
20W-MATH33B-1 Final Exam
JONATHAN CHAU

TOTAL POINTS

95 / 100

QUESTION 1

1 Question 1 10 / 10

✓ - 0 pts Correct

   - 1 pts minus sign error

   - 2 pts need to be in the form of "y = " form

   - 3 pts algebraic mistake need to be ln(x)

   - 1 pts miscelleneous algebraic mistake

   - 5 pts only the homogeneous equation substitution

was right

   - 2 pts the position of "+c" needs to be in

denominator

   - 8 pts tried

QUESTION 2

2 Question 2 15 / 15

✓ - 0 pts Correct

   - 3 pts some portion particular solution wrong/not

found correctly

   - 1 pts miscellaneous mistake

   - 6 pts answer for part (b) wrong

   - 2 pts general solution for 2(a) incomplete

QUESTION 3

Question 3 15 pts

3.1 3 (a) 10 / 10

✓ - 0 pts Correct

   - 4 pts Miscomputed one eigenvector.

   - 2 pts You found fundamental solutions, but forgot

C_1 and C_2.

   - 3 pts Miscomputed both eigenvectors.

   - 1 pts Write down the general solution, not just

fundamental solutions.

3.2 3(b) 5 / 5

✓ - 0 pts Correct

   - 1 pts Justification?

   - 2 pts Eigenvectors graphed in incorrect quadrants.

   - 2 pts Indicate direction travelled on solution

curves.

   - 2 pts The shape of your curves as t goes to infinity

or - infinity is wrong

   - 3 pts Draw solution curves in quadrants cut out by

eigenvectors.

   - 3 pts Draw the half-line solutions (the ones

corresponding to the eigenvectors).

QUESTION 4

4 Question 4 10 / 10

✓ - 0 pts Correct

   - 2 pts Your third fundamental solution is

wrong/missing.

   - 2 pts Your second fundamental solution is

wrong/missing.

   - 1 pts e^{2t} not e^t.

   - 2 pts System of coefficients solved

incorrectly/solution to IVP missing/incorrect.

   - 2 pts Your first fundamental solution is

wrong/missing.

QUESTION 5

5 Question 5 15 / 15

✓ - 0 pts Correct

   - 2 pts Identify block matrices

   - 3 pts Find eigenvalues for each block

   - 3 pts Find (generalized) eigenvectors for each

block

   - 4 pts Construct solutions for each block

   - 3 pts Combine solutions.

   - 1 pts Minor calculation error

   - 2 pts Moderate error in solution for one block



QUESTION 6

Question 6 15 pts

6.1 6(a) 5 / 5

✓ - 0 pts Correct

   - 2 pts Knew to find zeros of RHS.

   - 2 pts Correctly found at least one infinite family of

solutions.

   - 1 pts Found half of the solutions or made a

computational mistake.

6.2 6(b) 5 / 5

✓ - 0 pts Correct

   - 2 pts Included equilibria

   - 3 pts Solutions go in correct directions

   - 1 pts Violates uniqueness

   - 1 pts Small error

6.3 6(c) 4 / 5

   - 0 pts Correct

   - 2 pts Invoke hypotheses of existence and

uniqueness.

   - 3 pts Bound by equilibria

   - 1 pts Minor error

   - 1 pts Show it satisfies the hypotheses (show f and

f' are continuous).

✓ - 1 pts State that there are arbitrarily large or small

equilibria.

   - 1 pts Invoke existence and uniqueness.

QUESTION 7

Question 7 10 pts

7.1 7(a) 5 / 5

✓ - 0 pts Correct

   - 2 pts y_h /IF correct, didn't find y_p

   - 2 pts minor mistake / gap

   - 4 pts Major mistake/gap

   - 5 pts blank

   - 3 pts y_h/IF minor mistake/not simplified, didn't

find y_p

   - 1 pts y_h not simplifed

   - 3 pts y_h = ?

   - 1 pts typo

7.2 7(b) 3 / 3

✓ - 0 pts Correct:

   - 1 pts minor mistake (e.g. forget to say C can be

anything), gap, logic flow not clear

   - 2 pts some meaningful writings. not much detail

provided,  many gaps.

   - 3 pts nothing meaningful

7.3 7(c) 0 / 2

   - 0 pts Correct

   - 2 pts wrong

✓ - 1 pts didn't put in normal form y' = F(y,t) = 1/ (t^2 -

a^2) y + ...

