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TERMS

In algebra, when a constant is multiplied by avariable, like 5-y, the constant, 5, iscalled a

coefficient, and the product of a coefficient and a variable create aterm. Soin theterm 5y, the
coefficient is 5.

We don't need to restrict termsto just the product of a coefficient and a variable, aterm can be:

the product of two or more variables. ab, w-z, or x-y (orjust ab, wz, xy);

the product of the same variable with itself—any number of times: x-x-x-x:x-x = x5;
the product of a constant (coefficient) with avariety of variables. 8-a>b3, or 8adb3;
just aconstant with no variable: 6, -5, or g .

El S A

Thisleadsto two new definitions:

1. Avariablecluster can bejust one variable or can be the product of more than one variable, each
with its own exponent. A variable cluster does not include the coefficient.

2. A term canbejust aconstant or can be the product of a constant—called a coefficient—and a
variable cluster.

Example 1. Given the term identify the coefficient and the variable cluster.

Term | Coefficient | Variable Cluster Term | Coefficient | Variable Cluster
8x2y3 8 x2y3 5x4 5 x4
3a 3 a -6x2 -6 X2
%cb5 % cb® 7 7* (none)

* 7 isaterm that isrealy aconstant term; it isnot, itself, a coefficient as defined above.

Here'saspecia term: x. “What's so specia?’ you ask? Well, it appears that this term has no
coefficient (nor any exponent). Actualy, it hasboth. In fact,

* Xxisthesameas1x or 1:x;
+ it'salsothesameasx? (read “x to the first power”);

it could even be thought of as 1xX.
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Thismay look asif we're getting carried away, but the 1’ sthat you see here are actually very important
numbers and deserve more than a passive recognition. In both cases, they are sometimes referred to as,
“theinvisible 1.” Though it may sound alittle like the twilight zone, the “invisible 1" will rush to our
aid—and make itsdlf visible—in many situations.

Example 2: Given the term identify the coefficient and the variable cluster.
Term Coefficient | Variable Cluster Term Coefficient | Variable Cluster
X2y3 1 X2y3 - X4 - 1 X4
-a -1 a X2 1 X2
Exercise 1. Given the term identify the coefficient and the variable cluster.
Term Coefficient | Variable Cluser Term Coefficient | Variable Cluster
a X b) -4
0 -2 d -x2
7245 8
2) g C d f) w
g 6x0 h vy
i) -md -y
To top of page

ALGEBRAIC EXPRESSIONS

Y ou' ve aready been introduced to the notion of algebraic expressions. Hereit isagain with alittle
explanation.

In algebra we tend to put things, such asterms, together. We connect terms with parentheses and
operations and call them algebraic expressions. Here are some examples of algebraic expressions:

9y + b5x the sum of two terms

3a(4b-7) the product of aterm and a quantity

(8x2y3)(2xy) the product of two terms

(bx +6)(2x - 1) the product of two quantities

7X2 + 6x + 1 the sum of three terms

g—g the quotient of two terms

By3 A singleterm is also an algebraic expression

12 Even a constant could be thought of as an algebraic expression.
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At this point, for Example 3, we're going to restrict our discussion of algebraic expressions to
individua terms and to the sum of two or more terms.

Example 3: Identify the termsin each (algebraic) expression.
Expression terms (separated by commas
a) 7x2 + 6x + 1 threeterms.  7x2, 6x, 1
b) 5x + 2 two terms. 5%, 2
Q) -3 + 23 +4a+ 9 fourterms. - 3ad, 2a3, 4a, 9
d) - 15y oneterm: - 15y

Of course, there are many algebraic expression that have subtraction as the operation within, such as

3x2 — 8x — 2. Thisexpression has three terms, but we need to remember arule from Section 1.2 to know
what theterms are:

Thesign in front of a number belongs to that number.

For algebraic expressions, we extend that notion to include terms; it now reads

The signin front of aterm belongsto that term.

So, thetermsof 3x2 — 8 — 2 are 3x2, -8x and - 2.

