Pre-Calculus Math 11

Section 3.2 — Multiplying and Dividing Rational Expressions

This booklet belongs to: Block:

Multiplying Rational Expressions

e The product of two rational expressions is achieved exactly like the product of two
rational numbers (fractions)

e Numerators with Numerators and Denominators with Denominators
e But just like with fractions

Simplify before you Multiply

Multiplying Rational Expressions

a c a ¢ a-c
If — and — arerational expressions,then —**=— = ——
b d b d b-d
3 5 xX—y x?
Example1: Multiply — " — Example 2: Multiply .
10 9 2x  (x—1y)2
Solution 1: Solution 2:
35_35 x—y x2  (x—y)?
10 9 109 2x  (x — y)2 2x(x —y)?
¥ _1 (x=y)xx
2533 6 =

T 2x(x —y)(x—y)

__CGxex o x
A(x—y)e=y) 2(x-y)

x%2-25 4x-8
x2—-4 3x-15

Example 3:  Multiply

Solution 3:

x* =25 4x -8  (@=5x+5@A@=2)  4(x+5)
x2 — 4 3x—15  (x+2)@=20B3)ex=5)  3(x+2)
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c e 4 Multiol x?-3x x?2-5x+4
xample 4: ulti .
PY 2 _3x—4 x2—2x-3

Solution 4:

x? — 3x x?> — 5x + 4 B (x? — 3x)(x? — 5x + 4)
x2 —3x —4 x%? —2x — 3 T (x2 —3x — 4)(x%2 - 2x — 3)

x(=3)x=4)(x - 1)

(e—=2)(x+1)(—=3)(x+ 1)

o x(x—1)
(x4 1)2
Bamples:  Multiply — > XX =2
Example 5: Rl 2 _ 6 x — x2
Solution 5:
x2 —3x x4+ x -2 (2 =300 +x - 2)
x2 —x -6 x — x2 G2 - x -6 —x?)
x(x—3) (e—1) (+2)
(e=3) (+2) (—x) (=)
x
= —— —1
—X
2 _
Example 6:  Multiply (x—7)* X2 —8x +7
Solution 6:
x? — x (x=7(x? = x)
(x=7) —— = 2 _
X2 — 8x + 7 (x> — 8x+ 7)
(e—=7)(x) e="1)
(c—7) (x—1)
=X
2

Factor the
Quadratics

........................

Cancel out
' Common Factors :

Factor the
Quadratics

........................

Cancel out
i Common Factors !
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c 7. Multio 6x2 + xy — 2y? xX—y 8x-—12y
xample 7: ulti . .
PY 4x2 8xy +3y2 3x+2y 2y-2x

Solution 7:
6x% + xy — 2y? x —y 8x — 12y _(6x® + xy — 2y?)(x — y)(8x —12y)
4x2 — 8xy + 3y% 3x + 2y 2y-—2x ~ (4x2 = 8xy + 3y2)(3x + 2y)(2y — 2x)

Bx=+2y)(2x= y)(x=¥)(4) (2x=73y)
(2x=3y)2x=y) BxA42y)(—2) (=)

4

= —:—2
-2

Dividing Rational Expressions

e The quotient of two rational expressions is achieved exactly like the quotient of two
rational numbers (fractions)
e But just like with fractions

Flip the Second Fraction and then Multiply

Dividing Rational Expressions

a c ) ) a ¢ .
If — and — arerational expressions,then — =+ —=—=+—— = ——
b d b d b c b-c

S x=2  x*+4+x-2
Example 8: Divide -

x+3 x2—4
Solution 8:
x—2 x*+x—-2 (x — 2)(x? — 4)
x+3  x%2 -4 T (x +3)(x2 + x - 2)

(x—2)(x - 2)(xF2)
(x+3)(EF2)(x - 1)

o (x=2)?
T (x+3)(x—-1)
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Section 3.2 — Practice Problems

Multiply the following, assume non-zero denominators. Simplify the final answer.

15x2 9 8(x —2) 3y
1. r— '
18 5x y 6(x — 2)2
3 x—3 8x—24 4x+ 12
3. . .
2xXx— 6 6 3x+9 6x—18
X —2 6 24 — 3x 12
5 . .
8 2—X 4 2x — 16
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x—2y 3

7.
6 2y — x

15 2y — 3x
3x — 2y 12

3(x*-4)  14x
28(x —2) 11(x +2)

x2-x-2 3x+9
x+3 2x + 2

X2 —-4x-5 x-—4
xZ2—-7x+10 x+1

11.
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y2+3y+2 y-1
y2—-4y+3 y+1

12.
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2z2—-7z-1 2z°2+4+z-3 4x% —x 3x%2+11x+10
13. - 14. -
2z2+5z+3 4z2 -1 6x%2+10x 8x2+2x-1

y2+4y—-5 2y%—-5y—12 z2-9z+4+18 2z%?-5z-12
- 16. -

15.
4y2 -9 yZ+y—-20 4z2 -9 z2 —-10z + 24
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Divide the following, assume non-zero denominators. Simplify the final answer.

5x2  15x° 12 ) 15
17. —— — 18. -
21 14 2x — 3y 3y —2x
x? —x 5y-10 _ 3y-—6
- _ 20. -
19. - (3x—3) v+ 2 >
7
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2z — 2 2
21, +~ (z*-2) p L3 y+3
2Z — 4 9 3y
6z _ 3z 3x2-20x—-7 | (3x2 — 14x —5)
23. - 24, - X° — X —
z—-2 (z-2)2 x2—-2x-35
8
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4a? — ab - 5b? y2-10y+9 y?-5y-36
25. = (4a — 8b) 26. -
ax + by + ay + bx y2-1 1—y2
z2-6z+9  z3-3z% x3 —4x  4x—x3
= 28. ==
12 — 4z z6 —9z4 x—x* x*—x
9

Adrian Herlaar, School District 61 www.mrherlaar.weebly.com



Pre-Calculus Math 11

4y —4ax  x?-y? x?—-y2  3x%-2xy-y?
29. -~ 30. -
8y3 2x + 2y 3x2 + 3xy 3x2 + 6x
3x +4y .2 x2-4  2-x
3172 2 32. =
10
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3x
22

3(x—-2)
2

10.

(x—4)
(x=2)

11.

(y+2)
v-3)

12.

(z—1)?

13 (z+1)(2z-1)

(x+2)

14, —/—————
2(2x+1)

(y-1)
(2y-3)

15.

(z=3)
" (2z-3)

16
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Answer Key — Section 3.2

17.

2

9x%

18.

4

5

19.

1
3

20.

21.

22.

23.

24.

(x+5)(x=5)

25.

4a—-5b
4(a-2b)(x+y)

26.

_ -1
(y+4)

27.

_ 7%(z=3)(z+3)

4

28.

29.

1

y3

30.

(x+2)
(3x+y)

31.

(3x+4y)
2(x+2y)

32.

—3x(x+2)

11
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Extra Work Space

12
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