
 
 

 

  
1. The depth of water, D metres, in a harbour on a particular day is modelled by the formula,  
D = 5 + 2 sin (30t)o, 0 ≤ t < 24 
Where t is the number of hours after midnights.  
A boat enters the harbour at 6.30am and it takes 2 hours to load its cargo.  
The boat requires the depth of water to be at least 3.8m before it can leave the harbour. 
 
a. Find the depth of water in the harbour when the boat enters the harbour.   (2)  

b. Find, to the nearest minute, the earliest time the boat can leave the harbour.   (4) 
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Solutions 

1.  
D(65) = 5 + 2 sin(195) M1 
= 4.48m  M1  

 
 2.  

3.8 = 5 + 2 sin 30t M1 
30t = sin-1(-0.6) M1  
t = -36.9 
t = 360 – 36.9 = 323.1 
t = 190 + 36.9 = 216.9 

M1 

As t cannot be negative and must be greater that 8.5,  
t = 323.1

30
= 10.77 

= 10.46 am  
M1 

 
  
 


