Precalculus 1 (Algebra)

Appendix A. Review
A.5. Rational Expressions—Exercises, Examples, Proofs
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Page A41 Number 8

4x2 + 8x

Page A41 Number 8. Reduce to lowest terms: Tox 124"
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Page A41 Number 8

4x2 + 8x

Page A41 Number 8. Reduce to lowest terms: Tox 124"

Solution. We factor the numerator and denominator and cancel common
expressions (with the added condition that we have not canceled
expressions which are 0) to get:

4x?4+8x  4x(x+2)
12x+24  12(x+2)
4
- 1% if x £ -2
- g if x £ 2.
So in lowest terms we have ’x/3 where x # —2 ‘ O
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Page A41 Number 16

Page A41 Number 16. Perform the indicated operation and simplify the
2

: X
result. Leave your answer in factored form: — x ——.
2x  6x+10
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Page A41 Number 16

Page A41 Number 16

Page A41 Number 16. Perform the indicated operation and simplify the

x2

result. Leave your answer in factored form: i X
' y " 2x 0 6x+10°

Solution. To multiply quotients, we multiply the numerators together and
multiply the denominators together (by Note A.5.A(1)) to get:

3 y x? B 3x2
2x " 6x+10  2x(6x +10)°
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Page A41 Number 16

Page A41 Number 16

Page A41 Number 16. Perform the indicated operation and simplify the
2
X
It. L in factored form: — .
resu eave your answer in factored form: — x 6x £ 10

Solution. To multiply quotients, we multiply the numerators together and
multiply the denominators together (by Note A.5.A(1)) to get:

3 y x? B 3x2
2x " 6x+10  2x(6x +10)°
Cancelling the common x term we get

3 o x2 3x2 3x i x £ 0
- — = IT X .
2x  6x+10 2x(6x +10)  2(6x + 10)

We can also factor out a 2 from 6x + 10 to get

3 x? 3x
— X —
2x  6x+10 4(3x+5)

if x# 0|
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Page A41 Number 19

Page A41 Number 19. Perform the indicated operation and simplify the
8x

: 21
result. Leave your answer in factored form: “5=.

x+1
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Page A41 Number 19

Page A41 Number 19

Page A41 Number 19. Perform the indicated operation and simplify the

8x

: 71
result. Leave your answer in factored form: X—=.

10x
x+1

Solution. Division by a quotient is equivalent to multiplication by its

reciprocal (by Note A.5.A(2)), so we have

8x

21 8x Xx+1: 8x(x + 1)

10x ~— 2 _
g X 1 10x
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Page A41 Number 19

Page A41 Number 19

Page A41 Number 19. Perform the indicated operation and simplify the

result. Leave your answer in factored form:

Solution. Division by a quotient is equivalent to multiplication by its

reciprocal (by Note A.5.A(2)), so we have

8x

21 8x Xx+1: 8x(x + 1)

10x ~— 2 _
| X 1 10x

(x2 —1)10x"

Since x> — 1 is a difference of two squares (namely, x and 1), then

x?—1=(x—1)(x+1) and

X?il _ 8x(x+1)

8x(x +1)

e 7 (- 1)10x  (x— 1)(x + 1)10x’
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Page A41 Number 19

Page A41 Number 19 (continued)

Page A41 Number 19. Perform the indicated operation and simplify the

8x
. 2_
result. Leave your answer in factored form: Xlel
x+1
Solution (continued). ...
8x
-1 8x(x+1) 8x(x +1)

% (x2—1)10x  (x—1)(x+1)10x

Cancelling the x and x + 1 expressions and noting that these cannot be 0
(that is, x # 0 and x # —1) and canceling the common multiple of 2 gives

8x
x2—1 4 :

= fx#—1land x #0|
10x :
x+1 5(X_ 1)

