Math 010 Exam 2
Spring 2026

For full credit: Please show work using techniques from this course and use
correct mathematical notation.



1. Let the transformation T be defined by T (xy, x5, x3) = (2x; — x5 + 3x3, x; + 4x, — x3).
a. (3 pts) Find the standard matrix [T].
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b. (1 pt) State the domain and codomain of T.
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c. (2 pts) Use the matrix you found in part (a) to compute T (1, —1, 2).
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2. (6 pts) Use the linearity conditions to determine whether T: R? - R3 defined by
T(xq,%3) = (2x, — X5, x; + 3%,, x?) is a linear transformation. Be sure to justify your
answer.
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3. a. (6 pts) Find the standard matrix for the stated composition in R?.
The orthogonal prOJectlon onto the y axis, followed by a counterclockwise rotation by 90°.
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. (2 pts) Compute the image of (3, —4) under this transformation.
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4. (8 pts F|nd all values of A for which det(A) = 0, where
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5. (10 pts) Find the polynomial p(x) = a, + a;x + a2x2 that passes through the three
points (1,0), (2,3), and (3,10) by row reducing an appropriate augmented matrix. (Note:

You don’t need to take it all the way to RREF or even row echelon form. Row reduce until you
can easily obtain the answer.)
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6. (2 pts each) Suppose 4 is a 3 X 3 matrix with det(4) = 4. Compute each of the following.
a.det(4™1)

[
LA @

b. det(34)
s doth) = (o)
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d. det(4TA4)
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7. (6 pts) Find a and b such that au + bv = w, whereu = (1,3,-2),v=(2,1,1), and
w = (5,5,—1) or show that no such scalars exist.
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8. (2 ptseach) Letu = (1,2,2) andv = (2,1, —1). Compute each of the following:
a. ||3u — 2v]||
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c. Are u and v orthogonal? Please justify your answer.
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d. Find the cosine of the angle betweenu and v
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9. (4 pts) Letu = (4,1,6) anda = (1, 2, 2). Find the following:
a. The vector projection of u onto a, proj,u.
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b. (3 pts) The component of u orthogonal to a and verify that it is orthogonal to a.
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c. (3 pts) Confirm that the results from (a) and (b) add up to u.
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10. (8 pts) Prove following property of the dot product: k(u - v) = (ku) - v
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. (10 pts) Prove that linear transformations T, (x) = Ax and Tz (x) = Bx commute if and
only if the matrices A and B commute.
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