REG-LOG-2425-ASM-SET 4-MATH
et 4ac)

R alE

1. logs(3x +5) +logs(2x +3) = 1 + logy(2x* + 1)
logs (3x + 5) + logs (2x + 3) = log; 3 + logy (2x* + 1)
log;[(3x +5)(2x + 3)] = log;[3(2x% + 1)]
(Bx+5)(2x +3) =3(2x> + 1)
6x% + 19x + 15 = 6x> + 3
19x = —12
12

x:—ﬁ

2. logsz(x +3) + 1 = log;(4 — 2x)
4 —2x
x+3
4 —2x
3l =
x+3
3x+9=4-2x

1 = log;

x=-1

3. (a) gX—4 _ 52+3x
(x—4)log8 = (2 +3x)log5
x(log8 —31log5) =2log5 +4log8
_ 2log5+4log8

~ log8-3log5
~ —4.20
(b) 21—2x i 3x+6 — 54x—l

(1 =2x)log2+ (x +6)log3 = (4x — 1)log5
x(log3 —2log2 —4log5) = —log5 —log2 — 6log3
—log5 —log2—-6log3

X =

log3 —2log2 —4log5
1.32

X

4 (a) 62x+3 — 111-4x
(2x +3)1log6 = (1 —4x)log 11
x(2log6 +4log1l) =log1l —3log6
v log11 —31log6
2log6+4logll
~ —0.226
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7.

(b) 32x+1 . 5x—3 — 124—3x
(2x+ 1)log3 + (x —=3)log5 = (4 - 3x) log 12
x(2log3 +1log5 +3log12) =4log12 +3log5—1log3
_ 4log12+3log5 —log3

¥ = 2log3 +log5 + 3log 12
~ 121

(a) 32x — 6x—2
2xlog3 = (x—2)logb6
x(2log3 —log6) = —21og6
‘o —2log6
2log3 —logb
~ —8.84
by 7'7*-523=0

71—x — 5%—3
(I -=x)log7 = (g —3) log 5

log7 —xlog7 = %ClogS —3log5

1
log7 +3log5 =x (log7 + ElogS)
log7 +3log5
X=——
log7 + %logS
~ 2.46

(a) 10(5%) = 32++1
log 10 + xlog5 = (2x + 1) log 3
x(log5—-2log3) =log3 -1
log3 -1
"7 log5 —2log3
~ 2.05
(b) 2(4.627%) = 7%73
log2 + (2 —x)log4.6 = (x —3)log7
x(—log4.6 —log7) = -31log7 —log2 —2log4.6
x =~ 2.76

(a) The value of the car at the end of 2012 = $224 000 x (1 — 2.5%)>

= $207616.5
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(b) Suppose the value of the car will just drop below $200 000 after ¢ years.

224.000(1 = 2.5%)" < 200 000

25
0975 < =2
<28

25
log 0.975 < log —
t10g0.975 < 0g28

t>45

The value of the car will just drop below $200 000 at the end of 2014.

50
8. (a) Whenx =20, N = 10000 log 20> 3980
The total sales is 3980 when the selling price is $20.

50
(b) 6000 =100001log —
by
50
log— =0.6
X
5_0 — 100.6
X
x =~ 12.6

The selling price should be $12.6.

9. PutK=-32and M =17.6,

2
7.6 = 3 logE —3.2

logE =16.2
E = 1016.2
~ 1.58 x 10'°

The energy released by the earthquake is 1.58 x 10'°J.

10. Let I be the sound intensity before playing the music, then the sound intensity after playing the
music is 21.

Let 8 dB be the sound intensity level after playing the music.

1
45 = 10log —
Iy

21
S =10log —
Iy
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Therefore,

21 I
L —45 = 10(log——log—)
Iy Iy

21 I
- IOIOg(— X 70)

Iy
= 10log?2
B =45+ 10log2
~ 48.0

The sound intensity level after playing the music is 48.0 dB.

11. Let /; and I, be the sound intensities measured on the road before and after building noise absorber

respectively.
1
75 = 101log =
Iy

I
65 = 1010g1—2
0

Therefore,
I I
75-65 = 10 |log = — log =
Io Io
L
1 =1log -+
og 12
I
L-10
I

The sound intensity measured on the road before building noise absorber is 10 times that after

building noise absorber.

12.  (a) Suppose the number of bacteria will become 2x after n hours.
x(1+5%)" =2x
1.05" =2
log 1.05" = log 2
nlog1.05 =log?2
n=14.2
The number of bacteria will become 2x after 14.2 hours.
(b) Suppose the number of bacteria will increased by 50% after ¢ hours.
x(1 +5%)" = x(1 +50%)
log 1.05" = log 1.05
tlog1.05 =log 1.05
t~8.31

The number of bacteria will be increased by 50% after 8.31 hours.
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REG-LOG-2425-ASM-SET 4-MATH-MS

1 E
13. (a) PutN = 3 into N = logg vk

L, E
37 %8873
E !
— = K3
32 8
E =64

Put E =64 and M =3 into M = log, E,

3 =log, 64
64 =a’
a=4
(b) Put £ = 2576 into M = log, E,
M =log, 256
= log, 44
=4

The magnitude of the explosion is 4 on Scale A.

14. Let E| units and E» units be the energy released before and after the amendment respectively.

2
7.8 = glogEl +2.9

2
8 = glogEg +2.9

2 2
8§-78 = §logE2 +2.9- glogEl -29
2
0.2 = g(logEz —logEy)
E>
0.3 =log—
og E,
Er _ 03
E;

: E, - E,
Percentage increase =

1

= (2 - 1) X 100%
E;

~ 99.5%

X 100%
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