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RN (Halaman 90)

Hukum indeks Contoh

R S

am x a’ — am+n tzxt3=t2+3=t5
- J
)

a"+a' = LB =B-3=y
-
S

a’ = =1
-
)
(am)n = (p9)2 - p18

am" x b = (ab)™

& @]

k* x h* = (kh)*

SEEEEEIEE

£) - e
a’ = 4 = %




m (Halaman 90)

Hukum indeks:

ca"xa =a"t"

ea"+a'=a""

° (am)n = g™

o (a"x a'yY =a"™ x a"v
1

o q"

(Halaman 92)

1. (a) X 5 = §¥+x—(x)
—_ 55x
b b b 2 _ b
(b) { 7b+37 =7 ;::7)( 73 [
772 - 1)
Ve
=7372%-1)
=73+ _73
=75_73
1 1
7T
Qa-3 4 9a+4 Q4 x 934 94 x 094
(C) 81 - 92
99973 + 9%
S0
=949 + 9?)
@) *d x 3d = 3+
= &@r
(&) ()’ x X’y° = xy° x X’y
= x3 + 3y6 +5
= xoy!!
(F) (Tx1)? x (492xy)® = 49x2 x 49753y
= 491+ (O)2+3y3
=49"xy}
-
49>
27x5 y 5 a7
x'y?
— 27x6+ 12 — 16y3—2
= 27x2y
Q' x q*

—S5+8

(8) (3x%y)’ x () + x'%y2 =

(h) @*¢") x ¢°

=p'
Pq
Pq




1) (pg)* x p* =p'q* x p’
=ptig?

7 420

=rdq
. g . ~ 49—6 34,3
() 497y + (Txy)? = 55

= 720 - (23 - (D3 - D)

= 7-10x5y3
- Ky
710
72 o Adyd = 20x7y?
(k) 20x7y* + 4x’y 4 = Zdy
= 5x7 3R
=5
- xlO
T2 . 3poa _ 6a’b7?

(1) 6a’b? =+ 36a’b =1
) )
=& ——
_a't?

T 6
1 1 1e(d
2. (@) a®*x2a?’ =2031 2
=2a°
-2
1
a6
3
(b) 2 = 4g = a3
a’ = 4(13_(_%)
18
= 4a°’
7 e

© 3a x4a® =a’xa?* |
£+ (-3)
7

=g ®

-1
17
a2

(d) a_%(a% + 3a_% - Sa%) = (a_% x a%) + (a_% X 3a_%) - (a_% x 3a_%)

3,1 3.3 35
=a? ?+3a? *-3a? *?
=a'+3a?-3a*
1.3 3
Ta a& a

3. (a) 42 =49 x 42
43a
_ 64¢
16




(b) 92a+2 - 92a X 92
= 81¢ x 81
= 81(819)

(C) 73a—4 = 73a X 74

4, 452 45 4 4= (B x 4 + (4 x 4Y) + 4
=4A4*+4'+ 1)
=416 +4 + 1)
=4521)
Oleh sebab 21 ialah gandaan bagi 7, maka 4**? + 4**! + 4 boleh dibahagi dengan 7 bagi
semua integer positif x.

(Halaman 94)

1. (a) 4r-1 = §u+3
22(x—1) = 23(x+3)
2= 1) =3(x+3)
2x—-2=3x+9
x=-11

(b) x+3 _ 3x+2 9
B x3)-3x3)=2
3¥(33—3%) =2
3%(18) =2

x—3 _ 42x
© 87 ="
o 22(2x)
230-3 = 2

0 _ 24x
=5
23x—9 = 24x—6

3x-9=4x-6
x=-3
2. (a) h=10 x (0.9)
h =10 x (0.9)°
=10 cm
(b) h =10 x (0.9)°
=3487 cm




(Halaman 94)

y (3ZJC)2 332,242
1. (a) = 9x
= y 722~
y3Z2
T x
(b) Zyx = lyl-22-t
=4 =y lx
_ Xz
y
(©) [(xy) x 2xy°]* = [x5y ><2xy3]2
= x!0y10 x 4x%°
- 4x10+2y10+6
= 4x12y16
3£6
@ @+ =2l
= @3- (Df6-2
= &5f 4
14 . o5 — 42x*y"
(e) 4.2x*y" + 0.6x%° = 0.6y
= Txh-Oyl4-s
= x5y’
_
B

() (Tx')? x (4972xy)? + (Txy)? = T2 x T2y + T2 2y 2
_ 72x—2 X 7—12x3y3

7-2x-2y-2
= T2+ (1) = (D) y2+3-(-2) ya - (-2
= 78535
_ xa)s,s
7
2. 2°2=2(16)
=2 =5
2x 2 25
F=2=5
x="7
3, 25 =5%=4=()
5% = §3v-4
52x = 53x—4
2x=3x-4
—-x=-4
x=4




