3 Indices and Logarithms

3A Laws of indices
3A.1 HKCEE MA 1987(A) I-3(a)

3 +.
Simplif .
R

3A.2 HKCEE MA 1990 -1 -2(a)

s a . .
Simplify —, expressing your answer in index form.
a

7

3A.3 HKCEE MA 1993 -1 - 5(b)

-1\ =3
Simplify and express with positive indices x (-—) ;

yZ

3A.4 HKCEEMA 1994 1 7(a)
(a"b 2)2
ab

Simplify and express your answer with positive indices.
3A.5 HKCEEMA 1996-1-2

S a4
aiva

a2’

Simplify

3A.6 HKCEE MA 1997 -1-2(a)

=
Simplify ;—_%’; and express your answer with positive indices.

3A.7 HKCEEMA 1998 -1-4
aa
Simplify T and express your answer with positive indices.

3A.8 HKCEEMA 1999 1-1

32
Simplify @ 2 Ui and express your answer with positive indices

3A.9 HKCEE MA 2000-I-2

~3
Simplify x:,_y and express your answer with positive indices.

3A.10 HKCEEMA 2001 -I-1

m3

o

Simplify and express your answer with positive indices.
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3A.11 HKCEE MA 2002-1-1
( 2\2
Simplify = and express your answer with positive indices.
3A.12 HKCEEMA 2003 -1-4
Solve the equation 47! =8,
3A.13 HKCEE MA 2004-1-1

~1233
b
Simplify (_a‘bi)— and express your answer with positive indices.

3A.14 HKCEEMA2005-1 2

b

3
Simplify gx_g)_ and express your answer with positive indices.
y

3A.15 HKCEEMA2006-1-1
@

Simplify =——2- and express your answer with positive indices.
a

3A.16 HKCEEMA 2007 1-2

6
Simplify —5 3 and express your answer with positive indices
mn

3A.17 HKCEEMA 2008 -1 1
(ab)?

Simplify —2;2)-— and express your answer with positive indices.

3A.18 HKCEE MA 2009 -1-2

Simplify —iz— and express your answer with positive indices.
(= Ty)

3419 HKCEEMA2010-1-1

b3 S
Simplify o' (;) and express your answer with positive indices.

3A.20 HKCEEMA2011-1-2

65
X
Simplify -—— and express your answer with positive indices.

3A.21 HKDSEMASP-I-1

o () e
Simplify x_-"yz and express your answer with positive indices.
3A.22 HKDSEMAPP-1-1

(msn—z)s

T3

Simplify

- and express your answer with positive indices.




3A.23 HKDSEMA 2012 I-1

m— 1258

Simplify and express your answer with positive indices.

nd
3A.24 HKDSEMA 2013 -1-1

13

J‘J,O
Simplify ’(}5%)? and express your answer with positive indices,

3A.25 HKDSEMA 2014—-1 1

™3

Simplify 7

and express your answer with positive indices.

3A.26 HKDSEMA 2015 I--1

m®

Simplify 5 and express your answer with positive indices.

(m*n7)

3A.27 HKDSEMA 201611
By

Simplify <

and express your answer with positive indices.

3A.28 HKDSE MA 2017 ~1-2

(m4n 1)3

Simplify ———5v5— and expzess your answer with positive indices.

(m~?)
3A29 HKDSEMA 2018 —1-2

7
Simplify (';gy's)—:t and express your answer with positive indices.

3A.30 HKDSE MA 2020-1 1

N
Simplify 72

and express your answer with positive indices.
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3B Logarithms
3B.1 HKCEE MA 1986(A) —I~5(a)

1
Evaluate log; 8+ log, T

3B.2 HKCEE MA 1987(A)-1 3(b)

loga®p* —log ab®
implify ————.
Smmplify Tog v
3B.3 HKCEEMA 1988 -1-6
Give that log2 =r and log3 =s, express the following in terms of r and s:
(a) log18,
() logl5.

3B4 HKCEEMA 19901 2(b)

log(a?) +log(b*)
log(ab?)

Simplify ,where a,b > 0.

3B.5 HKCEEMA 1991 —-1~7 (Also as 6C.8.)

Let o and B be the roots of the equation 10x2 +20x+ 1 = 0. Withont solving the eguation, find the values
of

() 4% x 4P,
(b) loggc+loge .

3B.6 HKCEEMA 1992 -1 2(a)

If logx=p and logy =g, express logxy in terms of p and g.

3B.7 HKCEEMA 1994-1 7(b)

If log2 =x and log3 =y, express log /12 in terms of x and y.

