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Money Investigation 1
Student Material: Homework

Introduction

In this unit, you will learn to understand the meaning of statements like
3x + 2y = 5 andl5 + 4a = 3b . You will also learn how to use such equations to
answers questions. The "applications" you will work with in this unit are connected to
your own experiences in order to help you learn the mathematics. The hands-on nature of
this lesson is intended to help you develop a feel for the meaning of the mathematical
language. With time, you can develop enough facility with the language of mathematics
to be able to work applications that help people solve some of the real problems in our
world.

Example

Suppose | have 7 dimes, 3 quarters,.and nickels. The total value of all these coins
isw cents. If you knew , how could you find ? Firsttryitwite= . 8 Thatis,
suppose in one instance you have 8 nickels. How much money do you have?

You probably said, "I have 70 cents in dimes, 75 cents in quarters and 40 cents in
nickels; so that is 70 + 75 + 40 = 185 cents altogether."

Once you have solved this problem for a specific number of nickels, 8 nickels in
this case, you could writev@rbal description of the solution to the original problem. For
example, you could write: "Find the monetary value of the dimes by multiplying the
number of dimes by 107(x 10 ;) find the monetary value of the quarters by multiplying
the number of quarters 2% 3 & 25 ; ) and find the monetary value of the nickels by
multiplying the number of nickels by 5t (< 5 = 5z ). Then add the three results to get
the total." Once you have threrbal description , you can use it to wifiteraula  w for
such as,

Tx104+3x25+4+bz=w or 710+75+bx=w oOr145+5xr=w .

In this example, how much money would there be# 3?

Mathematicians (and just about everyone else) often store information in tables;
tables organize the information and make it easier to see patterns. We can make a table
that shows how much money we would have in our collection of 7 dimes, 3 quarters, and
x nickels for various values of . When=0 , we have 145 cents (7 dimes and 3
quarters). Whem =1 , we have 150 cents (7 dimes, 3 quarters, 1 nickel). Put the
information into a table like Table 1:
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Table 1

x = number of nickels w = Total amount of money in cents
0 145

150

1
2
3

We can think of the values in the table in terms of the money or in terms of the

equation we wrotel45 + 5z = w . Which way do you find it easiest to think about this
situation? Try thinking about it the other way.

1.

Now suppose you have 7 nickels, 2 dimes, half dollargand quarters. The total
value of all these coinsis cents.

a. How much money is thatif =2 ?

b. Write a verbal description of how to find when you knaw

c. Make a table similar to table 1, putting in valuesifor when is0, 1, 2, 3.

d. Write aformula forw in terms of by following your verbal description.

e. If you putz = 13 in the table, what would go in tke  column?

Tables can often be used to investigate a situation. Suppose a friend makes two piles
of coins with the same monetary value. One pile has only nickels and the other pile
has only quarters. If she only puts one quarter in the second 'pile’, she will need 5
nickels in the first pile. Two quarters is 50 cents, so she will need 10 nickels to equal
that.

a. Make a table of the number of quarters in the first pile versus the number of nickels
in the second pile.

b. Letx represent the number of quarters in the first pile and let represent the
number of nickels in the second pile. Develop a relationship betweeny and
Noticing the pattern in your table might help.

c. If you puty = 60 in the table, what would go in the -column?
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Money Investigation 1
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1. Make a pile of 4 nickels and 6 dimes. You can represent the total monetary value of
this pile of coins with the expression

5n + 10d

wheren represents the number of nickelsn(se 4 Yland represents the number of
dimes (herel = 6). Find the value of your pile of coins by substituting« for and 6
for d in this expression and check that it gives the correct monetary value, in cents

2. Each person in your group will secretly make a pile of coinsp Let be the number of
pennies in your pilep , the number of nickels; , the number of dimeg; and , the
number of quarters. Each person will then tell the rest of your group his/her values for
p,n,d, andg . Everyone should then determine the monetary value of each
individual's pile of coins. Write, symbolically, the expression you used to find the
value of the money. Compare your expression with the expressions written by the
others in your group.

