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Math Ready . Unit 1 . Lesson 1

Task #1: Bucky the Badger

Restate the Bucky the Badger problem in your own words:

Construct a viable argument for the following:

About how many total push-ups do you think Bucky did during the game?

Write down a number that you know is too high.

Write down a number that you know is too low.

What further information would you need to know in order to determine the exact number of total
push-ups Bucky did in the course of the game?

If you're Bucky, would you rather your team score their field goals at the start of the game or the end?

What are some numbers of pushups that Bucky will never do in any game?



Math Ready . Unit 1 . Lesson 1

Task #2: Reasoning about Multiplication and Division and Place Value

Use the fact that 13x17=221 to find the following:
a. 13x1.7

b. 130x17

c. 13x1700

d. 1.3x1.7

e. 2210+13

f. 22100+17

g. 221+1.3

(Source: lllustrative Mathematics)
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Task #3: Felicia's Drive

As Felicia gets on the freeway to drive to her cousin’s house, she notices that she is a little low on gas.
There is a gas station at the exit she normally takes, and she wonders if she will have to get gas before
then. She normally sets her cruise control at the speed limit of 70mph and the freeway portion of the
drive takes about an hour and 15 minutes. Her car gets about 30 miles per gallon on the freeway, and
gas costs $3.50 per gallon. (Source: lllustrative Mathematics)

a. Describe an estimate that Felicia might do in her head while driving to decide how many gallons
of gas she needs to make it to the gas station at the other end.

b. Assuming she makes it, how much does Felicia spend per mile on the freeway?
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Math Ready . Unit 1 . Lesson 2

Magic Math: Birthday Trick

Do you believe that | can figure out your birthday by using simple math?

Get a calculator and ask your classmate to try the following. Your classmate must press
equal (or enter) between every step.

a) Enter the month of his/her birth into the calculator. (Ex: enter 5 for May)
b) Multiply that number by 7.

c) Subtract 1 from that result.

d) Multiply that result by 13.

e) Add the day of birth. (Ex: For June 14th add 14)
f) Add 3.

g) Multiply by 11.

h) Subtract the month of birth.

i) Subtract the day of birth.

j) Divide by 10.

k) Add11.

) Divide by 100.



Math Ready . Unit 1 . Lesson 3

Task #4: Miles to Kilometers

The students in Mr. Sanchez's class are converting distances measured in miles to kilometers. To
estimate the number of kilometers, Abby takes the number of miles, doubles it, then subtracts 20%
of the result. Renato first divides the number of miles by 5 and then multiplies the result by 8.

a. Write an algebraic expression for each method.

b. Use your answer to part (a) to decide if the two methods give the same answer.

(Source: lllustrative Mathematics)



Math Ready . Unit 1 . Lesson 3

Independent Practice:

Find the cost of school lunches (adult and student) for three different area schools. Then create a table
of values. Also find the number of students and teachers at each school.

Write an expression based on the table for each of the following:
Schools Student Adult

A. Cost of feeding 30 students and 5 adults
B. Cost of feeding 43 adults and 75 students
C. Cost of feeding each of the school’s students and teachers.

Find movie tickets prices at five different cities around the country. Include adult, children, matinee and
regular shows.

City Adult matinee Adult regular Child matinee Child regular

A. You have $100. In which city can you take the most adults and children to the matinee, if for every
two children there is an adult?

B. What is the cost of four children and three adults for a matinee in each of the five cities?

C. Which city has the best deal for a family of five to attend the movies? Decide whether it is a
matinee or regular show.



Math Ready . Unit 1 . Lesson 4

Task 5: Swimming Pool

You want to build a square swimming pool in your backyard. Let s denote the length of each side of
the swimming pool (measured in feet). You plan to surround the pool by square border tiles, each of
which is 1 foot by 1 foot (see figure).

S 1ft

1ft
border tile

S

A teacher asks her students to find an expression for the number of tiles needed to
surround such a square pool, and sees the following responses from her students:

4(s+1)

S2

4s+4
2s+2(s+2)
4s

Is each mathematical model correct or incorrect? How do you know?

4(s+1)

4s+4

2s5+2(s+2)

4s



Math Ready . Unit 1 . Lesson 4

Task #6: Smartphones

Suppose p and q represent the price (in dollars) of a 64GB and a 32GB smartphone, respectively,
where p > q. Interpret each of the expressions in terms of money and smartphones. Then, if possible,
determine which of the expressions in each pair is larger.

p+q and 2q

p+0.08p and g+0.08q

600-p and 600-q



Math Ready . Unit 1 . Lesson 4

Task #7: University Population

Let x and y denote the number male and female students, respectively, at a university. where x < y. If
possible, determine which of the expressions in each pair is larger? Interpret each of the expressions
in terms of populations.

X+y and 2y

Xy .
2 My



Math Ready . Unit 1 . Lesson 4

Independent Practice

For each pair of expressions below, without substituting in specific values, determine which of the
expressions in the given pairs is larger. Explain your reasoning in a sentence or two.

5+t?2 and 3-t?

15
x%+6

15
X247

and

(s?+2)(s2+1) and (s2+4)(s*+3)

8 2
) and k?+2



Math Ready . Unit 1 . Lesson 5

Task #8: Sidewalk Patterns

Sidewalk Patterns

In Prague some sidewalks are made of small square blocks of stone.

The blocks are in different shades to make patterns that are in various sizes.

Pattern #1
Pattern #2
Pattern #3
Draw the next pattern in this series.
Pattern #4
Copyright © 2011 by Mathematics Assessment Page 1 Sidewalk Patterns

Resource Service. All rights reserved.
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1. Complete the table below

Pattern number, n 1 2 3 4
Number of white blocks 12 40

Number of gray blocks 13

Total number of blocks 25

2. What do you notice about the number of white blocks and the number of gray blocks?

3. The total number of blocks can be found by squaring the number of blocks along one side of the

pattern.

a. Fill in the blank spaces in this list.

b. How many blocks will pattern #5 need?

c. How many blocks will pattern #» need?

169 =

289 =

17?

4. a. If you know the total number of blocks in a pattern you can work out the number of white
blocks in it. Explain how you can do this.

b. Pattern # 6 has a total of 625 blocks.

How many white blocks are needed for pattern #6?

Show how you figured this out.

Copyright © 2011 by Mathematics Assessment
Resource Service. All rights reserved.

Page 2
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Math Ready . Unit 1 . Lesson 5

Task #9: Expression Pairs: Equivalent or Not?

a+(3-b) and (a+3)-b

2+§ and 10+k

(a-b)? and a2-b?
3(z+w) and 3z+3w
-a+2 and -(a+2)
1 1.1

X+y and;+y

X2+4x2 and 5x?

J X2+y? and x+y

bc-cd and c(b-d)

(2x)? and 4x2

2x+4 and x+2



Math Ready . Unit 1 . Lesson 5

Task #10: Kitchen Floor Tiles

Fred has some colored kitchen floor tiles and wants to choose a pattern to make a border around
white tiles. He generates patterns by starting with a row of four white tiles. He surrounds these four
tiles with a border of colored tiles (Border 1). The design continues as shown below:

Border 1

Border 2
Border 3

Fred writes the expression 4(b-1) + 10 for the number of tiles in each border, where b is the border
number, b =1.

e Explain why Fred’s expression is correct.

e Emma wants to start with five tiles in a row. She reasons, “Fred started with four tiles and his
expression was 4(b-1) + 10. So if | start with five tiles, the expression will be 5(b-1) + 10. Is Emma’s
statement correct? Explain your reasoning.

¢ [f Emma starts with a row of n tiles, what should the expression be?

Adapted from lllustrative Mathematics
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Independent Practice

On the figure below, indicate intervals of length:
® X+1

® 3X+1
® 3(x+1)

What do your answers tell you about whether 3x+1 and 3(x+1) are equivalent?

18



Math Ready . Unit 1 . Lesson 6

Task #11: Distributive Property Using Area

Distributive Property Using Area

NAME

Write the expression that represents the area of each rectangle.

1. 5 2. 7 3. a 4. X

4 3 X

Find the area of each box in the pair.

5. Xx 3 6. a 9 7. X 2
4 |:| b
7

Write the expression that represents the total length of each segment.

Write the area of each rectangle as the product of length x width and also as a sum of the areas of

each box.
11. X 7 12. X 12 13. a 8
5 X a
AREA AS AREA AS AREA AS AREA AS AREA AS AREA AS
PrRODUCT Sum PrODUCT Sum PrRODUCT Sum
5(x+7) 5X+35

This process of writing these products as a sum uses the distributive property.

Use the distributive property to re-write each expression as a sum. You may want to draw a rectangle
on a separate page to follow the technique above.

