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INSTRUCTIONS TO CANDIDATES
· Attempt eight questions in Section A and five from Section B.
· All necessary working must be shown clearly.
· Begin each question on a fresh sheet of paper.
· Silent non-programmable scientific calculators may be used.

SECTION A

1. Prove that tan -1(½) + tan-1() = 

2. Given two points P and Q with position vectors  and  respectively, find the position vector of R if R divides PQ in the ratio 3 : 2 externally.

3. When part of the curve y =  between x = 1 and x = 3 is rotated about the x-axis, the volume generated is 24.  Find the value of a.

4. Differentiate   with respect to x.

5. Solve Sin + Cos - sin 3 = 0 for values of  from 0 to 180 inclusive.

6. Find the length of the tangents from the point (-2, 3) to the circle x2 + y2 + 6x + 10y – 2 = 0.

7. The sum of the second and fourth terms of an AP is 15, and the sum of the fifth and sixth terms is 25.  Find the first term and the common differences.

8. Evaluate  cos 3x sin 5x dx.
SECTION B

9. (a)	Prove that 2z3 + z2 + 25 = 0 has 1 + 2i as a root.  Hence find the other roots.
(b)	The point p(x, y) represents a complex number z = x + yi.
	Given that ⃒ z + 1⃒ = 2⃒ z – 1 ⃒, find the locus of p and describe the locus.

10. Prove that if x is so small that its cube and higher powers can be neglected.
        1 + x + 
          by taking x = . Prove that  is approximately equal to 

11. (a)	Given a point, p with position vector  and the line r = .  
Show that the least distance of the point from line is  units.  Hence find the vector equation of the perpendicular through the point, P to the line.

(b)If A (1, 2, 3),  B(3, 7, 4), C (2, 0, 5).  Show that A, B, C are vertices of the triangle.

12. (a)	Prove that cot A tan B =  where A, B, C are to be taken as the angle of triangle.
(b)Find the maximum and minimum value of 2sin - 5 Cos = 1 for value of 0 <  < 360

13. Given that y =  where x is real,
(a)Show that y cannot take any value between -2 and 6.
(b)Find the equations of the asymptotes of the curve and sketch the curve, showing the 
co-ordinates of the turning points.
 
14. The ellipse:	  = 1.

Intersects the positive x-axis of A and the positive y-axis of B. Determine the equation of the perpendicular bisector of AB.

(i)Given that this line intersects the x-axis at P and that M is the mid-point of AB, prove that
 	the area of triangle PMA is b
(ii)	If a2 = 3b2; find in terms of b, the co-ordinates of the points where the perpendicular bisector of AB intersects the ellipse.

15. (a)	If y = x  , show that:	    +   +  y = 0.
(b)	The length of a rectangular block is twice the width and the total surface area is 108cm3. 
Show that, if the width of the block is x cm, the volume is x (27 – x2)cm3.
Find the dimensions of the block when its volume is a maximum.


16. (a)	Given x = r Cos ;  y = r sin,
Show that    =  Cosec2.

(b)	Use the substitution  = u and solve the differential equation: xy .  = x2 + y2. 
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