3. Suppose you have 12 nickels and a bunch of quarters. The total value of these coins is
t cents.

a. Find the number of quarters you have# 4 5 8 cents.

b. Write a verbal description detailing how you determined the number of quarters in
part a.

c. Find a way to check your work. Describe how you do the checking.

d. Use your verbal description to find a formula that gives you the number of quarters
you have in terms of . Check that your formula gives you the correct answer to
part a.
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e. Why can'tt = 380 ?

4. Make a pile of coins that includes one quarter and several dimes. Make a second pile
of only nickels which has the same monetary value as the first pile. Repeat this
process, but with a different number of dimes in the first pile and the corresponding
number of nickels in the second pile.

a. Make a table of the number of dimes in the first pile versus the number of nickels
in the second pile. (Note: write thember of dimes and nickels, not their value.)

b. Letz represent the number of dimes in the first pile angl let represent the number
of nickels in the second pile. Develop an expression for the total value in cents of
the first pile. Develop a second expression for the total value in cents of the second
pile. Set the expressions equal to each other, since the piles have equat slue.
number of dimes;y is number of nickels.

c. How does the value for change each time you change the value for ? Your table
in part a may help.

d. Use your equation to find 4f is 12. Then use coins to model this situation. Do
you get the same answer both ways? Use coins to help you understand how to
"solve" the equation.

e. Use your equation to fing 4 # . Then use coins to model this situation.
Again, use the coins to help you understand how to solve the equation.

f. Put your equation in a form that gives interms of . (Thus, write if &s." |
Clearly, if you add one dime to the first pile, you must add two nickels to the
second pile so that the piles have the same value. How does the simplified
equation show why you need to add two nickels to the second pile each time you
add one dime to the first pile?
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5. Letx represent the number of quarters in a pile of coingand represent the number of
dimes in a second pile of coins. The two piles have the same monetary value, which is
indicated by the formula

20 + 25z = 15 + 10y.

a. Explain what else is in each pile of coins.

b. What are the possible number of quarters in the first pile? If you have difficulty
with this question, make several first piles and then determine for which ones you
can make the second pile have the same monetary value.

c. Simplify this equation by subtracting 15 from both sides. Describe what that would

mean physically in terms of the piles. Then solve the equatian for by dividing by
10.

6. Someone made up a problem like the one in problem 5 about piles of coins from a
fictional country (with money different from ours). The piles could be described by
the equation

75+ 152 = 45+ y

a. Whatdor ang represent? What is in each pile of coins?

b. What are the possible valuesyof for this coin problem? Explain why.

c. Simplify this equation by subtracting 45 from both sides. Describe what that would
mean physically in terms of the piles.
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1. In the equatio5a + 50b = 1000 ¢ represents the number of quarters in my pocket
andb represents the number of half dollars in my pocket.

a. Explain what is represented by each of the terms in the equation; thakis, by
500, 25a + 50b, and1000 .

b. Find the value od whelh=9 . Then explain what the answer means in terms of
the situation.

c. Make a table of any five ordered pairs of valuesifor band that satisfy the
equation.

d. Divide each term of the equation by 25. Test the five pairs of values ofb and in
your table. Do they satisfy this new equation, too? Why?

2. A chemist had 30 grams of mercury in a tube. She also had three identical vials which
contained equal amounts of mercury. She poured all three of them into the tube with
the first 30 grams. Then she realized the three vials were different from those she had
used on other occasions and she didn't know how much mercury was in each of these
vials. So she weighed the tube containing all her mercury. It weighed 108 grams. She
had another tube just like it but empty, and she found it weighed 42 grams.

a. Why did she need to know the weight of the other tube in order to determine the
weight of the mercury in each of the three vials?

b. Write an equation for the weight of mercury in her tube where the vaviable
represents the weight of mercury in one of the small vials.

c. Solve your equation far

3. Solve these equations for
a. 2r+4=14
b. 2r —4=14
C.2r+4=3x+1
d. 3z +8 =6z — 10

4. Explain your process for solving each of the equations in problem 3.



