
Math 346 Sample Midterm 2

Name:

1. (10 points) Use Cramer’s rule to solve {
3x1 + 7x2 = 1
4x1 + 11x2 = 3.

(No credit will be given for any other method.)

1.

2. (10 points) (TRUE/FALSE): If a subspace V of R4 contains none of the standard vectors ~e1, ~e2, ~e3, and
~e4 then V consists of the zero vector only. Justify your answer for full credit.

2.

3. (10 points) Find a basis of all polynomials f(t) in P2 such that f(1) = 0.

3.



4. (10 points)

5. (10 points) Find the matrix of the linear transformation T (f) = f ′′+4f ′ from P2 to P2 with respect to
the basis B = (1, t, t2) of P2.

5.

6. (10 points) Find the orthogonal projection of 9~e1 onto the subspace of R4 spanned by


2
2
1
0

 and


−2
2
0
1

 .

6.



7. Find an orthonormal basis of the image of the matrix A =

1 2 1
2 1 1
2 −2 0

 .

7.

8. (10 points) Fit a quadratic polynomial to the data points (0, 27), (1, 0), (2, 0), (3, 0), using lease squares.
Sketch the solution.

8.

9. (10 points) Determine the error ‖~b − A~x∗‖ when ~x∗ is the least squares solution of the system A~x = ~b

where A =

6 9
3 8
2 10

 and ~b =

 0
49
0

.

9.



10. (10 points) Find the determinant of


0 2 3 4
0 0 0 4
1 2 3 4
0 0 3 4



10.

11. (10 points) (TRUE/FALSE) det(A+B) = det(A)+det(B) for all 3× 3 matrices A and B. Justify your
answer for full credit.

11.


