Chapter 7 

Advanced Common Core

Proportions, Percents & Interest

This packet belongs to: ___________________________________________________
These are fractions you need to memorize as decimals and percents.

	Fraction
	Decimal
	Percent
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Ratio, Proportions & Rates
Ratio --__________________________________________________________
three ways to write a ratio:

Always reduced to lowest terms.  Must be things that can be converted from one group to another.
EXAMPLES: 

1. Calculate the student to teacher ratio    2. Calculate the doors to windows ratio

Proportion --______________________________________________________
3 ways to solve
    Equivalent fractions                   Reduce first                       Cross products
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1. Bananas were selling for 2 kg for $.29.  How much would 6 kg of bananas cost?

2. The price for pens was 3 for $.59.  How much would 27 pens cost?

3. Old books were selling for 2 books for $.25.  How many books could be bought for $28.50?

4. How much money would Jane have saved in 73 weeks if she saved $3 every 5 weeks?
Rates --________________________________________________________________________
___________is always on bottom.  ______________ is always on the top.  Must be things that can NOT be converted from one group to another.
Unit price -- _____________________________________________________________________
EXAMPLES:

1. 5 magazines for $3.50


2.   2 records for $11.94

You can also use the unit price to find the better buy.

EXAMPLES:


1. 36 oz can of tomatoes for $2.95 or 3 lb. can of tomatoes for $3.50

2. 8 nails for $1.20 or 12 nails for $1.40

Percent of a number
Solving percent problems is easy if you know the percent equation.
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1.  What is 22% of 350?                            
   2.   What percent of 80 is 16?

3.  12 ½ % of 36 is what number?              
    4.  12 is what percent of 50?

5.  250 is 125% of what number?
          

     6.   16 is 10% of what number?

7. In February 36% of the 500 students who attended Jackson School were absent due to illness.  How many students were absent?

8. 18 of the 25 girls who tried out for the baseball tem were selected for the team.  What percent were not selected?

9. Jo saved $6 for a new calculator.  If this is 37 ½ % of the amount she needs, what is the price of the calculator?
Percent of Increase and Decrease
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EXAMPLES:

Find percent of increase or decrease


1.  24 to 4



2.  300 to 500


3.  10 to 30

Solve

4.  $52 decrease 20%

5.  $14 increased 35%

6.  400 increased 150%

PROBLEMS:

1. A $45 ski jacket is now on sale for $36.  What is the percent of decrease?

2. In a certain area of southern California, lightning started 35 forest fires in one month.  The following month the number of fires dropped to 21.  What was the percent of decrease?

3. At the beginning of the school year there were 25 students in a karate class. In May, the class had increased by 20%.  How many students were in the class in May?

4. The price if a hair dryer has been reduced 15% and the new price is $34.00.  What was the original price?
Constant of proportionality

Each school year, the 7th graders who study Life Science participate in a special field trip to the city zoo. In 2010, the school paid $1260 for 84 students to enter the zoo. In 2011, the school paid $1050 for 70 students to enter the zoo. In 2012, the school paid $1395 for 93 students to enter the zoo.

a. Is the price the school pays each year in entrance fees proportional to the number of students entering the zoo?
b. Why or why not?

c. Identify the constant of proportionality and explain what it means in the context of this situation.

d. What would the school pay if 120 students entered the zoo?

e. How many students would enter the zoo if the school paid $1,425?
Do we have enough gas to make it to the gas station?
Your mom has accelerated onto the interstate beginning a long road trip and you notice that the low fuel light is on, indicating that there is a half a gallon left in the gas tank. The nearest gas station is 26 miles away. Your mother keeps a log where she records the mileage and the number of gallons purchased each time she fills up the tank. Use the information in the table below to determine whether you will make it to the gas station before the gas runs out. You know that if you can determine the amount of gas that her car consumes in a particular number of miles, then you can determine whether or not you can make it to the next gas station.
Mother’s Gas Record
	Gallons
	Miles driven

	8
	224

	10
	280

	4
	112


a. Find the constant of proportionality and explain what it represents in this situation.