4. 42m*H—-16"=0
42+ = 16"
22(2m+ l) = (24)m
2+m+1=4m

-3m=-3
m=1
5.
MULA
Selesaikan o '2_ i Selesaikan [~ Selesaikan
_ 1 B=5 1 5 _

n-2 n—_—_ = ~A4x-1 — 2x
3 ><27_81 - 2 yrrT i SR - 2= 4-1=16
[ A N R S FoN
LR WP YA
Selesaikan Selesaikan

5n+1_5n+5n—1
X+3 _gx+2 —
4 4 3 105
U N R T R ) D
BN N R @ | 12
Selesaikan Selesaikan == Selesaikan
42-1 = 64~ 304 — 48x+6 8 Dx+d _Jx+3 |

3 s 13

’
/
/
4 ’
4 ’
4 ’
4 ’
’
4
’
’
\
N
Y
Y
\
AY
\
\
AN
AN
AY

Selesaikan Selesaikan
TAMAT

16(3"-1) =27" 163 = 8%

6. (a) Anggap B = 300(3")
Bilangan bakteria selepas 9 minit:

B =300(3°)
=5 904 900
(b) Masa dalam minit untuk bilangan bakteria menjadi 72 900
B =300(3")
72 900 = 300(3")
31=243
g =5
t =5 minit




7. P= Al + k7). dengan A =30 juta, k = 0.03, 1 = 2050 — 2017 = 33

100
P =30 000 000(1 + i)”

100
=79 570 057
8. P=f1+r),dengan f=20 000, r = 0.10, ¢ = 10

P =20 000(1 + ﬂ)”

—

100
= RM51 874.85
ITTTTTENED (Halaman 96)
3. Andaikan a = 2, b = 3 dan c ialah hipotenus.
c=,2>+732
- /13
kos 0 = 2
J13
. TS (Halaman 96)

Nombor tak nisbah
Surd Bukan surd

0.141414... 3121 [e = 2.71828182845...]

3.4566666... E

5.8686

1.234567...

Z,

(=]

S

had ()

. o [=}

| e Z
() E

gl

=

0.5555...




(Halaman 98)

_ 224
N= 495

0.45252

495 ) 2240
-1980
2600
—2475
1250
- 990
2600
—2475
1250
- 990
2600

(Halaman 99)

1. (a) Katakan N =0.787878...@
@ x 100: 100N = 78.7878...€@)

O-@ 9YN=78
_ 18
" % 26
Maka, 0.787878... = 33
(b) Katakan A = 3.57575757
A=3+N
Anggap N =0.57575757...@Q
@ x 100: 100N = 57.575757...€)
0-©Q 9N=57
-y
N__99
_19
33
=34+19
A=3+ 33
-319
_333
Maka, 3.57575757... = %

(c) Katakan N =0.345345345...@
@ x 1000: 1 000N = 345.345345...@
-0 999N = 345

_ 345
B/ 999
_ 115
333
_ 115
Maka, 0.345345345... = 333

Lo
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(d) Katakan A =13.567567567
A=13+N
Anggap N =0.567567567...@
1 000N = 567.567567...€0
O-Q 99N =567
_ 567
V=509

_21
37

_ 21
A=13+25

= 1321
=357

Maka, 13.567567567.... = 1321
37
2. (a) 3127 =5.026525695...
3/127 adalah surd kerana menghasilkan perpuluhan tidak berulang.

(b) 41125 =5.791460926...
4/1125 adalah surd kerana menghasilkan perpuluhan tidak berulang.

() © % = 0.6666666. ..

s 64 :
| 729 adalah bukan surd kerana menghasilkan perpuluhan berulang.

) 7| L2 = 0.706743939. .

897
7‘/877% adalah surd kerana menghasilkan perpuluhan tidak berulang.
TS (Halaman 99)
Nilai Nilai
a b (a x b) \/7 \/7 ﬁXﬁ J (a x b) ‘/m
2 5 10 J2 J5 3.162 J10 3.162
3 12 /3 J4 | 346410 J12 3.46410
5 7 35 /5 [7 | 591607 J35 5.91607
11 13 35 J1no | 12 | 119583 143 11.9583
5 b | @:p | Ja | /B EN‘:"‘}; [@+b) J%
10 5 2 J10 /5 1414 J2 1414
15 3 5 J15 /3 1.732 /3 1.732
35 5 7 35 /5 2.6457 J7 2.6457
66 11 6 J66 | J11 | 24495 J11 2.4495

