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SECTION I (COMPULSORY) 

Question 1 (20 marks)

a) In figure 1 below calculate:
(i) The length of the arc ACB (2 marks)

(ii) The area of segment 


ACB (5 marks)

b) A cone of base radius 7cm and height 15cm is held upside down and filled with water.  How
much water does it hold when full? (2 marks)

What is the minimum area of plate that would make the cone? (4 marks)

c) Express the following Cartesian equations in polar form 

(i)
xy 82 

(1 mark)

(ii)
xyx 422 

(2 marks)

d) Express in Cartesian form 

i)
3r

(2 marks)

ii)
cosr

(2 marks)

e) If 
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Find (i) 
~~
ba

(1 mark)

  (ii) 
~~

2ba

(1 mark)
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Figure 1



  (iii) 
~
a

(2 marks)

f) Simplify as much as possible 

(i)
ji 3

(2 marks)

(ii)
 kjii 2

(2 marks)

g) Given that 
kjia 52 

and
kjib 753 

.  Find 
~~
ba 

(2 marks)

SECTION II (Attempt any TWO questions)

Question 2 (20 marks)

a) A graph has the equation
tR 2cos4

. 
(i) Complete the table (4 marks)

to 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210
2t
R

(ii) Draw the polar graph for 
tR 2cos4

(4 marks)

b) An ellipse has an equation
4559 22  yx

.  Find the 
(i) Foci (3 marks)
(ii) x and y intercepts (3 marks)
(iii) Sketch the ellipse (6 marks)

Question 3 (20 marks)

a) State the gradient and the y-intercepts of

(i)  
753  yx

(ii)
774  yx

(6 marks)

b) (i)  Find the equation of a line passing through the point (4,3) and perpendicular to line 

       
152  yx

(5 marks)

(ii) Find the equation of line passing through (-1, 4) and (5, -2) (4 marks)
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c) From a straight line graph of R and F, these points were selected.
R = 85 when F = 39
R = 45 where F = 23.

If the law of the line F = m R + C, find the value of m and c (5 marks)

Question 4 (20 marks)

A tapered roller shown below is 35mm long.  Its larger diameter is 40mm and its smaller diameter is
30mm.

Question 5 (20 marks)

a) Points P and Q have position vectors 
ki 33 

 and 
kji 72 

 respectively.  Find 

(i)
OQOP




.

(3 marks)

(ii)
OQOP 

(4 marks)

(iii) Area of triangle OPQ (3 marks)

b) Calculate the volume of a rectangular based frustum of a pyramid whose base is 12 cm by 9 cm,
top 4cm by 3 cm and height of 8cm (10  marks)
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Figure 2