b. Write an equation that will relate the miles driven(y) to the number of gallons of gas(x).
c. Knowing that there is a half-gallon left in the gas tank when the light comes on, will she make it to the nearest gas station? Explain why or why not.

d. Using the equation found in part b, determine how far Mom can travel on 18 gallons of gas. 
e. Using the equation found in part b, determine how many gallons of gas would be needed to travel 750 miles.
Homework. Show all work on a separate sheet of paper.
1. Tammy has three pets.  A guinea pig, a cat and an elephant.  Tammy has to feed her pets each day.  She feeds the animals based on the labeling on the package.  The cat weighs 7.3 lbs. and gets 4/5 of a cup of food.  The guinea pig weighs .3 lbs. and gets .033 cups of food. The elephant weighs 7,500 lbs. and gets 821 67/73 cups of food.  Determine if the food is proportional to the weights of the pets.
2. Adrian just timed four of his friends running in a race.  Problem is they all ran different distances.  He recorded the information in the table below.

	
	Distance in miles
	Time in minutes

	Friend 1
	7/8
	½

	Friend 2
	1.4
	4/5

	Friend 3
	3.85
	2 1/5

	Friend 4
	5.6
	3.2


a) Are the runner’s distances proportional to their times? Why or why not? 
b) Identify the constant of proportionality and explain what it means in the context of this situation.
c) Write an equation that relates the distance in miles (y) to the time in minutes (x).
d) How far would a runner have gone if they were running for 8.2 minutes?

e) How long would it take a runner to run 32.2 miles?
3. Celia was watching a frog out her window and she recorded the number of flies it ate over a period of 100 days.  Unfortunately she’s not that organized, so she lost the first page. The second page only has 4 days and they are out of order. She was very careful to only include the parts of the fly the frog ate. Sometimes the frog didn’t eat the whole fly. She is really cool so she made a table of values for you to use for this homework problem.  
	Day
	# of flies

	20
	26 2/3

	25
	33 1/3

	32
	42 2/3

	75
	100


a) Are the # of flies proportional to the days? Why or why not? 

b) Identify the constant of proportionality and explain what it means in the context of this situation.

c) Write an equation that relates the # of flies (y) to the time in days (x).

d) How many flies will the frog eat on day 100?

e) How many days will have passed when the frog eats 1,666 2/3 flies?

Graphs and Tables of Proportional Relationships
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1.  Create a ratio table below for the following statement,  “Tracy can ride her bike 30 miles in 3  hours.”


a.  What is the unit rate for this relationship?

b.  How many miles did she ride after 2 hours?

c.  Make a graph for the table. Using a straight 

edge, draw a line through all the points.  Notice 

that the line goes through point (0,0).

d.  What does the ordered pair (5,50) tell us?
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2.  Create a ratio table below for the following situation.  A vine grows 2.5 feet every 3.5 days.  

a.  What is the unit rate for this relationship?

b.  Make a graph for the table. Using a straight 

edge, draw a line through all the points. 

c.  How tall is the plant after 10 days?

d.  Is the length of the vine on the last day 

proportional to the number of days of growth?

3.  Which situation below represents a proportional relationship between the number of laps run by each student and their time? To find out, make a graph of each. Explain which one shows a proportional relationship.[image: image34.png]Desmond’s Time (s)
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Homework.  
1. The slowest mammal on earth is the tree sloth.  It moves at a speed of 24 inches every 20 seconds. Make a table to find the number of feet walked for 1, 2, 3 and 4 minutes.  Graph the points on the coordinate plane below and explain whether the sloth’s time is proportional to it’s distance traveled.
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2. The cost of renting video games from Games Inc. is shown in the table below.  Draw a graph and divide y by x to see if the data is proportional.
	Number of games
	Cost ($)

	1
	3

	2
	5

	3
	7

	4
	9
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3.  Plant A is 18 inches tall after 1 week, 36 inches tall after two weeks, and 62 inches tall after three weeks.  Plant B is 17 inches tall after two weeks, 25.5 inches tall after three weeks, and 34 inches tall after four weeks.  Make a graph to determine which plant represents a proportional relationship between the plants’ height and the number of weeks.

