OUR LADY OF GOOD COUNSEL S.S.S. GAYAZA

S6 REVISION EXERCISE TWO
ATTEMPT ALL NUMBERS IN SECTION B
1. To a motorist travelling due north at 40km/h-1 the wind appears to come from the direction N 600 E at 50 km/h-1.


a)
Find the true velocity of the wind.



b)
If the wind velocity remains constant but the speed of the motorist is increasing, find his  




speed when the wind appears to be blowing from the direction N 450 E.  [image: image2.png]5marks




2. A student may travel to school by car, by bicycle or on foot. The probability of using a car is [image: image4.png]


 of riding a bicycle is [image: image6.png]


 and of going on foot is [image: image8.png]


 when the student uses a car, the probability of arriving in time is [image: image10.png]


 by bicycle is [image: image12.png]


 and on foot is [image: image14.png]


 calculate the probability that the student went on foot given that he did not arrive in time. 





[image: image16.png]5marks




 3.    Given that the equation 2x3 – 5x + 2   = 0 has a root in the interval (-2, 2), use linear
         interpolation  twice to estimate the root to 2 d.p
. 









              [image: image18.png]5marks




4. A particle performs simple harmonic motion between A and A’ which are 1m apart. If its speed 
       is 1 m/s while at A, find the.
(i)      time taken to move to a point 0.3m from A,
(ii)      distance traveled from A after 0.5 s.                                                  5 marks
5.  A particle 
of weight 20N his on a rough plane .  Given that a force of 10N, acting away from the plane at 20o to the line of greatest slope , is just sufficient  to prevent it from sliding down and the frictional  force experienced by the particle is 8N find the angle of inclination of the plane and the reaction between it and the particle. 




[image: image20.png]5marks




6. Find the approximate value of 
[image: image22.png]1 1
ly

X2+ 1




       Using five sub-intervals, calculate the percentage error in your estimation 

[image: image24.png]5marks




7. A bag contains 3 red balls and 5 green balls. Two balls are taken at random without replacement. Find;
a)

The probability distribution for the green balls.

b)

The variance of the green balls.  




[image: image26.png]5marks




8.  The table below shows the ages of marriage and the cumulative number of females in a certain area for a period of one week.
	Age (years)
	16 – 17
	18 – 20
	21 – 24
	25 – 29
	30 - 34

	Cumulative number of females
	4
	14
	29
	36
	40


a. Calculate the mean age.
b. Draw a histogram and use it to determine the modal age.


[image: image28.png]5marks




[image: image29.png]SECTION B (60 MARKS)




9. In a certain commercial institution a speed and error typing examination was administered to 12 randomly selected candidates A, B, C ……………, L of the institution. The table below shows their speeds (y) in seconds and the number of errors in their typed scripts (x)
	Candidates
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L

	No. of errors (x)
	12
	24
	32
	30
	15
	40
	35
	27
	18
	28
	10
	20

	Speed (y) in seconds
	130
	136
	153
	160
	142
	172
	157
	140
	145
	155
	120
	124


i. Plot the date on a scatter diagram.

ii. Draw the line of best fit on your diagram and comment on the likely association between speed and the errors made.

iii. Determine the equation of your line in the form, [image: image31.png]y=xK+b



 where [image: image33.png]K and b



 are constants.
iv. By giving rank 1 to the fastest student and the student with the fewest errors, rank the above data, and use them to calculate the rank correlation coefficient. Comment on your results. 





[image: image35.png]12 marks




10. a)
A bomb is to be dropped from an aero plane which is flying steady at 1000m with a speed of         200m/s. How far (horizontally) should the plane be from the target before it releases the bomb and    how long will it take the bomb to hit the target which is on the ground. 
b)
Two  particles are Projected simultaneously from two points A and B on level ground and a distance of 150m apart. The first particle is projected vertically upwards from A with initial speed U m/s and the second particle is projected from B towards A with an angle of projection α. If the particles collide when they are both at their greatest height above the level of AB, prove that
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            [image: image39.png]12 marks




11. A continuous random variable [image: image41.png]


 has a probability  distribution function [image: image43.png]f(x)



 given by



    ;  0 ≤  x  ≤  3.
                      f(x)=       ½k(7 – x)     ;  3 ≤  x  ≤  4.
        
0 
       ;  Elsewhere 
a. Draw a graph of [image: image49.png]f(x)



 
b. Find P(2<x <3.5)
c. Calculate the mean of x .
                                                                                                                                 [image: image51.png]12 marks




12.  a)
On the same axes, draw a curve [image: image53.png]


 and a line [image: image55.png]y=x+1



 to show that the function [image: image57.png]


 has a root in the interval 1 and 2
b)
Using the Newton Raphson method, find the root of the equation.
[image: image59.png]12 marks




13 a)  . A particle moves in the [image: image61.png]


 plane such that its position vector at any time [image: image63.png]


 is given by  

              [image: image65.png](= Dit+ (a7 + 1 -1




         Find 

         i)      Its speed

         ii)     The magnitude of the acceleration after time [image: image67.png]






[image: image69.png]5marks




b) A particle P initially moving with velocity 2i- 2j-3k accelerates uniformly at 2i + 4j + 3k m/s2. At the sametime another particle Q starts off with a velocity 4i + k ms-1 accelerating at i + 4j + 3k ms-2. If P and Q collide when moving with the same speed, calculate the,

i) time that elapses before collision occurs
                                                               (4 marks)
ii) the speed of the particles just before collision                                                      
( 3marks)
14a) Given the numbers [image: image71.png]x =673,y =4738and z =138,



 all measured to the nearest number of decimal places as indicated. Find the range within which the exact value of the experience [image: image73.png]


 lies

                                                                                           (5 marks)
b)Show that the expression for the absolute relative error made in finding the volume of a cone whose height is h and radius r is given by 
[image: image74.wmf]
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Hence if h  =  2cm, r  =  2.5cm, find the relative absolute error in the volume  v of the cone.                       

                                                                                                             

(7 marks)
15(a) The marks obtained in a mathematics test are normally distributed with mean 56 and standard deviation 14.2.

Find the probability that a candidate scored

i.  Between 62 and 72 marks.

ii. At least 40 marks

ii. One hundred and fifty bags of flour millet are taken from a production line and found to have a mean mass of 758g and standard deviation of 3.85g

i. Calculate an unbiased estimate of the standard of a bag of flour produced in this production line.
ii. Calculate a 97% confidence interval for the mean mass of a bag of flour produced on the production line.



[image: image78.png]12 marks




16 a) A uniform ladder of weight W rests with one end on a rough horizontal ground , coefficient of friction being ⅜ and the other end against a smooth vertical wall. Given that the ladder makes an angle of 45o with the wall, and a man of weight 3W begins to climb the ladder, show that the man can only climb ⅔ of the length of the ladder.                        (8 marks)
b) A weight X is placed on the bottom of the ladder to enable the man to ascend to the top of the ladder. Find X in terms of W.                                               (4 marks )
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