2.3 — Multiplying Rational Expressions

The same rules apply to multiplying rational expressions as to when multiply any rational
numbers (i.e. fractions).

a) multiply across (numerator with numerator and denominator with denominator)

b) Reduce to lowest terms by dividing out any common factors
c) State any restrictions. You will need to state restriction on both top and bottom for any

divisor term as it gets flipped during the operation.

Example 1: Simplify the following expression. State all restrictions.
22 2 _ —
a)  3x* 10y° by 2ab  l4a’b ) X +Xx-6 Xx-3
IR 5c 15¢? X*+2x-15 x-2
Y 2ab _1sc? _(x+3(x=2)  (x=3)
30x°y? = XTI - %
=L 5c  14a’b (X+5)(x=3) (x=2)
18x°y
5y =1—Cb, a,b,c#0 =X+3, X#-523
_ _y’ X,y %0 7a X+5
2 2
d) X —X=20  x7+9x+20 formally stating restrictions (partial example)

x2—6x x> —12x+36
_(x—5Xx+4)Xx2—12x+36
C(0(X=6)  x2+9x+20
C(X=5)(x+4) _(Xx—6)(x—6)
T (X)(X=6) X(x+4)(x+5)
_ (X=35)(x-6)
B X(X+5)

X2 +9x*+20%0
(X+4)(X+5)=0
SX=4=0 or X+5%0
X#4 or X#-5

X#-5-4,0,6

b

e) x—2; X—2
x—1 x(x-1)
:x—zxx(x—l)
Xx-1 x-=2
=X, X=#0,12
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2.3 — Multiplying Rational Expressions Practice Questions

1. Simplify the following expressions and state any restrictions.

3 3 _ _ 4 _
a)3—X2x8i b) 43)(+ 8X 0 3 ><x 2
2y° 9x 7y 7 X-2 6
3(X+2)  X+2 6a® Sa+l15 x*—4 4x-8

d) (—)+— e) X 3 f) +
x—1 x—1 a+3 8a X+3 3x+9
x2+7x+12xx2—x—6 h) 2y—3X12y2—19y+5
x> +4x+4  x*-9 3y-1 4y? -9
X2 +3xy x> —9y? L X —xy -6y’ X’ —8xy+15y°

J)

X2 xy—42y2 X —10xy + 21y X2 +2xy—8y> X2 —xy—20y>

2. Write a simplified expression for the area of a triangle given the information and diagram

below.
x-1
<>
Ay =2x>+10x + 12 Al
Ar=?
Ar=2x2 - 3x+ 1 T
-
A, I X+2
2
Answers 1. a) 4x y,x,y;to b) %,x,yio c) l,x;tz d) 3,x=-21le) 1—5,a¢—3,0f) 3(X+2),x¢2,—3
3 2X7y 2 4 4
9) ﬂ,X¢—2,—3,+3 h) M,y;tl,iii) X #=6Y,23Y,7y ) X+2y,x;ﬁ—4y,i2y,3y,5y
X+2 2y+3 32 X+6Yy X=2y

2. a) A=(x+3)(2x-1), x> %4 since measurements need to be positve
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