Example 4: Identify the termsin each (algebraic) expression.
Expression terms (separated by commas
a) 7x2 —6x — 1 threeterms.  +7x2, -6x and -1
b) 5x2 — 2Xx twoterms.  +5x2 and - 2x
Q) 3 —-2a3 —4a+ 9 fourterms.  +3ad, - 2a3, -4a and +9
Exercise 2: |dentify the termsin each (algebraic) expression.
Expression Terms (separate them by acomma)
a) Bx2 — x + 3
b) x3 — 6x2 — 8x
0 -2X — 6x°

d -3x2y2 + 6x2 + 1x2 — 4

2
2) 4-3x-y

Totop of page
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LIKE TERMS

Two things are “like” each other if they have the same characteristics. For example like fractions have
the same denominator. In algebra, two or more terms are considered to be like ter msif they have exactly
the same variable clugter, even if the coefficients are different. For example, 3x2y°> and 9x2y° arelike
terms because they have exactly the same variable cluster, x2y®.

Two or more terms are considered to be like termsif they have exactly the same variable cluster.

Furthermore, constants, which have no variable cluster, are “like” al other constants. Use the example
below to carefully examine which terms are “like” and which are not like. See if you can decide why
some terms are not like others within the same expression.

Example 5: In each expression, identify the like terms.
Expression Liketerms

a 7x-6x+1 one pair of termsislike: 7x and - 6x
b) 5x -2+ 9 one pair of termsislike: -2 and 9
© 3a2 + 2b3 + 4a2 + 93 twopairsof termsarelike:  3a2 and 4a2, 2b3 and 9b3
d -15y + 6y — 3y al threeterms are like: -15y and 6y and - 3y
e 4x+6y —7 no terms are like: (none)
fy 5ab — 8ab + 3b one pair of termsislike: 5ab and - 8ab

(Note: the variable cluster for 3b isjust b which is not the same as ab.)
g -2x33 + 6x2 + 9% notermsarelike:  (none)

(Note: adifferent exponent on the same variable indicates a different variable cluster.)

Exercise3: In each expression, identify the like terms.
Expression Like Terms
a) 5 — x + 3
b) X2 — 6x — 8x2
c) 2x° — 6x°

d -3x%y + 6x2 + Ix%y — 4

2
) 4-3y-Yy
To top of page

Algebraic Expressions page 19 -4



COMBINING LIKE TERMS

In algebra you will be asked to “simplify” agreat deal. Unfortunately, this may cause some confusion
at times because “simplify” will have different meanings based on the expression given and under what
circumstances the expression is being used.

Basically, an expression isssmplified when it iswritten in the briefest, least complex form. When
working with like terms, an expression is said to be simplified when the like terms are “combined.” To
combine like terms means to find their sum or difference, depending on the operation between the terms.

We can use like measurements, such as inches and inches or feet and feet, as an illustration:

2 inches + 3 inches = 5 inches.
2 feet + 3 feet = 5 fedt.

In that analogy we are able to combine the measurements because they are “like measures,” meaning
the unit of measurement (inches or feet) isthe same. Notice that the result, the sum, isin the same unit of
measurement, feet, asthe addends. In the very same way, we can combine like terms because the variable
cluster isthe same:

2X + 3x = 5x.

Again, the result, 5x, has avariable cluster that is exactly the same as the terms, 2x and 3x. Thismeans
that theresult is“like” the original two terms. In thisway, the only change is the coefficient; to get the
coefficient of the result, 5, we had to add the coefficients of the like terms, 3 and 2.

Why isit that combining like terms works thisway? Good question. It goes back to the abbreviation

called “multiplication.” Remember that multiplication isjust an abbreviation for repeated addition. So,
when wewish to find thesum of 4h and 3h, it'slikethis:

4h means 4-h whichmeans h + h + h + h. Likewise, 3h means 3-h whichmeans h + h + h.
Therefore, when we add,
4h + 3h
isthe same as (h+h+h+h + (h+ h+h)
orjut h+h+h+h+ h+h+h which is abbreviated as 7-h, or just 7h.
Thisisalso why we can’'t combine 2y + 5x. It becomes
(y+y + xX+x+x+x+Xx
In this case, we can’'t say that we have 7 of anything that is the same.