14. 4(x+7)= 15. 7(x-3)=
16. 2(x+4)= 17. x(x+9)=
18. a(a—-1)= 19. 3m(m+2)=
20. 4(a—4)= 21. a(a—12)=

© 2007 National Council of Teachers of Mathematics
http://illuminations.nctm.org

X2 ILLUMINATIONS
—t marcopolo



Math Ready . Unit 1 . Lesson 6

Task #12: Factoring a Common Factor Using Area

Factoring a Common Factor NAME
Using Area

Fill in the missing information for each: dimensions, area as product, and area as sum

1. . ; 2. D D 3. D q 4. . D
() U] sfsx 20 | () ex| 48 | (J] 10x| 30

N

_ 2(x+6)
2xX+12

Fill in the missing dimensions from the expression given.

5. 5x+35=5( ) 6. 2x+12 =2( ) 7.3x-21=__ ( )

0 4 e e
g o ggp g g g

8. Tx-21=_( ) 9. 3x—-15=-3( ) 10. -5x+45=

O O s 0 0O
OO0 O OO0l 0 0|0 O

This process of writing a sum or difference as the product of factors is called factoring.

Factor these:
11. 4x-16= 12. -7x-35=
13. 9x-81= 14. 4x+18 =

.,(‘5‘?' [LLUMINATIONE © 2007 National Council of Teachers of Mathematics

! Marcopo http://illuminations.nctm.org



Math Ready . Unit 1 . Lesson 6

Task #13: Distributive Property

Are the expressions equivalent? Sketch and simplify to prove. If the two expressions are not equal
write the correct equivalence.

1. 3(x+3) and 3x+6

2. 6(y+1) and 6y+6

3. X(x+4) and x2+4

4. y(x+ 2) and xy+2y



Math Ready . Unit 1 . Lesson 6

5. X(x+y+2) and x?+xy+2x

6. 2x(x+3) and 2x+6

Distribute the following. Use a sketch or just distribute if you can.

1. 3(x+2)

2. 4(y-1)

3. X(x+6)

4. x(y+4)

5. 3x(x+y-1)
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Math Ready . Unit 2 . Lesson 1

Task #1: New Shoes

You want to buy a new pair of shoes. While looking around at different shoes and styles online, you
see a coupon for $10 off a pair of shoes at a local retailer in town. When you arrive at the store, you
see they have sale, 15% off any pair of shoes in stock, but you are not allowed to apply any additional
discounts. You do the math to decide whether the coupon or the 15% discount will save you the most
money, and you find out the discounted price is the same no matter whether you use the coupon or
receive 15% off from the sale. How much did the pair of shoes cost?



Math Ready . Unit 2 . Lesson 1

Task #2: Equation Problems

1. Three girls downloaded a total of 36 songs on their iPods. Jane downloaded twice as many as
Inez and since Tracy wanted to have the most, she downloaded one more than Jane did. How
many songs did each girl download?

2. A checking account is set up with an initial balance of $4,800, and $300 is removed from the
account each month for rent (no other transactions occur on the account). How many months
will it take for the account balance to reach $1,5007?

3. Peyton is three years younger than Justin. Matt is four times as old as Peyton. If you add
together the ages of Justin, Peyton and Matt, the total comes to 39 years. How old are Justin,
Peyton, and Matt?



Math Ready . Unit 2 . Lesson 1

Task #3: Gasoline Cost

You have $40 to spend on n gallons of gas that costs $3.25 per gallon. Determine whether each of the
following is an expression or an equation. Using the structure, give an interpretation of the practical
meaning of each.

1. 3.25n
2. 3.25n =26
3. 40 - 3.25n

4. 40 - 3.25n = 1.00



Math Ready . Unit 2 . Lesson 1

Task #4: Equations and Solutions
For each of the equations below, determine whether the given value is a solution or not.

1.X+2=x2+4atx=2

2.p+2=p?-4atp=-2

a5 _ _
3.a+5-1ata-0
4.28_ 1ata=0
5+a

5. 3(x-8) =3x-8atx=0

6. Which, out of the numbers 0, 1, -1, 2, -2, is/are solution(s) to the equation
4x2 - 4x - 5 = 2x(x+3) - 1?



Math Ready . Unit 2 . Lesson 2

Task #5: Same Solution?

Which of the following equations have the same solution? Give reasons for your answer that do not
depend on solving the equations.

. x+3=5x-4
. x-3=5x+4
. 2x+8=5x-3

V. 10x+6=2x-8

V. 10x-8=2x+6

x_1 .
VI. 0.3 +75=2x - 04

(Source: lllustrative Mathematics)



Math Ready . Unit 2 . Lesson 2

Task #6: Equivalent or Not?

For each pair of equations, determine whether the second equation is the result of a valid operation
on the first. If so, what is the operation?

1. 7+5x=3-2xand 7 + 7x =3

2.3x-4)=15and x- 4 =15

3. x°=6xand x=6

1__ - i
4. X-5" 10and 1 =10(x - 5)



Math Ready . Unit 2 . Lesson 2

Task #7: Study Questions

You and a friend are getting ready to study for an assessment on expressions and equations. Know-
ing that your friend is still getting expressions and equations mixed up and doesn’t always know how
to tell if two expressions or two equations are equivalent, your job is to create a set of problems (and
solutions) to help your friend study. Create a minimum of six problems that will address your friend’s
misconceptions and include the solutions for her/him to study. Make sure your reasoning is clearly
articulated in the solutions.



Math Ready . Unit 2 . Lesson 4

Task #8: How Does the Solution Change?

In the equations (a)-(d), the solution x to the equation depends on the constant a. Assuming a is
positive, what is the effect of increasing a on the solution? Does it increase, decrease or remain
unchanged? Give a reason for your answer that can be understood without solving the equation.

a) x-a=0
b) ax =1
Cc) ax=a
d3=1

(Source: lllustrative Mathematics)



Math Ready . Unit 2 . Lesson 4

Task #9: Headphones

A store sells two brands of headphones: high definition (HD) and basic. It buys x HD headphones at
z dollars each, and y basic headphones at w dollars each.

In a-c, write an equation whose solution is the given quantity. Do not solve the equations, just set
them up.

a) The number of basic headphones the store can purchase if it spends a total of $10,000 on
headphones and buys 110 HD headphones for $70 each.

b) The price the store pays for HD headphones if it spends a total of $2,000 on headphones and
buys 55 basic headphones for $20 each.

c) The price the store pays for HD headphones if it spends a total of $800 on headphones and
buys eight basic headphones for $80 each.



Math Ready . Unit 2 . Lesson 4

Task #10: Buying a Car

Suppose a friend tells you she paid a total of $16,368 for a car, and you’d like to know the car’s list

price (the price before taxes) so that you can compare prices at various dealers. Find the list price of
the car if your friend bought the car in:

a) Arizona, where the sales tax is 6.6%.

b) New York, where the sales tax is 8.25%.

c) A state where the sales tax is .

d) Solve for r in your answer to (c) above.

(Source: lllustrative Mathematics)



Math Ready . Unit 2 . Lesson 4

Task #11: Literal Equations
a) A = hw, solve for h.

b) P = 2w + 2h, solve for w.

c) V =nir?h, solve for h (or r if you have spent time with square roots).

d)h=vt+ 123t2 , solve for a.

(2xy -7)
e) 3xy +8 1, solve fory.



Math Ready . Unit 2 . Lesson 4

Task #12: Equations and Formulas

Use inverse operations to solve the equations for the unknown variable or for the designated vari-
able if there is more than one. If there is more than one operation to “undo,” be sure to think carefully
about the order in which you do them. For equations with multiple variables, it may help to first solve
a version of the problem with numerical values substituted in.

a.5=a-3

b. A - B = C (solve for A)

c. 6 =-2x

d. IR =V (solve for R)

o1x
1l
w

f.W= 'Lﬂ (solve for A)
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g.-7x+3=10

h. ax + ¢ = R (solve for x)

i.13=15-4x

j- 2h = w - 3p (solve for p)

Gf’;”m (solve for G)

k.F=

(Source: lllustrative Mathematics)



Math Ready . Unit 2 . Lesson 5

Task 13: Evan and Megan

¢ Evan will be given a number between zero and 999.

¢ Evan multiplies the number by four and gives the result to Megan.

¢ Whenever Megan gets a number, she subtracts it from 2,000 and passes the result back to Evan.
e Evan multiplies that by four and passes the number back to Megan, etc.

* The winner is the last person who produces a number less than 1,000.

Break into pairs and record a couple of iterations of the game on a similar table:

1 2 3 4
200 400
800 1600

In the example above, Megan wins in round two since Evan produced a number greater than 1,000.

