A 2
- //1'/// WORKED SOLUTIONS

~ Mathematics as a language

2 a y=x?—-4x+2 domainis x € R
Answers y= (x — 2)2 -2 range = {yly > — 2}
Skills check b y=—-(x+2)-3 domainis x e R
1 y=x2-3x-1 range = {y|y < - 3}
sV 13 c y=+Jx+2 x+2=0 domain= {x|x=-2}
y:(x—z) 7 x=—2 range= {yly=0}
Vertex is (2_413) Axis ofsymmetryisx=% d y=+3-x 3—x>=0 domain= {x|x< 3}
2 a 3x+4=0,x:—§ x<3 range = {y|y >0}
b 3x*-2x—-1=0 e y=-3x2+6x—1 domainisxeR
BGx+DH(x-1)=0 =-3(x*-2x)—-1
x=—§or1 ==-3[(x-1)*-1] -1
=-3(x-1)2+2 range = {y|ly <2}
3 a y-3=vx-2 f y=+4-2r 4-2x>0 domain={x|x<2}
wx=2=(y=3) x<2 range = {y|y =0}
Lx=(y—-3)?r+2
b _2x—1 .
YT 52 Exercise 2C
gxy+32yi§x—l 1 y=-—|x| domain = {x|x € R}
¥ = 3xy =2y +1 range = {y|y <0}
x2-3y)=2y+1 )
2ya 2 y=|2x+1]| domain = {x|x € R}
X=o_3 range = {y|y =0}
. 3 y=—[2x+1] domain = {x|x e R}
Exercise 2A range = {y|y < 0}
1 a function, domain = {0, 1, 2, 3}, 4 y=2\x—1| domain = {x|xeR}
range = {—1, 1, 2, 3} range = {y|y = 0}
fange = 0] ? range = {yly <0}
¢ notalunction 6 y=|x+4|-2 domain = {x|x e R}

d not a function range = {y|y = -2}

7 y=-2|x—1|+1 domain = {x|xeR}
range = {y|ly <1}

8 y=3|1-2x|-2 domain = {x|x € R}
range = {y|ly = — 2}

2 a function, domain = {x|—- 3 < x < 3},
range = {y|0 <y < 3}
b not a function
not a function
d function, domain = {x|x = — 1},

(2]

range = {y|y =0} Exercise 2D
Exercise 2B 1 y=; 1+2 domain = {x | x = —i}
X
1 yzzx:y:i\/; range:{y|y¢0}
one value of x gives 2 values of y 1 4 . )
eg.if x=4, y + 2 .. not a function. 2 Y= omain ={x|x # 2},

. . range = {y|y# 0
y= Jx , Jx is the positive square root of x ge=yly#0;

. 3
.. each value of x gives just one value of y 3 y=

3—x

domain ={x|x # 3},
range = {y|y # 0}

© Oxford University Press 2012: this may be reproduced for class use solely for the purchaser’s institute Worked solutions: Chapter 2




4 y=—6x5+3 domain={x|x¢—;},
range = {y|y # 0}
5 :itii domainz{xlx;t;},
range = {yly # —1}
6 y:—zlfxx domain ={x|x # —1},
range = {y|y # 3}
Exercise 2E
1 Y= domain ={x|x # —1}, range = {y|y > 0}
2 yzlxill domain ={x|x # 1}, range = {y|y <0}
3 yzli—l domain={x|;c¢0}
If x> O,y:;:1
Ifx<0,y="=-1
- range = {-1, 1}
4 y= I_Zx 1=-x>0 ..x<1
domain ={x|x < 1}, range = {y|y < 0}
5 a Forftobereal, x—12—2>0

=1-2>0
X

=1-2>0
X
o<t
2

so domain= {x|—1 <x L, X # 0}

NN/
b Range= {y|y>0}

Exercise 2F
1, x>0
. y:{—l, x<0
a f(-3)=-1 A0O=1 Am=1 A4=1
b "
0 %

2
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¢ domain = {x|xeR} range= {-1, 1}

