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1. Let V' be the set of all real numbers with operations u® v = u+ v and
c®u = |clu (where |c| is the absolute value of ¢). Prove that V' with the
operations @ and ® is NOT a vector space by finding a property from the
definition of a vector space which is not satisfied. (10 pts)



2. Let W be the set of all 2 x 2 matrices with determinant 0. Is W a subspace of
M7 Why or why not? (10 pts)

3. Let W be the subspace of P; which consists of all polynomials of the form
p(t) = at® + bt* + ct + d with a + d = 2b. Find a basis for W and dim I,
(10 pts)



4. Let S={[1 0 0 1],[2 1 -1 1],[3 2 =2 1],[4 0 0 0]}.

(a) Find a basis for span S. What is the dimension of span S? (12 pts)
(b) Circle yes or no. You do not need to explain your answer. (2 pts each)
Does S span Ry? yes/no
Is S linearly independent? yes/no
Does S contain a basis for R4? yes,/no
Is S contained in a basis for R,? yes/no



5. Let V be a 2-dimensional space with basis S = {vy,va}. Let T'= {wq, wa}
where wq = vi — vo and wo = 2vy + 3vs.

(a) Show that T is also a basis for V. (12 pts)

(b) Find the transition matrix Ps. ¢ from T to S. (8 pts)

(c) If v is a vector in V' with [v]r = [ 2 } , what is [v]s? (8 pts)

)



3 6 2 -1 —4] 1200 1
1 2 3 0 =2 0010 -1
-2 -4 1 1 2 .00 01 5
6. Let A= 5 10 1 -2 6l The RREF of A is 0000 0
3 6 6 1 2 0000 O
(2 4 -5 -3 -8 0000 0]
(a) Find the rank and nullity of A. (4 pts)
(b) Find a basis for the column space of A. (5 pts)
(c¢) Find a basis for the row space of A. (5 pts)
(d) Find a basis for the null space of A. (8 pts)



