Math 010 Exam 3
Spring 2026

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



X
1. (6 pts)LetV = {[y] X,y € R} with usual vector addition, but scalar multiplication
defined by ¢ [x] = [cx].
y y

Though several vector space axioms hold, this is not a vector space. Show that one of the
following axioms fails.

7. k(u+v)=ku+ kv

8. (k+m)u=ku+mu

9. k(mu) = (km)(u)
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2. (6 pts) Determine whether
X
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is a subspace of R3.
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4. a. (4 pts) Show that the given set is a basis for RZ.
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b. (2 pts) Answer without performing any computations: Is it possible that the given
set is a basis? Briefly explain why or why not.
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5. (6 pts) Determine whether each statement is true or false. Justify briefly.

a. The span of two vectorsin R is always a plane.
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b. Every basis for a finite-dimensional vector space has the same number of vectors.
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c. Everylinearly independent subset of a vector space V is a basis for V.
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6. (8 pts) Find a basis for the subspace of R? spanned by
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State the dimension of the subspace.
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7. (10 pts) LetB = {[ﬂ , [_11]} and let S denote the standard basis for R?.

a. Find Pg_s.
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b. Find [v], forv = [g]
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8. (8 pts) Let

1 2 0
A=[0 1 1].
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Find:

a. abasis fornull(4)
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b. rank(4)
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9. (8 pts) Prove one of the following.

a. IfS ={vy,v,,...,v,.}isabasis for avector space V/, then every vector vin V can be
expressed in the form ¢;v; + ¢, v, +... +¢, v, in exactly one way.

If a set contains the zero vector, then the setis linearly dependent.
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