Question

Scheme

Marks

AOs

12 (a) N =aT” = log,, N =log,, a+log,, T" M1 | 21
= log,, N =log,, a+blog,, T so m=bandc=1log,,a Al 1.1b
()
(b) Uses the graph to find eitheraorb a—10™tor b = gradient M1 | 3.1b
Uses the graph to find bothaand b a=10"™¢tand b = gradient M1 1.1b
Uses T =3in N =atTPwith theiraand b M1 3.1b
Number of microbes ~800 Al 1.1b
(4)
(©) N =1000000 = log,, N =6 M1 | 3.4
We cannot ‘extrapolate’ the graph and assume that the model still
Al 3.5b
holds
()
(d) States that 'a’ is the number of microbes 1 day after the start of the B1 393
experiment '
(1)

(9 marks)




Question 12 continued

Notes:

(a)

M1: Takes logs of both sides and shows the addition law

M1: Uses the power law, writes log,, N =log,, a+blog,, T and states m=band c =log,, a

(b)

M1: Uses the graph to find either aor b a=10""*or b = gradient. This would be implied by
the sight of b=2.3or a=10"% ~63

M1: Uses the graph to find both aand b a =10 and b = gradient. This would be implied
by the sight of b=2.3and a=10"% ~63

M1: Uses T =3= N =aTPwith their aand b. This is implied by an attempt at 63x3**

Al:  Accept a number of microbes that are approximately 800. Allow 8004150 following
correct work.
There is an alternative to this using a graphical approach.

M1: Finds the value of log, T from T =3. Acceptas T =3=log,, T ~0.48

M1:  Then using the line of best fit finds the value of log,, N from their "0.48"
Accept log,y N = 2.9

M1:  Finds the value of N from their value of log,, N log,y N =2.9= N =102

Al:  Accept a number of microbes that are approximately 800. Allow 8004150 following
correct work

(©)

M1  For using N = 1000000 and stating that log,, N =6

Al: Statement to the effect that "we only have information for values of log N between 1.8 and
4.5 so we cannot be certain that the relationship still holds". "We cannot extrapolate with
any certainty, we could only interpolate"
There is an alternative approach that uses the formula.

1000000
I 10 63

M1: Use N = 1000000 in their N =63xT** = log,,T = 23 ~1.83.

Al:  The reason would be similar to the main scheme as we only have log,, T values from O to
1.2. We cannot ‘extrapolate’ the graph and assume that the model still holds

(d)

B1:  Allow a numerical explanation T =1=> N =al’ = N =a giving a is the value of N at T =1




