Case Study 5: Solving Linear Systems Using Determinants in
Real Estate Planning

A real estate development company is planning to construct residential towers in three zones.
The investment in each zone depends on the availability of funds, projected returns, and land
cost. These dependencies are modeled using a system of three linear equations with three
variables. To determine the unique investments for each zone, the project manager uses the
inverse matrix method. The coefficient matrix’s determinant must be non-zero for the model to
yield a unique solution. Additionally, properties of determinants and adjoint matrices are used
to cross-check results. Determinants help ensure robust, optimized financial planning in complex
real-world scenarios like real estate allocation.

MCQ Questions:

1. What condition must hold for a system of equations to be solvable using the inverse matrix
method?

(a) The matrix must be skew symmetric

(b) The determinant of the coefficient matrix must be non-zero
)
)

(c

(d) The determinant must be equal to zero

The matrix must be identity

Answer: (b)

Solution: The inverse of a matrix exists only if its determinant is non-zero.
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Answer: (c)
Solution: Using cofactor expansion along first row:

det(A) =4-(0-1-5-3)—3-(1-1-5-2)+2-(1-3-0-2)

=4(—15) = 3(-9) +2(3) = —60+ 27+ 6 = —27
Correction: Final result = -27 — this is not matching any option. Recheck options or
solution.

3. The adjoint of a matrix is used to:

Calculate trace of matrix

(a)
(b)
()

)

(d) Add two matrices

Compute inverse using determinant

Find eigenvalues
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Answer: (b)
Solution: The inverse of a matrix A is calculated using:
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. If det(A) = 0, then:

(a) Matrix has inverse

(b) Matrix is symmetric

(¢) Matrix is singular
)

(d) Adjoint is zero matrix

Answer: (c)
Solution: A matrix with zero determinant is called a singular matrix and does not have
an inverse.

. If rows of a matrix are multiplied by a constant k, then its determinant:

Is multiplied by k

(a)
(b)
()

)

(d) Becomes zero

Remains unchanged

Is multiplied by k", where n is order of matrix

Answer: (c)

Solution: If each row of an n X n matrix is multiplied by &, the determinant is multiplied
by k™.
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