
22W-MATH-32BH-LEC-1 Midterm 1
Student ZEK6 TAQ2

TOTAL POINTS

98 / 100

QUESTION 1

Question 1 25 pts

1.1 (a) 10 / 10

✓ + 10 pts Correct

   + 5 pts Attempted change of variables - did not

correctly verify injectivity, and did not correctly

change the domain of integration.

   + 0 pts Incorrect or incomplete work

1.2 (b) 9 / 10

✓ + 10 pts Correct

   + 5 pts Attempted change of variables - did not

correctly verify injectivity, and did not correctly

change the domain of integration.

   + 0 pts Incorrect or incomplete work

   + 8 pts Mostly correct integration; incorrect

evaluation at the end

- 1 Point adjustment

off by a sign

1      this should be -y

1.3 (c) 5 / 5

✓ + 5 pts Correct.  Observed the function is not

bounded, and hence not integrable.

   + 0 pts Incorrect. Fubini's theorem does not apply to

this function.

   + 4 pts Observed the function is not continuous -

however, we saw in class that Fubini's theorem holds

for integrable functions

   + 2 pts Correctly stated a version of Fubini's

theorem.

QUESTION 2

Question 2 25 pts

2.1 (a) 10 / 10

✓ + 10 pts Correct

   + 0 pts Incorrect or invalid proof.

2.2 (b) 10 / 10

✓ + 10 pts Correct

   + 9 pts Correct change of variables, incorrect

evaluation of the integral

   + 0 pts Incorrect or invalid change of variables.

2.3 (c) 5 / 5

✓ + 5 pts Correct

   + 4 pts Did not justify taking positive square root

   + 0 pts Incorrect

QUESTION 3

Question 3 25 pts

3.1 (a) 10 / 10

✓ + 10 pts Correct

   + 6 pts Good attempt

   + 3 pts Did not attempt

   - 1.5 pts Lack of justification for $$osc(|f|) \leq

osc(f)$$ (or equivalent forms using $$M$$ and

$$m$$) (if such a method/definition is used).

   - 2 pts Overall minor lack of justification

3.2 (b) 9 / 10

✓ + 10 pts Correct

   + 4 pts Attempt

✓ - 0.5 pts Did not justify pulling out the $$-1$$ from

the integral (if a direct computational proof was

done).

✓ - 0.5 pts Did not justify the ability to take $$\int$$



on both sides of the inequality.

   - 0.5 pts Did not justify the ability to decompose

$$\int_{A \cup B} = \int_A + \int_B$$ (ie check

intersection of domains etc).

   - 1.5 pts Minor additional justification errors

   - 4 pts Significant conceptual/justification errors

2      Pulling -1 outside of the integral requires

justification

3      To deduce this, you used the fact that f+ and f-  >=

0 and thus their integrals are >= 0. This is equivalent

to taking integral on both sides of the inequality,

which requires justification.

3.3 (c) 5 / 5

✓ + 5 pts Correct

   + 2 pts Attempt

   - 1 pts Insufficient details

   - 1.5 pts Did not specify the corresponding domain

of $$f$$ (which the integral thus diverges on

$$\mathbb{R}^2$$)

QUESTION 4

Question 4 25 pts

4.1 (a) 5 / 5

✓ + 5 pts Correct

   - 0.5 pts Did not shade the region to distinguish

between the inner/outer region

4.2 (b) 5 / 5

✓ + 5 pts Correct

   - 1 pts Imprecise specification.

4.3 (c) 15 / 15

✓ + 15 pts Correct.

   + 12 pts Right domain + Incorrect integration

techniques (missing $$r$$ in polar Jacobian etc)

   + 10 pts Right domain + Incorrect Decomposition of

domain + Right integration techniques

   + 7 pts Incorrect domain + Incorrect Decomposition

of domain + Right integration techniques.

   + 5 pts Good Attempt

   - 1 pts Additional computational errors
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1.1 (a) 10 / 10

✓ + 10 pts Correct

   + 5 pts Attempted change of variables - did not correctly verify injectivity, and did not correctly change the

domain of integration.

   + 0 pts Incorrect or incomplete work
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1.2 (b) 9 / 10

✓ + 10 pts Correct

   + 5 pts Attempted change of variables - did not correctly verify injectivity, and did not correctly change the

domain of integration.

   + 0 pts Incorrect or incomplete work

   + 8 pts Mostly correct integration; incorrect evaluation at the end

- 1 Point adjustment

off by a sign

1      this should be -y
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1.3 (c) 5 / 5

✓ + 5 pts Correct.  Observed the function is not bounded, and hence not integrable.

   + 0 pts Incorrect. Fubini's theorem does not apply to this function.

   + 4 pts Observed the function is not continuous - however, we saw in class that Fubini's theorem holds for

integrable functions

   + 2 pts Correctly stated a version of Fubini's theorem.
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2.1 (a) 10 / 10

✓ + 10 pts Correct

   + 0 pts Incorrect or invalid proof.
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2.2 (b) 10 / 10

✓ + 10 pts Correct

   + 9 pts Correct change of variables, incorrect evaluation of the integral

   + 0 pts Incorrect or invalid change of variables.

Page 12





2.3 (c) 5 / 5

✓ + 5 pts Correct

   + 4 pts Did not justify taking positive square root

   + 0 pts Incorrect
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3.1 (a) 10 / 10

✓ + 10 pts Correct

   + 6 pts Good attempt

   + 3 pts Did not attempt

   - 1.5 pts Lack of justification for $$osc(|f|) \leq osc(f)$$ (or equivalent forms using $$M$$ and $$m$$) (if such a

method/definition is used).

   - 2 pts Overall minor lack of justification

Page 16



2

3



3.2 (b) 9 / 10

✓ + 10 pts Correct

   + 4 pts Attempt

✓ - 0.5 pts Did not justify pulling out the $$-1$$ from the integral (if a direct computational proof was done).

✓ - 0.5 pts Did not justify the ability to take $$\int$$ on both sides of the inequality.

   - 0.5 pts Did not justify the ability to decompose $$\int_{A \cup B} = \int_A + \int_B$$ (ie check intersection of

domains etc).

   - 1.5 pts Minor additional justification errors

   - 4 pts Significant conceptual/justification errors

2      Pulling -1 outside of the integral requires justification

3      To deduce this, you used the fact that f+ and f-  >= 0 and thus their integrals are >= 0. This is equivalent to

taking integral on both sides of the inequality, which requires justification.
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3.3 (c) 5 / 5

✓ + 5 pts Correct

   + 2 pts Attempt

   - 1 pts Insufficient details

   - 1.5 pts Did not specify the corresponding domain of $$f$$ (which the integral thus diverges on

$$\mathbb{R}^2$$)
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4.1 (a) 5 / 5

✓ + 5 pts Correct

   - 0.5 pts Did not shade the region to distinguish between the inner/outer region
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4.2 (b) 5 / 5

✓ + 5 pts Correct

   - 1 pts Imprecise specification.
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4.3 (c) 15 / 15

✓ + 15 pts Correct.

   + 12 pts Right domain + Incorrect integration techniques (missing $$r$$ in polar Jacobian etc)

   + 10 pts Right domain + Incorrect Decomposition of domain + Right integration techniques

   + 7 pts Incorrect domain + Incorrect Decomposition of domain + Right integration techniques.

   + 5 pts Good Attempt

   - 1 pts Additional computational errors
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