
1. Let ~v “
»

–
2
3
0

fi

fl P R3 and let T : R3 Ñ R3 be orthogonal projection onto the line containing ~v.

(a) Find the matrix for T .

(b) Is the matrix for T invertible?

 



2. Consider the following matrix and its reduced row-echelon form:

M “
»

–
3 2 7 1
4 1 6 5

´1 2 3 3

fi

fl , RREF pMq “
»

–
1 0 1 0
0 1 2 0
0 0 0 1

fi

fl .

(a) Find a basis for kerM

(b) Find three di↵erent bases for the image of M .

3. Let A be a 3 ˆ 3 matrix with

A

»

–
1
0
3

fi

fl “ A

»

–
1
1
3

fi

fl “ A

»

–
0
1
3

fi

fl “
»

–
2
0
0

fi

fl

Find a basis for kerA.

Page 2



Page 3



3

Question 2 (11 points)

(a) (5 points) Determine if the vectors below are linearly independent.

~v1 =









1
1
1
0









, ~v2 =









1
−1
4
2









, ~v3 =









2
0
1
2









(b) (6 points) Let ~w be the vector below, and let ~v1 and ~v3 be as above. For which value(s)
of b are the vectors ~v1, ~w, and ~v3 linearly dependent?

~w =









1
−1
b
2