The combining of like termsis not restricted to addition; we can also subtract like terms. Inthisway it
islike diminating terms, maybe one at atime. In elementary school, subtraction is sometimes referred to as
“take aways,” suchas 5—2 means*“5takeaway 2”. It'slike cutting 2 feet off of a5 foot board.

5 feet — 2 feet = 3 feet.

Or, five X’ stake away two X’ sleavesthree x’s: 5 — 2Xx = 3X.
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In this case we combine like terms by finding the difference between the coefficients.

To combine like terms we need only add or subtract their coefficients.

However, if terms are not like terms, then they cannot be combined. A somewhat silly example might
beto add 6 feet and 5 pounds. They have no relevance to each other and cannot combine. Similarly, the
expression 6x + By cannot berewritten asoneterm. 6x + 5y issmplified just asitis.

Combining like termsis an art that needs to be mastered in order to be successful in algebra. It isnot

difficult, but you do need to learnit! Let’s practice:

First, written “verticaly”:

a 10x b)  12b%
+ 4x + 7b4
14x 19p4

c)

2h
3h
+ 6h

11h

Second, written “horizontally”:
d) 7X + 6x = 13X
) -2+9=7

Example 6: Simplify each expression by combining like terms. (Find the sum of the coefficients.)

f) -3a2 + 422 = 1a2 orjust &

9) 4y + 1y = b5y
h) 4p + p =5p

i) 15y3 + 6y3 + 3y3 = 24y3
J) - 2Xzy3 + gxzy3 - 7Xzy3
k) 2x4y> + 9x5y4 cannot combine

Noticethat (g) and (h) are virtually the same; what we do seein (g) but don't seein (h) is
the“invisible 1,” the coefficient of p. Thisisatime when making the “invisible 1"
visible might be helpful to the process, though it isn't necessary.

Also notice that, in (k), 2x4y> and 9x5y4 are not like terms, so they can’t combine.
Look carefully at the variable cluster of each term to see why.

Example 7:
coefficients.

a 7w -—2w = 5w
b) 3x2 — 2x2 = 1x2 orjust x2
¢ 18x — 6x = 12x

d 9 -y=9%-1y =8y

Simplify each expression by combining like terms. Find the difference of the

The coefficient 1 doesn’'t need to be written.

Here, it might be to your advantage to include

the coefficient 1 before subtracting.

Of course, since the new rule statesthat “the signin front of the term belongs to that term,” even
subtraction of termsis an addition process. It’'sjust like adding (or subtracting) two signed numbers.
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Justas 3 — 8 canbethoughtofas +3 and-8 (thisaddsto - 5),

SO can 3x — 8x canbethought of as + 3x and-8x (thisaddsto - 5x).

Here' s the bottom line on combining like terms:

To combineliketerms, smply add (or subtract) the numerical coefficients;
the result you get will be “like” the original terms. In other words, the variable
cluster will remain the same. If avariable cluster has no visible coefficient, then
the coefficientis 1.

Example 8: Simplify each expression by combining like terms.
a -7Tw-—2w = -9w b) 3x2 — 5x2 = -2x2
c) -18x + 6x = -12x d -9 +y=-9 + 1y = -8y
2) -2p + 3p =1p orjust p fy -c+7c=-1c+ 7c = 6¢C
0) -m—(-6m) = -Im+ 6m =5m h) 3x — (-4x) = 33X+ 4x = 7X
) -AX +4x =0x =0 h) 5y2 + 3y cannot combine (unlike terms)
Exercise 4: Simplify each expression by combining liketerms. If the termsare not like terms,
then write “cannot combine.”
a) 3y + 9y = b) y -2y =
0 -4w + (-2w) = d) 5w3 — 9w3 =
e -6c2 + 7¢2 = f) -c—8c =
9) p+(-4p) = h) 5p% — 6p =
i) -8x%y + 2x2%y = ) 4 — (-X) =
Ky 6m + (-6m) = ) 2s —4m =
m) -3v + 3v = n) -V —V =

To top of page
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THE PRODUCT OF TWO TERMS

The product of two terms is another term. The associative property, the commutative property and the
definition of exponents combine to make multiplying two terms arelatively easy process.