B




(Halaman 101)

L @ 2x/3=/6 (b) 3 x5 =15
© 3 x/3=/9 5 x /6 =30
/8 _ /3 J18 _ (18 _
<e>ﬁ_g () ﬁ—/;—ﬁ
0 _ 0 w5 x/6 _ 30 _ g
@i= =14 )2 =)L =10
TR (Halaman 101)
3.
Surd yang boleh dipermudah Surd yang tidak boleh dipermudah
F,ﬁ,ﬁ,ﬁ,m,m,m,m ﬁﬁﬁﬁﬁmm,m,m,
W@mmmm,m
4. /90 = /9% 10
=3/10
(Halaman 101)
1. /507 =/5%x7 3/2 x2/2 =6x 2 x,2
- ] ]
J260 = [4x 65 (J16 /36 ) = (/576
=2/65 =576
47 x 507 =207 x/T %ﬂ%
3 3 3 3
:Jg = 25
R
30/27 _ 527 (/81) =81
63 3
=5/9

|
9

'
'




2. (a) /12 =/4x3 () /27 =/9x3

=2/3 =3/3

(© /28 =/4x7 (d) /32 = /16 x 2
=27 =4/2

() 45 =9 x5 (f) 48 =16 x3
=3/5 =4/3

(@) /54 =/9%x6 (h) /108 =36 x 3
=3/6 =6/3

ICTTTEEAD (Halaman 102)

5. Langkah pengiraan:
(a) Kumpulkan semua surd yang sama
(b) Lakukan penambahan dan penolakan seperti penyelesaian algebra yang lain.

‘ (Halaman 103)

1. (a) 3/5 +5/5 ) 7/5 +5/5

=/53+5) =/5(7+5)
=8/5 =125

© 77T -5/7 ) 6(3/6 -5/6)
=/7(7-5) =3(/6 x/6)-5(/6 x/6)
=27 =3(6) - 5(6)

=-12

(e /5(4+5/5) ® 7(3-5/7)
=4/5 +5(/5 x/5) =3/7 -5(/7 x/7)
=4[5 +25 =3/7 -35

@ (4+5/3)3+5/3)=@x3)+(4x5/3)+(3x5/3)+(5/3 x5/3)
=12+20/3 +15/3 +75
=87+35/3

) (7-5/7)3+5/7)=Tx3)+(71x5/7)-(3x5/7)-(5/7 x5/7)
=21+35/7 —15/7 - 175

=20/7- 154

@ (9+5/4)3-5/4)=9x3)-(9x5/4)+(3x5/4)-(5/4 x5/4)

=27-45/4 +15/4 —100

=-133
2. (a) 5/80 =5/16 x5 , 2/58 =2/29 x 2 , 9/45 =9/9x 5
=20/5 =2/58 =27/5

Surd tak serupa

LA




(b) 33 , 412 =4/4 %3 , 5/27 = 5/9x3

=8/3 =15/3
Surd serupa
() 2125 =2/25 %5 , 1/5 , -1/5
=10/5
Surd serupa
@ 2/12=2/4x3 , 9/24 =9/4 %6 : 8/5
=4/3 =18/6
Surd tak serupa
(e) 3/27 =3/9x3 , -3/27 =-3/9x 3 , -3
=9/3 =-9/3
Surd serupa
(Halaman 105)
1+J—
(Halaman 106)
L _ 2 i5 by L = 1 42
@ 5*5 OETER
_2/5 _12
-5 -2
wiE B 5 SO RN i
5 5 5 212 22 22
_J10 _2/36
-5 T4
_12
43
=1 ‘
4 ‘
(e)1+‘/§=1+5xm ) 3+J— 3+j— 5+\/§
J12 J12 12 5-/5 5- /_ 5+/5
12 + /36 _15+3/5+52+ /52
- 12 - 25-5
_25+6 _15+3/§+5/§+m
T 12 - 20
_Jd3 .1
=6 "2




© 6-y3 _6-y3 9+ /12 _54+6/12-93-/3/12

9-J12 9-/12 9+/_ 8112
_54+6/12 -9/3 - [36
- 81— 12
_54+12/3-9/3 -6
- 69
_ 48+3/3
-7 69
=16+J§

()3+/_ 4-J3 _ (3+/_) (5+J_)( /—) (—5)
5—/_ 7+J_ /_ 5+/— 7+/_ —ﬁ
15+3ﬁ+sﬁ+2 28 -4/3 -7/3 +3
25+5/2 -5/2 -2 49—7/§+7J_—3
17+8J_+31—11J_
23 46
2(17 +8/2) +31-113
46
34 +16/2 +31 - 113
46