3B.8 HKCEE MA 19971 2(b)
log8 +log4
log 16

Simplify

3B.9 HKDSEMASP-1-17

A researcher defined Scale A and Scale B to represent the magnitude of an Scale | Formula
explosion as shown in the table: A |M=log,E
B N= logsE

It is given that M and N are the magnitudes of an explosion on Scale A and Scale B respectively, while E
is the relative energy released by the explosion. If the magnitude of an explosion is 6.4 on Scale B, find the
magnitude of the explosion on Scale A.
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3. INDICES AND LOGARITHMS

3B.10 HKDSE MA 2014 -1-15 3C Exponential and logarithmic equations
The graph in the figure shows the linear relation between log, x and logg y. The slope and the intercept on 3C.1 HKCEE MA 1980(3)-1 7
the horizontal axis of the graph are _Tl and 3 respectively. Express the relation between x and y in the Find xif logs(x—3)+logs(x+3) =3.

oty =5 Wi A'acd k s constucis 3C.2 HKCEEMA 1981(1) 1 5 & HKCEE MA 1981(2)~1-6

logsy Solve 4* =10 4!,
3C.3 HKCEEMA 1982(1/2) 1 2
Y =4
1 S logyx 1f , solve f dy.
0 :;\ 24 4 =16 solve for x and y.
3B.11 HKDSEMA 2017 1 15 3C.4 HKCEEMA 1985(B) [-3
Let a and b be constants. Denote the graph of y=a+log,x by G. The x intercept of Gis9 and G passes Solve 22 —-3(2%) 4=0.

through the point (243, 3). Express x in terms of y. 3C5 HKCEEMA 1986A) I 5@

If 21og;gx —log;gy =0, show that y =x2.

3C.6 HKCEEMA 1987(B) 1-3
Solve the equation 3% 4-3*—2=0.

3C.7 HKCEEMA 1993 I 5(a)

If 9¥=+/3, findx.

3C.8 HKCEEMAI1995 -7

Solve the following equations withoutusing a calculator:
@ F=-—m

V27’
(b) logx+2log4 =log48.
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3 Indices and Logarithms

3A Laws ofindices 3A.4 HKCEEMA2005-1-2
v} 2 ‘6 X‘
3A.1 HKCEEMA 1987(A)— I -3(2) @52 28
; Y ¥y »
35&-1-2 35L‘+2 z 32&4‘2{ el
o =\ ) =0F)I=3 3A3-1’5 HKCEEMA2006-1-1
@ _a%_ sia_m
342 HKCEE MA 1990-T-2( as g
LI 2 J 3A.16 HKCEEMA 2007 -1—
- mb © e
3A3 HKCEE MA 1993~I- 5(b) wAS T me
=N\ oy 3A17 HECEEMA2008 I
(%) -+(5)= @ 2,
= T Z
3A4 HKCEEMA 199 1-7(a) T e
(a‘b‘zjzﬁaab"xi‘_’=£ 2 2 PR TI
o PR i A
3A.5 HKCEEMA 1906 -1-2 3AJ9 HKCEE MA2010-1-]
a;\/t;s adal a 3\ 15
= == =attit A =g ‘,14(%) =a'4-§ﬁ=a‘b‘5
3A6 HKCEEMA 1997 -1-2(a) 3A20 HKCEEMA2011-1=2
fs)’;=13-(-3});_1=xsy P
xJy LA
PR T EETF
3A.7 HKCEEMA 1998 -1 -4 3A21 HKDSEMASP—{-1
‘L‘.‘._am,,z_avb, of _ AP 2 ‘7
b2 x 5% x-sys ys-z
3A.8 HKCEEMA1999-1-1 3A.22 H@EMAPP-I-
@3at 1 1 (rSn=2)5 m¥0p—12 304 m"
a a a*¢ g s mm 3 aHiE
3A9 mccssugzooo-t-z 3A.23 HXDSEMA2012-1-1
Ty _ w2 g
TS Ik g
3A10 HKCEE MA 2001 -1-1 3A.24 HKDSEMA2013 -1
m _m m o3 a0
(i ) pos. 7= S 1 (*s)‘)i=13°f sl
3A.11 HKCEEMA 2002-T-1 3A.25 HKDSEMA 20141~
~2)3 Pyt 3 B
(@?) a’b‘ai_b‘ o200 2 I N A
T ETEITa T TR
3412 HKCEEMA 2003 -1-4 3A.26 HKDSEMA 2015 _f-1
1 m9 m9 n35
3 —_—_— =
23+ =23 = 2442=3 = xmz (mn-7)° P R
3A.13 HKCEEMA 2004-1-1 3A27 HKDSEMA 2016 —I— |
—-1p\3 a3 32 72 5,14
(a='8)® _ bzb’ %_% (<8 =x“y =xI6=5yl4 (~6) = g1y20

