UPSKILL 4.1a

1(a) 2%9+1x2%d,g
:23d +1-3d+3
- 04
=16

(b) 31—” X27n+1+9n +1
=31—n+3n+3—2n—2
=3°
=9

(C) 53X252n—1_54n +1
=53+4n—2—4n—1

2(a)

3N n2-n
O
:33n+2—n—4—2n—1
=373
1
S27

3 2

2x? 9y2

© 45| |3

3y )| 4x
_ 8¢ syt
27y3  16x8

_Ey
2

25m % 2m+1 % 5m+1
2m—1 x 53m+2

(d)

_ 52m+m+1—3m—22m+1—m+1

—51x22
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3 2n+4 _2n+2 _22n
=2Np% _oMp2 5N
=(16-4-1)2"
= 11(2”)
k=11

4 3m 30y 9(3”—2)
n
=3"3+3" +9{%}

= (3+1+1)(3”)

o

h=5

5 52 _7(5" |- 256" 1)

—5"52 —7(5” )— 25(%]

=(25—7—5)(5”)

=13(5”)
q=13
UPSKILL 4.1b
1) 8la¥)- 163—_22)‘

23+2x _ 25—4(1—2x)
3+2x=5-4(1-2x)

3+2x=5-4+8x
6x=2

3y-4(y-D) _ 52y
y-4ly-D=-2y
y—4y+4=-2y
_y =-4
y=4
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3t-1
(c)g——:lzsﬁ+3
52—t

52(3t-1)
5(2-t)

56t-2-(2-t) _ 53t+9
6t—2-2+t=3t+9

=13
=13
4
3 —
_°  _19%5
2 7 =12x
x 5
2 4
3=12x5xx S
2 4
3=12x5 5
2
1. .75
4
2
272_x 5
o
X=2 2
x=2%=32
m
3@ 22 62
25"
53m 4
53m—2n:54

3m-2n=4 ... (1)

2x4M =32"
21+2m :25n
1+2m=>5n
2m-5n=-1 ...

6m-4n=8

() ém-15n=-3 ...

1liIn=11

n=1
From (1) :
3m-2) =4
m=2

2

() x 2
) x 3
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(b) 3P x9%4 =27

p+49=3 ... (1)

1

254 125

5P~20 _ 573

p-29=-3 ... (2)

1) -@):

60=6

g=1

From (1) :

p+4Q)=3
p=-1

4 (a) 5n+2 _5n+1 _5n - 19
552 _5'5_5" _19

2506" )-5f5" )-5"
195" )19
5 =1
=0
(b) (r+2) 3r+1
2(3" xszy-3(3)=45
(18-3)(3") =45
15(3") =45
3'=3
r=1

5 5m+1 — 7n—l — 35'( — p

1 1 1
5=pm+1 7=pn—1 35=pk
5x7=35

11
pm+lx pn—l — pk
1 1 1

_ =
m+1 n-1 Kk

(n-D+(m+1) 1

(m+)(n-1) K
m+n 1

(m+1)(n-1) k
k(m+n)=(m+1)(n—1) [Shown]
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33=pm

phxpk = pm
1 1
=
h k
h+k_£
hk m

hk
m=——o

h+k

3|

7 120 000(0.95)" = 102 885
0.95" =0.857375

0.95" =0.95°
n =3 years

UPSKILL 4.2a
1 (a) /50 =,/25(2) =512
(b) V147 =/49x3 =73
() +/288 =[144(2) =122
(d) V450 =+/225x 2 = 15,2
(e) ~/800 =/400x2 =202
2 (a) V3x+/27 =4/81=9

(b) 66 x3v/24 = 18,144 =18(12) = 216

(©) V18x+/125++/2
_ J9x2x+/25x5
B J2
3J2x5y5
2
1515

3@ V12 -327 ++/48

—2\3-3x3/3+43
=33
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3

5(a)

(b) /45 ++/125-24/5

=3J/5+5/5-25
=65

(©) V27 —V12+24/75
=3/3-23+2x5/3
ENE

(d) £ £_J_

g><5\/§><Z><4\/§

26
3\/5 X 3\/_
Y

(©

1 1
—+—
347 3447

3447 +3-7

3-6-46+2
S 3-2
-5-216
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3J/5-42

