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1.    Five forces with magnitudes of 15N, 26N, 9 2 N, 2N, and 6N act on a particle  as shown 

       below .Given that 5 3tan  and tan =
12 4

α β= , find the magnitude and the direction of the 

       resultant forces on the particle.         [5] 

                                                                           y 

                                                                                                  15N 

                                                             26N 

                                                          α                                  β 

                                                              045          O          6N 

                                                         

                                            9 2 N                     2N 

 

2.  a.   Prove that 4 4 1sin cos (3 cos 4 )
4

θ θ θ+ = + .       [4] 

     b.   Solve the equation cos 2 cos 4 cosθ θ θ+ =  for values of  between 0 and θ π               [3] 

     c.   Express 8sin 15cos  in the form sin( )Rθ θ θ α+ +  where 0 00 and 0 90R α> < <       [3] 

          Hence, find the greatest value of 1
20 8sin 15cos  θ θ+ +

, as θ  varies.    [2] 
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      In diagram 1 , MQN is the tangent to the circle at Q. The chord TSR is parallel to MQN.  

      The chords PQ and RS are produced to meet at T .S is the mid-point of TR  Prove that 

      a.   QPR TPS QRS∠ = ∠ = ∠          [3] 

      b.     and PTS PRQ∆ ∆ are similar         [3] 

      c.     TP . RQ = RP . SR          [2] 
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4.     The variables x and y are related by the differential equation   2 2
2 1

dy x y
dx x y

+ +
=

+ −
.Using the 

        substitution 2z x y= + , show that ( 1) 3  z dz z dx− = . Hence, find the general solution. [5] 

 

5.     A bag initially contains 2 white and 6 black balls. A game is played by drawing 3 balls, one at 

a time, from the bag. Each time a ball is drawn, its colour is noted and it is replaced in the bag 

along with 2 other balls of the same colour.   

 To win the grand prize, a player has to draw 3 white balls but if he obtains only 2 white balls 

in his 3 draws, he gets a consolation prize. Otherwise, he will walk away empty-handed. 

a.     Show that the probability that a player will win the grand prize is 1
20

.  [1] 

 Find the probability that 

b.     a player wins a consolation prize,  [2] 

c.      a player wins a consolation prize, given that his first draw is a white ball.  [3]  

A player plays the game four times. Find the probability that he wins at least 2 grand prizes in 

his 4 attempts at the game.   [3] 

 

6.     A student committee comprising of 8 people is to be selected from a group of 10 boys and 4 

girls. In how many ways can this be done if the committee comprises of at least 3 boys and 3 

girls?   [2] 

After a round of interview was conducted by the selection team, the student committee of 5 

boys and 3 girls was finally formed.  The student committee holds regular meetings in a 

discussion room where they are seated at a round table with 8 seats.  
 

Find the number of ways they can be seated if 

a.         there is no restriction,  [1] 

b.    no two girls are to sit next to each other.  [2] 
 

At a particular meeting, two boys in the committee are absent. Find the number of ways the 

other members of the committee can be seated if the meeting is still held in the same 

discussion room with the same round table with 8 seats.  [2] 
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7.   The horizontal base of a pyramid is a equilateral triangle ABC of side 20 m. The vertex O of the 
      pyramid is at a height of 10 m above the base , and  OA = OB = OC. Find 
 
     a.     the inclination of OC to the horizontal,        [2] 
 
     b.    the inclination of the plane OAB to the horizontal      [2] 
 
     c.    OAB∠             [2] 
 

    The point U on OB is such that 2
3

OU OB= . Find the length of AU .    [3] 

 
8.  The probability a learner passes the driving test at the final trial is 0.7.   100 learner drivers are 
     sitting for the test for the first-time. 
 
    a.     By using an appropriate approximation, find the probability 75 of them or more will pass 
            the test.           [3] 
 
    b.     If it is already known that 75 or more have pass the test , what is the probability  80 or less 
            pass the test?           [4] 
   
 
9.  a. Find the general solution of the differential equation  

                                                               
2

2
2

d sin 3
d

y x
x

= .   [3] 

     b.  In established forest fires, the proportion of the total area of the forest which has been  

         destroyed is denoted by x, and the rate of change of x with respect to time, t hours, is called  

         the destruction rate. Investigations show that the destruction rate is directly proportional to the  

         product of x and ( )1 x− . A particular fire is initially noticed when one half of the forest is    

        destroyed, and it is found that the destruction rate at this time is such that, if it remained  

         constant thereafter, the forest would be destroyed completely in a further 24 hours.  

         Show that ( )d12 1
d
x x x
t
= − .   [4] 

        Deduce that approximately 73% of the forest is destroyed 12 hours after it is first noticed. [4] 
 
 
 
 
 
 
 
 
 
  



 4 

10.   The amount of vegetables eaten by family in a week is a  random variable W kg. 

        The cumulative distribution is given by  

                                            2
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        a.     Find 1P( )
2

W >   [2] 

        b.     Find 1 1P( )
5 3

W≤ ≤   [2] 

        c.     Find the value of m such that 1P( )
4

W m< =   [3] 

        d.    Find the probability density function of W and sketch the graph.  [3] 

 

11.   In a particular form of cancer, deformed blood corpuscles occur at random at the rate of 10 

        per 1000 corpuscles . Use an appropriate approximation to determine the probability that 

        a random sample of 300 corpuscles taken from a cancerous area will contain no deformed 

        corpuscles. How large a sample be taken in order to be 99% certain of there being at least one  

        deformed corpuscle in the sample.  [5] 

 

12.   The age of 120 college students are grouped as shown below 

Age < 17.5 < 22.5 < 27.5 < 32.5 <37.5 < 42.5 < 47.5 

No .of  

students 

20 25 30 21 11 8 5 

 

       a.  Estimate the median of this distribution by using a histrogram.  [3] 

       b.  Draw a box plot to represent the data and comment on your results.   [3] 

       c.  Find the mode from the formula  [2] 

       d,  Find the standard deviation .  [4] 
  
   

                                                                  END OF QUESTION PAPER 
 
 


