
Question 1 (Drunk drivers)
a. Determine P(A) and P(Y) 
P(A) = 250/500 = 0.5
P(Y) = 300 / 500 = 0.6
b. What is the probability that a driver is under 30 and not under the influence of alcohol?
P (Y∩ Ac) = 150 / 500 = 0.3 
c. Given that a driver is not under 30, what is the probability that he/she is under the influence of alcohol? 
P (A / Yc) = 50 / 200 = 0.25
d. What is the probability that a driver is under the influence of alcohol if we know the driver is under 30?
P (A / Y) = 200/ 300 = 0.67
e. Are A and Y mutually exclusive events? Explain. 
If A and B are mutually exclusive then the occurrence of A precludes the occurrence of B and the occurrence of B precludes the occurrence of A.
Mutually Exclusivity⇔ = P(A/B) = 0, P (B/A) = 0
Mutually Exclusivity⇔ = P (A∩B) = 0 
A and Y are not mutually exclusive as it is possible to under 30 and under the influence of alcohol.
f. Are A and Y independent events? Explain 
P (A∩Y) = 200/500 = 0.5 ≠ P(A) P(Y) = 0.5(0.6) = 0.3 
Therefore, A and B are not independent. 
Question 2
a. What is the probability that none of the 10 employees will say their company is loyal to them? 
P(X=0) =10C0​ (0.25)0(1−0.25)10=0.0563​
b. The probability that 4 out of 10 employees will say their company is loyal to them can be calculated as:
P(X=4) =10C4​ (0.25)4(1−0.25)6 
=210× (1/256​) × (729​/4096) =0.1460​
c. The probability that at least 2 of 10 employees will say their company is loyal to them?
= P(X≥2) =1−(P(X=0) +P(X=1)) 
1−(10C0​ (0.25)0(1−0.25)10+10C1​ (0.25)1(1−0.25)9)
=1−0.2440
=0.7560​
d. Suppose that 100 employees are interviewed. What is the probability that between 20 and 30 of them are loyal to the company? 
Using binomial distribution calculator 
P(X≤30) = 0.8962
P(X≤20) = 0.1488
Therefore, the required probability is (0.8962 – 0.1488) = 0.7474
Question 3 
a.  µ= 1262, δ = 111 chips. probability that the bag contains between 1000 and 1400 chips 
P (1000 <X < 1400) = P ((1000 – 1262)/111) < (X- 1262)/111 < ((1400 – 1262) / 111) 
= P ((-262 / 111) < z < (138 / 111))
= P (-2.360 < z < 1.243)
= P (z< 1.243) – P (z < -2.360))
= P (1000 < X < 1400) = P (z< 1.243) – P (z < -2.360)
= 0.8931 – 0.0091 
= 0.884 
b. Proportion of the chips that contains more than 1200 chips 
Solution 
µ= 1262, δ = 111 chips 
= P (z > 1200)  
= P ((x-µ)/δ) > ((1200 – 1262)/111) = -0.5586
= P (z > -0.5586) = 0.7119
c. Determine the 30th percentile for the number of chocolate chips in an 18-ounce bag of the chips Ahoy
From z table, the cumulative area corresponding to 0.30 is -0.524
((x-µ)/δ) = -0.524
X = µ - 0.524δ
= 1262 – (0.524*111)
= 1262 – 58.164
= 1203.84
d. Determine the number of the chocolate chips in a bag of Chips Ahoy that make up the middle 99%
Middle 99% => P (-z < Z < z) = 0.99
For two tailed test, α = (1-c) / 2 = > (1 – 0.99) / 2 = 0.005
From Z- table the z- value corresponding to the area 0.005 to the left of the curve
= P (z < -0.258) = 0.005
Likewise, the z – value corresponding to the area 0.005 to the right of the normal curve 
= P (z > 2.58) = 0.005
Therefore, P (-2.58 < Z< 2.58) = 0.99
Lower 
= -2.58 = (x- 1262)/ 111
= x = 1262 + (-2.58*111) 
= x = 975.62
= x is approximately 976
Upper 

= 2.58 = (x- 1262)/ 111
= x = 1262 + (2.58*111) 
X = 1548.38
Therefore, x is approximately 1548. 
Question 4. 
a. A customer service centre receives on average 21 phone calls every 5 minutes. If the distribution of calls is Poisson, what is the probability that in a given minute, they receive less than two calls?
Solution 
P(X=x) = ((e21(21)x)/ x! x<2, ℷ= 21
P (< 2) = (P (X = 0) + P (X = 1))
= ((e^-21(21) ^0)/0!) + ((e^-21(21) ^1)/1!) 
= 1.6681 * 10-8
b.  A continuous random variable Y is uniformly distributed and can take values between 10 and 50. Find the probability that a random draw of this variable is less than 25 or greater than 40
Solution 
= P (X<25 or X> 40)
= P (X<25) + P(X> 40) 
Between 25 and 10 we have 15 units, likewise between 40 and 50 we have 50 units. The total number of units under consideration is between 10 and 50 which is 40.
Therefore, 
= 15 / 40 + 10 / 40 = 25 / 40 = 0.625
c. A simple game goes as follows: you pay one dollar and roll a die. If the roll is either a 1 or 2, you get your dollar back. If it is greater than 3 you lose the dollar you paid. If it is a 3, you get your dollar back and an additional dollar. What is the expected value of the net amount of money you win/lose?
Solution 
While rolling a fair dice, probability of getting any of 6 numbers is same i.e. 1/6
If X be the net amount won, then
P (X = 0) = p (getting 1 or 2 on throwing the dice) = 2/6
P (X = -1) = p (getting a number greater than 3) = p (getting 4 or 5 or 6) = 3/6
P (X = +1) = p (getting 3 on throwing the dice) = 1/6
Expected win = E(X) = 0•P(X=0) + (-1) •P(X=-1) + (+1) •P(X = 1)
= 0 - 3/6 + 1/6 = -2/6 = $ (-1/3)
Negative expected value of wining means there is an expected loss of $ 1/3 per match.
 
d. A family has 8 children. If this family has exactly three boys, how many birth and gender orders are possible? E.g. BBBGGGG, BBGBGGGG etc
Solution 
= 8C3
= ((8!) / ((3!) (5)!) 
= (336 / 6)
= 56.
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