       Plant A  




 
Plant B
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4.  The greenhouse temperatures at certain times are shown in the table below.  The greenhouse maintains temperatures between 65 degrees F and 85 degrees F.  Suppose the temperature increases at a constant rate.  Create a graph of the time and temperatures at each hour from 1:00 p.m. to 8:00 p.m.  Is the relationship proportional?  Explain using complete sentences.
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Commissions, Discounts, Royalties

commission- ___________________________________________________________________
royalty- _______________________________________________________________________
discount- ______________________________________________________________________
**Remember- if there is a discount of 15%, you would pay  __________%

EXAMPLES:

1.  If a jacket normally costs $42, what would it cost if discounted 20%?

2. A real estate agent sold a hours for $85,000 and received a 5% commission.  How much money did she receive?

3. A book salesman earned $28,000 in royalties during the past year.  If these earnings were based on a 12% rate, what was the value of the books he sold?

4. Marty bought a minibike that had been discounted 60%.  If she paid $96, what was the original price of the minibike?

5. A gold necklace regularly sells for $76.  If the necklace is on sale for 60% off, what will the sale price be?

Taxes and Tips
Taxes and tips are both increases on a sale or a bill.  Sales tax is paid on items that you purchase. Rates vary by county.  The amount you tip is optional and usually based on the quality of the service you receive. Taxes are not optional. Lorain County has a 6.5% sales tax rate. 
 Examples
1. A bicycle is on sale for $189.50. The sales tax rate is 5%. What is the total price? 

2. Rosa and her friends are eating out for dinner. The bill was $45.80. They want to leave a 20% tip. How much should they leave for tip? 

3. Rick bought 3 shirts for $18 each, 2 pair of socks for $3.99 a pair, and a pair of slacks for $45.00. The sales tax rate is 8.5%. What was his total bill? 

4. Shinya went to the salon. The cost of her haircut was $16.00. He tipped the barber 15%. What was the total cost? 

5. Lisa's store collects 5% sales tax on every item sold. If she collected $22.00 in sales tax, what was the cost of the items her store sold? 

6. A snowmobile priced at $2,800 is on sale for 20% off. The sales tax rate is 8.25%. What is the sale price including tax? 

7. Megan bought 50 beads for $9.95. She received a 10% discount, and she paid a sales tax of 6%. How much did she pay for the beads? 

8. The Rodriguez family went to dinner at Pasta Palace. Mr. Rodriguez ordered a meal for $6.25; Mrs. Rodriguez ordered a meal for $7.50; the 2 children ordered individual pizzas for $4.99 each. The sales tax rate was 7.25% and they left a 15% tip. They had a coupon that entitles them to a 25% discount. How much was the total bill with the discount, tax and tip?
9. Bill and his 3 friends went to Red Robin. Their order consisted of 2 hamburgers at $5.49 each, a chicken sandwich for $6.25, an order of ribs for $12.99, and 4 sodas at $1.75 each. They paid a 7% sales tax, and a 20% tip. Bill the “Coupon King”, had a coupon for 10% off each item that costs more than $5.00.  How much money did lunch cost each of them including the tax and tip if they split the total equally?
Homework—show all work!
1. Eric bought a canoe for $333.75. The sales tax was 5.25%. What was his total cost? 

2. A bicycle shop is selling $500.00 bikes at 10% off. If the sales tax is 7% how much will the bike cost? 

3. A magazine advertises that a subscription price of $29.99 (for 12 issues) represents a savings of 70% from the newsstand price. What is the price of one issue at the newsstand? 

4. After the 15% sales tax the jeans were $11.50. How much was the jeans before the sales price? 

5. At a restaurant you only have $20 to spend on dinner. In addition to the cost of the meal you must pay a 5% sales tax and leave a 15% tip. What is the most expensive item you can order?

6. Mrs. Jones attended a Southern Living home party. She purchased a vase that cost $34.99, a bowl that cost $28.99 and a tablecloth for $17.99.  The shipping charge was $13.00, and 8.25% sales tax was paid on the subtotal which included the shipping charge. Mrs. Jones had two coupons for 10% off.  The person who was hosting the party said she could use them but not as a combined 20% off.  She would have to apply them both separately. Mrs. Jones was so delighted that she decided to give half the amount that she saved from the coupons to the host as a tip. What was the total amount of money that Mrs. Jones spent at the party including shipping, tax, tip, and coupons?

