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Instructions 

PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY 

1. This question paper consists of 22 pages (including the cover page) and an information 
sheet. Please check that your question paper is complete. 

2. Read the questions carefully. 
3. Answer ALL the questions on the question paper and hand this in at the end of the 

examination.  
4. Diagrams are not necessarily drawn to scale. 
5. You may use an approved non-programmable and non-graphical calculator, unless 

otherwise stated. 
6. All necessary working details must be clearly shown. 
7. Ensure that your calculator is in DEGREE mode. 
8. It is in your own interest to write legibly and to present your work neatly. 
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SECTION A 

Question 1 
 
The heights of 20 children were measured (in centimetres) and the results were recorded. The 
data collected is given in the table below. 
 

127 129 131 134 134 
137 139 141 142 144 
128 130 133 134 136 
138 140 142 143 145 

 
a. Write down the median height measured.       (1) 

 
______________________________________________________________________________ 
 

b. Determine: 
1. The mean height          (2) 

 
______________________________________________________________________________

______________________________________________________________________________ 

2. The range           (1) 
 
______________________________________________________________________________

______________________________________________________________________________ 

3. The interquartile range          (3) 
 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

c. Draw a box and whisker diagram to represent the data.     (4) 
 
 
 
 
 
 
 
 
 
 
   120 123 126 129 131 134 137 140 143 146 149 152 

[11] 
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Question 2 
 
In the diagram, 𝑀, 𝑁 and 𝑃 are the vertices of ∆ 𝑀𝑁𝑃 , with 𝑁(−6; −12). 
𝑀 is a point on the 𝑦 −axis. The equation of the line 𝑀𝑁 is 3𝑥 − 𝑦 + 6 = 0. 
𝑀𝑅 = 𝑁𝑅 and 𝑁𝑄 ⊥ 𝑀𝑃. 𝑃𝑅 and 𝑁𝑄 intersect at the origin 𝑂. 
 

 
 

a. Calculate the gradient of 𝑁𝑄.         (1) 
 
______________________________________________________________________________

______________________________________________________________________________ 

b. Calculate the gradient of 𝑀𝑃.         (1) 
 
______________________________________________________________________________

______________________________________________________________________________ 

c. Calculate the angle of inclination of 𝑀𝑃.        (3) 
 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

d. Determine the equation of the line 𝑀𝑃.        (4) 
 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 
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e. Determine the coordinates of 𝑃.         (4) 

 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

f. Determine the co-ordinates of 𝑅.         (3) 
 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

 [16] 
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Question 3 
 

Give reasons for your statements. 
 

a. Complete the following statement: 
If the opposite angles of a quadrilateral are equal, then the quadrilateral ……  (1) 
 

______________________________________________________________________________ 
 

b. Use the sketch below to prove that opposite sides of a parallelogram are equal.  (6) 

 
 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 
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c. In the sketch below, 𝐾𝑃𝑀𝑁 is a parallelogram. 𝑂𝑁 bisects 𝐾𝑁෡𝑀 and 𝑂𝑀 bisects 𝑁𝑀෡𝑃. 

 
1. Show that 𝑁𝑂෠𝑀 = 90°.          (3) 

 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

2. Prove that 𝑂 is the midpoint of 𝐾𝑃.        (6) 
 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

 [16] 
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Question 4 
 

a. Simplify without the use of a calculator: 
 

1. 
ୡ୭ୱ(ଽ଴°ି௫).ୱ୧୬(ି௫)

ୡ୭ୱమ(ଵ଼଴°ା௫)
           (5) 

 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

2. sin 143°. cos 127° − sin 53°. cos 37°        (5) 
 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 
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b. Prove the identity: ቀtan 𝑦 +
ଵ

୲ୟ୬ ௬
ቁ (1 − cosଶ 𝑦) = tan 𝑦.      (6) 

 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

c. Determine the general solution of: cos 𝜃 −
ଵ

ୡ୭ୱ ఏ
=

ହ

଺
.      (6) 

 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

[22] 
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Question 5 
 

a. On the same system of axes sketch 𝑓(𝑥) = − cos(45° − 𝑥) and 𝑔(𝑥) = tan(−𝑥) in the 
interval of −90° ≤ 𝑥 ≤ 180°.          (6) 

 
b. For which values of 𝑥 is 𝑓(𝑥) − 𝑔(𝑥) ≤ 0 for 𝑥 ∈ [−90°; 90°]     (2) 

 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

c. Write down the equation of ℎ(𝑥) if ℎ(𝑥) = −𝑓(𝑥 − 45°).     (2) 
 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

