'(a} 1) log,15=log. 3 +log. 5

(b) METHOD 1

d=136
METHOD 2
For changing base

log,, 6 /
0% 1=l 2logy6=log,,d
logipd 2

a=136

(a) ha'b=3ma+hb
lnab=3p+g
1 Ja_]

n-—=—lIlna—-Inb
o

(b)

lnﬁ
o

METHOD 1

31\'
loggﬁl—lcrgg!— ' +logg3=2-1+
L9

Fa | =

. ll.- 1 \\'I N 3 l-" 1 \II
log 81 +logg| — | +logg 3 =logs |81 = |3
'.__9._,1 "-.9)

=logg 27
= x=127

(A1)

Al N2
(A1)

Al N2

M1

Al NI

M1

Al NI
[6]

(AlWAL)
Al N3
(AL)(AD

Al N3

[6]

(M1)

(A1)

(M1)
(A1) (C4)

M2)

(A1)
(A1) (C4)
4



(a) log,l0=1log,(5x2)
=log, 5 +log, 2
=pTg

(b) log, 8=1log,2*
=3log,2
=13g

Fa | wh

(¢} log,25=log,

=log, 5 —log, 2

r-4q

- Y
| X | 2

logip | — ' =logp x—log10y" —log10+z
| =)z J.'

"

logig)*=21logypy

1
logjo~z = —log=

- N
|
logigl 1'T : =logipx—2logy — %lng:
| _—

7z

1
=p—-2a0—-_r
-9 5

p=5, g=-3 (accept 5x—3y)

(M1) (A1)
(A1)

(A1) (C4)
[4]

(M1)

Al N2
(M1)
Al N2

(M1)

Al N2

(ALXALXAL

(A1)
(A1)

(Al) (C2)(C2KC2)

Al NI
(A1)
(A1)
(A1)
Al N3

[6]



(a) logsx =2logsx

(b)  logs l =-logs x
X

(¢} logysx=

9.
recognizing log o + log b = log ab (seen anvwhere)

e.g loga(x(x —2)), x* = 2x
recognizing log, b=x < a" = b(seen anywhere)
eg 2P =3

correct simplification
egx(x—2)=23 x?—2x—8§

evidence of correct approach to solve
e g factorizing quadratic formula

correct working

g (x—4x+2),

x=4

2:«}%

2

(M1}
(Al) (C2)

(M1)
(A1) (C2)

(MT1)

(A1) (CD)

(A1)

(A1)

Al

(M1)

Al

A2

N3

[6]



10.
METHOD 1

9=3 27=% (A1XAD)
expressing as a power of 3, (31)* = (39 (M1)

3 =3 (AD)

4x=3-3x (Al)

Tx=3

=x=> (A1) (co)

METHOD 2

2xlog®=(1-x)log27 (M1IXAINAL

;=_:=_' (Al)

4x=3-3x (A1)
Tx=3
:u:% (A1) (C6)

Notes: Candidates may use a graphical method
Award (MINAINAIL for a sketch, (41) for showing the point of

intersection, (A1) for 04285, and (41) for %

11@ o+ = 3 (M1)
x+2=¢ (A1)
x=e-2(=18.1) Al N3
(b)  logyo (107)=1log;p 500  (accept lg and log for log;,) (M1)
2x =logyp 500 (A1)
x= % logyg 500 i:ﬁ—iﬁ - 1.353! Al N3

Note:  In both parts (o) and (b), if condidates use
a graphical approach, aweard M1 for a
sketch, Al for indicating appropriate points
af intersection, and A1 for the aswer.

[6]

[6]



12.
(2)

(b)

13,
(a)

(b)

(c)

(d)

FlHxkhx
(i)  Attempt to form composite (= g) (x) =F{ln {1 + 2x))
(fee) (=" ¥ =(=1+2)
(i) Simplifying y = ™" % to y=1 + 2x (may be seen in part
(1) or later)
Interchanging x and ¥ (mav happen any time)
eg x=1+2y r—1=2y
- x—1
(feg) ' (x)= EE
=49
¥r==
x=
?*=8
x=13
L
x=25 1
1
=
25
1
¥=_
3

—Tx—8=10

(x—8)x+1)=0(x=8 x=—1)
r=8

Al
(M1)
Al

(A1)
M1

Al

(M1)
(A1)
Al

(M1)

Al
(M1)
(Al)

Al
(M1)
(A1)

Al

(A1)
Al

N3

N3

N3

[6]

[13]



14,
(a)

(b)

attempt to apply rules of loganthms
eglha’=tnalhab=lha+hb

correct application of In o”= Bln @ (seen anywhere)
eginx=Inx

correct application of In ab=1n a + In b (seen anywhere)
eglnsr=In5+nx

soln 3 =In5+3lnx

g(x}=f{x)+1n5 (accept g(x)=3lnx+ 5)

transformation with correct name, direction. and value

e.g translation by

A
El i | shift up by In 5, vertical translation of ln 5
>

(M1)

Al

Al

Al
Al

N1



15.
(a)

(b)

(c)

®

-

(i)

(1)

(i)

®

(i1)

= 5 (“_‘Ll}
T=280x112°
I'=453 Al
evidence of doubling (A1)
e.g 560
setting up equation Al
eg 280« 1.12"=3560,1.12"=2
n=6.116... (A1)
in the year 2007 Al
2360000
=—:l 015 ("‘_“Ll}
10+%0e™"
P=39635993_ (A1)
P =139 636 Al
3 2360000
10+50e™1"
P =46 806.997 ... Al
not doubled Al
valid reason for their answer Rl
e.g P 51200
correct valie A2
.
2. 2% 414 6407
280
setting up an inequality (accept an equation, or reversed
inequality) M1
2 560 000
ee <0, - — <70
T [10+90e™"" 280 x1.12"
finding the value 9.31.... (Al)
after 10 vears Al

N3

[7]



