Intermediate Algebra
Chapter 4 Review

Objective [4.1a] Identify the degree of each term and the degree of a polynomial; identify terms, coefficients,
monomials, binomials, and trinomials; arrange polynomials in ascending or descending
order; and identify the leading coefficient.

Brief Procedure

Example

Practice Exercises

The degree of a term is the
sum of the exponents of the
variables. The degree of a
polynomial is the same as the
degree of its term of highest
degree.

Identify the degree of each term and
the degree of the polynomial:
8% — 1522y + dxy +y* — 7.

The degree of 823 is the exponent of
the variable, 3.

The degree of —15x%y3 is the sum of
the exponents of the variables, 2 + 3,
or 5.

The degree of 4zy is the sum of the
exponents of the variables, 1 + 1, or
2.

The degree of y* is the exponent of
the variable, 4.

The degree of —7 is the exponent of
the variable, 0, since —7 = —7z0.

The degree of the term of highest de-
gree is 5, so the degree of the polyno-
mial is 5.

1. Identify the degree of the poly-
nomial:

6a%b — 4ab + 2b* + 10.

2

3

4

10

cawp

To identify the terms of a
polynomial, rewrite the sub-

Identify the terms of the polynomial
3y% —2y% — 5y + 1.

2. Identify the terms of the polyno-
mial —5y* + 3y — 2.

tractiops', in the polynomial Y% — %% — By 1= A. 5yt 342, 2
as additions. Then each ex- 3 + (=2y2) + (—5y) + 1 B. 5ut. 32
pression being added is a 4 y y oY oY
term of the polynomial. Then the terms are 3y3, —2y2, =5y, | C. —5y*, 3y?

and 1. D. _5y4’ 3y2, -9
The coefficient of a term of | Identify the coefficients of each term | 3. Identify the coefficients of each
a polynomial is the num- | of the polynomial 5y% — 10y? + 4. term of the polynomial
ber l?y .which the variable is The coefficient of 530 is 5. —82°% +42? — 7.
multiplied. A. -8 4

The coefficient of —10y? is —10. B. -8, 4, -7

The coefficient of 4 is 4. C.3,2

D.3,2,0

A polynomial with just one | Classify each of the following as a | 4. Classify —6z" as a monomial,
term is a monomial. A poly- | monomial, binomial, trinomial, or binomial, trinomial, or none of
nomial with just two terms | none of these. these.
is a binomial. A polynomial | a) 22 —7 b) 223 — 22+ 52 +6 A. Monomial
with just three terms is a . . . B. Binomial
trinomial. Those with more a) This polyr.lor.mal h.as Ju.St two C. Trinomial
than three terms do not gen- terms, so it is a binomial. D. None of these

erally have a specific name.

b) This polynomial has more than
three terms, so it is none of these.
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Objective [4.1a] (continued)

Brief Procedure

Example

Practice Exercises

To arrange a polynomial in
ascending order, write the

Arrange 3t —4t% —7+2t3 in ascending
order and then in descending order.

5.

Arrange 8 — 322 + 423 — x in
descending order.

DS 73— 4g? 4 243 B. —z — 322 + 42° + 8
To arrange a polynomial in
descending order, write the Descending order: C. =322 -z +42° +8
terms so that the exponents 2% —At? + 3t = 7 D. 423 — 322 — 2 +8
decrease from left to right.
The leading coefficient of a | Identify the leading coefficient of | 6. Identify the leading coefficient of
polynomial is the coefficient | 523 — 6z2y? — 4xy* + 1. 1252t + 3s%t2 — 4st — 3.
of the term of highest degree. The degrees of the terms are 3, 4, 5, A 12
and 0, respectively. Thus, the term of | B. 3
highest degree is —4xy?, so the lead- C. —4
ing coefficient is —4. D _3
Objective [4.1b] Evaluate a polynomial function for given inputs.
Brief Procedure Example Practice Exercise
Substitute the given input for | For the polynomial function P(z) = | 7. For the polynomial function

each occurrence of the vari-
able and carry out the result-
ing calculations.

2? — 4z + 5, find P(-1).
P(-1) = (-1)2 —4(-1) +5
=1+44+5=10

PR

P(z) = 22% + = — 8, find P(2).
-5
—2

Objective [4.1c] Collect like te

rms in a polynomial and add polynomials.

