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Disclaimer: 
These answers are developed by Advantage Learn as example solutions to the 
IEB (Independent Examinations Board) exam papers. 
 
These answers can be freely downloaded, shared and printed for students to use to help 
them in preparing for their examinations. Advantage Learn does not produce the exam 
papers which are copyright of the IEB. 
 
The IEB past exam papers are available freely on the internet. If you have any queries about 
the paper then please contact the IEB directly. 
 
If you are looking for any of the question papers then you can find them on our website, 
https://advantagelearn.com.  
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SECTION A 

QUESTION 1 

a. Since 𝑀 is the midpoint of line 𝐴𝐵, we have: 

    𝑀 = (
𝑥𝐴+𝑥𝐵

2
;

𝑦𝐴+𝑦𝐵

2
) 

         = (
0+12

2
;

6+0

2
) 

         = (6; 3) 
 
b. We are given that 𝐴𝑀𝐶𝑂 is a cyclic quad, hence: 

     𝐶�̂�𝐴 + 𝐴�̂�𝐶 = 180° (Opp. angles of a cyclic quad are supp) 

    ∴ 𝐶�̂�𝐴 + 90° = 180° (Since 𝐴𝑂𝐶 = 90°) 

                ∴ 𝐶�̂�𝐴 = 90° 
     Now, we can say that 𝑚𝐴𝐵 × 𝑚𝑀𝐶 = −1 (Since 𝑀𝐶 ⊥ 𝐴𝐵) 

     Therefore 𝑚𝐴𝐵 =
𝑦𝐵−𝑦𝐴

𝑥𝐵−𝑥𝐴
 

                                 =
0−6

12−0
 

                                 = −
1

2
 

     Hence 𝑚𝑀𝐶 = −
1

𝑚𝑀𝐶
= 2 and line 𝑀𝐶: 𝑦 = 2𝑥 + 𝑐. Sub point 𝑀(6; 3): 

     Thus 3 = 2(6) + 𝑐 ∴ 𝑐 = −9. Hence 𝑦 = 2𝑥 − 9. 
 
c. 
      1. R.T.P: Area of Δ𝑀𝐶𝐵 = 11,25 units2 
          Proof: 

          We have that Area of Δ𝑀𝐶𝐵 =
1

2
𝑏ℎ, where 𝑏 = 𝐵𝐶 and ℎ is the perpendicular 

          height from the base 𝑏. To get the length of 𝐵𝐶, we first need the co-ordinates 
          of point 𝐶. Since 𝐶 is the 𝑥-int of line 𝑀𝐶, sub 𝑦 = 0 into 𝑦 = 2𝑥 − 9, then 

          2𝑥 − 9 = 0 ∴ 𝑥 =
9

2
= 4

1

2
. Hence 𝐶 (4

1

2
; 0). Now, we have that: 

          𝐵𝐶 = 𝑂𝐵 − 𝑂𝐶 = 12 − 4
1

2
 = 7

1

2
. Also, the perpendicular height is given by 

          𝑦𝑀 = 3 = ℎ. Thus Area of Δ𝑀𝐶𝐵 =
1

2
𝑏ℎ =

1

2
(7

1

2
) (3) = 11,25 units2. 
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      2. We can see from our diagram that: 
           Area of 𝐴𝑀𝐶𝑂 = Area of Δ𝐴𝑂𝐶 − Area of Δ𝑀𝐶𝐵 

                                       =
1

2
(12)(6) − 11,25 

                                       = 36 − 11,25 
                                       = 24,75 units2 
 

QUESTION 2 
 

a. We can see that 𝑁 is a point of intersection of the lines 𝑦 = 𝑥 and 𝑦 =
1

2
𝑥 + 4. 

