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ACEITEKA JOINT MOCK EXAMINATIONS 2023
UGANDA ADVANCED CERTIFICATE OF EDUCATION

APPLIED MATHEMATICS

PAPER 2

TIME: 3 HOURS
INSTRUCTIONS TO CANDIDATES:
Attempt all the eight questions in section A and any five questions from section B.
All necessary calculations must be done on the same page as the rest of the answers. Therefore there is no paper for rough work.

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

Silent, non-programmable scientific calculators may be used.

In numerical work, take g to be 9.8 ms-2.

States the degree of accuracy at the end of the answer to each question attempted using a calculator or table and indicate Cal for calculator, or Tab for mathematical tables.
SECTION A
1. A group of students participated in a competition and two judges awarded them marks as follows.

	Judge I 
	40
	59
	84
	30
	66
	72
	91

	Judge II 
	40
	60
	89
	44
	85
	77
	85


Calculate the rank correlation coefficient between the judges and comment on the relationship.(5mrks)                                                                                                                  
2.
A bag of weight 40N placed on a plane inclined at 30o above the horizontal is just about to move up the plane when a force F parallel to the plane is applied on it. If the coefficient of friction between the bag and the plane is 0.125, calculate the magnitude of F.(5 marks)
3.
The table below shows x and the function f(x)

	x
	50.24
	48.11
	46.93
	44.06

	f(x)
	4.116
	7.621
	9.043
	11.163



Use linear interpolation or linear extrapolation to find the value of

      (i)  x when f(x) = 8.614,







(3 marks)

(ii) f(51.07).








(2 marks)
4.
Events A and B are such that P(B) = 
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(i)  P(A∩B),









(3 marks)
(ii) P(A/B).









(2 marks)
5.
A game is played by tossing three fair tetrahedral dice at once. If all the bottom faces show the figure 4, the player wins 10,000/=; If two faces show the figure 4, the player wins 5,000/= and if a face shows a 4, the player wins 2,000/= otherwise the player gets nothing. Find the

(i)  probability that a player wins at least 5,000/= after playing the game once.(3 marks)

(ii) expected amount of money that a player can win



.(2 marks)
6. Two airports A and B are 300 km apart with B on a bearing of 1500 from A. A wind of 36 kmh-1 blows from 0300. If the velocity of the wind remains constant and an aircraft whose speed in still air is 250 kmh-1 is to be flown from A to B, calculate thetime of flight.(5 marks)
7.
The sides of a cuboid x = 12.55cm, y = 4.25cm and z = 8.2cm are each measured correct to the given number of decimal places. Calculate the limits within which the volume of the cuboid is expected to lie, correct to two decimal places.



       (5 marks)
8.
A body of mass 0.5kg suspended from a fixed point A by a light elastic string of natural length 4cm and modulus of elasticity 19.6N hangs vertically. If the body is pulled vertically downwards to a below equilibrium position and then released, it just reaches the level of A, calculate the extension in the string before the body is released


      .(5 marks)
SECTION B

9. The probability density function of a continuous random variable X is represented by the equations below.
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Calculate

       (a) the values of a and b.





 

  (9 marks)

 (b) P(X < 2.5),






     

 (3 marks) 
10.(a)  A particle of mass 40 grams performs simple harmonic motion about point O between two points A and B on a horizontal plane. If AB = 10cm and the period of motion is 
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seconds, find the work done by the particle in moving from O to A.      (4 marks)


(b) A block of mass 2.5 kg is suspended from the end O of a light inelastic spring of natural  length 0.5m. The block rests in equilibrium at a point B vertically below O such that                 OB = 0.75m. If the block is pulled a further distance of 0.25m below B and released



(i)  Show that the motion is simple harmonic, 



(4 marks)


(ii) Find the time taken for the particle to move directly from C to B where BC = 0.125m.(4 marks)
11.
The able below shows the distribution of marks of students in a test.
	Score
	Frequency

	 20
[image: image15.wmf]£

x < 30
	4

	        x < 45
	3

	        x < 50
	9

	        x < 65
	21

	         x < 75
	3

	         x < 80
	5

	        x < 100
	14


(a) Draw a histogram and use it to estimate the modal mark.(5 marks)
(b) Calculate the

(i)   mean score,








(3 marks)
(ii)  standard deviation score,







(4 marks)
12.
A square ABCD of side 4m has forces of magnitude 8N, 3N, 3N, 4N and 2
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N acting along AB, CB, DA, CD and BD respectively. Taking AB and AD as x and y axes respectively,

(a) find the distance from A where the line of action of the resultant crosses AB.(9 marks)
(b) When a couple of magnitude M is introduced, the force system is reduced to a single force passing through B. Find M and its direction.



 (3 marks)
13.
The exact numbers A and B have been estimated usinga and b respectively. Given that 
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 are the corresponding errors,

(a) Show that the absolute error in
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(5 marks) QUOTE 

Hence deduce the expression for error in 
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(3 marks)
       (b) The numbers a = 4.314, b =18.92 and c = 15.0214are each rounded off to thegiven number of decimal places. Use the expression in (a) to calculate the percentage error in 
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(4 marks)
14.
(a) A block of mass 10 kg suspended from the end A of a light inelastic string of length  
50cm is kept in equilibrium when a force F inclined at 600 to the downward vertical   

acts on it. If the string is displaced through 30cm horizontally from the vertical  

through A, calculate the magnitude of F.                                                       

(5 marks)


(b)A rod AB of mass 5 kg and length 6m rests with the end A on a rough horizontal  

ground and B against a rough vertical wall. If coefficients of frictions at A and B are  

           0.25 and 0.2 respectively and the rod is inclined at 300 to the horizontal, find the
distance from A of a point on the rod where the weight acts.                       (7 marks)

15. The probability that a marksman aims and hits a target with a single shot is 0.4. If the marksman is given 50 bullets, find the probability that he hits the target:

(i)  Exactly 24 times,








(7 marks)
(ii) Between 18 and 27 times inclusive. 





(5 marks)
16.(a) Use trapezium rule with 6 sub intervals to estimate the value of 
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 correct to four decimal places.







(6 marks)
      (b) Calculate the percentage error in using the trapezium rule to estimate the value of the integral in (a) above correct to two significant figures. 


(6 marks)

f(x)  =
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