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One step rearranging

Worked Examples

We will learn how to rearrange a formula so it starts with a particular unknown, this is known as
changing the subject of a formula. Here are some examples where a is the subject of the formula

a=b+x
a=b—x
b—x=a
a = bx
—=qa

a= +b%*—x2

Here a is the subject of the formula because it is isolated on one side of the equation. It doesn’t
matter what side of the equation the subject is, just that it is isolated. Here are some examples
where a is NOT the subject of the formula:

a+x=0>b

‘a’ is not the subject of the equation because it is not isolated, it has x on the same side of the
equation.

‘a’ is not the subject of the equation because it is not isolated, it is being divided by ‘x” on the same
side of the equation.

a’?=b+x
‘a’ is not the subject of the equation, ‘a® is the subject of the equation.

We are going to learn how to change the subject of the equation where we only have to apply one
step, only. Before we look at this we need to understand the inverse of certain operations, here they
are below:

+eo -

x% o ix

xV o x
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Now we know the inverse of each operation let’s look at a few examples where we want to change
the subject of an equation. We want to make ‘y’ the subject of the equation so | want my equation
to look like this ‘y = ...”. We can write an equation where y is the subject like this too ‘... =y’ but
conventionally we write an equation where the subject of the equation is on the left hand side of the
equation. When we have ‘y’ as the subject of an equation we can also say that we have written an
equation ‘in terms of y’.

Here are the steps:

1. Circle the subject that we want to isolate
2. Identify what needs to be eliminated
3. Inverse the operation, and apply to both sides

Example 1
Make ‘y’ the subject:

aty=x
2. ‘a’ needs to be eliminated, ‘a’ has been added to ‘y’.

3. Subtract ‘a’ on both sides of the equation

at+y=x
—a —a
y=x—a

‘y’ is the subject of the equation because it is isolated to one side of the equation.
Example 2
Make ‘y’ the subject:
xX=y-—a
2. ‘a’ needs to be eliminated, ‘a’ has been subtracted from ‘y’.

3. Add ‘@’ on both sides of the equation

xX+a=y
y=x+a

| have written the equation in terms of ‘y’ where it is present on the left hand side of the equation,
by convention.
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Example 3

Make ‘y’ the subject:

y
x ==
a
2. ‘a’ needs to be eliminated, ‘a’ is dividing ‘y’.
3. Multiply ‘@’ on both sides of the equation
y
x ==
a
Xa Xa
ax =y
y =ax

| have written the equation in terms of ‘y’ where it is present on the left hand side of the equation,

by convention.
Example 4
Make ‘y’ the subject:

X =ya

2. ‘a’ needs to be eliminated, ‘a’ has been multiplied with‘y’.

3. Divide ‘@’ on both sides of the equation

X =ya
+~a +a
x—
a7
X
Y=4u

| have written the equation in terms of ‘y’ where it is present on the left hand side of the equation,

by convention.
Example 5
Make ‘y’ the subject:

x—a=3y

2. ‘3’ needs to be eliminated, ‘3’ has been multiplied with‘y’.

3. Divide ‘3’ on both sides of the equation
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-3 +3
x—a_
3 =Yy
_x—a
Yy=73

| have written the equation in terms of ‘y’ where it is present on the left hand side of the equation,
by convention.

Example 6
Make ‘y’ the subject:
y+m=3+x?
2. ‘m’ needs to be eliminated, ‘m’ has been added to ‘y’.
3. Subtract ‘m’ on both sides of the equation
y+m=3+x?
-m —m

y=3+x2—-m

Mini-quiz
Make ‘b’ the subject of the equation
(a) (b) (c) (d) (e) (f)
a+b=x | x=b—a x—ﬁ x = ab x—a=7b b—m=y%—6
a
Example 7

Make ‘y’ the subject:

2
x—3y

2 .. 2, T A)
1. ’5' needs to be eliminated, 3 has been multiplied with‘y’.

2. Multiply both sides by the reciprocal of g, which is % to make ‘y’ the subject

2
x—3y
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XX==1y
3 —
22X =Y
3

| have written the equation in terms of ‘y’ where it is present on the left hand side of the equation,

by convention.

Practice Exercises

Question 1: Make ‘X’ the subject:

(a)

(b)

()

d+x=m x—d=m d+a+x=m a’+x=m
(e) (f) (8) (h)
a’+m=x a’+m=x-y a+m=-y+x 33 +x+m=-y
(i) 1) (k) {)
_X - X b=f abc=f
a=— m=— a 2
(m) (n) (o) (p)
mXx=(q 8x=p 8x=P-4 8+x=P-4
Question 2: Make ‘y’ the subject
(a) (b) (c) (d)
a’+m=x-y m=12 8x = py abe =2
a 4
(e) (f) (8) (h)
a’+y=x my=P-4 a=l 3a+x+m=y
m
(i) 1) (k) {)
my = q a’+m=-y+x ab =2~ 9+y=P-4
a

Question 3: Rearrange the formula to find the circumference of a circle, C = 2nr to express r in terms

of C.

Question 4: Rearrange the formula, v = u + at to express u in terms of v, a and t
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Question 5: Make ‘b’ the subject

(a) (b) (c) (d) (e) (f)

s | Tece | Tace | Taom | L
‘=3 “~% 10" "¢ 0%~ 10° - ™ 10°~ ¢
(g) (h) (i) (j) (k) (1)

b _ _1b _6b _11b _b _b
9 ¢ m=y m=y m= m™=9 ™= 70

Question 6: The volume of a cylinder is given by V = mr?h. Express h in terms of V, r, and r.

Question 7: The volume of a cone is given by V = %nrzh. Rearrange the volume formula to make h

the subject.

Question 8. The surface area of a cone is given by A =V = irl. Rearrange the area formula to make r
the subject.

Question 9. The surface area of a cone is given by A =V = trl. Rearrange the area formula to make |
the subject.
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One step rearranging — Powers and Roots

Recap

Make ‘a’ the subject of the equation

(a) (b) (c) (d) (e) (f)

a+c=x | x=c—a — x = ac x—a=7c c—-m=m3-11
a

We have learnt how to change the subject of a formula using the four operations. We had to
perform one step. We will now learn how to change the subject of a formula but where we have to
apply powers or roots to an equation to write an equation in terms of a certain subject. This will also
perform one step only here.

Let’s recap the inverse relationship between powers and roots:

x? o Yx
x3 o Yx
x¥ o Ux
Let’s look at a few worked examples:
Example 1:
Make ‘b’ the subject of the equation
b?=m

2. ‘b’ has a power of 2. We need to elimate ‘b”.

3. Square root both sides of the equation

b>=m
e
b= +Vm

When we root an unknown where it is an even root then our unknown must have a + to the left of
the root. This is not required when we apply an odd root to an unknown.

Example 2:
Make ‘b’ the subject of the equation
b2=m-—a

2. ‘b’ has a power of 2. We need to elimate ‘b”.
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3. Square root both sides of the equation

b?=m-—a
v
b= +Vm—a

When we root an unknown where it is an even root then our unknown must have a + to the left of

the root. This is not required when we apply an odd root to an unknown.
Example 3:
Make ‘b’ the subject of the equation
b3 =m
2. ‘b’ has a power of 3. We need to elimate ‘b™.

3. Cube root both sides of the equation

b =m
o
b= m

When we apply an odd root to a positive unknown, then our result is still positive.
When we apply an odd root to a negative unknown, then our result is still negative.
Example 4:
Make ‘b’ the subject of the equation

b3 =—a
2. ‘b’ has a power of 3. We need to elimate ‘b¥.

