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1. (5+4+3 pts.) Let T : R2 → R2 be defined by T(x, y) = (x, x− y).

(a) Show that T is a linear transformation.

(b) Find N (T) and R(T).

(c) Is T invertible? Exaplin.

2. (5+4+3 pts.) Let T : P1(R)→ P2(R) be a linear defined by T (f(x)) = x f(x).

(a) Find a matrix representation A for T.

(b) Use A, from part (a), to evaluate T( 5x− 1 ).

(c) Find a basis for R(T).

3. (7+6 pts.) Let β and γ be the standard ordered bases for P1(R) and R2, respectively.

Let T : P1(R)→ R2 and U : R2 → P1(R) be two linear transformations defined by

T(a+ bx) = (a, a− b) and U(a, b) = b+ ax.

(a) Show that T is invertible and determine T−1.

(b) Use any matrix representations for T and U to find a matrix representation for UT.

4. (7+6 pts.) Let β = { 1− 2x, 1− x } and γ = {−1, 1− x } be two ordered bases for P1(R),

and let T be a linear operator on P1(R) given by T(a+ bx) = b+ ax.

(a) Find the change of coordinate matrix Q, that changes γ-coordinates into β-coordinates,

and use it to evaluate [1 + 3x]γ.

(b) Use Q to find [T]γ.