Brief Procedure

Example

Practice Exercises

Terms that have the same | Collect like terms: 8. Collect like terms:
variable(s) raised to the same 524 — 622y — 32t +y. 423 — 9222 4 322 — 5.
power(s) are like terms. The A 7ed 92?5

distributive laws allow us 5zt — 622y — 32t +y s o

to collect like terms by | _ (5 —3)2t — 622y +y B. 4z® + 2% =5

adding or subtracting their C.52%2 -5

coefficients. =2z' — 62’y +y D. 22

To add two polynomials, | Add: (5% +x —7)+ (22° — 422 +3). | 9. Add: (62%y* — 52%y — 1)+

write a plus sign between
them and then collect like
terms. The polynomials can
also be written with like
terms in columns and then
added.

(523 +x —7) + (223 — 42% + 3)
=0bB+2)23 422 +x+ (-7T+3)
=723 — 4’ + x4

cawp

(zty? + 222 + 3).
6xty? — 4a%y + 222 + 2
Txty? — 322 +2
Txty? — 322y + 2
Triy? — 5ay + 222 + 2
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Objective [4.1d] Find the opposite of a polynomial and subtract polynomials.

Brief Procedure

Example

Practice Exercises

The opposite of a polynomial
P can be symbolized —P or
by replacing each term with
its opposite.

Write two equivalent expressions for
the opposite of 2zy — 3zy? + y — 5.

One expression is

10. Which is not an expression for
the opposite of 2 — zy® + 4y?

A — (2% — 2y + 4y)

—(22y — 3zy* +y — 5). B. —z? —zy® + 4y
A second expression is C. —2? + a2y — 4y

—2xy +3zy? —y + 5.
To subtract polynomials, add | Subtract: 11. Subtract:
the opposite of the polyno- (4% — x + 3) — (62% — 4z — 1). (23 —z +2) — (523 + 2% - 8).
mial being subtracted. Some A —423 +10
steps can be skipped if we (422 — 2+ 3) — (622 — 4z — 1) B. 42+ 22—z —6
mentally take the opposite of | 12 3 622 4+ 4 g C.—4a®—2?2—2—6
each term being subtracted | — *¥ T 7T +3 - 62"+ 4 +1) D. 423 — 2?2 —2+10
and then combine like terms. | = —22% + 3z +4
Objective [4.2a] Multiply any two polynomials.

Brief Procedure Example Practice Exercise
Multiply each term of one | Multiply. 12. Multiply: (2% — 3z +1)(2? +4).
polynomial by every term of a) 2z —7)(z+3) A 25 — 323 4 22

. 2 _ _
the ot.her ar.ld collfzct like b) (2% —2x + 3)(z — 1) B. 2 — 122 41
terms, if possible. It is some- 5 5 )
times convenient to write the a) (22 — 7)(z + 3) C. CE, +az° — 11z 4+ 4
multiplication in columns. D. 2+ 234+ 22-1220+4

=2z —-Tzr+ 2z -7)3
=2z-x—7-2+2x-3-T7-3
=222 — Tz + 62 — 21
=22? -z —21

b) We use columns. First we multi-
ply the top row by —1 and then by x,

the same column. Finally we collect
like terms.

2 — 2z + 3
r — 1
— 22 + 22 -3

3 — 222 + 3z

23 — 322 4+ 52— 3

placing like terms of the product in
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Objective [4.2b] Use the FOIL method to multiply two binomials.

Brief Procedure

Example

Practice Exercise

To multiply two binomials,
A+ B and C+D, multiply the
First terms AC, the Outside
terms AD, the Inside terms
BC, and then the Last terms
BD. Then collect like terms,
if possible.

(A+ B)(C+ D) =
AC + AD + BC + BD

Multiply: (2z + 3y)(z — 4y).
(2z + 3y)(x — 4y)
F 0] I L
= 2z-x+2x-(—4y)+3y-x+3y- (—4y)
= 222 — 8y + 3zy — 1232
= 222 — bxy — 1242

13. Multiply: (y +2)(3y — 5).
A 3y +y—10

B. 3y? — 5y — 10

C. 3y% + 6y — 10

D. 3y% — 11y — 10

Objective [4.2¢] Use a rule to square a binomial.

Brief Procedure

Example

Practice Exercise

The square of a binomial is
the square of the first term,
plus or minus twice the prod-
uct of the two terms, plus the
square of the last term:

(A+ B)? = A%2 + 2AB + B?
(A— B)2 = A2 - 2AB + B2

Multiply: (3z — 4).

