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TOTAL POINTS

87.5 / 88

QUESTION 1

1 Modeling Problem I 10 / 10

✓ - 0 pts Correct

   - 1 pts Coeff of H^2 should be 0.2*2

   - 1 pts Wrong coefficient

QUESTION 2

Modeling Problem II 10 pts

2.1 Part a) 8 / 8

✓ - 0 pts Correct

   - 0.5 pts Wrong sign on one of the terms

   - 0.5 pts No time delay for B in Aprime and Bprime

   - 0.5 pts Wrong/missing exponent

   - 1 pts One wrong/missing term in

Aprime/Bprime/Cprime

   - 1 pts Extra term in Aprime/Bprime/Cprime

   - 2 pts Too many delays

   - 2 pts Two wrong terms in Aprime/Bprime/Cprime

   - 2 pts Missing final equations

   - 3 pts Incorrect Aprime equation

   - 3 pts Incorrect Bprime equation

   - 2 pts Incorrect Cprime equation

   - 8 pts Completely Incorrect

2.2 Part b) 1.5 / 2

   - 0 pts Correct

   - 1 pts Insufficient description

   - 1 pts Wrong flow diagram

   - 1 pts No mention of "long loop"

   - 1 pts No mention of "short loop"

✓ - 0.5 pts Wrong/incomplete Conclusion

   - 2 pts Incorrect

QUESTION 3

Eigenvalues and Diagonalization 10 pts

3.1 Part a) 5 / 5

✓ - 0 pts Correct

   - 1 pts Error in finding linearity

   - 0.5 pts Matrix error

   - 1 pts 1 wrong eigenvalue

   - 2 pts No work for finding linearity

   - 5 pts No work

   - 2 pts 2 wrong eigenvalues

   - 1 pts Calculation mistake

3.2 Part b) 5 / 5

✓ - 0 pts Correct

   - 2.5 pts Eigenvector for 4 - sqrt(15)

   - 2.5 pts Eigenvector for 4 + sqrt(15)

   - 2.5 pts Calculation errors for both eigenvectors

   - 1.25 pts Calculation error for one eigenvector

   - 1 pts Writing final eigenvectors incorrectly

(fractions)

   - 1 pts Writing final eigenvectors incorrectly

(numbers/placement in vector)

   - 1 pts Writing final eigenvectors incorrectly

(incorrect variable usage)

   - 5 pts No attempt

   - 1 pts Not writing final answer in vector form

QUESTION 4

Linear Discrete-Time Models I 10 pts

4.1 Part a) 4 / 4

✓ - 0 pts Correct

   - 2 pts Partially incorrect/ incomplete

   - 4 pts No diagram

4.2 Part b) 6 / 6



✓ - 0 pts Correct

   - 2 pts one to two incorrect values

   - 4 pts three to six incorrect values

   - 6 pts six to nine incorrect values

QUESTION 5

Linear Discrete-Time Models II 10 pts

5.1 Part a) 2 / 2

✓ - 0 pts Correct

   - 1 pts Partially Correct: Tried to explain

   - 2 pts Incorrect: Stable Node not Specified or

explanation incorrect

5.2 Part b) 2 / 2

✓ - 0 pts Correct: Good attempt towards answer

   - 1 pts Partial Explanation Given or Calculation

Done: Some attempt made

   - 2 pts Incorrect

5.3 Part c) 3 / 3

✓ - 0 pts Correct: Good attempt

   - 1 pts Calculation of Xo only: No explanation

   - 2 pts Incorrect calculation or explanation only

   - 3 pts Incorrect: Explanation and Calculation

5.4 Part d) 3 / 3

✓ - 0 pts Correct: Good Attempt

   - 1 pts Partial Calculation & Explanation

   - 2 pts Some incorrect or no calculation. Explanation

only

   - 3 pts Incorrect

QUESTION 6

6 Linear Differential Equations 10 / 10

✓ - 0 pts Correct

   - 1 pts Incorrect Matrix

   - 2 pts Incorrect Eigenvalues

   - 1 pts Incorrect Eigenvector

   - 1 pts Incorrect Eigenvector

   - 1 pts Incorrect Graph Setup

   - 1 pts Incorrect Eigenaxis

   - 1 pts Incorrect Eigenaxis

   - 1 pts Incorrect Flow Direction of Axis

   - 1 pts Incorrect Flow Direction of Axis

   - 1 pts Partially Incorrect Eigenvalues

QUESTION 7

Tangent Plane and Linear
Approximation 10 pts

7.1 Part a) 2 / 2

✓ - 0 pts Correct

   - 1 pts Incorrect equation

7.2 Part b) 3 / 3

✓ - 0 pts Correct

   - 1.5 pts 1 incorrect eq + answer

   - 1 pts No final answer

7.3 Part c) 3 / 3

✓ - 0 pts Correct

   - 1.5 pts Partially correct equation

7.4 Part d) 2 / 2

✓ - 0 pts Correct

QUESTION 8

The Jacobian 10 pts

8.1 Part a) 4 / 4

✓ - 0 pts Correct

   - 1 pts Missing point (3,6)

   - 0.5 pts Incorrect point (0,15)

   - 0.5 pts Incorrect point (3,6)

   - 0.5 pts Incorrect point (12,0)

8.2 Part b) 4 / 4

✓ - 0 pts Correct

   - 1 pts Incorrect stability for (12,0)

   - 4 pts No answer

   - 1 pts No stability for (3,6)

   - 1 pts Incorrect stability for (0,15)

   - 1 pts Incorrect stability for (3,6)



8.3 Part c) 2 / 2

✓ - 0 pts Correct

   - 1 pts Insufficient explanation

   - 2 pts Incorrect

QUESTION 9

9 1-D Optimization 4 / 4

✓ + 2 pts correct critical points {sqrt(2), -sqrt(2), -3/4}

✓ + 2 pts correct test {min, min, max}

   + 0 pts wrong

QUESTION 10

10 2-D Optimization 4 / 4

✓ - 0 pts All correct

   - 1 pts Failed to show correct critical points: (0,0),

(2,0)

   - 1 pts Failed to show correct gradients

   - 1 pts Failed to show correct Jacobian of the

gradient

   - 1 pts Failed to analyze each critical point

   - 4 pts All incorrect/ Blank page
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