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Fig. 8.11 :
As shown in Fig. 8.11, a corresponding domain is 3 < x < 4. Co

! Note: Another corresponding domain is 0 < x < 1.

(Answers on p. 562)

(1) Which of the following relations is not a function? State your reason.
(@) (b)

QZ} A function f is defined by f:x ~ 4x + 2. Find the images of —1, 3 and 5.
——————— S————

i

3. A function g is defined by g:x— 3 +x—f—1, x# 1. Find the images of -2,%

5
and T

@ A function f is defined by f: x —~ ax + b. The images of 1 and 5 are —2 and 10 y
respectively. Calculate the value of ¢ and of b. *

. The arrow diagram shows part of the function X ad + b,;+ ¢
r fix— a+ bx+ec. 2 o
Find " :
(a) the values of a, b and c,
(b) the positive number x whose image is 2. 1

\i
o
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@ The arrow diagram shows part of the mapping

. 24 _b
f.x*—? ax+b,x¢ E,a#-'O. /G
(a) Find the value of a and of b. , 1
_(b) Find the element that has an image of 8
under this mapping. A1 _
() Find the two values of x for which
fx) = x.

7. Given the function f:x — ax2+ 7 X# —%b— such that f{0) = —2 and (2) = 2, find
(a) the value of a and of b, ’

(b) the values of x for which flix) = x.
Show that fip) + A—p) = 2f(p).

8. The arrow diagram represents part of the mapping x — ax + g, x# 0. Find

(a) the value of a and of b,
(b) the image of 1 under this mapping.

. b
X ——> ax+ 3
7_! - 23
6

5 -

- 17
4 -
3—/
2 .

9.} The functions f are defined as follows:
@ f:xw—5x—1, () f:x—> ux+1
© f:ix—>5-—x @ f:x— 7 2x
For each of the functions, find
(i) the range corresponding to a domain of 1 Sx <=3,
(ii) the domain corresponding to a range of —1 =flx) <5.

10 The function f is defined for real values of x by f:x > x> — 2x.
(a) Find the range of f corresponding to the domain —2<x=<0.
(b) State another domain for which f has the same range.
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@ (a) Given that fix— 4x* — 3, find a domain of x corresponding to the range

1 < fix) <13. _
(b) Given that g - > (x + 1)%, find the range of g corresponding to the domain
@ 0=x=<2 G) -2<x<2

A function f is defined by frx+> 2(x— 1) + 1.
(a) Find the range corresponding to the domain 0 < x < 3.
(b) Find a domain of x corresponding to the range 3 < fi) < 5.

Twofunctionsfandgaredefinedbyf:x»—) ;i—l,x;e—l,andg:x,_) x 2,x¢2.
x—

Find the values of x for which f(x) = 10g(x). ‘

Two functions f and g are defined by f:x —>

ax —
where a and b are positive constants. Given that (1) = g(1) and 2)g(2) = 4, find
the value of a and of b.

4b1, x# 1, where a and

Two functions are defined by f: x> ax + land g1 x> =7

b are constants. Given that fla) = g(b) and f(;ll-) = g( -2;) , find the poséible values -

of_a and b.

.

3 b .
b’x;bZ’ and g:x=> bx+a,




£e) = ()
' = ff* )

4x+1) x£1, =1
4x
— 2(x+1)
( 4x )—l
x+1
8x
_ x+1

T ax—-(x+1)
x+1

_ & 1
x—1 x¢3

(b) #?is not defined for x =1 and x = —1.

|

f? is not defined for x=1,x=—1and x = .

(7S]

(Answers on p. 563)

For each of the following pairs of functions, obtain expressions in the same form

for gf and fg.
@ f:xm 3x g:x—> 3—2x
(b) fixm> 2x+1, g:x—>2-x

€ f:x—> x—4, g:x&—)%, x#0

(d) f:xw— 1+ 2, g:x|—>x—’£—1, xz1

. For each of the following functions, obtain expressions in the same form for f2 and
r.
@ f:x— 2x+3 M) fix— 3x1, xz1

x -

. x _ 3 1
(©) f.xt——-)x———_l, x#1 C)) f.xHZx——_ » X#

Functions f and g are defined by f:x+ 3x+4, g:x— x+ 6.
Using this notation, obtain expressions for fg and gf. Find the values of x for which

@) f=g, o) fz=gf
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4.

*8.

10.

11.

