CA234 Sample Paper 1


Q.1.
(a)
Briefly explain each of the followingPRIVATE 




(i)
Sample Space




(ii)
Event




(iii)
The 3 laws of probability




(iv)
The Addition Rule

(v) Conditional probability


(b)
All the passengers (both Tourist and Business) arriving at a given airport are carried by one of three airlines. Hi-fly carry 30% of passengers, Budget carry 50% and National carry 20%. Some 50% of Hi-fly passengers are Business Class, 20% of Budget's are Business Class and 80% of National's are Business Class. If an arriving passenger chosen at random turns out to be Business Class what is the probability that they flew with



(i)
Hi-fly



(ii)
Budget


(c)
Using the calculations made in (b) above, determine the probability that a person selected at random travelled Tourist Class.

Q.2. 
(a)
Define the following terms



(i)
Random Variable



(ii)
Expected value

(iii) Variance

(b) An honest die has its faces re-scored so that there are now two one’s, two two’s, one three and one four (think of the five and the six faces as being re-labeled as extra one’s and two’s). Call the resulting random variable X.

(i) Sketch the density function of X.

(ii) Determine the expected value and variance of X.

(iii) Determine the density function of three of these random variables.

(c) Work out the expected value of (X – ()3, where ( is the expected value of  X as determined in (b)(ii) above.

Q.3.
(a)
Explain what are meant by each of the following



(i)
Bernoulli Random Variable



(ii)
Binomial Random Variable

(iv) The Normal approximation to the Binomial.


(b)
If 50% of the persons in a given country are known to be under 30 years of age and 5 people are picked at random, what are the probabilities that




(i)
All of them are under 30




(ii)
At least 2 of them are under 30




(iii)
None of them are under 30




(iv)
Exactly 4 of them are under 30

(c)
If 300 people are picked from the population described in part (a) what is the probability that between 140 and 160 of them are under 30.

Q.4.     (a)
The following table shows the numbers of men and women in a class of  370 given by their preference for different Word Processors.






Preferred Word Processor

	PRIVATE 

	  X-Paragraph
	  QuickDoc
	  SpeedWrite

	  Men
	    53
	    67
	    81

	  Women
	    56
	    58
	    55



If M and W represent the events of being Male and Female respectively and if X,Q and S represent the events of prefering each of the three word processors (X-Paragraph, QuickDoc and SpeedWrite) respectively determine the following probabilities.

(i) P(M)

(ii) P(Q)

(iii) P(M or Q)

(iv) P(M and Q)

(v) P(W|Q)

(vi) P(Q|W)

(vii) P(W|M)

(viii) P(Q|S)


(b)
If X is a Poisson random variable with density P(X = k) = e-μμk/k!, show that E[X] = μ.

Q.5.
(a)
A proof reader reads books to find and correct typing errors. The number of errors that turn up on any page is a random variable. If it is known that this random variable follows a Poisson Distribution with a mean of 1.3 what are the probabilities of



(i)
No errors on a page



(ii)
Exactly 1 error on a page



(iii)
Between 2 and 4 errors (inclusive) on a page

(v) 2 or more errors on a page

(b) If the random variable X has a normal distribution with a mean of 8 and a variance of 9, i.e. X ~ N(8,9),  find

(i) P(X < 6)

(ii) P(5 < X < 10)

(iii) The value of h such that P(8 – 3h < X < 8 + 3h) = 0.9.



(c)
What is the probability that (X – 8)2 > 9?
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