Rational Expressions

1. For each question determine:
a) the values of x for which the rational expression is equal to O
b) the values of x for which the expression is undefined

For an expression to have a value of “0” the numerator must equal “0”. Therefore, the numerator
must be factored and each factor equated to “0” and then solved.

For an expression to be undefined the denominator must equal “0”. Therefore, the denominator
must be factored and each factor equated to “0” and then solved.

(x=3)(x+2)
(x—=6)(x+1)

l.a)(x-3)=0=>x=3 and (x+2)=0=>x=-2
b)(x—6)=0=x=6  and (x+1)=0=x=-1

2x2+3x+1:>(2x+1)(x+1)

x*=9 (x+3)(x—3)
2.a)(2x+1)=0=x=-1/2 and (x+1)=0=x=-1
b)(x+3)=0=x=-3 and (x—3)=0=x=3

x* =25 N (x #5)x-5)
X +8x+15  (x+3)(xX£5)
3.a)(x—5)=0=>x=5
b)(x+3)=0=>x=-3

2. Simplify the following expressions

25x°y°  5a° , 327 _3+3~F _ 3(xr+3)
T 15xyt 3y " 4x-12 4 (x<3) 4
, X o6x-27_ (x-S (x-9)

X -2x-15 (x=5)(x+3)  (x-5)

A 3 —10x+8  (Be=A)(x-2) (x-2)
D3 —x-4 B+l (x+D)

2% +11x+12 Qx+3)HF)  (2x+3)
C X+ -2 x@A®(x-3)  x(x-3)
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. Multiplication and division

3 8y A Z22.y0 220y
“2y? 27x 2y A-3-3-xF 33

. (16x3y2];( 24xy® j_(16x3y2}(15a3b2]_ 27725y B F-a b 2x°a

25ab’ 15a°b> 25aqb° )\ 24xy* ) B 506727 -Z-F-xy' 5y
P16 P-4y GAPHE-HEE-4)  @-Hx-4)
X xX-x-12 XZM(X—?)) T x(x-3)
¥ =2x-35 4x'=9x _ @ (x+5) £2x+3)2¥=F) _(x+5)2x+3)
D20 -3x Tx-49 * 2e=3) T (x2T) o Ix
x’—=16  3x-12 =16 x'=3x—10 _

X —10x+25 2 -3x—10 £ —10x+25 3x—12
' (x+4)M-M(x+2): (x+4)(x+2)
(-3 (x—5)-3(x—~7) (x-5)-3

X +4x ) x2+8x+15_x3+4x x> +x-20 B
P16 X +x-20 x—16 X +8x+15
X7 +4)- (145 (x-A) x(x*+4)
(x+4) (x~7) (245 (x+3)  (x+4)(x+3)

x* =36 - 3x-18 x> =36 xz—x—12_

x2—8x+167x2—x—12:x2—8x+16‘ 3x—18

" (x+6)(x—~6) - (1) (x+3) _(x+6)(x+3)
(x—4) (x—~7) -3 (x~6) (x—4)3

. Addition and subtraction

3+x 4 3+x+4 (x+7)

X X X X
2x2+5x—9+x2—19x+4_2x2+5x—9+x2—19x+4 B 3xP—14x-5 B
x—5 x—5 (x-5) (x=95)

(3x+1)5;/{):(3x+1)
el



x—2+x+2:(x—2)+(x+2):(x—2)(x—4)+(x+2)(x+3):
x+3 x—-4 (x+3) (x-4) (x+3)(x—4)

LCD = (x+3)(x—4)
x2—6x+8+x2+5x+6_ 2x° —x+14

(x+ 3)(x—4) (x+3)(x—4)

x’ 25 x° 25 x? 25 x° 25
x=5 5-x (x-5) )

A (5-x) (x=5) -1(x=5) (x=5) (x-5)
(x2-25  (2~5)(x+5)

