Section B
15.
A and B are two points which is in front of a vertical tower, h meters high, as shown in the figure. The angles of elevation of C, observed from A and B are
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(a)
Express AB in terms of h,
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(4 marks)


(b)
If AB = 400 meters, 
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(4 marks)

(c)
At noon, Calvin walks from A towards B at a speed of 1 m /s while Patrick walks from C to D at the same speed. Find the angle of elevation of Patrick as observed from Calvin at 1 pm on the same day.

















 
(3 marks)
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16.
The figure shows a cross-section of a tunnel. The tunnel is in the form of a right circular cylinder of radius 20m and length 2km. Filling the segment ACB with concrete makes a horizontal road AB and 
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 = q, where 0 < q < p.
(a) (i) Find the area of 
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 in terms of q .

(ii) Find the area of shaded segment in terms of q . (2 marks)
(b) If the volume of concrete needed to fill the segment ACB is 600 000m3, show that

2q - 2sinq - 3 = 0 








(2 marks)

(c) Let f (q) = 2q - 2sinq - 3 and a be a root of f (q) = 0 . Show that a lies between 2 and 3. (1 mark)
(d) Using the method of bisection, find the value of a correct to 1 decimal place.(4 marks)
(e) Using the result of (d), find the length of AB correct to the nearest metre. (2 mark)
17.
Figure 8 shows a cuboid. It has a square face ABCD of side 8 cm and its length is 14 cm.
[image: image12.png]



(a) 
Find the lengths of DG, DF and FH. 




(6 marks)


(b)
Find the angles between




(i)
the lines DF and FH,




(ii)
the line DF and the plane CDHG,




(iii)
the plane DFH and the base CDHG.




(7 marks)


(Give the answers correct to 1 decimal place if necessary.)

18.
Sonia makes and sells two grade of tea, grade I and grade II from two different teas, Chinese tea and Indian tea. The ratio of Chinese tea and Indian tea in grade I and grade II are 1 : 2 and 2 : 1 respectively. If Sonia has 10 kg of Chinese tea and 16 
kg of Indian tea, and the profit per kg in selling grade I and grade II tea are $60 
and $80 respectively. Let x kg and y kg be the weight of grade I and grade II tea 
respectively, if she further requires that the amount of grade II tea should not 
exceeds twice the amount of grade I tea. 

(a)
Find the weight each grade of tea he should make to earn the maximum profit.


















(8 marks)


(b)
If the profit margin in selling grade I and grade II tea change to $130 and $80, find the way she should allocate to maximize the total profit.

(3 marks))
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