SENIOR SIX SEMINAR.
APPLIED MATHEMATICS P425/2

1.  STATISTICS/PROBABILITY:

     A box contains 6 white balls and 4 Red balls.3 balls are drawn at random and not 
     replaced.  Find (i)  the probability distribution for the number of red balls drawn.  
                             (ii)  the expected number of the red balls.

2.  MECHANICS:
     A bullet is fired from a point P which is at the top of a hill 50m above the ground.  

     The speed with which the bullet is fired is 140ms-1 and it hits the ground at a point Q 

     which is  at a horizontal distance 200m from the foot of the bill.  Find the,

     (i)  two possible values of angle of projection

     (ii) two possible times of flight.               
     (iii) angle with which the bullet hits the grounds.

RESEARCH WORK : WORK,POWER AND ENERGY.

 (a)  A bullet of mass 30gm is fired horizontally into a small block of wood of mass  8kg which is suspended by a string 2m long. The bullet remains embedded in the wood and the block rises until the string makes an angle of 30( with the vertical. Find the velocity of the bullet.

    (b)   A car of mass 1000 kg moves with its engine shut off down a slope of 

          inclination, θ, where sin θ = 1/20, at a steady speed of 15 ms-1. 

(i) Find the resistance to the motion of the car, 

(ii) Calculate the power delivered by the engine when the car ascends the same inclination at the same steady speed, assuming that resistance to motion is unchanged.
3. NUMERICAL METHODS:
    a)  Give X = 12.6955
          i) Truncate to 2 significant figures            ii) Round to 2 decimal places

    b)  Give A = 7.684, B = 0.31, Write down the maximum possible errors in A and B.  

         Hence, find; (i) absolute error in the quotient      A + B
                                                                                         AB

                               (ii)  Interval within which the quotient in b (i) above lies.

4. MECHANICS:
 A particle of mass 5 kg is placed on a smooth plane whose height is 4 m and length 20m.  The particle is connected by a light string passing over a smooth pulley at the top of the plane to a mass of 3 kg hanging freely.  Find the common acceleration and the tension of the string.
RESEARCH WORK: MOTION.

.(a) The diagram below shows a particle A of mass 0.5 kg attached to one end

        of an inextensible light string passing over a fixed  light pulley and under a 

        moveable light pulley B, the other end of the string is fixed to a ceiling.


i) What mass should be attached to B for the system to be in equilibrium?

ii) If B is 0.8 kg, what are the accelerations of particle A and pulley B?

      (b)     A ship A is traveling on a course of 0600 at a speed of 30(3 and a ship B is 

          traveling at  20kmh-1.At noon B is 260km due east of A. 
         (i) Find the course B must take to come as close as possible to A.
                (ii) Find the time when A and B are closest together and the shortest distance.
5. NUMERICAL METHODS:
     Show that the Newton – Raphson formula for solving the transcendental equation  
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    Show also that one of the roots of the equation lies between 1.5 and 2, Hence find the 
    root to two decimal places.

6. STATISTICS:
    John wishes to send a message to Mary.  The probabilities that he uses e-mail, letter or 
    personal contact are 0.4, 0.1 and 0.5 respectively.  He uses only one method; the 
    probabilities of Mary receiving the message if  John uses e-mail, letter or personal 

    contact are 0.6, 0.8 and 1 respectively.
    (i)   Find the probability that Mary receives the message.
    (ii) Given that Mary receives the message find the probability that she received it via

          e-mail

7. MECHANICS:
    Forces 1N, 4N, 2N and 6N act along the sides AB, BC, CD, DA of a square ADCD of 

    side 2m.  Find the;
    (i) Resultant force

   (ii) If A(0,0) is the origin, find the moment of each force from A and find the sum of

         the moments.
RESEARCH WORK: STATICS

      (a) ABCD is a square of side 2m. forces of magnitudes 3N, 5N, 7N AND

        2N act a long sides DA, AB, BC and CD respectively. Calculate:

(i)  the magnitude of the resultant of the forces and the angle made by the resultant with AD.

(ii)  the sum of the moments of the forces about A

(iii) the distance from A of the point where the line of action of the resultant of the forces cuts DA produced.

(iv) the equation of the line of action of the resultant.

      (b) A uniform ladder 5m long, mass 20 kg rests on a rough horizontal

          ground and against a smooth vertical wall. It is inclined at an angle of 

         300 to the vertical. Find the normal reactions at each end of the ladder.

8.  NUMERICAL METHODS:
     Given the equation ex + 1 = 2x; show by plotting suitable graphs on the same axes 

      that there is only one root between 1 and 2

9. MECHANICS:
      a)  A car traveling at 54 kmh-1 is brought to rest with uniform retardation in 5 

           seconds.  Find its retardation in ms-2 and distance it travelled in this time.

b) A cyclist was timed between successive trading centres P; Q and R, each 2 km 
a part.  It took 
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 minutes to travel from P to Q and 2.5 minutes from Q to R
      Find (i)  Acceleration

             (ii)  the velocity with which the cyclist passes point P

            (iii)  How much further the cyclist will travel before coming to rest if the 

                    acceleration remains uniform.

