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2a+b (5%
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a—+2b

2a+2b (S*)
2b — 3a

b— %a (S*)
%b —3a

b+1 (S%)

. 2a+b+1  (S%)
L 1+a—b (S%)
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2

—13
2

(0¢] [\ Nej [\
—
w2
*
~—

1 y=2 or z=2 y=1 (5%
1 y=3 (5%

r = 1.86

r =4.19

=17 (S%)

x =0.55

r =09 (5%

r=6.23 (S%)
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vii. x =6.62
viil. x =-0.22
ix. v =4.21 (S*)

20. i.x=0 z=126 (S%
i 2x=058 x=0
iii. 7=—-1 =063
iv. 1=-2 x=158

21. (a) x=5
(b) x=4 z=1
(c) z=+2
(d)z=1 z= (S*)
(e) x=7 (S*)
0 z=3 (5
(g) ©=0.47397 (S*)
(h) z =1396.5 (S%)
22. (a) x=4 z=38
(b)y =9 z=1% (5%
() x=5 x=q1=
d) e=4 o=+
(e) =6 =x=36 (5%

Question 4(ii)

log; 20 —
= logs (4)(5)
= log; 4 + log; 5
= log; 2° + logy 5
= 2logs 2 + logs 5
=2a+0b

Question 4(iii)
)
log. (=
0g3(2) —

= logs 5 — log; 2

=b—a
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Question 4(v)

Question 4(vii)

Question 4(ix)

Question 4(x)

Question 4(xi)

Question 4(xii)

log, 100 —
= log; 4 + log; 25
= log, 22 + logy 5°
= 2log; 2 + 2logs 5
=2a+2b

5)
10g3 E —

1
= logs 5 — 5 log, 2

logs 15 —
= log; 5 + logs 3
=b+1

logs 60 —
= log; 4 + logs 5 + logs 3
= logs 2% + logy 5 + log; 3
= 2log; 2 + logs 5 + logs 3
=2a+0b+1

| 6
0g, — —
g55

= log; 6 — logs 5
= logs 2 + logs 3 — log; 45

=a+1-b
logs V30 —

= 108;3(30)%
1

= §log3 30
1

=3 (logs 2 + logs 5 + log, 3)
1
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Question 10

2log,; x — log; 2 = log, 32

log; 2* — log, 2 = log, 32
2

log; “% — log, 32
.
5 = 32
2 = 64
x =64
r =38 r=—8
Disallow x = —8

Solution: z =28
Question 11

log,y(z 4+ 1) = 2logy(z + 2) — logy(z + 5)
logy(z + 1) = logy(z + 2)* — logy(z + 5)

B (z + 2)?
_ (x +2)?
=)

(x+1)(z+5) = (z+2)°
224+ 6r+5=a+4r+4
20 = —1

l':—é

Question 12

2logg(x —2) =2
logg(z —2)* =2
6> = (z — 2)?
36 = 2® — 4z + 4
2’ —4r —32=0
(r—=8)(x+4)=0
r=8 zv=-—4
Disallow = = —4

Solution: z =28

b
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Question 14

log(7x — 6) — 2log z = log 2
log(7x — 6) — log 2® = log 2

Tx — 6
log x2 = log 2
x
Tr —6
2 =2
Tr —6 = 222

202 —Tr +6=0
2z —3)(z—2)=0

3
.:1:25 r=2
Question 15
log,(3x — 2y) =2 logs(z + 2y) = log, 4
22 =3z — 2y T+ 2y =4
4=3r —2y
v —2y=4
r+2y=4
Solve simultaneous equations:
r=2 y=1
Question 17
1
log, = +log,y = 3 logs(z +y) = logs 3
1 r+y=3
1 ==
084 LY 5
4%:xy
2=y
2=uxy
rT+y=
rT=3—-y
=(B-y))
2=3y—y’
v —3y+2=0
(y=2)(y—1)=0
y=2 y=1
r=3—-y
r=1 =2

b
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Question 18
3
log, 4 — log, © = logy(z + y) log,s2 + logs(z +vy) = 1
1 1 log,(z + y) 3
og, — = log,(z
B2 82 Y logy(27 + 2y) = 1
4
— =Tty 167 = 22 + 2y
4=2+zy 8=2r+2y (+2)
4=x+y
22+ oy =4
r+y=4
r=4—y

