
Case Study Based Questions 

Case Study 1 

Yash scored 40 marks in a test, getting 3 marks for each right answer and losing 1 
mark for each wrong answer. Had 4 marks been awarded for each correct answer 
and 2 marks been deducted for each incorrect answer, then Yash would have scored 
50 marks. Let number of right answer is x and number of wrong answer is y. 

 

Q1. The equation in terms of x and y are: 

a. 3x - y = 40                            b. x - 3y = 40 

     2x - y = 25                                    x - 2y = 25 

c. 3x + y = 40                           d. x + 3y = 40 

    2x + y = 25                                     x + 2y = 25 

Q2. Which of the following matrix equations represent the above information? 

 

Q3. Using matrix method, find the number of right answer given by Yash. 

a. 5                                             b. 15 

c. 20                                           d. 40 

Q4. The number of wrong answers given by Yash are: 

a. 15                                           b. 20 

c. 5                                             d. 25 

Determinants 



Q5. How many questions were there in the test? 

a. 20                                           b. 25 

c. 35                                           d. 40 

Solutions 

1. Let number of right answers = x 

and number of wrong answers = y 

∴ Total number of questions = x + y 

In First Case: 

Marks awarded for x right answers = 3x 

Marks lost for y wrong answers = y × (−1) = − y 

Then,             3x - y = 40           (by given condition) ... (1) 

In Second Case: 

Marks awarded for x right answers = 4x 

Marks lost for y wrong answers = y x (-2) = -2y 

Then,             4x-2y=50             (by given condition) 

or                   2x - y = 25           (divide by 2 on both sides) ... (2) 

So, option (a) is correct. 

2. Given equations can be written in the form of matrix 

AX = B as 

+ 

 



 

 

3. The number of right answer is x i.e., 15. 

So, option (b) is correct. 

4. The number of wrong answer is y i.e., 5. 

So, option (c) is correct. 

5. Total number of questions = x + y = 15 + 5 = 20 

So, option (a) is correct. 

Case Study 2 

Anika wants to donate a rectangular plot of land for an orphanage. When she was 
asked to give dimensions of the plot, she told that the area of a rectangle gets 
reduced by 9 sq. units, if its length is reduced by 5 units and breadth is increased by 3 
units, but if increase the length by 3 units and breadth by 2 units, the area increase by 
67 sq. units. Let x and y be the length and breadth of a rectangular plot. 

 

Based on the given information, solve the following questions: 



Q1. The equations in terms of x and y are: 

 

Q2. Which of the following matrix equations represent the above information? 

 

Q3. Using matrix method, find the length and breadth of the rectangular plot. 

a. 26 units and 8 units 

b. 9 units and 15 units 

c. 17 units and 9 units 

d. 8 units and 16 units 

Q4. How much is the perimeter of rectangular plot? 

a. 25 units                                 b. 32 units 

c. 45 units                                 d. 52 units 

Q5. How much is the area of rectangular plot? 

a. 153 sq. units                        b. 170 sq. units 

c. 90 sq. units                           d. 52 sq. units 

Solutions 

1. Let x and y be the length and breadth of a rectangular plot. 

In First Case: 

Area is reduced by 9 sq. units when length = (x − 5) units 

and breadth = (y + 3) units 

∴ Area of rectangular plot = length × breadth = xy 

According to given condition, 



xy - (x - 5) (y + 3) = 9 

xy - (xy - 5y + 3x −15) = 9 

⇒ xy - xy + 5y - 3x + 15 = 9 

⇒ -3x + 5y = -6 ⇒ 3 x -5y = 6                                     ...(1) 

In Second Case: 

Area is increased by 67 sq. units when length = (x + 3) units 

and breadth = (y + 2) units 

According to given condition, 

(x+3) (y + 2) - xy = 67 

⇒ xy + 3y + 2x + 6-xy = 67 

⇒ 2x + 3y = 61                                              ...(2) 

So, option (a) is correct. 

 

 



 

 

3. The length of the rectangular plot = x units = 17 units 

and the breadth of the rectangular plot = y units = 9 units 

So, option (c) is correct. 

4. The perimeter of the rectangular plot 

= 2(x + y) = 2(17 + 9) 

= 2 x 26 = 52 units 

So, option (d) is correct. 

5. The area of the rectangular plot 

= x x y = 17 x 9 = 153 sq. units 

So, option (a) is correct. 

Case Study 3 

Minor of an element aij of a determinant is the determinant obtained by deleting its 
ith row and jth column in which element aij lies and is denoted by Mij. Cofactor of an 
element aij, denoted by Aij, is defined by Aij = (−1) i + j Mij, where Mij is minor of aij. 

