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Section 1.1: Variables and Expressions; Rule of 4

NC.M1.A-SSE.1a: Interpret the structure of expressions. Identify and interpret parts of a linear,
exponential, or quadratic expression including terms, factors, coefficients, and exponents.

B e e ittt o

’
An algebraic expression consists of SJdmS AAd /0 2 Products o Hs J“ YReAALrs

For example in the algebraic expression 0.01d,the letter d is called a VAR ABL 6( and the
number 0.01 is called the Co&FFA C162T

In Algebra, variables are _ S mRB0(S JSsD To R&Pre¢Se~~T VAaudsT,

Any letter may be used as a variable.

Example 1: o0 2+ Y 2 + -‘i—- P.q Yed

m
A term of an expression may be a number, a variable, or a product or quotient of numbers and variables.
— ——

Example 2: Zx+ M TortmS ! 2x . ¥

In a multiplication expression, the quantities being multiplied are Factoa S __, and the result
isa wabd C

An expression like x? is called a PO wWen— . In this case, the number 2 is referred to as the
Ex Po,Jn.DT while the variable x is referred to as the _ R A S ( of the expression.

Application 1. For each of the following, identify the terms, variables, coefficients, factors, bases, and
exponents as they apply.

1.3x* “Twrm . 3 xY ot . BASE ! X
vanr s x FACTonS . 3, k' §gxPoreT ! W

2522416 ToamS? 55,16 Coef !5 Base. z
VAL! 2  FACToaS ! 5 2= %P 2

316U -3 T mg - 16.‘7-' -3 ecoef! (L 2AS € u
VRa ! w  facteeS: /6, u " e xP:

4.5+ 6.3s Tortms 05‘\ 6.3¢ 2o ¢ ) [_3 @Ag(‘ ,.)/4__
‘/A‘L'- S FARCToa ' (%8 < e YL
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' Terms and coefficients in algebraic expressions can be interpreted to represent quantities in context.

Example 3:

a. The height (in feet) of a balloon filled with helium can be modeled with the expression 6 + 5s where s
is the number of seconds after the balloon is released. Identify and interpret the terms and coefficients .
in the expression.

TomS: 6 —S ovTiac HT 0F BAacLood 6 €+
5¢ —/ BAQuLooer 2:.5¢S AT A NATE oF
'741*'/3“’C (gLops = zak¢ oF A)

b. Suppose a repair company charges a flat fee come to your house to repair a washing
machine. Additionally, they charge540 for every hour the repair takes. Write an expression for the

total cost, T, to repair the washing machine if it takes f hours.

\T = 4o + YoM

A AT 540 33443 Pt e e i .3 RO 50ttt it e A e e 4

Application 2.

5. Coach Martinez ordeains printed with his athletic team’s logo an{ 500 pencils printed
with their Web address.

K = c.ps'r O0F Kv+ c.m,)

‘9 CoST oF PﬂJC(L
250K + 5000,

b. Identify the terms and coefficients in the expression. Explain what the coefficients represent.
Twams ! 250w« - Coc¥ ! 250
500 P 500

6. The volume of a cylinderis it times the radius r squared multiplied by the height h. Write an

expression for the volume.
“
\/ = Tt H

7. Jocelyn makr hour working at a grocery store anr hour babysitting. Write
an expression that describes her earnings if she babysat for 25 hours and worked at the grocery store
for 15 hours.

e ————————

IS * 15 n
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At‘:tivity,. Let’s return to the helium balloon example. Recall that the height (in feet), h, of a balloon filled
with helium can be modeled with the equation h = 6 + 55 where s is the number of seconds after the

balloon is released.

a. Use the equation to make a table and a graph of values of (h, s) for s = 0 to 10 seconds in steps of 2

seconds. Label the axes on the graph.

Time Height

(seconds) | (feet)
O G
2 [G
H |26
6 3¢
¢ | 46
(0 | 56

!&. N Io <

Time (s5e)

b. Use your equation to determine h(12) and explain the meaning your answer. Include units in your

explanation. " (l'!.\ " 5.(‘1\ =~ ¢ e+

AFToL 1L Sec, RALLOOS Witt B¢ 66 € HIGH .

The “Rule of 4”

This activity is a very good illustration of something in mathematics called the “Rule of 4.” This is a very

important rule and can be applied at all levels of mathematics.

Essentially the rule says that mathematical expressions, equations, and functions can be expressed four

different ways:

Ver® AL SO

STAATS AT 6 f RSeS
5 &+/aec

SVYabdo &

h = 6+5¢

7S
AL

PUmecnC BATA BCS)

G{LAN.ML_

T IH
0 (4
T\
gl 2¢
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Practice

1. A certain smartphone family plane costs $55 per month plus additional usage costs. If x is the number

of cell phone minutes used and y is the number of megabytes of data used, interpret the following

expressions:

a.0.25x
' -
b. 2y ADDL ST =

c025x+2y+55 ~loTAL CoST .

ADD'C CosT = §.15 /mouTES Foa Talk,oe .

¢ 1/ mBBABITE Foa DATA -

2. An object is dropped from a height of 250 feet. The height of the object, h, above the ground at s
seconds is described by the equation h = —16s2 + 250.

a. What is the height of the object at s = 0 seconds?

b. What is the height of the object at s = 2 seconds?

3. Complete the following using the “Rule of 4.” -

'[2506‘4— (

- ]é(i)tf 150

-
-

—¢y +250 = (56 &+,

Verbal: .Syml,)olic: ‘
The sumof4andStimesa | Y= +5X
number x
Graphical: LS Numerical:
“ ‘
& >
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