Higher : Sets & Functions

A function g(x) is defined on R, the set of real numbers, by
N
< 1
o g(x)=—x—4,
Q 5
&
Find the inverse function, g~'(x).
Ans | g '(x)=5(x +4)
Functions, fand g, are given by f(x)=3+cosx and g(x)=2x, xe R.
<
8 (a) Find expressions for
N
; (i) f(g{x}) and
o
0 .
i) g(f(x))
Ans | (@)(i) 3+ cos2x (i) 2(3 + cosx)
4 Functions fand g are defined on suitable domains by f(x)=>5x and g(x)=2cosx.
o
o | (a) Evaluate f(g(0)).
N~
i
& (b) Find an expression for g(f{x))
Ans | (a) 10 (b) 2cosbx
q © A function, h, is defined by F?(x} =x*+7, where xe R.
N~
§ ©1 Determine an expression for " (x).
Ans | h™(x)=3x-7
Functions f and g are defined on R, the set of real numbers.
o | Theinverse functions ' and g™' both exist.
o
—
a . _ o
© | (a Given f(x)=3x+5,find f'(x).
&
(b) If g(2)=7, write down the value of g7* (7).
-5
Ans | (a) () :XT (b) 2




< | Thefunctions fand g are defined on R, the set of real numbers by
N 73
o | flx)=2x—4x+5 and g(x)=3-x.
o
=
I~ g
“| (a) Given h(x)= f(g(x)), show that h(x)=2x"-8x+1L
Ans | Proof
& | Afunction g is defined on R, the set of real numbers, by g(x) =6 — 2x.
o
% {a) Determine an expression for g_l{x}.
L0
§ (b) Write down an expression for g{g_l{x}).
6—
Ans | @ ¢h00="2 ()X
Functions fand g are defined on suitable domains by
flx)=10+x and g(x})=(1+x) (3 —x)+2.
N
g‘ (a) Find an expression for f( g (x)).
a
% (b) Express f(g(x)) in the form p(x + q)l +r.
=t
S 1
(c) Another function h is given by h(x)=——"—.
f(g(x))
What values of x cannot be in the domain of h?
Ans | (@) 10+ (1 +x)3-x)+2 (b)-1(x-1)?+16 (c)5and-3
A function f, defined on a suitable domain, i1s given by _fl[x}= .JL .
x +6x—16
What restrictions are there on the domain of f?
S
o A x#—8orxz#2
—
a
S, B x#—4orx=4
o
AN
C x=0
D xz10orxz16
Ans | A




< | Functions fand g are defined on suitable domains by
&
N fix)=x(x—1)+g and g(x)=x+ 3.
=
S (a) Find an expression for f{g(x)).
Ans | (x+3)(x+2)+q (or equivalent)
The functions f and g are defined by f{x) = x> + 1 and g(x) = 3x — 4, on the set of real
numbers.
6‘ Find g(f(x)).
—
a A 3at-1
2
S B 0x'-15
C  9r+17
D 3x'—4a?+3x-4
Ans | A
. . . . . _ x+2
A function f is defined on a suitable domain by f(x) = 5———— .
x"—=T7x+12
o What value(s) of x cannot be in this domain?
—
o .
e A Jand 4
o
S| B —3and—4
o
~
cC 2
D 0
Ans | A
Functions f and g are defined on the set of real numbers by
. flx)=x"+3
. « glx)=x+4
o
N (@) Find expressions for:
N
S (i) fle=));
(i) g(f(x)).
(b) Show that f{g(x)) + g(f(x)) = 0 has no real roots.
Ans | (@)(@i) (x+4)>+3 (ii))x*+7 (b)discriminant = v/-144 , does not exist so no real roots




Functions f and g are defined on suitable domains by f{x) = cosx and g(x) = x +?.

Whart 15 the value L}fflrg{%”?

i)

1l . &
— A e Nl
o 26
a
s | b L.z
= 26
N
NG
C N2
2
1
D 3
Ans | D
~ Functions f and g are given by fix) =3x+ 1 and g(x) = x =2,
[a N
g § (a) (1) Find p(x) where p(x) = flg(x)).
N (i) Find gi(x) where gi(x) = g(fix)).
Ans | (@)(@)3(x2-2)+1 (i) B3x+1)>-2

A function fis given by f(x) = V9 - %

~ What is a suitable domain of f?
o
= A xz3
S B xx<3
N
C -3<x%53
D -9<x<9
Ans | C
® Functions f, g and % are defined on suitable domains by
o
5 fx)=x—x+ 10, g(x)=5 - x and h(x) = lf)g2 x.
©
§ (@) Find expressions for A(f(x)} and h{g(x)).
A {a) h{f(x)) = logy(x* — x +10)
n -
S hg)) = logy(5 - %)
Functions f and g, defined on suitable domains, are given by flx) = xX + 1 and
8 glx)y=1-2x.
5 Find:
N~
3 (a) g(fix));
(V]

(b)) glg(x)).




(a) gflx)) = -2x" -1

Ans
(b} (glg(x)) = 4x -1
Two functions f and g are defined by f(x) = 2x + 3 and g(x) = 2x — 3, where x is
a real number.
S
= (a) Find expressions for:
< () Agl));
S ..
N (i) g(f(x).
() Determine the least possible value of the product f(g(x)) X g(f(x)).
(a) flg(x))=2(2x—3)+3
gf(x)) = 2{2x + 3) - 3
Ans
(h) 16x*-9
minimum value = -9
8 Functions f(x) =3x -1 and g(x) = x*+ 7 are defined on the set of real numbers.
= (a) Find h(x) where A(x) = g(f(x)).
§ () (i) Write down the coordinates of the minimum turning point of y = A(x).
A (i1) Hence state the range of the function A.
(@) (Bx =17 +7
as | B0 (L7)
) y27
8 Functions flx)= and g(x) = 2x + 3 are defined on suitable domains.
—
% (@) Find an expression for A(x) where A(x) = flg(x)).
N (b) Write down any restriction on the domain of 4.
( )" g
N 7 R e
Ans | .- x
8 The function f, defined on a suitable domain, is given by f(x) = . 3_] .
a {a) Find an cxpression for A(x) where A(x) = f(f(x)), giving your answer as a
(% fraction in its simplest form.
§ {(6) Describe any restriction on the domain of 4.
(a) 3(?5 —i-’l)
Ans x+4

by x#—4




2002 P1 Q3

Functions f and g are defined on suitable domains by f{x) = sin{x°) and g(x) = 2x.

(a) Find expressions for:
(1) fglx));
(11} g(f(x)).

A

>
(72]

(@) (i) sin(2x°)

(11) 2sin(x®)

2001 P1 Q7

Functions f(x) = sin x, g(x) = cos x and A(x}= x+ EJ; are defined on a suitable
set of real numbers.
(a) Find expressions for:

(i) fh(x));

(i)  g(h(x)).

A

>
(2]

(@) (1) sin(x-!-%);

(11) cos(x + %)

2000 P2 Q3

fx)y=3—xand g(x) = %, xz0.
(@) Find p(x) where p(x) = flg(x)).

(B) If g(x) = % x # 3, find p(g(x)) in its simplest form.

_x’

A

=
[72]

(@) 3-3

by «x

Specimen 2 P1 Q8

IFunctions f and g are defined on the set of real numbers by

flxy=x—1
g(x) = %%

(a} Tind formulae for
(1) flglx))
(i) g(fx)).

@ flgt)=o"~1, g(fix)=(x=-1y