    Hence:  
1

2
𝑥 + 4 = 𝑥 

                       ∴
1

2
𝑥 = 4 

                          ∴ 𝑥 = 8. Sub back into 𝑦 = 𝑥 
    Therefore 𝑁(8; 8). 
 
b. We note that 𝑁 is the centre of the circle and point 𝐵 is perpendicularly above a point 
     on the circle, so the radius of the circle is 8 and hence 𝐵(16; 16). 
 
c. We can see that 𝐷 has the same 𝑦 co-ordinate as point 𝐵(16; 16). So we have: 
    𝐷(𝑥, 16). Point 𝐷 also lies on the line 7𝑦 = 10𝑥, hence 7(16) = 10𝑥 ∴ 𝑥 = 11,2. 
    Thus 𝐷(11,2; 16). So we have 𝐷𝐵 = 16 − 11,2 = 4,8 units. 
 
 

QUESTION 3 

a. 

      1. 
sin(180°−𝜃) cos(90°−𝜃)−1

cos(−𝜃)
=

sin 𝜃 sin 𝜃−1

cos 𝜃
 

                                                   =
sin2 𝜃−1

cos 𝜃
 

                                                   =
− cos2 𝜃

cos 𝜃
   (1 − sin2 𝜃 = cos2 𝜃 ∴ sin2 𝜃 − 1 = − cos2 𝜃) 

                                                   = − cos 𝜃 
 
      2. We can see that under the square root, we have the same expression as in a. 1 

           Hence it simplifies to √− cos 𝜃. Now, this will only be real when − cos 𝜃 > 0, i.e. 
           when cos 𝜃 < 0. This happens in the second and third quadrants. Hence we have 
           real solutions when 𝜃 ∈ (90°; 270°). 
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b. 

      1. R.T.P: tan 𝜃 sin 𝜃 + cos 𝜃 =
1

cos 𝜃
 

          Proof: 
          L.H.S = tan 𝜃 sin 𝜃 + cos 𝜃 

                    =
sin 𝜃

cos 𝜃
sin 𝜃 + cos 𝜃 

                    =
sin2 𝜃+cos2 𝜃

cos 𝜃
  

                    =
1

cos 𝜃
 ∎              

 

      2. We have by part b. 1 that tan 𝜃 sin 𝜃 + cos 𝜃 =
1

cos 𝜃
. Hence we have: 

               
1

cos 𝜃
=

3

sin 𝜃
 

           ∴
sin 𝜃

cos 𝜃
= 3 

         ∴ tan 𝜃 = 3 
         ∴ Key angle = 71,57°. 
         Hence the general solution is given by: 𝜃 = 71,57° + 𝑘. 180°, 𝑘 ∈ ℤ. 
 

QUESTION 4 

 

R.T.P:  �̂�2 + �̂�3 = �̂� 
Proof: 
 
 
 
 
 
 
 
 
 
 
 
 

We have:              �̂� + �̂�2 = 180° (Opp. angles of a cyclic quad are supp.) 

                   �̂�1 + �̂�2 + �̂�3 = 180° (Angles on a straight line) 

                                       �̂�1 = �̂�2 (tan-chord theorem) 

Hence �̂� + �̂�2 = �̂�1 + �̂�2 + �̂�3 and �̂�1 = �̂�2, therefore 

            �̂� = �̂�1 + �̂�3 

                = �̂�2 + �̂�3. 
 



 AdvantageLearn.com 
 

 
©Advantage Learn. A division of Advantage Learning Technologies (Pty) Ltd.  

  5 

 

QUESTION 5 

 
a. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   R.T.P:  𝐴𝑀 = 𝑀𝐶 
   Proof: 
   We make the following constructions: Draw in lines 𝐴𝑂 and 𝑂𝐶. 
   Now, in Δ𝑂𝐴𝑀 and Δ𝑂𝐶𝑀, 𝑂𝑀 is a common side. 

   Also, 𝑂𝐴 = 𝑂𝐶 (radii) and  �̂�1 = �̂�2 = 90° (given). 
   Therefore Δ𝐴𝑂𝑀 ≡ Δ𝐶𝑂𝑀 (by R.H.S). 
   Hence 𝐴𝑀 = 𝑀𝐶 ∎ 
    
    
b. 

      1. We have that:  �̂� = 90° (Angles in a semi-circle) 
          Then, Δ𝐴𝐵𝐸 is a right-angled triangle with lengths 𝐴𝐵 = 12 and 𝐴𝐸 = 20. 
          Hence: 𝐴𝐵2 + 𝐵𝐸2 = 𝐴𝐸2 

                                   ∴ 𝐵𝐸 = √202 − 122 = 16 units. 
 