✓ - 1 pts didn't check/state that \partial F/ \partial y =

1/(t^2 - a^2) or calculation is wrong

   - 1 pts Gap

QUESTION 8

8 Question 8 8 / 10

   - 0 pts Correct

   - 4 pts gap: did not verify (A-aI)^2 = 0

   - 4 pts minor mistake

✓ - 2 pts lack essential detail / some typos

   - 4 pts based on your flow, you didn't use math

induction to give a proof for A^n

   - 8 pts Major mistake
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1 Question 1 10 / 10

✓ - 0 pts Correct

   - 1 pts minus sign error

   - 2 pts need to be in the form of "y = " form

   - 3 pts algebraic mistake need to be ln(x)

   - 1 pts miscelleneous algebraic mistake
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2 Question 2 15 / 15

✓ - 0 pts Correct

   - 3 pts some portion particular solution wrong/not found correctly

   - 1 pts miscellaneous mistake

   - 6 pts answer for part (b) wrong

   - 2 pts general solution for 2(a) incomplete
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3.1 3 (a) 10 / 10

✓ - 0 pts Correct

   - 4 pts Miscomputed one eigenvector.

   - 2 pts You found fundamental solutions, but forgot C_1 and C_2.

   - 3 pts Miscomputed both eigenvectors.

   - 1 pts Write down the general solution, not just fundamental solutions.
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3.2 3(b) 5 / 5

✓ - 0 pts Correct

   - 1 pts Justification?

   - 2 pts Eigenvectors graphed in incorrect quadrants.

   - 2 pts Indicate direction travelled on solution curves.

   - 2 pts The shape of your curves as t goes to infinity or - infinity is wrong

   - 3 pts Draw solution curves in quadrants cut out by eigenvectors.

   - 3 pts Draw the half-line solutions (the ones corresponding to the eigenvectors).
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4 Question 4 10 / 10

✓ - 0 pts Correct

   - 2 pts Your third fundamental solution is wrong/missing.

   - 2 pts Your second fundamental solution is wrong/missing.

   - 1 pts e^{2t} not e^t.

   - 2 pts System of coefficients solved incorrectly/solution to IVP missing/incorrect.

   - 2 pts Your first fundamental solution is wrong/missing.
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5 Question 5 15 / 15

✓ - 0 pts Correct
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   - 3 pts Combine solutions.
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6.1 6(a) 5 / 5

✓ - 0 pts Correct

   - 2 pts Knew to find zeros of RHS.

   - 2 pts Correctly found at least one infinite family of solutions.

   - 1 pts Found half of the solutions or made a computational mistake.
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6.2 6(b) 5 / 5

✓ - 0 pts Correct

   - 2 pts Included equilibria

   - 3 pts Solutions go in correct directions

   - 1 pts Violates uniqueness

   - 1 pts Small error
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6.3 6(c) 4 / 5

   - 0 pts Correct

   - 2 pts Invoke hypotheses of existence and uniqueness.

   - 3 pts Bound by equilibria

   - 1 pts Minor error

   - 1 pts Show it satisfies the hypotheses (show f and f' are continuous).

✓ - 1 pts State that there are arbitrarily large or small equilibria.

   - 1 pts Invoke existence and uniqueness.
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7.2 7(b) 3 / 3

✓ - 0 pts Correct:

   - 1 pts minor mistake (e.g. forget to say C can be anything), gap, logic flow not clear

   - 2 pts some meaningful writings. not much detail provided,  many gaps.

   - 3 pts nothing meaningful
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7.3 7(c) 0 / 2

   - 0 pts Correct

   - 2 pts wrong

✓ - 1 pts didn't put in normal form y' = F(y,t) = 1/ (t^2 - a^2) y + ...

✓ - 1 pts didn't check/state that \partial F/ \partial y = 1/(t^2 - a^2) or calculation is wrong

   - 1 pts Gap
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8 Question 8 8 / 10

   - 0 pts Correct

   - 4 pts gap: did not verify (A-aI)^2 = 0

   - 4 pts minor mistake

✓ - 2 pts lack essential detail / some typos

   - 4 pts based on your flow, you didn't use math induction to give a proof for A^n

   - 8 pts Major mistake
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