CA234 – Example Questions

1.
The following table gives the numbers of students in different types of accommodation cross classified by their place of usual residence outside term time.





Type of Accommodation

	Usual

Residence
	At Home
	Flat/

Bedsit
	Shared

House
	Campus

	Dublin


	240
	10
	52
	5

	Surrounding Counties
	61
	19
	29
	22

	Elsewhere


	12
	31
	78
	20


Let E be the event that a student’s type of accommodation is to live ‘At home’ . Let F be the event that a student’s usual residence outside of term time is ‘Elsewhere’. Let G be the event that the student lives in a ‘Shared House’. 

A single student is picked from this group. Determine the following probabilities.

1. P(E)

2. P(F)

3. P(E and F)

4. P(E|F)

5. P(E or G)

6. P(E and G)

7. P(G|E)

8. P(F and G)

9. P(F or G)

10. P(G|F)

2.
A pair of dice, one red and one green, are tossed. A random variable is defined by subtracting the face value of the green die from that of the red one.

(a) determine the (mass) density function of this random variable

(b) plot this density function

(c) determine the Expected Value of this random variable

(d) determine the Variance of this random variable.

 3.
A die has the original numbers removed and the numbers 0, 1 and 2 written onto the faces as follows. The number 0 is put on 1 face, the number 1 is put on 3 faces and the number 2 is put on 2 faces, so only 3 numbers can come up. If 4 such dice are tossed, and the face values totalled, determine the probabilities that each of the numbers 0 to 8 can come up. You may assume the probability of each face coming up is 1/6.

4. Suppose 20% of all registered electors support the Labour Party. If 5 registered electors are selected at random, what are the probabilities 

(a) 2 of them support the Labour Party

(b) 4 of them support the Labour Party

(c) None of them support the Labour Party


(d)

All of them support the Labour Party

5.
A single die is tossed and if the face value is either 2 or 5 the result is deemed a success, otherwise it is a failure. If the die is tossed 5 times, what are the probabilities of getting 

(a)

exactly 3 successes

(b)
4 or more successes

(c)
no successes

6.
(a)
Explain what is meant by the density function of a discrete random variable


(b)
Consider the following experiment a roulette wheel is spun and depending on the number ( between 1 and 36 ) that comes up a score is assigned to the outcome as follows




Number

Score




1 - 6


0




8 - 24


1




25 - 36

2



(i)
Write down the probability density for this random variable.

(ii) Determine the probability density of the sum of the results of three experiments of this kind.


7.
(a)
Explain what you understand by



(i)
A Binomial Random Variable



(ii)
A Hypergeometric Random Variable


(b)
Show that for large population sizes a Hypergeometric random variable approximates a Binomial random variable.


(c)
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

8.
(a)

Five cards are drawn from a standard 52 card deck without

replacement what are the probabilities that the hand will contain



(i)
3 clubs



(ii)
2 queens



(iii)
3 red cards


(b)
The number of telephone calls an operator receives per minute is known to have a Poisson distribution with a mean of 0.6. Find the probabilities that in any given minute the operator receives

             
(i) 
No calls.



(ii) 
Exactly 1 call



(iii) 
Exactly 2 calls





(iv) 
2 or more calls.

9.

(a)

Briefly describe what you understand by



(i)
A Bernoulli distribution



(ii)
A Binomial distribution



(iii)
The Normal approximation to the Binomial.

(b)
If 20% of all people in a country's workforce are unemployed and 5 people are picked at random from this workforce what are the probabilities that



(i)
3 or less of the 5 are unemployed



(ii)
None of the 5 are unemployed



(iii)
At least 2 are unemployed



(iv)
All of the 5 are unemployed

(b) If 500 people are picked at random from the work force what is the probability that between 90 and 110 are unemployed?


10.

(a)


Define what are meant by



(i)
Random Variable



(iii)
Density Function



(iv)
Expected Value



(v)
Variance

(b)

A single die has one corner loaded with a lump of lead, with the result that it is biased. The probabilities of getting each face value when it is thrown are as follows

	PRIVATE 
  Face
	  1
	  2
	  3
	  4
	  5
	  6

	 Probability
	 1/9
	 2/9
	 2/9
	 1/9
	 1/9
	 2/9




If the die is tossed twice determine



(i)
the density of the sum of the face values.



(ii)
the expected value and variance of this density

(c) If 50 such die were tossed what would the expected value and variance of the sum of the 50 face values be?

11.

(a)
Explain what is meant by the expected value of random variable for both the discrete and continuous cases.

(b)

The number of journeys that a student makes abroad in a year is known to have a Poisson distribution with a mean of 0.4. If a student is picked at random and asked how many journeys they made abroad in the previous year what are the probabilities that



(i)
They made no journeys abroad



(ii)
They made at least 2 journeys abroad

(iii)

They made exactly 3 journeys abroad
