20W-LIFESCI30B-2 Final Exam

CHRISTINA KILKEARY

TOTAL POINTS

87.5/88

QUESTION 1

1Modeling Problem | 10/10
v - 0 pts Correct
- 1 pts Coeff of H*2 should be 0.2*2
- 1 pts Wrong coefficient

QUESTION 2
Modeling Problem Il10 pts

21Parta)s/s
v - 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

2.2Partb)15/2
- 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"
v - 0.5 pts Wrong/incomplete Conclusion

- 2 pts Incorrect

QUESTION 3

Eigenvalues and Diagonalization 10 pts

31Parta)s/5

v - 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

3.2Parth)s/5
v - 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 | 10 pts

41Parta)a/a
v - 0 pts Correct
- 2 pts Partially incorrect/ incomplete

- 4 pts No diagram

42Partb)e/e



v - 0 pts Correct
- 2 pts one to two incorrect values
- 4 pts three to six incorrect values

- 6 pts six to nine incorrect values

- 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

QUESTION 5

Linear Discrete-Time Models Il 10 pts
Approximation 10 pts
5.1 Parta)2/2

v - 0 pts Correct 7.1 Part a) 2/2

- 1 pts Partially Correct: Tried to explain v - 0 pts Correct

- 2 pts Incorrect: Stable Node not Specified or - 1pts Incorrect equation
explanation incorrect
72 Partb)3/3

5.2Partb)2/2 v - 0 pts Correct

v - 0 pts Correct: Good attempt towards answer
- 1 pts Partial Explanation Given or Calculation - 1 pts No final answer

Done: Some attempt made
73Partc)3/3

v - 0 pts Correct

- 2 pts Incorrect

53Partc)3/3

v - 0 pts Correct: Good attempt
7.4Partd)2/2

v - 0 pts Correct

- 1 pts Calculation of Xo only: No explanation

- 2 pts Incorrect calculation or explanation only

- 3 pts Incorrect: Explanation and Calculation
QUESTION 8

5.4 Partd)3/3 The Jacobian 10 pts

v - 0 pts Correct: Good Attempt

- 1 pts Partial Calculation & Explanation 8.1 Part a) 4/4

- 2 pts Some incorrect or no calculation. Explanation v - 0 pts Correct

only - 1 pts Missing point (3,6

- 0.5 pts Incorrect point

- 3 pts Incorrect 0,15)
3

,6)
- 0.5 pts Incorrect point (12,0)

)
(
- 0.5 pts Incorrect point (
QUESTION 6 (
6 Linear Differential Equations 10/10

g2Parth)a/a
v - 0 pts Correct

v - 0 pts Correct
- 1 pts Incorrect Matrix

- 1.5 pts 1incorrect eq + answer

- 1.5 pts Partially correct equation

- 1 pts Incorrect stability for (12,0)

- 2 pts Incorrect Eigenvalues
- 4 pts No answer

- 1 pts Incorrect Eigenvector
P 9 - 1 pts No stability for (3,6)

- 1 pts Incorrect Eigenvector

- 1 pts Incorrect stability for (0,15)

- 1 pts Incorrect Graph Setup

- 1 pts Incorrect stability for (3,6)

- 1 pts Incorrect Eigenaxis



83Partc)2/2
v - 0 pts Correct
- 1 pts Insufficient explanation

- 2 pts Incorrect

QUESTION 9

91-D Optimization 4/ 4
v + 2 pts correct critical points {sqrt(2), -sqrt(2), -3/4}
v + 2 pts correct test {min, min, max}

+ 0 pts wrong

QUESTION 10

10 2-D Optimization 4/4

v - 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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INSTRUCTIONS

e The actual questions will be provided on our CCLE site at 6:00 PM (PDT) on Monday 3/16.

e Please write your answer to each question in the corresponding space in this booklet.

e You are allowed to use any and all resources, including talking to your classmates.
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1. Modeling Problem I (10 pts)
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2. Modeling Problem 11 _ ,
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Modeling Problem II (continued)
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3. Eigenvalues and Diagonalization

) o )= Ca) oms HD 5 (%)

F) = (- = (2)- (3=

_T-1 -2
£ 5 0\]
“i=x -9 \\\ e
L A~ | - © e e\osevwo\ues of { are
-3 (9=3) = (2)(5) =0 RN H+ 115
Mk %185 = o e .
R R I TS
- ¥Zjco
2
- 8r20s
- 4* {5
) (5 pts) (the entnes of yout VeUrors Should not have froch ont i Heam)
Mz Mv = 2V
(M- 2T)v=0

@ —;H_ (- 1), Y=o | ['5' }M:‘,} ACRAIN

- (=x —2y= (4-J5) x
TQ\ YA l-hj-s o \\J 0

0 q,rc, USx+ayz (4-378)y
-5- ﬁ =7 0 ‘ﬁ(s"{.‘\\x—l\\-o
5 5-‘475 v}: (5% +6+fw)y = ©
Second: Ciws ‘3““5 eqanon Usm‘i secend fow equahon
ox+ (5-IB)y=zo0 Sx+ (5+ Bl =0
-6+ 15 % w ~2=0%
Xz Ty | =
-5+ Ii% A\ ( 2 J_e \.
N = ( 5 V)
Y \

= —6+1Ts>5 'V1:< 5J—5)
("




4 \ | Vi B {9
The Last Six Digits of Your Student ID number
V4. Linear Discrete-Time Models I (10 pts)
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5. Linear Discrete-Time Models II
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Linear Discrete-Time Models I1 (continued)
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6. Linear Differential Equation Models (10 pts)
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Linear Differential Equation Models (continued)
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7. Tangent Plane and Linear Approximation
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1

Tangent Plane and Linear Approximation (continued)

‘) (3 pts)
_ ofF) of
1-Z, g;\wu.w.\.(x—xo\ ) 5_‘1-
Z-21 2 (-5)(x=D= 34(y-2)
=4 =

T X+ D o+ Y- (¥
2= =-B%X+ 34y -Y42

(o

e Ex ey -u2l

d) (2 pts)

VSR He avnow port ond efhmatie

£(1.62,1.98) = —5(1.02)» 3U(1.98) = 4L
= -5, + G1.32-41
£(1.02,1.9%) = 20.22

11

*\Y "N
\kic,\fo\ ( \

£ (102 1.a8)



Y

‘ y |
The Last Six Digits of Your Student ID number

8. The Jacobian
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The Jacobian (continued)
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The Jacobian (continued)
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“9. 1-D Optimization (Extra Credit 4 pts)
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“10. 2-D Optimization (Extra Credit 4 pts)
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2-D Optimization (corEinued)
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