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Exponentials and logarithms 14G
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2 d When2In(6bx—2)=35
In(bx —2)=2
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f When In(x*—7x+11)=0

eln(x2—7x+ll) =e°
X=Tx+11=1
xX2=Tx+10=0
x—2)x—5)=0

x=2o0rx=5

3 ac¥—8'+12=0

Letu=¢*
wW—8u+12=0
u—2)u—-6)=0
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When e*=2
In(e*) =1n 2
x=1In2
Whene*=6
In(e")=1In 6
x=1ln6
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3 b Whene*=1

In(e*)=1n 1

2x=0
x=0
When e* =2
In(e*)=1n2
2x=1In2
x=11In2

x=0orx= 7 In2
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Letu=Inx
wW+2u—-15=0
u+5)w-3)=0
u=-5Soru=3

When In x=-5
elnx — e*S
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Whenlnx=3
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e—=5+4e*=0
Multiply each term by e*
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Letu=c¢*
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e Whene'=
In(e*) =In <
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When e¥=35
In(e*)=1In5
x=1In5
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(Inx)>—4lnx—-12=0
Letu=Inx
w—4u—12=0
u+2)(u—6)=0
u=-2oru=6

When lnx=-2
elnx — e*2
x=¢?
Whenlnx=6
elnx — e6
x=¢b

x=e¢lorx=¢b

e —7+12e*=0
Multiply each term by e*
e —T7e"+12=0
Letu=¢"
wW—Tu+12=0
u—-3)u—-4)=0
u=3oru=4
e=3ore" =4

When e*=3
In(e*)=1n 3
x=1In3
When e*=4
In(e*)=1In4
x=1In2?
x=21n2

x=In3orx=2In2
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5 b Whene’® 8=3
In(e’* ®)=1n3
50— 8)=1In3
x—8=+1In3
x=1In3+8

7 b

c e/ —8e+7=0
Let u=e™
wW—8u+7=0
w—1)u—7)=0
u=loru="7
eX=1lore>*=7

When e = 1
In(e®)=1In 1

5x=0

x=0

When e =7
In(e®)=1n 7
5x=1In7

x=+In7

x=0orx=+{In7
d When (Inx—1)>=4

(Inx)>-2Inx—-3=0
Letu=Inx

w-2u—-3=0 b

(u+1Du—-3)=0
u=—loru=3

When Inx=-1
elnx: efl
x=¢!
When Inx =3
elnx= e3
x=¢

x=c¢lorx=¢’

6  When3e* =5
In(3%¢* )=In5
In(3*) +In(e* ) =In5
xIn3+4x—1=In5
xIn3+4x=1+In5
x(In3+4)=1+1In5
_ 1+In5

x_
4+In3

D =6 when t =0 so 6 is the initial
concentration of the drug in mg/1.

—t

D=6¢!°
When ¢t =2
-2
D=6¢e!

D =491 mg/l (3s.f)

—t

When 6¢'° =3

t=6.931471...
t = 6 hours and 55.888... minutes
t = 6 hours and 56 minutes

A 1s where x =0
Substitute x = 0 into
y=3+In(4-x) to give

y=3+1In4
A=(0,3+1n4)

B is where y =0
Substitute y = 0 into
y=3+In(4-x)to give

0=3+In(4-x)
—3=In(4-x)
e’ =4-x

x=4-¢”

B:(4—e’3, O)
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9 a Whent=0, V=27000,
$027000 = Aef =4
When =5, V=18000,
so 18000 = Ae*

Substituting in 4 = 27 000
18000 = 27000¢™

k=-0.08109....=—0.0811 (3 5.f.)
So 4 =27000, k= —0.0811 (3 s.f)

b According to the model,
when =8, V=14 100 (3 s.f.)
so model is reliable.

10 a Consider linear model in the form:
P=mt+c
Whent=0,P=7.6,s0c=7.6

When r=20,P=12.1,s0 12.1 =20m + 7.6

Solve to find m:
12.1=20m+7.6
m=21276 55,

Linear model: P=0.225¢+ 7.6

b Consider exponential model in the form:
P=ab
Whent=0,P=7.6,s0a="17.6
When ¢ =20, P=12.1, s0 12.1 = 7.6h*
Solve to find b:

12.1=7.60*
12.1

_=b20

7.6
In (EJ =20Ilnb
7.6

1
1n[EJ2° —Inb
76

b=1.0235 (4 d.p.)

¢ When ¢ =50, linear model predicts 18.85
million people, and exponential model
predicts 24.3 million people. Exponential
model is best supported by the given fact.

Challenge

g(0)=4ef*°+C=5
A+C=5

As y =2 is an asymptote, C =2
A=3and g(6)=3e?*6+2=10

3e%8=18

68— 8
€ 3

In(e®?) = In$
68=Int

B=1n§
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