Dimensional Analysis
Dimensional analysis is also known as unit conversion, factor analysis, factor label, factor unit system, unit analysis, DA, and unit multipliers.  You have a great advantage once you understand dimensional analysis.  You only need to know one definition about any new unit you are introduced to in order to use it to convert that unit in any problem.  Dimensional analysis is a tool used in obtaining most science math solutions.

           Standard measure




             Time

  
               Cooking units


                                                                                       Standard weight


             Standard to metric

                                                                                                 Metric 

           Animal equivalencies                                 
                                                                                            

Dimensional analysis is a technique that is used to change any unit(s) from one to another.  There are three basic concepts that are used in unit conversion:

1. We can multiply or divide any quantity by one, and the result will still be equal to the original quantity.

2. The numeral one (1) can be written in many different ways when written in a fraction form.

As long as the numerator of the fraction equals the denominator of the fraction,(1 =1, 2 = 2, 3 = 3, etc.), the fraction is equal to one (1).  Any definition involving units can be made into a unit definition (conversion factor) equal to one.

Since any definition can be written as a fraction equal to one, this allows us to multiply by the conversion factor and not change the value of the original quantity but only what it looks like.  In dimensional analysis we multiply by definitions (conversion factors) that equal one.

3. Reviewing fraction multiplication, we recall that we can cancel before multiplying.

Basically any top can be canceled with any bottom when multiplying.  Units act like numbers but are separate from the number.  Units can also cancel tops and bottoms.

Example 1.   
3 inches can be written as a fraction by putting it over 1

We can take this fraction and multiply by one (1), the conversion factor, so by cancellation we get to a new unit, such as feet.

Example 2  
If we were asked to find how many decades were in 5 centuries, we would start with 5 centuries and proceed to multiply by definitions that equal one (1) until the unit has changed from centuries into decades.
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Example 3

How many seconds are in one year?
Example 4
How many feet per second you are traveling when you are driving 55 miles per hour? 
Example 5
Teddy the bear can eat 124,345 ants in 17 minutes.  At this rate, how many birds can he eat in 5 hours?  How many elephants can he eat in a day?  
Homework--Solve these problems using dimensional analysis. Round to the nearest hundredth on problems 1 – 6. Round to the nearest tenth and express your answer in scientific notation for number 7.  Round to the nearest pack for number 8. 
1. Grace runs three miles a day.  How many feet does she run in a day?

2. Jack drinks 10 cups of orange juice a day.  a) How many pints does he drink in a week? b) How many liters does he drink in the month of January?

3. Beth’s dog eats seven frogs a week.  How many elephants does her dog eat in a century?

4. How far would you travel in feet after 45 seconds at 60 miles per hour?

5. A great white shark can travel as fast as 35 mph.  How fast is that in feet per second?

6. Studies have shown that global warming from the greenhouse effect could raise the sea level approximately 100 centimeters in the next century.  How many feet per year is this?
7. Uni the unicorn can eat 1.7 elephants in week.  How many ants can Uni eat in year?
8. Gasp cigarettes have 5 milligrams of tar per cigarette and there are 20 cigarettes per pack. How many packs would you have to smoke to coat your lungs with 16 ounces(1 pound) of tar? 

Simple Interest

Interest formula:  I = prt

where 
I = 



p =


amount borrowed



r = 


percent (rewrite as a decimal)



t =


in years (if not in years, convert to years)

Simple interest is only paid on the original principal. (very important)


EXAMPLES:

1. Find the simple interest due on $500 borrowed at 5.5% for 2 years.

2. A loan of $5000 at 13% simple interest is to be repaid in 3 years.  What is the total amount to be repaid?

3. If Sheila paid $797.50 in interest on a 5 year loan of $5,800. What was the interest rate?
4. Henry invests $5000 in a mutual fund with an annual interest rate of 7.5%. He also has a 4-year, $10,000 loan at 3.75%. When will the amount of interest earned on the mutual fund be equal to the amount of interest paid on the loan?
5. Mr. Soprano invested a sum of money at 6% per year and 3 times as much at 4% per year.  How much did he invest at each rate if his annual return(interest) was $144?

