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Questions are ordered chronologically.
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Functions (Inverse, Composite, Domain & Range) — what the
new spec asks

WJEC GCE A Level Mathematics (from 2017) - Unit 3: Pure Mathematics B - Topic 2.3.2.

Inverse function f~1 2.3.2 Composite function fg 2.3.2

e Exists only if f is one-to-one on its domain. o fg(z) = f(g(z)) —apply g first, then f.

e To find: write y = f(x) then swap z and y; solve for y. e Domain of fg: subset of domain of g such that g(z) €
e Domain of f~! = range of f (and vice versa). domain of f.

e Range of fg: range of f restricted to the values g(z)
takes.
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PureB-2.3.2-2017 spec

Functions - Inverse, Composite, Domain & Range in one page

Quick-reference notes — revisit before each section. Don’t use during questions.

4
Inverse function

To find f~1: write y = f(z), swap z and
y, solve for y.
\

4
Composite function

(f9)(z) = f(g(z)) — apply g first, then
f.

fg # gf in general.

Exists if f is one-to-one on its domain.

Domain & range swap
Domain of f~1 = range of f.
Range of f~! = domain of f.

Domain of fg

z € dom(g) AND g(z) € dom(f).

(

Graph of f!
Reflection of y = f(z) in the liney = z.

\
(
Range/restriction problems
Typical WJEC: find least value of k so
that fg can be formed.

Set up range of g contained within
domain of f and solve for k.

\



SECTION T17

Functions (Inverse, Composite, Domain & Range)

Questions 1-18 - 126 marks



Question1 WJEC C3 June 2011 - Q9

9. The function f has domain (—eo, — %) and is defined by

f(x)=e* -3,
(a) Find an expression for f'(x). [4]

(b) Write down the domain of /.. [2]

TURN OVER

{975-01)

6 marks



Question 2

10.

(975-01)

WJEC C3 June 2011 - Q10 8 marks

The functions f and g have domains (—e, 0) and (6, «)respectively and are defined by

f(x)=x*-19,

g(x)=1- %x.
(a) Write down the range of f and the range of g. [2]
(b)  Write down the domain and range of fg. [2]

(c) (1) Write down an expression for fg(x).
(i) Hence, solve the equation

f8(x)=2x-26. [4]



Question 3 WJEC C3 January 2012 - Q9 6 marks

9. The function f has domain [&_ oo) and is defined by
- 1
X)=3 - ——.
Jf(x) —
fa) Find an expression for f~!(x). [4]
(h)  Write down the domain of /. [2]

TURN OVER

(0975-01)



Question 4 WJEC C3 January 2012 - Q10 8 marks

10. The function /" has domain [1, oo) and is defined by
f(x)=3x+k,

where k is a constant.
(a)  Write down, in terms of k, the range of /. [1]

The function g has domain [—2, oo) and is defined by
g(x)=x*—6.
(b)  Find the least value of & so that the function gf can be formed. [2]

(¢) (1) Write down an expression, in terms of k, for gf(x).

(i)  Given that gf(2) = 3, find the value of k. [5]

(0975-01)



Question 5

WJEC C3 June 2012 - Q9

9. The function / has domain (—00,0) and 1s defined by

(a) ()
(i)
(b) (1)

(i1)

Show that /7 (x) is always negative.
Write down the range of f.
Find an expression for /~!(x).

Write down the range and domain of /.

[6]

3]

11 marks



Question 6 WJEC C3 June 2012 - Q10 5 marks

10. The function g has domain (—oo,oo) and is defined by
g(x)=+3x2+7.

Solve the equation

gg(x) = 8. [3]

©WIEC CBAC Ltd {0975-01)



Question 7 WJEC C3 January 2013 - Q8 5 marks

8. The function fhas domain[-1, «) and is defined by
F(x) = In@x + 5)-2.
(a)  Find an expression forf_](x). [4]

(b) State the domain off'l. [1]



Question 8 WJEC C3 January 2013 - Q9

9. (a) The functions fand g have domains (—e°, =) and (0, =) respectively and are defined by

f(x) = x2 =25,
g(x)=2x-3.

(1)  Write down the domain of fg.
(i)  Write down the range of fg.
(iii)  Write down an expression for fg(x).

(iv)  Solve the equation fg(x) = 0.

