D 5.6 Skill Builder

]

Multiplying Monomials

The area of this square is: The area of this rectangle is:
4 cm 6 cm
4cm  Area = 16 cm? 4cm  Area = 24 cm?

We can use the models above to help us multiply 2 monomials.

The area of this square is: The area of this rectangle is:
n 3s
nXn=n? 35X 25s=3XsX2Xs
2
E y =3X2XsXs
=6 X 52
= 652

When one or both of the monomials is negative, we cannot use an area model.

We multiply using the rules for multiplying integers.

vy X (=2V) =4 X v X (=2) X v
=4 X (-2)XvXv

4 and —2 have different signs,

= —8 X |2 so their product is negative.
= —812
Check
1. Multiply.
a)bxb= b) c X (-0 =
c) (—=f) X (=f) = d (-9)xg=___
2. Multiply.
a)5rX6r=5Xrx6xr b) (—2d) X 8d =(-2) X dx 8 Xxd

=5X6XrXr =(-2)X8Xdxd

C) 4a X (—7a) = d) (—=5v) X (=9v) = (=5) X v X (—=9) X v




P 5.6 Multiplying and Dividing
a Polynomial by a Monomial

LAU9T Use different strategies to multiply and divide a polynomial by a monomial.
To multiply 2d(3d) with algebra tiles:

Draw 2 adjacent éides of a rectangle.
Position tiles to show side lengths 2d and 3d.

BN e e . d X d = d? so use
gn r 1 a d-tile.

Then fill the rectangle with tiles.

-We used 6 d?-tiles to fill the rectangle. So, 2d(3d) = 62

( Example 1 Multiplying a Binomial by a Monomial

Find the product: 3e(4e — 2)

Solution

3e(de — 2)
Draw 2 adjacent sides of a rectangle.
Position tiles to show side lengths 3e and 4e — 2.

e e e e -1-1

e punnas Y aunsee el eannasl J

When two tiles have the same
colour, use a positive tile in the
rectangle.

When two tiles have different
colours, use a negative tile in the
rectangle.

Fill the rectangle with tiles.
We used 12 e?-tiles and 6 —e-tiles to fill the rectangle.
So, 3e(de — 2) = 12e2 — 6e '




Check

1. Sketch algebra tiles to multiply. Write the product each time.
a) 2f(4f) b) 3m(-2m + 4)

Number of f2-tiles used:
So, 2f(4f) = 2

3m(—2m + 4) =

4 fExampfe 2 | Multiplying a Binomial by a Monomial Symbolically

Find each product:

a) 3x(9x — 4) b) —6x(—7x + 5)
Solution
a) 3x(9x — 4) Use the distributive property.
Multiply each term in brackets by 3x.
= (3x)(9x) + (3x)(—4) Multiply: 3 X 9 = 27 and 3(—4) = —12
= 27x% + (—12x)
= 270 =2x
b) —6x(—7x + 5) Multiply each term in brackets by —6x.
= (—6x)(—7x) + (—6x)(5) Multiply: (=6)(—7) = 42 and (—=6)(5) = —30

= 42x% + (—30x%)
= 42x? — 30x




24
/') {
Check
1. Multiply. :
a) 7x(4x + 5) Multiply each term in brackets by 7x.
= (7x)(4x) + (7x)(5) Multiply: 7 x 4 = and 7 X 5 =
= x* + X
b) s(—3s + 4) Multiply each term in brackets by s.
= (s)(—=3s) + (s)(4) Multiply: 1 X (=3)=___and1x4=__
) —9r4r - 5)

To divide a polynomial by a monomial, we use what we already know about division.
L B3R
To divide: =

We write the fraction as a product of 2 fractions, then simplify each fraction.

3a 3 a
1
=2 X a;’y a is a common factor of the
1 ‘numerator and the
=2Xa denominator.
= 2a

2a is the quotient of g—‘;z.

£ [Example 3 | Dividing a Binomial by a Monomial

Find the quotient: %;’65

Solution

—852 + 65
-25

Write as the sum of 2 fractions each with denominator —2s.

_cas 6 s |
Ec s i —2s Simplify the fractions.

_ -8 52 6 s
3ot ol

= Z X s3+ (73} %1 @divided by itself is 1.
— S —_




Check
1. Divide.

a) Laz

—6a Write as a product of 2 fractions.
aZ
= X =
PR Simplify each fraction.

. axa'
==X
9b%2+3b —14c2 +21c

B) 3b <) —-7c
~ 73 " "3 =

1. Write the multiplication sentence modelled by each set of tiles.

a)

b)




2. Sketch algebra tiles to multiply. Write the product each time.

a) 2s(s + 4) = b) t(—2t+ 3) =
3. Multiply.
a) 4r(5r — 1) b) 7s(-3s + 6)
=@nC__ )+ @) =
=_r+(_n =
€) —6t(t — 3) d) —8u(—6u+7)
4. Divide.
12v2 15w? —28x2
B b) S5 ol
ol v Xy 1 e _
=_ X /1 = =
= X v = =
5. Divide.
18y2 + 12y —3222 + 24z 1502+ 21n
e v i i
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