5-1 Operations with Polynomials

ConceptSummary Properties of Exponents

For any real numbers x and y, integers a and b

Property Definition Examples
32.3¢=32+4¢r38
Product of Powers o xb = ya+b
p2 . pg =p2+90rp11
9 _g5-2¢rg3
Quotient of Powers Xt x40 92
. b® _ pB—4 o p2
==
3_5=1_
a_ 1 1 _ 5
EEERES X" = Gand 5= x#0 1y
b—?
39°=32"2¢r 3"
Power of a Power AL = xab
(@®*=d%"*or ®
2k)* = 2°K* or 16K*
Power of a Product ) = Xy (2)
(ab)® = a%p3
(;)az‘%,yqf:o,and §)2=£
Power of a Quotient J ¥
x\—4 a yﬂ (ﬁ) 5=£
(}) =(%) orZg Xx#0,y#0 5 =
ZerOPOWBI’ X0=1'x¢0 70=1




Simplify each expression. Assume that no variable equals 0.
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Definition of negative exponents
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Simplify.

Example 1 Simplify.

Quotient of powers

Subftract powers.
Simplify.

Power of a quotient 3.
Power of a product

Power of a power
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2 Operations With Polynomials The degree of a polynomial is the degree of the\t.
monomial with the greatest degree.

roeml
Example 2 =

Determine whether each expression is a polynomial. If it is a polynomial, state the
degree of the polynomial.

a. Jaly® — x5
This expression is a polynomial because each term is a monomial. The degree of the

first term is 4 + 3 or 7, and the degree of the second term is 5. The degree of the
polynomial is 7.

b. Vx +x+4
This expression is not a polynomial because v/X is not a monomial.
c. x 2 +2x"246
This expression is not a polynomial because x~? and x ~2 are not monomials:

x3= % and x~2= % Monomials cannot contain variables in the denominator.

GuidedPractice
2A. §+ 3x2 No; %is not a monomial. 2B. x5y + 9x%y? — 2xy yes; 7 D

\

Example 2 Determine whether each expression is a polynomial. If it is a polynomial, state the
degree of the polynomial.

1.2 2 ab® — 1
5.3x+4 6. =x2—7 7. x2+ X N0 8. no
xTy yes; 1 2" yves; 2 * * az* +3

— ] 0



Example 3 Example 4

Simplify each expression. Find 3x(2x2 — 4x + 6).
2 x2—5x+6) — (2x2+3x—1) 3x(2x% — 4x + 6) = 3x(2x?) + 3x(—4x)+ 3x(6)  Distributive Property
= 6x° — 12x% + 18x Multiply the monomials.

Remove parentheses, and group like terms together.
(42?2 —5x+6) — (2x2+3x— 1)

=4x2-5x+6—2x2—3x+1 Distribute the —1.
=@x2—2x2)+ (-5x—-3x)+(6+1) Group like terms.
=2x2—8x+7 Combine like terms.
b. (6x2— 7x + 8) + (—4x2 + 9x — 5) Example 6
Align like terms vertically and add. Find (12 + 4n — 6)(n + 2).
6x° —7x +8 (n2 + 4n — 6)(n +2) :
(+) —ix; +9x—5 =n(n42)+ 4n(n +2) + (—6)(n + 2) Distributive Property
2" +2x+3 =n?en+n?2+an.n+4n+2+(—6)+n+(—6)+2  Distributive Property
=n®+2n2+4n2+8n—6n—12 Multiply monomials.
=n?+6n2+2n—12 Combine like terms.
Examples Simplify. 9. —2X° — 6x+ 3
3-4,and 6
9 (x2-5x+2)—Bx2+x-1) 10. (3a + 4b) + (6a — 6b) 9a — 2b
11. 2a(4b + 5) 8ab+ 10a 12. 3x2(2xy — 3xy? + 4x%%) 6%y — Od)? 4+ 12x4)°
13. (n—9(n+7) n*—2n—63 14. (a+4)a—6) a°—2a—24

—



* ' Real-World Example

DRIVING The U.S. Department of Transportation limits the time a truck driver can
work between periods of rest to ten hours. For the first part of his shift, Tom drives
at a speed of 60 miles per hour, and for the second part of the shift, he drives at a
speed of 70 miles per hour. Write a polynomial to represent the distance driven.

Words 60 mph for some time and 70 mph for the rest

Variable  Let x = the number of hours he drives at 60 miles per hour.

~
Expression 60 X + 70 (10 — x)
60x + 70(10 — x) Original expression
= 60x + 700 — 70x Distributive Property
=700 — 10x Combine like terms.

The polynomial is 700 — 10x.

Example 5 15. EXERCISE Tara exercises 75 minutes a day. She does cardio, which burns an average of
10 Calories per minute, and weight training, which burns an average of 7.5 Calories
per minute. Write a polynomial to represent the amount of Calories Tara burns in one
day if she does x minutes of weight training. 790 — 2.5x
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Example 1 Simplify. Assume that no variable equals 0. 17. —855¢°

B an? -2
16. 20:‘ 16. (5x%~°)(4wy®) 17, (-20%9)(4b%7) 18, S a’n® 19. ;’2’; —yz?
—7x%54 R 92’5 a*c? 5)4 20 3)6 18
T T TS am & (n%)* n? 23. (z%)° z
Example 2 Determine whether each expression is a polynomial. If it is a polynomial, state the
degree of the polynomial.
24. 2x2—3x+5 25. a® — 11 yes; 3 26.512”—% no 27. Vm —7 no
. 1
Y2 28.2a2 —a—2 29.3b2+6b—5 33. 2% + 230 — 322 —
Examples  CCSYREGULARITY Simplify. 32, x° + x2y — xy? — y3 4ah2 — b3
3=, and 8 g (602 + 50+ 10) — (42% + 62 + 12) 20, (762 + 6b—7) — (b2 —2) 34.—62° +4a° +
2 8a—-9
30. 3p(np — z) 3np? — 3pz 31. 4x(2x2 +y) 83 + Axy 35. 103 — ¢2 + 4¢
32. (x — y)(x2 + 2xy + 1?) @ (@ + )@ - 3ab - b?) 36. 1022y — 5xy° +
34. 4(a* + 5a — 6) — 3(22° + 4a — 5) 35. 5¢(2c% — 3c + 4) + 2¢(7c — 8) 37. f;’;ébj 2?2’12 .
36. 5xy(2x — y) + 6y2(x2 + 6) 37. 3ab(4a — 5b) + 4b2(2a2 + 1) 15ab2 + 4b2
38. (x —yY)(x +Y(2x +y) 39. (a + b)(2a + 3b)(2x — y)
28 + xyy—2xy  — 9 4a2x — 2a%y + 10abx — S5aby + 6b2x — 3b2y

Example 5 40. PAINTING Connor has hired two painters to paint his house. The first painter charges
$12 per hour and the second painter charges $11 per hour. It will take 15 hours of labor
to paint the house.

a. Write a polynomial to represent the total cost of the job if the first painter does
x hours of the labor. X+ 165

b. Write a polynomial to represent the total cost of the job if the second painter does
y hours of the labor. 180 — y



