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11 Mon 30 Jun

4.5 Dividing Polynomials

Hand in HW19, HW20

After class The homework for 4.5, is not due until Wednesday, the day after the exam.

We can simplify a polynomial divided by a monomial by dividing each term of the numerator by the

monimial.
Example6.7.1  Simplify.
12x° + 9x3 + 15x
b) 32
¥SOLUTI ON¥
12¢° o3 15« ,
32 + 32 + 32 Rewrote as separate fractions.
3 5 .
4x°+3x+3 Reduced fractions.
6x* P52 D20
©) 10x2
¥SOLUTI ON¥
6t 52 20 ,
10:2 b 10:2 b 10:2 Rewrote as separate fractions.
3 1 2
Ex2D5 D3 Reduced fractions.
Practice 6.7.1 Simplify.
14w8 D21w® + 7w? £2848 + 204° + 1243 356" D15h* + 10b E86d° + 184° + 943
w3 4a? 55° 1844
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Dividing a Polynomial by a Binomial

Oneway of dividing apolynomial by abinomial isto use a procedure that is similar to the one you may
have used to do long division in arithmetic. To show the process, we will divide sidebe side 21 || 4253

and 2x + 1 )4x3 + 8x2 + 5x + 3 .Carefully note the similarities in the processes.

Arithmetic Algebra
21 4853 2x + 1 )4x3 + 8x2 + 5x + 3
Step 1 Divide Step 1 Divide
Divide 48 by 21 to get 2 Divide 4x3 by 2x to get 2x2. Or, ask yourself
"What can | multiply 2x by to get 4x3?"
2 o
21: 4853 2a 4+ 1 | 433 4 222 4 S 4 3
Step 2 Multiply Step 2 Multiply
Multiply 21 by 2 to get 42 Multiply (2x + 1) by 2x2 to get 4x3 + 2x2
2 =
2
21 ] 4353
49 Z2x o+ 1.| 4xr* + 522 + Sx + 3
ax? 4 220
Step 3 Subtract Step 3 Subtract
Subtract 48 D42 to get 6 Subtract (4x3 + 8x2) D (4x3 + 2x2) to get 6x2
Eﬁ 2_12
21 ) 4233
47 2o+ 1.| 433 4 222 4 S 4 3
& x4 220
£
Step 4 Bring down Step 4 Bring down
Bring down the 5 Bring down the 5x
_ 2 2=
21 2253 2a 4+ 1 | 433 4 222 4 S 4 3
TE5 g 4 222
2% + Sx
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i 9y2
We can check to see if 2x +3X+1+2x+1

Step 5 Repeat the process

Repeat steps 1 through 4
¥ divide 65 by 21 to get 3

¥ multiply 21 by 3 to get 63
¥ subtract 65 D63 to get 2
¥ bring down the 3

23
21 J4E53
42
£5

53
23

Step 5 Repeat the process

Repeat steps 1 through 4

¥ divide 6x2 by 2x to get 3x . Or, ask yourself
"What can | multiply 2x by to get 6x27"
¥ multiply 2x + 1 by 3x to get 6x2 + 3x
¥ subtract (6x2 + 5x) D (6x2 + 3x) to get 2x
¥ bring down the 3
2 x2
2x+1 4) x3+8 x2
4 x3+2 x2
6x2
6x2

+3 X
+5x +3

+5 x

+3 X

2 X +3

Step 6 Repeat the process

Repeat steps 1 through 4 until the
division is complete.

¥ divide23 by 21toget 1
¥ multiply 21 by 1 to get 21
¥ subtract 23 D21 to get 2

231
z1 T4853
42
E5
53
3
21
Z

Step 6 Repeat the process
Repeat steps 1 through 4 until the division is
compl ete.

¥ divide 2x by 2x to get 1. Or, ask yourself "What
can | multiply 2x by to get 2x?"

multiply 2x + 1 by 1toget 2x + 1
subtract (2x + 3) B(2x + 1) to get 2

212 4 2 o+ 1
Z2x + 1.| 4233 + 822 4+ Sy + 3
dxpd 4 T2
a2 + Sx
a2 + S
2a o+
2a o+

¥
¥

ol o VR ]

Step 7 Write the final answer

The quotient is 231 with a
remainder of 2. We write thisas

231+ % , which we usually write

as the mixed number 231% .

2
(2x+l)(2x2+3x+l+ m)

(2x +1)(2x2) + (2x + 1)(3) + (x + 1)(1) + (2x + 1) (ﬁ)

A3+ 202+ 6x2 + 3+ 20+ 1+2

4x3+8x2+5x +3

We see that the product of the quotient and divisor (2x + 1)§2x2 +3x+1+

Step 7 Write the final answer
The quotient is 2x2 + 3x + 1, with aremainder of 2.

