
Changing the Subject: the Subject Appears Twice extend ANSWERS

The Maths Habit

1

Make x the subject of

2x − a

3
 + 

x + b

4
 = x

4(2x − a) + 3(x + b) = 12x

11x − 4a + 3b = 12x

Answer
x = 3b − 4a

2

Make x the subject of 
x + a

x − a
 = 

b + 1

b − 1

Simplify your answer fully.

(x + a)(b − 1) = (x − a)(b + 1)

−x + ab = x − ab, so 2x = 2ab

Answer
x = ab

3

Make x the subject of y = √
ax2 + b

x
2
 + c

y2(x2 + c) = ax2 + b

x2(y2 − a) = b − cy2

Answer
x = ±√ b − cy2

y2 − a

4

Ria walks d km at 4 km/h, then cycles

(d + 6) km at 16 km/h.

The whole journey takes t hours.

Make d the subject, then find d when

the journey takes 1 hour 30 minutes.

d

4
 +  d + 6

16
 = t

4d + d + 6 = 16t

Answer
d = 16t − 6

5
, 3.6 km

5

Make x the subject of y = 
x + 1

x − 1

What do you notice about

your answer?

xy − y = x + 1, x(y − 1) = y + 1

the same form, x and y swapped

Answer
x = y + 1

y − 1

6

Make x the subject of

x√3  + a = 2x − a√3

Give your answer in the form

a(p + q√3 ), where p and q are

whole numbers.

x(√3  − 2) = −a√3  − a

x =  a(√3 + 1)
2 − √3

= a(√3  + 1)(2 + √3 )

Answer
x = a(5 + 3√3 )

7

Make x the subject of y = 1 + 

1

1 + 
1

x

y − 1 =  x

x + 1
, (y − 1)(x + 1) = x

xy − 2x = 1 − y

Answer
x = 1 − y

y − 2

8

Make x the subject of a = 
2x + 3

x − 1

Use your answer to explain why a can

never equal 2.

ax − a = 2x + 3, x(a − 2) = a + 3

a = 2 means dividing by 0

and 2x − 2 = 2x + 3 is impossible

Reason
x = a + 3

a − 2


