<C2> EXPONENTIALS AND LOGARITHMS

1

Answers - Worksheet A

a

e

a

e

(0]

a

o

a

IOgl() 1000=3

logs 55 =-3

53=125

log 7= 1
x%=7
X =49

=log, (4% 7)

=log, 28

=log, (9+ 1
=log, 27

=5log, X

=4logq X2
=-2logy x

f

b logs 81

2

b 2°=x
X=64

b =log, (10+5)

=4

1 - _1
logs2 5 = —%

n = |09100 100_%
3

=log, 2

log, 256 = 8
IOglg 19=1

d
h

10° = 100 000 d

e =log, 25° +log, 3

- 15
b = Zlog,x

f =2logyx+5loggx g =logy X +1logy x> h =6logyx— 2log, x

=log, 5+ 10g, 9
=log, (5% 9)
=log, 45
c =logyx*"
=—logy x

= 7logq X

-5logy X
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—2logy X —

c =log,6
=log, 3

f =log,48 - log, 2°— log, 9¢
=log, 48 —10g, 8 —log, 3

log;1=0

IOggﬁ 216 = %

2
6

=log, [48 + (8 x 3)]

=log, 2

3log, x

1
log, x°

1
35100 X

=4logy X
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C2 EXPONENTIALS AND LOGARITHMS Answers - Worksheet A page2|
7 a =lg(5x4) b =lg(12+6) c =lg2® d =lg3*-Ig9
=1g 20 =lg2 =Ig8 =1g81-1g9
=1g(81+9)
=Ig9
e =lg16? —1g 32> f =Ig10+Igll g =Ig& +Igl0® h =Ig10°~1g40
=lg4-1g2 =I1g (10 x 11) =1g 5 +1g100 =1g 1000 - 1g 40
=lg(4+2) =1g 110 =1g(& x 100) =g (1000 + 40)
=lg2 =lg2 =1g25
8 a =logs(54+2) b =logs (20 x 1.25) c =log, 2* +log; 3
=logs 27 =logs 25 =4+3
=log; 3° = logs 52 =7
=3 =2
d =logs (24 x9) e =logs (12 +4) f =log, (18 +9)
= logs 216 =logs 3 =log, 2
= loges 6° =1 =log, 4
=3 :%
g =logs (4 x 0.25) h =1g2*+1g25 i =log, 8 —log; 18
=loge 1 =lg4+1g25 =logs 2 —logs 18
=0 =1g (4 x 25) =logs (2 + 18)
=1g 100 =logs §
=1g 10° =log; 37
=2 =-2

i =log, 64° + (2xlogs5) k llogs & +logs 107 =logs 5 - logs 6° — logs £

=log, 4+ (2 x 2) = logs (%) + logs 100 =logs [5+ (36 x )]
=1+4 =logs 2 + logs 100 =logs &
=5 =logs (2 x 100) =log; 3

=logs 125 =-3

=logs 5°

=3
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<C2> EXPONENTIALS AND LOGARITHMS

Answers - Worksheet B

1  a =logwa+logub b =logwa+logwb’ ¢ =logwa®—logwb d =logyga+logo b?

=logpwa+ 7logyb

=3logwa-logob =logpwa+ logb
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e =2logyab f =-logpab g =Iogloa%+logmb%h =3(Iogloa2—loglob%)
=2logpa+2logb =-logiga-logpb =%|0910a+%|0910b =6logpa—logpb
2 a =log,8& b =log, 8 c =log,16—-1logyq d =log,4 +log,q’
=2y =1y =Iogq8%—1 =Iogq8%+3
=3 = §y+3
a =lg(2x3) b =1g(2°x3) c =lg9-1Ig16 d =lg2x3)-Ig2®
=1g2+2Ig3 =5Ig2+Ig3 =lg3*-Ig2* =1g2+I1g3-3lig2
za+2b =5a+b =2lg3-4lg2 =1g3-2Ig2
=2b - 4a =b-2a
e =1lg6 f =21g2*+11g3* g =4Ig3-3(Ig2+lg3) h =lg(6x10)+g(2x10)-2
=1(lg2+1g3) =6lg2+2Ilg3 =1g3-3lg2 =lg6+1+Ilg2+1-2
=Z(a+h) =6a+2b =b-3a =Ilg2+Ilg3+Ig2
=2a+b
a =logs 10 - logs 2 b =logy 16 +10g;, 9 c =log,8
=10gs 5 = logy, 144 = log, 4°
=1 =2 :%
= log; 3" = logy 12 = 1ogy5°
d log, 3 e =log 72° f -log,; 5
— Tlog73 = 10gy7 12x12x12 — 2logy,5
0g,3 6x12x6x12 —log;, 5
=4 =|ng7% :_% =2
a x=3"% b x=59% c x-—3=8"
X=7.22 x = 0.617 x=3+8"
x=81.8
d ix+1=4% e log, 3y=5.3 f logs (1 - 5t)=-0.6
x=2(4**-1) y=2°3 1-5t=6°°
x = 167 y=1x2° t=1(1-6°9
y=131 t=0.132
a =log, X b =log, (X* + 4x) c =log, X’ + log, x
=log, X°
3 4 X2 -1
d =log, (x—2)°—log, X e =log, 1 f =log,x—2log, x+ 2log, x
- (x=2)° - (x+D(x-1) -
=log, o = log, o = —1log: x
=log; (x—1) =log, X3