(3z —4)?
= (32)2 —2-3z-4+42
=922 — 24z + 16

14. Multiply: (22 + )%
A 422 42

B. 222 + 4zy + 32

C. 4z? + 27y + 32

D. 422 + 4ay + 32

Objective [4.2d] Use a rule to

multiply a sum and a difference of the s

ame two terms.

Brief Procedure

Example

Practice Exercise

The product of the sum and
the difference of the same two
terms is the square of the first
term minus the square of the
second term:

(A+ B)(A—B) = A? — B2,

Multiply: (z + 3y)(x — 3y).

(z +3y)(z — 3y) = 2* — (3y)?
— {,132 _ 9y2

15. Multiply: (z + 6)(z — 6).

A. 2% + 122 — 36
B. 22 — 122 — 36
C. %2+ 36
D. 2?2 - 36

Objective [4.2¢] For functions f described by second-degree polynomials, find and simplify
notation like f(a + h) and f(a + h) — f(a).

Brief Procedure

Example

Practice Exercise

Substitute the given input(s)
and carry out the resulting
computations.

Given f(z) = 2% — z + 2, find and
simplify f(a+4) and f(a+h) — f(a).
fla+4)
=(a+4)?—(a+4)+2
=a?+8u+16—a—4+2
=a®+7a+14

fla+h)— f(a)
=[(a+h)? = (a+h) +2]

—(a®> —a+2)
=a?+2ah+h?>—a—h+
2—a’>+a-—2

= 2ah+h?>—h

16. Given f(z) = 2% + 2z — 1, find
and simplify f(a + h) — f(a).

A. 2ah + h? — 2h

B. 2ah + h* + 2h

C. 2ah + h* + 4a + 2h — 2

D. 2a® + 2ah + h? + 4a + 2h — 2
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Objective [4.3a] Factor polynomials whose terms have a common factor.

Brief Procedure

Example

Practice Exercise

Find the largest factor com-
mon to all the terms of the
polynomial. Then use the
distributive law to express
the polynomial as a prod-
uct where one factor is the
largest common factor.

Factor 182° — 923 + 27x2.

Although there are many factors com-
mon to the three terms, the largest
common factor is 9z2.

182° — 923 + 2722
= (92%)(22%) — (92%)(x) + (92°)(3)
= 922(223 — x + 3)

17. Factor 24y + 16y° — 8y*, fac-
toring out the largest common

factor.
AL 2y(12y7 + 8y° — 4y?)
B. 4y3(6y° + 4y® — 2y)
C. 8y*(3y* + 2¢?)
D. 8y*(3y* +2y% — 1)

Objective [4.3b] Factor certain polynomials with four terms by grouping.

Brief Procedure

Example

Practice Exercise

Group the terms into two
pairs.  Factor each group
and then factor the common
factor out of the resulting
expression.

Factor 6234922 —8x—12 by grouping.
623 + 922 — 8z — 12
= (623 + 922%) + (—8z — 12)
= 3222z + 3) — 4(2z + 3)
= (322 — 4)(2z + 3)

18. Factor =3 — 322 4+ 2z — 6 by

grouping.
A. One factor is (z + 2).
(22 —3).
D. One factor is (z + 3).

B. One factor is (2 + 2
C. One factor is -3

Objective [4.3¢] Factor trinom

ials of the type z2 + bz + c.

Brief Procedure

Example

Practice Exercise

1. First arrange in descend-
ing order.

Use a trial-and-error pro-
cedure that looks for fac-
tors of ¢ whose sum is b.
o If ¢ is positive, the signs
of the factors are the
same as the sign of b.

e If ¢ is negative, then
one factor is positive and
the other is negative. (If
the sum of two factors is
the opposite of b, chang-
ing the sign of each factor
will give the desired fac-
tors whose sum is b.)

3. Check your result by

2.

Factor z2 — 2z — 15.

Since the constant term, —15, is neg-
ative, we look for a factorization of
—15 in which one factor is positive
and one factor is negative. The sum of
the factors must be the coefficient of
the middle term, —2, so the negative
factor must have the larger absolute
value. The possible pairs of factors
that meet these criteria are 1, —15
and 3, —5. The numbers we need are
3 and —5.