2J5+3/2

~ [35-v2)l2v5-342)

25 +3v2)(2v5-342)

_ 6(5)-910-2410+3(2)
20-18

_ 36-114/10
2

3/2-2y3
32 +2./3
 [3v2-243)3v2-243)
V2 +243)(3v2-243)
~9(2)-66 —6:/6 +4(3)
18-12

30-12/6

6
5-2J6

1

-5-2./6

(©

(d)

UPSKILL 4.2b

1 - 4F +[-5- (3P
=40
=2410 units

2 tan 60° xsin 45°

2 2
3 X_+y_:l

45 50
x-intercept = + V45 =135
y-intercept = ++/50 = 15/2
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4

4 (a)

J2x—1-+/x+3=1

(Vax—1-vx+3)* =12

2x—1-22x—1/x+3 +x+3=1

3x+1=2y/2x-1Jx+3

(3x+1)% = (ZMJX_H>2
9x% +6X+1= 4(2x-1)(x+3)
9x% +6x+1=4 (2x2 +5x—3)
9x% +6X+1=8x2 +20x—12

x2 —14x+13=0

(x=-1)(x-13)=0

x=1orx=13

x =1 is not accepted because it does not

satisfy the original equation.

S.x=13

(b) J3X+4 —x+2 =-/x-3

(©

(J3x+4—Jx+2)2 :(JX—S)Z

3X+4—24/3x+4/X+2 +Xx+2 =x-3
3X+9=2v3x+4/x+2

(3x+9)2 :(ZMM)Z

9x? + 54X +81=4(3x +4)(X+2)

9x? +54x +81=4(3x? +10x +8)

9x2 +54x +81=12x2 + 40X + 32

3x2 —14x-49=0
(x=7)@Bx+7)=0

X=7 or x:—Z
3

7. .
X= ~3 is not accepted it does not

satisfy the original equation.

SX=7
V2p-1+,p-1=5

(V2p-1+p-1f =52
2p-1+2,/2p-1/p-1+p-1=25
2/2p-1/p-1=27-3p
ley2n-1/p-1f =27 30
4(2p-1)p—1)=729-162p+9p?
4(2 p? —3p+1): 729-162p+9p?
8p2—12p+4=729-162p+9p>
p? —150p+725=0
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(p—5)(p-145)=0

p=5or p=145
p =145 is not accepted it does not

satisfy the original equation.
S p=5

UPSKILL 4.3a

1(a) 11%2 =121
2= |Og 11 121

(b) 7° =1
O=log;1

3 1
c) 53=—
© 125

1
—3=logs —
95125

2(@) log,x=3
x=2%=8
(b) log3 x=-4

x:3‘4:i
81

(c) log 464 =3

64 =x3
X=4

1
(d) logy5=>
1
5=x2
x =52 =25
3 (a) log g 0.1945
= -0.7111

=-0.1390

(c) logqg 7.314
=0.8642

(d) Ig 335.7
= 2.5260

4 (a) log g x = 0.9566
x=9.049
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(b) log 19 x =0.7443
x=5.550

(©) lgx=1.8151
X = 65.33

(d) lg x =2.0986
x=125.49

5(a) log381

:Iog334
=4

(b) log 5125

=Iog553
=3

(c) loggs 8
1
=log gy 642
1
2

6 (a) log, x°yz°
=Iogax3+loga y+|ogaz5
=3log 4 x+1log, y+5Ilog 5 z
=3p+Qq+5r

2
X
(b) log, 2—3\5

1
= log, x? +log, y2 —log, z°

:2Iogax+%logay—3logaz
1
=2p+=q-3r
p Zq

4
X

(€) loga ——

a y322

:Iogax“—(loga y3+Ioga22)

=4log ; x—(3log 5 y+2log 5 2)
=4p-39-2r
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7 (@) log, (%}

