Q1. (8 points) Let T: R™ — R™ be a linear transformation.

(a) (4 points) Give precise definitions of the kernel of T and the image of

1.

(b) (4 points) Now suppose that 7" is invertible. What is the kernel of 77

What is the image of T'7
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Q2. (6 points) Let W C R” be the plane defined by the equation

T+ 3y + 7z = 0.

Find a basis of W.
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Q3. (10 points) Let T: R® — R be the linear transformation 7'(x) = Ax

with matrix
. ( ) .

The reduced row echelon form of the matrix A is

1 3 0 -3 4
RREF(A)=(0 0 1 5 -1].
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(You do NOT need to check this!)
(a) (4 points) Find a basis for the image of 7.
(b) (4 points) Find a basis for the kernel of 7"

(c¢) (2 points) What is the dimension of the image of T? What is the
dimension of the kernel of 777
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