      2. In Δ𝐺𝐵𝐸, we have that: 
𝐵𝐶

𝐶𝐸
=

𝐺𝑂

𝑂𝐸
 (Proportionality theorem) and 𝐺𝑂 = 4 

          (radius of smaller circle) and 𝑂𝐸 = 10 (radius of bigger circle). Hence 

          
𝐵𝐶

𝐶𝐸
=

4

10
=

2

5
. 
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      3. From part b. 1 we know that 𝐵𝐸 = 16 units, therefore: 

           𝐵𝐷 =
1

2
(16) = 8 units (Line from the centre ⊥ chord bisects the chord) 

          We also have that: 
𝐵𝐶

𝐵𝐸
=

𝐺𝑂

𝐺𝐸
 (Proportionality theorem). We are given that 

          𝐺𝑂 = 4 and 𝐺𝐸 = 𝐺𝑂 + 𝑂𝐸 = 4 + 10 = 14. Hence we have: 

          
𝐵𝐶

16
=

4

14
, therefore 𝐵𝐶 =

32

7
. Thus 𝐶𝐷 = 𝐵𝐷 − 𝐵𝐶 = 8 −

32

7
=

24

7
. 

 

QUESTION 6 

 
a. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b. R.T.P: Δ𝐴𝐸𝐶||| Δ𝐷𝐸𝐵 
    Proof: 
    From our diagram in part a. we can see that: 

           �̂� = �̂�       (Angles in the same segment 𝐶𝐵) 

           �̂� = �̂�       (Angles in the same segment 𝐴𝐷) 

     𝐴�̂�𝐶 = 𝐷�̂�𝐵 (Vertically opp. angles) 
    Hence Δ𝐴𝐸𝐶||| Δ𝐷𝐸𝐵 (A.A.A) ∎ 
 
c. R.T.P: 𝐴𝐸. 𝐸𝐵 = 𝐶𝐸. 𝐸𝐷 
    Proof: 

    We have that: 
𝐴𝐸

𝐸𝐶
=

𝐷𝐸

𝐸𝐵
 (since Δ𝐴𝐸𝐶||| Δ𝐷𝐸𝐵 ) 

    Hence we get 𝐴𝐸. 𝐸𝐵 = 𝐶𝐸. 𝐸𝐷 ∎ 
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QUESTION 7 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
NB: It is important that you are familiar with using your calculator for statistics questions 
such as regression modelling, finding means/variances, etc. We have 
attached above a step-by-step instruction guide on how to use your Casio 
calculator to compute these statistical operations. 
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a. 
      1. 𝑦 = 4𝑥 − 2 
 
      2. 𝑟 = 1, so we have a perfect correlation. 
 
b. 
      1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
      2. There is a positive relationship since as the water bill increases, so does  
           the electricity bill. 
 
      3. It would increase 
 
      4. B would increase 
 
      5. No, you cannot get an estimate as you would be extrapolating data, since the 
           equation is only valid for values between 100 and 1000. 
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QUESTION 8 

 
a. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b. The mark distribution is skewed to the left  
 
c. The statement is TRUE since the data is skewed to the left 
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SECTION B 

 
 

 

 

QUESTION 9 

 

a. We can see from the first two equations we have:  �̂� + �̂� + �̂� = �̂� + �̂� + �̂� and  

     from the third equation we have  �̂� = �̂�. Thus we have: �̂� + �̂� = �̂� + �̂� 
 
b. R.T.P: 𝐴𝐵𝐶𝐷 is a parallelogram 
    Proof: 
    From the given information, we have: 

      �̂�1 = �̂�2 (Alternate angles are equal, since 𝐴𝐵 ∥ 𝐷𝐶) 

        �̂� = �̂�   (Angles subtended from an equal chord 𝐵𝐷 from equal circles) 

   ∴ �̂�2 = �̂�1 (Angles in a triangle) 
 

