
LS 30B-3 Final Exam
Elizabeth Frances Elton

TOTAL POINTS

87.5 / 96

QUESTION 1

1 Flu Model 6.5 / 8

✓ - 0.5 pts Assumption 1: Missing entire term from

either S' or I' equation; included sigmoid function, or

missed variables, or included extra variables in both

equations

✓ - 1 pts Assumption 7: Missing 0.005M in either S' or

M' equation

QUESTION 2

Oscillations & Attractors 15 pts

2.1 Center 2 / 3

✓ - 0.5 pts Partially incorrect oscillation type,

including "stable" (correct: neutral or center; "stable"

=/= "neutrally stable", see page 176 in book)

✓ - 0.5 pts Partially incorrect attractor type, including

"center" (correct: none)

2.2 Stable Spiral 3 / 3

✓ - 0 pts Correct

2.3 Unstable Spiral 2.5 / 3

✓ - 0.5 pts Partially incorrect or incomplete attractor

type, including "unstable spiral" or "unstable EP"

only (correct: no attractor)

2.4 Limit Cycle Attractor 3 / 3

✓ - 0 pts Correct

2.5 Chaos 3 / 3

✓ - 0 pts Correct

QUESTION 3

Composition of Linear Functions 9 pts

3.1 Make Matrix for f 3 / 3

✓ - 0 pts Correct

3.2 fog 3 / 3

✓ - 0 pts Correct

3.3 gof 3 / 3

✓ - 0 pts Correct

QUESTION 4

Linear Functions and Eigen-Stuff 12 pts

4.1 Could f be linear? 3 / 3

✓ - 0 pts Correct

4.2 Matrix for 7 state variables 3 / 3

✓ - 0 pts Correct

4.3 Mathematical equation for eigenvalues
& eigenvectors 2 / 2

✓ - 0 pts Correct

4.4 Eigenvectors of g 3 / 4

✓ - 1 pts Incorrect or missing eigenvalue (L=3)

QUESTION 5

Gorilla Matrix Model 16 pts

5.1 Writing Model 8 / 8

✓ - 0 pts Correct

5.2 Modify for Ebola 2 / 2

✓ - 0 pts Correct

5.3 Sequence of Years 2 / 2

✓ - 0 pts Correct (M^4*E*M^2)

5.4 Decline? 1 / 4

✓ - 1 pts Incorrect or no usage of eigenvalue; OR

incorrect usage of eigenvector instead of eigenvalue

✓ - 1 pts No mention of population declining / going

extinct

✓ - 1 pts Incorrect or no mention of decline by 5.6%

(or 0.056) per year

QUESTION 6

Dynamics of Mouth Bacteria 12 pts

6.1 Find Trivial Equilibrium Points 3 / 3



✓ - 0 pts Correct - (0,0), (0,15), (12,0)

6.2 Find Jacobian in Terms of M and S 4 / 4

✓ - 0 pts Correct

6.3 Classify Non-Trivial Equilibrium Point &
Coexist 4.5 / 5

✓ - 0.5 pts c) Correct characteristic equation -

incorrect calculation of eigen values

QUESTION 7

7 Linear Approximation for BMI 8 / 9

✓ - 1 pts Wrong delta-W or delta-H (or don't use)

QUESTION 8

Hopf Bifurcation 7 pts

8.1 Change in Equilibrium Points 4 / 4

✓ - 0 pts Correct

8.2 Parameter Value 3 / 3

✓ - 0 pts Correct

QUESTION 9

9 Optimization of Drug Dose 8 / 8

✓ - 0 pts Correct
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