(ilL:Jemsg:rn Scheme Marks
3(a) 225-2
m= 5 M]
log,, V' =0.05¢+2 Al
_ (2
(b) log, V' =0.051+2 =V =10"""* M
a=100or b=1.12
¥ =100x(1.12)' Al
Al
- (3)
() — =100XIn1.12%(1.12)"  (=11.33(1.12)
dr nl12%(1.12) ( a3, }) Blft
100xIn1.12x(1.12) =50=(1.12) =i
100In1.12 M1
(T =) log, (L] =
L100In1.12 dMi
(T=)13
Al
(4)
(9 marks)
) 10° 6 .
3() y== = log,, y=1log 10 —log x =log 6 y=6-3log x
X
[} 10gmy
B1
B1
B1
3
(ii) States log, N =2¢+4 or log, N=log,a+tlog, b B1
N=3""=3"x3" or log,.a=4=a=..or M1
log.b=2=b=..
N =81x9' Alcso
3)
(6 marks)




9.(a) | x=30¢  =6.06(mg) M1, Al
(2)
®) | x=30¢ " +20e " =17.5(mg) * B1*
@
(c) SOe—O.ZX(T+8) . 206—0.2><T -10 M1
(3«:'“ + 2)e'°'” =1 Al
02T 1
3¢ 42
T=51n(3e‘1'6+2)=4.79 dM1, Al
“)
(7 marks)
7.(a) States or implies that A4 =2 500 Bl
10000 =2500e " =8k =lnd =k =... Ml
:kz%]rm or awrt 0.1733 Al
3)
(b) % =60000x-0.6¢ " =—1792 So decrease is 1790 ML, Al
2)
© | 60000 " =2500¢" " Ml
24=¢""""" = 0.1733t+ 0.6t =In24 =t = .. dM1
T=411 Al
3)
8 marks
6(a) log,, S =4.5-0.006x2 = § =10*°*""* = 30800km’ MIA1
2
(b) log,, S =4.5-0.006t = S =10**""" (or p=10*° or g=10""") Ml
S = 10+5006 _ 104 X(lofn.oos )’ (or p=10*° and g=10"%%) dM1
S =31600x%(0.986) Al
3
() E.g. The proportion of area covered by coral reefs retained from year to year. Bl
@
(6 marks)
2
3@) log,,y=t—log,,x—2 M1
3.5
4
log10y=—7log10x—2 Al




4
(b) lOgl()y =—;log10 x-2=
,iowk logmx:ZJ I
y=10[ fone1 or y=10{ or y=10 7" %10
gr e.g. Mt
log,, y=log,, x "—-2=log,, %2_2
x’?
ore.g.
4 4
log,, y=—log,,x" —2=log,, yx” =-2
{logmx:Z] —ilog N _4
y=10 or y=107 " x107=y=x 7x107
ore.g. dM1
10g10% 4 4
10+ =107 =27 =107 or 10** =107 = yx7 =107
x 7
_4
yzﬁx 7 oe Al
3
Total 5
uestion
Glflumber Scheme Marks
5(a) 4000¢" Bl
— | =200
19+e
(1)
(b) v (19+e™ ) x400e™ —4000e™" x0.2e"
dl
a (19+EU-EI } M1A1
(2)
(c) (19+¢"*)x400e™" - 4000e™" x0.2¢"* =0 ="' =19 MIAI
(2)
{d} 0.27 In19
e =192 T=—0 (=14.7...
0.2 { ) M1
~4000e™™MT _ _
N = 191 T = 458 8... = 459 squirrels dMIAT
(3)
(8 marks)




