
From slurry to sausage: down on the (domain and)
range



Sausage-makers put in meat slurry (the soft waste produced when the bulk of the meat is mechanically stripped from 
the bones) at one end, and the machine puts out sausages at the other end.

A function is the mathematical equivalent. You put a number in at one end, the "function machine" applies a rule to it, 
and another number comes out the other end.

The domain is a description of all the workable inputs for the function machine.

The range is a description of all the workable outputs for the function machine.

You can use your calculator as a sort of function machine.



Quick quiz

Key (-)2 = on your calculator to store -2 as "Ans" 

Is -2 in the domain of f(x)=x2 ? (Find out by keying Ans2)

Store -2 as "Ans" again. Is -2 in the domain of f(x)=√x? (Find out by keying √Ans)

Store -2 as "Ans" again. Is -2 in the domain of f(x)=∛x? (Find out by keying Ans1/3)

Store -2 as "Ans" again. Is -2 in the domain of f(x)=ex? (Find out by keying eAns)

Store -2 as "Ans" again. Is -2 in the domain of f(x)=ln x? (Find out by keying ln(Ans))

Store -2 as "Ans" again. Is -2 in the domain of f(x)=sin x? (Find out by keying sin Ans 
(with your calculator set to degrees))

Store -2 as "Ans" again. Is -2 in the domain of f(x)=sin-1 x? (Find out by keying sin-1 Ans 
(with your calculator set to degrees))

On a graph, the domain is all the x values where the function
exists, and the range is all the y values where it exists. In an 
exam, best always to sketch a graph when answering a domain-
range question. Then you have two checks on your answer: your 
graph, and testing values in your calculator.



Quick quiz

The domain of f(x)=√x is all the real numbers ≥ 0, because you can find square roots for
all numbers ≥ 0, but not for negative numbers. The range of f(x)=√x is also all the real 
numbers ≥ 0, because √ means the positive square root.

What is the domain of a sausage machine?

What is its range?

Sketch a little graph of f(x)=∛x and mark its
domain on the x-axis, its range on the y-axis

Sketch a little graph of f(x)=ex and mark its
domain on the x-axis, its range on the y-axis

Sketch a little graph of f(x)=ln x and mark its
domain on the x-axis, its range on the y-axis

Sketch a little graph of f(x)=1/x  and mark its
domain on the x-axis, its range on the y-axis



If you put the sausage machine in reverse, so that it makes slurry out of sausages, it is 
then doing the inverse function.

Quick quiz

What is the inverse of going upstairs?

What is the inverse of getting dressed?

What is the inverse of going to sleep?

What is the inverse of getting wet?

The inverse function of f is called f -1. It is not the same as the reciprocal, 1/f

Quick quiz

What is the inverse of f(x)=x+1?

What is the inverse of f(x)=3x?

What is the inverse of f(x)=ln (x)?



If a function f has an inverse, then the range of f is the domain of f-1

and the domain of f is the range of f-1

Quick quiz

The domain of f(x)=ex is ℝ and the range is f(x)>0.
What are the domain and range of f -1(x)=ln(x)?

If f(x)=sin x in the domain -π/2≤x≤π/2, then its range is -1≤f(x)≤1. What is the domain 
and range of sin-1(x)?

The domain of f(x)=1/x is x≠0 and the range is f(x)≠0.
What is the inverse function f -1 and what are its domain and range?



Not every function has an inverse. If f is a many-to-one function, meaning that you can 
get the same output f(x) from different inputs x, then f has no inverse, because you can't 
tell from the output f(x) which input x it came from.

You can tell whether a function has an inverse by 
sketching its graph and seeing whether each y-
value comes from only one x-value or not.

If asked in an exam "why does f not have an 
inverse?", write: "Because it is many-to-one".

Quick quiz

If Ricky Rip-Off's sausage machine makes all its sausages from horse-meat slurry, just 
adding colour and flavour chemicals later to sell them as "pork", "beef", or "chicken", 
then does that sausage machine's function have an inverse?

If f(x)=x2 with domain ℝ, does f have an inverse? If not, why not?

If f(x)=x2 with domain x≥0, does f have an inverse? If not, why not?

If f(x)=sin x with domain 0≤x≤π, does f have an inverse? If not, why not?



You can draw the graph of the inverse function f -1 by reflecting the graph of the function 
f in the line y=x

You can also do it by drawing the graph of the function f in bold black pen on a sheet of 
paper. Turn the paper over. Hold it up to the light. Trace the outline of the x and y axes, 
but now label the x-axis as y and the y-axis as x. Trace the outline of the graph of f as it 
shows through the paper to the other side, and you have the graph of f -1.



You can work out the inverse of the function f in algebra in either of two ways.

One: write the equation y=f(x), swap x and y, and solve for y.

Example:

Two: by "backtracking" (which you may have learned around year 8 as a way of solving 
linear equations)



You can't use "backtracking" if your equation for f(x) has x appearing twice in it. But you 
may be able to rearrange the equation for f(x) so that x appears only once.

Example: f(x) = (2x+3)/(x+1). You can't do "backtracking" straight off.

But write f(x) = 2 + 2/(x+1), and then you can use "backtracking".

Quick quiz

If f(x) = 2 + 2/(x+1), find f -1(x) by "backtracking".

Find f -1 for the same function by writing y = 2 + 2/(x+1)

then swapping x and y

and solving the equation for y

When an exam question asks you for f -1(x), you must write that (with the x). You'll lose a 
mark if you only write f -1(y).



The output from one function machine can be put into another one as an input. In this 
example, g(x)=x2, and f(x)=2x+3

fg(x)=2x2+3

fg(x) means: first do g to x, then do f to g(x)

In the same way trousers.underpants(you)
means put your underpants on first (closest to
you), and then your trousers. The picture on the
right shows underpants.trousers(person), which
is not what you want.

(fg)-1=g-1f -1: to invert putting on underpants
then trousers, you take off trousers, then take
off underpants.



Quick quiz

If f(x)=x2 and g(x)=2x+3, what is gf(x)?

If f(x)=1+x and g(x)=ln(x), what is gf(x), and what is fg(x)?

To be an input to fg, a number must first be an input to g, so the domain of fg(x) is part 
or all of the domain of g. 

Quick quiz

If f(x)=(1+x) and g(x)=ln(x), what is the domain of gf?

What is the domain of fg?

Tricksy domains

In many Edexcel questions, functions are defined with specially limited domains. For 
example, in a June 2009 question, f(x) is defined as 1/(x+1) for the domain x > 3 so its 
range is 0<f(x)<¼. How to deal with this: (1) Read the question carefully; (2) Draw a 
sketch of the function, and double-check your sketch against the question.



C3 Silver 2 paper Q.5 (June 2008)

5. The function f is defined by

f: x ⤇ 
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(a) Show that f(x) = 
1

1

x
, x > 3.

(4)

(b) Find the range of f.
(2)

(c) Find f –1 (x). State the domain of this inverse function.
(3)

The function g is defined by

g: x ⤇ 2x2 – 3, x  ℝ.

(d) Solve fg(x) = 
8

1
.
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C3 Silver 2 (from June 2010)

The curve with equation y = f(x) is a translation of the curve with equation y = x2.

Explain why the function f does not have an inverse.



C3 Silver 3 Q.6 (June 2009)

Given that f(x) = e2x − k,

(c) state the range of f,
(1)

(d) find f −1(x),
(3)

(e) write down the domain of f −1.
(1)
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