Algebra I

Unit 3

Functions and 

Formal Patterns

Part 2

Name: ____________________

Teacher: _______________

Period: ________

A Test of Television

A group of students set out to see if the number of hours they watched television yesterday relates to their scores on today’s tests.   They polled each student in the group and drew a scatterplot of their results.
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Use the graph above to answer the following questions.

1. What does the “squiggle” on the vertical axis mean?
____________________________________
______________________________________________________________________________

2. Two students each watched two hours of TV.  What does the graph say about their scores?

       ______________________________________________________________________________

3. For how many hours did the student who scored 85 watch TV? __________________

4. Does there seem to be a relationship between the number of hours a student watches TV and the 

score he/she makes on the test?____________________________________________________

5. Could a student watch a lot of TV and still have high test scores?_________________________

6. If this scatterplot represents the grades of a student who “never studies”, is there still a relationship 

between the time watching TV and test scores?  Why or Why not?__________________________


_______________________________________________________________________________

Independent/Dependent Notes

The ____________________ variable affects the ____________________ variable.

Independent variable:












Dependent variable:













Identify the independent variable and state its relation to the dependent variable in the table below

	Quantity A
	Quantity B
	Independent Variable
	As the independent variable increases, the dependent variable ….
	Positive, Negative, or No Correlation

	Number of party guests
	Amount of food per guest
	
	
	

	Time teacher spends grading
	Number of students
	
	
	

	Income at theatre
	Number of tickets sold
	
	
	

	Number of cigarettes smoked
	Average life expectancy
	
	
	

	Remaining distance to destination
	Distance traveled
	
	
	

	Number of miles driven
	Number of times gas is needed
	
	
	


Dependent and Independent variables in graphs: 

     The terms dependent and independent variables describe how the variables in a relationship are associated to each other. The value of the  __________________   variable, as its name implies, is determined by the value of the ______________variable.
[image: image1.png]Dependent variable —
The amount of maney

veised depends on he ar
Pumber of cars washed. The Car Wash

012z 45678 5 WU LI

b ot Cxs

Independont variable
“the number of cars
washed





[image: image2.png]Price of Apples
Dependent variable — »
The cost of the apples 2 r
depends on the number 1
Of poungs of ampies H
purchased. o4
i
8
S
p
H Independent variable -
vz s s e 7 33w oul e ot ofpnce
Number of pounds. i





Refer to the following graphs. Label the independent and Dependent Variables. Describe the relationship between the variables.

                     [image: image3.emf]

1. You are given the following data on the relationship between John’s test score and the number of

      hours he studies. Plot the data on the scatter plot provided. Label the axis accordingly.



  What are the independent and dependent variables?

        How are the independent and dependent variables related? (Be as precise as you can)

2. You are given the following data on the relationship between the number of dinner guests at

       Mary’s house and the amount of time she will need to prepare dinner.

  What are the independent and dependent variables?

        How are the independent and dependent variables related? (Be as precise as you can)

Dependent Relationships

Rewrite each of the following situations in the form: ___________depends on ________   or    ___________is a function of___________.  Then underline the independent variable and circle the dependent variable.

1. The distance that you are from the reading lamp and the amount of light it shines on your book is related.

2. The number of used aluminum cans you collect is related to the number of dollars refunded.

3. The more air that you blow into a balloon causes the size of the balloon to increase.

4. Your age and your height are related.

5. The distance you are from the band and how loud it sounds to you are related.

6. The bigger the diameter of a pizza, the more it costs.  Yum.

7. The more you exercise, the more calories you burn.

8. Dan Druff’s age and the number of hairs on his head are related.

9. You pull the plug out of the bathtub.  The amount of water remaining in the tub and the number of seconds since you pulled the plug is related to each other.

Name: ___________________






Period: _____

Independent and Dependent Variables- Identify the independent and dependent variables in each sentence 
1. The higher the temperature of water, the faster the egg will cook 

The _______________ causes the ____________________ to change. 

IV:______________________ DV:____________________ 
2. An investigation was done to see if keeping the lights on for different amount of time each day affected the number of eggs the chicken lay. 

The _______________ causes the ____________________ to change.
 IV:______________________ DV:____________________ 
3. The time it takes to run a mile depends of the amount of exercise a person gets. 

