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• For each question, the maximum earned points are mentioned between brackets at the end of each question. 

• Write very clearly! Answers that are not readable are not marked and don’t get points! 

• Make sure your answers are written to the point. 

• All answers should be written in English. 

• Write all the answers in blue or black pen only (No pencil). 

• Answer written in Pencil will not be marked. 

• Use the pencil only for diagrams & graphs & drawing. 

• Show all the calculation steps in the given space. 

• When finished submit the question paper, together with the answer scripts and the signed cover page to the invigilator. 

• Any cheating/copying may result in an instant failing of the examination. 
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1) Find the probabilities for each, using the standard normal distribution: 

a. 𝑃(𝑧 >  0.82). 

b. 𝑃(1.56 <  𝑧 <  2.13). 

[ 4 Marks] 
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2) Express cos 2𝑡 − 2 sin 2𝑡 in the form 𝐴 sin(𝜔𝑡 + 𝛼), then state the following: 

a. The maximum value of the wave function.  

b. The period. 

c. The frequency.  

[ 6 Marks] 
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3) A ship travels 17 km on a bearing of 120°. It then travels 24 km on a bearing of 

275°.  

a. Find the distance of the ship from its starting position. 

b. Find the bearing of the ship must take so that it can travel in a straight line 

back to its position. 

[ 6 Marks] 
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4) The frequency distribution shows the salaries (in millions) for a specific year of the 

top 25 CEOs in the United States. Find the mean. 

Class boundaries Frequency 

15.5-20.5 13 

20.5-25.5 6 

25.5-30.5 4 

30.5-35.5 1 

35.5-40.5 2 
 

[ 6 Marks] 
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5) Find the estimated mode for the following frequency distribution: 

Class boundaries Frequency 

47.5–54.5 3 

54.5–61.5 2 

61.5–68.5 9 

68.5–75.5 13 

75.5–82.5 8 

82.5–89.5 3 

89.5–96.5 2 

  

[ 6 Marks] 
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6) For a certain group of individuals, the average heart rate is 72 beats per minute. 

Assume the variable is normally distributed and the standard deviation is 3 beats per 

minute. If a subject is selected at random, find the probability that the person has the 

following heart rate. 

a. Between 68 and 74 beats per minute. 

b. Less than 75 beats per minute. 

[ 6 Marks] 
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7) In  spherical triangle 𝐴𝐵𝐶. Angle 𝐶 = 90°, angle 𝐵 = 30° and side 𝐴𝐵 = 70°.  

a. Find AC. 

b. Find angle A. 

[ 6 Marks] 
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ROUGH WORK 
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Formulas sheet: 
No Formula 

1)  Law of cosines: 
𝑎2 = 𝑏2 + 𝑐2 − 2𝑏𝑐 𝑐𝑜𝑠𝐴 
𝑏2 = 𝑎2 + 𝑐2 − 2𝑎𝑐 𝑐𝑜𝑠𝐵 
𝑐2 = 𝑎2 + 𝑏2 − 2𝑎𝑏 𝑐𝑜𝑠𝐶 

2)  sin2 𝑥 + cos2 𝑥 = 1 
3)  sin(𝐴 + 𝐵) = sin 𝐴 cos 𝐵 + sin 𝐵 cos 𝐴 

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

4)  Law of sines: 
𝑎

sin 𝐴
=

𝑏

sin 𝐵
=

𝑐

sin 𝐶
    

 
5)  

𝑥̅ =
∑ 𝑥𝑖

𝑁
𝑖=1

𝑁
  

6)  
𝑥̅ =

∑ 𝑥𝑖
𝑁
𝑖=1 𝑓𝑖

∑ 𝑓𝑖
𝑁
𝑖=1

  

7)  Sine middle part = Product of cosines of opposite parts. 
8)  Sine middle parts = Products of tangents of adjacent part. 
9)  Hav. θ =

1−cos θ

2
    

10)  Hav. angle =
Hav.side opposite−Hav.(diff sides adjct)

product of sines of adjacent sides
  

11)  
𝜎 = √∑ (𝑥𝑖−𝑥̅)𝑁

𝑖=1

𝑁
  

12)  
𝜎 = √

∑ (𝑥𝑖−𝑥̅)2𝑓𝑖
𝑁
𝑖=1

∑ 𝑓𝑖
𝑁
𝑖=1

  

13)  𝑧 =
𝑥−𝑢

𝜎
  

14)  𝑢 = 𝑛. 𝑝  and 𝜎 = √𝑛. 𝑝. 𝑞 

15)  

 
16)  

𝐸Median = 𝐿 + (
𝑛

2
−𝐵

𝐺
) 𝑊   

17)  𝐸Mode = 𝐿 +
(𝑓𝑚−𝑓𝑚−1)

(𝑓𝑚−𝑓𝑚−1)+(𝑓𝑚−𝑓𝑚+1)
𝑊  
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[END OF THE EXAM] 