3. Cube root both sides of the equation

b3 =—qa
e
b= VY-a

When we apply an odd root to a negative unknown, the result will remain negative. We do not place

=+ to the left of the root.
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Example 5:

Make ‘b’ the subject of the equation
Vvb=m
2. ‘b’ is square rooted. We need to elimate Vb’

3. Square both sides of the equation

Vb=m
x? x?
Example 6:
Make ‘b’ the subject of the equation
Vb=m

2. ‘b’ is cube rooted. We need to elimate ‘Vb’.

3. Cube both sides of the equation

Vb=m
x3 X3
b= m3
Example 7:
Make ‘b’ the subject of the equation
Vb=-m

2. ‘b’ is cube rooted. We need to elimate Y/b’.

3. Apply the fifth root to both sides of the equation

5 = —m
x°  x°
b= (—m)S

When you apply an even power to a negative unknown, the result will always be positive
When you apply an odd power to a negative unknown, the result will always be negative.

When you apply an odd power to a positive unknown, the result will always be positive.

© N Rizvi 2018



Mini Quiz

Make ‘a’ the subject of the equation

10

(a) (b) (c) (d) (e) (f)
a’?=b |a’>=b-m| m=a® -m = a3 Va=m Ya=m Va=-m
Practice Exercises
Question 1: Make ‘d’ the subject:
(a) (b) (c) (d)
dZ =b d*=m-—b d*>=M+b 2 M
B
(e) . (f) . (8) (h)
2 _ 3 _ d3 = M d3 == —M
¢ =53 =3
(i) 1) (k) {)
d>=M+b d>=M+b M+A=d3 Ma = d3
(m) (n) (o) (p)
—-M =d° d’ =M+b d? = m? + b? d>=m?+b?—a
Question 2: Make ‘g’ the subject
(a) (b) (c) (d)
Jg=m Jg=m+2 Jg=m-—2 Jg=a+b
(e) (f) (8) (h)
Yg=m Yg=m+2 Yg=m-2 g =m*
(i) () (k) (1
Yg=-m Jg=-m Jg =5m g =-5m
Question 3: Make ‘h’ the subject
(a) (b) (c) (d)
h? =b Vh=m Vh =12m —m = h3
(e) (f) (g) (h)
p2=_2 h?>=b—-m M+A=h h?=-M
B—3
(i) () (k) (1
Vh=m h>=M+b Vh =—-m Ma = d3
(m) (n) (o) (p)
—M = h® Vh=a—-1 Vh=2a-1 h? =a*+b*—c

. 2 2 .
Question 4: Rearrange the formula, v° = u® + 2as to express v in terms of u, a and s.
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Question 5: Rearrange the formula a’ + b = ¢” to express c in terms of a and b.
Question 6: Rearrange the formula a’ = b%+ ¢ — 2bcCosA to express a in terms of b, ¢, and CosA
Question 7: The formula for the area of a circle in A = rr2. Express r in terms of A and .

Question 8: The volume of a cylinder is given by V = mr2h. Express r in terms of V, T, and r.
Recap

Example 7

Make ‘y’ the subject:

x=§y

2 o 2 . .
1. ’g' needs to be eliminated, ’5’ has been multiplied with‘y’.

2. Multiply both sides by the reciprocal of %, which is % to make ‘y’ the subject

2
— 2,2
x 3y

3 3
X=- X=
2 2

3

X = = y?
XX =y

3.y’ is square rooted. We need to eIiminate'\/;’.

3. Apply the square root to both sides of the equation

vy
y=x 5%
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Practice Exercises

Question 1: Make ‘b’ the subject

(a)

(b)

)
=_p2
=3

(g)

1b*
9 =a

5
=2p2
‘=%
(h)
_1p?
™=

Question 2. The surface area, A, and volume, V, of a sphere are given b y the formulae A = 4712 and

V= §m‘3. Make r the subject of each formula.

. L 1
Question 3: The volume of a cone is given by V = gnrzh. Rearrange the volume formula to make r

the subject.
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Recap

One step rearranging - Groups

Make ‘c’ the subject

(a)

(c)

(d)

(e)

c? =a? + b?

m=c+ad

=a

3

Ve=m-1

Worked Examples

We have learnt how to change the subject where we apply one step only. We simply perform the

inverse operation to both sides to ensure that the subject is isolated on one side of the equation. We

will now learn how to change the subject of an equation, again with only one step, but where we

have to apply the one step to a group rather than to one term.
Let’s look at a few examples:

Example 1:

Make ‘c’ the subject

C —_—
(m+a)_z

2. ‘c’ is divided by a group ‘m+a’. We need to eliminate this group.

3. Multiply both sides by this group

C —_
(m+a)_Z

X (m+a) X (m+a)
c=zx(m+a)
We can multiply the group by ‘Z’. This is known as ‘expand the brackets’.
c=z(m+a)=mz+az
Either option are correct.
Example 2:

Make ‘c’ the subject

cim+a)=1z

2. We are multiplying ‘c’ with the group ‘(m+a)’. We need to eliminate the group.

© N Rizvi 2018
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3. Divide both sides by this group
cim+a) =z

+~(m+a) +~(m+a)

V4

m+a
Example 3:
Make ‘c’ the subject
cm+ca=z

Here we have an additional step where we want to make ‘c’ the subject but it presents itself twice.
When this happens we can factorise ‘c’ from the expression so we have ‘c’ and a group.

cim+a) =z
‘c’ is now present once, and it is easy to isolate ‘c’ by dividing by the group.
2. We are multiplying ‘c’ with the group ‘(m+a)’. We need to eliminate the group.
3. Divide both sides by this group

cim+a) =z

+(m+a) +~(m+a)
oz
 m+a
Mini-quiz
Make ‘a’ the subject
(a) (b) (c) (d) (e)
@ _5 4 alb-3)=5 | a2+m-3)=5 ab+ac =9
b—3 b3

Practice Exercises

Question 1: Make ‘p’ the subject:

(@) (b) (c) (d)
P _ P _ 7 _ P _
l+w b+3 b+3 b—3

(e) (f) (g) (h)
P _, P _ __ P “p-3
m? a+b+c 5+b-3 2_5+b

(i) () (k) (1)
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P__ 2 ﬁ =2 P__ 2 P__ -2
[+w l4+w b+3 b+3
Question 2: Make ‘a’ the subject
(@) (b) (c) (d)
a(3+m)=5 5=a(3+m) 5=a(m+ 2) 5=a(6+m+2)

(e)

(f)

(g)

(h)

5=a(6+m—4)

5=a(6m+ 2 —4m)

5=a(2m+2—4m)

am?>+3+m) =5

(i)

(i)

(k)

(1)

a’(3+m) =5 a*3+m) =5 Va@B3+m) =5 a3+m)=m+3
Question 3: Make ‘b’ the subject
(@) (b) (c) (d)
bh+ab =9 5b+ab =9 bh —ab =9 6b —ab =9
(e) (f) (g) (h)
bh+ab+b =11 bh +ab + b% =11 ab + b? =11 M = ab? — b?
(i) () (k) (1)
bh —ab =9m bh—ab=9+m M = avb —b bh—ab=h—-a
Question 4: Make ‘m’ the subject
(a) (b) (c) (d)
m o_s 5=a(3+m) sz—3 m? _5
l+a S5+b [+w
(e) (f) (g) (h)
5m+am =9 m__, 5=a(m+2) m_,
b+3 p?
(i) () (k) (1)
6m—am=9 vm ) mh+am+m =11 c=avm+Vm
a+b

Worked Examples

We will learn how to rearrange a quadratic equation to make the repeated unknown the subject.

