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Answers - Worksheet A

a log, 1000 =3

e log; 5~ =-3

a =125

=

e 92 =3

= log, 72
=2

1]

e =log;s 5

[
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—

Qo
oQ
o8]

98]

b

[
=3

s
3

I

i)

=log, (4 x7)
=log, 28

d =log,(9+ 1)
=log, 27

a =5log,x

e =4log, X
=-2log, x

b log; 81 =4

f logy 3 = —+

b 2°=16
f 102=0.01

b =log, 4
=3

f =log8'
=1

i =lg10”
=-3

n = 10g100 100_%
3

2

b =

f =2log,x+5log,x g =10gqx_2+10gqx_3 h =6log,x—-2log, x
=-2log, x —

b =log, (10 +5)
= log, 2

log, 256 =8 log; 1=0
10g19 19=1 10g36 216 = %
10° = 100 000 23°=1
2?=1 6'=6
=log, 2 =log; 3
=7 =3
=log; 7 =logs 15
=0 -1
= logis 16° = log, 4
=1 =3

4 2
= logs 25° = logy 27
=3 = _2

2 3
X = 64 107 =x
x=4 ﬁ
x'=9 10°= 10"
x=9 x=12
X3 =01 loggx = —1
x = 1000 87 =x

x=4
¢ =log, 6°
=log, 36

e =log, 25% + log, 32
=log, 5 +1log, 9

=log, (5 X 9)
=log, 45
L log, x c

7log, x

= log, x '

=—log, x

=-5log, x
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f =log, 48 —log, 2% — log, 9%
= log, 48 — log, 8 —log, 3

=log, [48 + (8 X 3)]
=log, 2

d =log, X

= §logqx

3log,x =4log,x
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‘ C2 EXPONENTIALS AND LOGARITHMS Answers - Worksheet A page 2
7  a =lg(5x4) b =1g(12+6) ¢ =1g2’ d =1g3*—1g9
=1g 20 =lg2 =1g8 =1g8l—1g9
=1g (81 +9)
=1g9
e =lgl6® —1g32° f =1gl0+Igll g =lgL +1g10° h =Ig10°—1g40
=lgd-l1g2 =Ig(10x11) =1lg 57 +1g 100 =1g 1000 —Ig 40
=1g(4+2) =1g 110 =lg (& x 100) =1g (1000 + 40)
=lg2 =lg2 =1g25
8 a =log;(54+2) b =logs (20 x 1.25) ¢ =log 2" +log; 3°
= log; 27 =logs 25 =4+3
= logs 3? = logs 52 =7
=3 =2
d =logs (24 x9) e =log;(12+4) f =log,(18+9)
=logs 216 =log; 3 =logy 2
= logs 6’ =1 = logy 4%
=3 _ %
g =logy (4 x0.25) h =1g2’+1g25 i =log; 8 —log; 18
=logy 1 =lgd+1g25 =log; 2 —logs 18
=0 =1g (4 X 25) —log; (2 + 18)
=1g 100 =log; &
=1g 10 =log; 37
=2 =2

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

k = llogs & +logs 10?

16
= logs (%)% + logs 100
=logs 5 +logs 100

= logs (5 x 100)

= logs 125
= logs 53
=3
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It

=log; 5 — log; 6 — log; 2
=log; [5+ (36 x 13)]
=log; &~

= logs 37

=3
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<C2> EXPONENTIALS AND LOGARITHMS Answers - Worksheet B

1 a =logga+logiyb b =logya+logy b ¢ = logio a - logiob d =logja+log b%
=logioa+ 7logi b =3logip a —logio b =logipa+ %loglo b

€ :210g10 ab f =—10g10 ab g =10g10 a%+10g10 b% h :3(10g10612—10g10b%)
=2logoa+2loginb =-logpa—1logb =3logipa+t3logb =6logya—logyb
2 a =log, 8’ b =log, 8 ¢ =log,16-1log,q d =10gq4+logqq3
=2y =1y =log, 8° — 1 =log, 8% +3
=2y-1 =2y+3
3 a =Ig((2x3% b =1g(2°x3) ¢ =lg9-1glé6 d =lg(2x3)-Ig2’
=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+b) =6a+2b =b-13a =1g2+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 _ 12x12x12 _ 2log;,5
B =107 ————— ==

log, 3 6x12x6x12 —log,, 5
=4 =logy § = —3 =2
5 a x=3"" b x=5% ¢ x—3=8"
x=7.22 x=0.617 x=3+8"
x=281.8

d lx+1=4% e log,3y=53 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

=7
=
|
—
iy

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

- (x-2)’ - (x+Dx—-1) -
= 10g2 x—4 = logz T = _% logz X

=log, (x—1) = log, X
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‘ C2 EXPONENTIALS AND LOGARITHMS Answers - Worksheet B page 2

