INVERSE FUNCTIONS

1) Given that f(x) = 2x + 3, work out f~1(x).

y=2x+3
Swap x and y:
x=2y+3

Make y the subject:

2y =x-—3
x—3

Y=

Fro="2

2
2) Given that f(x) = xT_4, work out f~1(x).

x—4

Y="5

Swap xand y:
y—4

=g

Make y the subject:
S5x=y—4

y=>5x+4
flx)=5x+4

3) Given that f(x) = %x — 6, work out f~1(x).

y=5%
Swap x and y:
1
=—y—6
X =2y

Make y the subject:
1

Sy =X +6

y =2x+12
flx)=2x+12
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4) Find f~1(7), given that f(x) = 3x + 1.

y=3x+1
Swap xand y:
x=3y+1

Make y the subject:

3y=x-1
x—1
Y=73
O —
3
7-1

[ =—5-=2

5) Given that g(x) = ==, work out g~*(8).

_3x+2
Y=g
Swap x and y:

_3y+2
S

Make y the subject:
4x =3y + 2
3y=4x -2
4x — 2

3

g7 () =

y:
4x — 2
3

4(8) -2
—— Z-10
3

g71(®) =

6) Given that f(x) = =, work out f~*(x).

_2x+1
y= x+3
Swap xand y:

2y +1
X =
y+3

Make y the subject:
x(y+3)=2y+1
xy+3x=2y+1
xy—2y=1-3x
y(x—2)=1-3x

_1—3x
= x—2
1) 1-3x
X) =
f x—2
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7) Given that f(x) = 2x — 5, solve f~1(x) = f(x).

y=2x—-5
x=2y—5
2y=x+5
_x+5
Y=
f1(x) = f(x)
x+5_2 c
> = X
x+5=4x—-10
3x =15
x=5

8) Given that g(x) = xTH solve g7 (x) = g(x).

_x+1
y=73
_y+1
X =3
3x=y+1
y=3x—-1
g (x) = g(x)
_x+1
3x—1= 3
9x -3 =x+1
8x =4
1
X=3

9) Given that f(x) = =7, solve f~1(x) = f(x).
4x—7
= 2
4y—7

X =—
2

2x =4y —7
4y =2x+7

_2x+7
Y=y

f710) = f(x)
2x+7 4x-—7
4 2
X 4 X 4
2x+7=2(4x—7)
2x+7 =8x—14

6x =21
21 7
=% T2
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10) Given that

11)

Solve f~1(x) = g~1(x), given that x > 0.

f(x) =vx+5
gx)=1-x
y=+vx+5
x=,y+5
x2=y+5
y=x%2-5
y=1-—x
x=1-y
y=1-—x

1) =g (%)
x>—-5=1-x

x>’ +x—-6=0
(x+3)(x—-2)=0
x==3 or x=2

Given that

1
f(x)=; x#0

gx)=4x+3
Solve f71(x) = g7 (x)

y:

<lPk KRk

y=4x+3
x=4y+3
4y =x—3

fe) =971

1_x—3
x 4
1(4) = x(x — 3)

4 =x% —3x
x> —=3x—-4=0
x—4)x+1)=0

x=4 or x=-1

www.genmathsresou rces.com

d' @GenMathsResources

© GenMaths Resources 2026




12) Given that f(x) == x #2

Work out the value of x such that f~1(x) = f(x).
x—1
y= x—2

y-1
y—2
x(y—-2)=y-—-1

xy—2x=y—1

xy—y=2x-—1

yx—1)=2x-1
_2x—1

= x—1

f_l( )_2x—1

*)= x—1

f1x0) = f(x)

2x—1_x—1
x—1 x-2

Cx—Dx-2)=(x—-D(x-1)
2x2—4x—x+2=x*—-x—x+1
2x2—5x+2=x2-2x+1
x2=3x+1=0

I R COREIOIE)

2(1)
_3%V5
XT3
Challenge
. . 5x+3
13) a. Find the inverse of f(x) = 2
_ 5x+3
y= x—4
_ 5y +3
X = )

x(y—4)=5y+3
xy —4x =5y +3
xy—5y=4x+3
y(x—5)=4x+3

__ 4x+3

x=5

4x + 3

fie=——
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b. Show that f(f1(x)) = x.
FUH)

5(4x+3)+3
— xX=5
— [4x+3
(x—s )_4
20x+1 | 3(x-5)
— _X—5 xX=5

20x+15+3x—-15
— x5
4x+3—-4(x-5)
xX-=5

N
w
X

|
Bl
LN
1921 192}

N R
w
X

xX—5
23

X

T
vl

Il
=

14) Given f(x) = x? + 2x + 1, where x = —1 Find f~1(x).
y=x*+2x+1
x=y>+2y+1
2

=) -

x=@+1?-12+1

x=(y+1)?
y+1=+Vx
y=-1%Vx

1) =-1+Vx (ftx) = -1)

15) Given f(x) = 3x% + 6x + 7, where x > —1 Find f~1(x).
y=3x>+6x+7
x=3y?+6y+7

x=3[y?+2y]l+7
2

=3[ - @
x=3(y+1)%?-3+7
3y +1D)?=x—-4

x—4

(}’+1)2=T

y+1l=4%

fflo=-1+ E ) =-1)
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