C2 EXPONENTIALS AND LOGARITHMS Answers - Worksheet B page 2 |
7 logs 5x = logz (2x + 3) loge 10x = 3
B5x = 2X + 3 10x= 9° =27
Xx=1 x=2.7
X _ — 5x  _ X+6
log, 1 log, 3+ 109, 2 =109, 6 logs 3 logs —
X = _OX _ x+6
x—1 X+2 X
X=6x—6 52 = (X + 2)(x + 6) = x° + 8x + 12
x=$ X —2x-3=0
x+DHx-3)=0
x=-1,3
logs x not real for x=-1 .. x=3
logs X* = logs 5(2x — 5) log; 4x — logy ﬁ =1
X = 5(2x — 5) log; 4x(x—6) = 1
x*—10x+25=0 Ax(x—6) =7
(x-5)?=0 4 - 24x-T7=0
X=5 X = 241\/5;6+112 —3+ %m
log; 4x not real for x =3 — /43
. x=3+ 343 [=6.28(35)]
8 logiy=2 = y=x M%X—Zm%y:m%Z:i_%:z
y
sub. xX*=27 = X=2y
x=3 sub. 3y*=12
. x=3,y=9 V=4

5
2

log,32=-2 = y*=32

- y=32"% =

ENS

sub. log; x=3-2log, +
log, x=3—-(-4) =7
x=2"=128

x=128,y= 1

log. X +10g. 3= Zlogay = 3x=y?

= y=9

sub. 3x+9x°=20
9 +3x—20=0
(3x+5((3x-4)=0
for real logax, x>0 .. x= 3

X=3,y=16

forrea logsy, y>0 ..y=2
. X=8y=2

3
logyx=32 = y? =x

Y Q.
sub. 4x* =20
x%=5
x=5%=125
. Xx=125,y=25

logio y + 2l0gio x=3 = Xy =10°
logy—log x=3 = ¥=23

= y=8x
sub. 8%’ =1000
X2 =125
Xx=5

. Xx=5y=40
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<C2> EXPONENTIALS AND LOGARITHMS

Answers - Worksheet C

1 a 1.78 b 0.778 c

b 10=4
x=1g4=0.60

2 a x=lgl4=115

d x-4=1g23
Xx=4+19g23=5.36

e 2x+1=1g130

3 let y=log.b = a'=b
ylog.a=1log. b
_ log.b
y log.a
_ log.b
l0g. b log.a
4 a=9-28 b=19"2_172 ¢
g2 1g20

5 a xlg3=Ig12 b xlg2=1g0.7 c

X = lgﬁ = _IgO.?
Ig3 Ig2
X=2.26 x=-0.515
e (t+3)lgb=1g24 f (4+x)Ig3=1g16 ¢
t= Igﬁ -3 X = Ig_16 -4
g5 g3
t=-1.03 x=-148
i (2-3x)1g4=1g32.7 i
-1 _ 1932.7
x=3(2 lg4 )
x=-0.172

k (y+2)Ilg7=(y+1)Ig9 [
y(lg9-Ig7)=2Ig7-1Ig9

— 2lg7-1g9 - 6.74
y Ig9—1g7 '
m (3x+3)lg4=(1-2x)1g5 n

x(3lg4+2Ilg5)=Ilg5-3lg4

= 1053104 — 657
3lg4+2Ig5
fo) 72X+4: 113X74 p
(2x+4)1g7=(3x-4)Ig11
x(3lgll-2Ig7)=4Ilg7+4lg1ll
x = Hg7+4lg1l _ £ 5o
3lgll-2Ig7

x=1(lg130-1) =0.56

2.40 d -0.398

c 3x=Ig49
x=$1g49=0.56

f (109*=10*=5
2x=1g5
x=11g5=0.35

=199 _on 4 =19% 063
Ig5 Ig9
-ylg8=1g3 d ixlg4=1g03
y=_|g_3 5 = 21903
Ig8 g4
y= —-0.528 x=-1.74

(2x+4)lg7=I1g12 h 2**'=124
—1l12 _ =
X 2(Ig7 4) (3x+1)lg2=Igl124

lg12.4
x=1(9l24 4
5 ( 92 )

x=0.877

x=-1.36

xlgh=(x-1)Ig6
x(lg6-1g5)=1g6

x= 9% _ -g83
lg6-1g5
5-x1gd4=(2x-1)lg11
x(2lg1l+1g4)=5Ilg4+Iigll
— 5lg4+Igll _ 51
2lgll+lig4