6. Judy Smartmoney owns two bonds, one paying 1.2% interest and the other paying 2.5% interest.  Every six months, Judy receives a total of $134.40 in interest from both bonds.  If the 1.2% bond is worth $2,400, how much is the 2.5% bond worth?
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Scale Drawings

Scale drawing- _________________________________________________________________
*scale represents ration of length in drawing to real length

EXAMPLES:

The scale of a drawing is ¼ in : 4 ft.  Find the measurement in the drawing that corresponds to the given actual measurement.


1.  8 ft





2.  3 ft.

1. On a scale drawing of a submarine, each 0.5 cm represents 3 m of the actual submarine.  What length on the submarine is represented by 3 cm on the drawing.

2. If ¼ in. represents 5 yd. How long must a drawing be to represent a football field that is 100 yards long?

3. In a drawing, an ostrich is drawn 3 cm tall.  What is the actual height of the ostrich if the scale used is 1:48?

4. The scale on a map is 1 cm : 100 km.  The distance between Court City and Southbridge is 4.8 cm on the map.  What is the approximate distance between the cities?

Homework-do all problems on a separate sheet of paper.
1.  A scale drawing has a scale of 1 in. = 10 ft.  How long is a line on the drawing that represents an actual length of 22.5 feet?

2.  On a map, the distance between Charleston and Mt. Pleasant is 3.2 cm.  What is the actual distance between the two towns if the scale of the map is 1 in. = 15 mi?

3.  The actual distance between Atlanta and Nashville is 250 miles.  What is the distance between the two cities on a map with a scale of 1 in. = 20 mi?

4.  Blueprints of a house are drawn to the scale of ¼ in. = 1 ft.  A bedroom measures 4 in. by 5 in. on the blueprint.  What are the actual dimensions of the bedroom?

5.  A scale drawing of the Space Needle in Seattle, Washington has a scale of 1:110.  The height of the Space Needle is 605 feet.  Find the height of the drawing.

6. On a map, the distance between two cities is 4 ½ inches. What is the actual distance in miles between the two cities if the map’s scale is 1 in. = 80 mi?

7. You are making a scale drawing of a football stadium.  The drawing has a scale of 12 in. = 480 ft. The actual length of the football field including the end zones is 120 yards.  


a.  How long in inches is the football field on the drawing?


b.  How many times larger is the actual stadium compared to the drawing?


c.  The length of the drawing is 18 inches.  How long in yards is the actual stadium?

8.  A building is drawn with a scale of 1 in. = 3ft. The height of the drawing is 1 ft 2 in. After a design change, the scale is modiﬁed to be 1 in. = 4 ft. What is the height of the new drawing?                         
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1 foot = 12 inches


1 yard = 3 feet = 36 inches


1 mile = 1760 yards = 5280 feet








1 minute = 60 seconds


1 hour = 60 minutes


1 day = 24 hours


1 week = 7 days


1 year = 52 weeks = 365 days


1 decade = 10 years


1 century = 10 decades


1 millennium = 1000 years














3 teaspoons = 1 tablespoon


128 fluid ounces = 1 gallon*


1 cup = 8 fluid ounces


1 pint = 2 cups


1 quart = 2 pints


1 gallon = 4 quarts














1 lb = 16 ounces


1 ton = 2000 lbs








1 inch = 2.54 centimeters


1 kilogram = 2.2 lbs


1 liter = 1.06 quarts


1 mile = 1.61 kilometers


1 lb = 454 grams





1 meter = 100 centimeters


1 centimeter = 10 millimeters


1 kilometer = 1000 meters


1 liter = 1000 cm3











1275 ants = 1 fish


23 fish = 1 bird


15 birds = 1 dog


6 birds = 1 cat


1 birds = 4 frogs


24,000 birds = 1 elephant








What will his payment be per month?
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