This is similar to what we have learnt previously but the first step is to factorise the common

unknown.

Example 1:

Make ‘X’ the subject

x> —=7x—9=0

1. ‘x is a repeated unknown which needs to be factorised from the first two terms.

© N Rizvi 2018

Page 16




3

5

6

7

8

9
10

11

x(x—=7)—9=0

2. To isolate x, the unknown, we need to eliminate ‘-9’ and ‘(x-7)’. Follow the order of operations,
and reverse it

x oX(x—-7)-> -9

x «+(x—-7)« 49

x(x—=7)—9=0
+9 +9
x(x—7)=9

+(x=7) +(x=7)

X 9
x—7
Example 2:
Make ‘x’ the subject
x3-7-9=0

1. ‘x is a repeated unknown which needs to be factorised from the first two terms.

x2(x—7)—9=0

2. To isolate X%, the unknown, we need to eliminate ‘-9’ and ‘(x-7)". Follow the order of operations,
and reverse it

x> x2->x(x-7)-> -9

x «Vx «+(x—7)« +9

x2(x—7)—9=0
+9 +9
x?(x—7)=9

+(x=7) +~(x-=7)
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Mini — quiz

(a)

(b)

(c)

x2—-5x—-11=0

6x2—-5x=0

x3+5x2—-11=0

Practice Exercise

Question 1: Make ‘X’ the subject

(a)

(b)

(c)

x2—-5x—11=0

x2—11x—-11=0

x2—-5x+11=0

(d)

(e)

(f)

x2—-9x—-11=11

x%—13x —11 = —13x

2x2 —5x—11=4

(8)

(h)

(i)

6x2—5x—11=0

6x2—5x=0

6x>—11=0

Question 2: Make ‘X’ the subject

(a)

(b)

(c)

x3+5x2—-11=0

B +11x%2-11=0

x345x>-5=0

(d)

(e)

(f)

x3 +5x2-11=13

x*+5x3-11=13

x*+5x2-11=0

(8)

(h)

(i)

6x*+x3—-11=13

6x*+x3—-11=-11

6x* +x2 =13

© N Rizvi 2018
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One step rearranging — Groups and Roots

Make ‘q’ the subject

(a) (b) (c)

(d)

(e)

1 _: 94 _s qb—-3)=5 | q2+m—-3)=5

gb+qc=9

We have learnt how to change the subject of an equation where we have a group involved. We will

learn how to change the equation of a subject given that we have a group held to a power, or under

a root.
Let’s look at a few examples:
Example 1:
Make ‘b’ the subject of the equation
b?2=m-—a
2. ‘b’ has a power of 2. We need to elimate ‘b”.
3. Square root both sides of the equation
b’=m-—a
T
b= t+tVm—a

When we root an unknown where it is an even root then our unknown must have a + to the left of

the root. This is not required when we apply an odd root to an unknown.

Example 2:

Make ‘b’ the subject of the equation
b3=—-a+m
2. ‘b’ has a power of 3. We need to elimate ‘b¥.
3. Cube root both sides of the equation
b3=—-a+m
A
b=3Y=atm

© N Rizvi 2018
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When we apply an odd root to a negative unknown, the result will remain negative. We do not place

+ to the left of the root.
Example 3:
Make ‘b’ the subject of the equation
Vb=m+a
2. ‘b’ is square rooted. We need to elimate Vb’

3. Square both sides of the equation

Vb=m+a
x? x?

b = (m+ a)?

We are squaring a group, therefore we can expand the brackets:
b=(m+a)?=m+a)(m+a) =m?+2am + a?

Either answer is correct
Example 4:
Make ‘b’ the subject of the equation

Vb=m-a
2. ‘b’ is cube rooted. We need to elimate ‘V/b’.

3. Cube both sides of the equation

Vb=m+a
x3 x3
b=(m+a)?

We are squaring a group, therefore we can expand the brackets:

b=(m+a)®=m+a)(m+a)(m+a) =m3+3am? +3a’m+ a3

Either answer is correct

Example 5:

Make ‘b’ the subject of the equation
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Vb =-m

2. ‘b’ is cube rooted. We need to elimate ‘Vb’.

3. Cube both sides of the equation

b= (-m)?

When you apply an even power to a negative unknown, the result will always be positive

When you apply an odd power to a negative unknown, the result will always be negative.

When you apply an odd power to a positive unknown, the result will always be positive.

Mini-quiz
Make ‘a’ the subject
(@) (b) (c) (d) (e)
a’?=n->b a®=n+b Ja=M+b Ya=m-—q+b Ya=-m
Practice Exercises
Question 1: Make ‘d’ the subject:
(@) (b) (c) (d)
d>=b+a d>=m-b>b d2=M+b dzzﬂ
B
(e) (f) (g) (h)
M M d>=M d®=-M
2 _ 3 -
d B —3 d B
(i) () (k) (1)
d*=M+b d°>=M+b M+A=d3 Ma = d3
(m) (n) (o) (p)
-M = d° d7 =M+b d? = m? + b? d>=m?+b*—a
Question 2: Make ‘g’ the subject
(@) (b) (c) (d)
\/§=m \/§=m+2 g=m-—2 \/§=a+b

(e)

(f)

(8)

(h)

3;/§=m+2

i/g=m—2

g=m

(i)

(i)

(k)

(1)

Yo =—m

/g =-m

\/§=5m
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Question 3: Make ‘h’ the subject

(a)

(c)

(d)

h* =b Vh=m Vh =12m —m = h?
(e) (f) (8) (h)
p2=_° h?*=b—m M+A=h h?=-M
B—3
(i) (i) (k) (1
W:m h5=M+b W:—m Ma=d3
(m) (n) (o) (p)
—M:hs \/E:a—l \/E:Zg—l h2:a2+b2—c
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Two step rearranging

Make ‘d’ the subject

(a) (b) (c) (d) (e)

d3=M d®>=n+b g2 =2 Vi=m-q+b Vd = -m

Worked Examples

We have learnt how to change the subject of an equation where we only apply one step. We will
now learn how to change the subject of an equation but where we have two steps to take to isolate
the unknown, that becomes the subject of the equation.

Let’s look at the steps that we apply to all problem types where it takes two steps to change the
subject of an equation:

1. List the order of operations for the unknown

2. Inverse the order of operations in the right order
a. Eliminate aterm
b. Isolate the unknown

3. Check that you have the correct subject

Let’s look at a few examples:
Example 1:
Make ‘y’ the subject of the equation
S5y+a=m

1. List the order of operations for the unknown.
y2>X52>+a2>m

2. Inverse the order of operations in the right order
m->-a> 5>

S5y+a=m
-a —a
S5y=m-—a
+5 +5
_m-—a
Y= 75
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Example 2:

Make ‘y’ the subject of the equation

—-——a=m

5

1. List the order of operations for the unknown.

y>=+52-a2>m

2. Inverse the order of operations in the right order

m > +a > X5 >

SRS

X5

y=5(m+a)

=m+a

X5

It is important to note that we are multiplying the entire expression, ‘m+a’ by 5, we can expand the

brackets to get an expression.

Either answer is correct.