1 2 3 4

300
1200

In the example above, Megan wins in round one since Evan produced a number greater than 1,000.
Thus we see in this case, large values cause Evan to lose whereas in the previous game, when Evan
received a large number initially, he won.

How can this situation be represented as an inequality? Work in your groups to set up and solve an
inequality.



Math Ready . Unit 2 . Lesson 5

Task #14: Inequality Behavior

In each case, describe what operations occurred to move from the direct, previous line. Using what
you know about the structure of our number system, make a decision for the inequality symbol.

2 5 Begin 2<5
4 10 Multiplied by 2 4 <10
-1 5 -1 5
5 -25 5 -25
15 -15 15 -15
3 -8 3 -3
-3 3 -3 3

What operations appear to be “flipping” the sign?

What is true about the negative number system?

Does adding and subtracting a negative number ALWAYS/SOMETIMES/NEVER produce an

opposite number? Explain.

Does multiplying or dividing by a negative number ALWAYS/SOMETIMES/NEVER produce an

opposite number? Explain.



Math Ready . Unit 2 . Lesson 5

Task #15: Fishing Adventures

Fishing Adventures rents small fishing boats to tourists for day-long fishing trips. Each boat can only
carry 1,200 pounds (Ibs) of people and gear for safety reasons. Assume the average weight of a

person is 150 pounds. Each group will require 200 pounds of gear for the boat plus 10 pounds of gear
for each person.

a) Create an inequality describing the restrictions on the number of people possible in a rented
boat. Graph the solution set.

b) Several groups of people wish to rent a boat. Group one has four people. Group two has five

people. Group three has eight people. Which of the groups, if any, can safely rent a boat? What
is the maximum number of people that may rent a boat?

(Source: lllustrative Mathematics)
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Task #16: Sports Equipment Set

Jonathan wants to save up enough money so that he can buy a new sports equipment set that
includes a football, baseball, soccer ball, and basketball. This complete boxed set costs $50.
Jonathan has $15 he saved from his birthday. In order to make more money, he plans to wash
neighbors’ windows. He plans to charge $3 for each window he washes, and any extra money he
makes beyond $50 he can use to buy the additional accessories that go with the sports box set.

Write and solve an inequality that represents the number of windows Jonathan can wash in order to
save at least the minimum amount he needs to buy the boxed set. Graph the solutions on the number
line. What is a realistic number of windows for Jonathan to wash? How would that be reflected in the
graph?

(Source: lllustrative Mathematics)
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Task #17: Basketball

Chase and his brother like to play basketball. About a month ago they decided to keep track of how
many games they have each won. As of today, Chase has won 18 out of the 30 games against his
brother.

a. How many games would Chase have to win in a row in order to have a 75% wining record?

b. How many games would Chase have to win in a row in order to have a 90% winning record?

c. Is Chase able to reach a 100% winning record? Explain why or why not.

d. Suppose that after reaching a winning record of 90% in part (b), Chase had a losing streak.
How many games in a row would Chase have to lose in order to drop down to a winning record
below 55%7?

(Source: lllustrative Mathematics)
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Task #18: Solving Inequalities

Solve each of the following. Explain each step in your work, and check your answers.

1. Jane plans to purchase three pairs of slacks all costing the same amount, and a blouse that is $4
cheaper than one of the pairs of slacks. She has $75 to spend but wants to have at least $3 left.
What is the price range for the slacks?

2. (3x+7)-4@2x-6)-12>7

3. -3(5x-3) < 4(x + 3)-12

(Source: lllustrative Mathematics)
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Math Ready . Unit 3 . Lesson 1

Task #1: Heart Rate Closing Activity

1. Find your pulse and count how many times it beats in 15 seconds.

2. Run (in place if necessary) for 2 minutes. Now take your pulse for 15 seconds. Record your result.

3. At this rate, how long would it take for your heart to beat 700,000 times? Express your answer in
days. Now express your answer in days, hours, minutes, and seconds. (example: 2 days, 4 hours,
21 minutes, 15 seconds)

4. You are training for a 5K race. This morning you ran 8 miles in 1 hour. If you run the race at this
speed, how many minutes will it take you to run a 5K race?



Math Ready . Unit 3 . Lesson 1

Task #2: Heart Rate Extension Activity

Find a person 30 years old or older and record his/her approximate age.

a. Measure his/her pulse for 15 seconds. What would it be in 1 minute?

b. Have the person run in place for 2 minutes. Now take his/her pulse again for 15 seconds. What
would it be in 1 minute?

c. How many times would that person’s heart beat if he/she ran a 5K race? (If you don’t have a rate at
which this person runs, assume the person can average 6 mph during the race.)

Research to find a table of values for healthy heart rates to find out if your heart rate and the other
person’s heart rate are healthy.



Math Ready . Unit 3 . Lesson 2

Task #3: Fuel for Thought - Student Activity Sheet Part 1

A Fuel-ish Question
1. Which of the following would save more fuel?
a. Replacing a compact car that gets 34 miles per gallon (mpg) with a hybrid that gets 54 mpg.

b. Replacing a sport utility vehicle (SUV) that gets 18 mpg with a sedan that gets 28 mpg.

c. Both changes would save the same amount of fuel.

2. Explain your reasoning for your choice.
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Task #4: Fuel for Thought - Student Activity Sheet Part 2

Extending the Discussion - MPG vs. Fuel Consumption

1. Complete the following chart comparing mpg and fuel consumption.

MPG Fuel consumed to
travel 100 miles

2. Use your values to sketch a graph.




Student Manual
Math Ready . Unit 3 . Lesson 2

3. Develop a written report explaining your observations and conclusions.




Math Ready . Unit 3 . Lesson 2

Task #5: Map Activity Sheet

You are planning a trip from to on Highway
(city name) (city name) (Route)

You want to determine the distance between these cities by using the map. On the map, locate the
legend showing the scale of miles and answer the following questions.

1. How many miles are represented by 1 inch on the map?

2. How many inches represent 5 miles? How did you get your answer?

3. How many inches are there between the two cities listed above?

4. How many miles are there between these two cities?



Math Ready . Unit 3 . Lesson 2

Task #6: Unit Conversion Problems

Medicine: A doctor orders 250 mg of Rocephin to be taken by a 19.8 Ib infant every 8 hours. The
medication label shows that 75-150 mg/kg per day is the appropriate dosage range. Is this doctor’s
order within the desired range?

Agriculture: You own an empty one acre lot. (640 acres = 1 mi?; 1 mi = 5,280 ft)

a. If 1 inch of rain fell over your one acre lot, how many cubic inches of water fell on your lot?

b. How many cubic feet of water fell on your lot?

c. If 1 cubic foot of water weighs about 62 pounds, what is the weight of the water that fell on
your lot?

d. If the weight of 1 gallon of water is approximately 8.3 pounds, how many gallons of water fell
on your lot?

Astronomy: Light travels 186,282 miles per second.

a. How many miles will light travel in one year? (Use 365 days in a year) This unit of distance is
called a light-year.

b. Capella is the 6th brightest star in the sky and is 41 light-years from earth. How many miles will
light from Capella travel on its way to earth?

c. Neptune is 2,798,842,000 miles from the sun. How many hours does it take light to travel from
the sun to Neptune?



Math Ready . Unit 3 . Lesson 4

Task #7: Scaling Activity

Look at the two pictures below. The first picture is the Washington Monument in Washington DC.
The second is of the Eiffel Tower in France.

Washington Monument Eiffel Tower

If you just look at the diagrams which appears to be the taller object?

The scale for the Washington Monument is 1 unit = 46.25 feet.
The scale for the Eiffel Tower is 1 unit = 33.9 meters.
Round your answers to the nearest whole number.

A. Find the height of the Washington Monument.

B. Find the height of the Eiffel Tower.

Now let’s think about the original question posed, which of the monuments is actually the taller? What
will we have to do with our answers from A and B above to find the solution? Show and explain your
work for this problem below.



Math Ready . Unit 3 . Lesson 4

Task #8: Scale Drawing Class Project

Goal: To use scale drawing to recreate a card.

Project:

. Find two identical greeting cards or make a copy of the original card.

. Draw a 1 cm grid on the back of the original card.

. Number each of the squares — this will be used to assemble the final project.

. Cut the card into squares following the grid lines.

. Place the cut squares into a container and chose one square, record which square you selected.
. From the teacher, receive an 8" x 8" square of white paper.

. Reproduce and color the square that you drew from the container onto the 8" x 8" sheet of paper
using scale drawing.

8. Display the final drawing by placing the squares on a wall along with the original card.

~NOoO Ok O =

Questions:

1. Look at the finished product and evaluate the display. Did the lines match up? Which part looks the
best? Which piece would have been the easiest to recreate? The hardest? Why?

