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3.3 Cramer’s Rule, Volume, and Linear Transformations
3.3.1 Cramer’s Rule
Notation: For any » x n matrix A and any b in B, |l’.‘ be the matrix obtained from A by

replacing column ¢ by the vector b.
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system has a unique solution and describe the solution.
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3.3.2  Area and Volume

Theorem 3.6.
Area: If 4 is a 2 x 2 matrix, the area of the parallelogram determined by the columns of A
is |det Al

Volume: If A is a 3 matrix, the volume of the parallelepiped determined by the columns of
A s |det A|.
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Example 3.3.4. Find the area defined by the points A(0, —2), B(5, -2}, C(-3,1), D(2,1). (ans
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Example 3.3.5. Find the volume of the parallelepiped with l‘m{‘. vertex at the origin and adjacent

vertices at (1,0, —=3). (1,4,4), and (8, 2,0) (ans. 82)
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Example 3.3.5. Find the volume of the parallelepiped with bne vertex at the origin and adjacent
vertices at (1,0, —=3). (1,4,4), and (8, 2,0) (ans. 82)
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3.3.3 Linear Transformations
Linear Transformations with Area and Volume

Theorem 3.7. Let T: BE? — B? be the linear transformation determined by ag\x 2 matrix

A. TIf S is the parallelogram in R*, then 03_ Jrﬂr" Sge,( U
nu'c- |J_\' a :i!x 3 matrix A. If S is the

{volume of T(S)} o |det A| - {volume of 5}
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Let 7' : B? — R* be the linear transformatlon deter
parallelepiped in B, then
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Example 3.3.6. Let S be the parallelogram determined by the vectors by = |:_FI5:| and by = [I['j] s
i
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and let A= | . 7| Compute the arqof the image of 5 under the mapping x — Ar. (ans. 36)
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