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Revision: Exponential, Logarithmic and Modulus Functions and their Graphs

Solutions to Practice Questions

2a |2x-3=x
X=2X-3 or
3=x

2b |x+4|=]2-¥
X+4=2-X or
2X =—-2
Xx=-1

2C |x*+6|=5x
X* +6=5x
x*-5x+6=0
(x-3)(x-2)=0
X=2o0r3

x=—(2x-3)
X=-2X+3
3x=3

x=1

X+4=—(2-x)
X+4=-2+X
4=-2(rej.)
notice here that x must be positive
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2d ‘x+%“x—%‘:—5x
|x* —6|=-5x
X*—6=-5xifx*-6>0
x> +5x—6=0
(x+6)(x-1)=0
x=1(rej.)or —6

3 2x2+4x—3=2(x2+2x)—3
=2(x+1)" -5

notice here that x must be negative

or —(x*~6)=-5x if X’ ~6>0
—X* +6 = —5X

X’ —5x—6=0
(x-6)(x+1)=0

Xx=06 (rej.) or -1

/5
Ty

6-r 2
r r ryrnb6-r r-6
709 (ge) ~Greeien

2nrnb-ror-6
r<3'2°-9 _
— XrXZr 12

22

— I,.2 3r32r—12 26—r—2 Xr+2r—12

— r2 3r+2r—1224—r X3r—12

— r.2 33r—1224—r X3r—12

3r-12 _ -3

SoX =X

3r-12=-3

3r=9

r=3

=k =(3) r**1?2*2 =18r° =18(3) ’ = 18_2
27 3
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%4 3(9)-3"+1=3"
3y°-3y+l=y
3y’ —4y+1=0
(8y-1)(y-1)=0
y=1 or y=

3
3 =1 3¥=3"
x=0 Xx=-1

b 27 -3(2)-10=0

y>—-3y-10=0

(y-5)(y+2)=0

y=5 or =-2

2" =5 2" =-2 (rej.)
In5

X =——
In2

6 y =k3*
Xx=0,y=2
L 2=k(3)=k
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%9a

9b

9c

9d

eInx — y

Ine™ =Iny
Inxlne=Iny
Inx=Iny
x=y=e"

Inx

X=e€

_log,alog, b
log, b log, ¢

log, a<log belog,C= ‘log

lg(2x+5)=1+Igx
lg(2x+5)=1910+1g x = Ig10x
2X+5=10x

8x=5

5
X==

8
log, y+log, y=12
log, y

+lo =12

log, 4 J2 Y
5+x:12
2
1.5x=12

x=8=log,y=8..y=2°=256
lg(x+3)-lgx=1g7

Iog(x+3j_lg7
X

x+3:7

X
X+3=7X
6x=3=x=05
82y 2y+1 26y 2y+1
4y+l :2 ’ = 22y+2 :2 ’

26y—2y—2 _ 22y+1

4y-2=2y+1
2y=3=>y=15

c=log,a=1
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10a

10b

y+2X=3=y=3-2X
y =|2x-1]

y=2x-1 or y =—(2x-1)
y=-2x+1
3-2x=2x-1 3-2x=-2x+1
4 =4x 3=1(rej.)
x=1-.y=1
2x+3y =19 = x = D3
[x-y|=3
X—y=3 or —(x-y)=3
-X+y=3
19;3y_y:3 _19—3y+y:3
19-3y-2y=6 -19+3y+2y=6
19-5y=6 -19+5y=6
5y=13 5y=25
13
= — :5
y 5 y
5
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11a  In(3x-y)=2In6-In9

:In§=ln4
9

3X—-y=4

M 2
(ee—y):e:ez”ze
2x—y=1

Using GC, x=3,y=5

1

11b 3v _9(27)" =30 =3*™
p=2+3q

log, 7—-log, (11g—-2p) =1

lo =1
gz11q—2p

2t = !
11g-2p
220-4p=7

220-4(2+3q)=7

22q-8-12q=7

10q =15

g=15..p=65

12 eX—Z‘:eX+1

¥ -2=e"+1 or —(ex—z):ex+1

-3=0 (rej.) or —e'+2=¢e"+1
2e* =1
e*=05
Xx=—=In2

131 Amount = 100(1.05)° = $1477.46
13ii  1000(1.05)" > 4000

(1.05)" > 4

tIn1.05>1In4

In4

In1.05
t>28.41

t>
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So, the year the amount first exceed $4000 = 1900 + 29 — 1 = 2018
13iii  2100(1.05' —1) >1000(1.05")

2.1(1.05') - 2.1> (1.05")

1.1(1.05') > 2.1

1.05' > 21
1.1

tIn1.05>In (2—1j
1.1

t>13.25
So ,the year is 1900 + 14 — 1 = 2003

14a (Inx)2+2lnx=3
Lety=Inx,
y?+2y-3=0

(y+3)(y-1)=0

y=-3 or y=1
Inx=-3orlnx=1
x=e3orx=el=e

14b  og, (a)=log, (30+13)

Change of base of logarithms,
_log, (3b+13) log, (3b+13)

=log,(a)= =

-(3) log, (4) log, (2°)
= 2log, (a) =log, (3b+13)
=a? =3b+13...(1)

b

3a :E :>3a =32b—3

=a=2b-3...(2)
Subt. (2) into (1),

= (2b-3)>=3b + 13
4b?>—-12b+9=3b+13
4b?—-150-4=0
(4b+1)b—-4)=0

b=—£orb:4
4

_log, (3b+13)

= log, (a) 5

When b=—%,a=—3.5

(reject because log, (=3.5) is undefined)
Whenb=4,a=5
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