    However,  �̂�2 and  �̂�_1 are alternate angles, hence 𝐵𝐶 ∥ 𝐴𝐷 and so 𝐴𝐵𝐶𝐷 is a 
    parallelogram ∎ 
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QUESTION 10 
 
a. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    We have that       �̂� = �̂� = 55°           (Angles in the same segment 𝐴𝐷) 

    Now,                    �̂�2 = �̂�1 = 18°         (tan-chord theorem) 

    Also, we have     �̂�4 = �̂� = 55°           (tan-chord theorem) 

    Then,                     �̂� = �̂�1 + �̂�2 = �̂�4 (Alternate angles are equal,  𝐶𝐷 ∥ tangent) 

    Hence we get     �̂�1 = �̂�4 − �̂�2 

                              ∴ �̂�1 = 55° − 18°     
                                        = 37° 

    Lastly, we have:  �̂�2 = 180° − (�̂� + �̂�1) 

                                        = 180° − (55° + 37°) 
                                        = 88° 
 
b. 

      1. R.T.P:  �̂�1 + 2�̂� = 180° 
           Proof: 

           We have that: 𝑃�̂�𝑂 = 90°  (line from centre is ⊥ to the tangent) 

                                      𝑃�̂�𝑂 = 90°  (line from centre is ⊥ to the tangent) 

                                            �̂� = 2�̂�    (Angle at centre  �̂� = 2 × Angle at circum) 

                              ∴ �̂�1 + �̂� = 180° (Opp. angles of a cyclic quad) 

           Hence         �̂�1 + 2�̂� = 180° ∎ 
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      2. R.T.P:  �̂�3 + �̂�1 = 90° + �̂� 
          Proof: 

          We have that:  �̂�2 = 360° − �̂�1 

                                            = 360° − (180° − 2�̂�) 

                                            = 180° + 2�̂� 
          Now,                2�̂�2 = �̂�2                 (Angle at centre = 2 × angle at circum) 

                                  ∴ �̂�2 = 90° + �̂� 
          Then,                  �̂�2 = �̂�3 + �̂�1        (Ext. angle of Δ = sum of int. opp. angles) 

                                  ∴ �̂�3 + �̂�1 = 90° + �̂� ∎ 
 
 

QUESTION 11 

 
a. Point 𝐴 is a point of intersection, so we have: 
                    2 sin 2𝑥 + 2 = 2 cos 𝑥 + 2 
                           ∴ sin 2𝑥 = cos 𝑥 
                ∴ 2 sin 𝑥 cos 𝑥 = cos 𝑥 
     ∴ cos 𝑥 (2 sin 𝑥 − 1) = 0        
                             ∴ cos 𝑥 = 0 or 2 sin 𝑥 − 1 = 0 
 
    For cos 𝑥 = 0: 𝑥 = 90° + 𝑘. 360°, 𝑘 ∈ ℤ or 𝑥 = 270° + 𝑘. 360°, 𝑘 ∈ ℤ 

    For 2 sin 𝑥 − 1 = 0: sin 𝑥 =
1

2
 

    Therefore 𝑥 = 30° + 𝑘. 360°, 𝑘 ∈ ℤ or 𝑥 = 150° + 𝑘. 360°, 𝑘 ∈ ℤ. 
    Using this information, we can deduce that point 𝐴 is closer to the middle and so 

    𝐴(150°; −√3 + 2)  
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b. 
 
 
 
 
 
 
 
 
 
 
 
     We are given that the ratio 𝐵𝑃: 𝑃𝐶 is 2: 3. So, let 𝐵𝑃 = 2𝑘 and 𝑃𝐶 = 3𝑘, for some 
     positive integer 𝑘. Note that 𝐵𝐶 = 𝐵𝑃 + 𝑃𝐶 = 5𝑘. 
    

