
























































Section P.4

Objective #5: Use special products in polynomial multiplication.

& Solved Problem #5

Sa. Multiply: (7x+8)(7x-38).

Use (4+BY(A-B)= A> - B>,
(7x+8)(7x - 8) = (7x)> - 8?
=49x% - 64

N Pencil Problem 455

Sa. Multiply: (5-7x)(5+7x).

5b, Multiply: (5x +4)°.

Use (A+B)* = 4> +24B + B,
(5x+4)* = (5x) +2(5x)(4) +4*
=25x% +40x+16

5b. Multiply: (2x+3)°.

5c. Multiply: (x—9)%.

Use (A—B) = A*—24B+ B>
(-9 =x2-2.x.9+9°
=x* —18x +81

5¢, Multiply: (x-3)%.
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Algebra and Trigonometry 6e

Objective #6: Perform operations with polynomials in several variables,

o Solved Problem #6

6a. Subtract:
(x> =4x2y+ 5597 ~ )~ (6 - 6x2y+ 7).,

(x* —4xty+5x5” -y ) - (x* -6x2y+ )

=(x" —4x’y+5xp7 = yHY+ (=2 +6x7y - )
=~ x¥) + (~4xy + 627 ) + Sy + (- - )
=2x2y+5.xy2 ~2y3

\ Pencil Problem #6%
6a. Add: (4x%y +8xy+11)+(=2x2p+5xy+2).

6b. Multiply: (7x-6)(3x - »).

Use FOIL.

(Tx=6y)(3x~y)
=T7x-3x+7x(=y)- 6y -3x-6y(-y)
=21x? ~—7xy——]8xy+6y2
=21x% - 25xp +6y*

6b. Multiply: (7x+5y).

Answers for Pencil Problems (Textbook Exercise references in parentheses):

1. False (P.A4#7) 2a. 1134722 ~12x—4 (P4#9) 2b. 12x°+4x*+12x-14 (P4 #11)

3. 2x°-9x%+19x—15 (P4#17)

4. 6x2+13x+5 (P4#23)

Sa. 25-49x% (P.4#35) 5b. 4x*+12x+9 (P.4#43) Sc. x*-6x+9 (P.4#45)
6a. 2x2y+13xy+13 (P.4#61) 6b. 49x* +70xy+25y> (P4 #73)
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Section P.5
Factoring Polynomials

What's the sales price?
Many times retailers advertise their discounts in terms of percentages by
which the price is reduced, such as 30% off. If a product still doesn’t sell, the

retailer may offer an additional 30% off the price that has already been
reduced by 30%.

n this section’s Exercise Set, you will see how the 30% discount followed by
another 30% discount can be expressed as a polynomial. By factoring the
polynomial and simplifying, you will see that our double discount means that
we pay 49% of the original price.

Objective #1: Tactor out the greatest common factor.
o Solved Problem #1 N Pencil Problem #15°

1a. Factor 10x* —4x°. 1a. Factor 3x° +6x.

2 is the greatest integer that divides 10 and 4. x* is the
greatest expression that divides x* and x°. The GCF is

2x2.
10x? —4x* = 2% (5x) - 2x*(2)
=2x2(5x-2)
1b. Factor 2x{x—7)+3(x 7). 1b. Factor x(x+5)+3(x+5).

The GCF is the binomial factor (x — 7).
2x(x-D+3(x-N=x-7(2x+3)
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Algebra and Trigonometry 6e

Objective #2: Factor by grouping.

& Solved Problem #2

2. Factor x° +5x> -2x-10.

The GCF of the first two terms is x%, and the GCF of the
last two terms is -2, After factoring out these GCFs,
factor out the common binomial factor,

% +5x% = 2x-10 = (x° +5x%) +(-2x~10)
= x*(x+5)~2(x+5)
= (x+5)(x* -2)

N Pencil Problem #2°

2. Factor x° —2x* +5x~10.

Objective #3: F

actor trinomials.

‘/ Solved Problem #3

3a. Factor x> ~5x~14.

The leading coefficient is 1. We look for factors of ~14
that sum to —5.

