
Case Study Based Questions 

Case Study 1 

The reliability of a COVID PCR test is specified as follows: 

Of people having COVID, 90% of the test detects the disease but 10 % goes 
undetected. Of people free of COVID, 99% of the test is judged COVID negative but 1% 
are diagnosed as showing COVID positive. From a large population of which only 0.1% 
have COVID, one person is selected at random, given the COVID PCR test, and the 
pathologist reports him/her as COVID positive. 

 

Based on the given information, solve the following questions: 

Q1. What is the probability of the 'person to be tested as COVID positive' given that 
'he is actually having COVID' ? 

a. 0.001                                  b. 0.1 

c. 0.8                                           d. 0.9 

Q2. What is the probability of the 'person to be tested as COVID positive' given that 
‘he is actually not having COVID❜ ? 

a. 0.01                             b. 0.99 

c. 0.1                                d. 0.001 

Q3. What is the probability that the 'person is actually not having COVID❜ ? 

a. 0.998                          b. 0.999  

c. 0.001                          d. 0.111 

Probability 



Q4. What is the probability that the 'person is actually having COVID' given that 'he is 
tested as COVID positive' ? 

a. 0.83                       b. 0.0803  

c. 0.083                    d. 0.089 

Q5. What is the probability that the 'person selected will be diagnosed as COVID 
positive' ? 

a. 0.1089                 b. 0.01089  

c. 0.0189                   d. 0.189 

Solutions 

Consider the events 

                      E₁ = People having COVID, 

                      E₂ = People free of COVID 

                      A = Person to be tested as COVID positive 

1. Probability of the 'person to be tested as COVID positive' given that he is actually 
having COVID 

                        

So, option (d) is correct. 

2. Probability of the 'person to be tested as COVID positive' given that he is actually 
not having COVID 

                      

So, option (a) is correct. 

3. Probability that the person is actually not having COVID = P(E2) = 99.9%  

 

So, option (b) is correct. 



4. Probability that the person is actually having COVID given that he is tested as COVID 
positive 

       

 

5. Probability that the person selected will be diagnosed as COVID positive 

           

So, option (b) is correct. 

Case Study 2 

 

An insurance company believes that people can be divided into two classes: those 
who are accident prone and those who are not. The company's statistics show that an 
accident-prone person will have an accident at sometime within a fixed one-year 
period with probability 0.6, whereas this probability is 0.2 for a person who is not 
accident prone. The company knows that 20 per cent of the population is accident 
prone. 



Based on the above information, solve the following questions:  

(CBSE SQP 2022 Term-2) 

Q1. What is the probability that a new policyholder will have an accident within a year 
of purchasing a policy? 

Q2. Suppose that a new policyholder has an accident within a year of purchasing a 
policy. What is the probability that he or she is accident prone? 

Solutions 

 

 

Case Study 3 

A shopkeeper sells three types of flower seeds A1, A2, A3. They are sold in the form of a 
mixture, where the proportions of these seeds are 4 : 4 : 2, respectively. The 
germination rates of the three types of seeds are 45%, 60% and 35% respectively. 

 

Based on the above information, solve the following questions:  

(CBSE SQP 2022 Term-2) 



Q1. Calculate the probability that a randomly chosen seed will germinate. 

Q2. Calculate the probability that the seed is of type A2, given that a randomly chosen 
seed germinates. 

Solutions 

 

 



Case Study 4 

There are two antiaircraft guns, name as A and B. The probabilities that the shell fired 
from them hits an airplane are 0.3 and 0.2 respectively. Both of them fired one shell 
at an airplane at the same time. 

 

Based on the above information, solve the following questions: (CBSE SQP 2022-23) 

Q1. What is the probability that the shell fired from exactly one of them hit the plane? 

Q2. If it is known that the shell fired from exactly one of them hit the plane, then what 
is the probability that it was fired from B? 

Solutions 

1. P (Shell fired from exactly one of them hits the plane) = P [(Shell from A hits the 
plane and shell from B does not hit the plane) or (shell from A does not hit the plane 
and shell from B hits the plane)] = 0.3 × 0.8 + 0.7 × 0.2 = 0.24 + 0.14 = 0.38. 

2. P (Shell fired from B hit the plane/Exactly one of them hit the plane) 

     

Case Study 5 

A building contractor undertakes a job to construct 4 flats on a plot along with parking 
area. Due to strike the probability of many construction workers not being present for 
the job is 0.65. The probability that many are not present and still the work gets 
completed on time is 0.35. The probability that work will be completed on time when 
all workers are present is 0.80. 



Let E₁ : represent the event when many workers were not present for the job 

E2 : represent the event when all workers were present and 

E : represent completing the construction work on time. (CBSE 2023) 

Based on the above information, solve the following questions: 

Q1. What is the probability that all the workers are present for the job? 

Q2. What is the probability that construction will be completed on time? 

Q3. What is the probability that many workers are not present given that the 
construction work is completed on time? 

Or 

What is the probability that all workers were present given that the construction job 
was completed on time? 

Solutions 

 

 

Case Study 6 

In an office three employees James, Sophia and Oliver process incoming copies of a 
certain form. James processes 50% of the forms, Sophia processes 20% and Oliver the 
remaining 30% of the forms. James has an error rate of 0.06, Sophia has an error rate 
of 0.04 and Oliver has an error rate of 0.03. 



 

Based on the above information, solve the following questions: (CBSE SQP 2023-24) 

Q1. Find the probability that Sophia processed the form and committed an error. 

Q2. Find the total probability of committing an error in processing the form. 

Q3. The manager of the company wants to do a quality check. During inspection, he 
selects a form at random from the days output of processed form. If the form 
selected at random has an error, find the probability that the form is not processed 
by James. 

Or 

Let E be the event of committing an error in processing the form and let E₁, E₂ and E3 
be the events that James, Sophia and Oliver processed the form. Find the value of 

 

Solutions 
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