65+ 16,2 — 11,3
46

0 1= /5 6+/3 _ (7 /—) (5-/?) (6+J—) (6+J§)
5+/5 6-/3 ‘5+/5/7 ‘5-J5/ ‘6-J3/ ‘6+/3
0 35-7/5-5/54+45 36+6/3+6/3 +3
T 25-5/545/5-5 36+6/3 -6/3 -3

_40-12/5  39+12/3

20 33
4(10-3/5)  3(13 +4/3)
20 - 33

10-3/5 13+4/3
5 1
11(10 - 3/5) = 5(13 + 4,3)
55
110 - 33/5 — 65 -20,3
55

45 -33/5 =203
55

Ly

KPM




(Halaman 106)
1. h=sin60° x 3,3

9

2
x=kos60°x3ﬁ

=%x3‘/§

_3/3

2

AC* = b2 + (43 — x)p

(3 + (47 257

_81 .75
=3t
=39

AC = @ cm
2. (@) Luas = {5 -22)(5 +2,2)
L(25 +10/2 - 10/2 - 8)

) AC?=(5-2/2) +(5+2/2)
=(25-20/2 +8) + (25 +20,2 +8)
=50+ 16
= 66
AC = /66 cm
3. 2+3/y =6/3 +5
3/y =6/3 +3
= 6/3 +3

3
(6J§3+3)

108 + 363 +9
9

117 + 36,3

9
13 +4/3




4. (a) J2-Tx +2x=0
V2 -Tx =-2x
Kuasa duakan kedua-dua belah
2 —Tx = 4x?
42+ 7x-2=0
Ax-Dx+2)=0
- % (Abaikan)  atau = x=-2
Maka, x = 2.

) J2x+1 +/2x—1=2
J2x+1=2-/2x—1

Kuasa duakan kedua-dua belah
2x+1=4-4/2x-1 +2x -1

4/2x -1 =2

or=1
Kuasa duakan kedua-dua belah
2x—-1=

)
=
I

=
1l
oo|un Bl K=

() J4x+3 —Jdx—1=2
J4x +3 =2+ J4x -1
Kuasa duakan kedua-dua belah
dx +3=4+4J4x -1 +4x—-1
4/4x-1=0
Kuasa duakan kedua-dua belah
dx—-1=0
4dx =1
1

x__

(Halaman 108)
1. (a)ExJ_=/_5 (b) |7 x 10 =70

0T -G 0§
3 J6

-3 _

Ly

KPM




2. (@ /24=/4x 6 (b) /162 =81 x 2

=2/6 =9/2
@3- 3 @ (2E) - 430
= /18 _
=J/9 x 2 =%
=32 =54
3. (a) 3/10 +5/10 = 8,10 () 6/11 - [11 =511
(©) 13/13 = 2/13 = 1113 (d) 245 +/20=2/9%x5 + [4x5
=6/5 +2/5
=8/5
() 3/27-[12=3/9x3 - |72 () V18 +/27=[9x2 +/9x3
=3/9%x3 - /9x8 =3/2 +3/3
=9/3 -3/4x2
=9/3 —6/2
(2 3/15x7/5 =21/15x 5 (h) {72 x 415 = 41 080
=21/75 =436 x 30
=21/25x3 =24./30
=105/3
@ (4(2/3)-5/3=2/12-5/3 () 7(3+7/7)=3/7 +49
=2/4x3-5/3
=43 -5/3
-
® J5(7-5/5)=17/5 -25 M) (3+3/7)(3+5/7)=9+15/7 +9/7 +105
=114 + 247
m) (7+5/7)(3-5/7) @ (7-5/5)(3-5/5)
=21-35/7 +15/7 - 175 =21-35/5 —15/5 + 125
=-154-20/7 = 146 — 50,/5
()@= 112 (p)ﬂ_ A2
7 7 JTo8 V108
;416 =/§
eyl
3




/88 _ 188 920 _ 520
V0% _ 1 ]068 =3/2Y
=%‘/§ =3\/Z
_1 =6
=5 4x2
-z

4. DiberiA=3/5+7/3,B=2/5-7/7,C=2/3 -9/8

(@) A+B=3/5+7/3 +2/5 -7/7
=5/5+7/3-7/7

®A-C=(3/5+7/3)-(2/3 -9/8)
=3/§+5‘/§+9‘/§
=3/5 +5/3 +18/2
©) 34+2B=3(3/5 +7/3) +2(2/5 -7/7)
=9/5 +21/3 +4/5 - 147
=13/5 +21/3 - 14/7
d) 34+B-2C=3(3/5 +7/3) +(2/5 = 7/7) - 2(2/3 - 9,/8)
=9/5 +21/3 +2/5 -7/7 -4/3 +18/8
=115 +17y3 - 7/7 + 188