     Now, we have by the sine rule: 
𝐵𝐶

sin 68°
=

18

sin 50°
 

     Therefore 𝐵𝐶 =
18 sin 68°

sin 50°
. Then, since 𝑃𝐶 makes up 

3

5
 of 𝐵𝐶, we get: 𝑃𝐶 = 𝐵𝐶 ×

3

5
, 

     i.e. 𝑃𝐶 =
3×18 sin 68°

5×sin 50°
. Lastly, we use the sine rule again in Δ𝑃𝑄𝐶, i.e.,  

     
sin 𝑃�̂�𝐶

𝑃𝐶
=

sin 50°

14
∴ sin 𝑃�̂�𝐶 =

𝑃𝐶 sin 50°

14
=

3 ×18sin 68°×sin 50°

5×14 sin 50°
=

54 sin 68°

70
. 

    Hence 𝑃�̂�𝐶 = sin−1 (
54 sin 68°

70
) = 45,66°. 

 

c. R.T.P: 
cos(𝐴−45°)

cos(𝐴+45°) 
=

1+sin 2𝐴

cos 2𝐴
 

    Proof: 
    We will simplify both the L.H.S and R.H.S 
 

    L.H.S =
cos(𝐴−45°)

cos(𝐴+45°) 
 

              =
cos 𝐴 cos 45°+sin 𝐴 sin 45°

cos 𝐴 cos 45°−sin 𝐴 sin 45°
 

              =
√2

2
(cos 𝐴+sin 𝐴)

√2

2
(cos 𝐴−sin 𝐴)

                    (Since sin 45° = cos 45° =
√2

2
) 

              =
cos 𝐴+sin 𝐴

cos 𝐴−sin 𝐴
 

 

    R.H.S =
1+sin 2𝐴

cos 2𝐴
 

              =
cos2 𝐴+2 sin 𝐴 cos 𝐴+sin2 𝐴

cos2 𝐴−sin2 𝐴
  (Since 1 = cos2 𝐴 + sin2 𝐴) 

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

(cos 𝐴+sin 𝐴)(cos 𝐴−sin 𝐴)
 

              =
cos 𝐴+sin 𝐴

cos 𝐴−sin 𝐴
 

    Therefore L.H.S = R.H.S 
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QUESTION 12 

 
a. We complete the square: 
                               ∴ 𝑥2 + 𝑦2 + 10𝑥 − 6𝑦 = 30 
    ∴ 𝑥2 + 10𝑥 + (5)2 + 𝑦2 − 6𝑦 + (3)2 = 30 + 52 + 32 
                               ∴ (𝑥 + 5)2 + (𝑦 − 3)2 = 64 
                               ∴ Radius of circle 𝑄 is 8 units 
 
b. From the given information, we have that: 𝑃(7; −2) and 𝑄(−5; 3). Hence 

     𝑑𝑖𝑠𝑡(𝑃𝑄) = √(𝑥𝑃 − 𝑥𝑄)
2

+ (𝑦𝑃 − 𝑦𝑄)
2
 

                        = √(7 − (−5))2 + (−2 − 3)2 

                        = √122 + 52 

                        = √169 
                        = 13 units 
 
c. We first calculate the gradient of line 𝑃𝑄: 

    𝑀𝑃𝑄 =
𝑦𝑃−𝑦𝑄

𝑥𝑃−𝑥𝑄
 

             =
−2−(3)

7−(−5)
 

             = −
5

12
 

    Now, we have: 𝑦 = −
5

12
𝑥 + 𝑐. Sub point 𝑃(7; −2): 

    Therefore −2 = −
5

12
(7) + 𝑐, then 𝑐 =

35

12
−

24

12
=

11

12
. 

    Hence 𝑦 = −
5

12
𝑥 +

11

12
, then 12𝑦 = −5𝑥 + 11. 

