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INSTRUCTIONS TO CANDIDATES:
· Answer all the eight questions in section A and any five from section B.
· Any additional question (s) answered will not be marked
· All necessary working must be shown clearly
· Begin each answer on a fresh sheet of paper
· Graph paper is provided
· Silent non-programmable scientific calculators and mathematical tables with a list of formulae may be used.
· In numerical work, take g to be 9.8 ms-2.




SECTION A (40 MARKS)
1. Events A and B are such that 
P(A)  = 0.8, P (A / B)  = 0.8 and P(AB)  = 0.5.
Find;
(i) P(B)								 (02 marks)
(ii) P(A  B     A B )                       	                      (03 marks)

2. A particle of mass 2kg moves with velocity  .  Find the power developed after 4 seconds.                           (05 marks)

3. If p = 4.7, q = 80.00 and r = 15.900 are rounded off with corresponding percentage errors of 0.5, 0.5 and 0.05, calculate the relative error in the expression correct to 2  significant figures.                      (05 marks)

4. In a survey, 200 people were asked the length of time that they spent in the shower, the last time that they took one.  The results were as follows;  Ʃ 909,   Ʃ
(a) Find an unbiased estimate of the population variance.    (02 marks)
(b) Determine the 97.5% confidence interval for the mean time spent in the shower.                                                                        (03 marks)

5. A particle of weight 78.4N is released from rest at the top of a plane inclined at 300 to the horizontal.  If the coefficient of friction between the particle and the plane is 0.2, find the 
(i) acceleration                                                                   (03 marks)
(ii) velocity after covering 10m.                                         (02 marks)

6. The following scores were obtained during the sports day competition by different students’ houses in a certain school.;
42.2, 44.6, 47.5, 42.6,   51.4, 53.7, 56.8, 42.2, 59.2 and 61.7.
Find the;
(i) mean score                                                                     (02 marks)
(ii) variance                                                                          (03 marks)

7. By using the Newton Raphson formula and  as the initial approximation to the root of the equation 3, show that the second approximation to the root is 1.5.                                 (04 marks)

8. A non uniform rod AB of mass 20kg and length 4m is suspended horizontally from the ends of the strings AC and BD of 600 and 450 respectively with the vertical.  If the tension in AC is 60N,  calculate the;
(i)  tension in the string BD                                                 (03 marks)
(ii) Distance from A where the weight of the rod acts.        (03 marks)
SECTION B (60 MARKS)
9. The germination time of a certain species of beans is known to be normally distributed.  In a given bath of these beans, 20% take more than 6 days to germinate and 10% take less than 4 days.
(i) Determine the mean and standard deviation of the germination time.                                                                                  (08 marks)
(ii) Find the 99.5% confidence limits of the germination time. 
        (04 marks)

10. (a)  To a pilot of a plane flying at 180kmh-1 on a bearing of S 300W, the wind appears to blow from S400W at 190kmh-1 .  Find the true speed of the wind.   							                  (04 marks)

(b) Two birds, A and B are initially at points with position vectors  and  respectively.  if they are respectively flying with constant velocities of   and , find the;
(i) time at which they are closest together                        (06 marks)
(ii) Distance that then separates them.                               (02 marks)

11.  Show that the simplest iterative formula based on Newton Raphson method for solving the equation  is 

 n = 0, 1, 2, .....                                  (03 marks)

(a) Draw a flow chart that:
(i) Reads the initial approximation.
(ii) Computes and correct to three decimal places together with the number of iterations.                                                    (05 marks)

(b) Taking 1.5 as the initial approximation perform a dry of the flow chart.                                                                                       (04 marks)







12. The probability distribution function of a continuous random variable X is represented as shown.
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Find the; 
(i) Value of k                                                                         (03 marks)
(ii) Expression for the distribution                                          (03 marks)
(iii) P(2 .5  x  3)                                                                 (03 marks)
(iv) Mean of X.                                                                        (03 marks)

13. Forces of magnitudes 7N, 6N, 10N, 13N and 15N  act along the lines BA, BC, DC, DA and AC respectively of the rectangle ABCD whose sides AB =3a and BC = 4a units.  Find the; 
(a) The magnitude and direction of the resultant force.              (09 marks)
(b) Distance from A at which its line of action cuts AD.            (03 marks)

14. (a) Locate each of the two roots of the equation in the interval x= 0 and x = 1.5.                                                            (04 marks)
(b) A motorist rides from Mbarara to Kyazanga, a distance of 80km. If he leaves Mbarara at 8:00am and reaches distances 20km, 50km, 70km at 8:30am, 9:00am, 9:40am respectively. 
(i) Find the approximate time he arrives at Kyazanga.          (03 marks) 
(ii) One day, at 9:35am his car tyres burst and had to hire a lorry to carry the car to Kyazanga and was charged shs. 1000/= per km. Find how much he paid for the hire.                                 (05 marks)




15. The table below shows the ages of people who attended a certain function.
	Age (years)
	frequency

	10 – 19 
	6

	20 – 34
	16

	35 – 44
	27

	45 – 64
	39

	65 – 79
	18

	80 – 89 
	8



(a) Draw a cumulative frequency curve and use it to estimate the semi – interquatile range.                                                              (06 marks)
(b) Calculate the;
(i) mean and		                                             (03 marks)
(ii) standard deviation	                                              (03 marks)		
16. A car of mass 1200kg pulls a trailer of mass 300kg up a slope of 1 in 100 against a constant resistance of 0.2N per kg. Given that the car moved at a constant speed of 1.5ms-1 for 5 minutes, calculate the;
(i)  tension in the tow bar. 					     (05 marks)
(ii) work done by the car engine during this time                (03 marks)
(iii) a car has an engine that  can develop 15kw. If the maximum speed of the car on a level road is 120kmh-1, calculate the total resistance at this speed.                                                                     (04 marks)
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