=115 +17/3 - 7/7 +36/2

5 L:L E b 4 = 4 3+‘/§
O F=5*T S S e W Y
5 2T
5 - 9-5
=3+‘/§
©—4 -4 ,3+35 @ —5 -5 23+
3-3/5 3-3/5 3+3/5 2/3-J2 2/3-J2 2/3+/2
12+ 125 _ 103 +5/2
T 9-45 By
12+ 125 _ 103 +5/2
-7 36 - 10
-l A2




@415 445 345 o BT F-T T

3-05  3-05 "3+5 BT 31307
_12+4/5+3/5 +5 _3-/3/7-3/7+7
9-5 3-7
_17+7)5 _10-2/21
] -4
=—5+\/ﬁ
6. @1 41 _1-3+1+]3 ’
1+3  1-3  (1+/3)(1-3)
=1%3
=-1
o2 a1 _AT-P)s[T+2
Tz " T- T+ -2)
=2ﬁ—2ﬁ+ﬁ+ﬁ
7-2
_371-/2
5
© 2/_+ IJ_=2(4+J1§6)+34—/§
4-J3 4+3=8+25+4_5
13
=12+/§
13

7. ([5+/2)p=8+/10

Bt LGRSl )

P 2z -2

_8/5-8/2 +/50 - 20
5-2

_8/5-8/2+5/2-2/5
5-2
_6/5-3/2
3
=(2\/§—\/3)cm




8. (a) tan x = 3+‘/E
1+2/2
_3+2 1-22
1+2/2  1-2/2
_3—6ﬁ+8ﬁ_4
1 -

_-1-5/2
=7

_ 1+5/5

-7
(3+/2)x(1+2/2)
(3+6/§+‘/7+4)

x(7+7\/3)
=(7+7J?)Cm2

2

TN (Halaman 109)

7. Nilai logaritma bagi suatu nombor negatif dan sifar tidak dapat ditentukan.

8. () log, 1 =0 adalah sah.
(b) log, a = 1 adalah sah.

(b) Luas X

€1
2
5
1
2

TN (Halaman 111)
X -3 -2 -1 0 1 2 3
y % % % 1 2 4 8
X 1 1 1
T x 5 1 2 4 8
y -3 -2 -1 0 1 2 3




(Halaman 113)

1. (a) 34 =281 (b) 27=128
log,81 =4 log, 128 =7
(©) 53 =125 (d) 6’ =216
log, 125 =3 log,216 =3
2. (a) log,, 10000 =4 (b) log,, 0.0001 = —4
10* = 10 000 10~ = 0.0001
(c) log, 128 =7 (d) log,64 =3
27 =128 43 = 64
3. (a) log,, 9 =0.9542 (b) log,, 99 = 1.996
(o) log,, () =-02375 (d) log, 64 = x
6
2*=64
2=
x=6
(e) log, 81 =x (f) log, 256 = x
3* =81 4* = 256
3 =3 4 =4
X = 4 J= 4
(g) log,, 100 000 = x
10* = 100 000
100 = 10°
x=5
4. (a) log,x=35 (b) log, x =3 (c) log, x =38
=5 8 =x P=g
x =32 x =512 x =256
5. (a) antilog 2.1423 = 138.78 (b) antilog 1.3923 = 24.68
(c) antilog 3.7457 = 5568.01 (d) antilog (-3.3923) = 0.0004052
(e) antilog (-2.5676) = 0.002706 (f) antilog (—4.5555) = 0.00002783

| CTTTETD (Halaman 113)

4. Jika a, x dan y ialah positif dan a # 1, maka
(a) log, xy = log, x +log, y (Hukum hasil darab)

(b) log, % =log, x —log, y (Hukum hasil darab)

(c) log, x" = nlog, x untuk sebarang nombor nyata n (Hukum kuasa)

(Halaman 115)

1. (a) log, 1% = log, % (b) log, 28 = log, (7 x 4)
=log, 5 —log, 4 =log, 7 + log, 4
= 0.827 - 0.712 =1+0712
=0.115 = 1712

L2

KPM




(c) log, 100 = log, (25 x 4) (d) log, 0.25 = log, (l)

4
=log, 5% + log, 4 =log, 1 -log, 4
=2log, 5 +log, 4 =-0.712
=2(0.827) + 0.712
=2.366
2. (a) log, 21 +log, 18 —log, 14 =log, (21 x 18 + 14)
= log, 27
= log, 3’
=3log, 3
=5 1
(b) 2 log, 2 — Llog, 9 + log, 12 = log, (2* x 12 + 97)
= log, 16
= log, 4
=2log, 4
=22
(¢) log, 7 + log, 12 —log, 21 =log, (7 x 12 + 21)
=log,4
= log, 2°
=2log, 2
=17

(Halaman 116)

() log,, (~6) adalah tidak tertakrif.
(b) log_,, (6) adalah tidak tertakrif.

