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Practice problems

1. Find the standard matrix A for the linear transformation T : R2 → R2 that scales the x-axis by
2 and the y-axis by 3.

2. A linear transformation T : R2 → R2 is defined by the formula T (x, y) = (x+2y, 3x− 4y). Find
its standard matrix A.

3. Find the standard matrix A for a transformation T : R3 → R2 that maps the basis vector e1 to
[1, 1]T , e2 to [0, 1]T , and e3 to [−1, 0]T .
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Solutions

1. Find the standard matrix A for the linear transformation T : R2 → R2 that scales the x-axis by
2 and the y-axis by 3.

• Find the image of the first basis vector i = [1, 0]T . Scaling x by 2 gives T (i) = [2, 0]T .

• Find the image of the second basis vector j = [0, 1]T . Scaling y by 3 gives T (j) = [0, 3]T .

• Place these images as the columns of the matrix A.

Answer: A = \beginbmatrix 2 & 0 \\ 0 & 3 \endbmatrix

2. A linear transformation T : R2 → R2 is defined by the formula T (x, y) = (x+2y, 3x− 4y). Find
its standard matrix A.

• Evaluate T (1, 0) to find the first column: T (1, 0) = (1 + 2(0), 3(1)− 4(0)) = (1, 3).

• Evaluate T (0, 1) to find the second column: T (0, 1) = (0 + 2(1), 3(0)− 4(1)) = (2,−4).

• Assemble the columns into matrix A.

Answer: A = \beginbmatrix 1 & 2 \\ 3 & -4 \endbmatrix

3. Find the standard matrix A for a transformation T : R3 → R2 that maps the basis vector e1 to
[1, 1]T , e2 to [0, 1]T , and e3 to [−1, 0]T .

• The images of the basis vectors are given directly as the columns of the matrix.

• Column 1 is [1, 1]T .

• Column 2 is [0, 1]T .

• Column 3 is [−1, 0]T .

• Combine these into a 2× 3 matrix.

Answer: A = \beginbmatrix 1 & 0 & -1 \\ 1 & 1 & 0 \endbmatrix
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