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1. Let B = 2 6 9 5 |. The reduced echelon formof Bis | 0 0 1 %
-1 -3 3 0 00 0 0

(a) Find a basis for the kernel of B. Is the transformation 7'() = BZ one-to-one?
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(b) Find a basis for the image of B. Is the transformation T'(Z) = B& onto?
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2. Give an example of three linearly dependent vectors in R*, any two of which are linearly inde-

pendent. R
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4. (15 pts) Which of the following are vector spaces? Justify your answers.
(a) The set of all (real) roots of the equation 25 — 2z* + 3z% = 0.
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(b) The set of all 2 x 3 matrices M such that M { } } = [ 8 ]
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(c) The set of all differentiable functions that are solutions to the differential equation 3/ +y = 0.
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5. (10 pts) Let Py be the vector space of all polynomials of degree less than or equal to two. Find
a basis for P5. What is its dimension?
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6. Let T': V — W be a linear transformation. Show that Im 7' is a subspace of W..
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7. Find the matrix of the transformation T : R? — R? that rotates everything 45° clockwise around
the origin. '
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8. Prove one of the following statements. Make sure that I can tell which one you're proving.

(a) Let {#y,...,7,} be a linearly independent set of vectors in R™, and A an invertible m x m
matrix. Show that the set {Avy,..., At,} is also linearly independent.
(b) Let {%i,...,7,} be a basis for the vector space V. Show that every vector ¥ € V can be

written in the form ¥ = ¢19) + - - - + ¢, ¥, In exactly one way.
(c) Show that any subset of a linearly independent set is linearly independent.
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(EXTRA CREDIT) Let V' be a vector space. Give an example of a subset of V' that is closed under
addition and scalar multiplication, but is not a subspace.