(Halaman 116)

1. (a) log, x + log, y* = log, xy* (b) log, x — 3 log, y = log, x — log, y°
=log, (%
(c) log, x + 3 log, y = log, x + log, ° (d) % log, x+2-31log,y
1
= log, xy’ = log, x* + log, 4* —log, y*
16 x
= log, ( y/3_ )
(e) log,m* + 2 log, n —log, m = log, m* + log, n* — log, m
m'n?
= log, (%)
= log, m’n’
2. (a) log, 10 =log, (2 x 5) (b) log, 45 =log, (9 x 5)
=log, 2 + log, 5 = log, 3> + log, 5
=1+gq =2log,3 +log, 5
=2p+gq




1
(c) log, /E = log, 15°
1

=5 log, (3 x 5)
=1 log,3+ 1 log, 5
1,1
L)
=1
- 2 (p + q)
(Halaman 117)
log,. 20 log 20
log. 20 = —1% log 20 = ——
g log,, 5 S log, 5
_ 1.30103 _ 299573
0.69897 1.60944
=1.8614 =1.8614
(Halaman 118)
_ log,, 22 _log,, 1.32
1. (a) 10g3 = W (b) 10g6 132 = W
_ 1.3424 _ 0.1206
04771 0.7782
= 2.8137 =0.1550
_ log,, 18 _ log, 0815
(C) 10g5 18 = W (d) 10g40815 = W
_ 1.2553 _ —0.0888
0.6990 0.6021
=1.7959 =-0.1475
log, 225 log, 324
2. (a) log, 225 = W (b) log, 324 = W
_ 416l _ 3.7807
1.9459 2.1972
=2.7833 =2.6309
log, 379
(C) 10g20 379 = W
_ 5.9375
2.9957
= 1.9820
_ log, 9 _ log, 8
3. (a) 10g29—@ (b) 10g 8 = 1 g39
_ log, 3° _log, 2
~ log, 2 ~ log, 3°
% _ 3log,2
t " 2log, 3
3t
2




9

log, =
(c) log, 18 = lﬁ%f (d) log, 7 = k)%‘z‘
_ log, (9 x2) _log, 9 —log, 4
- log, 2 - log, 2
_log, 9 +log, 2 _ log, 3* —log, 2
T Tog,2 - log, 2
_ 2log, 3 +log, 2 _2log,3-2log, 2
B log, 2 B log, 2
_ 2+t _2-2
' 2,3 lgg (ﬂ)
4. (a) log, mn* = k’fgoz# (b) log, % = #2%2
_ log, m* + log, n’ _ log, m —log, n?
B log, 2* B log, 2°
_ 2log,m+3log, n _ log,m—-2log, n
- 2 log, 2 - 3 log, 2
_2a+3b _a-2b
2 3
(c) log, 8n= %

_ log, 2° +log, n
~ log,m+1log, n

_3+b
a+b
(Halaman 120)
1. (a) 4-1 =7

2x—1)log4 =x1log7
2xlog 4 —log4 =xlog7
2x log 4 — x log 7 = log 4
x(2 log 4 —log 7) = log 4
_ log 4
Y= 2Togd —log 7
B 0.6021
1.2041 — 0.8451
1.677




(b) S5E- =791
2x-1)log5=(x—-1)log 79
2x log 5 —log 5 = x log 79 — log 79
2xlog 5 —xlog 79 =log 5 —log 79
x(2 log 5 —log 79) =log 5 — log 79
.= log 5 — log 79
~ 2log 5 -1log 79
_ 0.6990 — 1.8976
1.3979 — 1.8976
=2.399

(C) 731 = 50y
(Bx—1)log 7 =x log 50
3x log 7 —log 7 = x log 50
3x log 7 — x log 50 = log 7
x(3 log 7 — log 50) = log 7
v log 7
3 log 7 —log 50
_ 0.8451
2.5353 - 1.6990
=1.011

2. (a) In(Gx+2)=15
log, (5x +2) =15
eb=5x+2
3269017.372 = 5x + 2
S5x = 3269017.372 -2

x = 3269015.372
B 5

= 653803.075
(b) 302+ = 145
.3 _ 145
e2x 3 = W
e+ = 4.8333
In €+3 = In 4.8333
(2x +3) In e = In 4.8333
2x =1n 4.8333 -3