-72)=~14and -7 +2=-5
The numbers are —7 and 2.
x?=5x—14=(x-T}x+2)

\ Pencil Problem #3/

3a. Factor x> —8x+15.
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Section P.5

3b. Factor 6x2 +19x—7.

The leading coefficient is 6, not 1. 6x° factors as 6x(x) or
3x(2x). -7 factors as —7(1) or 7(-1).

The possible factorizations are

(6x - T)(x + 1) (6x+ D(x=7)
(6% + T)x - 1) (6x— D(x +7)
Gx=72x + 1) Gx+ D2x-7)
Gx+T)2x - 1) Gx-DRx+7)

We want the combination, if there is one, that results in
a sum of Outside and Inside terms of 19x. Compute the
sums of the Outside and Inside terms in the possible
factorizations until you find one that results in 19x.

For (3x — 1)(2x + 7):

Outside: 3x(7) =21x

Inside: —1(2x) = ~2x

Sum: 21x + (-2x) = 19x

S0, 637 +19x—7 = (3x ~1)(2x+7).

3b. Factor 9x% —9x +2.

Objective #4: Factor the difference of squares.

‘/ Solved Problem #4
4. Factor: 36x? —25.

Note that 36x* = (6x)? and 25 = 5 can both be
expressed as squares,

Use 4%~ B%=(A4+B) A~ B).
36x2 —25=(6x)* - 5%
= (6x+5)(6x—5)

AN Pencil Problem #4%
4, Factor 9x*~25 yz.

Copyright © 2018 Pearson Education Inc.

23



Algebra and Trigonometry 6¢

Objective #5: Factor perfect square trinomials.

o Solved Problem #5

5a. Factor x° +14x+49.

Note that the first term is the square of x, the last term is
the square of 7, and the middle term is twice the product
ofx and 7.

Factor using 4° +2A4B+B* =(4+ B)%.
2 +14x+49=x* +2.x- 7+ 7
=(x+7)

\ Pencil Problem #5/

5a. Factor x*+2x+1.

5h. Factor 16x2 —56x+49.

Note that the first term is the square of 4x, the last term
is the square of 7, and the middle term is twice the
product of 4x and 7.

Factor using 4> —24B+B* =(4~ B)’.
16x2 —56x+49 = (4x)? =2-4x -7+ 7
=(4x~7)?

5b. Factor 9x° —6x+1.

Objective #6: Factor the sum or difference of two cubes.

l/ Solved Problem #6

6a. Factor x° +1.

Note that both terms can be expressed as cubes.
Factor using 4° + B® = (4+ B)(4* - AB+ B?).

CHl=x>+1
=(x+D(x% -x1+1%)
=(x+1)(x? ~x+1)

\ Pencil Problem #6/

6a. Factor x° +27.
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Section P.5

6b. Factor 125x° -8,

Note that the first term is the cube of 5x and the second
term is the cube of 2.

Factor using 4° - B® = (4— B)(4* + AB+ B?).
125x% - 8= (5x)° - 23
= (5x - 2)[(5%)* +5x-2+2%]
=(5x-2)(25x% +10x +4)

6b. Factor 8x° —1.

Objective #7: Use a general strategy for factoring polynomials..

& Solved Problem #7
7a. Factor 3x° —30x% +75x.

First, factor out the GCF, 3x.
3% —30x% +75x = 3x(x - 10x +25)

Now factor the trinomial, Find factors of 25 that sum to
—10, or use the formula for a perfect square trinomial,
A*~24B+B* = (4~ B)".

3x% = 30x% + 75x = 3x(x* = 10x +25)
=3x(x2-2-x-5+5%)
=3x(x-5)?

N Pencil Problem #75°
7a. Factor 20p* — 4532,

7h. Factor x% - 364> +20x +100.

Regroup factors and look for oppottunities to factor
within groupings.

x% —36a” +20x+100 = (x* +20x +100) — 364"

Factor the expression in parentheses using

A*+2A4B+ B = (4+ B

(%2 +20x+100)—364° = (x* +2-x-10+10?) - 3642
=(x+10)? - 364

7b. Factor x° —12x+36— 49y2.
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This last form is the difference of squares. Factor using
A?— B* =(A+B)Y( A4~ B).
(x +10)? 364 = (x +10)* - (6a)*
=[(x +10)+6a][(x +10)~ 6a]
=(x+10+6a)(x+10—6a)
So, x% —36a% +20x +100 = (x +10+6a)(x +10—6a).