The _______________ causes the ____________________ to change. 
IV:______________________ DV:____________________ 
4. Grass will grow taller if it is watered and fertilized more. 

The _______________ causes the ____________________ to change. 

IV:______________________ DV:____________________ 
5. An investigation was performed to see if corn seeds would sprout at different times depending on the temperature of the air in which they were placed. 

The _______________ causes the ____________________ to change. 

IV:______________________ DV:____________________ 
6. The amount of algae growth in lakes seems to be directly related to the number of sacks of fertilizer sold. 

The _______________ causes the ____________________ to change. 

IV:______________________ DV:____________________ 
7. The amount of pollution produced by cars was measured for cars using gasoline containing different amounts of lead. 

The _______________ causes the ____________________ to change. 

IV:______________________ DV:____________________ 
8. Students in science class carried out an investigation in which a flashlight was pointed at a screen. They wanted to find out if the distance from the light to the screen had any affect on the size of the illuminated area. 

The _______________ causes the ____________________ to change. 

IV:______________________ DV:____________________
9. The score on the final test depended on the number of study questions the student completed. 

The _______________ causes the ____________________ to change. 

IV:______________________ DV:____________________ 
10. A study was done with white rats to see of the number of offspring born with birth defects was related to the number of minutes of exposure to x-rays by the mother rats. 

The _______________ causes the ____________________ to change. 

IV:______________________ DV:____________________ 
11. Five groups of rates are fed identical diets except for the amount of vitamin A that they receive. Each group gets a different amount. After 3 weeks on the diet, the rats are weighed to see if the amount of vitamin A received has affected their weight. 

The _______________ causes the ____________________ to change. 

IV:______________________ DV:____________________ 
12. The state agriculture department has been counting the number of foxes in Brown county. Will the number of foxes have any affect on the rabbit population? 

The _______________ causes the ____________________ to change. 

IV:______________________ DV:________________
Name: ____________________




Period: __________

INDEPENDENT/DEPENDENT VARIABLE WORKSHEET 1
For questions 1-4, circle the independent variable and underline the dependent variable. 

1. 
Depth of water



temperature of water
2. 
Distance traveled



time traveled 
3. 
Age of student



height of student
4. 
Cost of book




number of books
1. 
Amount of money in wallet

number of pizzas bought
2. 
Number of question right on quiz 
points earned on quiz
3. 
Height of tree 



years since tree was planted 
4. 
Temperature 



time of day from 6 am to 4pm
5. 
Number of students


time it takes to grade papers 
6. 
Grade on exam
 


hours spent studying 
7. 
CD sales 




profit from sales 
8. 
Temperature of meatloaf


time in oven



For graphs 9-12, label the x and y axes and put the labels on the correct axis. 
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Types of Correlation

Positive Correlation:
            The correlation in the same direction is called positive correlation. If one variable increase other is also increase and one variable decrease other is also decrease. For example, the length of an iron bar will increase as the temperature increases.
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Positive Correlation




Negative Correlation:
            The correlation in opposite direction is called negative correlation, if one variable is increase other is decrease and vice versa, for example, the demand of a particular commodity is increase as price of such commodity is decrease.
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No Correlation or Zero Correlation:
            If there is no relationship between the two variables such that the value of one variable change and the other variable remain constant is called no or zero correlation.
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Independent and Dependent Practice

Identify the independent variable and state its relation to the dependent variable in the table below

	Quantity A
	Quantity B
	Independent Variable
	As the independent variable increases, the dependent variable ….
	Positive, Negative, or No Correlation

	Age 

(years 1 – 10)
	Height

	
	
	

	Flavor of gum
	Time chewed
	
	
	

	Amount of payoff
	Number of lottery winners
	
	
	

	Number of people in front of you in line
	Time to wait in line
	
	
	

	Color of jeans
	Number of times washed
	
	
	

	Number of bites taken
	Length of the banana
	
	
	


Independent and Dependent Homework

Identify the independent variable and state its relation to the dependent variable in the table below

	Quantity A
	Quantity B
	Independent Variable 

(A or B)
	As the independent variable increases, the dependent variable ….
	Positive, Negative, or No Correlation

	Amount a person pays in taxes
	His/Her adjusted income
	
	
	

	Condition of the pavement of city streets
	Amount of traffic passing
	
	
	