2. What is the relationship of the perimeter and area between your original square and the square you
created? What is the relationship of the perimeter and area of the original square to the final class
project?

3. If we did the project using 4" x 4" squares how would that have affected the perimeter and area?
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Task #9: Scale Drawing Individual
Goal: To select a card and enlarge it to best fit an 8 72 “ x 11” sheet of paper.
To investigate how dimensions, perimeter and area are affected when doing scale drawings.

Please include in your project:

1. The original picture

2. The enlarged picture (colored to match original)
3. Measurements of the original picture

4. The scale selected to enlarge the picture

5. Self-Completed Evaluation

Design:
Step 1: Measure the length and width of the picture in cm. (It does not matter which side you label the
length and width; be consistent with your sides on the large paper)

Length Width

Step 2: Draw a 1 cm grid on the original card (Draw 1 cm tick marks going across the length and the
width and then connect your marks to form a grid, these measurements need to be accurate)

Step 3: Measure the paper in cm.

Length Width

Step 4: Select ascale (1 cmoncard = cm on paper)
¢ To do this find the ratio of lengths and widths

- Wo__ _
= il =

C [o]

A
e =

¢ Then pick the smallest of the two numbers to the nearest whole number
(i.e. if you get 4.29 and 4.76 your scale should be 1 cm card = 4 cm on paper)

Step 5: Draw the borders

e Multiply your length and width of the card by your scale factor and see how much of the paper you
have left over for the border. Take this number and divide by two because the border should be on
both sides.

i.e. L, x Scale Factor = Then ( L, - )2 =
W _x Scale Factor = Then (Wp - )2 =
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Step 6: Draw a grid on your paper using your scale. (i.e. If your scale is 1:4, your grid on your large
paper will be 4 cm x 4 cm; therefore, you would draw 4 cm tick marks going across the length and
width and then connect your marks to form a grid.)

Step 7: Reconstruct drawing and color accordingly. Erase your grid marks on your final product
before submitting the project! Higher scores will reflect a near-perfect representation of the smaller
card frame. Colors, shading, and drawing should look identical!

1.

What is the length and width of the squares of the small graph?

Length = Width =

What is the length and width of the squares of the large graph?

Length = Width =

What is the perimeter and area of each square on the small graph?

Perimeter = Area =

What is the perimeter and area of each square on the large graph?

Perimeter = Area =

How do the lengths of the small and large squares compare (answer as a fraction)?

Answer:

How do the widths of the small and large squares compare (answer as a fraction)?

Answer:

How do the perimeters compare (answer as a fraction)?

Answer:

How do the areas compare (answer as a fraction)?

Answer:
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9. What is the length and width of the original card?

Length = Width =

10. What is the length and width of the enlarged card?

Length = Width =

11. What is the perimeter of the original card?

Perimeter =

12. What is the perimeter of the enlarged card?

Perimeter =

13. How do the two perimeters compare (answer as a fraction)?

Answer:

14. What is the area of the original card?

Area:

15. What is the area of the enlarged card?

Area:

16. How do the two areas compare (answer as a fraction)?

Answer:

17. Are the comparisons for perimeter and area the same? Explain why you think this happened.
Yes or No
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Scale Drawing Project Rubric

NOTE: When you submit your project, you will first score yourself using this rubric. Be honest and
thorough in your evaluation. Remember to include the following parts in your presentation:

1. The original picture

2. The enlarged picture (colored to match original)

3. Measurements of the original picture

4. The scale selected to enlarge the picture

5. Self-Completed Evaluation

Scale All calculations and Most calculations Few calculations No calculations
proportions are and proportions are | and proportions are | and proportions are
shown. shown. shown. shown.

Grids All grid lines can be Most grid lines can Few grid lines can No grid lines can be

seen on card (grid
lines on enlarged
picture should be
erased, but should
appear faintly). All
lines are parallel and
measured correctly.

be seen on card (grid
lines on enlarged
picture should be
erased, but should
appear faintly. Most
lines are parallel and
measured correctly.

be seen on card (grid
lines on enlarged
picture should be
erased, but should
appear faintly). Few
lines are parallel and
measured correctly.

seen on card (grid
lines on enlarged
picture should be
erased, but should
appear faintly). No
lines are parallel, nor
measured correctly.

Reconstruction

All proportions are
accurate on the
enlarged picture.

Most proportions
are accurate on the
enlarged picture.

Few proportions
are accurate on the
enlarged picture.

No proportions are
accurate on the
enlarged picture.

Presentation

Self-Assessment:

Scale:

Grids:
Reconstruction:
Presentation:
Total Points:

The enlarged picture
is colored neatly in
the lines and colors
match original card.

/10
/10
/10
/10
/40

Comment on your level of effort
and accuracy on this project:

Most of the enlarged
picture is colored
neatly in the lines and
most of the colors
match original card.

Some of the enlarged
picture is colored
neatly in the lines and
some of the colors
match original card.

The enlarged picture
is not colored neatly
in the lines and does
not match original
card.

Total Points Possible: 40

Teacher-Assessment:

Scale:
Grids:

Reconstruction:
Presentation:
Total Points:

/10
/10
/10
/10
/40

Teacher Comments:

Adapted from the lesson Cartoons and Scale Drawings created by Sara Wheeler for the Alabama
Learning Exchange.
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Task #10: Comparing TV Areas

Does an 80" TV Really Have More Than Twice the Area of a 55" TV?

1. What does the 80 inches represent in an 80" TV?

2. Find the area of an 80" TV if the ratio of the length to the height is 16:9.

3. Find the area of a 55" TV. The ratio of the length to the height is the same.

4. How much more area does the 80" TV have than the 55" TV?

5. Is the advertisement accurate?
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Task #11: Area and Perimeter of Irregular Shapes
Find the area and perimeter of each of the following shapes.
1. L
aft Perimeter =
3ft Area =
5ft
2. 6 mm
I
T Perimeter =
| = 12 mm
Area =
T |
|
|
3. 6m
_ L
4m Perimeter =
5m
] 10m
Area =
B [

17
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4,
8in
Perimeter =
4in
Area =
14 in
5.
15m
H L
6m
Perimeter =
6m
20m \
: 5m Area =
H [
16 m

(Source: freemathsource.com)

18
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Task #12: Area Problems
Find the area and perimeter of each of the following shapes.

1. Find the largest possible rectangular area you can enclose with 96 meters of fencing. What is
the (geometric) significance of the dimensions of this largest possible enclosure? What are the
dimensions in meters? What are the dimensions in feet? What is the area in square feet?

2. The riding stables just received an unexpected rush of < L

registrations for the next horse show, and quickly needs to
create some additional paddock space. There is sufficient
funding to rent 1200 feet of temporary chain-link fencing.
The plan is to form two paddocks with one shared fence w
running down the middle. What is the maximum area that
the stables can obtain, and what are the dimensions of each
of the two paddocks?

\
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3. A farmer has a square field that measures 100 m on a side. He wants to irrigate as much of the
field as he possibly can using a circular irrigation system.

a. Predict which irrigation system will irrigate more land?

b. What percent of the field will be irrigated by the large system?

c. What percent of the field will be irrigated by the four smaller systems?

d. Which system will irrigate more land?

e. What generalization can you draw from your answers?
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Task #13: Paper Clip Activity
This paper clip is just over 4 cm long.
How many paper clips like this can be made from a straight piece of wire 10 meters long?

Source: lllustrative Mathematics
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Task #14: Race Track Problem

A track has lanes that are 1 meter wide. The turn-radius of the inner lane is 24 meters and the
straight parts are 80 meters long. In order to make the race fair, the starting lines are staggered so
that each runner will run the same distance to the finish line.

Finish Line

Starting Lines

a. Find the distances between the starting lines in neighboring lanes.

b. Is the distance between the starting lanes for the first and second lane different from the distance
between the starting lanes for the second and third lanes?

c. What assumptions did you make in doing your calculations?

22
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Task #15: Area & Perimeter Exit Slip
DIRECTIONS: Calculate the perimeter and the area of each rectangle.

17"
1 Perimeter =
- 1 2I
Area =
58'
5 Perimeter =
) 36'
Area =
3. Perimeter =
24!
Area =
a

4. A rectangle has an area of 2,130' and a width of 30', find its length and perimeter.

5. The perimeter of the triangle below is 52 cm. Find the length of each side of the triangle. Show your
calculations.

2X + 3

3x + 1
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Task #16: Quadrilateral Activity
1. Points A(1, 3), B(-3, 1), C(-1, -3), D(3, -1) form a square
a. Graph the points and connect them.

y

b. List as many properties of a square as you can.

c. Show algebraically that the property assigned to your group is true for this square and all squares.

d. Find the area and perimeter of ABCD.
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2. Consider the points F(-4, -1), G(-2, -5), H(4, -2) and J(2,2).
a. Graph the points.

