XT - MATHS Grade 12

Subject: Inverses and Logarithms Date: 2010/06/29
Total Marks: 66

1. FALSE
Explanation: log, (5 - x) =2 -1log, (1+ x)
log, (5 - x) +log,(1+x)=2
log,(5-x)(1+x)=2
2
log, (5+4x—-x)=2
5+4x—x> =3
5+4x—x2 =9
x2 -4x+4=0
(x-2° =0
x=2

You could also solve for x as follows:
log, (5 - x) =2 -log,(1+ x)

log, (5 — x) = 2log, 3 — log, (1 + x)

log, (5 - x) = log, 9 - log, (1 + x)

9
log3(5—x)=log3(1+x]

5-x)=

( *) 1+ x
G-x)(1+x)=9
5+4x—x2=9

X —4x+4=0

(x-2)° =0

x =2

If x =-2 is substituted into the given equation:
log; (5 - (-2)) = 2 - log; (1 +(-2))

log, (5 +2) =2-1log,(1-2)

log3(7) =2- log3 (-1)

But log, (-1) is not allowed!

Therefore, x = 2 is the only valid solution.
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2. FALSE

Explanation: According to log laws:
log x

N = (log x) + (logy)
ogy

logﬁ = (log x) — (log y)

1
NOTE : 087 can also be written as log  x.
logy Yy

3.C
Explanation: log2 9 - log2 3+ log2 27
log2 81 — log2 27

2 3
log2 3 - log2 3+ log2 3

4 3
log2 3 - log2 3

210g2 3 - log2 3+ 310g2 3

[LOG LAW 3: log b = alog b]
410g2 3 - 310g2 3 m m

4log 3
=2 [Numerator and denominator simplified]
log2 3

=4 [Equal factors cancelled]

OR

log2 9 - log2 3+ log2 27
log2 81 — log2 27

log, (9 + 3x27) [LOGLAW 1: log a+log b =log ab
- log (81 +27) LOG LAW 2: log a~-log b =log ]
_ log2 81

log2 3

1 34

log2 3

4log 3 a
= —2_ [LOGLAW 3: log b = alog b]

log2 3 m m
=4 [Equal factors cancelled]
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Explanation: 10g3 o7 log3 33

log, 81 -

log, 3

3log, 3
- 4log, 3

W

5.3

Explanation: Substitute the given point into y = log_x :

1
-3= logaﬁ
Now :
-3 _l
Y
-3 -3
a =
a=3
6.0
Explanation: log (log10) = log, (log,, 10)
= logg 1
=0
7.9
Explanation: _ =11
logx 54 + logx 5 logx 10 = 15
54 x 5 1 [LOGLAW 1: loga + logb = logab;
~log =0 | =12 LOG LAW 2: loga - logh = log?]
. =11
- logx27 =15
logx 27 = %
3
wx? =27 [Exponent form]
s 3
wx? =3
3\3 2
333 2
3
£2 _ (3 )3
2
x =3
x =9

TEST:
According to definition, the value of x must be larger than 0 but not equal to 1.

The solution x = 9 is therefore allowed.
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8. (1) 100

(2) £10
(3) £10
Explanation: The complete calculation is as follows:
log =2
2
log,,x =2
2 2 .
~x =10 [exponential form]
. %0 =100
~ox =210

According to definition, x%in log x> = 2 must be positive.

But the square of any number/term is always positive, therefore x may be equal to both 10 and - 10.

Explanation: (1) According to definition: x > 0
Therefore, log x will be undefined forx = 0 and x < 0.

1
(2 2% _q1
log 4 2
_logx 3
" log4 2
~ 2logx = 3log4  [Cross multiplied]
2 3 a
- logx = log4 [LOG LAW 3: a log mb = log mb |
2 3
Lx =4 [Logs removed]
2
x =64
x = £8
TEST :

According to definition, x must be larger than 0.
8 > 0, but —8 is not. Therefore, 8 is the only valid solution.

10. (1) larger than 0

(2) 6

(3) 4

ion: 3
Explanation (1) According to definition: y > 0

S~y >0
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(2) log2 y =6
3 6
Ly =2 [Exponent form] .......... (Ans. 2)
3
y =64
3 3
Yy =4
sy =4
OR
3
log2 y =6
| - 61 2 1 =1
< log,y = 6log, [log m =1]
. log y =log, 2 [LOGLAWS: alog b =log b"
~ log,y = log, [ talog b =log ]
3 6
vy =2 [Logs removed] .......... (Ans. 2)
3
Yy =64
3 3
Ly =4
~y=4

3
(8) According to definition, y must be larger than 0.

3
Therefore: y > 0
y>0
4 > 0, therefore y = 4 is a valid solution.

11. 0,66
Explanation: 7 55t 2 _ 263
7" x5 x5° = 263
35" x 25 = 263
35" = 10,52 [divide by 25]
log35 = log10,52
x.log 35 = log 10,52
_ log10,52
"~ log35
. x=0,66
12. A
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Expl ion: 3.2
Xplanation b

log 3 2
x

3.2 2
= 10g3a b —logsx [LOG LAW 2: log = logmn—logmp]

n
mp

3 2 2
= 10g3a + logsb - logsx [LOG LAW 1: logmnp = logmn + logmp]

= 310g3u+210g3b—210g3x [LOG LAW 3: logmnp = plogmn]

13. TRUE
Explanation: log2 x=-3
wx =2 [Exponent form]
_ 1
Y=73
2
=1
Y=%
TEST:
According to definition, the value of x must be larger than 0.
% > 0, therefore this solution is valid.
14. TRUE
ion: 2
Explanation logm + 3logm — log5m
= 2logm + 3logm — log5m [LOG LAW 3. log xba = a log xb]
= 5logm — log5m
5
= logm - log5m [LOG LAW 3: a log xb = log xba]
5
- m : —_ = a
= log = [LOG LAW 2: log L0 log xb = logxb]
OR
2
logm + 3logm — log5m
2 3 a
= logm + logm —logbm [LOGLAW 3: a log xb = log xb ]
| ( 2 3 5 ) [LOG LAW 1: logxu+logxb=logxub
=loglm xm +5m . _ — a
LOG LAW 2: log A log xb = log . b]
5
m
=1
8 5m
15. 3
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Il
=

Explanation: log3 27

~ 3 =27 [Exponent form]
3
-3 =(3)
wx =3
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