	Number of moths around a light
	The brightness of the light
	
	
	

	Price for a dozen eggs
	The size of the eggs
	
	
	

	Growth of your fingers
	Your age from 1 – 13 years
	
	
	

	Amount of the electric bill
	Number of kilowatt hours used
	
	
	

	Lines on the paper
	Holes in the paper
	
	
	

	Amount of Coke in the can
	The number of sips you’ve taken
	
	
	

	Amount of sole on your tennis shoe
	Number of marathons you’ve run
	
	
	

	Number of days with no rain
	Amount of brown grass in your yard
	
	
	

	Number of people at a bar-b-que
	Amount of 

bar-b-que sauce
	
	
	

	Paper in the printer
	Number of copies already made
	
	
	

	Distance from northern shore
	Amount of time sailed south
	
	
	

	Distance from northern shore
	Amount of time sailed north
	
	
	


Use the data in the table below to draw a scatterplot on the given graph.  Choose a reasonable scale and label each axis.  

Height and Hourly Pay of Ten People

	Height (inches)
	Hourly Pay (dollars)
	Height (inches)
	Hourly Pay (dollars)

	62
	$ 6.00
	72
	$ 8.00

	65
	$ 8.50
	72
	$ 6.00

	68
	$ 6.50
	73
	$ 7.50

	70
	$ 6.00
	74
	$ 6.25

	70
	$ 7.50
	74
	$ 8.00


	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	



Does there appear to be a dependency relationship between a person’s height and his/her hourly pay?  Why or why not?

_________________________________________________________________________________

_________________________________________________________________________________

Use the table below to answer the questions that follow.

	Type of Food
	Grams of Fat*
	Number of Calories*

	Milk
	8
	150

	Eggs
	6
	80

	Chicken
	4
	90

	Ham
	19
	245

	Ice Cream
	14
	270

	Corn
	1
	70

	Ground Beef
	10
	185

	Broccoli
	1
	45

	Cheese
	9
	115


* Per Serving

2. Draw a scatterplot.  Label the x-axis (horizontal) as Fat(g) and the y-axis (vertical)  as # of calories


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


3. Is there a correlation between calories and grams of fat?___________ 

If so, what type of correlation?___________________________________

Trend Lines and Correlations


Name___________________________
  






            Date ________________ Period _____

1.  The relationship between the cost of renting a car from the Wrecko Car Rental Company and number of days for the rental is shown below.

	Days
	1
	2
	3
	4
	7
	10

	Rental $
	30
	53
	76
	99
	168
	237


a.
Identify the independent and dependent variables.

b.
Make a scatterplot of the data.  Remember to label and scale your axes.

c. 
Does the scatterplot show positive, negative, or no correlation?

d. 
Draw the trend line.

e. 
Based on this line, predict the cost of renting a car for 13 days.

f. Based on this line, predict the number of days a car can be rented of the cost is $265.

          g.          Based on the trend line, what type of correlation is being demonstrated?

2.  David is practicing for a track meet. The relationship between time it takes David to run the 400 meter dash number of weeks he has practiced shown below.

	Weeks practiced
	1
	2
	3
	4
	7
	10

	Time

(seconds)
	60
	55
	51
	46
	30
	20


a.
Identify the independent and dependent variables.

b.
Make a scatterplot of the data.  Remember to label and scale your axes.

c. 
Does the scatterplot show positive, negative, or no correlation?

d. 
Draw the trend line.

e. 
Based on this line, predict the amount of gas remaining after 8 weeks of practice.

f..         Based on the trend line, what type of correlation is being demonstrated?


3. A company that develops answering machines has tested a model to determine how much time a machine will take to rewind a cassette tape.  These are the average rewind times for one side of a cassette.


a.
Identify the independent and dependent variables.

b.
Make a scatterplot of the data.  Remember to label and scale your axes.

c.
Does the scatterplot show positive, negative, or no correlation?

d.
Draw the trend line.

e.
Predict the rewind time for a 35(minute tape.

f.
 Predict the length of the tape if the rewind time is 60 seconds.  Does the answer make sense?

             g.       Based on the trend line, what type of correlation is being demonstrated?
4. The relationship between the Math and Science grades (M, S) at the end of the semester for 6 students is as follows:

(83, 77), (95, 90), (90, 80), (85, 72),  (80, 80), (80, 70)

a.
Identify the independent and dependent variables.

b.
Make a scatterplot of the data. Remember to label and scale your axes.

c.
Does the scatterplot show positive, negative, or no correlation?

d.
Draw the trend line.

e.
Predict the Math grade of a student who earns an 85 in Science.

f.
Would you expect your prediction to be absolutely true?  Explain.

             g.       Based on the trend line, what type of correlation is being demonstrated?
5.
Scientists are studying the deer mouse population in a state park.  Each time the scientists capture and release a deer mouse they record the total length from nose to tail and also the length of the teeth.  The two measurements are listed in the table below.


a.
Identify the independent and dependent variables.

b.
Make a scatterplot of the data. Remember to label and scale your axes.



c.
Does the scatterplot show positive, negative, or no correlation?

d. 
Draw the trend line.

e. 
Based on this line, predict the tooth length of a deer mouse 22cm long.


Data Sets: For the following sets of data…

a.
Identify the independent and dependent variables.

b.
Make a scatterplot of the data. Remember to label and scale your axes.



c.
Does the scatterplot show positive, negative, or no correlation?

d. 
Draw the trend line.

e. 
Based on this line, describe the correlation.

A.   The table below shows the keyboarding speeds of 12 students in words per minute (wpm) and their weeks of experience.

	Experience in weeks
	4
	7
	8
	1
	6
	3
	5
	2
	9
	6
	7
	10

	Keyboarding Speed (wpm)
	33
	45
	46
	20
	40
	30
	38
	22
	52
	44
	42
	55




[image: image10]
B.  The table below shows the heights and weights of each of 12 players on a pro basketball team.

	Height (in.)
	75
	82
	75
	74
	80
	80
	75
	79
	80
	78
	76
	81

	Weight (lb)
	180
	235
	184
	185
	230
	205
	185
	230
	221
	195
	205
	215



C.  The table below shows the miles driven and fuel used of each of 12 families’ summer trips.

	Miles Driven
	200
	322
	250
	290
	310
	135
	60
	150
	180
	70
	315
	175

	Fuel used (gallons)
	7.5
	14
	11
	10
	10
	5
	2.3
	5
	6.2
	3
	11
	6.5




C. The table shows correlation between the number of hours spent in the mall and the number of dollars spent.
	Hours in Mall
	10
	8
	9
	3
	1
	2
	5
	6
	7
	8
	2
	3

	Dollars Spent
	40
	15
	24
	20
	10
	35
	50
	70
	18
	25
	100
	60



D.  The table below shows the length and the weight of several humpback whales.  Their weight is in long tons which is about 2240 pounds.

	Length (feet)
	40
	42
	45
	46
	50
	52
	55

	Weight

(long tons)
	25
	29
	34
	35
	43
	45
	51



E. For 10 days, Romero kept a record of the number of hours he spent listening to music. The information is shown in the table below.

	Day
	1
	2
	3
	4
	5
	6
	7

	Hours 
	9
	3
	2
	6
	8
	6
	10




Pitcher Perfect

A baseball pitcher has just returned to active play after recovering from an injury.  The team trainer has limited him to throwing only 15 pitches in each practice session.  The pitcher throws curve balls and fast balls, and wants to practice both.  The trainer kept a tally so the pitcher will not go over 15 pitches.

1. Make a table of all possible pairs of fast balls and curve balls the pitcher can throw.

	Fast Balls (f)
	Curve Balls (c)

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


2. Represent the information in your table graphically using the large graph paper provided by your 

teacher.  It is customary to put the dependent variable in a relationship on the vertical axis and the independent variable on the horizontal axis.  Discuss with your group whether one variable is dependent on the other.  Decide on a scale for your graph and label the axes.

3. What happens to the number of curve balls as the number of fast balls increases?  

_______________________________________________________________________________

_______________________________________________________________________________

4. Do you think it is easier to determine this relationship from the table or the graph?_____________

Why?__________________________________________________________________________

5. What do you notice about the pattern of dots on your graph?______________________________

_______________________________________________________________________________

6. Write an equation using c and f that says that the sum of curve balls and fast balls is always equal 

to 15. ____________________________________________

7. Write am equation using c and f that shows what the number of curve balls equals. Substitute a 

few pairs of numbers into the equation to see that it works.________________________________

8. Would it have made sense to draw a line through the points on your graph of f and c? __________

Why or why not?_________________________________________________________________

_______________________________________________________________________________

9. How should this graph be different that the graph you did for curve balls and fast balls?  Why?

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

Discrete/Continuous Notes

The following graphs are examples of continuous relationships.
       