_| 52
=100 3—2

=I09252—Iogz32
=2k -2m

(b) log , 360
=log, (23><32><5)
:I09223+I09232+I0925
=3log,2+2log,3+log, 5
=3+2m+k

g W W NN NN

(©) log, +/60
1
= log,(2x2x3x5)2

= %Iogz(2x2x3x5)
= l(2+m+k)
2
=1+£m+1k
2 2

(d) log, 7.5

= log, (E)
2

= |og 2 (ﬁj
2

=log,3+log,5-log ;2
=m+k-1

8 (a) loga 200
= Ioga(23><52)
=3log , 2+2log 5 5
=3h+2k

200
100
50

25

(b) loga[ ! ] 1

g o DN

25

= log ﬁ
a 52

=2log,2-2log 45
=2h- 2k
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360
180

90
45

15

6

64/a
125
1
| 2632
= Og
a 53

() log,

= 6Ioga2+%logaa—3loga5

= 6h+£—3k
2

9 (a) log 5360
~ logs (23x32x5)
=3log52+2logs3+log 55
=3m+2n+1

g W W NN NN

(b) log 50.96

=log 24
° 25

_ log 22x3
5 52

=3log52+logs53-2logs5
=3m+n-2

10 (a) 2lg4+2Ilg5-1Ig 4

_ 42 x5?
J 4

=log 10 (200)
=2

(b) 3I0925—6I092(%j—3logzlo
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360

180
90
45

15




(©) log Ex(g zxg
2116 \5) 243
= log, 2
=1

11 (a) 119911 _13

3log, 5 _ Iog753

(b) 7 7 =125

1
=log - 49 | (4
(© 52 ° =5%5Y% _4

UPSKILL 4.3b

1 () logy8 129208 _; go3
logy0 3

(b) logs137 = —'Olglo L7
(o]

J10

logqg 0.25

c) lo 0.25=
(c) logos 1091003

2 log 3125 x log 5 81
_ logq0125 N logqp 81
log1p3 logyp5
_logyp 53 5 l0og1g 3*
logp3 logq5
_ 3log105 N 4logq 3

~ logip3  logy5
= 3x4
=12

3(a) log,30
=log ,(2x3x5)
=log,2+log,3+log,5

=1+1.585+2.322
=4.907

(b) log, [g]

=log,5-1log, 6

=log ,5-1log 5 (2x3)
=log,5-log,2-1log, 3
=2.322-1-1.585

= -0.263
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=3.057

=1.151

(c) log5 6
_log, 6
" log,15
_ log,(2x3)
" log,(3x5)
_ logs2+log,3
- log,3+log, 5
141585
© 1.585+2.322
2585

3.907
= 0.662

4 (a) log 542
= |og5(2><3><7)
=logs52+logs3+logs7
= a+b+c

(b) log 2.1

=log 21
~ 0510

1o (3><7j
~ 1905 2x5

=logs 3+logs7—-logs2—-logg5
=b+c-a-1

log 5
6 ® 49
c) logys — =

(©) log25 7 logs 25

_logs 6-logs 49

logs 52
_logs (2x3)-logs 72
- logs 52
_logs 2+logs53-2logs 7

2
_a+b-2c
2

5 x=3" ‘ y=3t

logzx=r logzy=t

3
() logs (Xgil}

= log3 x+3log 3 y—Iog334
=r+3t-4
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3
(b) log X—]
: (VS

_logzx® —logs y°

log39
_ 3logz x-5logsy
Iog332
_ 3r-5t
2
6 loga=r log;a=t
1 1
Iogalle |Oga7=¥
log, 77 =log ; (11x7)
=log,a1l+log 47
11
= —4—
r t
=t
rt
7 logyya= logaa __ 1
log, xy log, xy
3 1
log, x+log, y
B 1
0.26+0.24
1
0.50
=2
UPSKILL 4.3c
1(@ 5%=7
xlgbs=1Ig7
a7
lg 5
x=1.209
(b) 5X+3:9
(x+3)lg5=1Ig 9
xlg5+3lg5=1g 9
X:Ig 9-3lg 5
lg 5
x=-1.635
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8

(€ 02%=0.7**+?
xlg 0.2=(x+2)lg 0.7
xlg 0.2=xlg 0.7+2Ig 0.7
x(lg 0.2—1g 0.7)=2Ig 0.7
o 21g 0.7
lg 0.2—1g 0.7
_ 2lg07
T lg02-1g0.7
x =0.5694