7 a log; 5x =log; (2x +3) logo 10x = 3

Sx=2x+3 10x=9° =27

x=1 x=2.7

X _ _ 5x x+6
log, — =log, 3 +1log, 2 =log, 6 logs —— = logs
x—1 x+2 X
X _ 6 5x _ x+6

x—1 x+2 X

x=6x-6 S5 =(x+2)(x+6)=x>+8x+12

x=2$ ¥ =2x-3=0

logs x* = logs 5(2x — 5)

x+1DHx=-3)=0
x=-1,3
logs x notreal forx=—-1 .. x=3

log; 4x — log; L 1
x—06

X =5Q2x-5) log; 4x(x — 6) =1

¥ —10x+25=0 dx(x—6)=17

(x—5)7%=0 4’ —24x-7=0

x=5 x = 24EN576+112 "5;6“12:3i%\/ﬁ

log; 4x not real forx =3 — %\/4_3
L x=3+ 143 [=6.28(3sh)]

X

8 log,y=2 = y=x logsx—2logsy=logs2 = = =
y
x=3 sub. 3y*=12
wx=3,y=9 y2=4

for real logsy, y>0 .. y=2
L x=8,y=2

3

log,32=-3 = y7? =32 logyx=2 = ' =x
:y=32_%=i = y'=x
sub. log;x=3-2log, & sub. 4x° =20
log, x=3—(-4)=7 =5
x=2"=128 x=5"=125
x=128,y=1+ L x=125y=25

1

log, x +log, 3= 1log,y = 3x=)?
= y=9"

sub. 3x+9x*=20
9> +3x—-20=0

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

Bx+35)Bx-4)=0 x =125
for real log, x, x>0 .. x=1% x=5
wx=4,y=16 ~x=5y=40
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<C2> EXPONENTIALS AND LOGARITHMS
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Answers - Worksheet C

a 1.78 b 0.778 c

a x=Igl4=1.15 b 10°=4

x=1g4=10.60

d x—4=1g23
x=4+1g23=5.36

let y=log,b = d'=b
ylog.a=1log. b
_ log.b
log,.a
log, b log, b
log, a
a =& =93] b=272_17
lg 1g20
a xlg3=Igl2 b xlg2=1g0.7 c
x= 1g12 = 1g0.7
g3 1g2
x=2.26 x=-0.515
e (t+3)Ig5=1g24 f (4+x)lg3=Igl6 g
(= 1824 3 x= 186 _4
Ig5 1g3
t=-1.03 x=-1.48
i 2-3x)1gd=1g32.7 J
x 3(2 lg4 )
x=-0.172
k +2)Ig7=@+1)Ig9 1
y(g9-1g7)=21g7-1g9
_ 2lg7-1g9 —6.74
1g9—-1g7
m (1x+3)lgd=(1-2x)1g5 n

x($lgd4+21g5)=1g5-31g4
_ lg5-3lg4 = _0.652
Llg4+21g5 '
72x+4: 113){—4
2x+4)Ig7=0Bx—-4)1g11
x(Blgll-21g7)=41g7+41g11

_ 41g7 +4l1gll — 526
3lgll-21g7 '

e 2x+1=1g130
x=1(g130-1)=0.56

2.40 d -0.398
¢ 3x=1g49
x=11g49=0.56

f (10°"=10"=5

2x=1g5
x=1lg5=0235
Y s d =18 — 0631
lg 129
—ylg8=1g3 d Ixlg4=1g03
—_lg3 x= 21803
1g8 lg4
y=-0.528 x=-1.74
Qx+4)lg7=1g12 h 2*"'=124

x=1(2 _y Bx+1)lg2=1g12.4
g7

_ 4 1gl124
x=s(=—— -1
3 ( 1g2 )

x=0.877

x=-1.36

xlgs5=x-1)1gé6
x(lg6—-1g5)=1Ig6
g6
Ig6—-1g5
S-xlgd=02x-1)lg1l
xQlgll+l1lg4)=51gd+l1gll

