IRIDESCENCE EDUCATION CENTER

Secondary 4 — Logarithmic Functions Final Exam Revision Exercise Solutions

1. (a) log 175 = 1log(25 X 7)
=log25+1og7
=2log5 +log7
=2a+b

(b) log+/245 =

log(5 x 7%)

1
10g5+5~210g7

= = =

a+b

1 5x7
©] log\3/3. =§10g 10

1

= g(logS + log 7 —log 10)
1( +b-1)

= —(a —_
3

3x20
2. (a) log 6 = log

=log3 +1log 20 — log 10
=a+b-1

1 3 x 100
logy/15 = — 1
(a) og 5 log —;

1
= E(log 3 +log 100 — log 20)

1
=§(a—b+2)

3
510gx—310g\/; B 510gx—510gx

X
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(b)

(2)

(b)

(©)

1 3/
4log — —log V/ x
g\/} g

1 2
4. <—310gx> —glogx

log(x3y2)+210g% 3logx +2logy +2logx —2logy

8
—glogx
S5log x

8

15

log(3x —y) — log(2x) = y

1 3x —y
0 =
g x y
3x —
T o
2x

3x —y =2x 107
x(3=2-10") =y

o Y
3-2-10v

logz(x + 2y) — logz(x —y) =2

+2
10g3x Y =2
X =y
x+2y_32
xX—y B

x+2y =9x -9y
11

X =—
8)’

logy(y — 2x) = 2 = 2log,(x — )

21o —

logy(y —2x) =2 = M
log, 4
21lo —

loga(y — 2x) — 2 = #

logy(y —2x) — 2 =logy(x —y)
logy)(y —2x) —logy(x —y) =2

—-2x
logzy =2
X =Yy
y—2x _ 2

x=y
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logg y* + logg VY logg(y3\/§)
2logy y ~ logy)?

7
logy y2
logy 8

~ log y?

(a)

| 7
7 logy y2

log, y?

1. 710
35 082

2log, y

3logx A 3log x

(b)

log x

logx5—log | x2 9.
16 Slogx —2

log 11—0

3log x

510g)c—2-l

_ 3logx
- Slogx +2log x

_ 3logx

B 7log x

(a) log(x +6) =log x +log6
log(x +6) —logx =log6

x+6

log =log6
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(b) logs(3x — 1) —logs(x +1)—1=0

1 3x -1 1

() =

& x+1
3x -1 _ sl
x+1
3x —1=5x+5

x=-3 (rejectedas 3x —1=-10<0)

Therefore, there is no solution.

(c) log(3 — 2x?) = 2log(x + 1)

log(3 — 2x?) = log(x + 1)?

3-2x2=x2+2x+1
3x2+2x-2=0

—2+14/28
X=—
6
=2+ 2/7
X =
6
—14+4/7 —1—4/7
x = —\/— or x = ——— (rejected)
3 3
log(x —5y) =2
logx —logy =1
From (1) , we have x — 5y = 100 — (3
From (2) , we have x = 10y — @
Substitute (4) into (3) , we have 10y — 5y =100

y =20
Substitute y = 20 into (2), we have x = 200

52x—3 — 121—3x
(2x —3)log5 = (1 — 3x)log 12
2x log5 —3log5 =1log12 —3xlog 12
x(2log5+3log12) =log12 +3log5

log12 4+ 31log5
X =
2log5+3logl2

x =0.6852  (correctto 4 d.p.)
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9. 2(3x+2):5x—1
log2 + (x +2)log3 = (x — 1)log5
log2 +x1log3+2log3 = xlog5—1log5
x(log3 —log5)=—1log5 —1log?2 —2log3
—log5—1log2 —-2log3
log3 —log5

8.8089

=
I

(correct to 4 d.p.)

10. 16" 3+473.5=6
5
3.4+ —.4-6=0
64
Let u = 4%, we have
5
3P+ —u—-6=0
64

u = 1.40125267 or

4* = 1.40125267
log 1.40125267
=
log4

u = — 1.427294337

x =0.2434 (correct to 4 d.p.)

I1. Let ¢ be the number of years required.
700000(1 — 15%)" < 400000

4

0.85" < —

7

4
t1og 0.85 < log 7

4
log =
log 0.85

t>

t>3.44
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(rejected as 4* > O for all values of x)

Therefore, it takes at least 4 years for the value of the car to depreciate to less than $400 000 .

12. Let ¢ be the number of years required.

6% 2t
(a) 20000 { 1 + - — 20000 > 15000

1.03% > 1.75
t > 946

Therefore, it takes at least 10 years for him to get an interest more than $15 000 .
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6% 4t
12. (b) 20000 ( 1 + e — 20000 > 15000

1.015% > 1.75
t>9.40

Therefore, it takes at least 10 years for him to get an interest more than $15 000 .

13. (a) Substitute (—1, 2.5) and (3, 8.5) into logy = ax + b . We have

25=—a+b
85=3a+b

Solving the system of equations, we have

3
a=— and b =4.
2

3
(b) From (a), we have logy = Ex +4.

3
Hence, y = 102

3x
y = 10000 - 102

1
(©) When y = 0’ we have

1 3,
— =10000 - 102
50

3, 1
27 =
500000

1
—x =log ————
2 500000

x = —3.799313336
x ~—3.80 (corr. to 3 sig. fig.)
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14. (a) Let logy, y = a log, x + b be the graph of straight line, where a and b are constants.
Substitute (2, — 1) and (4, 0) into the relationship.
-1=2a+b
We h
c e { 0=4a+b

Solving the system of equations, we will obtain

1
a=— and b=-2
2

1
Hence, we have log, y = ) log, x =2

y = 210g2 \/;_2
Jr
YT
(b) Required percentage change is
V1.69x  /x
4 4
= % 100 %
\/} (¢
4
1.3-1
= % 100 %
=30%
MC Full Solutions
1. B
Solution
log 036 = log X2
0g 0.36 = lo
& £ 7100
=2log3 +2log2 —log 100
=2m+2n-2
=2m+n-1)
2. C
Solution
32x — 23y

2x log3 =3ylog2
x 3log2

y  2log3

_ log38

B log 9
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C
Solution
logy(x —a) =3
x—a=2
x=8+a
A
Solution
logg x* = logz x — 1
logy x3

—logyx =—1
logz 9 &

1 3
Elog3x —logyx =—1

3
Elog3x—log3x =—=1

logzx =—-2
x =372
1
X =—
9
A
Solution

Given that 10 = 3* and 15 =3”, we have

xlog3 =1
1

log3 =—
X

Consider log 150 = log(10 X 15)

=log(3* - 37)
= log 3*tY
= (x +y)log3
1
=(x+y)—
X
—1+2
X
B
Solution

log, y +1log; 2 =3log, x
2

log, y —log, 2 =3log, x
Y

log, = = log, x>
g22 j25)
DA
2
y=2x3
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7. B
Solution
(1) is true:
As a >0 and b <0, therefore ab < 0.
Thus, log(ab) is undefined.

(2) is false:
1
If a =1, wehave log— =logl
a

= 0 , which is not a negative number.

(3) istrue:
As b <0,wehave log,k <0
log k

<0
loga

Since, k > 1, logk >0,
1
loga

— <0

= loga <0
= loga < logl
=

a<l1

A
Solution
x =ky"
logx =logk +logy”
nlogy =logx —logk
log k

1
logy = —logx —
n n

log k

Hence, the y-interceptis —
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