<

v

b. What type of quadrilateral is FGHJ? Justify your reasoning.

25
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3. Consider the points K(-2, -1), L(-1, 2), M(2, 4) and N(1,1).
a. Graph the points.

<

v

b. What type of quadrilateral is KLMN? Show your work and justify your reasoning.

26
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Task #17: Propane Tank Activity

Propane Tanks

People who live in isolated or rural areas have their own tanks of natural gas to run appliances like
stoves, washers, and water heaters.

These tanks are made in the shape of a cylinder with hemispheres on the ends.

I

<&

v

10 feet
The Insane Propane Tank Company makes tanks with this shape, in different sizes.

The cylinder part of every tank is exactly 10 feet long, but the radius of the hemispheres, » , will be
different depending on the size of the tank.

The company want to double the capacity of their standard tank, which is 6 feet in diameter.

What should the radius of the new tank be?

Explain your thinking and show your calculations.
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Task #18: Toilet Roll

Picture a roll of toilet paper; assume that the paper in the roll is very tightly rolled. Assuming that the
paper in the roll is very thin, find a relationship between the thickness of the paper, the inner and outer
radii of the roll, and the length of the paper in the roll. Express your answer as an algebraic formula
involving the four listed variables.

* R = inner radius

* R, = outer radius R
¢ t = thickness of the toilet paper

¢ | = length of the toilet paper R

(Source: lllustrative Mathematics)
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Task #1: Journal Entry

For the situation, write a journal entry on the next page explaining how the rate of change can be
identified in the written scenario, on the graph and in the table. Make sure to fully explain using
mathematical language.

Isabella’s electric company charges $0.15 per kWh (Kilowatt hour) plus a basic connection charge of
$20 per month.

4 Monthly Bill
170
0 $20 160

100 $35 150
200 $50 140

130
500 $95 120

1000 $170 110
100
90
80
70
60
50
40
30
20
10

kWh
N

|4

100 200 300 400 500 600 700 800 900 1000 1100
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Task #2: Peaches and Plums

The graphs below show the cost y of buying x pounds of fruit. One graph shows the cost of buying x
pounds of peaches, and the other shows the cost of buying x pounds of plums.

yA

Cost

Peaches

Plums

Number of pounds

1. Which kind of fruit costs more per pound? Explain.

xVY

2. Bananas cost less per pound than peaches or plums. Draw a line alongside the other graphs that
might represent the cost y of buying x pounds of bananas.

(Source: lllustrative Mathematics)
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Task #3: Independent vs. Dependent

Independent vs. Dependent

For each situation, identify the independent and dependent variables.

1.

The height of the grass in a yard over the summer.

Independent:

Dependent:

The number of buses needed to take different numbers of students on a field trip.
Independent:

Dependent:

The weight of your dog and the reading on the scale.

Independent:

Dependent:

The amount of time you spend in an airplane and the distance between your departure and your
destination.

Independent:

Dependent:

The number of times you dip a wick into hot wax and the diameter of a handmade candle.

Independent:

Dependent:

The amount of money you owe the library and the number of days your book is overdue.

Independent:

Dependent:
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7. The number of homework assignments you haven’t turned in and your grade in math.

Independent:

Dependent:

8. The temperature of a carton of milk and the length of time it has been out of the refrigerator.

Independent:

Dependent:

9. The weight suspended from a rubber band and the length of the rubber band.

Independent:

Dependent:

10. The diameter of a pizza and its cost.

Independent:

Dependent:

11. The number of cars on the freeway and the level of exhaust fumes in the air.

Independent:

Dependent:
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Task #4: Coffee by the Pound
Coffee by the Pound
Lena paid $18.96 for 3 pounds of coffee.
a. What is the cost per pound for this coffee?

b. How many pounds of coffee could she buy for $1.00?

c. ldentify the independent and dependent variables for this problem.

d. Draw a graph in the coordinate plane of the relationship between the number
of pounds of coffee and the price of coffee.

y

X

e. In this situation, what is the meaning of the slope of the line you drew in part (d)?
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Task #5: Who Has the Best Job?

Kell works at an after-school program at an elementary school. The table below shows how much
money he earned every day last week.

| Monday Wednesday Friday
Time Worked 1.5 hours 2.5 hours 4 hours
Money Earned $12.60 $21.00 $33.60

Mariko has a job mowing lawns that pays $7 per hour.

a. Who would make more money for working 10 hours? Explain or show your work.
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b. Draw a graph that represents y, the amount of money Kell would make for working x hours,
assuming he made the same hourly rate he was making last week.

c. Using the same coordinate axes, draw a graph that represents y, the amount of money Mariko
would make for working x hours.

d. How can you see who makes more per hour just by looking at the graphs? Explain.
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Exit Ticket

What questions do you still have about today’s lesson?

11
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Task #6: Megan’s Disney Vacation

Megan and her family are travelling from their home in Nashville, TN to Orlando, FL on a Disney
vacation. The trip is 685 miles and they will be travelling 65 miles per hour, on average.

Megan used the following equation to calculate the remaining distance throughout the trip:
D=685-65h

Discuss the following with your partner:

¢ The intercepts and slope and the meaning of each in the context of the problem.
¢ The independent and dependent variables.

® The domain and range.

Examine the graph of the equation below.

4 Remaining distance traveled

650 \\

600 AN

550

500 \\

450 N
N

400

350

300
250 \

200 AN
150
\‘

100
50

Y

1 2 3 4 5 6 7 8 9 10 11
# of hours travelled
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What steps might you take to graph this equation?

By studying the graph, where do you see the components of the graph mentioned above?

13
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Exit Ticket: Graphing in Context

Carole owns a t-shirt company where she both designs and produces t-shirts for local individuals and
businesses. Carole paid $18,000 for the printing machine and it costs an additional $5 for each t-shirt
produced. An equation to model this situation is below:

C =18,000 + 5t

1. What is the y-intercept and what does it mean in the context of this problem?

2. What is the slope and what does it mean in the context of this problem?

3. Graph the equation.

24,000
22,000
20,000
18,000
16,000
14,000
12,000
10,000
8,000
6,000
4,000
2,000

0 100 200 300 400 500 600 700 800 900
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Task #7: Writing Linear Equations in Context

For each of the situations determine the slope, y-intercept, and x-intercept, along with each of their
real-world meanings, when applicable. Additionally, write an equation to model the situation. Each
equation should be written in the form most appropriate for the information provided.

1. To prepare for a recent road trip, Jill filled up her 19-gallon tank. She estimates that her SUV will
use about three gallons per hour. Write an equation to model the amount of gasoline, G, remaining
in her tank after t hours.

Slope:
Real-world meaning:

y-intercept:
Real-world meaning:

x-intercept:
Real-world meaning:

Equation:
2. Roberto deposits the same amount of money each 1 3 6
month into a checking account. Use the table to write 255 365 530

an equation to model his balance, B, after m months.
Slope:

Real-world meaning:

y-intercept:
Real-world meaning:

x-intercept:
Real-world meaning:

Equation:

3. Let f be the function that assigns to a temperature in degrees Celsius its equivalent in degrees
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Fahrenheit. The freezing point of water in degrees Celsius is zero while in degrees Fahrenheit it is
32. The boiling point of water is 100 degrees Celsius and 212 degrees Fahrenheit. Given that the
function f is linear, use this information to find an equation for f.

Slope:

Real-world meaning:

y-intercept:
Real-world meaning:

x-intercept:
Real-world meaning:

Equation:

4. At the beginning of October, Monique changed banks and decided to leave the remaining $3900
in her old checking account to pay for rent. After six months, her balance was finally zero. If the
balance, B, in Monique’s account is a function of time, t, write an equation for the situation.

Slope:
Real-world meaning:

y-intercept:
Real-world meaning:

x-intercept:
Real-world meaning:

Equation:
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5. On a recent scuba diving trip, Kate and Kara reached a depth of 130 feet. Six-and-a-half minutes
later after ascending at a constant rate, they reached the surface. Write an equation to represent
their distance, D, as a function of time, t.

Slope:
Real-world meaning:

y-intercept:
Real-world meaning:

x-intercept:
Real-world meaning:

Equation:
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Task #8: More Modeling with Functions

1. A student has had a collection of baseball cards for several years. Suppose that B, the number
of cards in the collection, can be described as a function of t, which is time in years since the
collection was started. Explain what each of the following equations would tell us about the number
of cards in the collection over time.