EEOTRNE B

x=2  x+6 _ (x-2) (x+6) S5(x-2)-4(x+6) S5x-10-4x-24  (x-34)

4x+8 5x+10 (4x+8) (5x+10) 4-5-(x+2) 4-5-(x+2)  4-5-(x+2)
4(x+2) 5(x+2) LCD=4-5-(x+2)

1 5x 3 1 S5x 3 1-(x+D(x=1D+5x2x)+3-2x-(x—1)

et ot st Nt = =

2x -1 x+1 2x (x*-1) (x+1) 2x(x+ D)(x-1)

(x+D(x-1) LCD = 2x(x+1)(x-1)
x*—1+10x° +6x° —6x  17x> —6x—1

2x(x+D(x-1)  2x(x+1D)(x-1)

3x 2x B 3x 2x ~ 3x(x—3)—2x(x—-2)
P =Tx+10 x*=8x+15 (2 -7x+10) (*-8x+15) (x-5)x-2)(x-3)

(x-5)(x-2) (x-5)(x-3) LCD = (x-5)(x-2)(x-3)

3x2—9x—2x2—4x_ x*—13x
(x-5)(x-2)(x-3)  (x-5)(x-2)(x-3)

3x-2 x=3  (3x-2) (x=3)  (Bx—=2)(x+4)—(x=3)(x+6)
x2+2x—24_x2—16_(x2+2x—24)_(x2—16)_ (x+6)(x-4)(x+4) -

(x+6)(x-4) (x+4)x-4) LCD = (x+6)(x-4)(x+4)
[3¢ +12x—2x—8]-[x* +6x—3x—18] 3x+12x—2x—8—x"—6x+3x+18
(x+6)(x-4)(x+4) B (x+6)(x-4)(x+4) -
2x2+7x+10
(x+6)(x-4)(x+4)




2 x X422« (¥+2) 2-D-x(x+3)+(7+2)

x+3 x—1 x2+2x—3_(x+3) (x—1)+(x2+2x—3)_ (x+3)(x-1)
(x+3)(x-1) LCD = (x+3)(x-1)
2x—2—x2—3x+x2+2_ —X
(x+3)(x-1) (x+3)(x-1)

. Solve the following equations

2
“vilcisiep=54 4.-5+5 =541
5+4 = :>ﬁ/ 5 ,4// =

8+5t-20:>5t—12:>t—%:>{152}
x+1_x+2:x+5:>()c+l)_(x+2):(x+5):>
3 6 4 3 6 4
3 2-3 2-2=2> LCD = 2°-3
’ 1 (x+2) (x+5)
2 g 8D s 4 B2 o0 g
e ZF 7

4x+4-2x-4=3x+15=>-x=15=x=-15={-15}

.§+Z=5:>22 ﬂ Z+ZZ 3. 2/—22-3~%:>4x+3x=42:>7x=42:>x=6:>{6}
3 222 LCD = 2*-3

4 3 _ 4 _ 4 3 _ 4 _
x=5 x+5 x =25 (x-5) (x+5) (x*-25)
(x-5)(x+5) LCD = (x—S)(x+5)

M(x+5)w+(x S)MM (x5) (x+75) - MM

4x+20+3x-15=40=7x=35=x=5={5}




5 .2 _ 9 5 ., 2 _ 9 N
x=10 x-4 x*—14x+40 (x—10) (x—4) (x*-14x+40)
(x-10)(x-4) LCD = (x-10)(x-4)

: i | 9 _
(x40 (x - 4)w (x- IO)MM_WM ot

5x-20+2x-20=9="7x=49 = x=7={7}

5x 4 5x
- 7 4= 1 = 1
x+l+x 9:>(x+1) . 9:>x9’/*{l/ M+/(x+)/ x(x+1)-9=
LCD = x(x+1)

5x2+4x+4:9x2+9xz—4x2—5x+4=02>4x2+5x—4=O:>C21nn0tfactor.'.{ }