10. STATISTICS:

      A continuous random variable X has a pdf


             f(x) =     
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           Find (i)  the value of the constant k.

                   (ii)  
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(iii) F(x) and sketch it

(iv) P(
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11. NUMERICAL METHODS:
      a)  By using a suitable table of values show that the equation x3 – 3x + 1 = 0 has three 
           roots in the interval (2, 2).  Use linear interpolation once to find the negative root 

           of the equation.
     (b) Using the trapezium rule with 5 ordinate values, estimate the value of to 4d.p.
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12. MECHANICS:
A particle of mass 3 kg moves so that its position vector after t seconds is given by r = (3t2 – 2t3) i – 2tj.  Find the force acting on the particle at time t = 2 seconds.
13. STATISTICS:
      The arrival time T of seminar participants at GAYAZA can be modeled as shown in
      the diagram below, where  t  is the time in minutes after 8.00a.m.


                                         f(t)



                                        0                           5                         10 time
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(b) determine the probability of:-

i)  a participant arriving less than 2 minutes before 8.00 a.m.
ii) a participant arriving between 4 and 7 minutes after 8.00 .m.

(c) E(T) and Var (T)

14. NUMERICAL METHODS:
      a)  A school canteen started its operation with a capital of 2 million shillings. At the

           end of a certain term its profits in soft drinks and foodstuff were 0.2 million and 
           0.45 million respectively.  There were possible errors of 6.5% and 8.2% in the
            sales respectively.  Find the maxim and minimum values of the sales 

           as a percentage of the capital.

b) The charges of sending parcels by a certain, distributing company depends on the weights, 500g, 1kg, 1.5kg, 2kg and 5kg the charges are 750/=, 1000/=, 2000/=. 3500/=, 4000/= and 5500/= respectively.  Estimate; 

i) What would the distributor charge for a parcel of weight 2.7kg?

ii) If the sender pays 6200/=, what is the weight of the parcel?

 15.  STATISTICS:
           The following table gives the distribution of the interest paid to 500 share holders 

           of Moringa Growers’ Association at the end of 2000.

	Interest x 1000 USh
	25 -
	30 -
	40 -
	60 -
	80 -
	110 -
	120- < 130

	No. of share holders
	17
	55
	142
	153
	93
	20
	20


         i) Draw a histogram to illustrate this data.

        ii) Find the average interest each share holder receives.
        (iii) Calculate the standard deviation of the distribution above.

        (iv)Using a cumulative frequency curve or otherwise, find the range of the interest

              obtained by the middle 80% of the share holders.
STATISTICS.

    (a)  The table below shows the distribution of heights of  60 students in a Maths Class.

	Heights (cm)
	50 – < 55 
	55 – < 75
	75 – < 85
	85 – < 90
	90 – < 100
	100 – < 120

	No. of students
	4
	20
	15
	12
	7
	2


(a) Draw a Histogram and read off the modal.

(b) Construct an Ogive and use it to estimate (i) the median height 

                 (ii) the number of students with height between 60 and 80cm.

      (b) A four-man team is to be selected from three women and 4 men, 

(a) What is the probability that (i) the women will form the majority 

  (ii) at least 3 men will be on the committee?

(b) If the group contains a couple that insists on being on the committee together repeat question (a)(i) and (ii) above.  

16.  MECHANICS:

       (a)  At noon, two planes P1 and P2 are sighted at places with position vectors and 

            velocity vectors given as: 

           rp1  =           5                             Vp1  =           2

                             -3     km                                       5    kmh-1
                               4                                                 3

          rp2 =              7                          Vp2   =             -3

5 -15   kmh-1
                              -2                                                   18

         If the velocities, of the planes remain constant, 
(i) Find the positions of the planes a time t after noon.

(ii) If after this time t, the planes collide (same point), find t and their distance from the origin.

      b)  A box of mass 5kg is at rest on a plane inclined at 30o to the horizontal. The 

           coefficient of friction between the box and the plane is 2/5. What minimum force 

           applied parallel to the plane would move the box up the plane?
17. NUMERICAL METHODS.

     (a) 


	x
	0.1
	0.2
	0.3
	0.4
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	0.3162
	0.4472
	0.5477
	0.6325



Use linear interpolation /Extrapolation to estimate 


(i) 
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  ; find the error in each case.

   (b)   The numbers A and B are rounded off to a and b with errors e1 and 

           e2, respectively.

                       (i)      Show that the maximum relative error made in the approximation of  

                               A/B  by a/b is e1/a + e2/b.

(i) If also the number C is rounded off to c with error e3, deduce the

            expression for the maximum relative error in taking the approximation 

            of 

              A            as      a     in terms of e1, e2, e3 , a , b and  c.

            B+C                b+c

(ii) Given that a = 42.326 , b = 27.26 and  c = -12.93 are rounded off to

            the given decimal places, find the range within which the exact value 

            of the expression,    A    lies

                                          B+C.
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