(4—y)’+(@—yy=4
16 —8y+y*+4y—y*> =4

12 -4y =0
4y = 12
y=3
r=4—y
xr =
Question 19(iii)
10* =50

log 10" = log 50
xlog 10 = log 50

log 50
xr =
log 10
x =17
Question 19(v)
45" = 500

log 4°% = log 500
5z log4 = log 500

log 500
= log 4
5x = 0.45
z=0.9

b
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Question 19(vi)

27T = 150
log 2°*! = log 150
(x 4+ 1)log2 = log 150

1
. og 150
log 2
r+1=723
r =6.23
Question 19(ix)
23778 = 95

log 23778 = log 25
(3z — 8)log2 = log 25

log 25
3r—8 = log 2
3r — 8 =4.63
3r = 12.63
x =421

Question 20(i)

3% —5(3")+4=0
(3°)? = 5(3") +4=0
Let y=3"
v =5y +4=0
(y—4y—-1)=0
y=4 y=1
3" =4 3 =1
log 3" = log 4 log 3" =log1
xlog3 = log4 xlog3 =log1l

log 4 log 1
xr = xr =

log 3 log 3
x =1.26 x=0

b
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Question 21(d)

logs(z + 3) = logy(10z + 6)

log4(10x + 6)
1 L N}
ogs(z + 3) log, 9
1 1
logs(z +3) = w (x2)
2logs(x + 3) = log4(10z + 6)

logs(z + 3)? = logs(10z + 6)
(x+3)> =10+ 6
22+ 62+9—100 —6=0
2> —4r+3=0
(x—=3)(x—1)=0

r=3 x=1
Question 21(e)

logy(z + 1) 4+ logg(x + 1) =4

log,(z + 1)
| 1 —= =4
ogo(z+ 1)+ og, 3

| 1
log2(x+1)+%:4 (x3)

3logy(z 4+ 1) + logy(x + 1) = 12
4logy(x +1) =12 (=4)
)
3

logy(z+1) =3
2?>=x+1
8=x+1
T=ux

b
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Question 21(f)

logys 2 4 logys (@ 4 1) 4 logyp5(27 +2) =

logys (27 + 2)
| 241 1 e e
0895 2 + logys (v + 1) + logys 125

log,s (22 + 2
logs(2)(x + 1) + 28R E2)

2

—~
X
o |

~—

Slot oot o ooy L
—~

X

= w

3
2 logys (22 + 2) + logys (22 + 2) =

(

6logys (22 + 2) + 4logys (22 + 2) =

10logys (22 +2) =5 (+10)
(

|
ot

1
logys (22 +2) = 3

252 = 27 + 2
5=2x+2
3 =2z
3_
§—CC

Question 21(g)

logs(z +5) 4+ logy(z +5) =4

logy(x +5)
=~ 4] 5) =4
D) hogya-49
log,(z + 5) B
MT + 10g2($ + 5) =4 (><1.611)

Question 21(h)

log;(2z — 1) —log; 5(2z — 1) =2
log;(2z — 1)

5
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Question 22(b)

2log, 3 —loggz+1=0

5 logs 3

-1 1=0
log, x 0837+

log3x—log3x+1:0 (x logs x)

2 — (logz 7)* + loggx = 0
(logg)* —logsz —2 =10
Let y =loggz
yP—y—2=0
(y—2)y+1)=0
y=2 y=-—1
logsx =2 loggx =—1

P =x 37'=1z
1
9=z gzx

Question 22(e)

loggx 4+ 2log, 6 =3

1
0gg 6 _ 5

1 2
0gs T + og. z

logg « + =3 (x logg x)

log, x
(loggx)* +2 = 3logg x
(logg z)? — 3loggz +2 =0

Let y =logsx
Y —3y+2=0
(y—=2)(y—1) =0
y=2 y=1
loggx =2 loggx =1
62 =x 6' ==

36 ==z 6=x
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