MATH 251 MIDTERM EXAM FALL 2014

All solutions must include a carefully written explanation.

1. [10 marks.] Let A and B be subsets of a vector space V.

(a) Prove that
span(A N B) C span(A) N span(B).

(b) Give an example of sets A and B and a vector space V such that span(A U B)
is not a subset of span(A) U span(B).

2. [10 marks.] Let
W ={f(x) € P,(R): f(5) =0}.

(a) Prove that W is a subspace of P>(R).
(b) Find a basis for W.

3. [10 marks.] Let T : P>(R) — R be the linear transformation defined by

1
T(f(x)) = /0 F(0)d.

(a) Find the rank and nullity of 7.

(b) Find a basis of the nullspace of T'.

4. [10 marks.] Suppose that 7 : R2 — R? is a linear transformation such that
T(1,1) = (2,3) and T(1,~1) = (=1,2).

(a) Find the matrix representation [7T'], of T with respect to the standard ordered

- o[£

(b) Compute 7(-3,2).
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5. [10 marks.] Let {u, v, w} be a linearly independent set of vectors in a vector space
V over R. Prove that
{u+v,v+w,w+u}

is also linearly independent.
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