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A5 Formulae 
 
A5.1 Literal Equation 
In the equation 3x + 5 = 7, we can find one variable and three numerals. If we replace the 
numerals by letters, we have a literal equation. 
 
For example, the equation 3x + 5 = 7 can be written as 

ax + b = c 
 
The equation ax + b = c is a literal equation. 
To solve the above literal equation is to express the variable x in terms of the letters a, b and c. 
 
(1) Solve equations involving like terms. 
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(2) Solve equations involving brackets. 

Simple equation Literal equation 
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(3) Solve equations involving fractions. 

Simple equation Literal equation 
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Assume a + b≠0 

Assume a – 1≠0 

Assume b≠0 
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Example 1 
Solve the literal equation edxcbxa ++=− )()(  for x. 
 
Solution 
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Example 2 

Solve the literal equation c
b
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a
x

=− , 0,0 ≠≠ ba  for x. 
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Example 3 

Solve the literal equation )( cxb
a
x

−= , 0≠a  , for x. 

 
Solution 
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Assume a – c≠0 

Assume b – a≠0 

Assume ab – 1≠0 
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Checkpoint 1 
Solve the following literal equations for x. Suppose that a, b, x represent non-zero numbers. 
(a) xdcaccxab +=+− )(  

(b) c
b
cax =−  

(c) )( cx
b
ac

a
x

−=+  

(d) da
x

cbx
+=

+  
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A5.2 Formulae and Substitution 
We learnt that a formula is a rule or relation between two or more quantities and these quantities 
are usually represented by letters. 
 
Some examples of formulae: 

Area of rectangle: blA ×=  

Perimeter of rectangle: )(2 blP +=  

 

 

Speed: 
T
DS =  

S: 
D: 
T:

speed  
distance  
time 

Pythagoras’ Theorem: 222 bac +=   

 
In the formula, the value of a certain letter or variable can be obtained by the method of 
substitution if the values of the other letters are known. 
 
 
Example 4 

Find the value of P from the formula 
P

TD 2+
= , 0≠P , when D = 5 and T = 3. 

 
Solution 
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Checkpoint 2 
In each of the following, a formula and the values of some of the variables are given. Find the 
value of the unknown. 

(a) 2

2
1 ftuts +=  If u = 16, t = 2 and f = 10, find s. 

(b) 
nrR

nEC
+

=  If C = 3.5, E = 17, R = 6 and r = 4, find n. 

(c) 





 −=

u
td 11  If d = 3 and t = 12, find u. 
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A5.3 Change of Subject of a Formula 
In the formula lbA = , A is called the subject of the formula. For 0≠l , this formula can be 
written as 

l
Ab =  

Now, b is isolated on the left side of the equal sign and it becomes the subject of the formula. 
 
 
Example 5 
Make x the subject of the formula 43 += xy . 
 
Solution 
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Example 6 

Change the subject of the formula hbaA )(
2
1

+=  to a. 

 
Solution 
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Example 7 
Change the subject of the formula rsrtT 42 −=  to r. 
 
Solution 
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Checkpoint 3 
In each of the following, make the letter in bracket the subject of the formula. 
(a) rhrA ππ 22 +=  [h] 
(b) RrRt 3)2( =−  [R] 

(c) 2

2
1 ftuts +=  [f] 

(d) a
c

MbMa
=

− , 0≠c  [M] 
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Example 8 

Change the subject of the formula 
ax

ay
−

=
1

, 01 ≠− ax , to a. 

 
Solution 
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Example 9 

Change the subject of the formula 
kn

nkh
)1(1

2
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= , 0)1(1 ≠++ kn , to  

(a) n. 
(b) k. 
 
Solution 
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Assume 1 + xy ≠0 

Assume 2k – hk ≠0

Assume 2n – h(n + 1) ≠0 
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Example 10 

Change the subject of the formula 
12 +

=
R
PIA  to R. 

 
Solution 
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Checkpoint 4 

Change the subject of the formula 
np
mnpm −

=
1  , 0, ≠pn , to n. 
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Checkpoint 5 
In each of the following, make the letter in bracket the subject of the formula. 

(a) 
b

bcaca −
=+ , 0≠b  [b] 

(b) 
kn

knmmk
−
++

=
2

)1( , 02 ≠− kn  [n] 

(c) vwu =2  [u] 

(d) ab
cb

a
+=

+
, 0≠+ cb  [c] 
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Example 11 

Change the subject of the formula 2
2

n
mb = , 0≠n  to n. 

 
Solution 
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Example 12 

Change the subject of the formula 2

2

2
nm
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+

=+ , 02 ≠+ nm , to n. 

 
Solution 
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Checkpoint 6 
Change the subject of the formula 22 ckbak =−  to k. 
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A5.4 Applications of Formulae 
 
Example 13 
Celsius (C) scale and Fahrenheit (F) scale are used to measure temperature. The relationship 
between F and C is given by the formula 

32
5
9

+= CF . 

