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1(a) Consider the ordered bases § = {t + 1,2 — 2} and T = {t — 5,1 — 2} for the vector space P
@) I [v]r= [—31], what polynomial is v7

(ii) Determine [v]s.
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1(b) True or false (please circle one for each item):

t T ) F If the n x n matrix A is singular, then rank A <n — 1.
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2. Consider the homogeneous system Ax = 0 where

1 2115
A= 11 2 2 4 6f.
[0 02 6 2]
(a) Find all solutions to the system.
(b) Write down a basis for the space of solutions.
(c) What is the nullity of A7
(d) What is the rank of A?
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3. Let S = {v1,v2,v3} and T = {w1, w2, W3} be ordered bases for R3, where

ol el

(a) Compute the change of basis matrix Ps. 7.
(b) Let u = 3wy — 5w3 + 2ws. Find [u]s.
(c) Express w; as a linear combination of the vectors vy, v, vs.
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4. Let S = {e},€3,e3} and T = {w1, Wz} be ordered bases for R* and R?, where

1 0 0 1 1
e = [0f,e2=|1],e3=|0], w;= [2 s Wg = [3]
0 0 1

x
Let L: R® — R? be the linear transformation which takes [yil to I:; : Z] Find the matrix representing L
z

with respect to the ordered bases S and T.
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5. NOTE: this problem should not require calculations.
Let L: P; — P; be the linear transformation given by L(at® + bt? + ct + d) = (a — b)t® + (c — d)t.
(a) Name some vectors in P3 that are in the the range of L.
(b) Name some vectors in P3 that are in kernel of L.
(c) Give bases for both the kernel and the range of L. How can you be sure these are bases?
(d) What are the rank and nullity of L?
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