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Lesson 7-1

Multiplying and Dividing

Math Garden
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Rational Expressions

Factorising polynomials:
1) Common factor
2 3
{e cokcrl

\M/.a\a\e

< \OX ¢_ 15X+ 3ox’ = gx(2x*-3 +éx)

v 30K + 120K = 4yk(297+3K)

« by — 8y~ = 8y (29-1)
2) Difference of two squares Perfect Square s
s T w 1 - 2
d—-b-(0-)O+ b) \ p
4
¢
q p e
¥y XT=16 =(x— b xet) \ (
G 25 X
36
sk \f—-\oo =(9- 1) (9+19) tzq
v 1 ¢
@) Q) 8\
\o0
M \_ qxl :(\.—3)()("(‘ 3)()
U)"’ (3)‘)1'
L A 16 Sum of L Squares Prime (ot fachbd
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3) Sum & Difference of two cubes Pcfped' Cubes
a-b:(o- b)(a+ab+b)\gq¢ | x*
o'+ b =(a +b)la™=ab + k) j} ¢

3 s ab Vo ¢4 x‘\
—Lh - x— X+ X +16)
x XA -4 ,(X lﬁ)((x)‘ ()W) &) \e5

) (@’
A
3" s(v @y)"
* \2.5+8X (5+2)<)(7—5 |ox+4x)
)y e

2@y
¥ 2% ¥4 BLX - 2%(30(( +?.7) ox(x +3)(X = 3x+4)
Co::;'; s’ltmc:bes
4) Quadratic trinomial (ax? + bx + ¢)
o X*- 2% = 8 (X -4 )(X+2) mede 5 3
; :
; :
; :
; :
; :
; :
; :
- :
@ i

v _ay sz =(X =2)(X=1)

)(‘43

v X —bx 49 =(X-3XUx-3)

¢ 20+ 3x =5 = (Xl ‘%"'3‘55 )

v Lo —Fx +3 = (X~ Yex —3 )
<= | Xz 3/¢
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Eg16 : Factorize the following polynomials

Expression Factorization
éﬁf{ f,jt (2x —5)2x+35 )

ot el A (K =3)(X 48 )
IS ax(x*— 1)
SO | (K= 3)(K243x 49

2x> —T7x— 4 (X-lﬁ)(zx‘f' )

2x"
Sw

\/z;*y%’/
’1? w%ﬁ;;gk’f

b)

X
‘\”19‘#
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1) When no addition or subtraction included in the expressions
No factorize needed so we can simplify directly between numerator and
denominator.
Ex: Simplify each expression:
2
Hx’w?
) ————
) 35w7,
s W
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2) When there is addition or subtraction included in the expressions
Factorization needed then simplify between numerator and denominator.

Note: To find where a given algebraic fraction is undefined, we need to find the zeroes of
the denominator before the simplification

Ex: Simplify each expression, and state when the original expression is
undefined. (Page 315)

x(x — 3)(x + 6)
x2+x—12

S =T (x+ 0
(25 (% +&)

b
- 2l

*+b
Mo Gind here
(x=3) %1 4) =0
. Yt k=0
X=3=0 —_L
Svk-,ls @
L
4(x + z)(x — 3)

_ (=) r2)(X-2)
4(x+Z) (X—73)

C(x+3)(X=2)
- b

“V\Aeclnd ak ZL(XC ZE_EX’S) x-:3o

L4° X+Z =0
=3
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X2x + 2)(x — 4)
Bx(x? + x — 20)

:)7((2./()(4-1)(}4
(- (%=T) (x+5)

X (x+Y
6 (x+<)

B,

umalcf-iv\d a¥ :

2 _ = T . 1 = -
7. gB + E;* = j:? Co(:ﬁ > S V\%""\"vé tuke )
\/1 Csmmon FM"UV‘

= )(’L" 57( '“'}
A (~23-3%+%Y

s -l (x=F)*+?)
- j(x1'3¥'7~8) - -\(/4’5(%1‘#)

X+2 _ (of) l%%t
—(x+L) -

UndePined ok -(x 7')(%1'—4)-0
K@ s

(x — 4)(x2 + 2x — 48)
" (36 — x?) (x2 + 4x — 32)

\
] (}/()(X-/HM whdefined -
T (=) (C+X%) A=) (x+BY 6 ¥ L

~ | L %X=-8

= -
-

(6+X%)
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Multiplication & Division on Rational expressions:

Key Concept « Multiplying Rational Expressions

Words: To multiply rational expressions, multiply the numerators and
the denominators.

Symbols: For all rational expressions 9 and < with b #0andd+#0,
o.c_ac g
b d™ bd-

Key Concept « Dividing Rational Expressions

Words: To divide rational expressions, multiply the dividend by the
reciprocal of the divisor.

Symbols: For all rational expressions -g and -g withb£0,c+ 0 andd # 0,
a.c_o d_ad
b~ d " b"c™ bc

ote:
Simplifying is only between numerators and denominators.

>
1-’-@? Twxyz

" 2wAX2z T 12wz

Simplify each expression.
1 363 12ab%
" 8a?bcf* 18ab3c3f

WA e
WK - e

C
4abt‘:t

12
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24,5 443 9 12x4
43, B40%° . 12ab% D 1. xyZ_ y* D

35b2c3f* ° 70abcf? 50xy~z2

y l )
/4 z,,azlos ?oo\ bCI3 B ° ____SOX% Zz

Simplify each expression.
v2+8y+15 y?2—9y+18
y—-6  )2-9

(4aTI@+8) . (=) y=3)
<t (4=3)(9+3)

- v+5

24,

26, X2+ 9x+ 20 G +16x 1167 k(X lx+t)

§X+16 'Vx2_25
g(x+2)

calr] Ay
gg;./pr (=)

YR
(x+4)(x+2)

2(x-5)
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302+60+3;1202—12r)
" a?—3a-10 @ a2

v
- 30\14-60\-\—3 . O -L—
at-3a-\0 \2.0\‘47'

(a+)o+]  (a-D)@+T
LP.) 2({0\ S Mo Y]

3(a*+20+1)
- Al-3a-\0 \2(0

(oa+1)(a-2)
L (a-5)(a-1)

9 —x2 (2x?+7x+3)“1
— 4x — 21 2x2 —15x + 7

0\,)(7' 2x2_\SX++
*3(‘&,[”( -2 2x*+IX +3

(3 -39 (ZX-lM
AT (22 ) (x+3)
 (3-¥)(ax-D)
B (tx+l)(x+3)
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Complex fractions:

g
; £ b d C
- d
x2—9 R
"X+H10x+21 T fx-l2 . Xt-x — T
X2 —x—2

> A xX-x -1
——— [
6x -\2 2+ 102+ 2\

_(x=3)(x%3)  (x=T)(x+V)
:M (x + ) (3
o (x=3)(x+1)
6(X+F)
b?iab = a"»':sb - bt;-?bj)

b, Qv

o> Li-ab
o £
o £
o £
o c
o c
o c
o c
o c
0 o

"
o
|

\
A
@
w
Ny
4

=

S

[

Y
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