
Case Study Based Questions 

Case Study 1 

COVID-19 vaccine are delivered to 90 K senior citizens in a state. The rate at which 
COVID-19 vaccine are given is directly proportional to the number of senior citizens 
who have not been administered the vaccines. By the end of 3rd week, 3

4
 th number of 

senior citizens have been given the COVID-19 vaccines. How many will have been 
given the vaccines by the end of 4th week can be estimated using the solution to the 
differential equation 𝑑𝑦

𝑑𝑥
 = k (90 − y), where x denotes the number of weeks and y the 

number of senior citizens who have been given the vaccines. 

Based on the above information, solve the following questions: 

Q1. The order and degree of the given differential equation are: 

a. 1 and 1                                      b. 2 and not defined 

c. 1 and 0                                      d. 0 and 1 

 

a. Variable separable method 

b. Solving homogeneous differential equation 

c. Solving linear differential equation 

d. All of the above 

 

 

Differential Equations 



 

 

 

 

Solutions 

 

 

 



 

 

Case Study 2 

In a college hostel accommodating 500 students, one of the hostellers came in 
carrying Corona Virus and the hostel was isolated. The rate at which the virus spreads 
is assumed to be proportional to the product of the number of infected students and 
remaining students. There are 100 infected students after 5 days. 



 

Based on the given information, solve the following questions: 

 

 

 



Solutions 

 

 

 



 

Case Study 3 

In a murder investigation, a dead body was found by a detective at exactly 9 pm. 
Being alert, the detective measured the body temperature and found it to be 70°F. 
Two hours later, the detective measured the body temperature again and found it to 
be 60°F, where the room temperature is 50°F. Also, it is given the body temperature 
at the time of death was normal, i.e., 98.6°F.  

Let T be the temperature of the body at any time t and initial time is taken to be 9 pm. 

 

Based on the above information, solve the following questions: 

 

 



 

Solutions 

 

 

 



 

 

         

         

So, it appears that the person was murdered 2.5 h before 9 pm i.e., about 6:30 pm. 

So, option (b) is correct. 



Case Study 4 

 

Based on the above information, solve the following questions: 

 

 

 

 



 

Solutions 

 

 

 



 

 

Case Study 5 

A thermometer reading 0°F is taken outside. Ten minutes later, the thermometer 
reads 70°F. After another 5 min, the thermometer reads 50°F. At any time t, the 
thermometer reading be T°F and the outside temperature be S°F. 

 

Based on the above information, solve the following questions: 

 



 

Solutions 

 

 

Case Study 6 

It is known that, if the interest is compounded continuously, the principal changes at 
the rate equal to the product of the rate of bank interest per annum and the 
principal. Let P denotes the principal at any time t and rate of interest be r % per 
annum. 



 

Based on the given information, solve the following questions: 

 

Solutions 

 

     



 

 

Case Study 7 

 

 

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



 

Solutions 

 

 

 



        

Case Study 8 

A first order and first degree differential equation in which the degree of dependent 
variable and its derivative is one and they do not get multiplied together, is called a 
linear differential equation. 

 

Based on the above information, solve the following questions: 

 

Solutions 

1. Given differential equation can be written in linear differential equation form 



 

 

 

 



Case Study 9 
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Case Study 11 

Case Study 10 



Case Study 12 



Case Study 13 

Case Study 14 



Case Study 16 

Case Study 15 



Case Study 17 



Case Study 18 
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