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Answer the following questions 

Question (1)(50 marks) 

A- A marble is drawn at random from a box containing 10 red, 30 white, 20 blue and 15 orange marbles.  

Find the probability that it is: 

(a) Orange or red,( b) not red or blue, (c) not blue, (d) white, (e) Red, white or blue.  

B- If А, В, С are independent events prove that (a) A and BUC, (b) A and B∩C, (c) A and B — C, are independent.  

C- A box contains 3 blue and 2 red marbles while another box contains 2 blue and 5 red marbles. A marble 

drawn at random from one of the boxes turns out to be blue. What is the probability that it came from the 

first box?  

 

Question (2)(50 marks) 

A- Can the function f(x, y) = c(2x+y) be a distribution function? Explain.  

B- The joint probability function of two discrete random variables X and Y is given by f(x, y) = cxy for x = 1, 2, 3 

and у = 1,2, 3, and equals zero otherwise. 

 Find (a) the constant c, (b) P(X = 2, У = 3), (с) P(1 ≤ 𝑋 ≤ 2, 𝑌 ≤ 2), (d) P(𝑋 ≥ 2), (e) P(Y < 2), (f) P(X = 1). 

C- The mean weight of 500 male students at a certain college is 151 Lb and the standard deviation is 15 Lb. 

Assuming that the weights are normally distributed, find how many students weigh (a) between 120 and 155 

Lb, (b) more than 185 Lb. 

 

Question (3)(50 marks) 

A- A bag contains one red and seven white marbles. A marble is drawn from the bag and its color is observed. 

Then the marble is put back into the bag and the contents are thoroughly mixed. Using (а) the binomial 

distribution and (b) the Poisson approximation to the binomial distribution, find the probability that in 8 

such drawings a red ball is selected exactly 3 times.  

B- Suppose that the joint probability function of two discrete random variables X and Y is given by         

𝑓(𝑥, 𝑦) = {
𝑐(2𝑥 + 𝑦)  2 < 𝑥 < 6, 0 < 𝑦 < 6
0                                        𝑂𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

   

Find (a) the constant c, (b) E(X), (с) 𝐸(𝑌), (d) E(XY),  (e) E(𝑋2)  ,  (f) E(𝑌2) ,  (g) Var(X), (h)Var(y). 

C- Find the probability that in family of 4 children there will be (a) at least 1 boy, (b) ath least one boy and at 

least 1 girl. Assume that the probability of a male birth is ½. 

Question (4)(50 marks) 

A- If 𝑋∗ = (𝑋 − 𝜇)/𝜎 is a standardized random variable, prove that 𝐸(𝑋∗) = 0      and    𝑉𝑎𝑟(𝑋∗) = 1 . 

B- The joint probability function of two discrete random variables X and Y is given by  

f(𝑥, 𝑦) =  𝑐(2𝑥 + 𝑦)  𝑓𝑜𝑟  0 ≤ 𝑥 ≤ 2 and      0 ≤ 𝑦 ≤ 3    and equals zero otherwise. 

 Find (a) the constant c, (b) E(X), (с) 𝐸(𝑌), (d) E(XY),  (e) E(𝑋2)  ,  (f) E(𝑌2) ,  (g) Var(X), (h) Var(y). 

C- Find the probability of getting between 3 and 6 heads inclusive in 10 tosses of fair coin by using (a) The binomial 

distribution,(b) the normal approximation to the binomial distribution. 
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Answer of Question (3) 
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Answer of Question (4) 
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