Final Review Session Problems
Math 290: Elementary Linear Algebra

Fall 2018
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. Given the matrix A= (3 6 -5 4],
12 0 3

(a) Find a basis for the row space.
(b) Find a basis for the null space.
(c) Verify the rank-nullity theorem for A.

. Given the function
T: Pl(R) — PQ(R)

given by T(ax + b) = ax® + bxr + (a + b),

(a

) Verify that T is a linear transformation.
(b) Find a basis for the range of T'.
)

)

(¢) Find a basis for the kernel of T
(d

. Given the set

Verify the rank-nullity theorem for 7'

W ={(2s—t,s,t)| st R},

(a) Show that W is a subspace of R3.
(b) Find a basis for W.

(¢) Determine the dimension of W.

. Which of the following are bases for R3?

(a) §={(7,0,3),(8, )}

(b) S=1{(2,1,-2),(=2,-1,2), (4,3, -4)}
(¢) 5= {(0,0,0), (1,0, ) (0,1,0)}

(d) S ={(1,1,1),(0,1,1),(1,0,0)}

. Which of the following are linear transformations?

(a) T : Mayx2(R) — R given by T'(A) = det(A).
(b) T : R? — R? given by T(z,y) = (x,1).

(c) T :R? — R? given by T(v) = E _01} V.

. Which of the following are isomorphic vector spaces?

(a) W = {diagonal 2 x 2 matrices} C Max2(R)
(b) R3
(c) P2(R)



