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P425/2  

Pure Mathematics  

Paper 2  

3 Hours  

 

S6 PREMOCK EXAMINATIONS 2008 

P425/2 MATHEMATICS 

PAPER2 

3 HOURS 

 

Instructions: 

Answer all questions in section A and any 5 questions in B. 

Where necessary take g = 9.8ms – 2  

 

SECTION A: (40 MARKS) 

 

 

Q1.  Box A contains 5 marbles: 1 red, 3 green and 1 blue. Box B contains 5 marbles: 2   

            red, 1 green and 2 blue. A die is thrown and if the thrown is a 6, box A is chosen;  

            otherwise box B is chosen. A ball is drawn at random from the chosen box. 

 (i) Find the probability that the ball is red.  

 (ii) Given that the ball is green, what is the probability that box A was chosen. 

 

Q2:   Forces of 4N, 2N, 1N, PN, QN and 3N act along the sides BC, CD, DE, EF, FA  

And AB respectively of a regular hexagon, the direction of the forces being given  

by the order of letters. Given that the resultant force acts along CE and that BC and 

BF can be considered to be horizontal and vertical axes of x and y respectively, find 

the values of P and Q. 

 

Q 3.   Use the change in sign-search method to show that the equation sinx = 1nx has a  

root in the interval [a, a +1], where a is an integer. State the value of a and hence  

use linear interpolation to find the first approximation to the root of the equation  

sinx = lnx correct to two decimal places.  

 

Q.4  A and B are two events such that P(A) = 2/3 , 

 P(B1/A) = ¾ , P(B/A1) = 1/3 find:  

(i) P(B) 

(ii) P(A/B1)  

 

Q.5  

Mathematics  A O B F E C 

Physics  C B A O O B 

 

 The table above shows the UACE results of some six students in a certain A-level  

school. Calculate the rank correlation coefficient for the grades and comment on  

your results. 
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Q.6.  A particle starts from the origin with an initial velocity 4i – 8j and moves with an  

acceleration i + j.  Show that the particle will pass through the point (24, – 24 ) and 

find the time when it passes through this point.  

 

Q.7  Use the trapezium rule with six ordinates to evaluate  

 

         π/3  

        1    dx   correct to 3 d.p.  

        1 + cos2x   

 

Q. 8  Two particles of mass 2m and m are connected by a light inelastic string passing  

over a smooth pulley. The system is held with the mass m on the ground and the  

string taut so that the mass 2m hangs at a height h above the ground. Find the  

maximum height reached by m when the system is released from rest.  

 

 

SECTION B: (60 MARKS) 

 

Q.9  The heights of 250 S.P.C recruits were recorded in a survey during the training as  

shown below.  

 

Heights (cm) 170 –  175– 180– 185– 190– 195– <200 

No of recruits  19 36 70 64 39 22 

 

 (a) (i) Plot a cumulative frequency curve to represent the data. 

      (ii) Use your curve in (i) above to estimate the median and standard deviation for  

the data.  

 

 (b) Calculate the mean and variance for the data. 

 

Q. 10.  A ship B is steering on a straight course SE at a uniform speed of 15kmh–1 .  

Another ship A is at a distance of 10km due north of B, and maintains at a speed  

of 12kmh–1. Find the course that A must steer in order to get as close to B as  

possible and their minimum distance apart.  

 

 

Q.11  A random variable X has the p.d.f given by  

  Kx2          ;  0 < x < 2 

 f(x)  K(6 – x);  2 < x < 6 

      0        ;  elsewhere 

 

(i) Sketch the graph of f(x) and find the value of K. 

(ii) Find P(│x – μ│> 3/8). 

(iii) Determine P(1.5 < x < 4/x > 2). 

 

 

 

∫ 
o  
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Q.12.   