Objective #8: Factor algebraic expressions containing fractional and negative exponents.

I/ Solved Problem #8

i 1
8. Factor and simplify: x(x—1) 2 +(x-1)2.

The GCF is (x — 1) with the smaller exponent. Thus, the
1

GCFis (x-1) 2.
1 1 L 1
x(x-1D 24+(x-D2=(x-1) 2. x+(x-1) 2-(x~1)

1
=(x—=1) 2[x+(x-D]
I
=(x-1) 2Q2x-1)
2x -1

(x__ 1)1/2

\ Pencil Problem #8/

1 3
8. Factor and simplify: (x+3)% —(x+3)%.

Answers for Pencil Problems (Textbook Exercise references in parentheses):

1a. 3x(x+2) (P.5#3)

1h. (x+5)x+3) (P.5#7)

2. (x-2)x*+5) (P5S#1])

3a. (x-5)x-3) (P.S#21) 3b. (3x-2)(3x-1) (P.5#31)
4. (Bx-5y)3x+5y) (P5#43) 5a. (x+1)* (P.5#49 Sb. (3x-1)° (P.5S#59)
6a. (x+3)(x*=3x+9) (P.5H#57) 6b. Qx-1)(4x*+2x+1) (P.5#61)

7a.

W

1

S22y +3)(2y—3) (P5#83) Th. (x—6+7y)x—6-Ty) (P.5H85) 8 —(x+3)2(x+2) (P.5H97)
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Section P.6
Rational Expressions

Ouch! That Hurts!!

Though it may not be fun to get a flu shot, it is a great way to protect yourself

from getting sick!

In this section of the textbook, one of the application problems will explore
the costs for inoculating various percentages of the population.

[ Objective #1: Specify numbers that must be excluded from the domain of a rational expression.

& Solved Problem #1 \ Pencil Problem #1 /}
1. Find all real numbers that must be excluded from the | 1, Find all real numbers that must be excluded from
domain of each rational expression. the domain of each rational expression.
ia. T la, ——
x+5 x-3

The denominator, x + 5, would be 0 if x = —-5. We must
exclude —5 from the domain,

b, > 1, X3
x°—-5x~14 x° =25

Factor the denominator.
X2 =5x—14=(x~T)x+2)
The first factor would be 0 if x = 7. The second factor

would be 0 if x = -2, We must exclude ~2 and 7 from the
domain.
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Objective #2: Simplify rational expressions.

& Solved Problem #2

x° + 3%

2a. Simphfy 3

Note that x # —3 since -3 would make the denominator 0.

Factor the numerator and divide out common factors.

X432 X (x+3) xzw
x+3 x+3 x5
=x2, x# -3
¥ -1
2b. Simplify —————.
x?+2x+1

By factoring the denominator, x® +2x+1=(x+ )%, we
see that x # 1.

Factor the numerator and denominator and divide out
common factors,

-l (=D _ pADGE-D
425+l (D +D) T (x+1)

\ Pencil Problem #2%

3x-9

2a. Simplify ———.
plify x? —6x+9

2b. Simplify Lf’l«?’—
~3y+2

= tl, x#-1
x+1
Objective #3: Multiply rational expressions.
& Solved Problem #3 \ Pencil Problem #3/

x+3 x*-x-6

3. Multiply: . .
il =4 x> +6x+9

Factor and divide by common factors.
x+3 xP-x-6 _ x+3  (x-3)(x+2)
X —4 x2+6x+9 (x+2)(x 2) (x+3)(x+3)

I 2 B ) )}
TR (x=2) (243 (x+3)

B x-3

T (x-2)(x+3)°

x#-3,-2,2

To see which values must be excluded from the domain,
look at the factored forms of the denominators in the
second step.

¥ -5x+6 x*-1

3. Multiply: . .
Py x*~2x-3 x*~4

28
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Section P.6

Objective #4: Divide rational expressions.

