
20F-MATH33A-1 Final Exam-Written Portion
JIIN KIM

TOTAL POINTS

33.5 / 35

QUESTION 1

1 Signature 1 / 1

✓ + 1 pts Signature Present

QUESTION 2

2 Question 1 6 / 6

✓ + 2 pts Part (a)

Finding a matrix A.

✓ + 1 pts Part (b)

Computing the determinant of A.

✓ + 1 pts Part (b)

Using the determinant of A to find the area of the

ellipse.

✓ + 1 pts Part (c)

Identifying the area of the image as the area of R

times the determinant of 2A.

✓ + 1 pts Part (c)

Computing the determinant of 2A and computing

the area of the image.

   + 0 pts placeholder

QUESTION 3

3 Question 2 8 / 8

✓ + 1 pts Correctly identified 3 as an eigenvalue

✓ + 1 pts Correctly described the eigenspace of 3 as

a line spanned by the vector u. Must either mention

that this is a line or that the geoemetric multiplicity is

1.

✓ + 1 pts Some explanation or picture as to why 3 is

an eigenvalue of A

✓ + 1 pts Correctly identified $$B=\begin{bmatrix}

3&1\\0&3 \end{bmatrix}$$

✓ + 1 pts Some explanation for WHY the eigenvalues

of A and B are the same, i.e they are similar

matrices. Note that A and B are not the same matrix,

so if you asserted that A=B then you didn't get this

point.

✓ + 1 pts Some explanation for why 3 is the ONLY

eigenvalue of A.

✓ + 1 pts Correctly identifies the alg multiplicity of 3

as 2.

✓ + 1 pts Some correct explanation that the matrix  A

is not diagonalizable.

   + 0.5 pts Correct geometric multiplicity but incorrect

eigenspace, or eigenspace not specified.

   + 0.5 pts Incorrect  or no explanation for why A is

not diagonalizable.

   + 0 pts no credit

QUESTION 4

4 Question 3 7 / 8

✓ + 1 pts (a) correct answer

✓ + 1 pts (a) correct justification

✓ + 1 pts (b) correct answer

✓ + 1 pts (b) correct justification

✓ + 1 pts (c) correct answer

✓ + 1 pts (c) correct justification

✓ + 1 pts (d) correct answer

   + 1 pts (d) sufficient justification

QUESTION 5

5 Question 4 6 / 6

✓ + 2 pts (a) Correct

   + 1 pts 

(a) right, but have missing details or errors in

explanation

   + 0.5 pts I don’t know how to interpret your

explanation, or your explanation makes a serious

irreparable error

   + 0 pts (a) incorrect

✓ + 2 pts (b) Correct



   + 1 pts (B) Why is your matrix invertible?

   + 1 pts (B) Correct matrix, but bad explanation: If an

nxn matrix has distinct eigenvalues or is symmetric,

then it’s diagonalizable. But the converse is false.

(Need to say something geometric multiplicities or

linearly independent eigenvectors, or do the right

computation ).

   + 1 pts You said your matrix only has one

eigenvector. It has infinitely many. You need to say

something about geometric multiplicity or linearly

independent vectors, or do the right computation.

   + 1 pts (b) correct matrix, but incorrect or insufficient

explanation

   + 1 pts (b) incorrect because of small computational

error

   + 0 pts (b) incorrect

✓ + 2 pts (c) correct

   + 1 pts (C) explained eigenvalues, but not

characteristic polynomial

   + 1 pts (c) correct matrix, but incorrect or insufficient

explanation

   + 1 pts (c) Incorrect because of small computational

error

   + 0 pts (c) incorrect

   + 0 pts You cited an outside source.

QUESTION 6

6 Question 5 5.5 / 6

   + 6 pts Correct

✓ + 1 pts a) computed A^T A

✓ + 1 pts a) correct singular values

✓ + 1 pts b) U correct

✓ + 0.5 pts b) V correct

   + 0.5 pts b) SVD correct

✓ + 1 pts c) correct

✓ + 1 pts d) correct
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1 Signature 1 / 1

✓ + 1 pts Signature Present
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2 Question 1 6 / 6

✓ + 2 pts Part (a)

Finding a matrix A.

✓ + 1 pts Part (b)

Computing the determinant of A.

✓ + 1 pts Part (b)

Using the determinant of A to find the area of the ellipse.

✓ + 1 pts Part (c)

Identifying the area of the image as the area of R times the determinant of 2A.

✓ + 1 pts Part (c)

Computing the determinant of 2A and computing the area of the image.

   + 0 pts placeholder
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3 Question 2 8 / 8

✓ + 1 pts Correctly identified 3 as an eigenvalue

✓ + 1 pts Correctly described the eigenspace of 3 as a line spanned by the vector u. Must either mention that

this is a line or that the geoemetric multiplicity is 1.

✓ + 1 pts Some explanation or picture as to why 3 is an eigenvalue of A

✓ + 1 pts Correctly identified $$B=\begin{bmatrix} 3&1\\0&3 \end{bmatrix}$$

✓ + 1 pts Some explanation for WHY the eigenvalues of A and B are the same, i.e they are similar matrices.

Note that A and B are not the same matrix, so if you asserted that A=B then you didn't get this point.

✓ + 1 pts Some explanation for why 3 is the ONLY eigenvalue of A.

✓ + 1 pts Correctly identifies the alg multiplicity of 3 as 2.

✓ + 1 pts Some correct explanation that the matrix  A is not diagonalizable.

   + 0.5 pts Correct geometric multiplicity but incorrect eigenspace, or eigenspace not specified.

   + 0.5 pts Incorrect  or no explanation for why A is not diagonalizable.

   + 0 pts no credit
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4 Question 3 7 / 8

✓ + 1 pts (a) correct answer

✓ + 1 pts (a) correct justification

✓ + 1 pts (b) correct answer

✓ + 1 pts (b) correct justification

✓ + 1 pts (c) correct answer

✓ + 1 pts (c) correct justification

✓ + 1 pts (d) correct answer

   + 1 pts (d) sufficient justification
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5 Question 4 6 / 6

✓ + 2 pts (a) Correct

   + 1 pts 

(a) right, but have missing details or errors in explanation

   + 0.5 pts I don’t know how to interpret your explanation, or your explanation makes a serious irreparable error

   + 0 pts (a) incorrect

✓ + 2 pts (b) Correct

   + 1 pts (B) Why is your matrix invertible?

   + 1 pts (B) Correct matrix, but bad explanation: If an nxn matrix has distinct eigenvalues or is symmetric, then it’s

diagonalizable. But the converse is false. (Need to say something geometric multiplicities or linearly independent

eigenvectors, or do the right computation ).

   + 1 pts You said your matrix only has one eigenvector. It has infinitely many. You need to say something about

geometric multiplicity or linearly independent vectors, or do the right computation.

   + 1 pts (b) correct matrix, but incorrect or insufficient  explanation

   + 1 pts (b) incorrect because of small computational error

   + 0 pts (b) incorrect

✓ + 2 pts (c) correct

   + 1 pts (C) explained eigenvalues, but not characteristic polynomial

   + 1 pts (c) correct matrix, but incorrect or insufficient explanation

   + 1 pts (c) Incorrect because of small computational error

   + 0 pts (c) incorrect

   + 0 pts You cited an outside source.
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6 Question 5 5.5 / 6

   + 6 pts Correct

✓ + 1 pts a) computed A^T A

✓ + 1 pts a) correct singular values

✓ + 1 pts b) U correct

✓ + 0.5 pts b) V correct

   + 0.5 pts b) SVD correct

✓ + 1 pts c) correct

✓ + 1 pts d) correct
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