APPLIED MATHEMATICS

PAPER 2

3 HOURS

MOCK EXAMS  
INSTRUCTIONS 

Answer all the eight questions in Section A and any five from Section B.

All necessary working must be shown clearly.

Mathematical tables with a list of formulae and squared papers are provided.

In numerical work, take g to be 9.8 ms-2.
Include the allocation table on your answer sheet

	Question
	Marks

	Section A
	

	9
	

	10
	

	11
	

	12
	

	13
	

	14
	

	15
	

	16
	

	Total
	


SECTION: A ( 40 MARKS)
1. The points scored by eight Houses in certain School, A, B, C, D, E, F, D and H, in Music and Drama competitions were:
	School
	A
	B
	C
	D
	E
	F
	G
	H

	Drama
	80
	57
	57
	41
	80
	50
	57
	55

	Music
	60
	70
	72
	90
	61
	80
	70
	76


Calculate the coefficient of rank correlation for Houses’ performance in music and drama.

Test for the significance of this at 5% level                                                                     (5 marks)
2. A particle travelling in a straight line with a constant acceleration 0.8ms-2. It passes two points A and C which are 40m apart and B and C are 15 m apart. Given that the particle’s speed increases by 4ms-1 in moving from A to C. Find the speed of the particle at B.  
                                                                                                                                         ( 5 marks)  
3. Use the trapezium rule with 6 strips to find an approximate value for 
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[image: image2.wmf]Correct to 3 significant figures.
[image: image3.wmf]                            ( 5 marks) 
4. A machine producing electrical components occasionally makes faulty ones. In a batch of 20 such components, 5 are found to be faulty. A sample of 3 of this batch is taken and examined. What is the probability that-

(i) it contains exactly one faulty component

(ii) it contains faulty components                                                                                    ( 5 marks)
5. A set of horizontal forces of magnitudes 3 N, 5 N, 6 N and 10 N act on a particle in the directions due east, due south,  N 300 W and N 600 E respectively. Find the magnitude and direction of the resultant.                                                                                                ( 5 marks)
6. Given 
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 all rounded to the nearest decimal places, find the limits within which the value of  
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    ( 5 marks)
7.  (a) The price ( in shillings ) per litre of fuel in the months of January and june of a certain year are given in the table below:

	Item
	January

Price per litre (Shs )
	Quantity

used
	June

Price per litre ( Shs )
	Quantity used

	Petrol
	3100
	10
	3700
	12

	Diesel
	2500
	3
	3300
	2

	Kerosene
	2000
	2
	2300
	2


Find the price indices for:

(i) June taking January as the base.

 (b) Simple aggregate price index for June using January as the base

(c ) the value index.                                                                                              ( 5 marks)
8. A particle is performing simple harmonic motion about a point with amplitude 5 m and 0.5π seconds. If P is the point at which the speed of the particle is 10 ms-1, find the time taken by the particle to move directly from O to P. 
SECTION B ( 60 MARKS)
9. Show that there is a root of the equation  [image: image9.png]


  between [image: image11.png]



(b) Use the Newton-Raphson Method to find the root of the equation correct to 3 significant figures.

10. The life time of batteries produced by a certain factory is normally distributed. Out of 10,000 batteries selected at random, 668 have life time less than 130 hours and 228 have life time more than 200 hours.

(i) find the mean and standard deviation of the battery lie time

(ii) If a sample 25 batteries is selected at random, find the probability that the mean of the life time exceeds 165 hours.

(b) A fair coin is tossed 120 times. Find the probability that there will be exactly 50 tails
   11. The diagram below shows a square OABC of side a. the mid-point of BC is D. Show that, with respect to OA and OC as axes, the coordinates of the centroid F of the triangular region ABD are 
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. Find the coordinates of the centre of mass of a uniform lamina in the form of the figure OADC.
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  If figure OADC is suspended at C, show that the angle CD makes with the horizontal is 
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12 The table below shows the marks obtained by students in Mathematics test
	Marks ( %)
	Frequency

	20 -29
	9

	30 -34
	12

	35- 44
	27

	45- 49
	13

	50 -54
	25

	55- 59
	18

	60 -74
	30


(a) Draw a histogram and use it to estimate the modal mark
(b) Find the:  ( i)  Mean mark,    (ii)  standard deviation
13. (a) A particle of weight 6 N is placed on a rough plane inclined at 450 to the horizontal, the coefficient of friction being 0.5. Find the magnitude of the least horizontal force to maintain equilibrium.

(b) A light elastic string of natural length 1 m is fixed at one end and a particle of weight 4 N is attached to the other end. When the particle hangs freely in equilibrium the length of the string 1.4 m. The string is now held at an angle α to the vertical by a horizontal force of 3 N acting on the particle. Find the value of α and the new length of the string.  
14 Show that the maximum relative error made in the approximation of 
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(ii)Find the maximum relative error in the expression 
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 Given that A= 2.8, B= 6.4, all figures are rounded off. 

15. The mass X kg of loaves of bread produced per hour is modeled by a continuous random variable with a probability density function given by: 

         [image: image20.png]kx? 0<x <2
f) = jk(6—x) 2<x<6
0 otherwise




(a) Determine the value of [image: image22.png]



(b) Sketch the graph of [image: image24.png]f(x)




(c) Given that a 1 kg loaf is sold at Ushs. 3500 and the running costs of baking is 2400/= per hour. Taking Y/= as the profit made in each hour, express Y in terms of x, hence find find E(Y).
16.  A particle is projected from a point [image: image26.png]


 with a speed [image: image28.png]


 at an angle of elevation[image: image30.png]


 , where       [image: image32.png]cosf



.  The point[image: image34.png]


on the horizontal ground is vertically below [image: image36.png]


  and  [image: image38.png]XY

45m



  . After projection the particle moves freely under gravity passing through point [image: image40.png]Z,30m



 above the ground at the point [image: image42.png]


. If the particle passes through [image: image44.png]


 with a speed of [image: image46.png]24.5ms’



 , find the

(i) value of speed, [image: image48.png]



(ii) Direction of the velocity of particle as it passes through [image: image50.png]



(ii) Distance [image: image52.png]YK.
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