solving Shared Work Problems:


If a pipe can fill a tank in 5 hours, how much of the tank will be filled after 1 hour? ____________


If a pipe can fill a tank in 
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 hours, how much of the tank will be filled in 1 hour? ____________

[image: image1.wmf]24

7


For the pipe above, the rate of work is 
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of the tank is filled each hour.

In solving work problems, the goal is to determine the time, 
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, it takes to complete one task working together.  To do this, we find the rate of work of each participant. Then their combined rates will be their rate of work when working together, 
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.

EXAMPLE:  An experienced landscaper can landscape a lawn in 36 hours.  A not so experienced landscaper can do the job in 45 hours.  How long would it take to landscape the lawn if they worked together.  

Let 
[image: image6.wmf]x

 be the amount of time it takes if they work together. Then their combined rate of work is 
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.



Rate of experienced landscaper:  _________
Rate of not so experienced landscaper: ________
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EXAMPLE: A pool can be filled by one pipe in 3 hours and by a second pipe in 6 hours. How long will it take using both pipes to fill the pool?

Example:  An experienced bricklayer can work twice as fast as an apprentice bricklayer.  If it takes the two bricklayers 8 hours to finish the job, how long does it take each to do the job alone? 

Example:  Water from a tank is being used for irrigation at the same time as the tank is being filled.  Two inlet pipes can fill the tank in 6 h and 12 h, respectively.  The outlet pipe can empty the tank in 24 hours.  How long would it take to fill the tank if all three pipes were open?

Hint: When something is working against the job, use a negative (minus) rather than a positive (plus).

Uniform Motion Problems

We have done these before, we used:      Distance = Rate  
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  Time
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For this chapter, we will know something about the time, so we will use the following form of the above equation:
Example:  A commercial jet travels 1620 miles in the same amount of time it takes a corporate jet to travel 1260 miles. The rate of the commercial jet is 120 mph greater than the rate of the corporate jet.  Find the rate of each plane.

Let 
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 be the rate of the corporate jet.  Then
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 is the rate of the commercial jet.
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Now use the fact that it takes the same amount of time for both trips.

Example: A sales executive drives 32 miles by car and then an additional 576 mi by plane.  The rate of the plane was nine times the rate of the car.  The total time of the trip was 3 hours.  Find the rate of the plane.
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Let R be the rate of the car. Then 9R is the rate of the plane.

Now use the fact that that the total time of the trip was 3 hours.
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Example: A plane can fly 300 miles downwind in the same time as it can travel 210 miles upwind.  Find the speed of the wind if the plane can fly 225 mph in still air.


Hint: If 
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 is the speed of the wind, then the rate of speed of the plane with the wind is 
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Example:  Two bond funds pay interest at rates that differ by 2%. Money invested for one year in the first fund earns $315 interest. The same amount invested in the second fund earns $385. Find the lower rate of interest.



We use the basic formula 
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Let 
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 be the interest rate of one of the accounts.

Now use the fact that the principals were the same.
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In this section, you will learn about ratios, unit costs, and rates.

RATIO:

A comparison of two numbers or two quantities using division is called a Ratio. We use ratios in many different situations:

In a gas oil mixture, we must use 1 part oil for 10 parts of gas.


A certain plant food requires a mixture of 10 drops of plant food per every gallon of water.

We have three ways to represent ratios: 



The ratio of 13 to 49 can be represented by :
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Remember that a ratio is nothing more than a fraction. So we must always write the ratio in simplified form.

EXAMPLE: Express each phrase as a ratio in simplified form:


a.) The ratio of 8 to 12.



b.) The ratio of 3.2 to 16.

c.) The ratio of 8 ounces to 2 pounds.

d.) The ratio of 2 feet to 2 yards

EXAMPLE: In a college graduating class, 224 students out of 632 went on to graduate school. Write a fraction in simplified form to express the ratio of the number of students continuing their education to the number in the graduating class.

UNIT COSTS:
The unit cost of an item is the ratio of its cost to its quantity.


12 lbs of rice costs $8.99 or 2 lbs of rice costs $2.50.  Which is the better buy?



8.99 for 12 pounds or 2.50 for 2 lbs?  We need their unit costs:
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75 cents per pound or $1.25 per pound.


The better buy would be 12 lbs of rice for $8.99.

EXAMPLE: A 30 pound bag of fertilizer costs $12.25, and an 80 pound bag costs $30.25. Which is the better buy?



RATES:


When ratios are used to compare quantities with different units, they are called rates.  For example: a worker receives $12,000 for 8 weeks of work.  The weekly rate is given by:
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 for one week.

EXAMPLE: An airplane travels from Chicago to San Francisco, a distance of 1,883 miles, in 3.5 hours. Find the rate of speed of the plane.

EXAMPLE:  SALES TAX RATE

We can write the sales tax rate as a ratio of amount of sales tax to the cost without tax.


The taxes on a $40,000 dollar car were $3,200. Find the tax rate for this purchase. 

In the last section you learned about ratios.  The ratio of 1 to 2 is the same ratio as 5 to 10.  When two ratios are the same, we call it a proportion.

PROPORTION:

A proportion is a statement that two ratios are equal.

A recipe calls for 2 eggs for every 3 cups milk.  At this rate we would have 8 eggs for 12 cups of milk.



We express this as the equality if two fractions: 
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Sometimes we say 2 is to 3 as 8 is to 12.

EXAMPLE:  Find the number for 
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 that makes a proportion:



a.) 
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We have an easy way to determine if an equation is a proportion:


An equation is a proportion if the cross products are equal.
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When two pairs of numbers form a proportion, we say they are proportional. 5,14 and 45, 126 are proportional.

Determine if the following pairs are proportional:


a.) 
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SOLVING PROPORTIONS:
If we know three terms in a proportion, we can equate the cross products and determine the fourth number to make it a proportion.

EXAMPLE: Solve the following proportions:


a.) 
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EXAMPLE: If 9 tickets to a concert cost $112.50, how much will 15 tickets cost?

EXAMPLE: A solution should contain 2 ounces of alcohol for every 7 ounces of water. How much alcohol should be added to 20 ounces of water to get the proper concentration?

EXAMPLE: 200 elk are tagged and released. Two weeks later 150 elk are observed and 5 of them are tagged. Estimate how many elk are there.

SIMILAR TRIANGLES:

If two angles of a triangle have the same measures as two angles of a second triangle, the triangles have the same shape.  We call triangles with this property similar. To get a similar triangle from an existing triangle, you multiply every side by the same number.


PROPERTIES OF SIMILAR TRIANGLES:



If two triangles are similar, all pairs of corresponding sides are proportional.
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EXAMPLE: A tree casts a shadow 18 feet long at the same time as a woman 5 feet, 6 inches tall casts a shadow 1.5 feet long. Find the height of the tree.

EXAMPLE: An airplane ascends 100 feet as it flies a horizontal distance of 1,000 feet. How much altitude will it gain as it flies a horizontal distance of 1 mile?
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