<C2> EXPONENTIALS AND LOGARITHMS

Answers - Worksheet A

1 a logj, 1000 =3 b log; 81 =4 ¢ log,256=28 log; 1=0
e log; & =-3 f logy, 4 =-1 g logy19=1 logss 216 = 3
2 a 5=125 b 2'=16 ¢ 10’ =100 000 23°=1
e 9° =3 f 102=0.01 g 2°=1 h 6'=6
3 a =log; 72 b =log443 ¢ =log?2 d =log;3
=2 =3 =7 =3
e =log;s 5 f =logg 8! g =log, 7° h =log;s 157!
=4 =1 =0 =1
i =log 37 j =lg10™ k =loge 16 1 =log, 4
-2 -3
m = logy 93 n = logmp 10072 o =logs 25° p =logy 2773
=3 =_3 =3 =_2
2 2 2 3
4 a 5=25 b 2°=x ¢ X’ =64 d 107 =x
x=2 x =64 x=4 = 000
e x =16 f 55=1 g x'=9 h 10°=10"
x =64 x=0 x=9 x=12
i log.7=1 j 4¥=x k x° =0.1 1 logsx=—1
X =7 x=38 x = 1000 8" =x
x=49 x=%
5 a =log,(4x7) b =log, (10 +5) ¢ =log, 6
= log, 28 =log, 2 =log, 36
- . - 3 2 - 3 B
d =log,(9+ %) e =log, 25* +log,3 f =log,48 —log,2” —log, 9
=log, 27 =log, 5 +1log, 9 = log, 48 — log, 8 —log, 3

=log, (5% 9) =log, [48 + (8 x 3)]
=log, 45 =log, 2
6 a =5log,x b = Llog, x ¢ =log,x" d =log, X
=—log, x = 1log, x
e =4log, X f =2log,x+5log,x g = logqx_2 + logqx_3 h =6log,x—-2log, x
=-2log, x =Tlog, x =-2log,x—3log,x =4log,x

=-5log, x
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EXPONENTIALS AND LOGARITHMS

Answers - Worksheet A page 2

a =lg(5x4) b =I1g(12+6) ¢ =1g2’
=1g 20 =lg2 =1g8
e =lgl6® —1g32° f =1gl0+Igll
=lgd4-1g2 =lg(10x11)
=lg(4+2) =lg 110
=lg2 =lg2
a =log;(54+2) b =logs (20 x 1.25)
=log; 27 =logs 25
=log; 3’ =logs 5°
=3 =2
d =logs (24 x9) e =log;(12+4)
=logs 216 =log; 3
= logg 6’ =1
=3
g =log (4 x0.25) h =I1g2*+1g25
=logy 1 =lg4+1g25
=0 =1g (4 x25)
=1g 100
=1g 10’
=2

j =log, 64" + (2 x logs 5%)
=log;4+(2x%x2)
=1+4
=5

k = 1logs & +logs 10?

= logs (%)% + logs 100
=logs 5 + logs 100
= logs (5 x 100)

= logs 125
=logs 5°
=3
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g =lg < +1g 10°
=1lg 57 +1g 100
=1g (45 x 100)

(<]

)

=0

[

d =1g3*-1g9
=1g8l—1g9
=1g (81 +9)
=1g9

h =1g 10’ —1g 40
=1g 1000 — 1g 40

=1g (1000 =+ 40)
=1g25

=log, 2* + log; 3°
=4+3
=7

=logy (18 +9)
=log, 2
= logy 4

1
2

= logs 8% —log; 18
=log; 2 —logs 18
=logs (2 + 18)