12.
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deﬁmctionsfandgaredefmedbyf:xw—) 2x+p, g:x— 3x+gq. 2
If fg = gf for all values of x, find the relation between p and g. Given that p = 3,
find the values of x for which ]

@ fif=g ® g=f

Two functions are defined by f:x+> 2x— 1, g:x+> -T—l’ x#—1.

x o
Obtain expressions in the same form for fg and gf. Find the value of x for which

fe=g

A function f is defined by f:x — x+ L. Another function g is such that

of :x > 2+ 2x+ 5. Express gfix) in the form a(x + 1)* + b and hence write = -

down the expression for g(x).

Two functions are defined by f: x> L x#—l,x;&——l,andg:xs—)—’-‘—,
x+1 2 x—2

x#2, x# 1. Obtain expressions in similar form for fg and gf. Find the values of x
for which fg(x) + gf(x) = 0. ' ‘

i i d : X —~1. Ax) = —%—, -
A function f is define by f x»—)x_l_l,x;t 1. Prove that f“(x) 2x+1x¢ 1,

x# —%, and obtain a similar expression for f(x). Hence suggest a possible

expression for f7(x).

The function fis defined by f: x — x+i, x# 1. Show that f2(x) = x, x# 1, and

o
hence express f3(x) and f'°(x) in their simplest forms.

Two functions are defined by f:x— x—2 and g:x = %—, x#0. Express in

similar form,

@ f ®) F, @ & @ ¢

- a >0, is such that fib) = b and f(2a) = 2a. Find the _
value of a and of b. If ff(x) = x, show that > —x —2=0.

A function f:x — xﬁ

A function f is defined by f:x > %— + k, x #0, where k is a constant. Given that

i) = g—ﬂl), calculate the possible values of k.




Observe that the point B(3, 1) on the graph of
of fin the line y = x. ‘

! is-the reflection of A(1, 3) on the graph

Example 13 A function f is defined by f: x — 3 — 2x.
Sketch the graph of f for the domain —1 < x =< 3 and hence sketch the
corresponding graph of f.

Solution:

fx)=3-2«x
fH=3-2(—-1)=5
f3)=3-23)=-3

The graph of fis a line
segment with end-
points (—1,5) and
(3, —3). Reflecting the
graph of f in the line
y = x, we obtain the
graph of f~! which is a’
line segment with end-
points (5, —1) and
(—3,3) as shown in
Fig. 8.20.

(—3r 3)

Y ot

(Answers on p. 563)

@ -3

Fig. 820

1. FEach of the following diagrams shows the graph of a function f. In each case, sketch
the graph of f~'.
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10.

Find ™! in similar form for each of the following functions.

(a) fix3x—2 M) f:ix— le,x;tl
s . 2x +3 1
() f.xHx_z,x¢2 @ f:xm 2x—1’x¢5

A function f is defined by f:x — =9 xz2.

x—2"
(a) Find -0 and f'(1).
(b) Find the value of x for which 4f~'(x) = x.

A function f is defined by f:x— Zxx_-!_-IZ , x#1.
(a) Find ')
(b) Given that f -1(p) = kp, express k in terms of p.

Given the function f:x 6x — %, x> 0, find the value of
@ f'C=Ds ® S

For what value of x is f)y =17

For the function defined by fix—> ;g—i— + b, state the value of x for which fis not

defined. Given that fo=3 and f(3) =2,
(a) find the value of a and of b,
(b) show that ffix) = X, (¢) find f7').

The functions f and g are defined by f1x+—> 2x+ 3, g:x+v> :?,_ x#0.
Write down in similar form, expressions for f2, &, £1, g~%. Find the value of x for
which fg(x) = g~'®)-

A function is defined by fix—

2x + 11 for all values of x except x = 1. Express
X —

the function f ! in similar form and state the value of x for which £~ is not defined.
Find the values of :
@ '3, (b) x for which flx) = Af Y (x).

Functions f and g are defined on the set of real pumbers by f: x> . i

,x#zkand
2

gix— x+ 1

(a) State the value of k.

(b) Express fg in similar form and state the value of x for which fg is not defined.
(¢) Find the value of p for which f7'(p) = g9)-

A function f is defined by fx— 3x 3 for all values of x except x = 3. Show that

x—

#(x) = x for all values of x except X = 3. Find f(5) and f'(5)-
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13. Functions f and g are defined by f:x —

11. A function f is defined by f: x > ;“_“ L x# 1. If £%2) = 3fY(a), find the value

1
of a.

12. A function fis defined by f: x> —%—, x = 1. If fla) + f~'(2a) = 1, find the value

x—1’
of a.

xz_xl,‘x;ﬁl, and g:x— xta

Find ™! in similar form. Given that gf'(3) = 4, calculate the value of a.

