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o For each question, the maximum earned points are specified in the question.  

o Write clearly! Answers that are not readable are not marked and don’t earn marks!  

o All answers should be written in English using blue or black pens only. 

o Use the pencil only for diagrams and graphs. 

o Show all the calculation steps in the given space.  

o When finished, submit the question paper, together with the answer scripts and the 

signed cover page to the invigilator.   

o Any cheating/copying may result in an instant failing of the examination. 
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Question 1                                                                                                                                                  [6 marks] 

A deck officer records the weekly working hours of crew members on a vessel and presents 
the data in the grouped form below: 

  

Using this grouped frequency distribution, determine the following 

a. The estimated median and                                                                                                           (3 marks) 
b. The estimated mode of the crew’s weekly working hours.                                             (3 marks) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Crew Working Hours 
(class boundaries) 

Frequency 
 

39.5 – 44.5 7 
44.5 – 49.5 9 
49.5 – 54.5 5 
54.5 – 59.5 12 
59.5 – 64.5 4 



DMATH-I Final Exam Fall 2025 
 

Page 3 of 13 
 

Question 2                                                                                                                                              [6 marks]   

A naval architect models a ship’s waterline section using the curve: 

𝑦 = 6𝑥2 − 2𝑥, 0 ≤ 𝑥 ≤ 3 

Use the Simpson’s rule with 𝟔 strips to estimate the total area of this section. Round your 
answer to two decimal places.                                                   
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Question 3                                                                                                                                                  [5 marks]    

A helicopter leaves base 𝑃 and flies 100 𝑘𝑚 on a bearing of 210° to point 𝑄. From 𝑄, it 
heads directly to point 𝑅. Point 𝑅 lies 140 𝑘𝑚 from 𝑃 on a bearing of 140°. 

(a) Determine the distance 𝑄𝑅.                                                                                                          (3 marks) 
(b) Calculate the bearing of 𝑅 from 𝑄.                                                                                             (2 marks) 
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 Question 4                                                                                                                                                 [7 marks] 

As a Deck Officer planning an ocean passage, you are analyzing a great-circle route on a 
spherical Earth model. The route forms a spherical triangle 𝐴𝐵𝐶 connecting three key 
waypoints on the globe. The distances between the waypoints are as follows: 𝐵𝐶 = 90°,  
𝐴𝐵 = 60°,  and the angle at 𝐴 = 100°.  

Sketch the spherical triangle and calculate:                                                                                 (1 mark) 

a. The distance 𝐴𝐶.                                                                                                                               (2 marks) 

b. The angle at 𝐵.                                                                                                                                    (2 marks) 

c. The angle 𝐶.                                                                                                                                         (2 marks) 
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Question 5                                                                                                                                                  [8 marks] 

A. As a deck officer on a US training vessel, you are completing a report on the 
professional development of teachers who participate in the ship’s education outreach 
program. According to national statistics, the average annual salary of teachers in the 
US is $45,650, with a standard deviation of $5,500. Teacher salaries are assumed to 
follow a normal distribution. For a randomly selected teacher’s salary record, 
determine the probability that the teacher earns 

i. Between $35,000 and $42,000 per year.                                                                                (3 marks) 

  ii.   More than $38,000 per year.                                                                                                        (2 marks) 
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B. A deck officer records the ages of auxiliary machinery on board ships. The average age 
is 16.4 years, and the ages are normally distributed. It is known that 30% of the 
machinery is older than 21.4 years. Determine the standard deviation of the machinery 
ages.                                                                                                                                                         (3 marks) 
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Question 6                                                                         [8 marks] 
a. A wave sensor on a training vessel records the motion of the ship as: 

6 𝑠𝑖𝑛 2𝑡 − 𝑐𝑜𝑠 2𝑡 

      Express the motion in the standard wave form 𝐴𝑐𝑜𝑠(𝜔𝑡 + 𝛼),  where 𝛼 ≥ 0.         (5 marks)                     
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b. Show that 
                                        sin 3𝐴 = 3 sin 𝐴 𝑐𝑜𝑠2 𝐴 − 𝑠𝑖𝑛3𝐴                                         (3 marks) 
 
 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



DMATH-I Final Exam Fall 2025 
 

Page 10 of 13 
 

Trigonometrical identities 

sin(𝐴 + 𝐵) = sin 𝐴 𝑐𝑜𝑠 𝐵 + 𝑠𝑖𝑛 𝐵 cos 𝐴 

cos(𝐴 + 𝐵) = cos 𝐴 𝑐𝑜𝑠 𝐵 − 𝑠𝑖𝑛 𝐴 sin 𝐵 

sin(𝐴 − 𝐵) = sin 𝐴 𝑐𝑜𝑠 𝐵 − 𝑠𝑖𝑛 𝐵 cos 𝐴 
cos(𝐴 − 𝐵) = cos 𝐴 𝑐𝑜𝑠 𝐵 + 𝑠𝑖𝑛 𝐴 sin 𝐵 

𝑐𝑜𝑠2𝐴 + 𝑠𝑖𝑛2𝐴 = 1 

Law of Cosine Rule 

𝑎2 = 𝑏2 + 𝑐2 − 2𝑏𝑐 cos 𝐴 

𝑏2 = 𝑎2 + 𝑐2 − 2𝑎𝑐 cos 𝐵 

𝑐2 = 𝑎2 + 𝑏2 − 2𝑎𝑏 cos 𝐶 

Law of Sine Rule 

𝑎

sin 𝐴
=

𝑏

sin 𝐵
=

𝑐

sin 𝐶
 

Napier’s Rules 

Sine middle part = Product cosines of opposite parts 
Sine middle part = Product of tangents of adjacent parts 

Simpson Rule 

𝐴𝑟𝑒𝑎 =
ℎ

3
[𝑦0 + 4(𝑦1 + 𝑦3 + ⋯ + 𝑦𝑛−1) + 2(𝑦2 + 𝑦4 + ⋯ + 𝑦𝑛−2) + 𝑦𝑛] 

Median 

𝐿𝑚 +
(

𝑛
2

− 𝑐𝑓)

𝑓
𝑤 

Mode  

𝐿𝑚 +
(𝑓𝑚 − 𝑓𝑚−1)

(𝑓𝑚 − 𝑓𝑚−1) + (𝑓𝑚 − 𝑓𝑚+1)
𝑤 
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Source: Elementary Statistics- A step by step approach- tenth edition-Allan G. Bluman 
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MLO & Bloom’s Level of Complexity 

 

Q # MLO 
Addressed 

Complexity Level Mark Remark 

3, 4 2,5 Application 12 -- 
5 3 Application, Analysis 8 -- 
6 1 Remembering 8 -- 
1 4 Evaluating  6 -- 
2 3 Analysing 6 -- 
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