Also, the determinant of a square matrix A is the sum of the products of the elements 
of any row (or column) with their corresponding cofactors. For example, if A = [aij ]3 x 3, 
then |A| = a11A11 + a12A12 + a13A13 

Based on the above information, solve the following questions: 

 



 

 

 

Solutions 

 

 

 

 



 

 

 

 

 



Case Study 4 

If there is a statement involving the natural number n such that 

(i) The statement is true for n = 1 

(ii) When the statement is true for n = k (where k is some positive integer), then the 
statement is also true for n = k + 1 

Then, the statement is true for all natural numbers n. 

Also, if A is a square matrix of order n, then A² is defined as AA. In general, Am = AA...A 
(m times), where m is any positive integer. 

Based on the above information, solve the following questions: 

 

 

  



 

Solutions 

 

 

 

 



 

 

 

 

 

Case Study 5 

Gautam buys 5 pens, 3 bags and 1 instrument box and pays a sum of ₹ 160. From the 
same shop, Vikram buys 2 pens, 1 bag and 3 instruments boxes and pays a sum of ₹ 
190. Also, Ankur buys 1 pen, 2 bags and 4 instruments boxes and pays a sum of ₹ 250. 

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

Q1. Convert the given above situation into a matrix equation of the form AX = B. 

Q2. Find | A |. 



Q3. Find A-¹. 

Or 

Determine P = A2 - 5A. 

Solutions 

1. Let, cost of 1 pen = ₹ x 

cost of 1 bag = ₹ y 

and cost of 1 instrument box = ₹ Z 

According to the question, we have 

5x + 3y + z = 160 

2x + y + 3z = 190 

and x + 2y + 4z = 250 

This system of equation can be written as AX = B 

 

 

 



 

Case Study 6 

Three shopkeepers Sanjeev, Rohit and Deepak are using polythene bags, handmade 
bags (prepared by prisoners) and newspaper's envelope as carry bags. It is found that 
the shopkeepers Sanjeev, Rohit and Deepak are using (20, 30, 40), (30, 40, 20) and 
(40, 20, 30) polythene bags, handmade bags and newspaper's envelopes respectively. 
The shopkeepers Sanjeev, Rohit and Deepak spent ₹ 250, ₹ 270 and ₹ 200 on these 
carry bags respectively. 

 

Based on the above information, solve the following questions: 

Q1. Find the cost of one polythene bag, one handmade bag and one newspaper 
envelop. 

Q2. From the matrix equation AB AC, it can be concluded that B = C, show that A is 
non-singular. 

Solutions 

1. Let the cost of a polythene bag = ₹ x 

the cost of a handmade bag = ₹ y 

and the cost of a newspaper bag = ₹ z 

According to the questions, 

20x + 30y + 40z = 250 

30x + 40y + 20z = 270 

40x + 20y + 30z = 200 



This system can be written as AX = B, where 

 

= 20(1200 – 400) – 30 (900 – 800) + 40(600 – 1600) 

= 20(800) – 30(100) + 40(− 1000) 

= 16000 – 3000 – 40000 = − 27000 ≠ 0 

So, A-¹ exists and system has a solution given by X = A-¹B. 

 

 

 

 

Hence, cost of a polythene bag, a handmade bag and a newspaper envelope is ₹1, ₹5 
and ₹2 respectively. 



2. Given matrix equation is AB = AC. 

Pre-multiplying by A-¹ on both sides, we get  

A-¹AB = A-¹AC 

 

Case Study 7 

Area of a triangle whose vertices are (x1, y1), (x2, y2) and (x3, y3) is given by the 
determinant 

 

Since, area is a positive quantity, so we always take the absolute value of the 
determinant Δ. Also, the area of the triangle formed by three collinear points is zero. 

Based on the above information, solve the following questions: 

Q1. Find the area of the triangle whose vertices are (-2, 6), (3, -6) and (1, 5). 

Q2. If the points (2, -3), (k, -1) and (0, 4) are collinear, then find the value of 4k. 

Or 

If the area of a triangle ABC, with vertices A(1, 3), B(0, 0) and C (k, 0) is 3 sq. units, 
then find the value of k. 

Q3. Using determinants, find the equation of the line joining the points A(1, 2) and 
B(3, 6). 

Solutions 

1. Let Δ be the area of the triangle then 



 

 
 

 
 

 



Case Study 8 

 

Based on the above information, solve the following questions: 

Q1. Find the matrix U₁ + U₂. 

Q2. Find the value of |U|. 

Or 

Find the minor of element at the position a₂₂ in U. 

 

Solutions 

 

 



 



Case Study 9 
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Case Study 10 
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Case Study 13 



Case Study 14 

Case Study 15 



Case Study 16 



Case Study 17 

Case Study 18 
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