= log; %

= logs 372

=-2

=log; 5 — log; 6" — logy L&
=log; [5+ (36 x )]
=log; 5

= logs 37

=3



<C2> EXPONENTIALS AND LOGARITHMS Answers - Worksheet B

1 a =logpa+logiyb b =logya+logy b ¢ = logio a - logiob d =logjya+log b%
=logpa+7logiwb =3logga—logwb =logga+ 1logyb

e =2logab f =—log,ab g =logo a’ +logie b° h =3(logioa®—log,b*)
=2logoa+2loginb =-logpa—logyb =3logipa+t3logb =6logya—logyb
2 a =log, 8’ b =log, gt ¢ =log,16-1log,q d =10gq4+logqq3
=2y =1y = log, 8 — 1 = log, 8 +3
=3y-1 =2y+3
3 a =Ig((2x3% b =1g(2°x3) ¢ =Ig9-1lgle6 d =lg(2x3)-1g2’
=1g2+2Ig3 =51g2+1g3 =1g3*-1g2* =lg2+1g3-3Ig2
=a+2b =5a+b =21g3-41g2 =lg3-2Ig2
=2b—-4a =b-2a
_ _ 4 4 _ _

e =1lg6 f =21g2"+ 11g3" g =4Ig3 —3(1g2+1g3) h =lg(6x10)+1g(2x10)-2
=1(g2+1g3) =6lg2+21g3 =1g3-31g2 =lg6+1+Ig2+1-2
=1(a+bh) =6a +2b =b-13a =lg2+1g3+1Ig2

=2a+b
4 a =logs 10 —logs 2 b =log; 16 +1log; 9 ¢ =log8
=logs 5 = log, 144 =log, 4
=1 =2 =3
_ log;3" ~ logy, 12 _ log,5*

d log, 3 ¢ logar 72? f —log;, 5
_ 4log,3 _ 12Xx12x12 _ 2log;,5
B =107 ————— ==

log, 3 6x12x6x12 —log,, 5
=4 =logy § = —3 =2
5 a x=3"" b x=5% ¢ x—3=8"
x=722 x=0.617 x=3+8"
x=281.8

d lx+1=4% e log,3y=523 f logs (1—5f)=-0.6
x=2(4"7-1) 3y=2"" 1-5t=6"°
x=167 y=1x2" t=1(1-6"%)

y=13.1 t=0.132
6 a =logx b =log, (x* + 4x) ¢ =log,x"+log, x

= log, x

="
=
|
—
sy

=log, (x —2)’ — log, x* e =log, =log, x —2log x + 2log, x

— log, &=’ ~ log, FFDG=D _
= 10g2 x—4 = 10g2 T = _% 10g2 X

=log, (x—1) = log, X
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‘ C2 EXPONENTIALS AND LOGARITHMS Answers - Worksheet B page 2
7 log; 5x = logz (2x + 3) logo 10x = 3
Sx=2x+3 10x=9° =27
x=1 x=2.
X _ _ 5x x+6
log, — =log, 3 +1log, 2 =1log, 6 logs —— = logs
x—1 x+2 X
X -6 5x _ x+6
x—1 x+2 X
x=6x—6 5 =(x+2)x+6)=x>+8x+12
x=¢ X =2x-3=0
x+hHx-3)=0
x=-1,3
logs x notreal forx=—-1 .. x=3
logs x* = logs 5(2x — 5) log; 4x — log; % =1
_
X =52x-5) log; 4x(x — 6) =1
¥ —10x+25=0 dx(x—6)=17
(x=57%=0 4x* —24x-7=0
x=5 x = 24EN576+112 “5;6“412 -3+ %\/ﬁ
log; 4x not real for x =3 — %\/4_3
L x=3+ 143 [=6.28(3sh)]
8 log,y=2 = y=x logsx —2logsy=1logs2 = %:2
y
sub. x*=27 = x=2)
x=3 sub. 3y*=12
wx=3,y=9 y2=4

log,32=-% = 2 =32

= y=327 =1

sub. log,x=3-2log,
logyx=3-(-4)=7
x=2"=128

wx=128,y=1

log, x +log, 3= 1log,y = 3x=)?