(By-2)lg2=(2y+5)Ig3
y(3lg2-2I1g3)=5Ig3+2Ig2
5lg3+2lg2 _

Y= S92-21g3 —584

3x+l:24+x
x+1)lg3=@4+x)lg2
x(lg3-1g2)=4Ilg2-1g3

x= 4927193 _ 4 43
Ig3—-1Ig2
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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 c 5%-8(5)+12=0
2‘=-3[nosolg|, 2 =14 (5*-2)(5*-6)=0
x=1 x=0, 9% -0 126 5=26
g3
x=192 106 _ 43 111
Ig5 " 1g5
d 2(4*)-7(4)+3=0 e 22*)+7(2)-15=0 f 3(3)-17(3)+10=0
((4)-1)@# -3 =0 (22)-3)(2+5=0 (B(3)-2(@-5=0
=13 2’=-5[nosolg], 2 =25
x=-1,19 - _1 079  y=19 -0s5g x=195 195 - 037,146
2'1ga 2T g2 Ig3'1g3 T
g 5%+5(5)-24=0 h 33)-18(3)+15=0 i 3(4*)-16(4)+5=0
(5'+8)(5-3)=0 3(3-1)(3-5=0 (3(4)-1)(@&-5=0
5'=_8[nosolg, 3 ¥=15 g=15
1
t=193 -6 x=0,195 =0, 146 =195 195 - 579 116
g5 lg3 lg4’ g4
7 a Y A b YA
y=5" fy=2" y=(3)" Jy=3
0,1 0,1
0y . °n |
o X O X
c Yy A d Y A
y=4 0, 8) //’
”y:4x_1 y:2X+3 y:2X
/
0,1
OVWoo | (%)
X @] X
8 a yA 9 x=0 = y=-4
y=0 = 2=5
x = 195
g2
(0,3) AB? = 42+ (199y2 = 21 301
y=2 g2
. AB = 4.63
O X
b (329 = 29=2+a’
a’=27
a=3
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<C2> EXPONENTIALS AND LOGARITHMS

Answers - Worksheet D

1 a

= loguo % 2

= IOglo 3- IOgl() 2
=b-a

= logy (2° x 3)
=3logy 2 + 109y 3
=3a+b

=logyo (1.5 x 100)

= IOglo 15+ IOgl() 100
=b-a+2

i =log q* = 1log.q=1p 4
ii =log;8+log,q=3+p
3+p-1ip=2

p=log,q=-2

= 9% - _126(35)

i =229 =1t 8

i =2(2%) =2(2)? = 2t?
2-T7t+6=0
(2t-3)(t-2)=0
t=2=23,2

3
x=192 1=0585(3s), 1
g2

a logsx=2
x= 3 =3.95(3sf)

b 3logsx—5logsx=4
logs X = -2
)(:3_2:%

2000 = 1000 x 1.022*
2 =1.022*
4t1g1.022=1g2

= _192 _796
4191.022

- 8years
a logs =1

X+1

X—2
X+1=3x-6

- 7
X=3

b (2x+1)Ig3=(x-4)Ig2

X+1
X—2
=3

x(lg2-21g3)=1g3+4lg2
— Ig3+4lg2
Ig2-2lg3

a log (3x+5)+3=7
3x+5=2=16

=1
X=73

b log, (x+1)+log, (3x—-1)=5
(x+1)(Bx-1)=2°=32

3 +2x-33=0

(Bx+11)(x—-3)=0
x=-4.3

for real log, (3x—1), x> 1 .. x=3
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Cc2 EXPONENTIALS AND LOGARITHMS Answers - Worksheet D  page 2 |
9 X+4=2x 10 a t=0 = n=2000
x=16 b 3600= 800
1+8c
y+2:£ 1+8c3=5
y+1
(y+2(y+1=12 =3
Y +3y—10=0 =2
y+5)(y-2=0 c=%2
18000
>0 y=2 4000 =
y y ¢ 1+8c"
log, x=log, 16 = 4 1+8c'=2
c'=%
_t= 95
932

11

13

i logsx*=2logsx =2y

i y=loggx = x=8=2%

- log, x =3y
3(2y) +3y=6
y=loggx= %
L x=8 =4
Y A
y=(3) y=2'+1
0.2
0.1 -
@] X
aA 2+1=(1)
(2)3+2'=1
22+2-1=0
ox = ~1341+4
2
2= _1_2*/5 [no sols] or _1“;*/5
2= %\/_ -3

t = 3.578 weeks = 25 days

_ —2%) = y
12 log;y—-1og,(B3-2x)=1 = o

= y=6-4x

loguxy=1 = xy= 4z =2

2

sub. x(6-4x)=2

2¢—-3x+1=0

(2x-1)(x-1)=0
x=3,1

“Xx=3,y=4or x=1Ly=2

14 a

ny=(3VB - 1) +1=1(5 +1)
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whenx=1,
LHS=8-4(4)+2+6=0

. X=1isasolution

23X= (2X)3:u3

22X= (2X)2:u2

() = P-4 +u+6=0

x=1= u=2 .. (u-2)isafactor

v - 2u- 3
u-2) -4’ + u+ 6
U - 2u°
_2U+ u
22U + 4du
— 3u+ 6
— 3u+ 6

(u-2)(*-2u-3)=0
uU-2)(u-3)(u+1)=0
u=2"=-1[nosols], 2 or 3

= i Ig_3 =
x =1 (given) or 12 1.58
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