sPMI )

resources-tuition-courses

GCSE Maths — Algebra

Rearranging Formulae
Worksheet

WORKED SOLUTIONS

This worksheet will show you how to work out different types of questions
regarding rearranging formulae. Each section contains a worked example, a
guestion with hints and then questions for you to work through on your own.

This work by PMT Education is licensed under CC BY-NC-ND 4.0

O www.pmteducation Q@@ C) PMTEducation (c)DSO)



sPMI

resources-tuition-courses

Section A

Worked Example

The temperature conversion formula between Fahrenheit, F, and Celsius, C, is given
by F = ( C X g) + 32. What is 40 degrees Celsius in Fahrenheit?

Step 1: Write down all the given values and then substitute these values into the given formula.

Given:
C = 40 degrees celsius

We do not need to rearrange the formula since the subject of the formula is F which is what
we want fto find. Substitute C = 40 into the formula:

9
F:<40X§>+32

Step 2: Calculate the value asked in the question. This should be the subject of the formula.

9
F=<4OX§>+32=104

Therefore, 40 degrees Celsius is 104 degrees Fahrenheit.

Guided Example

Consider the equation a = ? .
Calculate acceleration when v = 105, u = 25 and t = 5.

Step 1: Write down all the given values and then substitute these values into the given formula

V=105 a=Vv-4 = |0§-25
v=25 + S

t=5
Step 2: Calculate the value asked in the question. This should be the subject of the formula.

105-25 - 80 - |
s 5

Q-=
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

1. Use substitution in the following questions to work out the value of the required
variable.

a) Given x = 54 and y = 10, calculate z when z = % +3y.
x.=54 3 =0

2=%y +3y = CSYNIO) + 3¢i0D
3

= 540 430 =210

3
b) Consider the equation a = 4(x + 8) + b. Calculate a when x = 10 and b = 33.

x=lo b=33
o= YCx+8) +b = YC1o+e) + 33
HC18D+ 33

106

c) A sailor uses the following equation to calculate when their ship will reach its
destination:
t =3(x+b?) —45

Suppose t and x are time measured in hours and b is the number of the people on
the ship. Find t when x = 100 minutes and the number of people on the ship is 6.

x=00min: = 100 = S hourS b=6
Go 3

£=3Cx+b*)-4S
3Cs + 61> -5
3

3CE +32¢)-45

T3N3 -us
3

=)113-45

= &8 hovurs )
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Section B

Worked Example

A trapezium has an area of 60 m?. The sum of its parallel sides is 24 m. Find the
(a+b)h

2

height of the trapezium. The formula for the area of a trapezium is 4 =

Step 1: Rearrange the formula to make the required variable the subject.

4= @b
2

We are finding h so we want to make h the subject of the equation:

Muiltiply both sides of the equation by 2:
2A = (a+b)h

Divide both sides of the equation by (a + b):

24

h= —
a+b
Step 2: Write down all the given values and substitute these values into the formula to calculate the

required value.
Given values: A =60, a+ b = 24

24__2(60) _
a+b 24 °>™M

h =

Guided Example

Suppose x = y% + 2ab. Find b when x = 25,y =3 and a = 4.

Step 1: Rearrange the formula to make the required variable the subject.

Finding b: L X =yt+ 20b
9 1-—37- = 20.!‘.':
wio 'I.-"d’- =b

. . 20 .
Step 2: Write down all the given values and substitute these values into the formula to calculate the
required value.

xX=25 .'.‘)"'3 a =9

bex-y2 = 25-3° - 1€ =2
— — -y
20 2¢4? b3

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

2. Rearrange the following equations to make x the subject:

a) y=403x+5
-G 3_5 =403 x

x= Y-5
q03] Y=5 = x 97>
Ho3 4o3
b) Q=38(x+5)
. U = x+5
¥3%] 3 x=Q -5
_5 _9_ - 5 =X 35
35
c) H=3x—0+34y
- =3
-4y | 1 34y _;_Z. L= 3O
X . x( H—z‘-lg) = 30 H-34Y
~cu-Myp| x = 39
H-31Y

3. Consider the equation 4(x + y) = 3x + 3.

a) Rearrange this equation to make y the subject.

2y x-l-b = 3x+3
Y
- Yy = 3x+3 - x
[
b) Find the value of y when x = 2
x=2
\3= 3C7-)+3 -2
Y
= 6+3 -2 =l
T Y
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Section C

Make m the subject of the equation n = —

Worked Example

-4
m-13"

Find the value of m, when n = 9.

Step 1: Try to eliminate the fraction.

Step 2:

Step 3:

Step 4:

We are making m the subject.