(d) 72x+1 :5x—3
2x+DIlg7=(x-3)lg 5
2xlg7-xlg5=-Ilg7-3lg5
x(2lg7-Ig5)=-Ig7-3lg5

o —lg7-3lg5
2lg7-1g5

‘ —2.9420
0.9912

X =-2.968

©  [*)*2)-13
lg 2¥ +lg 5**2 =g 13
xlg 2+ (x+2)lg5=1g13
x(lg2+Ig5)=Ig13-2Ig 5
_lg13-2Ig5
~ Ig2+Ig5
x= —0.2840

2(a) log76x=2log;3

log; 6x = log > 32
6x=9
3

X==
2

(b) logs (x—2)=%|ogg 25

1

logs (x—2) =log4 252
x—2=5
x=7

(c) logz3x—log35=4
X
log;| = [=4
93(5)
X_g34
5
x =405
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(d) log, 2+1log 16 =5
log,32=5

32=x°
X=2

(e) 2Iogx3+%IogX16=2

N

Iogx32+logX16 2
log (9% 4)=2

36 = x2
X=6

(f) log 410+ 2log , 2=3+3log 4 3+1log 4 5
10x4
logy | —— |=3
gx(27x5j
8.3
27

2
X=—
3

3 (@) logy (3x—1)=1+log, (x+1)
log, (3x—1)—log, (x+1) =1

3x-1
lo =1
92 [ x+1)
3X—l:21
X+1

3X—1=2x+2
Xx=3

(b) log,5+log, (2x—1) =1+log, (3x+1)
log,5+Ilog, (2x—-1)—log , (3x+1) =1

3x+1

10x-5 _ 21

3x+1

10x-5=6x+2
4x =7

092{5(2"‘1)} 1

X=—
4
(c) logz (x+3)=2-log 3 (x—5)
logs (x+3)+logs (x—5)=2
log 5(x+3)(x-5)=2
x2 _2x-15=32
X2 —2x—24=0
(x+4)(x-6)=0
X=4 or Xx=6
Xx=4 isnot accepted.
. X=6

© EPH Publishing (M) Sdn. Bhd. (473626-T) 2021

4(a) logg y+4loggx=2
logg y+l0gg x4 =2

logg x4y=2

x4y:81

_8

X4

(b) logzy+1=3logjx

logs y—Iog3x3 =-1
y

log; = =-1
x3

y -1
2 -3
3

YZ?
5 (a) log o5(x—1)=log5(x—3)
logs(x—1)
logs 25
logs(x-1) _
I09552
log5(x—1) =2log 5(x—3)
logs (x—1) = logs (x—3)°
x—lz(x—3)2
X—1=x%—6x+9
x2 —7x+10=0
(x=2)(x-5)=10
X =2 is not accepted.
SX=5

= logs (x—3)

logs(x—3)

(b) 2+2log4 (x—6)=1log 5 x
+2Iogz(x—6)

2 =log, x
log, 4 92

2+—2|092(Xg6) =log, X
log, 2

2+log 5 (x—6) =log 5 x
log , (x—6)—log , x =-2
X—6
log) ——=-2
92 X
X—6
X
4Ax—24 =X
3x=24
x=8

I

9
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6(a) logsy=log,x 2 2000(1.05)' > 4000

10925 _log,, x 105t > 2
l0g232 tlg 1.05 > Ig 2
log, y _ log, X g2
> lg 1.05
L9y =Skg; X t>14.21
log, y=log, x° tinimum =15 years
y=x°
3 5000(0.92)" <3000
(b) logg y—Iog3x=% 0'92n<§
logs y 1 nlg0.92 <Ig 0.6
—logz x=—
l0g39 2 _lgo6
1093Y _jogyx =L g 0.92
2 2 n>6.13
1093 y—2log3 x =1 Nminimum = 7 Years
logs lz =1 )
X 4 joe’O'Zt _Jo
y 2
73 1
X e 02t _ >
_ 2
=3 0.2t = log ¢ (0.5)
t —02t=In05
7 400000 (1.02)! >500 000 o2t 06551
1.02" >% t =3.466 years
tlg 1.02 > Ig Gj 5 «/BX+4—Jx+22=Jx—3 2
4 1.25 (J3x+4—Jx+2) =(Jx—3)
g 1.
" 19102 X+ 4— 2\3X+ AKX A2+ X+2 = X—3
t>11.27 3X+9=23x+4/x+2
tminimum =12 years (3X—i—9)2 = 4(3x+4) (x+2)
9x% +54x+81= 4(3x2 +10x+8)
UPSKILL 4.4 3x% -14x—-49=0

