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Mathematics MDM4U Data Management 

– Additional Exercise, Dependent and Independent Events 

   – McGraw-Hill Ryerson, Mathematics of Data Management 2002 

        – modified from Section 6.4, pp. 334 – 335 

 

From the Perspective of Definitions 

Dependent events and independent events are commonly semantically defined. 

The algebraic definitions, on the other hand, are much less known. 

A  and B  are dependent events      P A B P A P B    

A  and B  are independent events      P A B P A P B    

 

 

Level of Difficulty: Basic Knowledge 

 

1. Classify each of the following as independent or dependent events 

First Event Second Event 

Attending a rock concert on Tuesday 

night till 4 a.m. in the morning 

Passing a final examination of the 

following Wednesday morning 

Attending an employee training Improving personal productivity 

Eating chocolate Winning at checkers 

Having blue eyes Having poor hearing 

Going to a mall Purchasing a new shirt 

 

2. Amitesh estimates that he has 70% chance of making the basketball team and a 

20% chance of having failed his last geometry quiz. He defines a “really bad 

day” as one in which he gets cut from the team and fails his quiz. Assuming that 

Amitesh will receive both pieces of new tomorrow, how likely is it that he will 

have a really bad day? 

 

3. In the popular dice game Yahtzee®, a Yahtzee occurs when five identical 

numbers turn up on a set of five standard dice. What is the probability of rolling 

a Yahtzee on one roll of the five dice? 

 

4. How likely is it for a group of five friends to have the same birth month? State 

any assumptions you make for your calculation. 
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WARNING: A Trap of Technicality 

When analyzing a problem in probability, it is often desired that we used 

graphical aids such as the Venn diagram or the tree diagram. However, one must 

be careful that certain analytical tools do not work in certain category of 

problems. For example, while Venn diagram works for both dependent and 

independent events, a tree diagram DOES NOT work for dependent events. 

 

 

Level of Difficulty: Mandatory 

 

5. There are two tests for a particular antibody. Test A gives a correct result 95% of 

the time. Test B is accurate 89% of the time. If a patient is given both tests, find 

the probability that a) both tests give the correct result, b) neither test gives the 

correct result, and c) at least one of the tests gives the correct result. 

 

6. Rocco and Biff are two koala bears participating in a series of animal behaviour 

tests. They each have 10 minutes to solve a maze. Rocco has an 85% probability 

of succeeding if he can smell the eucalyptus treat at the other end. He can smell 

the treat 60% of the time. Biff has a 70% chance of smelling the treat, but when 

he does, he can solve the maze only 75% of the time. Neither bear will try to 

solve the maze unless he smells the eucalyptus. Determine which koala bear is 

more likely to enjoy a tasty treat on any given trial. 

 

7. Shy Tenzin’s friends assure him that if he asks Mikala out on a date, there is an 

85% chance that she will say yes. If there is a 60% chance that Tenzin will 

summon the courage to ask Mikala out to the dance next week, what is the 

probability that Mikala and Tenzin will not be going out on a date? 

 

8. When Ume’s hockey team uses a “rocket launch” breakout, she has a 55% 

likelihood of receiving a cross-ice pass while at full speed. When she receives 

such a pass, the probability of her scoring with a slap shot away is one in three. 

Ume’s slap shot scores 25% of the time. What is the probability of Ume scoring 

with her slap shot when her team is not trying a rocket launch? Are the events A: 

scoring with a slap shot and B: receiving a cross-ice pass dependent, or 

independent? Justify your answer with numerical results. 
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9. A consultant’s study found McGauran’s call center had a 5% chance of 

transferring a call about schedules to the lost articles department by mistake. The 

same study shows that 1% of all calls for schedules have to wait on hold, only to 

discover that they have been mistakenly transferred to the lost articles 

department. What are the chances that a customer calling for schedules 

mistakenly transferred to lost articles will be put on hold? If 40% of all calls will 

be placed on hold, are A: being mistakenly transferred to the lost articles 

department and B: being placed on hold dependent or independent events? 

 

10. Cheryl and Fatima each have two children. Cheryl’s oldest child is a boy, and 

Fatima has at least one son. Develop a simulation to determine whether Cheryl or 

Fatima has the greater probability of having two sons. 

 

11. A critical circuit in a communication network relies on a set of eight identical 

relays. If any one of the relays fails, the entire network fails. The design engineer 

must ensure a 90% probability that the network will not fail over a five-year 

period. What is the maximum tolerable probability of failure for each relay? 

 

12. Show that if a coin is tossed n  times, the probability of tossing n  head is 

given by the equation   0.5nP A  , and then use the equation to determine the 

probability of getting at least one tail in seven tosses? 

 

 

Level of Difficulty: Thinking and Inquiry 

 

13. A television company offers one of the five biggest titles in PS3 randomly as a 

promotional gift for any purchase of their HD plasma TV. 

a) Determine the probability of getting all five games if seven plasma TVs 

were purchased 

b) Discuss any assumptions that you made in your analysis 

 

14. Rip and Aries are both scholars. Regarding any subject matter, Rip’s opinion is 

accurate 80% of the time, while Aries’ opinion is accurate 90% of the time. 

a) What is the probability that they will agree with each other’s opinion? 

b) What is the probability that Rip is incorrect, given Aries is correct? 

c) What is the probability that they will disagree with each other given Aries is 

incorrect? 
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A N S W E R S 

 

1. See the following for details. 

a) This should be a dependent event. Attending concert at Tuesday night will 

influence the amount of time that could’ve been used for studying. As a 

result, the mark of the test on Wednesday is likely to drop. 

b) This should be a dependent event. We would like to believe that attending 

the employee training section will allow the individual to have a better 

understanding of his/her work environment, machinery, technical skills, etc. 

