Equations involving Algebraic Fractions

Starter
1.
Express as a single simplified fraction:
y+3 y+2 x+4  4x-=7
(a) - (b) +
y+1 y+3 x—2 (x=2)?
. y+3 y+2 (+3)y+3) G+ + 1D
Working: (a) — ~ —
y+1 y+3 (G+Dhy+3) (+DO+3)
Y A3y 3y 49 YAy +2y+2
(y+ D +3) (y+ Dy +3)
Y +6y+9 yi+3y+2
+DOy+3) +Dy+3)
_ 3y +7
v+ D@ +3)
x+4 N dx -7  (x+DHx-2) 4 4x -7
x—2 (x=22  (x-2) (x — 2)2
x%—2x +4x — 8 4x -7
= +
(x —2)? (x —2)?
x2+2x -8 4x -7
= +
(x —2)? (x —2)2
_ x> +6x — 15
e I)P
2.
Solve: (@ x%>—2x — 8 = 0 by factorising

(b) 3x2 4 8x — 2 = 0, giving your answer to 3 s.f.

Working: (@ x?—2x—-8=x>—4x+2x—8
=x(x—4)+2(x—-4)

=x—-4x+2)
Sx=-DHx+2)=0
x=4 o x=-=-2
) a=3 b=28 c=-2
P ane 841 /8 —4x3x(-2)
Usingx = : X =
2a 2x3
—8+14/64 - =24
X =
6
-8 +1/88 -8 —1/88
X=————  or x=T

6
x =0.230 or x=-—290 (3s.f)
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x—2 6-x x+4 x+10 Ox+2 6x—1
E.g. 1 Solve: (a) = (b) = (c) =
2 6 2 3 5
S x=2 6-—x
Working: (a) Cross multiply > = c to get 6(x — 2) = 2(6 — x)
Expand: 6x—12=12-2x
8x =24
x=3
o x+4 x+10
(b) Cross multiply 2 = 3 toget3(x +4) = 2(x + 10)
Expand: 3x +12=2x+20
x =38
o 9x+2 6x-—-1
(c) Cross multiply 3 = 5 toget 79x +2) = 5(6x — 1)
Expand: 63x +14=30x -5
33x =—-19
19
X =—-—
33
4 et )
E.g. 2 (a) Show that — = 1 simplifies to x* — x = 0.
2x—1 3x -1
(b) Hence solve the equation.
Worki (@) : n 1
orking: a — =
I 2x—1 3x-1
33x—-1) 42x — 1) B
Rx-13Bx-1) @CRx-1D)3Bx-1) -
Ox — 8x —4 _q
Rx-13Bx-1) @x-1D)3Bx-1) B
x+1

Q2x—-DBx—-1)
Multiply by 2x — DGBx —1): x+1=Q2x—-1DGx = 1)

Expand: x+1=6x>—2x—-3x+1
Collect like terms: 0 = 6x% — 6x
Divide by 6: x2=x=0

(b) P=-x=0 = xx-1)=0 = x=0 o x=1
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E.g. 3 Solve thesle equatior{s giving your answers to 3 s.f.:

2 5
(a) + =1 (b) + =
x+1 x+2 x+1 x+2
1 1
Working: (a) + =1
x+1 x+2
x+2 x+1 )
+ =1 common denominator
x+Dx+2) Gx+DHx+2)
2x+3 )
=1 add the fractions

x+Dx+2)
Multiply by (x + 1)(x +2): 2x+3=(x+ D(x +2)

Expand: 2x+3=x>4+3x+2
Collect like terms: O=x>+x—-1
Use the formula: a =1 b=1 c=-1

IS~ sy ~1E /P —dxIx(=1)
- 24 | e 2% 1

—1x£4/1—--4
X =
2

—144/5 —1-4/5

X=— or X=—
2 2
x =0.618 or x=-—162 (3sif)
2 5
(b) + =3

x+1 x+2

2(x +2) 4 5x+1)

=3 common denominator
x+Dx+2) x+DHx+2)
2x +4 5x+5

+ =3 expand numerators
x+Dx+2) x+Dx+2)
Tx+9

=3 add the fractions

x+Dx+2)
Multiply by (x + 1)(x +2): Tx +9=3(x + 1)(x +2)

Expand: Tx +9 =3(x%*+3x +2)
Tx +9=3x2+9 +6
Collect like terms: 0=3x24+2x-3
Use the formula: a =3 b=2 c=-3
IO~ sy ~244/2 - 4x3x(-3)
re 2a ST 2%3
—2x4/4—--36
X =
6
-2 4+4/40 -2 —14/40
X=— or =

6 6
x =0.721 or x =-—139 (3s.f)
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Exercise

9-1 class textbook: p522 E16.7 Qu 1, 2-19 even
A*-G class textbook: p481 E16.4 Qu 1, 2-18 even
9-1 homework book: p177 E16.7 Qu 1-7

A*-G homework book: p134 E16.4 Qu 1-6
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