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Multiple Equations

ab 1 bc 1 ac
If —=-and —=- and— =
a+b 4 b

find a, b and ¢
+c 2 a+c

Rearrange the equations to get the following 3 equations

4ab=a+Db (D
2bc=b+c (2)
8ac=a+c 3

Rearrange (1) to make b the subject

a=4ab—»b
b(4da—1)=a
b = a

T 4a-1

Rearrange (3) to make c the subject

a=8ac—c
cBa—1)=a
a

8a—1

Substitute expressions for b and ¢ into equation (2) 2bc = b + ¢ giving

a a a a
2(4a—1)(8a—1)=4a—1+8a—1
2a? 3 a(8a —1) a(4a—1)
(4a—1)8a—-1) ((4a —1)(8a — 1)) + ((4a —1)(8a — 1)>

2a? _8a2—a+4a2—a
(4a—1)Ba—-1) (4a—1)(8a—-1)
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2a? 3 12a® — 2a
(4a—1)(Ba—-1) (4a—1)(8a—-1)

Equating the numerators only as denominators are the same expressions gives

2a% = 12a?% — 2a

10a? —2a =0
2a(5a—1)=0

1
=0 = —
a ora=g

1. . .
a=-_is the only possible solution
"Can you explain why that is the case? Why can'ta = 0?

Substituting this value into (1) gives

4ab—a=0>b
1
4x=b—==
5b 5 b
4, 1
5 "~ 5
1 _1
575
=-1
Substituting a = % into (3) gives
8ac—a=c
8><1>< =
57°75°°¢
8 1
5¢7¢"3
3 _1
575
_1
€73
Givingthesolutiona=§ b= -1 andc=§

ab 1 ac

a+b 4 a+c

“To explain why a can't be = 0 consider the original statements
They would both have a numerator of 0

0--by ‘anything’ is 0 (except for 0 < 0 = undefined)

Therefore the statements would not be correct

Managed by MEI
Mathematics Education Innovation 20f3

| =

8

(Jamsp



Managed by MEI .
Mathematics Education Innovation 30f3 u Omsp



