
Math 33A Final Exam
Sei Hoon Chang

TOTAL POINTS

99 / 100

QUESTION 1

1 Vector in kernel 5 / 5

✓ - 0 pts Correct

   - 5 pts Blank or completely incorrect

   - 1 pts Computation mistakes or incorrect form

QUESTION 2

2 Im and Ker of orthogonal projection 4 / 5

   - 0 pts Correct

   - 5 pts Blank or completely incorrect

   - 1 pts Computation mistakes or wrong dimension

✓ - 1 pts Incorrect form (eg. basis not span)

   - 3 pts Show some efforts but not enough (eg.

unfamiliar with the definitions or did not find a basis

for the plane)

QUESTION 3

Diagonal or rotation-scaling 8 pts

3.1 (a) 4 / 4

✓ + 4 pts Correct

   + 2 pts Correct rotation-scaling with real entries

based on given complex eigenvalues (or diagonal

with complex eigenvalues)

   + 1 pts Rotation-scaling with real entries (or diagonal

with complex eigenvalues)

   + 2 pts Eigenvalues 4-i, 4+i

   + 1 pts Used characteristic equation but incorrect or

missing eigenvalues

   + 0 pts Incorrect

3.2 (b) 4 / 4

✓ + 4 pts Correct

   + 2 pts Correct matrix based on computed

eigenvalues

   + 2 pts Eigenvalues 1 and 3

   + 1 pts Used characteristic equation but incorrect or

missing eigenvalues

   + 0 pts Incorrect

QUESTION 4

Change of basis 10 pts

4.1 (a) 6 / 6

✓ + 6 pts Correct

   + 5 pts Minor error (matrix off by one or two entries)

   + 3 pts Stated B = S^-1 A S

   + 2 pts Computed S^-1

   + 3 pts Stated columns = [A v_i]_B

   + 2 pts B-coordinate vector computation

   + 1 pts Computed AS or S^-1 A

   + 0 pts Incorrect

4.2 (b) 4 / 4

✓ + 4 pts Correct (diagonal entries of upper

triangular B from part (a))

   + 2 pts Characteristic equation of A or B

   + 0 pts Incorrect

QUESTION 5

Eigenspaces of symmetric matrices are
orthogonal 10 pts

5.1 (a) 4 / 4

✓ - 0 pts Correct

   - 4 pts Blank or completely incorrect

   - 3 pts Show efforts but not correct (eg. mistakenly

took the transpose or unfamiliar with the definition of

symmetry matrix)

   - 2 pts Incomplete solution (eg. not using A is

symmetric)



5.2 (b) 6 / 6

✓ - 0 pts Correct

   - 6 pts Blank or completely incorrect

   - 1 pts Not rigorous for some details (eg. what if one

the eigenvalues is 0 or one is the additive inverse of

the other one)  or missing conclusion

   - 4 pts Show efforts but not enough/correct (eg. use

spectral theorem directly instead of proving from part

a)

   - 5 pts Try something but not complete or incorrect

(eg. A is not necessarily invertible or orthogonal)

QUESTION 6

Eigenstuff 12 pts

6.1 (a) 3 / 3

✓ - 0 pts Correct

   - 2 pts Missing eigenvalue

   - 1 pts One incorrect multiplicity

   - 3 pts Incorrect

6.2 (b) 5 / 5

✓ - 0 pts Correct

   - 2 pts Incorrect basis for eigenvalue 1

   - 2 pts Incorrect basis for eigenvalue 0

   - 5 pts Incorrect

   - 1 pts Incorrect notation

6.3 (c) 2 / 2

✓ - 0 pts Correct

   - 2 pts Incorrect, based on part b

6.4 (d) 2 / 2

✓ - 0 pts Correct

   - 1 pts Incorrect justification

   - 2 pts Incorrect, based on previous parts

QUESTION 7

7 SVD 10 / 10

✓ - 0 pts Correct

   - 8 pts Serious mistakes; serious conceptual

misunderstanding; perhaps U or V isn't orthogonal  or

the dimensions are wrong.

   - 3 pts A computational mistake

   - 10 pts Incorrect

   - 5 pts Multiple computational mistakes

   - 7 pts Wrong dimensions but otherwise close

QUESTION 8

TF 20 pts

8.1 (a) 2 / 2

✓ - 0 pts True

   - 2 pts False

8.2 (b) 2 / 2

   - 2 pts True

✓ - 0 pts False

8.3 (c) 2 / 2

✓ - 0 pts True

   - 2 pts False

   - 2 pts No answer

8.4 (d) 2 / 2

   - 2 pts True

✓ - 0 pts False

8.5 (e) 2 / 2

   - 2 pts True

✓ - 0 pts False

8.6 (f) 2 / 2

✓ - 0 pts True

   - 2 pts False

8.7 (g) 2 / 2

   - 2 pts True

✓ - 0 pts False

8.8 (h) 2 / 2

✓ - 0 pts True

   - 2 pts False



8.9 (i) 2 / 2

   - 2 pts True

✓ - 0 pts False

8.10 (j) 2 / 2

✓ - 0 pts True

   - 2 pts False

QUESTION 9

Fill in the blanks 20 pts

9.1 (a) 2 / 2

✓ - 0 pts J

   - 2 pts Not J

9.2 (b) 2 / 2

✓ - 0 pts A

   - 2 pts not A

9.3 (c) 2 / 2

✓ - 0 pts F

   - 2 pts not F

9.4 (d) 2 / 2

✓ - 0 pts B

   - 2 pts not B

9.5 (e) 2 / 2

✓ - 0 pts None

   - 2 pts not None

9.6 (f) 2 / 2

✓ - 0 pts H

   - 2 pts not H

9.7 (g) 2 / 2

✓ - 0 pts E

   - 2 pts not E

9.8 (h) 2 / 2

✓ - 0 pts H and/or K

   - 2 pts neither H nor K

9.9 (i) 2 / 2

✓ - 0 pts J

   - 2 pts not J

9.10 (j) 2 / 2

✓ - 0 pts D

   - 2 pts not D
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