2
Wewritethisas2x2 + 3x + 1 + 57 77 -

is the correct answer by multiplying the divisor by the quotient:

Expression to simplify.

Multiplied 2x + 1 by each term in the second

Multiplied.

Combined like terms.

2 ]
2X+1§’0

is the dividend, 4x3 + 8x2 + 5x + 3. Therefore, we are confident that the answer is correct.
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Example6.7.2  Uselong division to simplify.

a) A’—E_:IEA'S—?A‘?'+5A'—1

¥saun o We must be careful when dealing with negative signs, especially when subtracting during the
division process.

Subtract here, 3 x2-1 x+3
(3x3-7 x2)-(3 x3 -6 X2) x-23) x3-7 x2+5 x-1
3x3-7x2 -3 x3 +6x2 — 3> x3-6 x2

T x2+6 x2 1 X2 +5 x Subtract here,

-1 x2 1 X2 +2 x < (-1 x2 +5 X)-(-1 x2 +2 X)
Subtract here, — x-1 1 x2+5 x + 1 x2-2 x
Bx-1)-(3 X-6) B> x-6 3x
3x-1-3 X+6 5
5

The remainder, 5, should be written using the divisor as adenominator. Thus, the final answer
is

2 3
x“bx+3+31p2

If you have difficulty keeping the signs straight when doing subtractions of negatives, by all
means, write the subtraction out along the side of the problem, aswe did above.

83 D1
b) D1

¥sauti o Thedividend is missing terms with x2 and x. To make it easier to line up like terms, we will

8x3+0x2 + 0x D1
insert the terms 0x2 and Ox as place holders. Thus, we will be dividing ZxxE)l -

4x2 + 2x + 1

Subtract here, 2% — 1)8x3 + 0x2 + 0x - 1

(8x3 + Ox2) - (8x3 - 4x2) 5 8x3 - 4x2

8x3 + 0x2 - 8x3 + 4x2 ﬁ_,_ 0x Subtract here,

4x2 1x?2 - 2x < (4x2 + 0x) - (4x2 - 2x)
2x - 1 ax2 + 0x - 4x2 + 2x
2x -1 2x

0
Since the remainder is 0, the final answer is4x2 + 2x + 1.

Practice 6.7.2 Uselong division to simplify.

2x3 + 3x2 D17x D30 12y3Dy2 D16y + 7 4r3 + 8r2D17r D29 83 P64
x+2 ybl 2r+5 2x b4




Math 1051 Precalculus | Lecture Notes Summer 2008 Page 41

Revl Review for Exam 1 on Chapters 2 and 3

HW21 After class, on page 107 do problems 1-9, 11-17, 19-24 and page 162 do problems
1-24

The first exam is on Tuesday. Let's recall the important things we have gone over and do some examples:
2.1  Solving First-Degree Equations

2.2 Equations Involving Fractional Forms

2.3  Equations Involving Decimals and Problem Solving

Solve: l(x! 3)+2=213
6 4

2.4 Formulas

Be sure you know the geometry formulas on the front inside cover of the book (except for the Pyramid and
Prism), | = prt, D = rt, amount = base ¥rate

al bx _
X

Solve for c: c!la

pg 79, #57: Bret started a 70 mile bike ride at 20 mph. After a time he slowed to 12 mph and finished the
trip. The entire drip took 4.5 hours. How far did he travel at 20 mph and 12 mph.

x = dist at 20 mph

70 - x = dist at 12 mph

D=rtsot=DIr

time going 20 mph = x/20

time going 12 mph = (70 - x)/12

time slow + time fast = 4.5 hours

2.5 Inequalities

Solve and graph: 6 <4! 2x" 14

2.6  More on Inequalities and Problem Solving

2.7  Equations and Inequalities Involving Absolute Value

Solve: 2| 3x! 1|+5=11

Solve and graph: 4+2|3x! 1|" 6

Solve and graph: | 2x+4|>6

3.1  Polynomials: Sums and Differences

Subtract 2x2 ! 5x! 3 from x° +7
3.2  Products and Quotients of Monomials
18x2y5

Simplify: 5
4x6y2 (3x)
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3.3 Multiplying Polynomials

Use FOIL

3.4  Factoring: Use of the Distributive Property

3.5 Factoring: Difference of Two Squares and Sum or Difference of Two Cubes

3.6  Factoring Trinomials
Factor: 12x3 | 2x?1 4x = 2x(2x+1)(3x! 2)
3.7  Equations and Problem Solving

Solve: 3x(x-2) =5

pg 157 #70 A strip of uniform width is shaded along both sides and both ends of a rectangular poster that
measures 12 by 16. How wide is the shaded strip if one half of the poster is shaded? ANS 2



