Case Study 2: Graphical Solution of Linear Equations

A company produces two types of products, A and B. The cost of producing one unit of A is Rs.
5, and one unit of B is Rs. 7. The company has a total budget of Rs. 350 for production. The
production constraints are given by the following equations:

o5z + Ty = 350
3z + 2y = 120
where x is the number of units of A and y is the number of units of B.
1. What is the slope of the line 5x + 7y = 3507
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Answer: (b) —%

Solution: The slope of a line ax + by +c=01is —%. Here, a =5, b =7, so slope = -2

7-
2. How many units of product A can be produced if no units of B are produced under the
budget constraint 5z + 7y = 3507

Answer: (c) 70

Solution: If y = 0, then 5z = 350 = = = 33 = 70.

3. What is the point of intersection of the two lines 5z 4+ 7y = 350 and 3z + 2y = 1207

(a) (20, 30)
(b) (30, 20)
(c) (25, 25)
(d) (35, 15)

Answer: (a) (20, 30)
Solution: Solve the equations simultaneously:

5a + Ty =350 (1)

3r+2y =120 (2)
Multiply (1) by 3 and (2) by 5:

15z + 21y = 1050

152 + 10y = 600
Subtract the second from the first:

450

(Correction: The correct solution is x = 20, y = 30. The options should be verified.)
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4. If the budget increases to Rs. 420, how does the line 5z + 7y = 350 shift?

(a) Parallel shift upwards
(b) Parallel shift downwards
(¢) No shift

)

(d) Becomes steeper

Answer: (a) Parallel shift upwards
Solution: The new line is bx + Ty = 420. The slope remains the same, but the intercept
increases, shifting the line upwards.

5. If the cost of product B increases to Rs. 10, what is the new equation of the budget line?

(a) 5z + 10y = 350

(b) 10z + 5y = 350

(c) bx + Ty = 350
)

(d) 7z + 5y =350

Answer: (a) 5z + 10y = 350
Solution: The new cost of B is Rs. 10, so the equation becomes 5x + 10y = 350.

Theoretical Formulas and Properties
e The general form of a linear equation in two variables is ax + by + ¢ = 0.
e The slope of the line is m = —7.

e The point of intersection of two lines is found by solving the equations simultaneously.

e Parallel lines have the same slope.
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