(b) The function £ is defined by

+
h(x)= 2221

(i) Show that hh(x) = x.

(i) Hence write down an expression for /#7(x).

© WIEC CBAC Ltd. (0975-01)

[7]

(3]

10 marks



Question 9 WJEC C3 June 2013 - Q10 6 marks

10. The function f'has domain (—oo, lO] and is defined by
5_X

f(x)=e 2 +6.
(a)  Find an expression for /~!(x). [4]

(b)  Write down the domain of /1. [2]



Question 10 WJEC C3 June 2013 - Q11 6 marks

11. The functions fand g have domains (0, oo) and (0, %:| respectively and are defined by
f(x) =Inx,

2(x) = tanux.

(a) (1) Write down the domain of fg.
(i)  Write down the range of fg. [3]

(b) (1) Solve the equation fg(x) = —0-4. Give your answer correct to two decimal places.

(i) Giving a reason, write down a value for & so that fg(x) = & has no solution. [3]

© WIEC CBAC Ltd. (0975-01)



Question 11 WJEC C3 January 2014 - Q9

9. The function f has domain [7.=) and is defined by

. _ 2
f(x)=1+ —

(a)  Find an expression for /~(x).

(b) Write down the domain of /.

TURN OVER

© WJEC CBAC Ltd (0975-01)

[4]
(2]

6 marks



Question 12

WJEC C3 January 2014 - Q10

10. The functions f'and g have domains (0, =) and (— « , —2) respectively and are defined by

(@
(b)
(c)
(d)

f(x)=vx>+5,
-4
2(¥) = —7

By considering g '(x), show that g is an increasing function.
Write down the range of g.
Write down the domain and range of fg.

(i) Write down an expression for fg(x).

(i) Hence, solve the equation

fg(x) = 3.

END OF PAPER

©WJEC CBAC Ltd. (0975-01)

(2]
(2]
(2]

(o]

11 marks



Question 13 WJEC C3 June 2014 - Q9

9. The function f'has domain (- <, 4) and is defined by
fx)=x2—8x+ 7.
(a) Express f(x) in the form
f(x)=(x+a)* +b,
where a, b are constants whose values are to be found. [1]

(b) Hence or otherwise, find an expression for / ~!(x). [4]

TURN OVER

©® WJEC CBAC Lid. (0975-01)

5 marks



Question 14 WJEC C3 June 2014 - Q10 8 marks

10. The functions fand g have domains [—2. oc) and [2, oo) respectively and are defined by

fx)=x2+ kx -8,
g(x) = kx -4,

where k is a positive constant.
(a) Write down, in terms of k, the range of g. [1]
(b) (i) Find the least value of k so that the function fg¢ can be formed.
(i)  Write down an expression in terms of k for fg(x).

(i)  Given that fg(3) = 0, find the value of k. [7]

END OF PAPER

©WJEC CBAC Ltd. (0975-01)



Question 15 WJEC C3 June 2016 - Q9 6 marks

9. The function f'has domain (— e, 12] and is defined by

f(x)= " T +8.
(a) Find an expression for f~(x). [4]

(b)  Write down the domain of /. [2]



Question 16 WJEC C3 June 2016 - Q10

10. The function / is defined by

(@ Show that hi(x) = x. [3]

(b) Use the result of part (a) to write down an expression for 1~"(x).

Hence evaluate 4~'(-1). 2]

END OF PAPER

@ WJEG CBAC Ltd. (0975-01)

5 marks



Question 17 WJEC C3 June 2017 - Q8 6 marks

8. The function f'has domain [8, «) and is defined by

I JR
=2+ 5=

(a) Find an expression for f ~!(x). [4]

(b) Write down the domain of /! [2]



Question 18 WJEC C3 June 2017 - Q9

9. The function f'has domain [2, «) and is defined by
fx)=4x + k,
where k is a constant.
(a) Write down, in terms of &, the range of /. [1]
The function g has domain [-3, «) and is defined by

glx)=x2-9.
(b) Find the least value of k so that the function gf'can be formed. [2]
(c) (i) Write down an expression, in terms of k, for gf(x).

(i) Given that gf(2) = 7, find the value of k.
(3]

END OF PAPER

@ WJEC CBAC Ltd. (0975-01)

8 marks
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