Y% logea or logiea’® o.e. 3

1 35logaxork=35 2 B1 for 3 log, x or %2 loga X or
loga x*** seen
2 log 18 =log a + n log 3 and or18=ax 3"and
log6=1loga+nlog?2 M1* 6=ax2"
log 18 —log 6 = n (log 3 — log 2) DM1 _ {3\
3=(3)
n=271to2d.p. c.a.o. Al = log3 _
Y N = ogls = 2.71 c.a.o.
— 2.70951
log 6 = log a +2.70951...log 2 0.e. | M1 |6=ax2 0.e.
a=0.92to 2 d.p. c.a.o. A1 |=092cao.
3 (i) |1024 2 | M1 for number of buds = 2% s.0.i.
(A)
(i) | 2047 2 | M1 for1+2+4+..2% or for 21* -1
(B) or (their 1024) + 512 + 256 +...+ 1
(i) [no.ofnodes=1+2+.+2""s.0.i. 1 | no.ofleaves =7+ 14 +...+ 7x2""
(A)
7x(2"-1)
21 1
(i) 7(2" - 1) > 200 000 M1
(B)
on s, 2007000 +1or 2007007 M1 | or log7 + log2" > log200 007
n log 2 > log (2% ) and M1
completion to given ans
[n =] 15 c.a.0. B1
4 [3)7 1
(i) 5.5 o.e. 2 M1 for at least one of 5 logypa or
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5 i 0.6(0..), 0.8(45..), [1], 1.1(76..) T1 | Correctto 2d.p. Allow 0.6, 1.3 and
1.3(0..), 1.6(0..) 1.6
points plotted correctly f.t. P1
ruled line of best fit L1 |tol. 1 mm 3
i b = their intercept M1
a = their gradient M1
-11<b<-8and21<a<235 Al 3
iii 34t035m 1 1
iv. | 29 =*22"logt — 9" M1
t= 10"1.727.." M1
55 [years] approx Al | accept 53 to 59 3
% For small t the model predicts a 1
negative height (or h =0 at
approx 2.75) 2
Hence model is unsuitable D1
6 log 235 M1 | or x =logs 235
x log 5 =10g235 or x= Ig 5 &
g A2 A1l for 3.4 or versions of 3.392...
3.39
7 M1 ,1=0,logza=1 1+1 NB, if not identified, accept only in this
order
(ii) show  both sides equivalent 3 M1 for correct use of 3" law and M1 for
correct use of 1% or 2" law. Completion
www Al. Condone omission of a.
8 (i) curve with increasing gradi Gl correct shape in both quadrants
any curve through (0, 1) marked Gl
(i) 3 M1 for x log 3 = log 20 (or x=l0g320) and

M1 for x = log 20 + log 3 or B2 for other
versions of 2.726833.. or B1 for other
answer 2.7t0 2.8

PhysicsAndMathsTutor.com




9 1,3 11

10 | 3xlog 5 =log 100 M1 allow any or no base or 3x = 1ogs100
3x =log 100/log 5 M1 dep’t
x =0.954 A2 Al for other rot versions of 0.9537...

SC B2/4 for 0.954 with no log wkg
SC B1r.o.t. 0.9537...
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