» X#0.

‘ﬁ?




Refer to Fig. 8.21, (gH~!: z > x and f g7 ':z > x, we have

(Answers on p. 564)

1. Given the functions f:x — 2x+ 1 and g:x > 5 —x, express the following
functions in similar form.

@ f (b) g © fg
@ (o) © £ ® g

2. A function f is defined by f: x % x#0.

Obtain expressions for the following in similar form.

@ s (b) f* © @ ¢

3. A function is defined by f: x — 1 L xz—L -3
2x+1

2
(a) Write in similar form expressions for f2 and f~'.

(b) Show that (f)~'(x) = (f H%(x).

4. The functions f and g are defined by f:x—> 2x+3and g: x> 3x—2.
Write down, in similar form, fg, ™!, g™, and show that g~if ! = ™.

5. Two functions are defined by f: x ~ 3x + 1 and g:x— ch- (for x#0). Find in

similar form

(@ fgand (fig)”", M) 7, g7 and g7

6. Given the functions f:x — 2x — 3 and g: x > xi — (for x# 1), find in similar
form
(a) fgand (fg)7, (b) f, g7 and g7}

Is fg) ' =g if 12
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(f) Plot 1g y against 1g x, b = gradient, —lg a = (Ig y)-intercept
(g) Plot Igy against x, —~Ig q = gradient, Ig p = (Ig y)-intercept
(h) Plot —';i against x; p = gradient, —q = 61) -intercept
8. Plot 10? against x, a = gradient, b = 10%-intercept
9. h=10, k= -2 - 10. a=1358, b=2.67 1. a=2, b= —04
12. C=12,D=1.5 13. Plot Igy against x, k=12, b=25
14. lgy=blgx+lga; a=03,b=25

Miscellaneous Exercise 7 (p. 118)

L@ y=55- ®) y = 10002 2. h=4k=-16r=4
3.a=3,b=—4 4. Plot y* against x, @ = gradient, b = y*intercept

5. (a) 4 ®) y= 3"2;8 6. (@) p=-3,q=15 (b) x=~34
T.xy=al+b ‘ (@) a=—067, b=747 (b) y=3.26

8. (a) 25.1; 17.78 ®) C=100, a=~1.78 (©) x~8

9. (a) Plot y* against x*. If the graph is a straight line, then the equation is valid and
—% = gradient, 717 = y*-intercept.

(b) Plot lgy against lgx. If the graph is a straight line, then the equation is valid and
d = gradient, 1g ¢ = lg y-intercept.

10. A=21, b=0.56 11. (@) a=2,b=13 (b) =092 (c) 0.28
12. k=739, p = 0472 13. @) a=2,b=0.5 (b) 1.90s () 025 m
14. (a) 091, 1.00 b) 05 () p=—1,¢=05

15. (a) 2.83 () a=—04,b=~2

16. @) m=3,n=2 (b) 126

Exercise 8.1 (p. 128)
1. The relation in (b) is not a function as 2 + ~3 and 2 —= 1.

T2, -2,14,22 3. g 5,19 4.a=3,b= -5

5.@ a=2b=5,c=—1 (b)%

6. (@ a=3,b=1 b) % (© 2%, -3

7. @ a=1,b=-1 (b) —1,2 8.@a=7,b=6 (b) 13

9. (@ () 4<f) <14 (i) Osxsg ® G 3<fO<7 (i) ~1<x<2
© () 2<fo)<4 (i) 0<x<6 @G 1<sf®=<5 (i) 1sx<4

10. (@) O0<f(x) <38 (b) 2=x=<4 )

1. (@) 1<x<2 ®) () 1<gx) =<9 (i) 0<gx) =<9

12. (@ 1<f(x) <9 b 2=<x</2+lorl—V/2<x=<0

13. —%,—% 14. a=2,b=1 15.a=1,b=—-la=~1,b=—1.
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Exercise 8.2 (p. 133)

