Basic Algebra: Multiplying Polynomials

When multiplying polynomials you make use of The Distributive Property. You may want to review Section 1.6 The

Distributive Property.

You will also frequently use the Product Rule of Exponents, z¢ - 2% = z%+?,

Pay close attention to minus signs! It’s often easiest to write subtraction as addition of a negative to ensure you get the

sign correct. For example

Bz —2)(x — 1) = Bz + (—2))(x + (—1)) write subtraction as adding negative
=Bz + (-2))(z) + (3z + (—2))(—1) distribute
=3z(z) + (=2)(z) + (3z)(—1) + (—2)(—1) distribute
= 322 — 22 — 32 + 2 simplify

= 322 — 5z + 2 collect like terms

This is not absolutely necessary, but useful if you find you make sign errors frequently.

Questions

1. Multiply —2z (623 — z).

N

1 (
Multiply - (2 + 37% 4 52°).

3. Multiply (20 — 5b2 + 3ab)(—3b%).

4. Multiply (—4a3 + 622 — bz)(—Txy?).

5. Multiply (3z + 4)(5z — y).

6. Multiply (4y + 1)(5y — 3).

7. Multiply (5y + 1)(6y — 5).

8. What is wrong with this multiplication: (z —2)(—3) = 3z — 67
9. What is wrong with this multiplication: —(3z —7) = =3z — 77

1 1 1 1
10. Multiply (31‘ + 5) <3x — 2).
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Solutions

1. —2z(623 — z) = —22(623) — 22(—x) = —122* + 222

1 1 1 1 3 5
2. 5(2z + 322 + 52%) = 5(256‘) + 5(3332) + 5(5333) =z+ 53:2 + 53:3
3.

(26 — 502 + 3ab)(—3b%) = (2b)(—3b?) — (5b?)(—3b?) + (3ab)(—3b?) distribute
= —6b3T2 4+ 15612 — 9ab' ™2 product rule of exponents
= —60° + 156" — 9ab® simplify

4.

(—4a® 4 62 — 52)(—Twy?) = (—42®)(=T2zy?) + (622)(=Txy?) — (5z)(—Txy?) distribute
= 28x3T1y? — 422?112 + 3521142 product rule of exponents
= 282192 — 4223y 4 352%y? simplify

5.

3z +4)(5z — y) = (3z)(5x — y) + (4)(5z — y) distribute the 5z —y
= (3z)(5z) — (3z)(y) + (4)(5z) — (4)(y) distribute the 3z and 4
= 1527 — 3xy + 202 — 4y simplify

Sometimes it helps to use arrows to indicate how you are distributing, to make sure you get all the terms when you
distribute. Notice that the order you distribute in does not matter:

e
(zswﬂ(s'x-kf) z 5@@ *L@;?)

= BR)(5x) =~ sx(g) +4 (5x) - e

- /§><273><5 rROX =y

)
»

(3¥*ﬁ?\;;j) = Bx+H)Ex - (3x+4)

= (3x)5x) + t/{?x)"(fx)ff ~ 4y

= JEx% +20x - Sxy-4y

6.
(99 1) (5y-3)=  (rger)sy - (45403 st bula
- (ag)(5y) +fy) - (4g)8) - ()G)  elistribae
= 2(‘}.52 +§9, _/Z\Lj -8 SJMW/:@
> D?ng_ 7_5 - (-G//(ﬂ(ﬂ[ /14/6’ Jf’fMS
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N ; o
(5401)(85-5) = (54+1)(8y)e (siri)C<) olishbedt
= ‘)’ﬂ{éyj kL )[écj) + 55(—5’) + ;(—g) c{,{sﬁ{buﬁ

= _jpyé.; é,cj - zgﬂ il 5,.11,5)/'(@

e Ecﬂz 19~ 5 coflect Iike £in7s

8. Let’s do the multiplication and then compare to find the error.
(z =2)(=3) = ()(=3) = (2)(=3)
=-3x—(—-6)=-3x+4+6
Signs are incorrect.

9. Let’s do the multiplication and then compare to find the error.

—Bzx—-T7)=-18z—-17)
=—1(3z) + (=1)(=7)
=-3z+7

The minus sign was not distributed to the last term.

10.
1 n 1 1 1 1 n 1 1 n 1 n 1 1 distribut
- - —x——= == - - - - —— istri
3775 )37 2 3°75)\3" 3° 75 g ) GEHHbWme
= lx lx + 1 lx + lx —1 + 1 —1 distribute
- \3 3 5)\3 3 2 5 2
= lxz + ix + ,1$ + ,i simplif
~\9 15 6 10 PHLY
1 2 1
= §x2 + %x — %x ~To collect like terms: add fractions
1 3
= §x2 — %x ~To collect like terms: add fractions
1 1
= §x2 — E:v 10 simplify
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