(a) Express C in terms of F. 
(b) Find the reading on Celsius scale if the reading on Fahrenheit scale is  

(i)  –4; (ii)  32.  
(c) At what temperature will the reading on Celsius scale the same as the reading on 

Fahrenheit scale? 
 
Solution 

(a)  
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Example 14 
The volume (V) of a cylinder with base radius (r) and height (h) 
is given by the formula 

hrV 2π= . 
(a) Make r the subject of the formula. 

(b) Hence find r if 3cm 88=V , h = 7 and 
7
22

=π . 

 
Solution 
(a) 

(rejected)       or                  

2
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Checkpoint 7 
The measure of an interior angle (θ) of a rectangular polygon with n sides is given by the 
formula 

n
n )2(180 −°

=θ . 

(a) Express n in terms of θ. 
(b) If the measure of an interior angle of a regular polygon is 156o, find the number of sides of 

the polygon. 
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Exercise A5 
Formulae 
 
A5.1 

1. Solve the following equations for x. All letters represent non-zero numbers. 

(a) dbx =−3  (b) nmx 84 =  

(c) 0=++ cbax  (d) stx 7)3(4 =−  

(e) )2(3)2(5 cxbx −=+  (f) pqnxmx =−  

(g) 1439 +=+ xax  (h) ksxhrx −=+  

(i) )5(23 xrqpx −=  (j) )()( bxnaxm −=−  

(k) t
s

rx 32
=

−  (l) 
pn

x
m
x 1

=+  

(m) d
c

bax 423
=

+  (n) 0
3

65
=+

− x
r

qpx  

 

A5.2 

2. Given that bhA
2
1

= , find A when b = 9 and h = 8. 

3. Given that )1(
2
1

+= nnS , find S when n = 100. 

4. Given that 2rA π= , find A when 
7
22

=π and r = 14. 

5. Given that 2

2
1 gtuts −= , find s when u = 40, t = 5 and g = 10. 

6. Given that 
fvu
111

=+ , find f when u = 15 and v = 30. 

7. Given that 32
5
9

+= CF , find C if F = 50. 

8. Given that blhV = , find h if V = 120, b = 4 and l = 10. 

9. Given that )1( rtPA += , find t if A = 1240, P = 1000 and r = 0.06. 

10. Given that abg = , find b if a = 9 and g = 12. 
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11. Given that 
x
xy

−
−

=
4

31 , find x if y = 10. 

12. Given that 
g
lT π2= , find l if π10=T  and g = 10. 

 
A5.3 

13. In each of the following, make the letter in the brackets the subject of the formula. 

(a) AhV
3
1

=  [h] (b) 
V
MD =  [V] 

(c) 
t

FdP =  [F] (d) )(2 blP +=  [b] 

(e) )32(
9
5

−= FC  [F] (f) Vvu 1073 =+  [v] 

(g) atuv +=  [t] (h) )( tTmsH −=  [T] 

(i) 
x
xy

−
+

=
3
3  [x] (j) 

nm
mst
+

=  [m] 

(k) 
t

uvmF )( −
=  [v] (l) 

1
25
+
−

+=
x

xy  [x] 

(m) 2IRW =  [R] (n) 2d
mnGF =  [d] 

(o) asuv 222 +=  [u] (p) 
g
mw =  [m] 

(q) mT 4=  [m] (r) 
t
sr 5

2
1

=  [t] 

(s) acbD 42 −=  [b] (t) 22 cbax ++=  [c] 

(u) baa 5
2
1

+=  [b] (v) 222 rhrrA ++= π  [h] 

(w) 
R

mvu
2

=  [v] (x) 22 CBbA −+=  [B] 
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A5.4 

14. Celsius (C) scale and Fahrenheit (F) scale are used to measure temperature. The 
relationship between F and C is given by the formula  

)32(
9
5

−= FC . 

(a) Express F in terms of C. 
 

(b) Find the reading on Fahrenheit scale if the reading on Celsius scale is 
(i)  –5; (ii)  0; (iii)  5. 

 
15. The total surface area (A) of a cylinder is given by the formula 

rhrA ππ 22 2 +=  
where h is the height and r is the base radius of the cylinder. 
(a) Make h the subject of the formula. 

(b) Find the value of h if A = 550 cm3, r = 5 cm and 
7
22

=π . 

 

16. The sum of the squares of first n positive integers is 
6

)12)(1( ++
=

nnnS . 

(i.e. 
6

)12)(1(...321 2222 ++
==++++

nnnSn ) 

(a) Find the sum of the squares of the first 50 positive integers. 
(b) Find the sum of the squares of the positive integers from 51 to 100 inclusive (包括在

內). 
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