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INSTRUCTIONS TO CANDIDATES:
· Answer all questions in section A and any five (5) questions in section B.
· All necessary workings MUST be clearly shown on the answer sheets provided.
· Begin each answer on a fresh sheet of paper.
· No paper should be given for rough work.
· Mathematical tables (4-figured) with a list of formulae and squared papers are provided.
· Silent non-programmable electronic scientific calculators may be used.
· Indicate the degree of accuracy at the end of each answer attempted using cal for calculator and Tab or mathematical tables.
[bookmark: _GoBack]



SECTION A



1.	Given that , and , find the value of; .	5mks
2.	A horizontal trough is 4m long and 1m deep its cross section is an isosceles triangle of base 1.5m with its vertex downwards water run into the trough at the rate of 0.03m3s-1.  Find the rate at which the water level is rising after the water has been running for 25 seconds.							5mks

3.	Obtain the constant term of the expansion of:  .			5mks 

4.	Show that 							5mks



5.	Find the co-ordinates of the points where the line  meets the plane .                                                     			5mks

6.	Differentiate with respect to x.					5mks



7.	Prove that if  and , then  .			5mks


8.	Find the equations of the tangents to the curve  which pass through the point  and the co-ordinates of the points of contact.	5mks

SECTION B (60 marks)
Answer any five questions from this section.



9.	By putting , or otherwise, show that  	12mks

10a) 	Use calculus of small increments to find the approximation of .	6mks


b) 	Obtain the first three non-zero terms of expansion of  by Maclaurin’s theorem.										6mks

1. (a) One fourth root of Z is 3 – 2i.  Find z and find its other fourth roots.	6mks

(b) If z – i is purely imaginary, show that the locus of z is a circle with centre
z -1 
½ (1 + i), radius ½ √2.						6mks

2. (a) The gradient at any point P9x, g) of a certain plane curve is proportional to the sum of the Cartesian co-ordinates of P.  the curve passes through the point
 (0, -1) and its gradient at this point is -½.  Find a differential equation of the curve.  Solve this equation and hence find the equation of the curve.	6mks

(b) When a thermometer is placed in a liquid, the rate at which the indicated temperature rises is proportional to the difference between the indicated temperature and the true temperature of the liquid.  Initially the thermometer indicates 15oc, 30 seconds later the indicated temperature is 20oc and a further 30 seconds later it is 21oc, what is the true temperature of the liquid, assumed constant?										6mks

3. (a) prove that if A, B and C are angles of a triangle, then
Cos22A  + cos22B + cos22C – 1 = 2cos2A cosB cos2C.		6mks
	(b) Solve the equation cos3x – sin2x = sin3x – cos2x, 0 ≤ x ≤ π.		6mks

4. 
(a) Express a function  into partial fractions.		7mks

(b) Evaluate sec2 ½ x  dx.					5mks
5. Investigate the stationary points of the curve,
y  =      x2 – 1
        (x-2) (x-3)
State with reasons, the asymptotes to the curve sketch the curve.	12mks

6. (a) A point H(x,y) lies on the curve where x = t + ,  y =     t - 

(i) Find the cartesian equation of the curve and identify it.
(ii) Find also the simplified equation of the tangent to the curve at the point H.
(iii) Find the co-ordinates of the points where this tangent meets the asymptotes.									12mks


END

“It’s not the blowing of the wind that determines your destination, it’s the set of the sail.”
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