—1.4245
2

x=-0712
©) Se%-4 =35
w4 _ 35

5

i =

@

=7
Ine**=In7
Bx—4)Ine=In7
3x=In7+4

x = 59460

x=1.982

o2y

KPM




(d In(Bx-2)=4
log, Bx-2)=4
et=3x-2
545982 =3x -2
3x = 545982 + 2

_ 56.5982
3

= 18.866
(e) 41 —e* =5
e =41-5
In ¢* =1n 36
2xIn e =1n 36

In 36
2

_ 3.5835
2

7=

x=1.792
O InGx+1)>=4
x+1)Y2=¢
(x+ 1) ==ze?
x=e*-1 x=-e2-1
=73891 -1 =-73891 -1
=6.389 =-8.389
3. H =260 000 (%)

260 000 (%) > 300 000

9y~ 30
(5>
9 30
n log 3 > log 6
log 30
n>—25
log 3
n> 12150
Bilangan tahun minimum supaya harga rumah tersebut melebihi RM300 000 ialah 2 tahun.

4. §=2000 (1 +0.07)"
2000 (1 + 0.07)" > 4 000
(1+007)>2
nlog (1 +0.07) > log 2
log 2
log (1 +0.07)
0.3010
0.0294
> 10.2381
Bilangan tahun minimum untuk jumlah simpanannya melebihi RM4 000 ialah 11 tahun.

n>

L2y

KPM




5. W=4000(1.1)"
4000(1.1)" > 5100

.~ 5100
(4D = 2000

nlog 1.1 > log 2(1)88

log 1.275
- log 1.1
0.1055
0.0414
n > 2.5483
Bilangan tahun wang Encik Chong melebihi RMS5 100 buat pertama kali ialah 3 tahun.
6. P = 760e™01"

760e™12" = 380
e 0125h — ﬁ
760

-@J%hbge=bg%

1
_ log 7
—0.125 log e
_ =0.3010
—0.0543
=5.543 km

(Halaman 121)

1. log,1=0

h

log, 75 = %
_ log, (25 x 3)
T |
_ log, 25 + log, 3 !
- log, 7
_ 2+0.683

1.209
=2.219

2. log, (i—?) = log 45 —log a’
=log, (3*x5) -3 log a
=21log,3 +log, 5-3
=2x+y-3




log, 8

1
3. log, 8 +log, ‘/7: Tog, 4 +log, r*
2

_ log, 8
~ log, 4

+ %logrr

log, 2°
log, 2*
3,1
2 %2
= 2

1
+710grr

log 49 _ log 12
log,, 49 xlog,, 12 Tog 12 ~ Tog 64
log,, 7 B log 7
log 16
_ log 49 x log 16
~ log 64 x log 7

_ log 7% x log 42
~ log 4 x log 7

4.

S. log,x=2 , log,y=-1
x =102 y=10"

xy — 100y?* = 10? x 107! — 100 x (1071)?
=10*>"'-10%>x 1072
=10 - 10°
=10-1
= 9 (terbukti)
- 49
6. log, 4.9 = log, (15)
= log, 49 - log, 10 ‘
= log, 7> — log, (2 x 5) ‘
=2 log, 7 - log, 2 — log,5
=2p-m-1
7. log,(2x + 1) — 5 log, x* + 4 log, x = log, (2x + 1) + log, x* — 5 log, x*
log, x*
log, 4

=log,(2x + 1)x* -5

= log, (2x° + x*) — % log, +*
(25 + %)
(%)

=lo g, (%)

1

= log, (2 + 7)

= log,

S

A

KPM




8. log,xy= 2+3log, x—log,y
= log, 4 + log, x* — log,y
4x°
=log, |—
g:( y )
4x
xy ==
Y Yy
V2 = 4x?
y=2x
8b
sy _ 102 (%)

9. log, (T) ~ log, 4

= % (log, 8 + log, b —log, ¢)

= LG +x-y)

10. (a) 10 log,, (%‘7) =50
0

log10 (%:) =5

1077 _ 5
P = 10_7
Py =07
P, =107 Watt
(b) Mesin pencuci pinggan : Pam air panas
62 : 50
31:25

(c) d=10log, (%)
0

=10 log,, (1 %)
=10 log,, 10"
= 140 ‘
Kuasa yang melebihi 140 desibel akan menyakiti telinga manusia. ‘
. (a) P =2 500 000e°%®
=2 500 000
(b) P =2 500 00021
=3 729 561
Maka, populasi negara itu pada tahun 2030 ialah 3 729 561.
(c) 2 500 000 > 50 000 000

004 ~ 50 000 000
¢ = %5500 000

e0.04t > 20
0.041 log e > log 20
log 20
0.04 x log e
> 74.8933
=75
2020 + 75 = 2095. Maka, populasi negara itu melebihi 50 000 000 pada tahun 2095.