_ Slgd+1gll —151
21gll+1g4 '

=9.83

(By-2)1g2=2y+5)lg3
y(3lg2-21g3)=51g3+21g2

_ Slg3+2Ig2
3lg2-21g3

=-58.4

3x+l:24+x
x+1Dlg3=4A+x)1g2
x(g3-1g2)=41g2-1g3

x=2e20led g3
lg3—-1g2
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| c2 EXPONENTIALS AND LOGARITHMS Answers - Worksheet C  page 2
6 (2" +3)2°-2)=0 b 3*-1)3 -4)=0 ¢ 55-8(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 _ 4319
lg5 " 1g5
2(47)-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 (33 -2)(3"=5)=0
4'=1.3 2"=-5 [no sols], 3 3=2,5
3 2
-1 81979 y=2 sy =185 185 - 037,146
g4 g2 1g3 " 1g3
5% +5(5)=24=0 h 33™)-18(3)+15=0 i 3@ -16(4)+5=0
(5'+8)(5'=3)=0 33°=1)(3"=5)=0 (B3#)-1)4 -5)=0
5'=-8 [no sols], 3 3*=1,5 4'=15
1
1= 183 — 068 x=0,18 —0 146 =18 185 _ 79 116
lg5 1g3 g4~ g4
7 VA b Y A
y=5" fy=2" =y [y=3"
0,1 0,1
o . on
0] X 0] X
VA d VA
| y=4# 0,8)
+3 /
Jy=4-1 y=2" y=2"
/
0,1
O Do s L N
X 0] X
8 v A 9 x=0=y=-4
y=0 = 2'=5
= lg§
g2
(0,3) AB =4+ (291391
y= ) 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

1 a =logp 3

=logip 3 — logyo 2
=b-a

b =log (2° x 3)
=3 log 2 +logio 3
=3a+b

¢ =logy (1.5 % 100)
= logyo 1.5 +log;o 100
=b—-a+?2

3 ai =log g =llogg=1p
ii =log;8+log,g=3+p

p=log,qg=-2
g=2"=1
5 a (0,-3)
b k=-
c (Iy-4=0
(1) =4
x=18% — 126350
lg

7 ai =2"2)=1¢
ii =202™) =22’ =2r
b 2 -7t+6=0
(2t-3)t-2)=0
1=2"=212

—

o [Lo

x=-22 1=0585(@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 x+1)lg3=(-4)lg2

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

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

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

33 +2x—33=0

BGx+1)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=%x 10 a t=0 = n=2000
x=16 b 3600= 2%
1+8¢
12 -3
+2=_"2 + =
y+2 v+l 1+8c 5
G+2)p+1)=12 =1
¥ +3y-10=0 =2
(+5)(r-2)=0 c=3
>0 L y=2 ¢ 4000 = 12000
1+8¢
log, x =log, 16 =4 1+8c"'=12
c'==
_p= 18
lgi/z
t =3.578 weeks = 25 days
11 i loggx”=2logsx =2y 12 logy-log,(3-2x)=1 = 3y2 =2
—zX
ii y=loggx = x=8=2% = y=6—4x
- logy x=3y logy xy =+ :>xy=4%=2
32y)+3y=6 sub. x(6 —4x)=2
y=loggx= 2 23 =3x+1=0
L x=8 =4 Qx—)(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=(1) y=21 =Y =u
()= -4 +ut6=0
(0,2) ¢ x=1=>u=2 .. (u—2)is afactor
0,1
O DI —_ > w— 2u— 3
0 o u—2)u3—4u2+ u+t 6
3 2
tA 2x+1:(l)x u
a4 O -2+ u
@y +2=1 o+ 4
2°+2"-1=0 —3u+ 6
ov = Z1EVl+4 —3u+ 6
5 i L
2= _1_2J§ [no sols] or —1+2J§ (u—2)w’ - 2u—3)=0

s =15 -1
Cy=(GVs - HH1=3(5

u-2)u-3)ut+1)=0
u=2"=-1[nosols], 2 or 3

x =1 (given) or 83 _ 58
g2
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