1-x, x<-1
y=42.5, ~1<x <6
x2—4, xZ\/g

a f(-3)=4 A0)=25 f(J6)=2 f3)=5
b 3

4
3 /
ro}

2

1
1

4 3 2 19 1 2 3%
¢ domain = {x|xe€R} range= {y|ly =2}

3 f(x):{\/x I, x>0

WORKED SOLUTIONS

3x—1, x<0
a f-1)=-4 A0)=-1 f()=~2 f8)=3
b N

2 —]
ra

>V

0

9}

LSl

A

Ls

¢ domain = {x|xeR}
range = {yly<-lory>1}

x*+1, x<0
g(x)= —%JH—I, O<x<2
—Jx=2, x>2

a f-2)=5 f)=5 f2)=0 f3)=-1
b )/

\ 4

N

32 19 1 2 4%

)
ra

¢ domain = {x|xeR} range = {y|yeR}

Exercise 2G
1 f(x)=4-x> a many-to-one

b f(—x)=4-(—x*)=4-x=f(x) .. even
2 gx)=x°+3x a one-to-one

b g(—x)=(2x°+3(x=-x>—-3x=—g(x)

- odd
3 h(x)= ;—j a one-to-one
-3 _3__

b k()= =7 =—h() - odd

4 p(x)=x*+4x+1 a one-to-one

b p(—x)=(x3+4(—x)+1=—x>-4x+1
# p(x) or —p(x) .. neither odd nor even

-1 0<x<7x
r(x)=41
-1 27<x<37

b If 0 <x<3mx r(—x) is not defined
.. neither even nor odd

g(x)=2x3—4x a many-to-one
b ¢g(-—x)=2(—x)°%-4(—x)=-2x+4x=—g(x)
- odd

T<x<2x a many-to-one

Worked solutions: Chapter 2




7 w(x)=x-2x3+x° a many-to-one

b w(-x)=-x—-2(x)3+(—x)°=—-x+2x3—x°

=-w(x)
- odd
8 t(x)=4x*—x a many-to-one
b (—x)=4(—x)*—(—x) = 4x* + x # t(x) or —£(x)
.. neither even nor odd
9 f(x) = 0 is both even and odd

Exercise 2H
1 f)=2x g(x=+x
domain of f is all real numbers
domain of g is all non-negative real numbers
a 2¢(x) — f(x) domain is all non-negative real
numbers
b f(x) - g(x) domain is all non-negative real
numbers

c (3) (x) domain is all positive real numbers
f

2 f)=|x+1] gx)=vx"-4

domain of f is all real numbers
domain of g = {x|x< -2, x> 2}

domain of (f)(x) = {x|lx<-2,x>2}
&g

3 f)=x*+2x—-1
fg)=r(1)=2
gf(-1)=g(-2)=-
SUFO)=f(-1)=-2

8(g() =g(1 - 2x— 3x?)
=1-2(1-2x—3x?) -3 (1 —2x —3x%?

gx)=1-2x—3x2

Q 0 o

=1-2+4x+6x*-3(1 —2x— 3x2— 2x + 4x?

+ 6x° = 3x%+ 6x° + 9x%)
=—1+4+4x+ 6x> =3+ 12x + 6x%2— 36x° — 27x%)
=—4 + 16x + 12x*— 36x% — 27x*

4 flx)=1-2x gx)=x*-1 h(x)=+2x+4
fe) =flx*=1)
=1-2(x?-1)=3-2«
domain = {x|x € R} range = {y|y <3}
i g(h() = g(V2r+4)=2x+4-1
= 2x + 3 domain
= domain of /4 =

={lyz-1}
i f(h() = f(V2r+4)=1-22x+4
domain = {x|x>—2} range = {y|y < 1}
v h(g()=h(r* 1) = 2( -1)+4
=2x%+2

domain = {x|x R} range = {y|y = \/5}
d flg)=3-2(1)*=1
h(fig(1) = h(1) = V6

a, b i

{x|x= -2} range
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WORKED SOLUTIONS

5 eg. fx)=x-2 g(x) =«
6 eg. g(x)=2x-3 h(x):\/;
Exercise 2I
1 y=3x—1 x=3y—-1
:X;-I f—l( ) x+1
SOy =3("1 ) 1=xr 1= 1=
FUfR) = M ?xzx
Ay‘y=3x—1
MRVARZY
X+1
y==3
5 X
/
_x-1
2 Y= 3
x=2"1 . y=3x+1 fl(x)=3x+1

