
20W-MATH32B-3 Final Exam
ZACK HIRSCHHORN

TOTAL POINTS

97 / 100

QUESTION 1

1 Q1 8 / 8

✓ + 2 pts Parametrization

✓ + 2 pts Derivative of parametrization and

magnitude

✓ + 2 pts Correct integral set up

✓ + 1 pts Attempt at integration

✓ + 1 pts Correct answer

   + 1 pts Error in integral set up

   + 1 pts Error in parametrization

   + 0 pts No attempt

QUESTION 2

2 Q2 7 / 8

✓ + 4 pts Correct bounds (no penalty if incorrect

units)

✓ + 2 pts Attempt at integration

   + 2 pts Correct answer with correct units

   + 1 pts Incorrect answer with correct units (some

mistake in integration or evaluating at bounds)

✓ + 1 pts Correct answer with incorrect units

   + 2 pts Incorrect bounds or partially correct bounds

QUESTION 3

3 Q3 4 / 5

   + 3 pts Correct bounds

✓ + 1 pts Function in corresponding coordinate

system

✓ + 1 pts Integrating factor in corresponding

coordinate system

✓ + 2 pts At least one incorrect bound

   + 0 pts No attempt

   + 2 pts Did not leave as 3D integral, but correct 2D

integral

QUESTION 4

4 Q4 5 / 5

✓ + 3 pts Correct bounds

✓ + 1 pts Function in corresponding coordinate

system

✓ + 1 pts Integrating factor in corresponding

coordinate system

   + 2 pts At least one bound incorrect

   + 0 pts No attempt

QUESTION 5

5 Q5a 2 / 2

✓ - 0 pts Correct

   - 1 pts Minor mistakes (including confusion of curl vs

curl_z)

   - 2 pts Major mistakes, incorrect, etc

QUESTION 6

6 Q5b 6 / 6

✓ - 0 pts Correct

   - 1 pts Minor errors (missing cos(1), etc)

   - 3 pts Correct param's / direction vectors, but

integrating F1-F1+F2-F2

   - 4 pts Reasoned -C2=C4, etc, no parametrizations,

no consideration of F

   - 4 pts Shows r but not r', claims each dot product is

0 with no justification (no consideration of F)

   - 5 pts No use of dot product, evaluation of integrals

doesn't make sense

   - 3 pts Correct param's/direction vectors, but uses

F(endpoint) rather than F(param)

   - 4 pts Used F(endpoint) to justify F along curve (no

param)

   - 4 pts Incorrect notion of line integration, but

recognized that both components of F have roots at

0,1 correctly

   - 2 pts Many minor errors



   - 3 pts Did half of the curves correctly

   - 6 pts Nothing

   - 5 pts Some ideas, but nothing helpful

QUESTION 7

7 Q6 10 / 10

✓ - 0 pts Correct

   - 3 pts Incorrect parameterisation

   - 2 pts Incorrect normal

   - 3 pts Incorrect surface integral formula.

   - 2 pts Incorrect final answer.

QUESTION 8

8 Q7 10 / 10

✓ - 0 pts Correct

   - 2 pts Did not complete loop.

   - 3 pts Incorrect form of Green's Theorem.

   - 2 pts Incorrect line integral (Not counting

orientation, should be 1)

   - 2 pts Incorrect double integral (Should be

6xArea=3\\pi+6) .

   - 1 pts Incorrect final answer.

QUESTION 9

9 Q8 5 / 6

   - 0 pts Correct

✓ - 1 pts Orientation error

   - 2 pts Used unnormalized normal vector

   - 2 pts Parametrization mistake

   - 5 pts Used Green's Theorem without changing

coordinates first

   - 6 pts No significant work

QUESTION 10

10 Q9 6 / 6

✓ - 0 pts Correct

   - 2 pts Generic arithmetic error

   - 3 pts Counted the total contribution of S_1, ..., S_5

as 5

   - 2 pts Orientation/sign error

   - 6 pts No significant progress

QUESTION 11

11 Q10 8 / 8

✓ - 0 pts Correct

   - 2 pts Integration error

   - 7 pts Tried to apply Stokes' Theorem

   - 8 pts No significant work

1      Spherical, in this case

QUESTION 12

12 Q11 6 / 6

✓ - 0 pts Correct

   - 1 pts Minor mistakes / unclear logical flow

   - 3 pts Logic backwards in meaningful way

   - 4 pts Most pieces there, but combined with

nonsense / no logical flow

   - 4 pts Attempted curl(f grad g) directly, did not use

product rule properly

   - 4 pts Translated product rule and used Stokes, but

nothing else helpful.

   - 5 pts Believed both sides were equal to zero, no

use of product rule or Stokes

   - 4 pts Believed f curl( grad g) was a scalar function,

thus could not be dotted with vector dS

   - 5 pts Wrote Stokes with a product, but didn't use

product rule or get any further

   - 6 pts Nothing

QUESTION 13

13 Q12 4 / 4

✓ - 0 pts Correct

   - 1 pts Small errors

   - 2 pts Some good ideas but also unclear

   - 3 pts Did an example only

   - 3 pts Tried to relate to "bent volume" being empty

because the vectors are tangent

   - 3 pts Algebraic mistakes with triple product, no

mention of orthogonality

   - 4 pts Nothing helpful

QUESTION 14

14 Q13 6 / 6



✓ - 0 pts Correct

   - 3 pts all signs wrong (completely backwards)