Example 3:

Make ‘y’ the subject of the equation

y=5(m+a)=5m+5a

—5+X=m
a

1. List the order of operations for the unknown.

y=>+a=2>-52>m

2. Inverse the order of operations in the right order

m = +5 2> Xa >

y=a(m+5)

It is important to note that we are multiplying the entire expression, ‘m+5’ by ‘a’, we can expand the

brackets to get an expression.
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Either answer is correct.

y=a(m+5)=am+5a

Mini —quiz
Make ‘d’ the subject
(a) (b) (c) (d) (e)
5d+a=5»b Sa+d=5»b d d—a vd
— =b =b _ -
5 +a 5 a+ 5 =p
Practice Exercises
Question 1: Make ‘a’ the subject
(a) (b) (c) (d)
7a+b=9 7a—b =9 —b+7a=9 7a+c—b=9
(e) (f) (8) (h)
7a+ m=11 a?+m=11 7a> +m =11 7Va+m =11
Question 2: Make x the subject
(a) (b) (c) (d)
E+9=r E+a=r f—5=r —5+f=m
3 3 3 3
(e) (f) (8) (h)
I Zop= Z- =10+m —=2=m
p=3™m 5 P77 5 1 m
(i) (i) (k) (1)
XZ X x 2 _ L2 X 2 _ L2
?+9=r \é__+9=7,. §—a =b §—a = b° + 2ab
Question 3: Make ‘X’ the subject
(a) (b) (c) (d)
x+4 x+4 x—4 —4 4+ x
=m =m =m =m
3 m m m
(e) (f) (8) (h)
_Xx—n X—n x 4+ m? x — 5abc
(i) (i) (k) (1)
7x+b_9 _7a—b —b+7a_ 7x+c—b_
3 3 3 3 —
(m) (n) (o) (p)
_ 7x+m 7x*+m 7Vx +m _x*4+m
11 1 1= 11
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Two step rearranging - Powers and Roots

Recap

Make ‘e’ the subject

(a) (b) (c) (d) (e)

Se+a=b Se+d=0»b Cra=b e"a_y e + m?
5 5

=5m

Worked Examples

We have learnt how to change the subject of an equation using two steps, we will again learn how to
do this but when we have an unknown with a power, or an unknown with a root.

Here are some examples of unknowns (in this case a) with roots or powers :
54+ Vva=m
a?—5=m

Similarly, here are some examples with groups (in this case a) with roots and powers:

(a—=53%=m
m=+v5+a

Let’s look at a few examples of changing the subject of an equation, before we do this here are the
steps that apply in all cases:

1. List the order of operations for the unknown

2. Inverse the order of operations in the right order
a. Eliminate aterm
b. Isolate the unknown

3. Check that you have the correct subject

Example 1:
Make ‘f’ the subject
2+f%2=m

1. List the order of operations for the unknown.
f>x2>+2>m
2. Inverse the order of operations in the right order
m=>-2>vVx>
2+f2=m

-2 -2
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fP=m-2

Vx Vx
f=+Vm-2

It is important to note that when you square root both sides of the equation, you are square rooting
the group.

We also must include the + whenever we have an even root. This is placed to the left of the root.

Example 2:
Make ‘' the subject
2f2=m

1. List the order of operations for the unknown.
f2x22>x2>m
2. Inverse the order of operations in the right order

m>+2>Vx>
2f2=m
=2 =2
m
2 -
f )
Vx Vx

f m
N2
It is important to note that when you square root both sides of the equation, you are square rooting

the group.

We also must include the + whenever we have an even root. This is placed to the left of the root.

Example 3:

Make ‘f’ the subject

zm

1. List the order of operations for the unknown.
f2x2>+2>m

2. Inverse the order of operations in the right order
m-=>x2>Vx >
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f?=2m
Vx Vx
f=+V2m

It is important to note that when you square root both sides of the equation, you are square rooting
the whole term, 2m.

We also must include the + whenever we have an even root. This is placed to the left of the root.

Example 4:

Make ‘f’ the subject

Jf—90=m

1. List the order of operations for the unknown.
f>Vx>-91>m

2. Inverse the order of operations in the right order
m-=>+91>x%2>

Jf—90=m

+90 +90
Jf=m+90
x? x?
f= (m+90)2

The above answer is correct. We can write the answer in a different way by expanding the brackets.
f= (m+90)2 =(m+90)(m+ 90) = m? + 180m + 8100

Example 5:

Make ‘f" the subject

Vf—90=m

1. List the order of operations for the unknown.
f>-90>/f>m

2. Inverse the order of operations in the right order
m = x? >+90 >

Vf—90=m

2

x x?
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f—90=m?

+90 + 90
f=m?+90
Example 6:
Make ‘' the subject
£ =m
4

1. List the order of operations for the unknown.
f>+4>Vx>m
2. Inverse the order of operations in the right order

m>x2>Ox4->
z =m
4
x? x?
X 4 X 4
f = 4m?
Example 7:
Make ‘f’ the subject
f2 _ a2 — b2

1. List the order of operations for the unknown.
f>x2>—-a’>m
2. Inverse the order of operations in the right order

m >+a? Vx>
f2—q? = b?
+a? + a?
f2= b2 4 a?
Vx Vx
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It is important to note that this is not possible:

f =+Vb?+a?

Vb2 +a? #b2+Ja? #b+a
The entire group is b® + a’is being square rooted and it is left as that.
Mini-quiz
Make ‘d’ the subject
(a) (b) (c) (d) (e)
Vd—6=m 3d2=g d* Vd-10=g d? + a? + c? = b?
7 = m
Practice Exercises
Question 1: Make ‘f’ the subject
(@) (b) (c) (d)
6+\/7=m \/7—6=m \/_—nzm \/Z_—nzm
(e) (f) (8) (h)
\/f—ab=m 6+\/7+11=m 6+\/?+p=m 6+\/7=11
(i) () (k) (1)
6+ 2f =11 6+ 2f =3 6+ 2f =m 6+ f3=11
Question 2: Make ‘b’ the subject
(a) (b) (c) (d)
3b2=g 3nb? =g 3ab’ =g (m—3)b%=g
(e) (f) (8) (h)
(m—-n)b%=g b? b? b?
o =m —=m —=25
(i) () (k) (1)
5b2 4h? b3 b3
—=m —=m —=m —=-m
n n n
(m) (n) (o) (p)
Vb Vb 6vb 6 +Vb
—=m —=m —=m =m
3 n n 2
Question 3: Make ‘e’ the subject
(a) (b) (c) (d)
Ve—10=g VJe+10=g VJe—a=bh VJe—10=g
(e) (f) (8) (h)
4+\e—-10=g 2Ve—10=g Ve Ve
7 —-10 = g 7 —10=a
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(i)

(i)

(k)

(1)

Ve —10 = g Ve +10 = g Ve +16 = g Ve —16 = 29
(m) (n) (0) (p)
Vie = 2g Jef =29 2 \/Ezzg
4 8
Question 4: Make ‘d’ the subject
(a) (b) (c) (d)
d? — a? = b? d? + a? = b? —a® + d? = b? d? +a? + c? = b?
(e) (f) (g) (h)
d>+a®=9 d?>+9 =a? d*+9+b = a? d? + ab = a?
(i) 1) (k) (1)
5d? + ab = a? d2+ b= o2 d2+b— 5 d? _)
5 T4 10" °~¢ 5 47
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Rearranging with the subject in the denominator

Recap

Make ‘a’ the subject

(a) (b) (c)

(d) (e)

Ja—6=m 3a’=g a? -1
3

=m

Va-10=g d? + a® + ¢ = b?

Worked Examples

We will learn how to change the subject of an equation where the subject is the denominator of a

fraction. This is a two step process.

Make ‘g’ the subject

Subject is the numerator

Subject is the denominator

g:m
3

3
—=m
g

Here the subject is the numerator. If we multiply
both sides by ‘3’ then we have made ‘g’ the
subject of the equation.