3

a4

fU @) = S0 =y

3
y‘y=3x+1

/

w

Xt
/y_3

|
w
>

[~
w

FU@) = (Jx+2)2—2 —x+2-2=x
FU@) =V —2+2 =¥ =x

A y=x-2 y=x
[
, _ly=+2
/
/ R
2 2 4%
y=x*+1 x<0
x=y2+1
y=—vx-1,x21 fl(x)=—Vx-1,x21

FE@) = (Varl) 4l=x—1+1=x
S =~V +1-1= ¥’ =«

Worked solutions: Chapter 2




-2 b/
y=x +14\

N

N ~y=-Wx-1

y=x*+4x—-1 x=-1

~

x=y*+4y-1

Y +4y=x+1

y2+4y+4=x+5 -

N

1
N

ol o

y+2)>2=x+5 y =+

_y+2:\/x+5

y=+x+5-2

f(x)=+x+5-2, x>—-4 (sincerange of f(x)is

yz-4)

y=1-2x x=1-2y
2y=1-x
y:l_x
-y =1 - 2xis not its own inverse
S =3x  gx)=2x+1
o=y fw=
gof(x)=gBx)=2Bx)+1=6x+1

_ x—1 _ _ _ -1
o) ="' freg@=r1(%)=
S fTeg () = (gof ) ')
_ 2x+1
T ox-1
x:2y+1

y—-1
yx—x=2y+1
yx-2)=1+x
y:1+x

x=2

) = L’; domain = {x|x# 2}
o

Exercise 2J

1 a b/
Q
6 y=|fx)|
A
/
b 10 X
9.
y =1fx)
b y=1(x) Qyn
A
A
2 | ) X
2
y=Ax|)

0

x —

6

1

WORKED SOLUTIONS

IR SO I N

2 419\ 4%
y =1fx)
y=fllx) A y =)
3
.
\[ 1§ /
a5 AINd 4%
R oy=lfx)|
4
\
D 1 0 X
JANE
q}i
D 1 0 X
/
2
yefx1)/,
(ANREAL
/N \
/
y=1f0] my‘
- /
/
D 4 |0 X
y =|fx)
y=fx) 4 y =)
/
\ /
N\
D 4 N X
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WORKED SOLUTIONS
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5 a N 4 1'.‘}’k
\ I y=—x(x—2
v 1] \ L
\[/
2 |0 75| | do* >
- (1,1) 4 | X
y = ) ' [ V-2
4 / \
00 x-2
b )/
4 5 %
10 :
%3
0 |5~ | 0 7T ox oLt \ Ay=2d3
10 -5 5 10 RENGEY N
32412 3 4 5%
A _3/ :
Exercise 2K BT
1 6 a
A}f y=x+4 A
T
\
L\ ~<
Vi |0 —— ——
= ah 0 > y=1ftx) yT5
\ o X
\
x=l—4 4 b N
1k [T [1]y]= o
iy
2 y=1-3 % U? i i ?V
-+ Ry
'- VAL EAVEARR
s AT T
! N x=% 1 1/l
TOECONT P 1
IR SR (e
| .
sl Exercise 2L
1 a Translation (2 ], re.g(x)=f(x—3)+2
3 2
% . -2 .
X o] 7 b Translation ( 1), re.g(x)=f(lx+2)—1
0
\ / c Reflection in the x-axis and translation [ 1}
\/ 1/ re.glx)=—f(x)—1
© 7‘1 yaxr4 d Horizontal compression by a factor of 1, i.e.
2
) - Ix g(x) = f(2x)
R aeni [ % e Reflection in the x-axis and vertical stretch of
i 2,ie g(x) = —2f(%)
R f Reflection in the y-axis and horizontal stretch
A of 2, i.e.g(x)=f(—%x)

sinstitute Worked solutions: Chapter 2




2 g)=h(-(x—3)orglx)=rh(-x+3)

