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Instructions 
1. This paper consists of a total of eight (8) questions in sections A and B. 
2. Answer all questions in section A and only two (2) questions from section B. 
3. Section A carries sixty (60) marks and section B carries forty (40) marks. 
4. All work done in answering each question must be shown clearly. 
5. Mathematical tables and non-programmable calculators may be used. 
6. Cellular phones and any unauthorized materials are not allowed in the examination room. 
7. Write your Examination Number on every page of your answer booklet(s). 



SECTION A (60 Marks) Answer all questions in this section. 
1. (a) A market analyst believes that the stock market has a 0.65 probability of going up in the next year if the economy should do well, and a 0.30 probability of going up if the economy should not do well during the year. The analyst believes that there is a 0.75 probability that the economy will do well in the coming year. What is the probability that stock market will go up next year? 
(b) The length of time, in minutes, that a customer queues in a Post office is a random variable, with probability density function 
 
[image: ] 	  b(81 −x2) 	for 0 ≤ x ≤ 9  	f (x) =  0 	otherwise 
 
where b is a constant. 
(i) Show that the value of a constant b is  1 486  . 
(ii) Find the cumulative density function, F(x). 
(iii) What will be the probability that a customer will queue for longer than 3 min- utes? 
(c) The random variable has the probability distribution function as shown below: 
 
	Variable, x 
	0 
	1 
	2 
	3 
	4 
	5 

	Probability, P(x) 
	0.05 
	0.15 
	2k 
	0.25 
	0.25 
	k 


Determine: 
(i) the value of constant k. 
(ii) E(5x + 7). 
(iii) Standard Deviation of 3x− 5. 
(d) A survey conducted in a certain village shown that the probability that a person suffering from Malaria is 0.001. Determine the probability that out of 2000 people: 
(i) More than 2 suffer from malaria. 
(ii) Exactly 3 will suffer from malaria. 
2. (a) Using algebraic laws of logic simplify the following correctly: 
(i) ¬(P∧q) ∧¬(¬P∨q) 
(ii) P∨ (P∧q) 
(b) Let P be ”she will graduate”, q be ”she will find a job”. Put each of the following in the symbolic form and test the validity: 
(i) If she graduates, she will find a job and if she finds a job then she will graduate. (ii) If it is not true that if she does not find a job then she will not graduate. 
(c) (i) Draw an electrical circuit for the proposition: P∧ (q∧r) ∧t ∧ (u∨v). (ii) Write K in the simplified form from the following truth table: 
 
	P 
	Q 
	R 
	K 

	T 
	T 
	T 
	T 

	T 
	T 
	F 
	T 

	T 
	F 
	T 
	F 

	T 
	F 
	F 
	T 

	F 
	T 
	T 
	T 

	F 
	T 
	F 
	T 

	F 
	F 
	T 
	T 

	F 
	F 
	F 
	T 


3. (a) If a = i + 2j − 3k and b = 3i j − + 2k, show that (a + b) and (a b− ) are perpendicular to each other. 
(b) [image: ]Given that |a| 2 and |a − b| = 8, find the value of   √|a + b|. √ (c) (i) Given that r(t) = 2 cos t i + 3 sin t j + t k, prove that r′ [image: ]+ k. 
(ii) Integrate .  11+ t  i + 5 sin 2t j − 3k dt. 
4. (a) Find two real numbers   	 2 	  x and  3 y so that x(3 + 4i) −y(1 + 2i) + 5 = 0. 
(b) Express 3	1+i − 2	1−i	in a form of a + ib. 
	1−i 	1+i 
(c) Show that tanθ = 3 tanθ−tan3 θ, where t = tanθ, hence solve the equation t3 − 3t2 − 
	1—  3 tan 	2 θ 
3t + 1 = 0 correct to three significant figures. 
(d) (i) If w is one of the complex cube roots of unity, show that 
(a + wb + w2c)(a + w2b + wc) = a2 + b2 + c2 −ab−bc−ca (ii) Describe the locus of the following complex number |z− 1 + 2i| = 3. 
SECTION B (40 Marks) 
Answer two (2) questions in this section. 
5. (a) (i) Use mathematical table to evaluate sinθ for θ = 1◦, 2◦, 3◦, 4◦, 5◦. 
(ii) Convert the values in (i) above into radians. By comparing the values obtained in (i) and (ii), what is your conclusion? 
(b) Solve the following trigonometrical equation: 
tan(tan−1(3x) − tan−1(2)) + tan(tan−1(3) − tan−1(2x)) = 3 8 (c) Given x = a sinθ + b cosθ and y = a sinθ −b cosθ, eliminate θ. 
(d) Show that 11+−cos 2cos 2θθ  = tan2 θ. 
6. (a) (i) Use principle of mathematical induction to prove that 72n+1 + 1 is an integer multiple of 8. 
	(ii) Express  	3x+1 	 as partial fractions. 
(x−1)(x2+1) 
(b) For the 3 × 3 matrix given, show that 
 
 a h g    
 h b f  = abc + 2h f g−a f 2 −bg  2 −ch 2  g f c   
(c) If log4 m = a and log12 m = b, prove that log3 48 = aa+−bb  . 
(d) Write down the expansion of (2 + x)5 in ascending powers of x. Taking the first three terms of the expansion, put x = 0.001 and find the value of (2.001)5, correct to five decimal places. 
7. (a) Prove that x = 3t2  1 and — y = 6t + 2 are parametric equations of a parabola. Hence find the focus, vertex, directrix, and length of latus rectum. 
(b) Find the equation of the tangents to the parabola y2 = 4ax from the point (16a, 17a). 
(c) Given 4x2 − 9y2 − 8x + 36y− 68 = 0: 
(i) Determine the name of this conic section. (ii) Find the directrix. 
(d) (iii(i) Show that the equation of a chord to the ellipse ) Find the foci. 	x2 + y2 = 1 joining points (x , y ) 
	a2 	b2 	1 	1 
and (x2, y2) is given by 
b2x(x1 + x2) + a2y(y1 + y2) −b2x1(x1 + x2) −a2y1(y1 + y2) = 0 (ii) Find the Cartesian equation of the locus r = 16 cotθcscθ. 
8. (a) (i) Distinguish between order and degree of a differential equation, give an exam- ple. 
(ii) Solve the following differential equation x2 dydx  + 2xy = 0. 
(b) By eliminating the arbitrary constants A and B, obtain the differential equation of which the general solution is y = A cosh 3x + B sinh 3x + x2 + 2. 
(c) Determine the general solution of d2y + 2dy + 5y = 26 + 15x, given that dy = 3 and dx2 	dx 	dx 
y = 7 when x = 0. 
(d) The population of a certain country is known to increase at a rate which is directly proportional to the population at any given time. In 1988 the population of the country was 1.5 times that of 1978. If the population in 1978 was 18,700,000, determine the growth constant and the size of the population in 1998 assuming that no human catastrophe occurs. 
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