1 450 000(L.03)" > 600 000 (x=7)@x+7)=0

103 >0 x=7 orx:—%
4 — 7 is not accepted
tIglOS>|g(—j X——§ is not accepted.
3
SoX=7
(3]
3 6 y=ax"+2
Ig L.03 The curve passes through the point (3, 7).
t>9.73 Thus,x=3andy =7.
tminimum =10 years 7-=a@)"+2
5=a(3)" ... (1)

The curve passes through the point (9, 52),
Thus, x =9 and y = 52.
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52=a(9)" +2
50-a(3?)"
50:a(32)” Q)

@ . af)]" s

@ a@" 5

3" =10
nlogqg3=logo10

1

n=
logqp 3
n=2.096

Substitute 3" =10 into (1).
5=a(3)"
5=2a(10)

1

a==
2

Summative Practice 4

23(2” - 4) x 22(” +l)

2—6n ><214n—7
:26n—12+2n+2+6n—14n+7

= 273

n _3n
, (2x3)2 x(2°x3)"*1x3 2
5n
22
n 5n n 3n

—+2n+2-— —+n+l-—
=22 2 x32 2

33"3%-3"3? 33 g]—2(3”“)
3

= (27—9—9—2)(3”‘)
:7@m)
k=7
43973 g2y
Equating the indices :
y2+3=4y
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y2—4y+3=0
(y-1)(y-3)=0
y=1or3

5 3%X-1= 363X

X
3 363
3

X
3—+3X =36
3

%(SX):%

3X

6 5%T2+125 (5*1):1 250
(5")(52)+125 (%J:l 250

(25+25) (5*) =1250
gx _ 1250

50
5% =25
X=2
1

ot
<33)<2X -5) _ [32(x +1) ]‘%

Equating the indices:
6x—15=—(x+1)
7x=14
X=2

7 272X—5 _

8 28 =5° —20¢ =k

22 =k 5° =k 20° =k
1 1 1
2=ka 5=kb 20=k¢
22 x5=20
2 1 1
ka xkb =k4
21 1
7+7 —
ka b =kc
2 1 1
—_t—=—
a b c
2b+a 1
ab c
_ab
a+2b
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1

3+42

i (3+1\/§J(%J
2
2

3-v2
9

9 (@)

3-42

7

(26255

V5443 JJ/5-43
_ 2(5)-24/15-/15+3
B 5-3
_13-3/15

2

. 3W2-243)(3/2-2/3
3W2+2J3 )| 32243
_ 9(2)-64/6 —6+/6 +4(3)
- 9(2) - 4(3)
_30-12/6
6

-5-2J6

1 1
NN,

1 1
= +
1+2+2\/§ 1+2—2\/§
1 1

= +
34242 3-242
3-2J2+43+242
9-4(2)

6
1
6

10 log 2 70 = log, (2x5%7)
=log,2+log,5+Ilog, 7
=1+p+q

11 logs [2%} = logs (gj
3x5
=logs (T)

=log3 3+1log35-1log37
=1+m—q
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12 m=2" n=2"
logo,m=r logon=t

o mn?
92 16

1
—|og m_zn
? 16

:%Iogz m+|0g2n—log224

=£r+t—4
2

13 log g 45
_log, 45
log, 8

_ Iogz!32 ><5!