(@) B = 200 + 100t

(b) B =100 + 200t

(c) B = 2000 - 100t

(d) B = 100 - 200t
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2. Which of the following could be modeled by y = 2x + 57 Answer YES or NO for each one.

(@) There are initially five rabbits on the farm. Each month thereafter the number of rabbits
is two times the number in the month before. How many rabbits are there after x months?

Yes No

(b) Joaquin earns $2.00 for each magazine sale. Each time he sells a magazine he also gets a
five-dollar tip. How much money will he earn after selling x magazines?

Yes No

(c) Sandy charges $2.00 an hour for babysitting. Parents are charged $5.00 if they arrive home
later than scheduled. Assuming the parents arrived late, how much money does she earn for
X hours?

Yes No

(d) I have a sequence of integers. The first term of the sequence is 7 and the difference between
any consecutive terms is always equal to two.

Yes No

(e) Sneak Preview is a members-only video rental store. There is a $2.00 initiation fee and a $5.00
per video rental fee. How much would John owe on his first visit if he becomes a member and
rents x videos?

Yes No

() Andy is saving money for a new CD player. He began saving with a $5.00 gift and will continue
to save $2.00 each week. How much money will he have saved at the end of x weeks?

Yes No

3. A checking account is set up with an initial balance of $4800, and $400 is removed from the
account each month for rent (no other transactions occur on the account).

(@) Write an equation whose solution is the number of months, m, it takes for the account balance
to reach $2000.

(b) Make a plot of the balance after m months
for m=1,3,5,7,9,11 and indicate on the plot
the solution to your equation in part (a).
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Independent Practice
Write an equation to model each of the situations.

1. Cedric and Josh both ordered the same size pizzas at Marco’s Pizzeria; however, they ordered
different toppings. Marco’s charges an additional fee for toppings, but all toppings cost the same.
Cedric got pepperoni, banana peppers, and black olives on his pizza for a cost of $15.74. Josh
ordered mushrooms and eggplant on his pizza and paid $14.49. Using this information, write an
equation for the cost of a pizza, C, as a function of the number of toppings, t ordered.

2. College tuition at Bedrock University has increased $500 per year for the past six years. Wilma
is a freshmen this year and paid $10,250 for her tuition. She is curious about her tuition in the
coming years and needs this information as motivation to graduate in four years. Assuming the
tuition rate increase remains constant, write an equation to represent the tuition at Bedrock
University in x years.

3. Moche started a summer business of mowing lawns. However, before he could mow lawns,
he needed to purchase supplies (a lawnmower among other needs). Moche spent $395 gathering
necessary materials. He makes on average $60 per lawn, mowed. Write an equation to show
Moche his earnings for / lawns mowed.

4. Margaret purchased a new bar of soap. Three days after she originally used the soap, she was
curious how much soap per day she was using. She decided to weigh her soap and found that the
bar was 103 grams. Four days later she re-measured the same bar of soap and recorded a weight
of 80 grams. Assuming that Margaret uses the same amount of soap daily (and that she used the
soap daily), write an equation that shows the amount of soap remaining after d days of use.
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Task #9: Water Balloon Bungee Activity Report

Follow this outline to produce a neat, organized, thorough, and accurate report, with at least one
paragraph for each section. Any reader of your report should be able to understand the activity with-
out having participated in it.

A. Overview

Tell what the investigation was about by explaining its purpose or objective.

B. Data collection

Describe the data you collected and how you collected it.
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C. Model

Provide your equation for the line of best fit. Tell how you found this equation and how your group
chose this equation to represent your data.

D. Calculations

Explain how you determined how many rubber bands to use in the final jump. Show any calculations
used to find the result.
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E. Results
Describe what happened on the final jump. How did your water balloon compare with the others?

F. Conclusion
What problems did you have in this activity?

What worked well?

If you could repeat the whole experiment, what would you do to improve your results?
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Independent Practice

Jackson is in charge of creating the work schedule for employees at Big Waves Water Park. If too
many employees are scheduled, the water park loses money. On the other hand, if too few employees
are scheduled on a busy day, customers are unhappy and the water park could lose business.
Jackson knows there is a relationship between the daily temperature and the number of customers,
which, in turn, determines the number of employees needed.

Use the data below to do the following:

a. Graph the data.
b. Find an equation for the line of best fit.
c. Predict the number of employees needed when the temperature is 77°.

Extension: On a day when the temperature is 85°, there are approximately 550 customers at the
park. Use this information to predict the number of customers on a 97° day.
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Task #10: iTunes App Downloads
iTunes App Downloads

In this activity, you will use your knowledge of algebra to make a prediction on when the 25 billionth
iTunes app was downloaded.

Use information provided in the 16-minute video clip ( ) to make a
prediction on when the 25 billionth iTunes app was actually downloaded. You may decide exactly how
your data will be collected but you must share your data in a table and a graph. After your data has
been collected and recorded in a table and a graph, answer the following questions.

1. Find an equation that best models your data.

2. Graph your equation on the same graph with your data. Explain the key features of your graph and
what they mean in the context of this problem.

3. Use your equation and other information provided in the video segment to predict the date of the
25 billionth download from the iTunes app store.
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Entry Event Activity
Wartime Battle

During war games, it is your job to navigate one of our battleships. Your course takes you over
several enemy paths. As part of your duties, you must lay mines along the enemy’s path. However, in
order to plant the mines, you must know the points at which the paths cross and report those points
to the Captain and to the Mine Crew. You know of 3 different enemy paths, which are denoted by the
following equations:

Enemy Path 1: x=3y-15
Enemy Path 2: 4x -y =7
Enemy Path 3: y=-1-2x

Your battleship’s course is denoted by this equation:

Battleship: X+y=-5

Using graph paper and colored pencils, determine where you need to plant the mines.

Enemy Path 1

Enemy Path 2
Enemy Path 3
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Task #1: Comparing Phone Plans
APlus telecommunications offers a plan of $20 per month for an unlimited calling and data plan and

10 cents per text message sent. TalkMore, a competing company, offers a plan of $55.00 per month
for an identical unlimited calling and data plan and five cents per text message.

How can you determine which plan will be cheaper for you?
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Task #2: Systems Activity

Work in teams of three or four (person A, person B, and person C). Each student is to complete his or
her worksheet using the method as prescribed on the sheet, showing all work for each problem.

When you are finished, compare solutions for each corresponding system. Write the agreed upon
solution in the appropriate column. Then discuss how you arrived at your solution. Was the method
you used easier or more difficult than the others? Decide which method or methods the group found
to be the ‘best’ or ‘preferred’ for each system (graphing, substitution or elimination). Give a reason
for your answer. Simply saying, “it was the easiest method,” is not sufficient. Explain WHY you found
the method to be the best—what made it easier?

System 1

X+y=4
2x-y=5

System 2

y=4x+6
2x -3y =7

System 3

3x+2y=8
bx -3y =7

Person A 8
Graphing Method
X+y=4
2x-y=5

Substitution Method 8 6 4 2 2 4 6 8
y=4x+6
2x-3y=7 -4

Elimination Method
3x+2y=8
5x -3y =7
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Person B
Graphing Method
3x+2y=8

5x -3y =7

Substitution Method
X+y=4
2x-y=5

Elimination Method
y=4x+6
2x-3y=7

Person C
Graphing Method
y=4Xx+6
2x-3y=7

Substitution Method
3Xx+2y=8
5x -3y =7

Elimination Method
X+y=4
2x-y=5



Math Ready . Unit 5 . Lesson 1

Task #3: Classifying Solutions

Solve each system of equations in the following ways:
a) Graphing.
b) Algebraically— substitution or elimination (addition).

1N2x+3y=9
-4x - 6y =-18

a. Solve graphically.

b. Solve algebraically.

c. What do you notice about the lines?

d. What is the solution? Where do the lines intersect? How many solutions exist?

e. Is the system consistent or inconsistent? Are the equations dependent or independent?
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2)x-2y=8
3x -6y =6

a. Solve graphically.

b. Solve algebraically.

c. What do you notice about the lines?

d. What is the solution? Where do the lines intersect? How many solutions exist?

e. Is the system consistent or inconsistent? Are the equations dependent or independent?
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3 x+y=-2
3x+y=2

a. Solve graphically.

b. Solve algebraically.

c. What do you notice about the lines?

d. What is the solution? Where do the lines intersect? How many solutions exist?

e. Is the system consistent or inconsistent? Are the equations dependent or independent?
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Task #4: Systems of Equations Practice Problems

Solve the following systems of equations by any method. Indicate if there is no solution or infinitely
many solutions.