   - 1 pts one sign wrong

   - 2 pts two signs wrong, but still has some + some -

   - 3 pts three signs wrong

   - 4 pts No signs

   - 6 pts Nothing helpful

QUESTION 15

15 Q14 10 / 10

✓ - 0 pts All correct

   - 2 pts A wrong

   - 2 pts B wrong

   - 2 pts C wrong

   - 2 pts D wrong

   - 2 pts E wrong
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1 Q1 8 / 8

✓ + 2 pts Parametrization

✓ + 2 pts Derivative of parametrization and magnitude

✓ + 2 pts Correct integral set up

✓ + 1 pts Attempt at integration

✓ + 1 pts Correct answer

   + 1 pts Error in integral set up

   + 1 pts Error in parametrization

   + 0 pts No attempt
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2 Q2 7 / 8

✓ + 4 pts Correct bounds (no penalty if incorrect units)

✓ + 2 pts Attempt at integration

   + 2 pts Correct answer with correct units

   + 1 pts Incorrect answer with correct units (some mistake in integration or evaluating at bounds)

✓ + 1 pts Correct answer with incorrect units

   + 2 pts Incorrect bounds or partially correct bounds
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3 Q3 4 / 5

   + 3 pts Correct bounds

✓ + 1 pts Function in corresponding coordinate system

✓ + 1 pts Integrating factor in corresponding coordinate system

✓ + 2 pts At least one incorrect bound

   + 0 pts No attempt

   + 2 pts Did not leave as 3D integral, but correct 2D integral
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4 Q4 5 / 5

✓ + 3 pts Correct bounds

✓ + 1 pts Function in corresponding coordinate system

✓ + 1 pts Integrating factor in corresponding coordinate system

   + 2 pts At least one bound incorrect

   + 0 pts No attempt
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5 Q5a 2 / 2

✓ - 0 pts Correct

   - 1 pts Minor mistakes (including confusion of curl vs curl_z)

   - 2 pts Major mistakes, incorrect, etc
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6 Q5b 6 / 6

✓ - 0 pts Correct

   - 1 pts Minor errors (missing cos(1), etc)

   - 3 pts Correct param's / direction vectors, but integrating F1-F1+F2-F2

   - 4 pts Reasoned -C2=C4, etc, no parametrizations, no consideration of F

   - 4 pts Shows r but not r', claims each dot product is 0 with no justification (no consideration of F)

   - 5 pts No use of dot product, evaluation of integrals doesn't make sense

   - 3 pts Correct param's/direction vectors, but uses F(endpoint) rather than F(param)

   - 4 pts Used F(endpoint) to justify F along curve (no param)

   - 4 pts Incorrect notion of line integration, but recognized that both components of F have roots at 0,1 correctly

   - 2 pts Many minor errors

   - 3 pts Did half of the curves correctly

   - 6 pts Nothing

   - 5 pts Some ideas, but nothing helpful
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7 Q6 10 / 10

✓ - 0 pts Correct

   - 3 pts Incorrect parameterisation

   - 2 pts Incorrect normal

   - 3 pts Incorrect surface integral formula.

   - 2 pts Incorrect final answer.
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8 Q7 10 / 10

✓ - 0 pts Correct

   - 2 pts Did not complete loop.

   - 3 pts Incorrect form of Green's Theorem.

   - 2 pts Incorrect line integral (Not counting orientation, should be 1)

   - 2 pts Incorrect double integral (Should be 6xArea=3\\pi+6) .

   - 1 pts Incorrect final answer.
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9 Q8 5 / 6

   - 0 pts Correct

✓ - 1 pts Orientation error

   - 2 pts Used unnormalized normal vector

   - 2 pts Parametrization mistake

   - 5 pts Used Green's Theorem without changing coordinates first

   - 6 pts No significant work
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10 Q9 6 / 6

✓ - 0 pts Correct

   - 2 pts Generic arithmetic error

   - 3 pts Counted the total contribution of S_1, ..., S_5 as 5

   - 2 pts Orientation/sign error

   - 6 pts No significant progress
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11 Q10 8 / 8

✓ - 0 pts Correct

   - 2 pts Integration error

   - 7 pts Tried to apply Stokes' Theorem

   - 8 pts No significant work

1      Spherical, in this case

Page 25





12 Q11 6 / 6

✓ - 0 pts Correct

   - 1 pts Minor mistakes / unclear logical flow

   - 3 pts Logic backwards in meaningful way

   - 4 pts Most pieces there, but combined with nonsense / no logical flow

   - 4 pts Attempted curl(f grad g) directly, did not use product rule properly

   - 4 pts Translated product rule and used Stokes, but nothing else helpful.

   - 5 pts Believed both sides were equal to zero, no use of product rule or Stokes

   - 4 pts Believed f curl( grad g) was a scalar function, thus could not be dotted with vector dS

   - 5 pts Wrote Stokes with a product, but didn't use product rule or get any further

   - 6 pts Nothing
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13 Q12 4 / 4

✓ - 0 pts Correct

   - 1 pts Small errors

   - 2 pts Some good ideas but also unclear

   - 3 pts Did an example only

   - 3 pts Tried to relate to "bent volume" being empty because the vectors are tangent

   - 3 pts Algebraic mistakes with triple product, no mention of orthogonality

   - 4 pts Nothing helpful
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14 Q13 6 / 6

✓ - 0 pts Correct

   - 3 pts all signs wrong (completely backwards)

   - 1 pts one sign wrong

   - 2 pts two signs wrong, but still has some + some -

   - 3 pts three signs wrong

   - 4 pts No signs

   - 6 pts Nothing helpful

Page 31





15 Q14 10 / 10

✓ - 0 pts All correct

   - 2 pts A wrong

   - 2 pts B wrong

   - 2 pts C wrong

   - 2 pts D wrong

   - 2 pts E wrong

Page 33