As a result, his/her personal productivity should increase. 

c) This should be an independent event. Whether one will win at checkers is 

not directly influenced by whether that individual eats chocolate. 

d) This should be an independent event. At the current moment, there does not 

appear to have a research indicating the connection between having blue 

eyes and having poor hearing. 

e) This should be a dependent event. Even if the individual normally shop 

online, by going to the mall, s/he increases the exposure to new shirts. As a 

result, the likelihood of this individual buying a new shirt increases. 

 

2. Let A  be getting into the basketball team, and let B  be failing the test. First, 

we recognize that both events are independent to each other. As a result, … 

     ' ' 0.3 0.2 0.06 6%P A B P A P B       

There is a 6% chance that Amitesh will have a bad day. 

 

3. The outcome of rolling a die is an independent of the other dice. As a result, the 

outcome for rolling five identical numbers is equivalent to say that four of the dice 

must match the result of the first outcome. Therefore, we have … 

       1 2 5 1 2 5

6 1 1 1 1
0.077%

6 6 6 6 6
P A A A P A P A P A           

Note: the result of the first die does not matter 

 

4. Although not true, the assumption is that the probabilities to be born in any one of 

the twelve months are identical. Similar to the previous question, the birth month 

of the first individual does not matter. Thus, we have … 

       1 2 5 1 2 5

12 1 1 1 1
0.0048%

12 12 12 12 12
P A A A P A P A P A           
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5. One should be very careful about this type of question. The question did not 

indicate whether the two tests are dependent and independent. Thus, it is the 

responsibility of the student to state the assumption at the beginning of the 

question. So, let us assume that the results from both tests are independent. 

Let A  be Test A is accurate, and let B  be Test B is accurate. We have then … 

a)       0.95 0.89 84.55%P A B P A P B      

b)      ' ' ' ' 0.05 0.11 0.55%P A B P A P B      

c)      1 ' ' ' ' 1 0.55% 99.45%P A B P A P B       

 

6. First for the justification, we assume that the ability of the bears to solve the maze 

is independent to the probability whether they can smell the treat. As a result, for 

Rocco and Biff, we have respectfully … 

  60% 85% 51%  and   70% 75% 52.5%  

The above result indicates that Biff has a higher chance of getting the treat. 

 

7. First, we justify that whether Tenzin has the courage to ask Mikala out on a date is 

independent to whether Mikala will agree to go on a date with Tenzin. As a result, 

the probability of these two going out on a date becomes   60% 85% 51% . 

Using the indirect method, there is a  49% chance that they will not go on a date. 

 

8. The first thing to note in this question is that the statement “when she receives 

such a pass, the probability of her scoring with a slap shot away is one in three” 

means a dependent event. Let A  denote scoring with a slap shot, and let B  

denote receiving a cross-ice pass. The given one in three translate to … 

 
 

 
   

1 1 11
| 55%

3 3 60

P A B
P A B P A B

P B


       

Thus, the probability of Ume scoring with a slap shot but not from receiving a 

cross-ice pass becomes … 

     
11 1

' 25% 6.67%
60 15

P A B P A P A B         

Using the definition for dependence and independence we see that … 

        25% 55% 13.75%P A P B P A B     

Therefore, A  and B  are dependent events. 
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9. All the calls mentioned in the questions are regarding schedules. Thus, the event 

space consists of all calls regarding schedules. Among them, 5% will be 

mistakenly transferred to the lost article department. Among these 5%, 1% of all 

calls are placed on hold only to find that they are mistakenly transferred. In other 

words, the 1% is a proper subset of the 5%. In a Venn diagram, the 5% will 

represent the circle A : mistakenly transferred to the lost article department, 

while the 1% will be the intersection between circle A  and circle B : being 

placed on hold. Therefore, we know that   5%P A  , and   1%P A B  . As a 

result, we find that … 

 
 

 
1%

| 20%
5%

P A B
P B A

P A


    

In order for A and B to be independent events, we must satisfy the condition that 

     P A B P A P B  . However, it is impossible to determine the exact value of 

 P B  due to the lack of information. Although we will think that these are 

independent events according to our commonsense, we may not justify our claim 

mathematically. 

 

10. By running a simulation, we see that … 

Cheryl: ♂♂, or♂♀  (older kid first, then the younger kid) 

Fatima: ♂♀, or ♀♂, or ♂♂ 

The results indicate that Cheryl has a 50% of getting two boys under the condition 

that the older kid is a boy. On the other hand, Fatima has only 33% chance of 

getting two boys under the condition that at least one of the kids is a boy. 

 

11. Since each relay is independent of each other, to ensure a 90% overall success rate 

is to have each success rate being minimum at x  such that 8 0.90x  . Solving 

this equation gives us 98.69%x  . In other words, the tolerance level for each of 

the relays must be lower than 1.31% . 

 

12. Using the indirect method, for getting at least one tail in seven trials is identical to 

say that it is not the case that all seven trials are heads. As a result, we have … 

  71 7 1 0.5 99.22%P n      

 

 