1. (a) gf:x—>3 —6x fgxH9—6x (b) gf: x> 1 —4x — 40 fg:x 5 — 20

r(c) gf:x|—>;—2———,x#=4;fg:x|——>z—'4,x¢0

JXxF1

Aid) gf:x|—>1;x L, x#+ 0; fg: xH&x
2. (@) fRx>4x+9; > x+—>8x+21

N F2 9 1. g 27x 11
(b)f.x;—->2x+ s x# 1, f PXE TS 1,x%l, 35
© frx>x,x# 1;f3:xl——>-——__—,x¢1
2. 3@x—1) 1 ._ s .. 30— 20 1713
@ frxe 2ES L x# L B T e e T
3. fax 30 +22; gfix l—-—>9xz+24x+22 (@ 1,2 (b) 0, -4
4. gq=12p (a -3 b)) -3
- x_ -_—] M zx—l > =—1- —
5.fg.xl——>x+l,x#= 1; gf: x> o LX#F 0 x 3 6. gx)y=x"+4
. x—2 . . of: 1 —1 -1 3
7. feexi> 2(x—1)’x¢ 1,2; gf:x> 1+2x,x=# 1, 5 (b) 0,2
PR R W 1.l
s'f(x) 3x+1vx#: 1’x¢ 25 f() X5& 1,x¢ 2,X$ 7
-1 1 __ 1
xF Z,...x# (n—l)’x¢ p
9, ﬁ(x)=§f_1 L) =xx#1
10. @) fax>x—4 () fixx—10 © gxx (@) gs:xH%
1. a=1,b=2 12. 1,2
Exercise 8.3 (p. 138)
2. (@) fhx l—é%(x+2) ®) flhxoitE
-1, 2x V -1, x+3
© f .x&—-)x-————_z,x#Z d) f:x 2(x_l),x-/-él
n 7 p+2
3. (a) <73 (b) 6 4. (@) 5 (b) 5p = =5=D
5. @ 3 (b)%;% 6. @ a=2b=1 (© f"(x)=x_1,x#:1
2 1 - . oL 1 .
7. fg xl——);+3 x#0; gft x5 x=#— f hx ,g‘.ka—,x#O,
xz—l
3
—1. X+l ‘ 1_ —-2
8. f .xI—-)x_z,x¢2 (a) 4 (b)z,
_ . _3 =3 1
9. (a) —2 (b)fg.xl——)zx+3,x4= 3 (c)7
10. f(5) =75, f'(5) =15 1. -5 12.%
-1. X . .y =
13. f .xl—>x_2,x=l=2,a 9
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Exercise 8.4 (p.142)
L (@ ffrx>4+3

@ (o) x> 2(11 - 2)

) ghx>5—x

© f":x}—)—;-(x— 1)
2. (a) f“:xl—-)%,x-#o ®) f2xi>x, x£0

@ (FY:xiox, x#0 :
1-x

© fe:x—> 11— 2«
(9] g"‘f_l:xH%(ll - %)

© (Hhixx,x#0

3. 2. 2c+1 _]'_ —-.3_ -1 —-l
@@ = thl—)2ch 3,x¢ 2 ,f X P L XF0,x # 3

4 fexmsbr— L fhxsX=3,; - xHX;Z

5. (a) fg:ng+ Lx#0 (fyhixms—S xe1

®) f Xl i 8 ng,xaﬁO g“f‘xx-) 6 ,x#F 1
6. (a) fg:xl—->5_ XEL (D x e 5+;,x¢-3 x# 1

M) ,g xl—)1 +1,x#0; g if ™ xl—)xi—5 x# —3; Yes
7.f“:xl-—->52 s 8 x+—>1+x,x¢1g‘f xt—->7 ,x¢3;

—1. 7T—x

(fo) .xl——)x_s,x¢3
Exercise 8.5 (p.146)
17,5 —%,13* 2. 1,3 4.0<fm<3;1
5. 1sf(x)<8;§,o 6.%sxs3 7. x<—2or x>4
s.yal,g 9. 4<y=<o0 10. 4<x<5
11. 0,2, 4 12.a=1,b=1
Miscellaneous Exercise 8 (p. 151)
L. @p=3qg=-1 ®) 8 © 3 2. a=3x=-1,3
3. @) fix2—x M) ffrx>x (©) ggex>x,x#0

) fg:xk—)zx*:;,xaéo (e) gfe:x> 2x3_ ,X#0, 3
4. (@) ff:x—>16x— 15 (b)gfx!—-) _3 ,x#-—

© FlhxLla+3) @) glhix>—3 x#2

4 2—-x
-1 20

© (fo) .x}—)——s_x,x¢5

5. (a) 7 M) -5 © 2 @) gl:ix 32Xy
x+1 .

€ fex—> ——=2_ ixl,xqﬁ—l f) gfs: xl—)5x+3 ,xF—1,1

3 by X 11 - 2 o=—1
6'f'XH1—3x’x¢l’2’3 7. ) g=5 8.p=24q 1. .
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