7.2

Rational Expressions - Multiply & Divide

Multiplying and dividing rational expressions is very similar to the process we use
to multiply and divide fractions.

Example 1.
15 14 . .
05 First reduce common factors from numerator and denominator (5 and 7)
3 2 . .
=9 Multiply numerators across and denominators across
5 Our Solution
63

The process is identical for division with the extra first step of multiplying by the
reciprocal. When multiplying with rational expressions we follow the same pro-
cess, first divide out common factors, then multiply straight across.

Example 2.

2512 . 24y*  Reduce coefficients by dividing out common factors (3 and 5)
9y® 5527  Reduce, subtracting exponents, negative exponents in denominator

3iy4 1 18x5 Multiply across
f%fﬁ:—gy‘l Our Solution

Division is identical in process with the extra first step of multiplying by the
reciprocal.

Example 3.
# = %4 Multiply by the reciprocal
a*t’ 4
T Subtract exponents on variables, negative exponents in denominator
a3

4 .
T3 Multiply across



4a3
2

Our Solution

Just as with reducing rational expressions, before we reduce a multiplication

problem, it must be factored first.

Example 4.

x?2—9 _x2—8x+16
2242 —20 3x+9

(x4+3)(x—3) (zr—4)(x—4)

(x —4)(z+5) 3(x+3)

r—3 x—4

r+5 3
(x —3)(z—4)

3(z+5)

Factor each numerator and denominator

Divide out common factors (z + 3) and (x — 4)

Multiply across

Our Solution

Again we follow the same pattern with division with the extra first step of multi-

plying by the reciprocal.

Example 5.

x2—:p—12; 522+ 15z
2—20 -8 " x24x-—2

?—x—12 2*+zx—2
2 —2x —8 bx?+ 15z

(r—4)(x+3) (x+2)(z—1)

(x+2)(x—4)  5Sx(z+3)

1.x—1

1 5z

r—1
5%
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Multiply by the reciprocal
Factor each numerator and denominator
Divide out common factors:

(x —4)and (x+3)and (z+2)
Multiply across

Our Solution
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7.2

Practice - Multiply / Divide Rational Expressions

Simplify each expression.

(Y]
3
oo glﬂ | ©

7(m—6) 5m(7m—75)
7) m—6  7(Tm—5)

r . r—=6
9) Tr(r+10) © (r—6)2

25n + 25 4
11) 5 30n + 30

z—10 7
13) 35z + 21 ° 35z + 21

15) S
17) 24Ic28f 40k - 15k1725
19) (n—8) ="
21)

23) o= (z+3)

25) oo (5b — 3)
27) GZ:IZ " nz i21;n67jr42
29) Zet  tos

31) x? — 12z + 32 . Tx? + 14z
2 —6x—16 Tx24 21z

33) (10m?2 + 100m) - 18m° = 36m*

20m?2 — 40m
35) 7p2+25p+12. 3p—38
6p + 48 21p% — 44p — 32

37) 1062 . 30b+20
30b+20 2b2+ 10b

39) Tr2—53r—24 , 49r+21
r+2 © 49r +14
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7 . n—2
10(n+3) * (n+3)(n—2)

6x(x+4) (z—3)(xz—6)
10) z—3 6z(x —6)

9 . b—5
) B_b—12 ° b2—b—12
v—1 4
) "2 1lv+ 10
16) 1 8a+80
)

W~

a—6 8
p—38 .1
p2—12p+32 * p—10

x?—Tx+ 10 z+10
20) z—2 T2 —z-20

2r 2r
r+6 ° Tr+42

2_1on —
24) 222 (24 6)

26) 21024+ 16v —16 , 35v—20
3v+4 © v=9

28) 2?2+ 11z +24 623+ 622
63 4 18x2 2+ 5 —24
k—7 k2 — 28k
30) 2 t Q2
k2—k—12 8k2— 56k

32> 9x3 4+ 5422  22+5x— 14
2+ 5z — 14 10z2

n—7 . 9n+54
34) n2—2n—35 ° 10n+50

36) 7x% — 662 +80 . 7z®+39x—70
4922 +Tx =72 " 492° 4 72— 72

35n2 —12n—32 Tn?+16n—15
38)

4972 —91ln+40  5nit4
120+ 24 15z 4 21
40) . .
1022 + 34z + 28 5
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7.2

Answers - Multipy and Divide Rational Expressions

1) 422 15) z+1 29) —
2) 4 16) “E10
) ’ ) o 30) 8(k7+3)
3) 16_3 17) 5
n r—4
R 18) L0 1) 053
10m
9(z +6)
5) 37965 19) 3 32) 222
6) 20) 210 33) 9m%(m + 10)
2
4(m —5) 10
7) 5m 21) —— 34) 5o
7
8) - 22) 7 35) 243
9) r+10 ) 4 ) g
e 36) 2=
10) 2+ 4 24) 157 T
5b
1) 2 25) 142 37) 545
12) -2 26) *2° 38) n+3
13) 2222 27) — — 39) r—8
1 r+1
14) v—10 28) :131—3 40) %
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