HIGHER MATHEMATICS

Exam Questions on Functions & Graphs
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14.	Non-Calculator

	Functions f and g, defined on suitable domains, are given by  and

	.


	Find  and .
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27.	Non-Calculator
	Functions f and g are defined on the set of real numbers.


	The inverse functions  and  both exist.

(a) 

  Given , find .
(b) 

 	If , write down the value of .
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29.	Non-Calculator


	The diagram below shows the graph of the function , where .

                                  [image: ]


	The inverse function, , exists.
	Sketch the graph of the inverse function.
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Functions f and g are defined on suitable domains by f(x) = cos x and g(x) = x + %.

What is the value of f(g(%))?
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image3.png
A function f is defined on a suitable domain by f{x) = ﬁ .
s

What value(s) of x cannot be in this domain?
A 3and4

B -3and—4
[ )

D 0
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A function f, defined on a suitable domain, is given by f(x

What restrictions are there on the domain of /2
A x=-Sorx=l

B x=—dorx=d
C x=0
D

x=100rx=16
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A function fis given by f(x) = VO — "
What s a suitable domain of /7

A x23

B x<3

C 3<xs3

D

—9<x<9
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The diagram shows part of the graph of )

Which of the following diagrams could be the graph of y = 2f(x) + 17
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The diagram shows the graph of y = f(x).

2,53

Which of the following shows the graph of y = f{x +2) ~ 12

3.1
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The diagram shows part of the graph of  function with equation y = f{x).

¥

Which of the following diagrams shows the graph with equation y = ~f(x - 2)?

A ¥
(2.4

=

2,-4
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The diagram shows a cubic curve with equation

0|

Which of the following diagrams could show the curve with equation
fx—k), k> 02
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The diagram shows the graph of y = f(2x) - 3.

Y (6,4

(6] x
y=f23)-3

What are the coordinates of the turning point on the graph of y = f(x)?
A (12,7)

B (12,1
c (3,7
D (3.1)
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The only stationary point on the graph of y = f(x) is the point (a, b).

‘What are the coordinates of the only stationary point on the graph of y = —f(2x)?

A (oo
B (2a,-b)
¢ (Had)

(-2a,8)




image13.png
Functions f and g, defined on suitable domains, are given by f(x) = x* + 1 and
o(x)=1-2x.

Find:
(@) g(Ax);
®) glgx).
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image18.png
The functions fand g are defined on a suitable domain by f(x)= % -1 and g(x)= K42,
(a) Find an expression for f(g(x))-
(b) Factorise f(g(x)).
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1

Functions f(x) =

1 and g(x) = 2x + 3 are defined on suitable domains.

(a) Find an expression for h(x) where A(x) = f(g(x)).

(b) Write down any restriction on the domain of .




image20.png
Two functions f and g are defined by f(x) = 2x + 3 and g(x) = 2x - 3, where x is
a real number.

() Find expressions for:
@ flelx));
(i) g(f(x))-
(5) Determine the least possible value of the product f(g(x)) X g(f(x)).
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The function h s given by the formula (x)= g(f(x).
For which real values of x s the function h undefined?
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The functions f and g, defined on suitable domains, are given by /1,4:1’7 and glx)=2v+1

@ Find an expression fo () where ()= §{f(z) Give your answer 2 a sngle raction.
) Statea suitable domain for
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f(x)=3-x andg(x)= 3, x#0.
(a) Find p(x) where p(x) = flg(x))

®) 1fq(x)=33, x#3, find p(g(v)) in its simplest form.
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Ona suitable set of real mumbers, functions fand g are defined by

f09= 75 ana gt

Find f(560) inits simplestform.
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A function  is defined on the setof real mumbers by f( 1.

Find, in it simplest form, an expression for f(f(+)
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The function £, defined on a suitable domain, is given by f(x)= il .
X+

(a) Find an expression for /(x), where h(x)=f(f(x)), giving your answer
as a fraction in its simplest form.

(b) Describe any restriction on the domain of /.
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Functions f(x) = 3x — 1 and g(x) = >+ 7 are defined on the set of real numbers.

(a) Find h(x) where h(x) = g(/(x)).

() (i) Write down the coordinates of the minimum turning point of y = (x).
(ii) Hence state the range of the function k.
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(@)

(®)

©

f(x)=4x* ~3x+5.
Show that f(x + 1) simplifies to 4x* + 5x+6 and find a similar

expression for fix1).

Hence show that &'L_zﬂ’_‘l simplifies to 8x—3.

=22 +7x-8.

Find a similar expression for (””; (=)

By examining your answers for (z) and (b), write down the simplified

expression for DM e oy 302 yse 1.

2
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=21, g0=3-2x and W=}~

@ Find a formula for k) where k(2= f(g(x))-
) Find a formula for h{k(x))
(©) Whatis the connection between the functions k and k7
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image36.png
Afunction g is defined on R, the set of real numbers, by g(x) = 6 — 2x.
(a) Determine an expression for g '(x).

(b) Write down an expression for g(g™!(x)).
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S(x)=log, x
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image41.png
The function f(x) = 2* + 3 is defined on R,the set of real numbers.

The graph with equation v =(x) passes through the point P(1. 5) and cuts the y-axis
at Q as shown in the diagram.

E2) F@=2+3
q P(1.5)
o 5

(a) What is the value of b?

(b) (i) Copy the above diagram.
On the same diagram, sketch the graph with equation v =f ~(x).

(ii) Write down the coordinates of the images of P and Q.

(c) R(3.11) also lies on the graph with equation y = /(x).

Find the coordinates of the image of R on the graph with equation

4=fGx+ ).
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"The diagram shows the graph of a function y = (x).
Copy the diagram and on it sketch the graphs of:
(@) y=flx-4);

®) y=2+flx-4).
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Partof the graph of = f(x) is shown in the diagram.
On separate diagrams sketch the graphs of

© =11

@ y=-f(x)-2
indicating on each graph the images of A, B, C and D.
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Partof the graph of y= f(3) is shown in the diagram.
Onscparate diagrams sketch the graphs of

@ y=fix+1)

® 2(x).

Indicate on each graph the images of O, A, B, C.and D.
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The diagram shows the graph of
a function f.

f has a minimum turning point at
(0, =3) and a point of inflexion at
(=4,2).

(a) Sketch the graph of y = f(—x).

y=fx)

(b) On the same diagram, sketch
the graph of y = 2f(-x).
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The diagram shows the graph of y = g(x).
(a) Sketch the graph of y = —g(x).

(b) On the same diagram, sketch
the graph of y = 3 — g(x).
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‘The diagram shows the graph of ¥ = /(x).
Sketch the graph of y=2- ()
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The diagram shows a sketch of the
function y = f(x).

(a) Copy the diagram and on it sketch
the graph of y = f(2x).

(5) On a separate diagram sketch the
graph of y = 1 - f(2x).
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The sketch shows the graph of y = f(x) for -25x 4.
The function g(x) has the line x = 4 as an axis of
symmetry and g(x) = f(x) for -2 S ¥ <.

Onseparate sketches indicate.
@ y=g0) for-25x<10
290 for 05 <8
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The functions f and g are defined by f(x) = +* + 1 and g(x) = 3x — 4, on the set of real
numbers.

Find g(f(x)).
A -1
B 9¥-15
C 9P +17
D 3¢ -4 +3x-4




