1. Solve logox + logy(x — 2) = 3, for x > 2.

recognizing log a + log & =log ab (seen anvwhere)
e.g logy(x(x —2)). x* — 2x

recognizing log, b=x < @ = b(seen anywhere)
eg 2¥=3

correct simplification

egx(x—2)=2> x*-2x-8

evidence of correct approach to solve
e.g factorizing, quadratic formula

correct working
e.g (x—4)x+2),

x=4

2:«1%

2

2. (@ Find log, 32.

X

(b)  Given that log, [382)/

(a) 5
(b) METHOD 1

i)

327 )
3 8’ s

log:i— i=10g: 32" —log, 8’

=xlog; 32 —ylog; 8

log, 8=3

p=75, g=-3 (accept 5x -3

METHOD 2

2@
g7 3).1'

—
[t

B}
Ln
-

3y

I

Sx-3y

Il
2

log, 27 ) =5x -3
p=73, g=-3 (accept 3x—3y)
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(Total 7 marks)

(A1)

(A1)

Al

(M1)
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] can be written as px + qy, find the value of p and of g.

1)

(4)

(Total 5 marks)
N1
N3
N3
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Given that p = log, 5, q = log, 2, express the following in terms of p and/or q.
(@ log, 10
(b) log, 8
() log,25
(Total 6 marks)
(a) log,10=log,(5=2) (M1}
=log, 5 +1og, 2
=ptg Al N2
() log, 8 =log,2* (M1)
=31log,2
=3g Al N2
© log,2.5=log, ; (M1
=log, 5 —log, 2
=p-gq Al N2

[6]

4, (@ Letlog. 3=pandlog. 5 =q. Find an expression in terms of p and g for
() logc15;
(i)  log . 25.

(b)  Find the value of d if log 4 6 = %
(Total 6 marks)

(a) (1) log,15=log . 3+log. 5 (Al)
=p+g Al W2

(i) log,25=21og, 5 (A1)
=2g Al N2

(b) METHOD 1

d1=6 M1
d=136 Al N1
METHOD 2
For changing base M1
110051132 =% 2log 6=log &
d=136 Al N1

[6]
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(@ Ina’

®) In (%}

(2) hab=3ha+hb
Ina’b=3p+gqg

® In %J na—lnb

lnﬁ
[

6.  Find the exact solution of the equation 92 = 274,

METHOD 1
9=3% 27=%°

expressing as a power of 3, (3%)% = (¥

METHOD 2

2xlog®=(1-x)log27

Notes: Candidates may use a graphical method.

(AL}ATL)
Al

(Al)A1)

LetIna=p, Inb = qg. Write the following expressions in terms of p and g.

N3

Al N3

(AL)ALD)
(M1)

(Al)
(A1)

(A1) (C6)

(MI1)(AL)AL)

(A1)

(A1)

(A1) (C6)

Award (MII(AINAD) for a sketch, (41) for showing the point af

) _ o 3
intersection, (A1) for 0.4285...., and (41) for 7
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[6]

(Total 6 marks)

(Total 6 marks)



7. (@  Given that logs x — logs (x — 5) = logs A, express A in terms of x.

(b)  Hence or otherwise, solve the equation logz x — logz (x — 5) = 1.

(Total 6 marks)

A

(2) logsx—log, (.1'—S)=log_=:f‘l_'—r5 | (A1)
W X—2 )
4= (Al) (€2)
X—2
Note: If candidates have am incorrect or no answer to part (a)
award (41)(40)
if log l il _ \:sgm in part (b).
Lx=5)
(b) EITHER
MENE
N X—2 )
—=3(=3) (MI)YAI)AI)
xX—=2
x=3x-15
—-2x=-15%
_1-=§ (AD) (C4)
OR
A
logio| — |
S SV (MI)AD
log,,3
[ x
10,%1:-il:};=10§133 (A1)
x=75 (A1) (C4)
6]
8. Let p =1o0gyg X, q = log1p y and r = logyg z.
Write the expression logg ZL interms of p, gand .
y2Jz
(Total 6 marks)
|.f T M"I
logip | ———= | =logig x—log1py” —log1g~= (AL}AIL)AL)
S
logigy*=2logp ¥ (Al)
1
logip~z = log= (A1)
( ) 1
logio| — | =logipx—2logy— —log -
Lyoaz ) 2
1
=p-2g- v (Al) (C2)C2)C2)
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9. Leta=logx, b=1logy, andc =log z.

3

2
Write log LX \N] in terms of a, b and c.
z

2logx+ l?lugj'—fﬁlog:

2::—1.5—3(
2

(Total 6 marks)

(A1)

(A1)

(Al)

(AL)ATL)

(A1) (C6)

10. Given that logs x =y, express each of the following in terms of y.

(@ logsx’
(b) |og5(1j

X
(c) logysx

(a) logsx =2logsx

()  logs! =logsx
X

(c) logysx=

11. Solve the equation logg 81 + logg % + logg 3 = logg x.

- |f 1 \'l - _ |f | \'l
log 81 +logg| — | +logg 3=logg |81 - 3
L9 L9

=logg 27
—x=27
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(Total 6 marks)

(M1)
(A1) (C2)

(M1)
(A1) (€2)

(M1)

(A1) (C2)
[6]

(Total 4 marks)

o)

(a1)
(A1) (C4)
]



12.  Solve the equation log,7 x =1 —logy7 (x — 0.4).

log7 (x—04)) =1
F—04x =27
x=534orx=-
=54
Nate: Award (C35) for giving bath roots.

13.  LetlogyoP =X, log;0Q =y and logygR = z. Express Ioglo[

. 52 : \.|
lt}hlgl i_ : =210,_1.;I i_ :
LOR™ ) LOR™)
-
og1g| — | = 2(logoP —log,o(OR™)
\OR" )
=2(log1oP —logpQ —3logypR)
=2x—-y-32)

=2x—-2y—bzor 2(x—y-3z)

(Total 6 marks)

(M1)(A1)

(M1)
(G2)
(A1) (C6)

[6]

3

2
L in terms of x, y and z.
QR

(Total 4 marks)

(M1)

(M1)
(M1)

(A1)
[4]

14. Iflog, 2 = x and log, 5 =, find in terms of x and y, expressions for

(@ log, 5;
(b) log, 20.
(2) logy5= °€a?
o log 2

(b} log,20=1log,4+log, 5 orlog, 2 +log, 10
=2log, 2 +1log, 5
=lx+y
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(Total 4 marks)

(M)

(A1) (C2)
(M)

(A1) (C2)
[4]



2X
15.  Solve the equation 9" = (%) .

16.  Solve the equation 41 =1.5625 x 1072,

4%7-1=1.5625 = 1072
(3x —1llogyp 4 =logyp 1.5625 - 2
5625 —2
o p_]= log,,1.5625 -2
log,, 4
= ixr—1=-3

= x=-

taa | b
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(Total 4 marks)

(M1) (Al)
(A1)

[Al} (C4)

[4]

(Total 4 marks)

(M1)
(A1)

(A1)
(Al) (CH

[4]



