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6 (i) The values for this question are: 
x           y 
1         0.5 
1.25    0.3902 
1.5      0.3077 
1.75    0.2462 
2         0.2 
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The true value will be less that 0.3235 
One could be reasonably confident that it is accurate  
to 2 d.p. 

 
B1 
B1 

2 

 

 



 MEI, February 2005   MEI Structured Mathematics   Practice paper C4-A  Mark Scheme   Page 4 

 
Section B 
7 (i) 

( )
d
d 1
r k
t t

=
+

 
B1 

1 
 

 (ii) 
( )

d3 0 5 0 5 2
d 4
r kt , . . k
t

= = ⇒ = ⇒ =  
B1 

1 
 

 (iii) 
( ) ( )d 2 2ln 1

d 1
0 0 0

When 10 2ln11 4 796 cm

r r t c
t t

t , r c
t , r .

= ⇒ = + +
+

= = ⇒ =
= = ≈

 

M1 
A1 
A1 
 
A1 

4 

 

 (iv) 
( )( )

d
d 1 2
d 0 5 3 0 5 10
d 4 5

r k
t t t
r k. , t . k
t

=
+ +

= = ⇒ = ⇒ =
×

 

 
B1 
 
M1 
A1 

3 

 

 (v) 
( )( ) ( ) ( )

( ) ( )

( )( ) ( ) ( )

1
1 2 1 2

2 1 1
0 2 1

1 1
1 1 1

1 2 1 2

A B
t t t t

A t B t
A B , A B
A , B

t t t t

= +
+ + + +

⇒ + + + ≡

⇒ + = + =
⇒ = = −

⇒ = −
+ + + +

 

( )( )
d 10 1 110
d 1 2 1 2

110ln
2

10 0 10ln
2

110ln2
2

r
t t t t t

tr c
t

r , t c

tr
t

 = = − + + + + 

+ ⇒ = + + 

= = ⇒ = −

+ ⇒ =  + 

 

M1 
 
 
 
 
 
A1 
 
 
 
M1 
 
 
A1 
 
 
M1 
A1 
A1 

7 

Using partial 
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30 90 30 53.1 1.77
 time is approx. 0146
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Follow 
through 

 (iii) High water = 3 + 2.5 = 5.5 
Low water =  3 − 2.5 = 0.5 
Range = 5 metres 
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Shape 
 
Maximum 
and minimum 
 

 (v) 3 2.5sin(30 36.9) 2
sin(30 36.9) 0.4
30 36.9 203.6 or 336.4

5.56  or  9.98
i.e. Midnight to 0533 and 0959 to midday.
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f.t. 
Both 
 
Both 
f.t. 
 

 (vi) The time when the water level is falling fastest 3 hrs after 
high water - i.e. at 0446. 
From the graph an estimate of the rate is 5metres per 4 hours 
or approx 1.25 metres per hour or approx 2 cm per minute. 
(Calculation gives 1.31 metres per hour, so allow anything 
from 1.25 - 1.35 metres per hour.) 
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