I/ Solved Problem #4

2 =2x+1 . X +x-2

4. Divide: 3 + 5 .
X +x 3x“+3

Invert the divisor and multiply.
x=2x+1 xP4x—=2 2 -2x+1 3x?+3

4. Divide:

N Pencil Problem #454°

x* =25 x> +10x+25
262 x*+d4x-5

w4+ x 3x% +3 B x4 x 'x2+x—2
G 3G
(Pl HDET)
3D a0
x(x+2)
Objective #5: Add and subtract rational expressions.
& Solved Problem #5 \ Pencil Problem #5/>
5a. Subtract: X 3x+2. Sa. Add: dxtl + 8x+9‘
x+1  x+1 6x+5 6x+5

The expressions have the same denominator, Subtract
numerators.

x  3x+2 x-(QCx+2)
x+1 x+l x4l
_x—3x-2
T x4l
_ 2x-2
T ox+l
_2M
Faal

=2, x#-1
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sb. Add: —*—+ 221, sb. Add: ——+—5—.
x-3 x+3 x+4 x+5
The denominators are not equal and have no common
factor.
LCD = (x~3)(x+3)
X, x-1_ x(x+3) . (x—D)(x~3)
x=3 x+3 (x-3)(x+3) x+3)H(x-3)
_ x(x+3)+(x~-D)x-3)
(x=3)(x+3)
_ X2 43x+x7 —4x+3
(x=3)(x+3)
2 _
= M x#3,-3
(x=3)x+3)
5¢. Subtract: d x4 5¢. Subtract: 3x 2x

2 —10x+25 2x-10"

Factor the denominators,
x2=10x+25=(x~5)(x—5)
2x~10=2(x—5)
LCD = 2(x-5)(x~5)

X N x—-4
x?~10x+25 2x-10
_ x _ x—-4
T (x-5)x-5) 2x-5)
_ 2x (x—4)(x-5)
T 2x-5)x=5) 2(x—5)Xx-5)
_2x-(x-4)(x-5)
T 2x-5)?
_2x—(x?-9x+20)
T 2(x-5)?
_2x-x"+9x-20
o 2x-5)?
=X +11x-20
o 2(x-5)?

x#5

x? +3x~10_ X +x—6
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Objective #6: Simplify complex rational expressions.

& Solved Problem #6 ' \ Pencil Problem #6/
1 3
J— ,2_ 1 + j..
6a. Simplify: —J]C T 6a. Simplify: ’f .
— 3 —_—
x 4 X
Subtract and add in the numerator and denominator to
obtain a single rational expression in each.
1,312 3x 2 3 2-3
x 2 x2 x 2x 2x 2x
I 3 1.4 3.x 4 3x 4+3x
—_— e —— = —=
x 4 x X x 4x 4x
Now return to the original complex fraction.
l~ g 2-3x
2 __2x
_+§ 4+3x
x 4 4x
_ 2—3x. 4x
2x  4+43x
_2-3x 2.26
2% 443y
203y o 4
443x
11 3 4
6b. Simplify: ﬁ.%m&_ 6b. Simplify: %
xt -4

The LCD of the fractions within the complex fraction is
x(x + 7). Multiply the numerator and the denominator of
the complex fraction by the LCD.

_t 1 [L—l)x(mﬁ)
X

x+7 x _\x+7
7 Tx(x+7)

1 1
— s ¢ Ty — +7
x+7 Xt X X+ 7)

Tx(x+7)
_x=(x+7)
T Tx(x+7)
T
T Tx(x+7)
-1
x(x+7)°

x#-7,0
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Answers for Pencil Problems (Texthook Exercise references in parentheses):

la. 3 (P6#1) 1b. -5,5 (P.6#3)  2a. %,xvﬂ (P.6#7) 2b. ~'}~}+—?,y¢1,2 (P.6#11)
x— y-

x—1

5 5# 2123 (P.6HIY) 4. x;S,x¢—5,1 (P.6 #29)
X

5a. 2,x¢——2 (P.6#33) b, —21

I x#-5-4 (P.6#4D)
(it )3 +5)
2_
x X  x#-5-32 (P.6#53)
(x+5)(x - 2)(x+3)
6a. 2L xz0l (po#en b -2 sx 02 (Pst67)
3x-1 3 7
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