N.S.S.S

MATHEMATICS 

PAPER TWO

INSTRUCTIONS

· Attempt ALL the eight questions in section A and FIVE from section B.

· Begin each answer on a fresh page.

SECTION A

1. The probability that two independent events occur together is 2/15. 

The probability that either or both events occur 3/15. Find the individual probabilities of the two events.

2. Find the expression for power exerted by a force r = 4t2i + 4tj + 7t2k acting on

     a particle to give it a velocity. V = ti – 3t2j + 2tk. Find also the acceleration 

     of the particle.


These forces of magnitudes 6N, 4N and 2(2 N act along AD, AB and AC respectively as shown above ABCD is a square. Determine the resultant of the three forces and the angle which it makes with AB.

3. Given X = 2.2255, Y = 0.449. Correct to the given number of decimal places. State the maximum possible errors in the values of X and Y. Hence determine

i)
 absolute error

ii)  limits with in which the value of quotient x/y lies giving your answer


 to 2 decimal places.

5.       The probability that Bob wins a tennis game is 2/3. He plays and 8 games.   

          What is the probability that he wins.

           a)
at least 7 games

           b)
exactly 5 games

6.      An elastic string of Natural length 1.2m and modulus of elasticity 8N

         is stretched until the extending force is 6N. Find the extension and the

         work done.

7.   By using the Newton Raphson formula and x0 = (/2 as the 

      initial approximation to the root of the equation 10cos x – x = 0. Show that 

      the next approximation is 5(/(.

8.   The table below shows the distribution of marks gained by a group of 

        students     in a mathematical test out of 50.


Marks



Frequency


1 – 10



15


11 – 20



20


21 – 30



32


31 – 40



26


41 – 50



7

    Plot an ogive for the data and use it to estimate the median and 

    semi- interquartile range

SECTION B (60 MARKS)

9. a)     Show that the iterative formulae for finding the fourth root of 

             a number N is given by ¾   Xn + N     ; n = 0, 1,2,3,………..



  

       
          3x3n

b)    Draw a flow chart that :

i) Reads the number N and the initial approximation X0.

ii) Computes and prints N and its fourth root after four alternations 


and given this root correct to three days.

c) Perform a dry run for N = 390 and X0 = 2.0.

10.
A particle is projected with a speed of 10(2 g ms-1 from the top of a cliff, 50m high. The particle hits the sea at a distance 100m from the vertical through the point of projection. Show that there are two possible directions of projection which are perpendicular. Determine the time taken from the point of projection in each case.

11.     A probability density function is given as.



F (x) = 
kx (4 – x2) ; 0 ( x (  2 else where


0


Find the i)
   value of K



        ii)  Median



        iii) Mean



        iv) Standard deviation

12.      Show that the root of equation f(x) = ex + x3 – 4x = 0 lie between 

          1 and 2 by using Newton Raphson methods, find the root to two

         decimal places.

            13.
Boxes made in a factory have weights which are normally distributed with mean 4.5kg and standard deviation 2.0kg. Find the probability of there being a box with a weight of more than 5.4 kg when a box is chosen at random. If a sample of 16 boxes are drawn. Find the probability that the mean is between.


i)
4.6 and 4.7 kg


ii)
4.3 and 4.7 kg

15.
The ages of people in a town were as follows.

	Ages (years)
	0 - < 5
	5 - < 15
	15 - < 30
	30 - < 50
	50 - < 70
	70 - < 90

	No-. (000)
	4.4
	8.1
	10.5
	14.6
	9.8
	4.7



a)
Draw a histogram for this data.


b)
State the modal age under 18 years.


c)
Median age.

16.
a)   Ship A is sailing with a speed by U km/h in the direction N300E.

                 A second   ship B is sailing with a speed V km/h in the direction N(0E. 

                 The velocity of ship A  relative to B is due North East. Show that 

                       u = V (( 3 + 1 ) (Cos ( - sin ( ).

b) Ship A changes its course to N600E, while it continues with the same speed. Ship B continues with the same velocity. The velocity of ship A relative to B is now due East. Find tan ( (leave your answer in surd form)
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