[
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Page A42 Number 28

Page A42 Number 28. Perform the indicated operation and simplify the
X x+1

x—3 x2+5x—24"

result. Leave your answer in factored form:
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Page A42 Number 28

Page A42 Number 28

Page A42 Number 28. Perform the indicated operation and simplify the
. X x+1
result. Leave your answer in factored form: — .
x—3 x2+5x—24
Solution. Notice that x? + 5x — 24 = (x — 3)(x + 8) so we can factor the

denominator in the second expression and find a common denominator to
do the subtraction:

X x+1 X x+1
x—3 x24+5x—24 x—-3 (x—3)(x+8)
_ X <x+8>_ x+1 _ o x(x+8) x+1
x—3\x+8 (x=3)(x+8) (x—=3)(x+8) (x—3)(x+8)

Cox(x+8)—(x+1) x*+8x—x—-1 | x*+7x—1
(x—3)(x+8)  (x—=3)(x+8) |(x—3)(x+8)]
(Notice that x? + 7x — 1 does not factor over the integers.) O
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Page A42 Number 32

Page A42 Number 32. Perform the indicated operation and simplify the
result. Leave your answer in factored form:

(x+2)2(x—1) (x+2)(x—1)%
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Page A42 Number 32

Page A42 Number 32

Page A42 Number 32. Perform the indicated
result. Leave your answer in factored form:
2

(x+2)2%(x—1) (x+2)(x—1)%

operation and simplify the

Solution. We get a common denominator to do the subtraction:

2 6

(T 22(x— 1)

(T 2)(x — 12

2 x—1 6 x4+ 2
“ oD 1) e )
B 2(x —1) B 6(x + 2) _ 2(x—1)—6(x+2)
o (x+2)2(x—1)2 (x+2)2(x—1)2  (x+2)(x —1)2
2x —2 —6x — 12 —4x — 14 —2(x+7)
T (2P —12 N

(x+2)°(x—1)2
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Page A42 Number 34

Page A42 Number 34. Perform the indicated operation and simplify the
1
x2

3-%

x2

result. Leave your answer in factored form:
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Page A42 Number 34

Page A42 Number 34. Perform the indicated operation and simplify the
4+ 5

result. Leave your answer in factored form: 3 T
2

X

Solution. The LCM in both the numerator and denominator is x2 so we

multiply by x?/x? to get
4+L 4+ k 2\ 4%+ 5 a4l fx0
N LAx2) 3x2_x 3x2_-1’ '

1 _ 1
3 x2 x2

So
4+L a4
|

3L 3 — 1 fx#£0]|
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Page A42 Number 36

Page A42 Number 36. Perform the indicated operation and simplify the

2x+5 _  x
. . X x—3
result. Leave your answer in factored form: = e
x—3 x+3
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Page A42 Number 36

Page A42 Number 36. Perform the indicated operation and simplify the

2x+5 _  x
. . X x—3
result. Leave your answer in factored form: = e
x—3 x+3

Solution. We first get common denominators in order to do the
subtraction:

2s o 2E(5) -5
-5 S0 (s
e et e A =
R R e S
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Page A42 Number 36 (continued)

Solution (continued). Division by a quotient is the same as
multiplication by the reciprocal (by Note A.5.A(2)), so we next have

S (x5 -3) - (x —3)(x +3)

%—% x(x — 3) x2(x +3) — (x +1)%(x — 3)

_(2X2—6X—|—5x—15)—x2>< (x —3)(x+3)

B x(x —3) (x34+3x) — (x2+2x+1)(x —3)
x?—x—15 (x —3)(x +3)

x(x —3) XX3+3X—(X3—|—2X2—|-X—3X2—6X—3)

2 _ 2y
_ x*—x—15 y (x —3)(x+3) _ (x* —x—15)(x+3) fx£3]
x(x —3) x2+8x+3 x(x?+8x+3)

Notice that x2 — x — 15 and x2 4 8x + 3 are irreducible over the
integers. O
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