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Question 1. Let W be the subspace of R3 spanned by the following vectors

v1 = (1, 4,−2), v2 = (2,−3, 1), v3 = (−8, 12,−4), v4 = (1, 37,−17)

(a) Find a basis S for W .

(b) Express each vector vi not in S as a linear combination of the vectors in S.

(c) Find a basis T for R3 containing S.



Question 2. Let

A =

 1 3 −2 −5 2 1
3 9 −5 −13 6 3
−2 −6 8 18 −4 1


(a) Find a basis for the row space of A.

(b) Find a basis for the column space of A.

(c) Find a basis for the null space of A.

(d) Find the rank and the nullity of A.



Question 3.
(a) Consider the basis S = {(1, 0, 1), (0, 1,−2), (0, 1, 3)} and T = {(2, 1, 0), (1, 0, 3), (0, 1, 0)}.

i) Find a transition matrix Q from T to S.

ii) If [v]T =

 3
2
−7

, find [v]S by using the transition matrix in (i).

.

(b)Given ordered bases C = {u1, u2, u3}, D = {w1, w2, w3} with the transtion matrix

PD←C =

 1 −1 2
1 0 −3
2 5 −4


Write down the vector 2u1 − 3u2 + u3 as a linear combination of w1, w2 and w3.



Question 4.)

(a) Let S = {v1, v2, v3} be a basis for the finite dimensional vector space V and

B = {u1, u2, u3}, C = {w1, w2, w3} be subsets of V where

u1 = v1 + v2 w1 = v1 + v2

u2 = v1 + 2v2 + v3 w2 = v1 − v2

u3 = 3v2 − v3 w3 = −v1 − v2 + v3

i) Show that B is linearly independent.

ii) Show that C spans V .

.

(b)Let {u1, u2, u3, u4} be a basis for a vector space V . Find dimension of U where

U = span{u1 + 2u2 + u3 + u4, u1 + 3u2 + u3 + 2u4, 3u1 + 4u2 + 2u3, 3u1 + 5u2 + 2u3 + u4}.



Question 5.

(a)Let M2×2 be the vector space of all 2× 2 matrices whose entries are real numbers. Let

W = {A ∈M2×2 : AT = −A}.

i) Show that W a subspace of M2×2.

ii) Find a basis for W. What is the dimension of W?

.

(b) Let W =

{
A =

[
a b
c d

]
: ad = 0

}
. Is W a subspace of M2×2?


