
LS 30B-3 Midterm 1
Elizabeth Frances Elton

TOTAL POINTS

65.5 / 76

QUESTION 1

1 Orca/Sea Lion/Squid Model 11.5 / 14

✓ - 1 pts Orca birth rate - missed proportionality

constant (.005) or per capita term (extra R(t-17)

needed!)

✓ - 0.5 pts Orca birth rate - Time delay in both L and

R required

✓ - 0.5 pts Sea Lion death rate due to crowding

(0.4*L^2) - missed per capita term or proportionality

constant

✓ - 0.5 pts Sea Lion predation rate (0.1*R^2*L) -

missed per capita (orca) or sea lion proportionality

QUESTION 2

Modifying GI Model 10 pts

2.1 Time Delay 4 / 4

✓ - 0 pts Correct

2.2 Type I Diabetes and Insulin Production 2
/ 2

✓ - 0 pts Correct

2.3 Type II Diabetes and Glucose Secretion
2 / 2

✓ - 0 pts Correct

2.4 Kidney Failure and Excretion of Glucose
and Insulin 2 / 2

✓ - 0 pts Correct

QUESTION 3

Explaining HPG Model 10 pts

3.1 Comparison of Oscillations 4 / 5

✓ - 1 pts No mention of stable vs neutral oscillations

(but might have mentioned negative feedback loop

with implicit time delay, which is important for part b)

ST is also oscillating after perturbation.

3.2 Properties Causing Oscillations 5 / 5

✓ - 0 pts Correct

QUESTION 4

HPG Model and Tumors 14 pts

4.1 Transition from Oscillations to No
Oscillations 2 / 2

✓ - 0 pts Correct (We gave full credit for saying Hopf

bifurcation, although reverse Hopf bifurcation is the

best answer.)

4.2 Change Model to Stop Oscillations 4 / 4

✓ - 0 pts Correct

4.3 Type of Equilibria 4 / 4

✓ - 0 pts Correct

4.4 Limit Cycle Attractor Trajectories 4 / 4

✓ - 0 pts Correct

QUESTION 5

Basics of Neuron Model 11 pts

5.1 Action Potential 1 / 5

✓ - 1 pts Minor error in graph

✓ - 1 pts Stage 1 is incorrect

✓ - 1 pts Stage 2 is incorrect

✓ - 1 pts Stage 3 is incorrect

5.2 Match Trajectories 5 / 6

✓ - 0.5 pts Incorrect iv equilibrium - unstable spiral

inside LCA ("unstable spiral" only - OK; "LCA" only -

incorrect)

✓ - 0.5 pts Incorrect v equilibrium - unstable spiral

inside LCA ("unstable spiral" only - OK; "LCA" only -

incorrect)

QUESTION 6

Altering Gamma 11 pts



6.1 w'-nullcline 1 / 2

✓ - 1 pts Incorrect/missing graph

6.2 Equilibrium Points 6 / 6

✓ - 0 pts Correct

6.3 Explain Failure to Re-Polarize 2 / 3

✓ - 1 pts No mention of how the new stable

equilibrium point (the one furthest to the right)

prevents the cell from repolarizing/returning to

resting potential.

QUESTION 7

7 Euler's Method for Delay Differential
Equation 6 / 6

✓ - 0 pts Correct
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