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Use of Mathematics

Advanced Subsidiary Level — Applying Mathematics Paper 1 (UOM 4/1)

Answers and marking Scheme — June 2005

Question 1

(a) C = 1000e ~0-3466x8 _ (5 5 M1, Al or finding half of 125 (ie
amount after 4 half-lives)
(®) | 800 = 1000 e 20-3466xt M1 Allow SC2 for answer in

range

0.8 = o 034660

In0.8 = (7) 0.3466t M1 0.62 — 0.65 taken from graph

In 0.
(= 1008 ) 44 hrs (or 38.6 mins) Al
—0.3466
TOTAL 5
Question 2

Two of age, sex, size (height and weight), B1+ B1 | or other sensible
eg if eaten recently

metabolism

TOTAL 2

Question 3
_ _ Alt tive:

500 = 1000¢ ** or 1000e M1 ernative

1o It =2k

2 2

ek =2 —In2=-2k Ml

2k=1In2 or kt=In2 M1 1

1 k=—In2 Al
k= —-In2=03466 Al 2
TOTAL 3
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Question 4
Four hours is equivalent to two half lives so the Bl SC1 0.25 is based upon half
amount of drug decreases by a factor of life
1 1 1. OR SC1 0.25 is the fraction
SX5=—,1e 0.25 Bl left in body after 4 hours
2 2 4
No marks for 4 (hours) is
1
related to —
4
TOTAL 2
Question 5
C,+1=025C, +1000
C,=0.25x1000+1000=1250 M1
C,=0.25x1250+1000=1312.5 Al SC2 for list of final values
C;=0.25x1312.5+1000=1328.125=1328 Al 1000, 1250, 1312.5, 1328
TOTAL 3
Question 6
@ | GCu=05"C,+250T
T=8
C. =05"C,+250x8 Ml
C
© C 1= —=+2000 Al
16
(b) C;=0.0625 x 1000 + 2000 = 2062.5 M1 (substitution in their
recurrence relation)
C,=2062.5 % 0.0625 + 2000 = 2129 Al With working only or
2128.9...
TOTAL 4
Question 7
A relatively large value of T (eg 7> 16) SC2 T =8, clear correct
Substituted into Cn+1=0.5 "2 C LT 2507 El argument based on 7= 8 or 16
using
2
05"C,—>0 E1
and 2507 tends to a relatively large dose F1l
TOTAL 3
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Question 8
Initial dose lower B1 allow B1 stating both initial
Half life longer B1 dose (800mg) and half life (4
hours) without comparison
TOTAL 2
TOTAL FOR PAPER 24

Accuracy marks 1(b), 3, 5, 6

[ 3 correct 3 marks
2 correct 2 marks
1 correct 1 mark ]