[10] 
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Question 6 
 

a. Complete:   …….= 𝑎ଶ + 𝑏ଶ − 2𝑎𝑏 cos 𝐶        (1) 
 

b. 𝑇𝑅𝑆 is a secant of the circle, and 𝑆𝑈 is a tangent at 𝑈. 𝑇𝑈 = 16 cm, 𝑇𝑅 = 12 cm and       
𝑇෠ = 41°. 𝑈𝑇෠𝑅 = 𝑈෡ଷ 

 
 Calculate: 
 

1. The length of 𝑈𝑅, correct to two decimal places.      (3) 
 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

2. The size of 𝑈෡ଶ.           (3) 
 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 
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3. The length of secant 𝑇𝑅𝑆.         (5) 

 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

[12] 
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SECTION B 

Question 7 
 

a. Complete the following statement: 
The line through the midpoint of two sides in a triangle is parallel to and ………………..    
the third side.           (1) 
 

b. In ∆𝑃𝑄𝑅, 𝐴 and 𝐵 are the midpoints of sides 𝑃𝑄 and 𝑃𝑅 respectively. 
𝐴𝑅 and 𝐵𝑄   intersect at 𝑊.  
𝐷 and 𝐸 are the points on 𝑊𝑄 and 𝑊𝑅 respectively such that 𝑊𝐷 = 𝐷𝑄 and 𝑊𝐸 = 𝐸𝑅. 

 
Prove that 𝐴𝐷𝐸𝐵 is a parallelogram.        (5) 

 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 
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c. In the diagram below, 𝑃𝑄𝑅𝑆 is a parallelogram having diagonals 𝑃𝑅 and 𝑄𝑆 intersecting at 

𝑀.  
𝐵 is a point on 𝑃𝑄 such that 𝑆𝐵𝐴 and 𝑅𝑄𝐴 are straight lines and 𝑆𝐵 = 𝐵𝐴.  
𝑆𝐴 cuts 𝑃𝑅 in 𝐶 and 𝑃𝐴 is drawn. 

 
1. Prove that 𝑆𝑃 = 𝑄𝐴.          (4) 

 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

2. Prove that 𝑆𝑃𝐴𝑄 is a parallelogram.        (2) 
 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

3. Prove that 𝐴𝑅 = 4𝑀𝐵.          (4) 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

 [16] 
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Question 8 
 
The points 𝐴(2𝑎 − 11; 𝑎 + 2), 𝐶(4; −1) and 𝐷(4𝑝; 𝑝 − 7) are the vertices of ∆𝐴𝐶𝐷 with 𝐵(−2; 3) on 
𝐴𝐶. 
 

 
a. If points 𝐴, 𝐵 and 𝐶 are collinear, find the value of 𝑎.      (4) 

 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

b. Determine the equation of the line 𝐴𝐶.        (3) 
 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 
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c. Hence, or otherwise, determine the co-ordinates of 𝑀, the midpoint of 𝐵𝐶.   (3) 

 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

d. Determine the value of 𝑝 if 𝐶𝐷 is parallel to the 𝑥 −axis.     (3) 
 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

[13] 
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Question 9 
 
Given:   𝑝. sin 𝛽 − 4 = 0   and   𝑝. cos 𝛽 + 3 = 0 where 𝑝 > 0 
 

a. Explain why 𝛽 ∈ [90°; 180°].         (3) 
 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

b. Show that tan 𝛽 = −
ସ

ଷ
.          (2) 

 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

c. Determine the numerical value of 𝑝.        (2) 
 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

[7] 
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Question 10 
 

Surface Area = 𝟐𝝅𝒓𝒉                                          Surface Area = 𝟒𝝅𝒓𝟐 
 

Volume = 
𝟏

𝟑
𝒍𝒃𝒉                                                     Volume = 𝒍𝒃𝒉 

 
The picture below shows a storage tank in which a farmer stores his grain. The tank is made up   
of a right cylinder with a hemisphere on top. The perpendicular height of the tank to the top is 
7 500 cm and the radius of the tank is 10 m. 

 
a. Calculate the total surface area of the tank (including the base).    (5) 

 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 
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b. Calculate the volume of the tank.         (5) 

 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

[10] 
Question 11 
 
In the diagram below, 𝑃𝑄 is a straight line 1 500 m long. 𝑅𝑆 is a vertical tower 158 m high with 𝑃, 𝑄 
and 𝑆 points in the same horizontal plane.  
The angles of elevation of 𝑅 from 𝑃 and 𝑄 are 25° and 𝜃. 
 𝑆𝑃෠𝑄 = 30°. 
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a. Determine the value of 𝜃.          (9) 

 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

b. Calculate the area of ∆ 𝑆𝑃𝑄.         (4) 
 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

[13] 
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