Lesson 2.1 Algebraic Expressions
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2.1 Writing and Evaluating Algebraic Expressions

What You Will Learn

» Define and identifv terms. variables. and
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» Define and identify terms, variables, and
coefficients of algebraic expressions.

» Define exponential form and interpret exponential
expressions.

» Evaluate algebraic expressions using real numbers.
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Variables and Algebraic Expressions 1

A collection of letters (variables) and real numbers (constants)
combined by using addition, subtraction, multiplication, or division
is an algebraic expression.

The terms of an algebraic expression are those parts that are
separated by addition or subtraction. For example, the expression
x? — 4x + 5 has three terms (trinomial): x2, —4x, and 5.

For terms such as x2, —4x, and 5, the numerical factor is called the
coefficient of the term. Here, the coefficients are 1, -4, and 5 is
the constant.
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Example 1 — Identifying the Terms of Expressions
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Algebraic Expression Terms
a. 6x

-
b. 3x + g

c. 2y - 5x -}
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Example 4 — Evaluating Algebraic Expressions 1

Evaluate each expression when x==3 and j='5:

a. =X

b.x-y - 3 -5 = -8

c.35+2¢ 3(-3)F —qF

dy-2c+y) S-2(-345)= 5- 14 (%)= 5-4=)

o 2
e.y? = 3y 5-3<S): 2= 15=]0
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Example 4 — Evaluating Algebraic Expressions 2

a. When x = =3, the value of —x is
-x =-(-3) Substitute -3 for x.
= 3. Simplify.
b. When x = -3 and y =5, the value of x — y is
XxX-y=(-3)-5 Substitute ~3 for x and 5 for y.

= —8. Subtract.
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Example 4 — Evaluating Algebraic Expressions 3

c. When x = -3 and y = 5, the value of 3x + 2y is
3x + 2y =3(-3) + 2(5) Substitute -3 for x and 5 for y.
=-9+10 Multiply.
= 1. Add.
d. When x=-3 and y =95, thevalue of y — 2(x + y) is
y=2(X+y)=5=2[(-3) + 5] substitute -3 for x and 5 for y.
=5-2(2) Add.
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Yy — Z\X T y)=0D — £||\—9) + D] Substitute -3 tor x and b for y.

=5-2(2) Add.
=1. Simplify.
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Example 4 — Evaluating Algebraic Expressions 4

e. When y = 5, the value of y2 - 3y is
y2 -3y = (5)2 - 3(5) Substitute 5 for y.

=25-15 Simplify.
= 10. Subtract.
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Example 5 — Evaluating Algebraic Expressions

a. Wheny = -6, the;.falue of y2is
r=-Q- = 36
b. When y = -6, the value of -y2 is
9_19\___/-/\ —/Z/\'—%(D
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b Wheny——6 the value of -y2 is
== — (-()F = - (36) =
c. When x=4 and y = -6, the value of y — x is
y=-x= é 4 - ‘/O

d. When x =4 and y, = -6, the value of |y — x| is
y-xi= |- (-] = /‘/0/— /O

e. Whenx=4andy=—7, the value of/x—y| is

e P o
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Example 6 — Evaluating an Algebraic Expression

§+ 2=
¥ — FF

~f +Z(3) -2

At 4
SRA-LS)E) 0 —Es) 5

When x = =&, ¥==2 and z =3, the value of
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Example 6 — Evaluating an Algebraic Expression
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Example 6 — Evaluating an Algebraic Expression

y+ 2z
V — X

When x = -5, y = -2, and z = 3, the value of

y+2z _ =2 +2(Q3) Substitute for x, y, z.
S5y —xz 5(—2)— (—5)(3)
-2+6 :
= Multiply.
~10 — (=15) Py
__—2+6 Add the opposite of -15.
—10 + 15
-4 Simplify.
l;
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Example 9 — Geometry: Finding the Area of a Rectangle

Write an expression for the arza of a-rectangte:shown
below. Then evaluate the expression to find the area of the
rectangle when x = 7. Y,

= [wo x(
7 >(+5)(><) Y

5 1114
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Example 9 - Geometry: Finding the Area of a Rectangle cont'd

Solution:
Area of a rectangle = Length - Width

- (X + 5) "X Substitute,

Tofind the area of the rectangle when x = 7, substitute 7 for
xin the expression for the area.

(x+9)-x=(T45)7 Substute 7 for .
=(12)-7 Add
=84 Muliply.

S0, the area of the rectangle is 84 square units.
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