276



3A28 HKDSEMA 2017~1-2

m*n Y mn? om0 22
1(;'3_)’)_:-;:_‘“’_--;11-—“7

swws__z
'I H-.x9
o~ =5 =5

3A.30 HKDSEMA2020-1-1

("‘”:)‘ =y

3B Logarithms
3B.1 HKCEE MA 1986(A) -1~ 5(a)

bgzs-o-log,-i% =log, B +logy 2~ =3 4 () = ~1

3B2 HKCEE MA 1987(A) 1-3(b)

log a®b* ~ logab® l°5‘ib: loga® M
log Va = 3loga ,loga_‘bgf;4

3B3 HKCEEMA 1988 -1-6
(a) logl8 =log2-32 =log2+ 2log3 = r+2s

(b) Tog15 = log 3"“’ =log3+1~Tog2 =s+1~r

3B4 HKCEE MA 1990~ I-2(b)
log(a?) +log(5*) ona °b¢  log(ab®)? _
Togab? logab
3B.5 HKCEEMA 1991 -1-7
{a+ﬂ- 2
1
ep=1

(a) 4% x4P =4o4P o422

1
1%

(b) logo& +logyp B =logiaf = '0810'- ==1

3B6 HKCEEMA 19921~ 2(a)
logxy =logx+logy=p+gq

3B.7 HKCEEMA 1994 1-7(b)

logV/TZ = Zlog2* 3= -2‘.(2101;2 +log3)= @
388 HKCEE MA 1997~ 1-2(b)

log8+logd 3log2+-2log2 M 5
Tog16 4log2 Qg7 3

3B9 HKDSEMASP-1-17
Method 1

6.4=1logg£ = E=286¢

0 M=log‘E-log‘(8“‘)-l—°li;£

)
-'°5’23(m_ﬂ=95
log22 2 ’

Me,

M=log E i~ E=aM - Mo gh
N=log E E=g¥ 2 o W

3.3
M= 3N =3(64)=96

o

217

3B.10 HKDSEMA 2014—-1-15
Method 1
From the graph, (log, %, loggy) = (3,0) and Slope = :il' .
Using point-slope form, the equation is:
loggy—0= ~l(k»g..‘-s)
loggy = T loggx+1

=log, ():'lx 4
logyy _ logy4x¥ 4T
10;,8 log,4

logay |°I;4X'-'l
8
logyy == logz4x+
= log, (4"1) =log; &7
= y= 8x T
Method2

(loggxloggy) = (3.0) = (xy) = (64,1)
Let the point of the line cuting the vertical axis be (0, b).

=3 — e = b=1
(|°&X-|°!u)')=(° l) (z,y)=(|,8)
. 8=A
PﬂlﬂnSMy=Ax*.{l=A(“)‘. = =8 o k= "Tl
Hence, y= 8.
Method 3
y=At = Iog_y = log,Adt = logaA +klogy x
logsy
logg2 ‘0&"

3logyy = logs A+ 2klogsx
loggy= g—klo&x-!- % log: A
From theory of stmght lines,

5 Slopc—T = k——z-

ogs A
3=x-mucept-=-}—; log,A % A=2=$§

2%
Hence, y-Sx'f

3B.11 HKDSEMA 2017115

G passes through (9,0) and (243,3)
0=a+logy9
3 =a+log, 243
=27 = b=9 = a=-log9=-2

L y==24logyx = loggx=y+2 = x=3P+

= 3 =log,243 ~log,9 -Iogaz;'3

3C Exponential and logarithmic equations
3C.1 HKCEEMA1980(3)-1-7

logy(x—~3)+logs(x+3) =3
loga(x=3)(x+3)=3
$F-9=27
x=6o0r 6 (rejected)

3C2 HKCEEMA 1981(1)-1-5 & 1981(2)~1-6

& =10 =g+
4" =10-4.4
(1+4)¢* =

F=2 = x-%

3C.3 HKCEE MA 1982(122) ~1~2
4Y=4 = x y=1 x=3
o4 = 1
$ =16 = x+y=2 =y

3C.4 HKCEEMA 1985(B)-1~3
2> 3(2%) 4=0
29 3(29) 4=0
(Z=4)(Z+1)=0
2" =4 or -1 (rejected) = x=2

3C5 HKCEEMA 1986(A) - I~ 5(b)

2logpx ~logyoy =0
logypx™ = logyoy
=y

3C.6 HKCEE MA 1987(B)~I-3

343 -2=0

(32 +(3)-2=0

(B +2)(3*~-1)=0
3 =~2(rejected)or] = x=0

3C.7 HKCEE MA 1993 - 1-5(a)
¥=v3

o3t = 2.:8% » x-%

3C8 HKCEEMA 1995-1-7
@ 31.$=.27i‘=(3’)-'rL
x=-—

2
(b) logx+2log4 = log48
Jogx +log4* =logd8
logl6x=1logd8 => 16x=48 = x=3

e




