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APPLIED MATHEMATICS
PAPER 2
TIME: 3 HOURS
INSTRUCTIONS TO CANDIDATES:

· Answer all questions in Section A and five questions from Section B
· Any additional question(s) answered will not be marked.

· All 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 acceleration due to gravity (g) to be 9.8ms-2.

SECTION A:(40 marks)
	1. 
	Forces of [image: image2.png](i+jIN



, [image: image4.png](—4i +j)N



 and [image: image6.png](3i —2j)N



act at the points having position vectors[image: image8.png](2i +2j)m



, [image: image10.png](—i+4))m



 and [image: image12.png](4i +2j)m



respectively.  Show that these forces reduce to a couple.

	(05 marks)

	2. 
	The probability distribution function of the discrete random variable is given by

[image: image14.png]P(X =x)= BG)



 x For x=0,1,2,3------.
Find the value of the constant, [image: image16.png]


.

	(05 marks)



	3. 
	A student used the trapezium rule with five sub-intervals to estimate.

[image: image18.png][ == 5z dy correct to 2 decimal places.



Determine the value the student obtained.

	(05 marks)

	4. 
	ABCD is a square of side a metres.  Forces of 1N, 4N, 3N and 6N act along AB, CB, DC and AD respectively. Calculate the magnitude and direction of the single force that could replace this system of forces and find where its line of action cuts AB.


	(05 marks)

	5. 
	A bag contains a number of counters, alike in shape and size, but x are red and y are green.  Counters are to be chosen at random from the bag. Prove that the probability that the second counter chosen will be red and is given as [image: image20.png]




	(05 marks)

	6. 
	The table below is an extract from the table of cosy.
y

01
101
201
301
401
501
Cos 800
0.1736

0.1708

0.1679

0.1650

1.1622

0.1593

Determine;

(i) Cos 800 601
(ii) Cos-1 (0.1664)


	(03 marks)

(02 marks)

	7. 
	A horizontal force X is just sufficient to prevent a body of mass M from sliding down a rough plane of inclination [image: image22.png]


  A horizontal force 4X applied to the same mass on the same rough plane, causes the mass to be on the point of moving up the plane.  If [image: image24.png]


 is the coefficient of friction between the mass and the plane, show that
[image: image25.png]S5ptan‘a — 3(@* + 1) tana+ 5¢ = 0





	(05 marks)



	8. 
	A teacher selects one boy and one girl at random from her class, and asks them to arrange two types of food in order of preference.  The food types are labelled A to K and the results are given below.

Boys’ order:

E

K

F

C

B

I

D

A

G

J

H

Girls’ order:

F

K

E

C

B

I

H

D

A

J

G

(a) Calculate spearman’s rank correlation coefficient for these data.
(b) Stating your hypotheses and using a 1% level of significance, interpret your result.
(05 marks)

	
	
	

	
	SECTION B: (60 MARKS)

Answer any five questions from this Section.  

All questions carry equal marks.


	

	9. 
	On any day, the amount of time, measured in hours that Mr Goggle spends watching television is a continuous random variable T, with cumulative distribution function given by;

0;                              [image: image27.png]



F(t)                            1 – K [image: image29.png](15 — t%)



,      0[image: image31.png]



1,                                [image: image33.png]



Where K is a constant.

(a) Show that [image: image35.png]


 and [image: image37.png]P(5<T< 10)




(b) Show that, for 
[image: image38.png](0 <t < 15),the probability density function of T is given by;





[image: image39.png]



(c) Find the median of t.


	(12 marks)



	10. 
	(a) A stone of mass 3kg is thrown so that it just clears the top of a wall 2m high when its speed is 4ms-1.  What is its total mechanical energy as it passes over the wall?
(b) Water is being raised by a pump from a storage tank 4m below ground and delivered at 8ms-1 through a pipe at ground level.  If the cross-sectional area of the pipe is 0.12m2, find the work done per second by the pump (1 m3 of water has a mass of 1000 kg).


[image: image40.png]Ats

~-






	(04 marks)

(08 marks)



	11. 
	(a) Use the trapezium rule to estimate the area of [image: image42.png]


between the  [image: image44.png]x —axis,x = 0 and




  Using five subintervals, give your answer correct to three decimal places.
(b) Find the exact value of [image: image46.png]J, 6% dx




(c) Determine the percentage error in the two calculations in (a) and (b) above.
	(12 marks)



	12. 
	The table below give the cumulative distribution of the heights 
(in centimetres) of 400 children in a certain school.

Height (CM)

[image: image47.png]< 100




[image: image48.png]< 110




[image: image49.png]< 120




[image: image50.png]< 130




[image: image51.png]< 140




[image: image52.png]< 150




[image: image53.png]< 160




[image: image54.png]< 170




Cumulative Frequency

0

27

85

215

320

370

395

400

(a) Calculate the mean height.

(b) Draw a cumulative frequency curve and use it to determine

(i) Median height
(ii) Semi-interquartile range

(iii) Determine the 10 to 90 percentile range.

(12 marks)


	13. 
	(a) A frustrum of a uniform solid right circular zone is of height 3a and the radii of the place faces are 2a and a.  The frustrum is freely suspended from a point on the edge of the smaller plane face and a particle is attached to the lowest point of this face so that the generator through the point of suspension is horizontal.  If W is the weight of the frustrum, prove that the weight of the particle is given as [image: image56.png]



(b) A uniform lamina is in the form of a square ABCD of side 2m.  E is a point on AD such that [image: image58.png]ED = xm



and the portion EDC is removed.  Show that, if the lamina is placed in a vertical plane with AE on a rough horizontal surface, it will topple if [image: image60.png]




	(08 marks)

(04 marks)



	14. 
	(a) Show that the Newton Raphson formula for finding the root of the equation[image: image62.png]2y® +5y — 8is g#”‘
e




(b) Taking the first approximation to the root of the above equation as 1:2, draw a flow chart which reads and prints the number of iterations and the root.

(c) Carry out a dry run of the flow chart and obtain the root with an error of 0.001.
	(12 marks)



	15. 
	In a sample of 400 shops it was discovered that 136 of them sold carpets at below the list prices which had been recommended by the manufacturers.

(a) Estimate the percentage of all carpet selling shops selling below list price.
(b) Calculate the 90% confidence limits for this estimate, and explain briefly what these mean.
(c) What size sample would have to be taken in order to estimate the percentage to within [image: image64.png]+2%





	(12 marks)


	16. 
	Given that the displacement of a moving object at any time is given by an equation of the form.

[image: image65.png]y = a Coswt + bSinwt.




Show that the motion is a simple harmonic if a=3, b=4 and w=2.

Determine the;

(i) Period
(ii) Amplitude

(iii) Maximum velocity

(iv) Maximum acceleration of the motion                                 (12 marks)
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