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TOTAL POINTS

97 / 100

QUESTION 1

1 homogeneous of degree 2 7 / 7

✓ - 0 pts Correct

   - 2 pts multiple computational mistakes

   - 5 pts correct integrating factor, but...

   - 2 pts didn't give the explicit solution for y

   - 1 pts computation error

   - 7 pts wrong answer

QUESTION 2

second order 13 pts

2.1 general homogeneous 2 / 2

✓ + 1 pts Correct roots of characteristic polynomial

✓ + 1 pts Correct general solution given chosen roots

   + 0 pts Incorrect / minimal progress

2.2 particular 2 / 2

✓ - 0 pts Correct (given answer to part 1)

   - 1 pts Minor mistake in setup

   - 2 pts Incorrect / minimal progress

2.3 ex/uniqueness thé 2 / 2

✓ - 0 pts Correct

   - 1 pts Did not get multiple solutions in previous

part, but made no mention that the initial data was

given at different points

   - 1 pts Stating that uniqueness doesn't apply, but

does not give correct reason why

   - 2 pts Incorrect / minimal progress

2.4 particular (poly) 2 / 2

✓ + 2 pts Correct

   + 1 pts Attempting method of undetermined

coefficients

   + 0 pts Incorrect / minimal progress

2.5 particular (cos) 4 / 4

✓ + 4 pts Correct

   + 2 pts Identifying by some means that we're in the

"exceptional case"

   + 1 pts Attempting method of undetermined

coefficients

   + 0 pts Incorrect / minimal progress

2.6 general inhomogeneous 1 / 1

✓ - 0 pts Correct (given previous work)

   - 1 pts Incorrect / minimal progress

QUESTION 3

3 linear system 10 / 10

✓ + 1 pts eigenvalues

✓ + 1 pts eigenvector -1

✓ + 1 pts eigenvector 2

✓ + 1 pts squaring matrix (A-2I)

✓ + 1 pts generalized eigenvector 2

✓ + 2 pts solutions to 2

✓ + 1 pts general solution

✓ + 2 pts initial value correct

   + 1 pts error in initial value

   + 0 pts incorrect/no solution

QUESTION 4

second order 3 pts

4.1 solutions 2 / 2

✓ - 0 pts Correct

   - 2 pts Minimal progress

4.2 solution ass. homogeneous 1 / 1

✓ - 0 pts Correct

   - 1 pts Incorrect / minimal progress



QUESTION 5

linear system 9 pts

5.1 general solution 6 / 6

✓ + 6 pts Correct

   + 1 pts Correct characteristic polynomial

   + 1 pts Correct eigenvalues given characteristic

polynomial

   + 1 pts Valid setup to find eigenvector

   + 1 pts Correct eigenvector

   + 1 pts Writing out the complex-valued solution

e^(λt)v, or using a formula to skip this step

   + 1 pts Final real-valued solution given previous

work

   + 0 pts Incorrect / minimal progress

5.2 spiral 1 / 1

✓ - 0 pts Correct

   - 1 pts Did not specify that Re(λ) not equal 0 or

check T^2-4D<0

   - 1 pts Incorrect / skipped

5.3 sink/source 1 / 1

✓ - 0 pts Correct

   - 1 pts Incorrect / skipped

5.4 direction 1 / 1

✓ - 0 pts Correct

   - 1 pts Incorrect / skipped

QUESTION 6

autonomous 8 pts

6.1 phase line 3 / 3

✓ + 3 pts Correct

   + 1 pts Correct equilibrium points

   + 1 pts Correct graph or derivative test

   + 1 pts Correct phase line arrows given graph

   + 0 pts Incorrect / minimal progress

6.2 sketch 3 / 3

✓ + 3 pts Correct (given previous work)

   + 1 pts Equilibrium lines

   + 1 pts Identifying stability of equilibrium lines

   + 1 pts Sketch of solutions in each region given

previous work

   + 0 pts Incorrect / minimal progress

6.3 exists?? 2 / 2

✓ + 1 pts Correct conclusion (no)

✓ + 1 pts Correct reasoning (x(0)=1 corresponds to

equilibrium solution x(t)=1; apply uniqueness)

   + 0 pts Incorrect / minimal progress

QUESTION 7

Existence uniques 5 pts

7.1 x_0(0)=2 3 / 3

✓ - 0 pts Correct

   - 1 pts no/wrong partial derivative, i.e., no

uniqueness theorem

   - 1 pts no correct interval for x

   - 1 pts no correct interval for t

   - 1 pts not for that specific point

   - 3 pts wrong answer

7.2 x_0(1)=1? 2 / 2

✓ - 0 pts Correct

   - 1 pts wrong reason

   - 2 pts wrong answer

QUESTION 8

8 Matrices 8 / 9

✓ + 1 pts A Nodal

✓ + 1 pts A source

✓ + 1 pts A picture

   + 1 pts B star

✓ + 1 pts B sink

✓ + 1 pts B picture

✓ + 1 pts C degenerate node

✓ + 1 pts C source

✓ + 1 pts D sattle

   + 0 pts everything wrong/no solution



QUESTION 9

9 3. order -> linear system 2 / 3

✓ + 1 pts substitution v_1=y'

✓ + 1 pts substitution v_2=v_1'=y''

   + 1 pts right form

   + 0 pts wrong/no solution

QUESTION 10

10 roast in oven 8 / 8

✓ - 0 pts Correct

   - 4 pts correct formula, but wrong after.

   - 6 pts correct setting, but wrong integration

   - 1 pts computational miss

   - 2 pts multiple computational mistakes

QUESTION 11

11 mixing problem 9 / 9

✓ - 0 pts Correct

   - 1 pts 1 rate in/out incorrect

   - 2 pts 2 rates in/out incorrect

   - 2 pts initial value incorrect

   - 1 pts wrongly written in matrix

   - 7 pts wrong matrix/no matrix

   + 1 pts rate in - rate out

QUESTION 12

12 integrating factor 4 / 4

✓ + 4 pts Correct

   + 1 pts Writing exactness condition

   + 1 pts Computing correct derivatives

   + 1 pts a=3

   + 1 pts b=2

   + 0 pts Skipped / minimal progress

QUESTION 13

2. order 12 pts

13.1 fundamental set of solutions 6 / 6

✓ - 0 pts Correct

   - 2 pts Do not check linearly independency

   - 1 pts one computation error

   - 2 pts -2 two computation errors

   - 3 pts Three computation errors

   - 6 pts wrong answer

13.2 variation of parameters 5 / 6

   - 0 pts Correct

✓ - 1 pts a computational error

   - 2 pts multiple computational errors

   - 1 pts wrong general solution

   - 4 pts do not remember formulas
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