22y

t>




(Halaman 123)

A =1000 x 207
5000 =1 000 x 207
20.7n — 5
log 27" = log 5
0.7n log 2 =log 5
_ log5
~0.71og2
=3.3170
Maka, masa yang diambil oleh serangga untuk menyerang kawasan seluas 5 000 hektar ialah
3 minggu 2 hari.
2. (a) I=32x47°
=32 amp
(b) (i) I=32x4"
=8 amp
(i) I=32x47?
=2 amp
(c) 05=32x4"
4_05
4 fe= T
=64
log 4' = log 64
_ log 64
~ log4
t =3 saat

(Halaman 123)

1. (a) W=1000(1.09)
= 1538.62
Maka, jumlah wang Encik Ramasamy selepas 5 tahun ialah RM1 538.62
(b) 1 200 = 1 000(1.09)

. 1200
109"= 1 000

1.09'=12
tlog 1.09 =log 1.2
_ log 1.2
~ log 1.09
=2.1156
Maka, masa yang diperlukan oleh Encik Ramasamy untuk memperoleh RM1 200 ialah
2.116 tahun.
2. (a) W(r) = 50 x 2-000020)
=50
Maka, jisim asal uranium ialah 50 gram.

L2




(b) 8 = 50 X 2—0.0002t
0-0.0002¢ — 8
50
2-00002 — () 16
—0.0002¢ log 2 = log 0.16
_ log 0.16
~ —0.0002 log 2
= 13219.2810
Maka, masa yang diperlukan untuk jisim uranium berbaki 8 gram ialah 13219.2810 tahun.
3. (a) J =25 x e
25 x "' =50
0.1 — 5_0
25
eO.lt = 2
O0ltlne=1In2
_In2
0.1
=10In2
Maka, t = 10 In 2 jam.
(b)r=101In2
=10 x 0.6931
=6.931
Maka, t = 6.93 jam.

(Halaman 124)

1. 44 '+47=4
1 -
42x(z+ 1)=4
4%(1.25) =4
n__4
4= 1.25
4% =32
2x log4 =1og32
_ log32
" 2log 4
_ 05051
1.2041
=0.4194

2. 5"*1-5"+51'=105

5nx5-5ﬂ+%=105

5(5-1 +%)= 105

5(4.2) = 105
a_ 105
s 42
=25
5 =572
n=2

@

t




3. ‘/gx—‘/gx=\/7
A5-73)=7

7

BB
. B+D
B 5+l
(5 +3)

5-3

/35 + /21

2

4. log a+log % =t

log (a x%) =¥

log 1=t
t=0
5. Katakan jejari bagi bulatan kecil ialah r.
CD=/3*-1°
0
A B
EF =CD

JC+r Q- +JA+r?P-(1-r?=8
JA+4rerP—4+4r— P+ [1+2r+7-1+2r-12 =8
J8r +4r =8

(/8 +4r) = (/8)

8r+2/8r [4r +4r=38 |

12r +2r32 = 8 |

r(12+2/32) =38 .
T 2+82

6. (a) T=100(0.9)
=100(0.9)°
=59.05°C

(b) 100(0.9)* = 80
80
0.9y = 100
=028
xlog 0.9 =log 0.8
_ log 0.8
" log 09
=2.12 saat

o4
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7. RM60 OOO(%)" < RM 20 000

(Z) < 20000
8/ 60 000
|

nlog%<log?

log %

n>

log %

n > 82274
n =9 tahun
Maka bilangan tahun apabila harga kereta itu kurang daripada RM20 000 buat pertama kali
ialah 9 tahun.

8. log 3=s5 logﬁ9=t
x=3 (y)=9
x=3" y=9"

log, x’y = log, x* + log, y
= log, (3%)3 + log, (9%)
2

3
=Tlog93+710g99

log 3

- 3.2

343
3.2

= — 4+ =
2s t

9. 399=27...Q
log,y=2+1log, (x-2)...0

Daripada @, 3(3*) =3*
1+2x=3y..0

Daripada @, log, y = log, 4 + log, (x —2)
log, y = log, 4(x - 2)
y=4(x-2)
y=4x-8..0

Gantikan @ ke dalam @.
1 + 2x = 3(4x — 8)
1+2x=12x-24

10x = 25




Gantikan x = % ke dalam @.

18 10 000
% log (_) = 1og 7657000

_ —1
~ —0.04576
= 21.85 tahun