    Thus 5𝑥 + 12𝑦 = 11. 
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d. We can see that point 𝐴 is a point of intersection between the straight line 
     𝑃𝑄 and circle with centre 𝑃. We have: 
 
    Circle 𝑃: (𝑥 − 7)2 + (𝑦 + 2)2 = 49 
    Line 𝑃𝑄: 5𝑥 + 12𝑦 = 11, make 𝑥 the subject of the formula and the sub 

    into circle 𝑃. So, 𝑥 =
11

5
−

12

5
𝑦, then 

                                                  ∴ (
11

5
−

12

5
𝑦 − 7)

2
+ (𝑦 + 2)2 = 49 

                                                 ∴ (
11−12𝑦−35

5
)

2
+ 𝑦2 + 4𝑦 + 4 = 49 

                                                     ∴ (
−12𝑦−24

5
)

2
+ 𝑦2 + 4𝑦 + 4 = 49 

                                          ∴ (
144𝑦2+576𝑦+576

25
) + 𝑦2 + 4𝑦 + 4 = 1225 

    ∴ 144𝑦2 + 576𝑦 + 576 + 25𝑦2 + 100𝑦 + 100 − 1225 = 0 
                                                              ∴ 169𝑦2 + 676𝑦 − 549 = 0 

                                                                                                   ∴ 𝑦 =
−676±√(676)2−4(169)(−549)

2(169)
 

                                                                                                   ∴ 𝑦 =
9

13
 or 𝑦 = −

61

13
 

 
   However, we can see that the 𝑦-co-ordinate of 𝐴 is positive, hence we use 

   𝑦 =
9

13
. Now sub this into 𝑥 =

11

5
−

12

5
𝑦, therefore 𝑥 =

7

13
. Hence 𝐴 (

7

13
;

9

13
).  

     
e. We can see that chord CD is where both circles intersect each other. Hence: 
    Circle 𝑃:  (𝑥 − 7)2 + (𝑦 + 2)2 − 49 = 0 
    Circle 𝑄: 𝑥2 + 𝑦2 + 10𝑥 − 6𝑦 − 30 = 0 
    Therefore we get: 
                           (𝑥 − 7)2 + (𝑦 + 2)2 − 49 = 𝑥2 + 𝑦2 + 10𝑥 − 6𝑦 − 30 
     ∴ 𝑥2 − 14𝑥 + 49 + 𝑦2 + 4𝑦 + 4 − 49 = 𝑥2 + 𝑦2 + 10𝑥 − 6𝑦 − 30 
                                          ∴ −14𝑥 + 4𝑦 + 4 = 10𝑥 − 6𝑦 − 30 
                                               ∴ −24𝑥 + 10𝑦 = −34 

                                                                    ∴ 𝑦 =
24

10
𝑥 −

34

10
 

                                                                    ∴ 𝑦 =
12

5
𝑥 −

17

5
 

 
f. R.T.P: 𝐶𝐷 ⊥ 𝑃𝑄 
   Proof: We have the equations of lines 𝑃𝑄 and 𝐶𝐷 and we note that: 

   𝑚𝐶𝐷 × 𝑚𝑃𝑄 =
12

5
× −

5

12
= −1. Hence 𝑃𝑄 ⊥ 𝐶𝐷∎ 
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QUESTION 13 

Let us first calculate the length of 𝐵𝐶 using the cosine rule: 
 
So, we have: 𝐵𝐶2 = 𝐴𝐵2 + 𝐴𝐶2 − 2 × 𝐴𝐵 × 𝐴𝐶 × cos 30° 
                                 = 12 + (1,5)2 − 2(1)(1,5) cos 30°           (Note: 100cm = 1m) 
                                 = 0,651 …                                                       (and 150cm= 1,5m)   

                      ∴ 𝐵𝐶 = √0,651 … 
                                 = 0,8074179764 
 
Now, using the sine area rule, we have that: 

Area of triangle 𝐴𝐵𝐶 =
1

2
(𝐴𝐵)(𝐴𝐶) sin 30° 

                                       = 0,375 m2 
 

However, we can also calculate the area of triangle using: 
1

2
× 𝐵𝐶 × ℎ, where 

 ℎ is the perpendicular height of triangle 𝐴𝐵𝐶 (with base 𝐵𝐶). This ℎ is also the  
height of our cylindrical container. Hence: 
 

 
1

2
(0,8074179764)ℎ = 0,375 

                               ∴ ℎ = 0,9288869234 
 
Lastly, we have that the volume of the water tank is: 
 
 𝑉 = 𝜋𝑟2ℎ 
     = 𝜋(3)2(0,9288869234) 
     = 26,26 m2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


