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Look at the ladder of squares. What numbers would go in the second
row of this table?

Number of Squares Jil 2 3|4
.

‘Write an equation that shows how to find the number of pieces P
needed to make a ladder of n squares.

10 20
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. Look at the tower of cubes. What numbers would go in the second row

of a table that counts steel pieces needed to make a tower of n cubes?

Number of Cubes 10 | 20
Number of Pieces [RF]

Write an equation that shows how to find the number of steel pieces
ina tower of n cubes.
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A group of students worked on the ladder problem. Four of them came
up with equations relating the number of steel pieces P to the number of
squares 1.

Tabitha: P=n+n+n+1  Chaska:P=1+3n
Latrell: P=4n Eva: P=4 +3(n-1)

Recall that groups of mathematical symbols suchas n + n+ n + 1,1+ 3n,
4n, and 4 +3(n — 1) are called algebraic expressions. Each expression
represents the value of the dependent variable P. When two expressions
give the same results for every value of the variable, they are called
equivalent expressions.

@) Which expressions for P are equivalent? Explain why.
.
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@ 1. Whatthinking might have led the students to their ideas?
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2. Do the four equations predict the same numbers of steel pieces for
ladders of any height n? Test your ideas by comparing values of P
when n = 1, 5, 10, and 20.
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3. Which of the expressions for the number of steel pieces in a ladder of
n squares are equivalent? Explain why.
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4. Are any of the expressions equivalent to your own from Problem 4.17
How can you be sure?
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@ 1. Thinkabout building a tower of cubes. Write two more expressions
that are equivalent to the expression you wrote in part (2) of
Question B in Problem 4.1, Explain why they are equivalent.
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2. Pick two equivalent expressions from part (1). Use them to generate a
table and graph for each. Compare the tables and graphs.
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In an expression such as 1 + 3, the 1 and the 3 are called terms of the
expression. In the expression 4 + 3(n — 1) there are 2 terms, 4 and 3(n — 1).
Note that the expression (n — 1) is both a factor of the term 3(n — 1) and a
difference of two terms. The 3 is the coefficient of n in the expression 1 + 3n.

The Distributive Property helps to show that two expressions are equivalent.
It states that for any numbers a, b, and c the following is true:

a(b+c)=ab + ac
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‘This means that:

« Anumber can be expressed both as a product and as a sum.

+ The area of a rectangle can be found in two different ways.

b <
The expression a(l) + ¢) isin fuctored form.
The expression a(b) + a(¢) is in expanded form.
The expressions a(b + ¢) and ab + ac are equivalent expressions.

« Use the Distributive Property to write an equivalent expression
for 5x + 6x.
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« How does this help write an equivalent expression for n +n + n +1?
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With their plans almost complete, the Ocean Bike Tours partners have made a list of
tour operating costs.

Tour Operating Costs oy 4 =
« Bike rental $30 per person

« Food and campsite | $120 per person

* Rental of abusand | $1,000
a trailer for bikes

@) + What equation can represent the total costs?

« Is there more than one possible equation? Explain.
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The next step in planning is to write these costs as algebraic expressions.

@) What equations show how the three cost variables depend on the number
of riders n?
1. bike rental B=
2. food and campsite fees F =

3. rental of the bus and trailer R =
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B. Three of the business partners wrote equations that relate total tour cost C to the
number of riders n:

Celia's equation: C = 30n + 120n + 1000
Theo's equation: C = 1500 + 1000
Liz's equation: C = 1150n

1. a. Are any or all of these equations correct? If so, are they equivalent? Explain why.

b. For the equations that are correct, explain what information each term and
coefficient represents in the equation.
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2. Compare the equations. Use Order of Operation guidelines to complete the
table below of sample (n, C) values. What does the table suggest about which
expressions for C are equivalent?

Operating Cost Related to Number
of Customers

WU R GTH TSN 5 | 10 | 15 | 20

C=30n + 120n + 1000
C=150n + 1000

C=1150n
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@® 1. Foreach expression below, list the terms and the coefficient in
each term.

a 5x+x+6 b. 10g - 2q
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2. Use the properties of operations to write an equivalent expression for
each expression above.
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3. Showthat1+3n=4+3(n—1).
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‘Common Core State Standards
6.EE.A.2 Write, read, and evaluate expressions in which letters stand for numbers.

6.EE.A.2¢ Evaluate expressions at specific values of their variables. Include expressions
that arise from formulas used in real-world problems. Perform arithmetic operations,
including those involving whole-number exponents, in the conventional order when there
are no parentheses to specify a particular order (Order of Operations).

6.EE.B.7 Solve real-world and mathematical problems by writing and solving equations
of the form x+p = q and px = q for cases in which p, q and x are all nonnegative
rational numbers.

6.EE.C.9 Use variables to represent two quantities in a real-world problem that change
in relationship to one another; write an equation to express one quantity, thought of as
the dependent variable, in terms of the other quantity, thought of as the independent
variable. Analyze the relationship between the dependent and independent variables
using graphs and tables, and relate these to the equation.

Also 6.RPA.2, 6.RPA.3, 6.RPA.3a, 6.RPA.3b, 6.RPA.3d, 6.EE.A.1, 6.EEA.22,
6EEA3, 6EEAL, 6EEB.S





image3.png
One of the most popular rides at Wild World is the Sky Dive. Riders are
lifted in a car 250 feet in the air. When the car is released, it falls back to
the ground. It reaches a speed near 50 miles per hour.

‘The riders’ seats are around a tower that looks like a stack of cubes
made from steel pieces. Each face of the Sky Dive tower looks like a
ladder of squares.

Tower
Ladder
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« How many steel pieces do you need to build each of these figures?
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@+ How many steel pieces would you need to make a ladder of
n squares?

* How many steel pieces would you need to make a tower of
n cubes?

As you work on these questions, it might help to make some model ladders
using toothpicks.