1.2y-4=0
X+2y=5

2.3x+8y=18
X+2y=4

3.2y-4x=-4
y=-2 +2X

4. 2x-4y=5
3x+5y=2
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5. f(x) =-4x + 15
gx)=3x-6

6.3y=6+x
3x-9y =9

7.3x-5y=1
7x -8y =17

8.y=-4§x
3Xx+2y=6

11
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Task #5: Best Buy Tickets

Susie is organizing the printing of tickets for a show her friends are producing. She has collected
prices from several printers and these two seem to be the best. Susie wants to go for the best buy.
She doesn’t yet know how many people are going to come. Show Susie a couple of ways in which
she could make the right decision, whatever the number. lllustrate your advice with a couple of
examples.

BEST PRINT
SURE PRINT _ _
Ticket printing Tickets printed
25 tickets for $2 $10 setting up
plus
$1 for $25 tickets
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Task #6: Dimes and Quarters and Sum of Digits

1) The only coins that Alexis has are dimes and quarters. Her coins have a total value of $5.80. She
has a total of 40 coins. How many does she have of each coin?

2) The sum of the digits of a two-digit number is seven. When the digits are reversed, the number is
increased by 27. Find the number.

Stapel, Elizabeth. “System-of-Equations Word Problems.” Purplemath. Available from
Accessed 17 September 2012
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Task #7: Systems of Linear Equations Practice

1. An appliance store sells a washer-dryer combination for $1,500. If the washer costs $200 more
than the dryer, find the cost of each appliance.

2. A particular computer takes 43 nanoseconds to carry out five sums and seven products. It takes
36 nanoseconds to carry out four sums and six products. How long does the computer take to
carry out one sum? To carry out one product?

3. Two angles are supplementary if the sum of their measures is 180°. If one angle’s measure is 90°
more than twice the measure of the other angle, what are the measures of the angles?
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4. Guess the number. The number has two digits. The sum of the digits is eight. If the digits are
reversed, the result is 18 less than the original number. What is the original number?

5. Samantha took out two loans totaling $6,000 to pay for her first year of college. She borrowed
the maximum amount she could at 3.5% simple annual interest and the remainder at 7% simple
annual interest. At the end of the first year, she owed $259 in interest. How much was borrowed at
each rate?
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Task #8: How Many Solutions?

Consider the equation 5x - 2y = 3. If possible, find a second linear equation to create a system of
equations that has:

¢ Exactly one solution.
¢ Exactly two solutions.
¢ No solutions.

¢ Infinitely many solutions.

Bonus Question: In each case, how many such equations can you find?

(Source: lllustrative Mathematics)
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Task #9: Zoo

To enter a zoo, adult visitors must pay $5, whereas children and seniors pay only half price. On one
day, the zoo collected a total of $765. If the zoo had 223 visitors that day, how many half-price
admissions and how many full-price admissions did the zoo collect?
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Task #10: Part I: BurgerRama Cartoon Dolls

Joan King is marketing director for the BurgerRama restaurant chain. BurgerRama has decided to
have a cartoon-character doll made to sell at a premium price at participating BurgerRama locations.
The company can choose from several different versions of the doll that sell at different prices. King’s
problem is to decide which selling price will best suit the needs of BurgerRama’s customers and store
managers. King has data from previous similar promotions to help her make a decision.

$1.00 35 530
$2.00 130 400
$4.00 320 140

1. Use the data from the table above to plot points representing selling price and supply price on a
graph. (Selling Price of Each Doll should appear on the x-axis, and Number of Dolls Per Week per
Store should appear on the y-axis.) Draw the line through the data points and write the word
“Supply” on this line.

2. Plot points representing selling price and number requested (demand) on the same graph. Draw the
line through these points. Write the word “Demand” on this line.
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3. Use your graph to answer the following questions.

a. If King sets the price at $2.50 per doll, how many disappointed customers will each store have
during the week?

b. If King sets the price at $3.80 per doll, how many unsold dolls will remain at each store at the
end of a week?

c. According to this graph, if the company could give the dolls away, how many would each store
need per week?

d. According to this graph, what price would make the doll supply so tight that the average number
available to each store would be zero?

e. Estimate the price where supply and demand will be in equilibrium.

4. Complete the following using equations:

a. Use two of the points given to find the equation for supply (S) as a function of price (P).
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b. Use two of the points given to find the equation for demand (D) as a function of price (P).

c. Solve the system of supply-and-demand equations to find the price in exact equilibrium. How
does this price compare with your answer in question 3e above?
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Task #11: Solving Problems with Two or More Equations

1. Which is the better value when renting a vehicle? Show your work or explain your answer.
Rent-A-Hunk o’ Junk charges $29.95 per day and 43¢ per mile.
Tom’s Total Wrecks charges $45 per day plus 32¢ per mile.

2. A landscaping company placed two orders with a nursery. The first order was for 13 bushes and
four trees, and totaled $487. The second order was for six bushes and two trees, and totaled $232.
The bills do not list the per-item price. What were the costs of one bush and of one tree? Show
your work or explain your answer.

3. Below is data on four cyclists riding along a road through the Black Hills. The variable x represents
the time the cyclist has been riding and y represents the cyclist’s distance in kilometers from Rapid
City. Not all of the cyclists started their ride at Rapid City, but all of them left at the same time and
are riding in the same direction.

Dan: Maria: 120

100 /

80

)

60

4 | 145

40

Y Distance (kilometers)

20

1 2 3 4 5 6
Ryan: y = 30x. X Time (hours)
Helen: Started cycling 15 kilometers from Rapid City and traveled 50 kilometers in two hours.
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a) Who is cycling the fastest? Who is cycling the slowest? Explain.

b) Will Ryan pass Dan? If so, when?

c) Will Helen pass Maria? If so, when?

d) Will Helen pass Dan? If so, when?

e) Write a linear equation for each of the cyclists. Graph the equations using graph paper or a
graphing calculator. Explain how the graphs relate to your answers above.
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Task #12: Part Il: Video Games

The data provided in the table below show the supply and demand for video games at a toy
warehouse.

Price | Supply | Demand
$20 150 500
$30 250 400
$50 450 200

1. Find the supply equation.

2. Find the demand equation.

3. Find the price in equilibrium.

23
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Task #12 (contd.): Part lll Silver Dollars

Yousef likes to buy and sell coins at the flea market on weekends. He is especially interested in Susan
B. Anthony silver dollars. By his own trial-and-error experiences and by information gained from other
traders, Yousef has found the following data:

$1.40 10 90
$2.00 19 50
$3.00 42 25
$4.20 94 20

1. On graph paper, graph the price-supply points.

2. On the same graph, graph the price-demand points.

3. Use the graph to estimate the price in equilibrium.

4. Sketch a line that comes close to containing the price-supply points.

5. Sketch a line that comes close to containing the price-demand points.

6. What are the coordinates of the point where these two lines intersect? How does this answer
compare with your answer in question 3?
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Task #13: Boomerangs

Phil and Cath make and sell boomerangs for a school event. The money they raise will go to charity.
They plan to make them in two sizes—small and large.

¢ Phil will carve them from wood. The small boomerang takes two hours to carve and the large one
takes three hours to carve. Phil has a total of 24 hours available for carving.

e Cath will decorate them. She only has time to decorate 10 boomerangs of either size.
¢ The small boomerang will make $8 for charity. The large boomerang will make $10 for charity.

They want to make as much money for charity as they can. How many small and large boomerangs
should they make? How much money will they then make?



Math Ready . Unit 5 . Lesson 4

Task #14: Writing Constraints

In (@)—(d), (i) write a constraint equation, (ii) determine two solutions, and (iii) graph the equation and
mark your solutions.

a. The relation between quantity of chicken and quantity of steak if chicken costs $1.29/Ib and steak
costs $3.49/Ib and you have $100 to spend on a barbecue.

b. The relation between the time spent walking and driving if you walk at 3 mph then hitch a ride in a
car traveling at 75 mph, covering a total distance of 60 miles.

Source: lllustrative Mathematics
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c. The relation between the volume of titanium and iron in a bicycle weighing 5 kg, if titanium has a
density of 4.5g/cm? and iron has a density of 7.87 g/cm? (ignore other materials).

d. The relation between the time spent walking and the time spent canoeing on a 30 mile trip if you
walk at 4 mph and canoe at 7 mph.
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Task #15: Fishing Adventure 3

Fishing Adventures rents small fishing boats to tourists for day long fishing trips. Each boat can hold
at most eight people. Additionally, each boat can only carry 1200 pounds of people and gear for
safety reasons. Assume on average an adult weighs 150 pounds and a child weighs 75 pounds. Also,
assume each group will require 200 pounds of gear plus 10 pounds of gear per person.