22 =2 —15= (z + 3)(x — 5).

multiplying.

19. Factor 2 — 9z + 8.

A. One factor is (z + 1).
(x —1).
(x +38).
(

D. One factor is (z — 4).

B. One factor is

C. One factor is
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Objective [4.4a] Factor trinomials of the type ax? + bz + ¢,a # 1, by the grouping method.

Brief Procedure

Example

Practice Exercise

. Factor out the largest
common factor.

. Multiply the leading coef-
ficient a and the constant
c.

. Try to factor the product
ac so that the sum of the
factors is b. That is, find
integers p and q such that
pg=acand p+ q=b.

. Split the middle term.
That is, write it as a sum
using the factors found in
step (3).

. Then factor by grouping.

Factor 5z2 + 7x — 6 by grouping.

1.

There is no common factor (other
than 1 or —1).
Multiply the leading coefficient 5
and the constant, —6:
5(—6) = —30.
Look for a factorization of —30 in
which the sum of the factors is the
coefficient of the middle term, 7.
The numbers we need are 10 and
-3.

. Split the middle term, writing it as

a sum or difference using the fac-
tors found in step (3).

7r =10z — 3z
Factor by grouping.

5x2 4+ Tx — 6

=522 +10z -3z —6

=b5x(z+2)—3(x + 2)

= (bz —3)(x + 2)

20. Factor 822 —2x—1 by grouping.
A. One factor is (z — 1).
B. One factor is (2z — 1).

(
C. One factor is (4z — 1).
D. One factor is (8z — 1).
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Objective [4.4b] Factor trinomials of the type az? + bx + ¢, a # 1, by the FOIL method.

Brief Procedure

Example

Practice Exercise

1. Factor out the largest
common factor.

2. Find the First terms
whose product is ax?.

3. Find two Last terms
whose product is c.

4. Repeat steps (2) and

(3) until a combination is
found for which the sum of
the Outer and Inner prod-

ucts is bx.

Factor 2y% + 532 — 3y.

1. Factor out the largest common fac-

tor, y:
y(2y? + 5y — 3).
Now we factor 2y% + 5y — 3.

2. Because 2y? factors as 2y -y, we
have this possibility for a factor-
ization:

2y+ )y+ ).

3. There are two pairs of factors of

—3 and each can be written in two

ways:

3,-1 =3,1
and

-1,3 1,-3.

4. From steps (2) and (3) we see that
there are 4 possibilities for factor-
izations. We look for Outer and
Inner products for which the sum
is the middle term, 5y. We try
some possibilities.
2y+3)(y-1)=2y>+y—3
(2y—1)(y+3)=2y>+5y—3
The factorization of 2y% 4+ 5y — 3 is
(2y = D(y +3).

We must include the common factor

to get a factorization of the original

trinomial.

2y° +5y* =3y =y(2y — 1) (y +3)

21. Factor 62* 4 14z + 4.
A. (3z +1)(2+2)
23z+1)(z+2)
C. (624 1)(z+6)
D. (324 2)(2z + 3)

Objective [4.5a] Factor trinomial squares.

Brief Procedure

Example

Practice Exercise

Use the following equations:

Factor 4z2 — 12zy + 9y°.

22. Factor 1622 + 8z + 1.

A% +2AB + B? = (A + B)?, 42?2 — 122y + 9> A. (224 1)?
A2 _2AB + B? = (A - B)? = (22)* =222 -3y + (3y)° B. (47 + 1)2
= (22 —3y)” C. 8z +1)2

D. (8z —1)?

Objective [4.5b] Factor differences of squares.

Brief Procedure

Example

Practice Exercise

Use the equation
A2 -B?

= (A+B)(A-B).

Factor t® — t.
O —t=tt*—1)
=tt2+1)(t*-1)
=t +1)Et+1)(E-1)

23. Factor 4a® — 9b% completely.
A.(2a — 3b)?

B. (2a + 3b)(2a — 3b)

C. (2a + b)(2a — 9b)

D. (3b+ 2a)(3b — 2a)
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Objective [4.5¢] Factor certain polynomials with four terms by grouping and possibly using the
factoring of a trinomial square or the difference of squares.

Brief Procedure

Example

Practice Exercise

Sometimes when factoring by
grouping, we get a factor that
can be factored further as a
difference of squares. Fur-
thermore, we can sometimes
factor a polynomial with four
terms by grouping the terms
as a trinomial square mi-
nus a squared term and then
factoring as a difference of
squares.