Here the subject is the denominator. If we
multiply both sides by the denominator, ‘g’ is still
not the subject of the equation.

g:m
3

X 3 X 3
g=3m

3

—=m
xg xg
3=gm

We must isolate ‘g’ by dividing both sides by ‘m’.

3=gm
+m +m

3_

m_g
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1 Let’s look at a few examples:

2 Example 1:

3 Make ‘g’ the subject

a2
_=m
9

xXg xXg
a’? =gm

4  We must isolate ‘g’ by dividing both sides by ‘m’.

a‘=gm
+m +m
a?
—

5 Conventionally, we write an equation where the subject is on the left hand side of the equal sign.

9= m
6 Example 2:
7 Make ‘g’ the subject
a?
—=m-9
g
xg xg
a’?=g(m-29)

8  We must isolate ‘g’ by dividing both sides by ‘(m —9)'.
2 _
a=g(m-9)
+~(m—-9) +~(m—-9)

a2

m—9:'g

9 Conventionally, we write an equation where the subject is on the left hand side of the equal sign.

10
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Example 3:

Make ‘g’ the subject
a
—=m
J9
xJg xJg
a= m\/g

We must isolate ’\/E’ by dividing both sides by ‘m’.

azm\/g

+m +m
a \/_
mo 9
We haven't isolated ‘g’ so we must square both sides of the equation.

a
m=V9

We can expand the bracket to get the following:

mz =9

Conventionally, we write an equation where the subject is on the left hand side of the equal sign.

a
9= m2
Mini-quiz
Make ‘d’ the subject
(a) (b) (c) (d) (e)
2 3 3+p g mg

P _ p” _ LI A, <=4 =5

qom g m a " vd d—5
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Practice Exercises

Question 1: Make ‘W’ the subject:

(a) (b) (c) (d)
2 3 303 3T
w w w w
(e) (f) (8) (h)
3 3 3 2 347w )
—=m —=am —=m =m
w w w w
(i) () (k) (1)
3—1 ) m? 2 2
=m —=3-7 —=3-a —=a-—3
w w w
Question 2: Make ‘@’ the subject:
(a) (b) (c) (d)
I om I —m I —y4 39 _ 4
w Vw Vw 9w
(e) (f) (8) (h)
9 9 9 mg
Vw w+1 w+n w—>5
(i) ()
g 9
-2 __—5 -2 __—g§
V2w 25w
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One step rearranging — Fractions

Recap
Make ‘r’ the subject
(a) (b) (c) (d) (e)
2 3 3+ 9 2
p = p = p = 2 —_— = 4‘ m — -
? =m T =m r m \/F - =a 3

Worked Examples

We will learn how to change the subject of an equation, with one step, but this time one side of the
equation will have a fraction. We will learn to change the subject of the following equations.

For example, make ‘d’ the subject

d_3
a b
p 3
b
atd= —

Before we do this let’s recap how to multiply fractions:

To multiply fractions:

1) TopxTop
2) Base x Base
Example 1 Example 2 Example 3 Example 4
2 3 6 2 3 1 6 3 y a 3a 2 5 a 10a
—X === —X=X=—=— —X—==— —X—X-—==
4 5 20 4 5 2 40 b 4 b b m 12 12bm
To multiply a fraction with an integer or term
1) Write the integer or term with a denominator of 1
2) TopxTop
3) Base x Base
Example 1 Example 2 Example 3 Example 4
2 3 6 7 1 4 28 3 4 12 a 2am
-X3=- X=X4=— —X4=— —XMX—=—+
4 4 5 5 b b b~ ™" 12" 12b
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Let’s look at a few examples of changing the subject where the equation is equal to a fraction or an
algebraic fraction, here are the steps:

1. List the order of operations for the unknown

2. Inverse the order of operations in the right order
a. Eliminate aterm
b. Isolate the unknown

3. Check that you have the correct subject

Example 1:

Make ‘p’ the subject

12 t
4 g
1. p>+4
2. X4>p
3. ‘P’isdivided by 4, we need to eliminate the denominator
4. Multiply both sides of the equation by the denominator to isolate ‘p’.
p t
4 g
X4 X4
t %4 t y 4 4t
p = — = — _——= —
g g 1
4t
p=—
Example 2
Make ‘p’ the subject
p t
4 g-3
p—> =4
X4>p

‘P’ is divided by 4, we need to eliminate the denominator
Multiply both sides of the equation by the denominator to isolate ‘p’.

PR
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p t
4 g-3
X4 X4
= X4 = X == At
Pm9-3"""9-3"1 g-3
4t
Example 3:
Make ‘p’ the subject
p_t—m
4 3
p—>+4
X4>p

‘P’ is divided by 4, we need to eliminate the denominator

P wNPR

Multiply both sides of the equation by the denominator to isolate ‘p’.

t—m t—m 4 4(t—-m)
1

e

_ 4(t-m)
==

We can simplify the numerator by expanding the bracket, either answer is correct.

_ 4t — 4m
P="3
Mini-quiz
Make ‘p’ the subject
(a) (b) (c) (d) (e)

p_t p:_t p_9-3 g-3_17p g-3 _p°

4 g 4 g 4t t g2 Tt g2
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Practice Exercises

Question 1: Make ‘t’ the subject

(a) (b) () (d)
t_r t_3 t_g t_
4" g 47 g 4°3 2~ 9

(e) (f) (8) (h)
p_t 4t 4t 4 A+t
4 g p g p 5 p 5

(i) (i) (k) (1)

4 it 2 t? 16 t3 16 3
p 5 P p 4 p 4
(m) (n) (o) (p)

4 t+1 4 t-1 4 t-p 4 -p+t
p 5 p 5 p 5 p 5

Question 2: Make ‘k’ the subject
(a) (b) () (d)
k3 k5 kg kg
4 g+3 4 g+3 4 g+3 5 g+3
(e) (f) (8) (h)

k g g _k g _k g _k
g g+3 g+3 3 g+3 3h g+3 mp
(i) () (k) ()
1k 5 k 5 k g+3 k
g+3 Jg g+3 Jg g+3 g 5 4
(m) (n) (o) (p)
g+3 k 29+3 k 10g+5 k 29+3  k
5 g 5 2 5 2 5 -2

Question 3: Make ‘g’ the subject
(a) (b) () (d)
g_p g_>P 4 Jg 2_¢g
(e) (f) (8) (h)
Page 39
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Now let’s look at example where when we change the subject of an equation we must divide a
fraction by an integer or a term. We will learn how to change the subject of an equation for the
following problem types:

p 3
=0
3

da =
m+a
p _m+a
=73

Before we learn how make ‘d’ the subject of the following equations above let’s recap how to divide
fractions, here are the steps:

1. Keep the first fraction
2. Flip the second
3. Change (division) to times

What if we are dividing a fraction by an integer or a term, there is one additional step:
ADDITIONAL STEP: Write the integer or term as a fraction with a denominator of 1

1. Keep the first fraction
2. Flip the second
3. Change (division) to times

Here are some examples to show how we divide fractions:

4 2 fXE_E 1. Keep the first fraction
53 572 10 2. Flip the second
3. Change (division) to times

1 2 1 3 3

—_t e ==X == —

5 3 5 2 10

2 4 2 b 2b

—tr e =X == —

a b a 4 4a

2 b 2 4 8

—_t e ==X == —

a 4 a b ab
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2 m* 2 n _2n

m2 n m?2 m* mé

2 Here are some examples of when we divide a fraction by an integer:

ADDITIONAL STEP: Write the integer or term as a
4 4 2 4 1 4 fraction with a denominator of 1
—+2==+—-—==X=—=—
5 5 1 5 2 10
1. Keep the first fraction
2. Flip the second
}; 9 = } ;E _ 1 % } _ i 3. Change (division) to times
5° 5°1 572 10
2 b_2 . b_le_ 2
a a1 a b ab
2 2 b 2 1 2
——b:———:—)(—:—
am am 1 am b abm
2 . 2 m* 2 1 2
m?2 m2 1 m?2 m* mb

4 Now let’s look at a few examples

5 Example 1:

6 Make ‘d’ the subject

p 3
a= —
b
7 1. d>Xa
8 2. +a—>d
9 3. ‘d"is multiplied by ‘a’, we need to eliminate ‘a’.
10 4. Divide both sides of the equation by ‘a’ to isolate ‘d’.
11
p 3
a=-—
b
+~a +a
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Example 2:
Make ‘d’ the subject
3
da =
m+a
d=> Xa
~a=>d

‘d” is multiplied by ‘a’, we need to eliminate ‘a’.