I09223
2log,3+1log, 5
- 3log, 2
2h+k
E

14 logzab=1logza+logzb

1 1
=Ioga?,JrIogb3
11
= -4z
m n
_m+n
~ mn
15 IOnga:loga21
B 1
~log, (3x7)
B 1
logy3+log, 7
1
p+q
16 Iog&9=u
|Ogg\/;:%
lIoggx:1
2 u
Ioggx:g
u

logg x3 =3loggx=§
u
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17 3-af 5-al 23 log 1ok + 6k + 28)= 2

log43=p loga5=0 k2 + 6k + 28 =107
, . k% +6k-72=0
0312 =log; > (k—6)(k+12) =0
=log35-Ilog33 =6 or 12
_ :ogaz_1 24 2+2log4(p—6)=1log, p
09 4 _
q 242 M :IOQZ p
_4q_ log, 4
p
lo -6
_q-p 2+2[—92 ;p )}=|092p
p

2+log,(p—6)=log, p
log,(p—6)—log, p=-2

18 logqs 75 = :09215 5
0g,16 Iogz[—p_ ]:—2
_Iogz!3><52’ P
log, 2* p=6_,2
log,3+2log, 5 P
B 4 6_1
_ p+2q p 4
4 4p-24=p
3p=24
19 32x—1= 4X p=8

(2x-1)lg3=xlg 4

2xlg3-xlg4=1Ig3 25 log, m—logg2m=3

x(2lg3-1g4)=1g3 Iogzm_logzzm:3
K log, 8
2lg3-lg4 Iogzm_I0922r3n_3
x=1.355 log, 2
log 5 (x +1)
20 3°°3 -5 Iogzm_log22m_3
log 3(x+1) =log 35 3
Xx+1=5 3log, m—log,2m=9
x=4 log, m® —log, 2m =9
3
21 790D g Iogz(g_m] -
log (x—1)11=log;11
2
x=1=7 m_=29
x=8 2
m2 = 910
22 " log59+logs52x—log5(3x+1) =0 1
logs| 22 |- m-(22)
| 3x+1] m=32
M=50_
3x+1
18x=3x+1
15x =1
1
X=-=
15
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26 |Og32A=|Ogg B+2
log; B

logs 2A = +2

Iog?,f:’»2
|0932A=—'°‘323 B2

2logz;2A=Ilog3; B+4

2log32A—-log3B=4
(A7 _

Iog3T_4

4A%

- -

472

22 o1
B

34

AZZ@

4
_9/B
2

A

27 log,yx=Ilog,7
log, x
log, 4

=log, 7

log, x
—22:Iogz7
log, 2

log, x
Og—2:I0g27

log, x=2log, 7

Iogzx:logﬂ2
X=49

28 loggy—1logzx=0
logsy
log39
logs y
Iog332
logs y

2

=logs X
=logj x

=logs X
log 3y =2log 3 x
logs y = log 3 x?

y=x?

29 log,1 024—Iog\m 2n=2

log, 2n

1
log, n2
log,1 024 —2log, 2n =2

1024
log (—j =2
" 4n?
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log,1 024— =2

14

n
n* =256
n=4

30 (a) log ,150
~log (2x3x52)
=log,2+log,3+2log,5
=1+h+2k

(b) logs [%}

Iogz(szj

3

" o4

B I09253+Iogz32

- log, 22
3log,5+2log, 3

R —
3k —2h

T2

31 (a) logg 0.84

=log 21
> 25

~log (3x7]
5 52

:Iog53+logs7—I09552
=p+Q9-2

logs 315
logs 7
_logs (8% x5x7)
~ logs7
_ 2logs3+logs5+logs 7
- logs 7

(b) log;315=

_ 2p+1+q
a

32 27*+l_3y

33(x+1) -3
33X+3 :3y

Equating the indices:
X+3=y ...(1)

log;y=2+log;(x-1)
log 3 y—logs(x-1)=2
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32

9(x-1)

y
-1
v
x-1
y
y=9x-9...(Q2)

Substitute (1) into (2) :
9x—9=3x+3
6x=12
X=2

From(2): y=9(2)-9=9

33 log , xy> =9
log, x+3log, y=9
log o x+3log, y=9
Let log,x=m and log 5 y =k
m+3k=9 ...
m=9-3k ... (1)
log, x’y =8
Iogax2+logay:8
2log , x+1log, y=8
Let log, x=m and log, y=k
2m+k=8 ... (2)