 

I II 

xn+1 = 1/3 (xn
3 + 1) xn+1  = 3xn – 1 

          xn
2 

 

Two iterative formulae I and II shown above are used to solve the equation f(x) = 0. Only 

one of these re-arrangements provides a formula which converges to the root. 

 

(i) Determine the equation whose root is being sought.  

(ii) Starting at xo = 0.2, use the more suitable formula to find the root of the 

equation f(x) = 0 correct to 2 d.p. 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                     NO 

 

 

 

Given above are elements of a flow chart not arranged in order. 

(i) Re-arrange the elements to form a logical flow chart and state its purpose. 

(ii) Perform a dry run for a flow chart taking N = 187.42 and xo = 3.0. Give your 

answer, correct to 3 decimal places.  

 

Xn + 1  = ¾   xn +   N  

       3xn3 

               

                   Stop  

               
              

 

 

            

          n    n + 1  

   n = 0  

               start    

   

 

         xn        xn + 1     

                Print: N,xnH           Read N,xo 

  

 

 

 

             │s 
     
       │xn+1 - xn│<                YES 

        0.5 x 103?   
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Q.13.  (a) A sample of 9 bottles of mineral water, drawn at random form a normally  

distributed population of standard deviation 0.25ml, has the following values: 

497.5, 498.7, 496.5, 500.0, 497.4, 496,5, 497.5, 500.5, and 500.0ml. Determine the 

97% confidence interval for the mean fill of all bottles produced. 

  

 (b) At a particular hospital, records show that each day on average only 80% of  

       the people keep their appointment at the out patient clinic. Find the probability  

       that on a day when 200 appointments have been booked,  

  

(i) more than 170 patients keep their appointments. 

(ii) at least 155 patients keep their appointments.  

 

Q.14.  (a) Particles of masses 1,2,1 and a kg are placed at points (6,4), (– 1, λ), (5, –1)   

and (1,0) respectively. Given that the centre of gravity is located at (2,1.4), find 

the values of a and λ.  

 

 (b) A square lamina ABCD of side 2a is made of a uniform thin material. A semi- 

     circular lamina, with AB as diameter is cut away. 

(i) Show that the centre of gravity of the remainder is a distance  

20a      from AB. 

3(8 – π) 

 

(ii) The remainder is suspended from C by a light string and hangs in 

equilibrium. Find the angle which CD makes with the horizontal.  

 

 

Q.15.  (a) (i) Truncate 2.5875 to 3 significant figures.  

      (ii) Round off 6375 to 2 significant digits. 

 

 (b) The volume of a liquid in a certain vessel is given by V = 1/3 πr2(3h – 2), where r  

is the radius and h the height of the level from the bottom. Given that r and h are 

measured with errors e1 and e2 respectively. Show that the maximum relative 

error in the volume is  

2 │e1│ +  3  │e2│and calculate the percentage error in the volume when   

r  3h – 2  

r = 2.4cm and h = 1.32cm.  

 

 (c) Find the limits within which the exact value of 2 3.5 x 5.4 lies.  

 

Q.16.  (a) A cone of radius 2m and height 6m, rests on a rough horizontal surface, the  

coefficient of friction between the cone and the surface being μ. A gradually  

increasing horizontal force P is applied to the vertex of the core. Find the range of  

values of μ for which the cone will slide before it topples.  
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(b) Two uniform rods AB, BC each of length 2a and weight W are smoothly jointed  

at B and A is fixed by a smooth hinge to a rough vertical wall. The system rests 

in equilibrium in a vertical plane perpendicular to the wall with C in contact 

with the wall and each rod inclined at angle θ to the vertical. If the coefficient of 

friction between C and the wall is μ  

 

(i) Find the magnitude of the frictional force and normal reaction at c, 

hence show that tan θ > 2/μ 

 

(ii) If a force of magnitude W, applied vertically downwards at C, is just 

sufficient to cause slipping and θ = 60o.  Find the value of μ 

 

 

 

  

 

 

 

 

END 


