
20W-MATH33A-1 Final Exam
NEIL VAISHAMPAYAN

TOTAL POINTS

97 / 100

QUESTION 1

1 Problem 1 10 / 10

✓ - 0 pts Correct

   - 8 pts Some work

   - 3 pts One Correct Vector

QUESTION 2

2 Probelm 2 10 / 10

✓ - 0 pts Correct

   - 5 pts Half Right

   - 1 pts Sign Error

   - 10 pts Incorrect

   - 8 pts What is the basis?

QUESTION 3

3 Problem 3 10 / 10

✓ - 0 pts Correct

   - 1 pts 1 numerical error

   - 2 pts 1 gram-schmidt error

   - 10 pts no progress/incorrect method

   - 8 pts gram schmidt in wrong order

   - 2 pts final answer is illegible but working is correct

   - 4 pts major numerical and gram schmidt errors

   - 3 pts method to compute R incorrect

   - 3 pts Q not an orthogonal matrix

QUESTION 4

4 Problem 4 10 / 10

✓ - 0 pts Correct

   - 5 pts half correct method

   - 8 pts incorrect method

   - 1 pts wrong sign

   - 2 pts forgot to normalise

   - 1 pts numerical error

   - 10 pts no submission

QUESTION 5

5 Problem 5 10 / 10

✓ - 0 pts Correct

   - 1 pts Computational error

   - 7 pts Used dot product formula for coordinates in

non-orthogonal basis

   - 7 pts Used A instead of Q.

   - 0 pts Incomplete (variable adjustment)

   - 2 pts Several computational errors

   - 2 pts Sanity check failure (variable adjustment)

   - 10 pts No credit.

QUESTION 6

6 Problem 6 10 / 10

✓ - 0 pts Correct

   - 1 pts Computational error

   - 1 pts Sanity check failure (variable adjustment)

   - 1 pts Unclear (variable adjustment)

   - 10 pts No credit

   - 5 pts Fit the wrong family of curves

QUESTION 7

7 Problem 7 18 / 20

   - 0 pts everything is correct

   - 20 pts everything is incorrect

✓ - 2 pts You did not find an explicit form of A^n.

   - 1 pts The formula for A^n is incorrect.

✓ - 0 pts the formula for q(p_1,p_2) is incorrect.

   - 1 pts eigenvectors correspond to wrong

eigenvalues

   - 2 pts You do not use eigenvalues of A to find the

Min and Max of q(x,y).

   - 2 pts You did not explain why switching to the

principal axes coordinates preserves the unit circle.

   - 4 pts The explanation you provide for finding Max

and Min of q(x,y) is incorrect.



   - 2 pts You did not find the correct Max and Min of

q(x,y).

   - 2 pts You do not see the difference between a

Max (Min) and the points where it is achieved.

   - 4 pts Did not demonstrate understanding of

quadratic forms.

   - 1 pts the first eigenvector is incorrect

QUESTION 8

8 Problem 8 10 / 10

✓ - 0 pts Correct

   - 10 pts Did not find the determinant.

   - 3 pts The Sarrus rule is not applicable.

   - 4 pts Computation incomplete, conclusion

incorrect.

QUESTION 9

9 Problem 9 9 / 10

   - 0 pts Correct

   - 1 pts The squared length of the second vector is

14, not 15

✓ - 1 pts 150.8 rounds to 151

   - 3 pts Wrong answer.

   - 10 pts Problem not attempted.

   - 3 pts Did not find the answer in the required form.
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1 Problem 1 10 / 10

✓ - 0 pts Correct

   - 8 pts Some work

   - 3 pts One Correct Vector
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2 Probelm 2 10 / 10

✓ - 0 pts Correct

   - 5 pts Half Right

   - 1 pts Sign Error

   - 10 pts Incorrect

   - 8 pts What is the basis?
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3 Problem 3 10 / 10

✓ - 0 pts Correct

   - 1 pts 1 numerical error

   - 2 pts 1 gram-schmidt error

   - 10 pts no progress/incorrect method

   - 8 pts gram schmidt in wrong order

   - 2 pts final answer is illegible but working is correct

   - 4 pts major numerical and gram schmidt errors

   - 3 pts method to compute R incorrect

   - 3 pts Q not an orthogonal matrix

Page 9





4 Problem 4 10 / 10

✓ - 0 pts Correct

   - 5 pts half correct method

   - 8 pts incorrect method

   - 1 pts wrong sign

   - 2 pts forgot to normalise

   - 1 pts numerical error

   - 10 pts no submission
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5 Problem 5 10 / 10

✓ - 0 pts Correct

   - 1 pts Computational error

   - 7 pts Used dot product formula for coordinates in non-orthogonal basis

   - 7 pts Used A instead of Q.

   - 0 pts Incomplete (variable adjustment)

   - 2 pts Several computational errors

   - 2 pts Sanity check failure (variable adjustment)

   - 10 pts No credit.
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6 Problem 6 10 / 10

✓ - 0 pts Correct

   - 1 pts Computational error

   - 1 pts Sanity check failure (variable adjustment)

   - 1 pts Unclear (variable adjustment)

   - 10 pts No credit

   - 5 pts Fit the wrong family of curves
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7 Problem 7 18 / 20

   - 0 pts everything is correct

   - 20 pts everything is incorrect

✓ - 2 pts You did not find an explicit form of A^n.

   - 1 pts The formula for A^n is incorrect.

✓ - 0 pts the formula for q(p_1,p_2) is incorrect.

   - 1 pts eigenvectors correspond to wrong eigenvalues

   - 2 pts You do not use eigenvalues of A to find the Min and Max of q(x,y).

   - 2 pts You did not explain why switching to the principal axes coordinates preserves the unit circle.

   - 4 pts The explanation you provide for finding Max and Min of q(x,y) is incorrect.

   - 2 pts You did not find the correct Max and Min of q(x,y).

   - 2 pts You do not see the difference between a Max (Min) and the points where it is achieved.

   - 4 pts Did not demonstrate understanding of quadratic forms.

   - 1 pts the first eigenvector is incorrect
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8 Problem 8 10 / 10

✓ - 0 pts Correct

   - 10 pts Did not find the determinant.

   - 3 pts The Sarrus rule is not applicable.

   - 4 pts Computation incomplete, conclusion incorrect.
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9 Problem 9 9 / 10

   - 0 pts Correct

   - 1 pts The squared length of the second vector is 14, not 15

✓ - 1 pts 150.8 rounds to 151

   - 3 pts Wrong answer.

   - 10 pts Problem not attempted.

   - 3 pts Did not find the answer in the required form.
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