4(a) A=93 B1
@
(b) 100=125-"93"¢ """ = 4e™*'*" = ... M1
B
“(3)
A =B=T= TA dM1
T=12.05 Al
3
(c) % — 0‘109x"93 rue—0.109X7 Ml
4 730 (total sales per month) Al
()]
(d) The limit is 125 000 / the model has a limit below 150 000 B1
1)
(7 marks)
Question
Number Scheme Marks
3@ log,, D =1.04+0.38¢ = D =10"*"%
or Ml
a=10"" or b=10""
a=awrt 10.96 or b=awrt 2.399 Al
D =10.96x2.399° Al
3
(b) 45000 ="10.96"x"2.399"" =T =...
or Ml
log,,45000=1.04+0387T =T =...
awrt 9.51 Al
()
(©) D="10.96"x"2.399"* = D =,
or
log,, D=1.04+038x12=D=...
or Ml
350000="10.96"x"2.399" = ¢t =...
or
log,,350000=1.04+0.38xt =>¢=...
D = awrt (£)400 000 = yes
or Al
t=awrt11.9 = yes
2)
(7 marks)




%ﬁ%:? Scheme Marks
3(a) 5
log,, y=—x+1.5 MI1Al
16
(2)
() 5 P
logmy="E"x+"l.5":>y=1016 M1
oSy
=y=101" x10" Ml
y=31.6x2.05" Al
3)
Total 5
2(a) |10m* B1
0y}
(b) log10 25=1+003T=T=... M1
T=1326 Alcso
2
(3 marks)
Question Scheme Marks
Number
5(a) (A =)8 B1
@
(b) 16=10+"8"e ™ =>e ™ =... M1
e’ ="%"=>—453=1n"%":3=... dMm1
B =awrt 0.00639 Al
3
1, (4
© d_T =—"8"xLln i xeigm[g}(z _ Ml
dt 45 3
= —0.0505 Al
2)
d) The temperature has a (lower) limit of 10°C
or
5=10+"8"¢ " =>e™” ="ign Bl
e.g. which is not possible or cannot be solved or you cannot find the log of a
negative number
@
(7 marks)




5 (a) | 304(°C) Bl
)
it
M1
(b) Shape or Asymptote
: Fully correct Shape and Asymptote Al
()
2
(©) | 144=280¢  + 24 =280e =120 M1
Correct use of Ins = —0.05¢ = ln% =1t=16.95 dM1 Al
3
(d) (({5 =j—0.05 x 280¢ Ml
%:—0.0541{—24):%:1.2—0.051{ M1, Alcso
3
(9 marks)
Number Scheme 4
2(@) (@) |log T=4-2log x B1
(ii) E.g log T=4-2log 216 =log, T=4-2x3=-2=T=.. M1
2 1
A =T=6 = 6 Al
4-21 (3)
(b) |log,T=4-2log.x=>T=6 M1
ST=6x6" dM1
1296
=T=— Al
X
&)
(6 marks)




8(a) | 52bpm. Bl
@
®) 32 b.p.m. Bl
a
C —-0.2 —-0.9
© E=—8€: r+18€: ' M1, Al
dr
-0.2 —0.9 0.7
Sets 8¢ +18e¢  =0=>4e =9 dM1
:.»0.7t=]n%:.>t=... M1
T=1.158 (minutes) Al
(5)
(d) o ) : Yy
37-32+40¢ ' —20e " =e =—1+t; M1
:>eo.2z = o =1 =5In 84_9’ Al*
1+4e 1+4e
(2)
() 8
t,=5In e M1
C
(2,) = awrt 10.3947 Al
(M)=10.3955 Al
3)
Total 12
1(\21111:1?1?::1 Scheme Marks
6(a)
0=75,t=0=>75=21+ A= A=... M1
A=54 Al
2
(b) » »
@=21+54e™ = 25=21+54¢ M1
Sde 4= e = L o Sk=ln k= Mi
27 27
1 2
k=——In—=0.521
527 Al
3)
© 0=21+54e""" = % =-28.1..e7*" M1
281,02 _ _g— o 05T _ SLID —0.521T = ln(zgil]
: g, ML
=T = 1n(—}+—0.521
28.1...
=2.19 Al
(&)




4 (a)

log ,N=2=N=100 B1
@
® | log, N=035t+2=N=10""" Ml
= N=10"""x10" dM1
= N =100x2.24 Al
3)
) Rate of growth at 5 hours is ‘;—]:[ =100x1n2.24%2.24" M1
Allow an answer in the range 4530 to 4550 (bacteria per hour) Al
(2)

Total 6




