Question Scheme Marks AOs
13(a) 1 P 0
=—+ =>P=...,0=..
x(100-x)  x 100-x ¢ ML Lo
L1, 1
x(100-x) 100x 100(100-x) Al | LIb
(2
b
(b) SOOQ—x(IOO x)= Idr or dxszLdt
dt 100 x 100 x) 500
. . M1 2.1
35][—+ ] J‘dt or e.g. f( J J. dt
x 100—x x 100—x 5
M1 3.1a
S5Inx—-5In(100—-x)=t¢
x=5In(100-x)=+c Alfe | L1b
x:5,t:0:>51n%:c Ml 34
51nx—51n(100—x)=t+51n%:>51n 0 =l+51n1—
o - Ml | 2.1
* = tlh—>= al =—e =x=..
100—-x 5 19 100—x 19
100
N 1, Al 1.1b
1+19e >
6
(©) 100
r= T, M1 34
1+19¢ 3
x=28 (m?) Al 1.1b
2
(10 marks)
Notes

(a)

M1: Correct method of partial fractions to find values for P and Q. May be implied by correct
values or correct fractions.

Al: Correct partial fractions

(b)

M1: Separates the variables and uses the result from part (a)

M1: Correct attempt at the integration.

Look for aInx+ fIn(100—x)=¢ or equivalent

Alft: Correct integration for their PFs of the form 4 +
x 100-x

M1: Uses the conditions in the model of x = 5, = 0 to find their constant of integration

M1: Uses correct processing to make x the subject to reach an expression of the required form
A1l: Correct expression

(c)

M1: Uses their equation with ¢ = 10 to find a value for x

Al: x=28.00045... awrt 28

(condone omission of + ¢)