¢ Write an inequality that illustrates the weight limit for a group of adults and children on the fishing
boat and a second inequality that represents the total number of passengers in the fishing boat.
Graph the solution set to the inequalities.

e Several groups of people wish to rent a boat. Group 1 has four adults and two children. Group 2 has
three adults and five children. Group 3 has eight adults. Which of the groups, if any, can safely rent a
boat? What other combinations of adults and children are possible?

(Source: lllustrative Mathematics)
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Task #16: Solution Sets

Given below are the graphs of two lines, y = -0.5x + 5 and y = -1.25x + 8, and several regions and
points are shown. Note that C is the region that appears completely white in the graph.

¢ For each region and each point, write a system of equations or inequalities, using the given two
lines, that has the region or point as its solution set and explain the choice of <, =, or = in each case.
(You may assume that the line is part of each region.)

(Source: lllustrative Mathematics)
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¢ The coordinates of a point within a region have to satisfy the corresponding system of inequalities.
Verify this by picking a specific point in each region and showing that the coordinates of this point
satisfy the corresponding system of inequalities for that region.

In the previous part, we checked that specific coordinate points satisfied our inequalities for each
region. Without picking any specific numbers, use the same idea to explain how you know that all
points in the third quadrant must satisfy the inequalities for region A.
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Task #17: Minimize Cost

You are the assistant manager of an electronics store. Next month you will order two types of tablet
PCs. How many of each model (A or B) should you order to minimize your cost?

* Model A: Your cost is $300 and your profit is $40.
¢ Model B: Your cost is $400 and your profit is $60.
e You expect a profit of at least $4,800.

* You expect to sell at least 100 units.
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Task #18: Dirt Bike Dilemma

Dirt Bike Dilemma NAME

The Annual Springfield Dirt Bike Competition is coming up, and participants are looking for bikes!
Of course, they turn to Apu, who has the best bikes in town.

Apu has 18 wheels, 15 seats, and 14 exhaust pipes in his supply room. He can use these parts to
assemble two different types of bikes: The Rider, or The Rover.

The Rider has 2 wheels, 1 seat, and 2 exhaust pipes. It is designed to glide around
curves effortlessly.

The Rover has 3 wheels, 3 seats, and 1 exhaust pipe. It is designed to carry multiple
passengers over the roughest terrain.

Apu needs to decide how many of each bike he should assemble to maximize his profit. Because of
the popularity of the Dirt Bike Competition, he knows that no matter how many bikes he assembles,
he will be able to sell all of them. Apu requests your assistance in making this decision.

Every member of your team should have the following items:
e Graphing Calculator
e Dirt Bike Dilemma Activity Sheet
e Three (3) Colored Pencils
e Set of Cards

In addition, each member of your team should get some cards:
o One member of your team should get 18 Wheel Cards. This person should complete
Question 1.
o Another member of your team should get 14 Exhaust Pipe Cards. This person should
complete Question 2.
o The last member of your team should get 15 Seat Cards. This person should complete
Question 3.

Se:';..,‘ ILLUMlN,&T]ONS © 2008 National Council of Teachers of Mathematics
http://illuminations.nctm.org
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1. Given 18 wheels, list all possible combinations of Riders and Rovers that can be assembled.
Remember that each Rider needs two wheels and each Rover needs three wheels. Using only the
wheel cards, complete the table. Plot the data on the grid below. (The possible combinations
from the first two rows have been plotted for you.)

g

NUMBER OF | POSSIBLE NUMBER OF 15
RIDERS ROVERS

0 0,1,2,3,4,5,6
0,1,2,3,4,5

[u—

10

sy 9 0 o ¢

O [0 | I || W || W

a. What do you notice about the graph?

b. On your graph, draw a line that borders all the points. This line should pass through some of
the points that represent the maximum number of Rovers.

What inequality could be used to represent this relationship?
This inequality is called a restriction or a constraint.

c¢. How can you arrive at this inequality without the use of the table and graph?

Se:';:..,‘ |LLUM|N,&T]ONS © 2008 National Council of Teachers of Mathematics
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2. Given 14 exhaust pipes, list all possible combinations of Riders and Rovers that can be
assembled. Remember that each Rider needs two exhaust pipes and each Rover needs one
exhaust pipe. Using only the exhaust pipe cards, complete the table. Plot the data on the grid
below. (The possible combinations from the first two rows have been plotted for you.)

NUMBER OF | POSSIBLE NUMBER OF 15
RIDERS ROVERS

0 0,1,2,....14 .

1 0,1,2,...,12 >
109 o

2 L ]

3 L ]

&

4 L 2

5 5r¢

L J

6 'S

&

7 L 3

a. What do you notice about the graph?

W

b. On your graph, draw a line that borders all the points. This line should pass through all of
the points that represent the maximum number of Rovers.

What inequality could be used to represent this relationship?

This inequality is called a restriction or a constraint.

c. How can you arrive at this inequality without the use of the table and graph?
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3. Given 15 seats, list all possible combinations of Riders and Rovers that can be assembled.
Remember that each Rider needs one seat and each Rover needs three seats. Using only the seat
cards, complete the table. Plot the data on the grid below. (The possible combinations from the
first two rows have been plotted for you.)

NUMBER OF | POSSIBLE NUMBER OF 15
RIDERS ROVERS

0 0,1,2,3,4,5
0,1,2,3,4

[u—

10

o o o o @

W

O [0 | I || W || W

—_—
(=)

11
12
13
14
15

a. What do you notice about the graph?

b. On your graph, draw a line that encloses all the points. This line should pass through some
of the points that represent the maximum number of Rovers.

What inequality would represent this relationship?
This inequality is called a restriction or a constraint.
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¢. How can you arrive at this inequality without the use of the table and graph?

4. Discuss your answers with your team members. Explain how you arrived at your responses.
Based on your discussion, complete Questions 1 through 3.

If all of the ordered pairs (Rider, Rover) that are feasible options are identified in the
three graphs above, explain why each statement below is true.

a. All ordered pairs have integer coordinates.

b. When graphed in the coordinate plane, all ordered pairs will be located in either the first
quadrant or on the positive x-axis or y-axis.

5. Below, list the three inequalities from Questions 1b, 2b, and 3b. Since all feasible ordered pairs
(Rider, Rover) must be located either in the first quadrant or on one of the positive axes, what
TWO additional inequalities should also be added to this list? Add them below.

Se:';..,‘ |LLUM|N,&T]ONS © 2008 National Council of Teachers of Mathematics
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6. Put all of your cards together. As a team, using the cards and the information from
Questions 1-3, determine all possible combinations of Riders and Rovers that can be assembled
with 18 wheels, 15 seats, and 14 exhaust pipes. Remember that each Rider needs 2 wheels,
1 seat, and 2 exhaust pipes, and each Rover needs 3 wheels, 3 seats and 1 exhaust pipe.
Complete the table below, and plot your data on the grid.

NUMBER OF | POSSIBLE NUMBER OF 15
RIDERS ROVERS
0
1
2 10
3
4
S 5
6
7
8
9 5 10

7. Carefully graph all five inequalities from Questions 5 on the grid in Question 6. What do you
notice?

The region bounded by these inequalities is called the feasible region. The feasible region is the
region that satisfies all of the constraints.
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8. Suppose Apu makes a profit of $15 for each Rider and $30 for each Rover. Select two points
from the feasible region to determine the total profit that Apu would receive. Show how you
arrived at your answers.

a. First point in the feasible region: ( , )

b. Second point in the feasible region: ( , )

9. If Apu makes a profit of $15 on each Rider and $30 on each Rover, write an expression to
represent the total profit he receives. Let x represent the number of Riders he sells, and let y
represent the number of Rover he sells.

Total Profit =

This function is known as an objective function. The objective function is the function that you
are trying to maximize or minimize. (In this case, the objective is to maximize Apu’s profit.)
10. Apu makes a profit of $15 for each Rider and $30 for each Rover.

a. Find three ordered pairs in which the total profit earned would be $90, $120, or $180. (The
points you select do not have to be in the feasible region.)

PROFIT ORDERED PAIRS
$90 ()
$120 | (. )| () |(_, )
$180. | (., )| (., )|, )
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b. On the grid below, plot each set of points (those for a total profit of $90, those for a total
profit of $120, and those for a total profit of $180) in a different color. Each set of three
points should form a straight line. Why does this make sense?

Draw a line through each set of points. What do you notice about these lines? Why does this
make sense?

c. Does one of these values — $90, $120, or $180 — represent the MAXIMUM total profit
that Apu can earn if he receives a profit of $15 for each Rider and $30 for each Rover?
Explain your reasoning.

Sc),(.:‘ |LLUM|N,&T]ONS © 2008 National Council of Teachers of Mathematics
http://illuminati