The following graphs are examples of discrete relationships.


Continuous:














Discrete:















Example 1:
State if the following is an example of a continuous relationship or discrete relationship and why?
a.




b.




c. 

a.




b.




c.






Let’s Be Discrete

Sometimes it makes sense to connect the points in a graph and sometimes it doesn’t.

[image: image11.emf]

Meters Traveled in One Pedal


Temperature at Various Altitudes

    Revolution in Gears 1 – 10 of a Bicycle
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Jake’s Commute and Other Graph Stories

Answer the following questions based on the graph below.


1.
 Identify the independent and dependent variables. State the relationship in a sentence of the form 

_____________________________________ depends on ______________________________________.

2. 
How far does Jake travel in the first ten minutes of his trip?  ______________________________________

3. 
How far does he travel in the last ten minutes of his trip?_________________________________________

4. 
Why do you think he was able to go so much further during the last part of his trip? 

______________________________________________________________________________________

5. 
What does the flat section of the graph indicate? _______________________________________________

6. 
Jake shows his graph to a friend who comments that he didn't realize Jake had to walk up such a large hill 

to get to school How is his friend misreading the graph? 

_____________________________________________________________________________________

_____________________________________________________________________________________

Sketching and Reading Graphs

1. This graph shows the height of a football above the ground from the time the ball was snapped for a field goal attempt.

Over which time period did these events occur?

a. the holder received the snap  ______

b. the ball was increasing in height ______

c. the ball was kicked  ______

d. the ball landed in the stands behind the 

goal posts  ______

 2. This graph shows one team's score during the course of a football game.

Give the letter that corresponds to the time these events occurred.

a. the team scored a touchdown 
 (worth 6 points) _____

b.  the team kicked the extra point  ______

c.  the team kicked a field goal 
 (worth 3 points) ____
d.  the team scored its first points ______

3.
 Draw a graph to show the price a fan would have to pay to purchase tickets for a football game. Each ticket costs $10.00. Make a conscious decision whether or not to connect the points on the graph.
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Hours Watching Television





� INCLUDEPICTURE "Art:jake.pict" \* MERGEFORMAT ���





� INCLUDEPICTURE "Art:football.new.pict" \* MERGEFORMAT ���





� INCLUDEPICTURE "Art:football.3.pict" \* MERGEFORMAT ���
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number of students





cost (in dollars)
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10.
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11.











Time traveled





Number of people in line
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Record  Time (min)�
Rewind Time (sec)�
�
23�
95�
�
30�
106�
�
45�
124�
�
50�
135�
�
60�
148�
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Length (cm)�
Tooth Length (mm)�
�
14�
10�
�
20�
13�
�
19�
12.5�
�
16�
11�
�
11�
8.5�
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a. Identify the independent and dependent variables.





b. Make a scatterplot of the data. Remember to label and scale your axes.		





c. Does the scatterplot show positive, negative, or no correlation?





d. Draw the trend line.











a. Identify the independent and dependent variables.





b. Make a scatterplot of the data. Remember to label and scale your axes.		





c. Does the scatterplot show positive, negative, or no correlation?





d. Draw the trend line.
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a. Identify the independent and dependent variables.





b. Make a scatterplot of the data. Remember to label and scale your axes.		





c. Does the scatterplot show positive, negative, or no correlation?





d. Draw the trend line.
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a. Identify the independent and dependent variables.





b. Make a scatterplot of the data. Remember to label and scale your axes.		





c. Does the scatterplot show positive, negative, or no correlation?





d. Draw the trend line.
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a. Identify the independent and dependent variables.





b. Make a scatterplot of the data. Remember to label and scale your axes.		





c. Does the scatterplot show positive, negative, or no correlation?





d. Draw the trend line.
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a. Identify the independent and dependent variables.





b. Make a scatterplot of the data. Remember to label and scale your axes.		





c. Does the scatterplot show positive, negative, or no correlation?





d. Draw the trend line.
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