The notation for composition used in this book:
[07-01-01-NAM-11]
fg(x) means f(g(x)).

The figure shows part of the mapping f
fix— px+gq. x > fix)
Find 5

(a) the value of p and of g, /
(b) the image of 3 under f, 5
(¢) the element whose image is 8. »

\\l —4

Given that f1x > 2 +%, x#0, and that f“( -;-) = —2, find the value of a. Find

also the elements which are unchanged under f.

Given the functions f:x+— 2 —xand g:x > % (for x #0), find in similar form,

@ f7, b)) f (© gs @ fz (e) gfz.

Functions f and g are defined by
fix— 4x—3,
gix— 2—%, x#0.

Find an expression for the function

@ f ) g, © f7 @ g, e ()"

Functions f and g are defined by

f:xr——>——x_3,

2
. 3—x -
gix— P xz—1L
Find
@ f7'Q, (b) gfA-D, (c) fef2).
Express in similar form, the function
@ g e fa ® g

A function f is defined by f:x — , x# 1L

1—x

how that f2: X f 1.
(a) Show that f2:x — 2xorx;atz,l

(b) Obtain f? in a similar form.

A function  is defined by & : x &g— (for x # 3).
o

(a) Show that (3 + p) + k(3 — p) = 2 where p is a positive number.
(b) Find the positive number ¢ such that i(q) = g — 1.



8. Functions f and g are defined by
fix— 4x =3,
g:x+— px+gq, where p>0.
Find the values of p and g for which gg(x) = fix) for all values of x.

9. Functions f and g are defined by
f:x— ax + b, where a and b are constants,

3
X . X #2.
g:x — X

Find expressions for fg and gf. Given that fg(5) = 5 and 27'(2) = f2), calculate the
value of a and of b.

10. The functions f and g are defined by

fix— 2‘—:—2 x#0,

1
: - 0.
g xt—)x, X #

Show that
(@ fix) =2gx) + 3, (b) fAx) = 2gflx) + 3.

11. Sketch the graph and find the range of each of the following functions for the
domain —2 <= x = 3.
(@ fix— |2x+1] (b) gix—>x¥—-x—-2
(© h:xw P-4 d k:x— 3-—|2-2|

12. For each of the following functions, state the range that corresponds to the given
domain.
(@) flx) =[2x — 9| for the domain 0 < x <6
(b) g(x) = (x —2)*>— 3 for the domain 0 <x <35
() A = |2 — 3(x — 1)} for the domain —1 < x <2

13. The diagram shows the graph of y
y = fix). The scale is the same on 4
each axis. Copy the diagram and on it 8-
sketch the graph of y = f~!(x), 77
indicating the point on y = f~!(x) 6 73, 6)
corresponding to the points P and Q. 5
State the relationship between the 4-
graphs of y = f(x) and y = f~'(x). -
Hence calculate the element whose
images under f and f~! are the same. T_
o , P(1‘, O)I ey



14.

15.

16.

17.

Functions f, g and # are defined by

fix—> 1 —2x
g:x— x+1|,
h:x— x> —2.

(a) Evaluate gh(—4) and f'gh(—4).

(b) Find in similar form, gf, f¢ and gh.

(¢) Find the elements whose images under fg are —3.
(d) Show that hg :x — x*+ 2x — 1.

x+§,x¢2,andg:xi—> mx + ¢, where
=

Functions f and g are defined by f: x —

m and ¢ are constants.
(a) Obtain an expression for £~ 1.
(b) Given that g7'(2) = f(3) and gf '(2) = 5, find the value of m and of c.

A function fis defined by f: x — |x* — a| + b where a and b are constants. Given
that f{—2) = b and f{3) = 8, find the value of a and of b. Sketch the graph of f for
—2 =< x = 3 and state the corresponding range.

Functions f and g are defined by
 fixe &2
gixm> ;—Inx,x>0.

(a) Show that f™':x — In x + 2, (for x > 0).
(b) Find in similar form, g”! and gf.



Miscellaneous Exercise 8 (p. 151)

1. (@) p=3,qg=—-1 (b) 8 (¢ 3 2.a=3, x=—-_.
3. flhxPp2—x b) frxx (c) gg:x—>x,x#0
(d)fg:xl—)zx_3,x¢0 (€ gfe:x>—X _ x#0,3
2x — 3 2
4. (a) ff: x> 16x — 15 ) gf: x> XTIl 3
4x -3 7
© flhxsle+3) @ ghxis—S5_ x#2
4 2—x
© (f)ixms=2  x#5
5—x
5. (@) 7 (b) -5 (© 2 d g x> 3:1‘,”&—1
X
(e) fooxm—— 2x , x#F —1 (f) gfg:xHu,xqﬁ—l,l
x+1 1—x
3, X 11 = - - _
6.f.xl—>1_3x,x¢1,2,3 7. (b) g=5 8. p=2,4¢ 1.
s 20 o 2-b, o3, 1
9. fg: x> x_2+b,x=#2,gf.x|r—>ax+b_2,x=# - v a 2,b 5

3

11. @) 0=sf() =<7 (b) ——2% sg(x)=<4 (© 0=hx)<6 d —4=<kx=3

12. (@ 0sf(0) =9 b) 3=gx)=<6 (¢) 0<=<h(x)<10

13. The graphs are reflective images of each other in the line y = x; I%

14. (a) 15, -7 M gfix=|2— 2} fgxis 1 =2|x+ 1], ghix> % — 1]
© -3, 1
15. (@) fae 2B gy (b) m=3,c=—13

16. a=4,p=3,3=sy=<8
17. (b) g x> €™ gf:x|—>%(x— 2)



