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1. Suppose T : Rp → Rq is the linear transformation defined by T
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1a. What is the value of p? . . . and the value of q?

1b. Find the image under T of




2
0
1


.

1c. Find the associated, or standard, matrix A of T .

1d. Use A in a superaugmented matrix to find explicit conditions on b =
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b is in the range of T .

1e. Use (1d) to find a value for each of b1 and b2 so that d =
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 is the image of some vector x in Rp.

1f. Let d be as in the previous problem, and find at least one x for which T (x) = d.

1g. Is T onto Rq? Explain in terms of the definition or any equivalent statement about A.

1g. Is T one-to-one? Explain in terms of the definition or any equivalent statement about A.

2. Now let T : R2 → R2 be defined by T

([
x1

x2
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2x1 + 3x2 + 7

x1x2

]
.

2A. Find the following:

T (e1) = T (e2) = T (e1 + e2) =

2B. Use the results from (2A) to explain why T is not a linear transformation.


