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MATHEMATICS
PAPER TWO
SECTION A
1. Tom’s chances of passing an examination is 2/3. 
If he sits for 4 examinations, find the probability that he passes
i. Only two examinations
ii. More than half of the examinations
2. If X is a discrete random variable for the number of heads obtained when a fair coin is tossed 3 times and its probability density function is below
P(X=x) = {1/k (3 x); x=0,1,2,3.
0, else where

Find:

i. The value of k

ii. The expected number of heads
3. A random variable X has the following probability distribution

 P(x=0)=1/8, 
P(x=1)=3/8, 
P9x=2)=3/8 and P9x=3)=1/8. 
Find the 

i. Mean of x

ii. Variance of x

4. Given the table below
	y
	0
	10
	20
	30

	x
	6.6
	2.9
	-0.1
	-2.9


Use linear interpolation/ Extrapolation to find

(i) y when x=15
(ii) x when y=-6.1
5. Use the trapezium rule with 4 sub-intervals to estimate
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Correct to 2 decimal places

6.  A particle starts from rest at the origin. Its acceleration is m/s2 at time t seconds later is a=6tἲ - 4ĵ.
Find its speed when t=2s

7. The engine of a train exerts a force of 35KN on a train of mass 240tonnes and draws it up a slope of 1 in 12o against resistances totaling to 60N/tonne.
Determine the acceleration of the train.

8. A 100g bullet travelling at 150m/s penetrates 8cm into a fixed block of wood. Determine the velocity with which it would emerge if fired through a fixed block 4cm thick and resistance being uniform and have the same value in each case.

SECTION B
9. The continuous random variable X has the cumulative distribution function given by 

	F(x)   =
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,             -1 ≤ x ≤0
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,        0 ≤ x ≤2
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,          2 ≤ x ≤ 3


Where F(x) =0 for x<-1 and 
F(x) =1 for x>3.

Determine 

i. f(x) and sketch it
ii. E(x)

iii. P(3 ≤ 2x ≤ 5)

10. (a) If a sample of 100 students taken from a normal population is found to have a mean mass of 50kg and variance of 25, find the 91.5% confidence interval for the population mean mass of all the students
(b) Marks in a test were normally distributed with a certain mean and standard deviation, 13% of the candidates scored above 70 marks while 15% scored below 35 marks.

Find 

i. The mean

ii. The standard deviation

11. (a) A bag contains 3 Red pens and 4 blue pens. Write down the probability distribution for R where r is the number of red pens chosen when 3 pens are picked without replacement.

Show that the distribution is random.

(b) Two discs are drawn at random without replacement from a box containing 3 red discs and 2 black. The discs are drawn at random. If X is the random variable, the number of red discs drawn, find

i. The expected number of red discs

ii. The standard deviation

12. (a) Show that the equation 

e2 -2x-1=0 

has a root between 1 and 2.

(b) Show that the Newton Raphson formula for calculating the root of the equation in (a) above is
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For n=0,1,2…………

Hence use the above expression to find the root of the equation correct to 2 decimal points
13. (a) Study the flow chart below


[image: image7]
i. Perform a dry run of the flow chart 

ii. State clearly the purpose of the flow chart

(b) Given that y=2.79, x=1.375 and z=1.4, find the units within which 

X/y – y   lies 

Correct to 4 significant figures.

14. A car of mass 3000kg moving at 144kmh-1 collides with a stationary trailer of mass 900kg thereby losing its momentum by 15%. If the car decelerates at 6m/s after collision, calculate the 

i. Trailers velocity after collision

ii. Distance the car would have to move before stopping

15. (i) Find the Centre of gravity of the lamina shown below
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(iii) If the lamina is suspended from 0, find the angle that 0B makes with the vertical.


16. At noon, ship A is travelling with a velocity of 

kmh-1 and a 

second ship B due north of A is travelling with a velocity of 

  kmh-1
(a) Find the velocity of A relative to B

(b) If the shortest distance between the vessels is 42km, find

i. The original distance apart at noon

ii. The time to the nearest minute at which they are closest together.
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