For example, we can multiply (3x)(2x) using the properties mentioned above. A word of caution,
though: thisis behind the scenes work to explain what' s happening; it is not intended that students will
copy this process. Instead, your process will be much ssimpler than this.

The explanation:

(3x)(2x)
canberewrittenas = 3:x-2-X by the associative property
= 3:2:X-X by the commuitative property
= 6-x2 XX = X2
= 6x2

Of course, we would normally do thisin just onestep:  (3x)(2x) = 6x2. Theresult isthe product of
the coefficients and the product of any variable factors present.

Example9:  Multiply and write the product as one term.

8 (4x)(5x) = 20x2 b)  (-3y)(8y) = - 24y2

0 (W)(-2w) = -2w?2 d) 3(6x?) = 18x2

e (-4)(-2 =8y f) — (Bw)(-4y) = - 32wy
‘Exercise5: Multiply and write the product as one term.
a (9)(40) = b) -6(5y) = 0 (3a)(-129) =
d ™)X = e Sy(-4) = ) (-2b)(6c) =
9 -9(-5x9 = h) x(-3) = ) (4d(-1) =
) oowiw) = k) -yy) = 96X =
m) 3w(-1) = n -4y = 0 (29(-1) =
To top of page
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Exercise5:

Exercise6:

Exercise 7:

Exercise8:

To top of page
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36c2 b) -30y
- 20y f) -12bc
-4d Hoo-w2

- 3w n -4y

6(4x —3) = 24x —18
(2m-6):5 = 10m—30
9(3-3w) = 2727w
2(2d —5k) = 4d — 10k

-5(6x +3) = - 30x—15
-2(8m-1) = - 16m+2
- 6(- 10 + 4w) = 60— 24w
- 4(- 11-5p) =44+ 20p

X(X + 3) = x2 + 3x

-2a@a+ 1) = -282 - 2a
w(Bw + 4) = 3w2 + 4w

-4m(6m + 1) = - 24m2 — 4m

3c(3c + 6) = 9¢2 + 18c
-Bx(- 2x + 3) = 10x2—15x
-6p(-p - 5) = 6p? + 30p

Q)
K)

b)
d)
f)
h)

b)
d)
f)
h)

b)

- 3622 d 7x2
45x2 h) -3x
-y2 ) x2
2X

7(9y —4) = 63y —28
4(6—-5p) = 24—20p
3(8-9v) = 24—27v
1(3x —4y) = 3x—4y

- 2(8k + 10) = - 16k —20
SA(y—7) = -4y +28

-3(-9+5c) = 27—15¢
-7(-4-2d) = 28+ 14d

y(x — 10) = yx — 10y
or xy — 10y

-3(y2 — 7y) = -3y2 + 21y
6(5Ww2 — 1) = 30w2 — 6
-1(8m — 5x) = -8m + 5x
-k(4k —5) = - 4k2 + 5k
-4y(3k—2) = -12yk + 8y

-4w(w — 1) = -4w2 + 4w
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4.  Multiply and write the product as one term.

a  (7k)(6k) = b) -3(8c) =
d (X = e 8(-6) =
9 -7(-8%) = h x(-2) =
Dooyty) = k) -cc) =
m)  2y(-9) = n -6c(5) =

5. Apply the distributive property to each expression.
a 5(7x - 8)

¢ (9m - 56

e -6(5x + 8)

g -5(-3+7w)

i) XxX(x + 4)

k) -3a@ + 1)

m) -5m(7m + 1)

0) -k(-5k — 6)

To top of page
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b)

d)

f)

h)

)

P)

c)
f)
)
)

0)

8(1 — 2v)

3(8x — 7y)

7y - 4)

- 2(-8p — 9d)

2y(3y — 10)

- 4y(y3 — 7y)

-1(9m — 6x)

-7p(-p + 3)

(2p)(- 14p)

(- 4m)(3K)

(6n)(- 5)

-x)(x) =

(- 4x)(- 5)
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