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Let V = amount of Carbimazol at time t
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When t = 0, V = 16   so  ln(16) = 0 + c
So    ln    V    =   kt
               16

When t = 8, V = 8  so    ln  ( 0.5 ) = 8k  so k = - 0.0866
ln    V    =   - 0.0866t
       16

If V = 5,    ln    5    =   - 0.0866t     so t = 13.43 hours
                        16   
Drug will be effective for nearly 13½ hours.
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QUESTION SEVEN Assessor's
use only
The rate at which a drug is used up by the human body is proportional to the concentration of the
drug in the bloodstream.
Carbimazol is a drug given to treat patients with a hyperactive thyroid.
Carbimazol has a half-life of 8 hours — this means that it takes 8 hours for a patient’s body to use up
half the Carbimazol in their bloodstream.
=
Soon after the usual dose is taken, the concentration of Carbimazol in the patient’s blood is 16 mg
per litre. When the concentration drops below 5 mg per litre, the drug is no longer effective.
Write a differential equation, and solve it to find out how long the drug is effective.
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Code M.

= 6.576m

Accept
V=V,
P without working.
)
e
V=l6e Must evaluate £.
0.5=¢%

k= %ln(O.S) =-0.0866

5=16e700%6 .
Or equivalent.
kX Accept any valid
f=_16 method.
~0.0866 Accept minor

M | aithmetic error.
Drug will be effective for 13.42 hours.
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