Multiply both sides by (m — 13) and expand any brackets:

_ m—4
m—13

nm—-13)=m—4
nm-—13n=m—4

Bring all the terms with the subject onto one side and then factorise the subject out of the
terms.

Bring both the terms containing m onto the left-hand side of the equation by subtracting
m from both sides of the equation. Add 13n to both sides of the equation to move the terms
without m to the right-hand side of the equation.
nm-—13n=m—4
nm—13n—m = —4
nmm—-—m=13n—4
mn—1)=13n—4

Divide by the bracket which the subject has been factored out of to obtain an expression
with only the subject on one side of the equation.

mn—-1)=13n—-4

_13n—4

n—-1

Write down all the given values and substitute these values into the formula.

Given values: n =9

_13n—4 13(9)—-4 113
mM="H—1 ~"9—-1 8

113
So, whenn =9, m = e

y,
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Worked Example
. . 13 1 1
Make u the subject of the equation — = — — —.
a b-1 u
Step 1: Aim to eliminate all the fractions, by multiplying the expression by the denominators.
Muiltiply the equation by a:
a a
13=———
-1 u
Multiply the equation by (b — 1):
13(b—1) = q - 271
Multiply by u:
1Bu(b—1)=au—alb—-1)
Step 2: Bring all the terms with the subject onto one side and then factorise the subject out of the
terms.
1Bu(b—1) =au—a(b-1)
13u(b—1)—au=—alb—-1)
u(13(b—-1)—a)=—a(b—-1)
Step 3: Divide by the bracket which the subject has been factored out of to obtain an expression
with only the subject on one side of the equation.
u(13(b—1)—a) =—a(b—-1)
—a(b-1)
Uu=—"—""""
13(b-1)-a
—ab-a
Uu=-———"""
13b-13—-a
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Guided Example
Make s the subject of the equation j = %
Step 1: Aim to eliminate the fraction.
JCs-2d = 2s-l
=S JsS-25=2s-1
Step 2: Bring all the terms with the subject onto one side and then factorise the subject out of the
terms.
JS—2s=-1+2)
CJ-2=-'*2)
Step 3: Divide by the bracket which the subject has been factored out of to obtain an expression
with only the subject on one side of the equation.
gS= -1+2y
I-2
Guided Example
. . I =1 41
Make q the subject of the equatio -+ — - — —
i d § 9
\J
Step 1: Aim to eliminate the fraction. q' “'§
- + d. 52'
L+l = q' ¥ (Cross ) Fqi
$ 9 Mot T3 )
fa Fq=dCa+f
Step 2: Bring all the terms with the subject onto one side and then factorise the subject out of the
terms.
q C§-dD =d¢§
-dq |4 q- dq =df
Step 3: Divide by the bracket which the subject has been factored out of to obtain an expression
with only the subject on one side of the equation.
cL - df
£-d
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Now it’s your turn!

If you get stuck, look back at the worked and guided examples.

4. Rearrange the following equations to make x the subject.

9x—4
13—x

a)y=

—

yC13-xd =9x-4
13y —xy =9 -4
-134 -9 -qx -2y =-9- 39
xC-9-9)= 4=
| x =-4-13y

-9 -Y

1_
b) 3 -y =:3—;;

C3-9)C 3% =1=%

3 3-9% ) -y 3-12) =1=%
q - 27x - 3y+IxYy =I-%
vx-1 | 8-26% =3y ¥I2Y =0
-26x +9xy = 3y-8
xC-26+9) =3y-8
x= 3y-¥

——S—

-926+1Y
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13gx—5
8—x

Cy-3) cg-x) =I39x—5

c) y—3=

ycg-x) —3C¥-W=139x-5

Qy-%y — 24 +3x =139%—5
side

all x +erms stay oh ont

-xy * 3% -139% = -%3!-'2"‘"'5

x(C-y+3-139D = - %Y +19
X = -83+Iq
-y+3 “139

d)% = 3x4_—22-i;c4'x
JE4-2x) = £C 3x-2+4%)
Yj-2jx =€C 1%x=2)

yy-2% = 16% -2¢

-2,x =1t X = -2t-\M)
xc-zJ_jk)z-Zt—QJ
x =-2-4HJ

-25-1¢
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3y  4x-3 3c
QUs:» L - 53_ _ 4¢3 -3¢yx-3
- C
il ¢ CY%-D

Subb: _

.\ﬂ\:"oo:%'\“ql 3--l—- =12¢ -12x +9 J

Cauanon 9 3cCcYx-3)

Cnmy: X C %3 = 3y Re-2x+3 D
l2xc — ¢ = 3Cyc— 36X9+17Y

l2x¢ + 36Xy = 3oyc +27Y + 9c
x (12¢ +36y) = 36yc +21y ¥¢

% = 36yc +2y +i¢
|2¢c + 363
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