
22W-MATH-32B-LEC-4 Midterm 1

TOTAL POINTS

QUESTION 1

25 pts

1.1  10 / 10

✓ - 0 pts Correct

   - 1 pts Incorrect bound in one region (while using a

4 region decomposition)

   - 2 pts Correctly wrote integrals to describe the

area of vertically simple regions; but did not answer

the question.

   - 4 pts Incorrect bounds in two regions (while using

a 4 region decomposition)

   - 7.5 pts Correct graph, but incorrect bounds

   - 2 pts Swapped horizontally simple and vertically

simple with correct bounds

   - 2.5 pts Incorrect graph, hence incorrect bounds

1.2  10 / 10

✓ - 0 pts Correct

   - 1 pts Incorrect bound in one region (while using a

4 region decomposition)

   - 2 pts Correctly wrote integrals to describe the

area of vertically simple regions; but did not answer

the question.

   - 4 pts Incorrect bounds in two regions (while using

a 4 region decomposition)

   - 7.5 pts Correct graph, but incorrect bounds

   - 2 pts Swapped horizontally simple and vertically

simple with correct bounds

   - 2.5 pts Incorrect graph, hence incorrect bounds

1.3  5 / 5

✓ - 0 pts Correct

   - 1 pts Incorrect region of integration

   - 1 pts Incorrect numerical relationship between

integrals

   - 2 pts Did not identify symmetry of the function x^2

+ y^2.

   - 2 pts Described a relationship between the

domains, but did not describe a relationship between

the integrals.

   - 4 pts Identified the region of integration correctly,

but did not describe any relationship between the

integrals or the domains.

   - 5 pts Incorrect interpretation of the integrals.

   - 2.5 pts Correctly identified domain of integration,

but incorrectly changed the definition of R in the

problem.

QUESTION 2

25 pts

2.1  5 / 5

✓ + 5 pts Correct sketch of region

   + 2.5 pts Small mistake when sketching region

   + 0 pts Incorrect

2.2  3.5 / 5

✓ + 1 pts Outer boundary radial description

✓ + 1 pts Outer boundary angular desciption

✓ + 1.5 pts Inner boundary radial description

   + 1.5 pts Inner boundary angular description

   - 1 pts Minor description mistake

   + 0 pts Incorrect

1      The lower bound of $$3\sin(\theta)$$ is only valid

for $$0 \leq \theta \leq \pi$$ while the upper bound

of $$3$$ is valid for all $$\theta$$.

2.3  10 / 15

   + 5 pts Separated integral into simple regions

✓ + 3 pts Set up integral bounds

✓ + 3 pts Converted to polar coordinates



✓ + 4 pts Correct evaluation of integral

   - 2 pts Minor integration mistake

   - 1 pts Minor arithmetic mistake

2      For the region $$\pi \leq \theta \leq 2\pi$$, $$r$$

only varies from $$0$$ to $$3$$ because

$$3\sin(\theta) < 0$$. So you needed to split this

integral into two portions.

QUESTION 3

25 pts

3.1  0 / 5

   + 5 pts Correct bounds in part (a)

✓ + 0 pts Wrong bounds

3.2  10 / 10

✓ + 10 pts Correct answer using bounds in part (a)

   + 0 pts None of the above

3.3  10 / 10

✓ + 10 pts Correctly set up integral and answer using

bounds in part (a) and answer from part (b)

   + 0 pts None of the above

QUESTION 4

25 pts

4.1  7 / 7

✓ - 0 pts Correct

   - 1 pts Misc. minor error

   - 4 pts Some correct work but wrote down wrong

map (e.g. inverse)

   - 4 pts Misread question: mapped $$[0, 1] \times [0,

2\pi]$$ to the ellipse using scaled polar coordinates

instead

   - 7 pts Blank / minimal progress

4.2  8 / 8

✓ - 0 pts Correct ($$ab$$)

   - 0 pts OK given answer to part (a)

   - 2 pts Difference instead of product

   - 2 pts Jacobian is upside down (map in (a) is

correct)

   - 3 pts Some entries wrong in matrix

   - 8 pts Blank / minimal progress

4.3  10 / 10

✓ - 0 pts Correct

   - 0 pts OK given (a), (b)

   - 1 pts Minor error

   - 3 pts Wrong bounds of integration

   - 3 pts Incomplete computation

   - 5 pts Wrong integral

   - 10 pts Blank / minimal progress
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1.1  10 / 10

✓ - 0 pts Correct

   - 1 pts Incorrect bound in one region (while using a 4 region decomposition)

   - 2 pts Correctly wrote integrals to describe the area of vertically simple regions; but did not answer the

question.