= y=09x

sub. 3x+9x*=20
9’ +3x-20=0
Bx+5)(3x—4)=0
forreal log,x, x>0 ... x=

IS

wx=4,y=16

forreal logsy, y>0 .. y=2
L x=8,y=2

3

log,x=3 = y% =Xx
— y%:x%
sub. 4x%=20
x%=5
x=5"=125
L x=125,y=25

logioy+2logox=3 = x2y= 10°
log, y —log, x=3 = X =2
X
= y=28x
sub. 8x’ =1000
x =125
x=5

L x=5,y=40
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<C2> EXPONENTIALS AND LOGARITHMS

1

Answers - Worksheet C

a 1.78 b 0.778 ¢ 240 d —0.398
a x=Igl4=1.15 b 10°= ¢ 3x=Ig49
=1g4=0.60 x=11g49=0.56
d x—4=1g23 e 2x+1=1Ig130 f (10)"=10"=5
x=4+1g23=536 x=1(1g130-1)=0.56 2x=1Ig5
x=11g5=035
let y=log,b = d'=b
ylog.a=1log. b
_ log.b
log,a
log, b log, b
log, a
a =18 —53g] b =872 17 o =BY_ o d =12 — 0631
lg 1g20 Ig 1g9
a xlg3=Igl2 b xlg2=1g0.7 ¢ —ylg8=1g3 d Ixlg4=1g03
_ lgl2 o= 1207 __lg3 o= 21203
g3 1g2 1g8 g4
x=226 x=-0.515 y=-0.528 x=-1.74
e (1+3)lg5=1g24 f (4+x)lg3=Igl6 g (Qx+4)lg7=1gl12 h 2*"'=124
= lg24 _ — lglo _ 1g12 + _
s 3 2( 4) Bx+1)Ig2=1g12.4
t=-1.03 x=-148 x=-1.36 x=1c2d
g2
x=0.877
i 2-3x)1gd=1g32.7 j xlgs5=(x-1)1g6
x=1@- 827, x(lg6—1g5)=1g6
g4
x=—-0.172 x= 185 _9g3
Ig6—-1g5

Kk (b+2)lg7=@+1)1g9

y(g9-1g7)=21g7-1g9
_ 2lg7-1g9 —6.74
1g9—-1g7
m (1x+3)lgd=(1-2x)lg5
x($lgd+21g5)=1g5-31g4
_ lg5-3lg4 = _0.652
Llg4+21g5 '
o 72x+4 113x 4

Qx+4)lg7=0CBx—4)1g 11

x(Blgl1-21g7)=41g7+4lg11

_ 4lg7+41gll _ 596
3lgl1-21g7 '

1 (5-x)lgd=2x—-1)lg 1l
xQlg 1l +1gd)=51lgd+1g 11
_ Slg4+Igll —151
21gll+1g4

n Gy-2)lg2=Q2y+5)lg3
y(3lg2-21g3)=51g3+21g2

— Slg3+2lg2 _ 4504
31g2-21g3 ’

24+x

p 3x+l:
x+Dlg3=@4+x)lg2
x(g3-1g2)=41g2-1g3

_ 41g2 -1g3 —4.13
lg3—-1g2
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| c2 EXPONENTIALS AND LOGARITHMS Answers - Worksheet C  page 2
6 a 2°+3)(2°-2)=0 b 3-1)3-4)=0 ¢ 57-8(5)+12=0
2" =-3 [no sols], 2 3¥=1,4 (5" =2)(5"=6)=0
x=1 x=0,18 —0 126 5°=2,6
g3
x=182 186 _ 43 19
lg5 " 1g5
d 24™)-7(4)+3=0 e 22")+7(2)-15=0 f 33*)-17(3)+10=0
Q&) -1)4 -3)=0 2(2)-3) 2" +5)=0 (3(39-2)3"-5)=0
4°=1.3 2"=-5 [no sols], 3 3=2,5
x=—1 18 _ _1 g79 y:E:oﬁg - 185 — 037,146
27 g 22 g2 ' g3’ 1g T
g 57+5(5)-24=0 h 33™)-18(3)+15=0 i 34 -16(4)+5=0
(5'+8)(5'=3)=0 33 - 13" =5)=0 (34" - 1)(4 =5)=0
5'=-8 [no sols], 3 3*=1,5 4'=15
1
=12 _ 068 x=0, 25 —0, 146 =18 185 _ 79 116
lg5 1g3 g4~ g4
7 a VA b VA
y=5 [y=2" =G [y=3"
0,1 0,1
oy . on
0] X o X
c VA d v A
| y=4# 0,8)
+3 /
Jy=4-1 y=2" y=2"
/
0,1
OV s L N
X o X
8 a v A 9 x=0=y=-4
y=0 = 2'=5
= lg5
g2
(0,3) AB =4+ (291391
y:2 1g2
. AB=4.63
o X
b (3,29) = 29=2+d
a’=27
a=3
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<C2> EXPONENTIALS AND LOGARITHMS