P whNhPR

Divide both sides of the equation by ‘a’ to isolate ‘d’.

3
da =
m+a
+a +a
_ 3 . _ .3 .a__3 1_ 3
T m+a " m+a 1 m+a a a(m+a)

We can expand the bracket in the denominator. Either answer would be correct:

3 _ 3
a(m+a) am+ a?

Example 3:
Make ‘d’ the subject

m+a
da

d>Xxa
+a—>d
‘d’ is multiplied by ‘a’, we need to eliminate ‘a’.

P wnNPRE

Divide both sides of the equation by ‘a’ to isolate ‘d’.

d _m+a
“=73
~a =+a
d_m+a‘ _m+a a_m+a 1_m+a
— T3 T%T T3 71773 4T 34
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d= 3a
1 Mini-quiz
Make ‘p’ the subject
(a) (b) (c) (d) (e)
mp:% mp=mi+5 mp=mT+5 \/_=mT+5 px/ﬁ=mT+5
2
3 Practice Exercises
4  Question 1: Make ‘b’ the subject
(a) (b) (c) (d)
3b:% 5b:§ %:6b 7?‘9:61;
(e) (f) (8) (h)
ng:6b %gh:a? g?h=6b g?h=ab
(i) (i) (k) (1)
I _ sab %h=\/3 ‘95—h=b2 g?h=b3
5
6  Question 2: Make ‘k’ the subject
(@) ; (b) - (c) . (d) .
4k=m 6k=m 3k=m gk=m
(e) (f) (8) (h)
gTH=4k ‘96L3—6k ‘93L3=k2 gTJ“Q’:\/E
7
8
9
10
11
12
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One step rearranging — Groups in the denominator

Recap

Make ‘p’ the subject

(a) (b) (c) (d) (e)

p_ 9g-—3 5 m+5
1:— mp = —— mp =——

mp = m+5

S

Q| =
3|

Worked Examples

We will learn how to change the subject of an equation, with one step, but this time the subject will
have a group in the denominator.

We will learn to change the subject of the following equations.

For example, make ‘d’ the subject

d =30
a+b

d 30
a+b b

Before we look at any examples, here are the steps:
1. Toisolate the subject we must eliminate the denominator
Here are a few examples:
Example 1:
Make ‘d’ the subject

d J—
a+b

30

1. Toisolate the subject we must eliminate the denominator
d

=30
a+b

X(a+b) X(a+b)
d= 30(a+ D)
At this point we can expand the single bracket. Either answer is correct.

d = 30a+ 30b
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1 Example 2:

2 Make ‘d’ the subject

d 30
a+b g-3
3 1. Toisolate the subject we must eliminate the denominator
d 30
a+b g-3

X(a+b) X(a+b)

30 ><(a+b)_30(a+b)
-3 1 g-3

30
d= X (a+b)=
g—3 g

30(a+b
L _ 30+ b)
g—3

4  We can expand the bracket on the numerator. Either answer is correct.

Q= 30a + 30b
=3
5  Example 3:
6 Make ‘d’ the subject
d _a—b
a+b 3
7 1. Toisolate the subject we must eliminate the denominator
8
d a-—-b
a+b 3
X (a + b) X (a+b)
a—b>b a—b (a+b) (a—b)(a+Db)
- X b = X =
_(a—Db)(a+D)
B 3

9  We can simplify the numerator by expanding the bracket, either answer is correct.

a® — b?

3

p:

10
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Mini quiz

Make ‘d’ the subject

(a) (b) (c) (d) (e)
d _ 30 da 30 d —1 a 1 d m+p
m—p_ m—p_m+p m—p_ m—p_ m—p_ t
Practice Exercises
Question 1: Make ‘t’ the subject
(a) (b) (c) (d)
t _ t — b t —1 t _3
a+4_a a+4 a+4 a+4
(e) (f) (8) (h)
t _3 t _1 t _ 1 t _a+4
at+4 4 at+4 4 a+4 a+4 a+4 a+4
(i) () (k) (1)
t a—4 t 1 t t a+4
= = —=a+4 =
a+4 a+4 a+4 a+4 a+4 a+4 b
(m) (n) (o) (p)
t _a—4 t _a—4 t2 b NG b
a+4 b a+4 a a+4 a+4 a+4:a+4
Question 2: Make ‘k’ the subject
(@) (b) (c) (d)
k g+3 k g+3 k g+3 k g+3
4 3 4 5 4 2 4 4
(e) (f) (8) (h)
k g+3 k g+3 k- g+3 k1
g 4 g—-3 4 g+3 4 g+3 g+3
Question 3: Make ‘g’ the subject
(a) (b) (c) (d)
g 1 g 4 g 10 g _at4d
a+4 5 a+4 5 a+4 a+4 5
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Two step — Subject in the denominator

Recap
Make ‘f’ the subject
(a) (c) (d) (e)
1 1 +1
L =30 L =1 L - - f _ m
m—p m— m—p 5 m—p m—1 t

Worked Examples

We will learn how to change the subject of an equation where both sides of the equation have

fractions (potentially algebraic fractions) where the subject is the denominator of one of those

fractions. This will be a two step process. We will also learn two methods. The first method will show

you the two step process. The second step is a faster technique where you can change the subject of

an equation in one step.

Let’s look at a few examples to remind ourselves of what an equation will look like when the subject

is in the denominator.

Make ‘g’ the subject:

3
o
= |5

S W

We will learn how to change the subject of an equation where the subject is the denominator of a

fraction. This is a two step process.

Before we look at a few examples, here are the steps:

P whPe

Let’s look at a few examples:

Example 1:

Make ‘g’ the subject

Multiply both sides by one fraction’s denominator

Eliminate any terms to isolate the unknown
Isolate the unknown to make it the subject

3

a?
g

1. Multiply both sides by one fraction’s denominator
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3 3 g 39

2 - _ = — —_= —

e
39
2 <9
=%

2. Multiply both sides by the second fraction’s denominator

We must isolate ‘g’ by dividing both sides by the denominator ‘b’.

39
2 29
=
X b X b
a’b = 3g

3. Eliminate any terms to isolate the unknown

To isolate ‘g’ we must eliminate ‘3’ by dividing both sides of the equation by ‘3’:

a’b = 3g
=3 =3
a’h

3 _g

3 a’b
=73
Example 2:
Make ‘g’ the subject
a’® ~m-—9
g 4

1. Multiply both sides by one fraction’s denominator

Xg Xg
az:gx(m—9)=gx(m—9)zg(m—9)
4 1 4 4
az:g(m—9)
4

2. Multiply both sides by the second fraction’s denominator
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We must isolate ‘g’ by dividing both sides by the denominator ‘4’:

az :g(m_g)
4

X 4 X 4
4a2 = g(m—9)
3. Eliminate any terms to isolate the unknown
4a2 = g(m—9)
+~(m-9) +~(m-9)

4a? 3
(m—-9)

g

Conventionally, we write an equation where the subject is on the left hand side of the equal sign.