3 a
)
“1,0) R
5 A |- 4%
(-4,+2) -1 (1,-1)
gx+1)-2
(-6,t3) A
b
(-5,2) A ew
-4,0)
AN y 4%
o @-2
h -2 8(x
(0,-4)
c v
2
F169)
2/0) |(1]1)
o Lo 1O 2 | 4
(-2.5,+1) | | g(2x
d Yy,
2
0 _Z—wly =25 |
6 u | o |0 4 X
[5)-1 ol 1
\ 2 25"/
e
*0,3)
g+ _—1 1,
p 4,2
(-10,1) — 8(x) -2
7 7 (_8’1)
10! 8| 6 a4 o |0 4 X
4 a v
y=f(X)
%
A/ 5
010 19| 4l X
/. \
/ L x ) ) \
) D i M
b Ay=2]|(2«+3)|-2
g/
/
A
fx)=1m|

X

B
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WORKED SOLUTIONS

[ o4
N v=
s Y xD+25
™~ _l 39 1

20
10

5 o740 X
10

f(x)=x(x-1)(x+1)

5 y= 2 +3 =2+9(x+2) =9x+20
3(x+2) 3(x+2) 3(x+2)

Domain = {x | x# — 2}, Range = {y | y # 3}
=_1 .,
6 a x= Y 2
b Whenx=0,y=%=5

= intercept at (0, 5)
Wheny=0,4x+5=0

4x=-5
_ 5
x__i
4

= intercept at (— %, 0)

2x +1 2x+1
- if g(x) = 1, then f(x) = 3 g2x+1) + 2
X

i.e. vertical stretch of 3, then horizontal
1

stretch of %, then translation _;
X Review exercise
1 a function domain = {x|x€R}
range = {y|y <2}
b not a function
¢ not a function
d function domain = {x|xeR, x # + 1}
range = {y|y < —-0.250ry > 0}
2 f(gr@B)))=f(g@)=f(2)=3
('O =T (g 2N = hTI(4) =3

o _ 1) — 1 _ -1 _ x-1
3 fof@=r(Y)= T T i) 2
x—1
_ x-1 _y1 — — 4 —
YEo X5, 2x—yx=y—1
y+tyx=2x+1 y(l+x)=2x+1 =2xx:11

2x+1

S (fef)T@) = T




(=5,-3)
(=2,-1)
(7,-7)

345 X

o
o
1
A
|
o
e
L s o
i

54321\ r7345*
2
3
-4
5

5345 X

LI
o
|
A
|
o
|
e
|
b &b
L 1O

Reflection in x-axis = g(x) = —f (x)
Reflection in y-axis = g(x) =f(—x)
Horizontal shift of 3 units to the left, vertical
shift of 1 unit down = g(x) =f(x + 3) -1

d Reflection in the horizontal line y = 1

=g =f(n)+1
. 5= L
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WORKED SOLUTIONS

f Compression by factor of 1 and reflection in
x-axis = g(x) = —f (2x)
Reflection in y-axis and vertical shift of 2
units upwards = g(x) = f(—x) + 2

7 f(x)is odd, s0 f(—x) = —f (%)

Let x =0, then £(0) = —f(0)
ie. 2f(0)=0

S f(@0)=0
. f(x) passes through (0, 0)

Review exercise

1

f(g@) = f(x?) = 3x>~ 1

b (gl =hG)=

c g'@W=Vr g'(fe)

=g (Bx—1)=~Bx-1

1

d Findhix= ' . y+2=-.y=1-2
y+2 x x
fE) =, =D =3(,-2)~1=>~7
_ 3-T7x
fo=22 g=x
S =1x]  gx)=4x>+2x-5
g @) =4lx?+21x] - 5
yl
T P1 T
\ |
\ [
31 D 1\ 0 J/ X
\ /
F(g(0) = 14x7 +2x =5
%
|
\ " I
\ |
\ [
/ \

3 2 -1 0 1 2 3%

0

Vertical stretch of g followed by translation [32]

9 9
9x = 5x— 160
4x=-160 and ..x=-40

_ 3

8(x)= 2(x +1)
_3-4(x+1D) _ -1-4x

20 +1)  2(x+1)

Worked solutions: Chapter 2