   - 4 pts Incorrect bounds in two regions (while using a 4 region decomposition)

   - 7.5 pts Correct graph, but incorrect bounds

   - 2 pts Swapped horizontally simple and vertically simple with correct bounds

   - 2.5 pts Incorrect graph, hence incorrect bounds
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1.2  10 / 10

✓ - 0 pts Correct

   - 1 pts Incorrect bound in one region (while using a 4 region decomposition)

   - 2 pts Correctly wrote integrals to describe the area of vertically simple regions; but did not answer the

question.

   - 4 pts Incorrect bounds in two regions (while using a 4 region decomposition)

   - 7.5 pts Correct graph, but incorrect bounds

   - 2 pts Swapped horizontally simple and vertically simple with correct bounds

   - 2.5 pts Incorrect graph, hence incorrect bounds
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1.3  5 / 5

✓ - 0 pts Correct

   - 1 pts Incorrect region of integration

   - 1 pts Incorrect numerical relationship between integrals

   - 2 pts Did not identify symmetry of the function x^2 + y^2.

   - 2 pts Described a relationship between the domains, but did not describe a relationship between the

integrals.

   - 4 pts Identified the region of integration correctly, but did not describe any relationship between the integrals

or the domains.

   - 5 pts Incorrect interpretation of the integrals.

   - 2.5 pts Correctly identified domain of integration, but incorrectly changed the definition of R in the problem.
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2.1  5 / 5

✓ + 5 pts Correct sketch of region

   + 2.5 pts Small mistake when sketching region

   + 0 pts Incorrect
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2.2  3.5 / 5

✓ + 1 pts Outer boundary radial description

✓ + 1 pts Outer boundary angular desciption

✓ + 1.5 pts Inner boundary radial description

   + 1.5 pts Inner boundary angular description

   - 1 pts Minor description mistake

   + 0 pts Incorrect

1      The lower bound of $$3\sin(\theta)$$ is only valid for $$0 \leq \theta \leq \pi$$ while the upper bound of

$$3$$ is valid for all $$\theta$$.
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2.3  10 / 15

   + 5 pts Separated integral into simple regions

✓ + 3 pts Set up integral bounds

✓ + 3 pts Converted to polar coordinates

✓ + 4 pts Correct evaluation of integral

   - 2 pts Minor integration mistake

   - 1 pts Minor arithmetic mistake

2      For the region $$\pi \leq \theta \leq 2\pi$$, $$r$$ only varies from $$0$$ to $$3$$ because $$3\sin(\theta) <

0$$. So you needed to split this integral into two portions.
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3.1  0 / 5

   + 5 pts Correct bounds in part (a)

✓ + 0 pts Wrong bounds
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3.2  10 / 10

✓ + 10 pts Correct answer using bounds in part (a)

   + 0 pts None of the above
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3.3  10 / 10

✓ + 10 pts Correctly set up integral and answer using bounds in part (a) and answer from part (b)

   + 0 pts None of the above
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4.1  7 / 7

✓ - 0 pts Correct

   - 1 pts Misc. minor error

   - 4 pts Some correct work but wrote down wrong map (e.g. inverse)

   - 4 pts Misread question: mapped $$[0, 1] \times [0, 2\pi]$$ to the ellipse using scaled polar coordinates

instead

   - 7 pts Blank / minimal progress
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4.2  8 / 8

✓ - 0 pts Correct ($$ab$$)

   - 0 pts OK given answer to part (a)

   - 2 pts Difference instead of product

   - 2 pts Jacobian is upside down (map in (a) is correct)

   - 3 pts Some entries wrong in matrix

   - 8 pts Blank / minimal progress
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4.3  10 / 10

✓ - 0 pts Correct

   - 0 pts OK given (a), (b)

   - 1 pts Minor error

   - 3 pts Wrong bounds of integration

   - 3 pts Incomplete computation

   - 5 pts Wrong integral

   - 10 pts Blank / minimal progress
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