_ 4a?
g= m—9
Example 3:
Make ‘g’ the subject
va_ 3
g b
1. Multiply both sides by one fraction’s denominator
Va 3
g b
xXg xg
3 3 g 3g
Va=gxg=px7=7
39
va=7

2. Multiply both sides by the second fraction’s denominator
We must isolate ‘g’ by dividing both sides by the denominator ‘b’:

39
va=7
X b X b
bva = 3g

3. Eliminate any terms to isolate the unknown
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To isolate ‘g’ we must eliminate ‘3’ by dividing both sides of the equation by ‘3’

bva = 3g
+3 +3

bva _

3 _g

Conventionally, we write an equation where the subject is on the left hand side of the equal sign.

_bva
§=73
Mini-quiz
Make ‘m’ the subject
(@) (b) (c) (d) (e)
a_1 a_3 a? 3 az_m-9 N
m 5 m 5 m - 5 m - 5 ? - 5
Practice Exercises
Question 1: Make ‘g’ the subject
(@) (b) (c) (d)
t_p t_3 t_9 t_
4" g 47 g 43 2= 9
(e) (f) (8) (h)
p_¢ 4t 4t 4 i
4 g p g g 5 g 5
(i) () (k) (1)
4 t 2 t? 16 t° 16 t?
E T 5 g - 4 g 4
(m) (n) (o) (p)
4 t+1 4 t—1 4 t—p 4 —p+t
5 g 5 g 5 -5
Question 2: Make ‘k’ the subject
(@) (b) (c) (d)
4 3 4 5 4 g 4 g
k~ g+3 k g+3 k~ g+3 k~ g+3
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(e) (f) (8) (h)
g__3J g 3 g _3h g__mp
k g+3 g+3 k g+3 k g+3 k
(i) (i) (k) ()
1 _Jg 5 _V9 5 ¢ g+3_4
g+3 k g+3 k g+3 k 5 k
(m) (n) (o) (p)
g+3 g 29+3 g 10g+5 2 2g+3 -2
5 k 5 k 5  k 5  k
Question 3: Make ‘g’ the subject
(a) (b) () (d)
4_p 4_p 4 5 2 8
g 5 g m P Jg p g
(e) (f) (8) (h)
4 5 5 k+3 k+5 k 5 vk
p g-p kg g ~mp k+3 g
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Rearranging with Negative unknowns

Recap
Make ‘q’ the subject
(a) (b) (c) (d) (e)
E—l E_E a2_3 az_m—9 Ja m-=9
q 5 q 5 q 5 q 5 9 5

Worked Examples

We have learnt how to change the subject of an equation when the equation is unknown. If the

subject is negative the

n we must multiply both sides of the equation by -1. We can also divide both

sides by -1 too. The result is the same if we divide by -1 or multiply by -1.

Here are the steps:

P wNe

Example 1:

Make ‘y’ the subject:

Circle the subject that we want to isolate

Identify what needs to be eliminated

Inverse the operation, and apply to both sides

If the subject is negative then multiply both sides by -1

a—-y=x

2. ‘a’ needs to be eliminated, ‘a’ has been added to ‘y’.

3. Subtract ‘@’ on both

sides of the equation

a—-y=x
—a —a
-y=x—a
x—-1 x-1
y=—-x+a

‘v’ is the subject of the equation because it is isolated to one side of the equation.

Example 2:

Make ‘y’ the subject:
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1 2. ‘a’ needs to be eliminated, ‘a’ has been subtracted from ‘y’.

2 3.Add ‘a’ on both sides of the equation

xX=-y—a
+a +a
x+a=-y
Xx—-=1 x-1
—-x—a=y
3 | have written the equation in terms of ‘y’ where it is present on the left hand side of the equation,
by convention.
5 Example 3:
6 Make ‘y’ the subject:
4
x =—
a

7  2.'a needs to be eliminated, ‘@’ is dividing ‘y’.

8 3. Multiply ‘@’ on both sides of the equation

oY
a
Xa Xa
ax = -y
x—-1 x-1
y=—ax
9 | have written the equation in terms of ‘y’ where it is present on the left hand side of the equation,

10 by convention.
11 Example 4:
12 Make ‘y’ the subject:

X =-ya
13 2. ‘a’ needs to be eliminated, ‘a’ has been multiplied with‘y’.
14 3. Divide ‘@’ on both sides of the equation
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x—-1 x-1
y=-=
1 | have written the equation in terms of ‘y’ where it is present on the left hand side of the equation,
by convention.
3  Example 5:
4 Make ‘y’ the subject:
x—a=-3y

5 2. ‘3’ needs to be eliminated, ‘3’ has been multiplied with‘y’.
6 3. Divide ‘3’ on both sides of the equation

x—a=-3y

7 | have written the equation in terms of ‘y’ where it is present on the left hand side of the equation,

8 by convention.
9  Example 6:
10 Make ‘y’ the subject:
—y+m=3+x%
11 2. ‘m’ needs to be eliminated, ‘m’ has been added to ‘y’.
12 3. Subtract ‘m’ on both sides of the equation
—y+m=3+x%

-m —m
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Mini-quiz

Make ‘b’ the subject of the equation

(a) (b) (c) (d) (e) (f)
a—b=x | x=-b—a x—_—b x =—ab x—a=-7b —-b—-m=y3-6
" a
Practice Exercises
Question 1: Make ‘X’ the subject:
(a) (b) (c) (d)
d-x=m Xx+d=m d+a-x=m a’-x=m
(e) (f) (g) (h)
a’+m=-x a+m=-x+y a’+m=-y-x 3a%-x+m=-y
(i) () (k) (1)
S — b= = abc = —
- M= ¢ a 4
(m) (n) (o) (p)
-mx=q -8x=p -8x=P-4 8-x=P-4
Question 2: Make ‘y’ the subject
(@) (b) (c) (d)
a+m=x-y m___g’ 8x = -py abe = =2
a
(e) (f) (g) (h)
a’-y=x -my=P-4 a=_7 3a’+x+m=-y
m
(i) () (k) (1)
-my =q a’+m=-y+x ab = 2 9-y=P-4
a
© N Rizvi 2018 Page 55




10
11

12
13
14
15
16
17

18

19

20

21
22
23
24
25

Two step rearranging with negative unknowns

Recap
Make ‘m’ the subject of the equation
(a) (b) (c) (d) (e) (f)
a-m=x |[x=-m-a| ,_"M |x=-am| x-a=-7m —-b-m=y3—-6
a

Worked Examples

We will now learn how to change the subject of an equation but where we have two steps to take to

isolate the unknown, that becomes the subject of the equation.

We have learnt how to change the subject of an equation when the equation is unknown. If the

subject is negative then we must multiply both sides of the equation by -1. We can also divide both

sides by -1 too. The result is the same if we divide by -1 or multiply by -1.

Let’s look at the steps that we apply to all problem types where it takes two steps to change the

subject of an equation:

4. List the order of operations for the unknown
5. Inverse the order of operations in the right order

a.
b.