Factor completely.

a) 23 +32% —x -3
b) a® — 8a + 16 — b?

a) 234322 —x -3
2?(x +3) — (z+3)
— @ -+
=(z+1)(z—1)(x+3)

b a?—8a+ 16— b
= (a—4)2 - v?
= (a—4+b)(a—4-0)

24. Factor completely:
2% —2x +1— 9y?

Objective [4.5d] Factor sums and differences of cubes.

Brief Procedure

Example

Practice Exercise

Use the following equations.

Factor 3% — 823.

25. Factor: 27m?3 + n?.

A3+ B3 = Y3 — 823 A. (3m+n)?
(A+ B)(A? — AB + B?) =% — (22)3 B. (3m + n)(9m? + 3mn + n?)
A3 - B3 = , , = (y — 22)(y2 + 2yz + 422) C. (3m +n)(9m? — 3mn + n?)
(A-B)(A* + AB + B7) D. (3m + n)(9m? — 6mn + n?)
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Objective [4.6a] Factor polynomials completely using any of the methods considered in this chapter.

Brief Procedure

Example

Practice Exercise

a) Always look for a common
factor. If there is one, fac-
tor out the largest com-
mon factor.

b) Then look at the number
of terms.

Two terms: Determine
whether you have a differ-
ence of squares or a sum
or difference of cubes. Do
not try to factor a sum of
squares: A% + B2,

Three terms: Determine
whether the trinomial is a
square. If it is, factor ac-
cordingly. If not, try trial
and error, using FOIL or
grouping.

Four terms: Try factoring
by grouping.

c) Always factor completely.
If a factor with more than
one term can still be fac-
tored, you should factor
it. When no factor can be
factored further, you have
finished.

Factor 2y3

a) We look for a common factor.

2% — 122 + 18y = 2y(y* — 6y +9)
b) The factor y? — 6y + 9 has three
terms and is a trinomial square.

We factor it.
2y(y* — 6y +9)
=2y(y> —-2-y-3+32)
=2y(y - 3)

— 1292 + 18y completely.

26. Factor 1522+ 5zy — 20y comp-
letely.

A. One factor is (3z + 4y).

B. One factor is (3z — 4y).

C. One factor is (5z — 5y).

(

D. One factor is (15x + 20y).

Objective [4.7a] Solve quadratic and other polynomial equations by first factoring and then using
the principle of zero products.

Brief Procedure

Example

Practice Exercise

1. Obtain a 0 on one side of
the equation.

2. Factor the other side.

Set each factor equal to 0.

4. Solve the resulting
equations.

@

Solve: 22 + 2¢ = 24.

2?2+ 22 =24

22 +2r-24=0

(x+6)(x—4)=0
r+6=0 or z—4=0
r=—6 or =4

The solutions are —6 and 4.

27. Solve: 1622 = 49.

77
AL S
44
4 4
B. -,
7T
C.7,-7
D. 4,4

)
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Objective [4.7b] Solve applied problems involving quadratic and other polynomial equations that can
be solved by factoring.

Brief Procedure

Example

Practice Exercise

Use the five-step problem
solving process.

The length of a rectangular rug is 2 ft
greater than the width. The area of
the rug is 48 ft2. Find the length and
width.

1. Familiarize. We make a draw-
ing. Let w = the width of the rug.
Then the length is w + 2.

48 ft2 w

w+ 2
Recall that the area of a rectangle
is length x width.

2. Translate. We reword the problem.
Length x width is 48 ft%,
ool
(w+2)x w = 48
3. Solve. We solve the equation.
(w+2) xw =48
w? 4 2w = 48
w? + 2w —48 = 0
(w+8)(w—6)=0
w+8 =0
w = —8 or
4. Check. The width of a rectangle
cannot be negative, so —8 cannot
be a solution. Suppose the width
is 6 ft. Then the length is 6 + 2, or
8 ft and the area is 6 - 8, or 48 ft2.
These numbers check in the origi-
nal problem.

5. State. The length is 8 ft and the
width is 6 ft.

or w—6=20

w =06

28. The height of a triangle is 4 cm
greater than the base. The area
is 30 cm?. Find the height and
the base.

A. The height is 6 cm.
B. The height is 10 cm.
C. The base is 10 cm.
D. The base is 14 cm.
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