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1.(20pts) Let T : R® — P, be the linear transformation
T(a,b,¢) = (a +b) + (a + )z + (b + ¢)z>.

Show that T is an isomorphism.
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2.(10+20pts) Let T : R? — R* be the linear transformation T'(z,y) = (z + y, z — y, 2z, 2y).

(a) Find the matrix representation of 7' with respect to the pair of basis {(1,0),(0,1)} and
{(~1,-1,0,0), (1,~1,0,0),(0,0,1,0),(0,0,0,1)}. = £ g
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(b) Find the matrix representation of T with respect to the pair of basis {(1,1),(1,~1)} and

{(1,0,0,0), (0,1,0,0), (0,0,1,0), (0,0,0,1)} USING THE BASE CHANGE METHOD from the
matrix you found in part (a).
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3.(20pts) Let V be the plane defined by the equation z + 2y — 2z = 0 in the space R3. Find

the matrix M ¢ (P) of the skew projection P : R?* — R? onto the plane V parallel to the vector
(0,0, 1) with respect to the standard basis e.
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4.(10pts) Suppose that T : V — V is a linear transformations such that 72 = I. Show that
(T + 1) is a projection.
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5.(20pts) Determine whether or not the matrices below represent the same linear transformation
with respect to different pairs of basis. Explain your answer.
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