Dividing Rational Expressions
I. Model Problems

In this examples we will divide and find the restrictions for rational expressions.
Example 1: Simplify and find the restrictions of 2 =2

x+4 x5
Find the restrictions. Neither x+4 =0
denominator can equal zero. The —4 —4
numerator of the divisor cannot x = —4
equal zero. rx—5 =10
+5 45
x =5
x+2 =0
-2 -2
x =-—2
x ¥+ —4,-2,5
Change division to multiply by the reciprocal. (x+2) (x-5)
(x+4) (x+2)
Cancel common factors. You can use f=+23 (x—5)
parentheses to help see the factors. (x + 4) - fe+2)

x—5
Answer: X *=—4 -25
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II. Practice Problems

Simplify and find the restrictions.
x a

2

1 === 4x? . 5x 1.6.'}:.'3}?2 . 8xy
¥ b v ' 3}‘2 Tx 4
4,
9}?‘1' 3x 6 x+2  xt+2 x(x+1)  4x(x+1)
5. 73 _5}, © 3x 5x (v+2) = (y+3)
2 2 3.
5 x“+1  x°+1 0 3xy°(x—3)  4xy(x+3)
Cox—1 x—1 ' y—2 ' y—2
(x+3)(yv—2) (x+4)(y-2) x+3
10. - 11.—+(x+3)
(x+4) x+3 x+4
. (x+3)y-7) = M-7) 3 (x—8)(x-7) (x—8)(x+7)
(x+2)(x—4) T xZ+2x+1 (x+7)(x—9)  (x—9)(x—7)
i (x+4}2;. x%t-16 | x2+7x+10 x%+7x+10
. 5. L
(x+1) x2(2x+3) x24x—6 xZ—4
6 x+3 (x—5)(x+3) . x+42 - x+4 xZ4+7x+12 xP-Tx+12
"x+1 (x+2)(x—5)  (x—5)(x+1) "x+5  x246x45  x24+Tx+12
x—-2 xt-x—2 x+1 x+3 x%4+5x+6 x—5
18— + = + = 19.— + = + =
x—6 ¥ +2x+1 x-—8x+12 x+4 xe—x—20 x“+6x+8
20 x+4d 22 4+5x+6 x+1 o1 xz—yz ) x+y
"x+5  x2+7x+10  x—1 " x45  x24+10x+25
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ITI. Challenge Problems

1. Find the student’s error.
dx—T7)3x+ 5 Jx+5 9 5 1
sz+ 1§E5x+ 9% Toxye AP LxF—o oo o
(4x —7)(3x+5) 5x+9 (2x+ 1)
(2x+ 1)(5%+9) 3x+5 1
(4x — 7)(3%+5) 5x+9 (2x+1)
(2%+1)(5x+9) 3x+5 1

dx — 7
4 7,x # > 2 1
* ' x 5° 3" 2

T

2. WA the volume of the prism below is ?. Find the depth of the prism.

2x+ 2
5

—

4x+3 S~

4x+ 4 d
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IV. Answer Key

1. E,}F#—'D,&#D,b#ﬂ
1Lz
2. 48, x+0,y =0 \’{;3/

4
3. - x#0,y #0
15}

Hh —
7Y 7 —,xat—z,ﬂ,
:}4 }+3,,};

4 Lx#1
q% E}'xﬂ}

2ix+3) X

)
0% B2« +—4,—3;y +2 %%si

1
I\ @.m,x;’:—dl -3 g

( N Y 4
l&ﬁ.%ﬁzﬂﬂé = 3,247 %_.—E&X&—q)
bRl x# 17,459, B
Jjﬁ%a_ﬂl@.
Er-w)

x#+=0,yv+0

—10; v+ —3,—-2

x#+=—30;v+0,2

(a+7)

0 &.W,x# +4,-1 B, -3,

S b+ 42,35 L&
[ )t
NS E))

ErE
Uagx 5x# +5-3,-2,—1

\ﬁ"%%,x # —5,14,43,—

\§H x—2,x# 126
9 % x+4,x+—4-3,-2,5

(x+4) (x—1)
Q_Dﬁ- m;x '.’_‘—_ _5_! _31_21_111
1 2. [x—I-Ej(x —y),x#-5x#—y
Challenge Problems
1. 2x+1
) tE

4x+3
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