ALevelMathsRevision.com

Laws of Logarithms and Logarithmic Equations (From Edexcel 6664)

Q1, (Jun 2006, Q3)

(i) 2 Bl )
(ii) 2log3 =log3” (or 2log p =log p”) Bl
log p+log 1l=log, 1lp, =log 99 (Allow e.g. log, (3" x11)) MI, Al (3)
4
(1) Ignore ‘missing base’ or wrong base.
The correct answer with no working scores full marks.
log, 9x=log, 11 =1log, 99, or similar mistakes, score M0 AQ.

Q2, (Jan 2008, Q5)

Method 1 (Substituting a = 3b into second equation at some stage)

Using a law of logs correctly (anywhere) e.g. logsab=2 Ml
Substitution of 36 for a (or a/3 for b) eg. logi3h" =2 M1

Using base correctly on correctly derived logap=q e.g. 36" =3° M1

First correct value b= 3 (allow 3%) Al

Correct method to find other value ( dep. on at least first M mark) M1
Second answer a=3b =33 orvV27 |Al
Method 2 (Working with two equations in logsa and logsb)

“ Taking logs” of first equation and “ separating” log,a =log,3+log, b Ml

(=1 + logyb)

Solving simultaneous equations to find log saor log 3 b M1
[logsa=1 logib=']

Using base correctly to find aor b M1
Correct value for gaor & a=3V3 or b=+3 Al
Correct method for second answer, dep. on first M; correct second answer MI1;Al[6]

[lgnore negative values]
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Q3, (Jan 2009, Q4)

2log, x = |t.1ng_<(:vr3 }, log.(4—x)—log.(x") = log, ;

]ug(

(5x-4)x+1)=0 x=

4—x

4-x

X

] =log5 5 +x-4=0 or 5x" +x=4 o.e.

T

(x=-1)

B1, M1

M1 A1

dM1 A1
(6)
[6]

B1 is awarded for 2logx =logx” anywhere.

M1 for correct use of log 4 —log B =log <

M1 for replacing 1 by log, £ . Al for correct quadratic

(log(4-x)—logx” =logS=4—x—x" =5 is BIMOMIAO M0OAD)

dM1 for attempt to solve quadratic with usual conventions. (Only award 1f previous two
M marks have been awarded)
Al for 4/5 or 0.8 or equivalent (Ignore extra answer).

Q4, (Jun 2009, Q8)

(a)

(b)

log,y=-3 = }=:2_5
y=% or 0.125

32=2" or 16=2' or 512=2°
[or log,32=5log,2 or log,l6=4log,2 or log,512=9log, 2]

[or log, 32 = log,, 32 or log, lﬁzm or log,512= M]
]GEIII 2 ]GEIII E ]GEIII 2
log,32 + log,16=9
(logx)* =... or (logx)(logx)=... (May not be seen explicitly, so

M1 may be implied by later work, and the base may be 10 rather than 2)
log,x=3 = x=2"= 8

log, x==-3 = x=2" :l

M1
A1 (2)

M1

A1l
M1
A1l

Alft  (5)
[7]
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Q5, (Jun 2012, Q2)

2logx =logx”

-

xX

]uuggf—ll:tgglfjr—.?}=]l:tg3 5
x-

Solves x° —9x+18=0 to give x=.....

x=3.x=6

Q6, (Jan 2010, Q5)
@ | 1og . 64=2 = 64=1x"

Sox=28

() | log, (11-6x)=log, (x—1)° +3

(x-1)’

{l1-6x =8(x* —2x+ 1)} and so 0=8x* —10x -3

0=(4x+1)(2x-3) = x=..

3]

Bl

M1

Al o.e.

M1

Al

Total 5

M1
A1 (2)

M1

M1

M1

Al

dm1

Al (6)

[8]
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Q7, (Jun 2010, Q7)

(a) 2log;(x —5) =log;(x-5)° B1
log, (x — 5)° — log, (2x —13) = log, &=L M1
2x-13
log, 3=1 seen or used correctly B1
F (x=5)" s
log,| = |=1 = P=3 =3 = (x-5) =32x-13 M1
E{QJ 0 {21_13 ( )" =3 }}
x*—16x+64=0 (*) | Alcso
(3)
(b) (x-8)(x-8)=0 = x=8 Must be seen in part (b). M1 A1
Or: Substitute x = 8 into original equation and venfy. 5
Having additional solution(s) such as x = -8 loses the A mark. (2)
x =8 with no working scores both marks. 7
Q8, (Jan 2012, Q4)
(@ | log,3x” = log,3+log,x* or log y—logx® =log3 or Bl
log y—log3 =log x”
log, x’ =2log, x Bl
Bl
Using log, 3 =1 3)
(b) | 3x* =28x—9 MI
Solves 3x* —28x+9=0 to give x=+orx=9 M1 Al (3)6
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Q9, (Jan 2013, Q6)
(a) 2log(x +15) = log(x +15)* Bl
2 x+15 : a
log(x+15)* —logx = 10g—( ) Correct use of loga —logh =log— M1
2° =64 or log, 64=6 64 used in the correct context Bl
x+15)* x+15)
log, u =6 u =64 Removes logs correctly MI
X
2 2
= X" +30x +225 = 64x Must see expansion of (x+ 15)_ to
orx+30+225x"" = 64 score the final mark.
Sx =34x+225=0* Al
3
M1: Correct attempt to solve the given
(b) (x-25)(x-9)=0=>x=250rx=9 | quadratic as faras x =... M1 Al
Al: Both 25 and 9
2)
[7]
Q10, Jun 2013, Q7)
7. (i) 2x _ S5x+4 _ S5x+4 _ )
Method 1 log, [ Sy 4} 3 or logz{ 7x 3, or log, . 4 (see special case 2) M1
2x 3 Sx+4 S5x+4 2x 1
=27 or = 2% or = 2%or |lo =log,| — M1
{5x+4} ( 2x ] { x } ( g2[5x+4H gZ[SJ
16x = 5x+4 = x= (depends on previous Ms and must be this equation or equivalent) | dM1
4 . ) .. Al cso
x= Tl or exact recurring decimal (.36 after correct work (@)
() | log,(2x) +3=log, (5x + 4)
Method 2 | 54 log,(2x) +log,(8) = log,(5x + 4) (3 replaced by log, 8) 2" Ml
Then log,(16x) = log,(5x + 4) (addition law of logs) 1" M1
Then final M1 A1l as before dMIAl
(i) log, y +log, 2" =5 Ml
log, 8y =5 Applies product law of logarithms. | dM1
y:%as yzéas Alcao
(3)
17]
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Q11, (Jun 2013(R), Q6)
i(a) | Way l:log,(9x)=log,9+log, x or Way 2: log(9x) = log, 3"
=2+a =2+a

(h) xj < 35&

Way 1:log, 3 =log, x" —log,81 | or Way2 = log, =

log x‘_z 5log x or log81=4log3 or log, 3%

log81=4

=5a—4
xS

(c) log, (9x) +log, [EJ =3

Method 1

=2+a+5%—-4=3

)
=a=—

5

— x=3% or log,, x=alog,,3so x=

x=2.498 or awrt

Method 2

]

log, {‘Jx. J = (3 orlog27)

xﬁ
log, ?
i}

x -
:?=33=>x"’=3’ = x=

|

=3or log 27

R

x=2.498 or awrt

If x = -2.498 appears as well or instead this 1s A0

M1

Al
(2)

M1

M1

Al cso
(3)

M1

Al

M1

Al

4)
Total 9