Substitute (1) into (2) :
2(9-3k)+k =8
18-6k +k =8
18 -5k =8
5k =18-8
5k =10
k=2
From (1) :
m=9-3k=9-3(2)=3

k=2
log,y=2

m=3
log,x=3

log 5 v/xy

=log, (xy)2
1
= E(Ioga x+log, y)

= 1(3+2)

N|o N
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34 3logg (2x+14)—4logqg (x+1) =3

3 log,(2x+14) 4 log,(x+1) -3
log, 8 log, 16

logp(2x+14) | flogo(x+1) | _ 4
log2? log 2%

log, (2x+14)—log, (x+1)=3

og 2x+14 _3

2 X+1
2x+14:23
X+1
2X+14=8x+8

6Xx=6
x=1

35() 2log,(x+y)=3+log, x+log, y
Iogz(x+y)2 =log, 23+I092 X+logoy
log, (x-+y)? =log (8xy)
(x+y)? =8xy
x2 +y2 +2Xy =8xy

X2 + y2 =6Xxy [Shown]

(b) logs [log3(3x—6)]=5"" @

logs (3x—6)=92

logz (3x—6) =3
3x-6=3°
3x—6=27
3x=33
x=11
36 Iog&Q:a
1
|Oggx/_:—
a
: 1
logg x2 ==
99 a
—log x—E
S a
log x—E
9 a
log, 3=b
logg 3 b
logg y
15 EXCEL Additional Mathematics SPM



37

1
logg92
logg y

1 —
2loggy

b

1
|099y:2—b

logg xy2 =logg x+2logg y

=E+2 L
a 2b
2 (1

=—4| —
=(3)
2b+a

ab

Smart Strategy |

If RHS is more complicated than
the LHS, it is more appropriate to
proof that RHS is equal to LHS.

RHS
= 2log 4 X+2log 4 y

B 2Iogzx+2logzy
log,4 log, 4
2log, x  2log, y

= 2" 2
log,2° log,2

B 2Iogzx+2Iog2y

2 2
=log, x+log, y
= log 5 Xy
=LHS

Letlogyx=f and log, y=9
log, xy=2log, x+2log , y

=2f+2¢9
log , xy =10
2f +29 =10
f+g=5..(D)
Iog4x_§
loggy 2
f.3
g 2
3
f==g ..
59 2)
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Substitute (2) into (1) :

3
—g+0g=>5
29 g

5

~ag=5

29

g=2
log,4y=2

y=4%=16
From (2) :

3 3
f="g=>(2)=3
;975

log 4 x=3

x =43
X =064

38 log; (3x+1) —logs x* +logg X* =2

log G
logs (3x+1)—logs X2 +—=23"__2
g3 ( )—logs 10959

log; X2 B

logs (3x+1)—logs X2 + 2

2log; (3x+1)—-2logs G +log; x2 =4
log s (3x+1)2 —log; x4+log3 x2 =4

2( 2)
1093 (Bx+1)“x _4

X4

(3x+1)2!x2 ’_34
W4
(3x+1)% =81x>
9x? +6x +1=281x>
72x% —6x—-1=0
(6x-1) (12x+1)=0
1

1
X== 0of X=——
6 12

X = —-— is not accepted.

X==
6
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39 V2x+13-+/x+10 =1
2X+13—2v2x+13+/x+10 + x+10=1
3x+22—24/2x+13+/x+10 =0
3x+22 = 2/2x+13/x+10
9x? +132x + 484 = 4(2x +13)(x +10)
9x? +132x + 484 = 4(2x? +33x +130)
9x? +132x + 484 = 8x% +132x +520

X2 -36=0
X=6

nt
40 MV = P(1+ i) = 1077 484
n

46
800 ooo(1+zj =1077 484

r 20
(1+Zj =1.346855

1
1+£ —1.34685520

1+ 1015
4

=0.015

r
4
r =0.06, i.e. 6%

41 6000(0.95)" <3000

0.95" <05
nlg 0.95<Ig 0.5

lg 0.5
n>—>—"—
lg 0.95

n>1351
Nrinimum = 14 years
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