Eliminate a term
Isolate the unknown

6. Check that you have the correct subject

7. If the subject is negative then multiply both sides of the equation by -1.

Let’s look at a few examples:

Example 1:

Make ‘y’ the subject of the equation

—Syta=m

3. List the order of operations for the unknown.

y2>X52>+a->m

4. Inverse the order of operations in the right order

m->-a> 5>
—Syta=m
-a —a
—5S5y=m-—-a
+5 +5
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5. If the subject is negative then multiply both sides of the equation by -1

_m-—a
Y= 75
X —1 X —1
. m-—a
y="73
Example 2:
Make ‘y’ the subject of the equation
-y
——a=m

5

3. List the order of operations for the unknown.
y>=+52-a2>m
4. Inverse the order of operations in the right order

m > +a > X5>
—X—a=m
5
+a +a
—%=m+a
X5 X5
-y =5(m+a)

5. If the subject is negative then we multiply both sides of the equation by -1.

-y =5(m+a)
X —1 X —1
y=-5(m+a)

It is important to note that we are multiplying the entire expression, ‘m+a’ by -5, we can expand the
brackets to get an expression.

y=-5(m+a)=-5m-—>5a
Either answer is correct.

Example 3:

Make ‘y’ the subject of the equation
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3. List the order of operations for the unknown.

y2>+a>-52m

4. Inverse the order of operations in the right order

m = +5 2> Xa >

—y=a(m+)5)

5. If the subject is negative then we multiply both sides by -1.

x -1

—y=a(m+5)

x -1

y =—a(m+5)

It is important to note that we are multiplying the entire expression, ‘m+5’ by ‘a’, we can expand the
brackets to get an expression.

Either answer is correct.

y=-a(m+5)= —am—5a

Mini-quiz
Make ‘e’ the subject
(@) (b) (c) (d) (e)
—5S5e+a=b | —-S5e+d=b i a=b ey —e+m2=5
5 5 m m
Practice Exercises
Question 1: Make ‘a’ the subject
(a) (b) (c) (d)
—7a+b=9 —7a—b=9 —-b—7a=9 —-7a+c—b=9
(e) (f) (8) (h)
—7a+ m=11 —a’+m=11 —7a* +m =11 —7Ja+m =11
Question 2: Make x the subject
(a) (b) (c) (d)
_—x+9=r _—x+a=r _—x—5=r —5—f=m
3 3 3 3
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(e) (f) (g) (h)
= - L= ——q=10+m = =m
p=—3™m 5 _PTT 5 1 m
(i) 1) (k) (1)
) —X —X
X 9=, _\/}4_9:1, ?—az=b2 ?—a2=b2+2ab
3 3
Question 3: Make ‘X’ the subject
(@) (b) (c) (d)
x+4 x+4 x—4 —4 —x
— =m — =m - =m =m
3 m m m
(e) (f) (g) (h)
. x—n X—n x + m?2 x — 5abc
(i) () (k) (1)
7x+b_9 B 7a—b —b+7a_ 7x+c—b_
3 — 3 3 3 —
(m) (n) (o) (p)
_ _7x+m 7x*+m 7Vx +m _ x*4m
11 11 — 11 — 11
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Formulae with the unknown on both sides

Recap

Make ‘d’ the subject

(a) (b) (c) (d) (e)

- = - = —d —e—d — 2
5d+a=0»> 5d+p=>»b 4 a=b —p d+m —cm
5 5 m

Worked Examples

We will now learn how to change the subject of an equation but where we have two steps to take to
isolate the unknown, that becomes the subject of the equation.

We have learnt how to change the subject of an equation when the equation is unknown. If the
subject is negative then we must multiply both sides of the equation by -1. We can also divide both
sides by -1 too. The result is the same if we divide by -1 or multiply by -1.

Let’s look at the steps that we apply to all problem types where it takes two steps to change the
subject of an equation:

1. List the order of operations for the unknown

2. Inverse the order of operations in the right order
a. Eliminate aterm
b. Isolate the unknown

3. Check that you have the correct subject

Let’s look at a few examples:
Example 1:
Make ‘y’ the subject of the equation
9 —-p) =8y +n)

1. Expand the brackets
9y —9p =8y +8n

2. Rearrange the equation so all terms with ‘y’ are on the same side
9y —9p =8y +8n
-8y —8y
9y — 8y —9p =8n
y—9p =8n

3. List the order of operations for the unknown.
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y 2 -9p 2 8n
4. Inverse the order of operations in the right order

8n > +9p >y
y—9p =8n
+9 +9p
y=8n+9p
Example 2:

Make ‘e’ the subject of the equation
6ae+9 =7+ ke+ae
1. Rearrange the equation so all terms with ‘e’ are on the same side
6ae +9 =7+ ke + ae
—ae —ke —ae —ke
6ae —ke—ae+9=7
2. Factorise ‘e’ from all the terms
e(ba—k—a)+9=7
e(5a—k)+9=7

6. List the order of operations for the unknown.
e>XBa—-k)2>+9>7

7. Inverse the order of operations in the right order
729>+ GBa—-k)>e

e(5a—-k)+9=7

-9 -9
e(b5a—k)=-2
+~ (5a—-k) +~ (5a —k)
o -2

(5a —k)
Example 3:
Make ‘e’ the subject of the equation

7e+1
Y= 9e — 5

1. When we have a fraction, we must eliminate the denominator by multiplying both sides by
the denominator
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_7e+1
T 9e¢e-—5

x (9¢ — 5) x (9¢ — 5)

y

y(%e—-5)=7e+1

2. Expand the brackets

y(%e—-5)=7e+1

9ey—5y=7e+1

3. Rearrange the equation so all terms with ‘e’ are on the same side

9ey —5y=7e+1

—7e —7e
9ey—7e—5y=1
+5y + 5y

9ey—7e=1+5y
4. Factorise ‘e’
ey —-7)=1+5y
5. List the order of operations for the unknown.
e2>xX0Oy—-7)>(1+5y)
6. Inverse the order of operations in the right order
1+5y)>+0OQy—-7)>e

ey —-7)=1+5y

~09y-7) ~0O9y—-7)

1+ 5y

e=——+—

Oy-=7)

Mini-quiz
Make ‘e’ the subject
(@) (b) (c)

7(e + a) =n(e+b) 2ae+9 =7+ ke + ae 2e+1
y= 4e =5

Practice Exercises

Question 1: Make ‘y’ the subject

(a) (b) (c)

(d)

6(y—p)=2(y+m) | 9y—p)=3@+n) | 9y —p) =8y +n)

Tp—y)=8y+tn)+y

(e) (f) (8)

(h)

8a+y)=3(y+b—a)

6(y—p)=3(+tx) | 7y+a)=n(y+b) 4y—-b)=y+d
(i) (i) (k)

(1)
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my+5=6-—ky

ay+9=74+ky

ab—p=z+by

2ay+9=7+ky+ay

(m)

(n)

(o)

(p)

db+3=m+eb

db+3=3+m+eb

by+9=9y—gq

by+9=9y—q—4y

Question 2:
Make ‘X’ the subject
(@) (b) (c)
_2x—1 _2x+1 _2x+1
y_4x+5 y_4x+5 y_4x—5
Question 3:
Make ‘y’ the subject
(d) (e) (f)
_a-y b:m_y _2m-—y
aty m+y 2m+y
(g) (h) (i)
2m—y y+2 n? + 2
= — —Qa = =
2m+y Y a Y n—1
(i) (k) (1)
(y+x)_2 (z+y>_1 m(y +n) _
y—Xx - zZ—=y 3 [ y ] -P
Question 4:
Make ‘p’ the subject
(@) (b) (c)
7p+a)=n(p+b) 2ap+9=7+kp+ap 2p+1
y= 4p =5
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