Chapter 1 Solution

(b)

2x+1 <4x-1

—(4x-1) <2x+1<4x-1
A4x+1<2x+1 and 2x+1<4x-1

0<6x and 2<2x
x>0 and x>1
Sox>1
|2x+]4>|4x—]4
|2x+]42 >|4x—]42

4% +4x+1>16x> —8x+1

12x? —12x <0
12x(x-1) <0
S0<xx1
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(a) |X|+1<2|x| 5
3
S5 <25
16 5
— <a/X
3 3
16
x>
5
16 16
SX>T— or X<——
5 5
®  [l<jx-g
3
x+12
2 <Jx-5
3
2
X +2X+L e —20x+ 25
X% +2X+1>36x> —180x + 225
35x° —182x+224 <0
7(x—2)(5x—16) <0
.'.2<x<E
5
(X)) >5
2|x|+ﬁ>5
2|x|2+3>5|x|
2|x|2—5|x|+3>0

(X -D(2|x-3)>0
~[x[<Lor|X 23
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S.0<x<lor x>§
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4.

f (X)) =[x +2

|x|3—14|x|+8
> x[+2
X|+4
|x|3—14|x|+82(|x|+2)(|x|+4)
|x|3—14|x|+82|x|2+6|x|+8
|x|3—|x|2—20|x|20
X|(|4* =[x -20) =0
|x|2—|x|—2020

(X +4)(x-5)=0

~.|X| <-4 (Rejected) or |x|>5
X >5 (Rejected) or X <—-5
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(b)

x=§ or x=2
4
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For correct intercepts Al
For correct shape A2
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x=1
3x-1 5
1-x
3x—1:50r 3x—1:_5 M1
1-x 1-x
3x—1=5(1-x) or 3x—-1=-51-x)
3X—-1=5-5x or 3x—1=-5+5x
8Xx=6 or —2x=-4
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@ For correct asymptotes Al

For correct intercepts Al
For correct shape A2
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FA(F (X)) = x

[3]

[4]

L2t M1
af (x)+2
2( 2X ]
2—X
Ty "
a(j+ 2
2—X
2(2x) _ M1
a(2x)+2(2-x)
4x
- =X
2ax+4-2x
Ax = 2ax’ +4x—2x°
2x% = 2ax’
a=1 Al
For correct asymptotes Al
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For correct shape A2
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@ Q) For correct asymptotes Al

For correct intercept Al
For correct shape Al
4 y=|f(x)
6
y=r(x)

P—
i

2
1
3
2 0 > 1
x=-3 x=3
(i) For correct asymptotes Al
For correct intercept Al
For correct shape Al
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1. @
(b)
(©)
2 @)
(b)

49(x)+1
fo =
(10w -2
4(4x%) +1
fo =— 7 =
(1000 ="7
(fog)(X) = 162;1
o)) = BN+
(90 =250
(fog)0=-12 =2
X

(fog)(=x) =—(f = g)(x)
Thus, (f 2g)(x) is an odd function.

{y:y=4}

f (%) = (=%)* = (%)’
f(—x)=x*-x*

f(=x) = f(x)

Thus, f(x) is an even function.

As f(x) isan even function, the minimum point
of f has Xx-coordinate L for x>0.
2

Thus, the two minimum points of f(x) have the
same Y -coordinate.

(-3
V2) U2 V2
oL )_1.1
2) 4 2
(o)1
2) 4
Thus, the range of f(x) is {y: yz—%}.
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(b)

(©

(a)

(b)

(©)

f(=x) =—f (X)

Thus, f(x) isan odd function.

f(a)=a
a

2 =a

a“+0.19
a=a(a’+0.19)
a(a®+0.19-1)=0
a(a®-0.81)=0
a=0or a’=0.81
a=0,a=-09or a=0.9

y=0

2-5|-x|
2-9|-x|
_2-5[%
~2-9|«
F (=)= f(x)

Thus, f(X|) is an even function.

f(—x)) =

f (|—x])
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(b)

(@)

(b)

(©)

{xX:x>T7}

f(x)=10-2(x-7)
y=-2x+24
=>Xx=-2y+24

2y =24-x

1
=12—-——X
y 2

1
S0 =12-=x
(X) >

{x:x<2}

f(x) =—(x*~8)
y=—x"+8
—x=-y’+8
y}=8-X
y=38-x
S0 =38-x

1

A2
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(A1) for correct function

(M1) for swapping variables
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(b)
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{x:—13xs4}
2

f(x)=(2x+1)°
y = (2x+1)?
= x=(2y+1)?
Jx=2y+1
Jx-1=2y
Jx-1

2

Ix -1
2

S FY(X) =

(fog)(X) = (4x+7)’
g(x) = f((4x+7)")

g()():«/(4x+27)2 -1
_Ax+7-1
2
4X+6
2
g(x)=2x+3

g(x)

g(x) =
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(a)

(b)
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{x:-5<x<3}

f(x)=—(x—3)’+5
y=—(x-3)°+5
=x=—(y-3)*+5
(y-3)*=5-x

y—3= J5-x (Rejected) or y—3=—5—x

y=—5-x+3
() =—5-%x+3

(97 F)(x)=2x

f=(x) =g(2%)
g(2x) =—/5-x+3

1 f 1
g(z(zxjjz— 5—5x+3
g(x):—‘,S—%x+3
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1. For correct intercepts A2
For correct concavity Al
For correct minimum point Al
¥ [4]
A
y=(/(0)
1
. > X
@
2. For correct intercepts A2
For correct asymptotes A2
Al

For correct concavity
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For correct intercepts A2
For correct concavity Al
For correct domain Al
[4]
y
A
1 %
y=+/(x)
> X
O
For correct X -intercept Al
For correct asymptote Al
For correct concavity A2
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/ 1
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x=0
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