Answers - Worksheet D

= logo % 2

= logjp 3 — logyo 2
=b-a

= logio (2° x 3)

=3 log 2 +logio 3
=3a+b

=logio (1.5 x 100)

= logy 1.5 +log;o 100

=b-a+2
i =log ¢’ = tlogg=14p 4
ii =log;8+log,g=3+p
3+p-1ip=2
p=logg=-2
q=2"=73
(09_3) 6
h=—
(3)'-4=0
(3)'=4
x=18% — 126350
lg
i =27(29)=1¢ 8
i =2(2%) =22 =27
20 -Tt+6=0
(2t-3)t-2)=0
1=2"=212

—

o [Lo

x=-22 1=0.585(@3s0), 1
g2

=5
a logzx= 3

x= 3" =3.95(3sf)
b 3logzx—5logsx=4
log; x =-2

—32_-1
x=3 5

2000 = 1000 x 1.022*
2=1.022%
4t1g 1.022=1g2

g2 _
41g1.022

.. 8 years

b 2x+1)lg3=(x—4)lg2

x(g2-21g3)=1g3+4l1g2
_ lg3+41g2
lg2-21g3

a log,(Bx+5)+3=7
3x+5=2"=16
=l

b log, (x+1)+1log, Bx—1)=5
(x+DBx-1)=2"=32

3 +2x—33=0

Gx+11)(x-3)=0

— 11
x——7,3

for real log, Bx—1),x> 1 .. x=3
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‘CZ EXPONENTIALS AND LOGARITHMS Answers - Worksheet D  page 2
9 x+4=2x 10 a =0 = n=2000
x=16 b 3600 = 10
1+8¢
12 -3
+2=_"= + =
y+2 b+l 1+8c 5
G+ + =12 =1
¥ +3y-10=0 =2
+35)(-2)=0 c=3
y>0 . y=2 ¢ 4000 = 1800(}{
1+8¢
log, x =log, 16 =4 1+87=2
c'==
= g5
lgi/z
t=3.578 weeks = 25 days
—zX
ii y=loggx = x=8=2" = y=6—4x
-~ logyx =3y logixy=+ = xy=4%=2
32y)+3y=6 sub. x(6—4x)=2
y=loggx= 3 2% =3x+1=0
L x=8 =4 Qx—D(x-1)=0
x=1,1
wx=g,y=4orx=1y=2
13 VA 14 a whenx=1,
LHS=8-4(4)+2+6=0
- x=11s a solution
b 23X:(2X)3:u3
y=(3) y=2"+1 2% = (2 =i
() =2 -4 +ut6=0
(0,2) ¢ x=1=>u=2 .. (u—2)is afactor
0,1
e > w— 2u— 3
0 o u—2)u3—4u2+ u+t 6
3 2
At ’ N2 X2 —21/[2 + u
(%)+2:1 - 20" + 4u
2r2 =120 " 3u+ 6
ov = Z1ENI+4 - 3u+ 6
2 i —
2= 2125 o sols] or 5 (4= 2)u — 2u—3)=0

21 -

L y=(3N5 - H =45+
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u-2)u-3)u+1)=0
u=2"=-1[nosols], 2 or 3

x =1 (given) or 183 _ 58
g2



