
21W-MATH32B-4 MIDTERM 2
MATTHEW GUAN

TOTAL POINTS

30 / 30

QUESTION 1

1 Honor statement 0 / 0

✓ + 0 pts Complete

QUESTION 2

2 Question 1 6 / 6

✓ + 6 pts Correct

   - 2 pts No explanation (literally only equations and

symbols without any context)

   + 2 pts Correct integral for length($$\mathscr{C}$$)

   + 2 pts Correct integral for $$\int_{\mathscr{C}}

\mathbf{F} \cdot d \mathbf{r}$$

   + 2 pts Correct final answer

   + 1 pts Small mistake in integral for

length($$\mathscr{C}$$)

   + 1 pts Small mistake in integral for Setting up

correct integral for $$\int_{\mathscr{C}} \mathbf{F}

\cdot d \mathbf{r}$$

QUESTION 3

3 Question 2 7 / 7

✓ - 0 pts Correct $$\frac{125\pi}{6} $$

Bounds for the region in spherical coordinates (3

marks total)
   - 1 pts $$\rho$$ bounds incorrect

   - 1 pts $$\phi$$ bounds incorrect

   - 1 pts $$\theta$$ bounds incorrect

Setting up and solving the integral (4 marks total)
   - 2 pts Did not use $$dV=\rho^2\sin(\phi)d\rho d\phi

d\theta$$.

   - 1 pts Did not correctly convert the integrand into

spherical coordinates.

   - 1 pts Error in calculating the final integral.

QUESTION 4

4 Question 3 8 / 8

✓ + 8 pts Everything correct

   + 2 pts Correct bounds for r: 1 to 2

   + 2 pts Correct bounds for theta: 0 to 2pi

   + 2 pts Correct jacobian  r+r*cos(theta)

   + 1 pts Correct integrand 2r

   + 1 pts Correct final answer 28pi/3

QUESTION 5

5 Question 4 9 / 9

✓ + 1 pts Attempts to parameterize $$S$$

✓ + 2 pts Correct choice of $$G(x,\theta) =

(x,\cos\theta,\sin\theta)$$ _(or equivalent)_

✓ + 1 pts Correct limits for $$\theta$$:

* Either $$0\leq \theta\leq \pi$$ for top half

* Or $$\pi\leq \theta\leq 2\pi$$ for bottom half

_(or equivalent)_

✓ + 1 pts Correct limits for $$x$$:

$$\sin\theta-1\leq x\leq 1-\sin\theta$$ _(or

equivalent)_

✓ + 2 pts Correctly computes (or cites) normal vector:

* Either $$\mathbf N = \langle0,-\cos\theta,-

\sin\theta\rangle$$ for top half

* Or $$\mathbf N =

\langle0,\cos\theta,\sin\theta\rangle$$ for bottom

half

_(or equivalent)_

   + 1 pts _(Partial credit)_ Error in normal computation

or correctly computes normal, but orientation

incorrect.

✓ + 2 pts Correctly computes the flux to be:

* Either $$4-2\pi$$ for the top half

* Or $$4+2\pi$$ for the bottom half

_(Credit awarded if errors correctly carried)_



   + 1 pts _(Partial credit)_ Minor error in computation

or added superfluous flux integrals to answer.

   + 0 pts No credit due.

   + 1 pts _(Partial credit)_ Computes normal of

incorrect parameterization.

Page 2





1 Honor statement 0 / 0

✓ + 0 pts Complete

Page 4





2 Question 1 6 / 6

✓ + 6 pts Correct

   - 2 pts No explanation (literally only equations and symbols without any context)

   + 2 pts Correct integral for length($$\mathscr{C}$$)

   + 2 pts Correct integral for $$\int_{\mathscr{C}} \mathbf{F} \cdot d \mathbf{r}$$

   + 2 pts Correct final answer

   + 1 pts Small mistake in integral for length($$\mathscr{C}$$)

   + 1 pts Small mistake in integral for Setting up correct integral for $$\int_{\mathscr{C}} \mathbf{F} \cdot d

\mathbf{r}$$

Page 6





3 Question 2 7 / 7

✓ - 0 pts Correct $$\frac{125\pi}{6} $$

Bounds for the region in spherical coordinates (3 marks total)
   - 1 pts $$\rho$$ bounds incorrect

   - 1 pts $$\phi$$ bounds incorrect

   - 1 pts $$\theta$$ bounds incorrect

Setting up and solving the integral (4 marks total)
   - 2 pts Did not use $$dV=\rho^2\sin(\phi)d\rho d\phi d\theta$$.

   - 1 pts Did not correctly convert the integrand into spherical coordinates.

   - 1 pts Error in calculating the final integral.

Page 8





4 Question 3 8 / 8

✓ + 8 pts Everything correct

   + 2 pts Correct bounds for r: 1 to 2

   + 2 pts Correct bounds for theta: 0 to 2pi

   + 2 pts Correct jacobian  r+r*cos(theta)

   + 1 pts Correct integrand 2r

   + 1 pts Correct final answer 28pi/3

Page 10





5 Question 4 9 / 9

✓ + 1 pts Attempts to parameterize $$S$$

✓ + 2 pts Correct choice of $$G(x,\theta) = (x,\cos\theta,\sin\theta)$$ _(or equivalent)_

✓ + 1 pts Correct limits for $$\theta$$:

* Either $$0\leq \theta\leq \pi$$ for top half

* Or $$\pi\leq \theta\leq 2\pi$$ for bottom half

_(or equivalent)_

✓ + 1 pts Correct limits for $$x$$:

$$\sin\theta-1\leq x\leq 1-\sin\theta$$ _(or equivalent)_

✓ + 2 pts Correctly computes (or cites) normal vector:

* Either $$\mathbf N = \langle0,-\cos\theta,-\sin\theta\rangle$$ for top half

* Or $$\mathbf N = \langle0,\cos\theta,\sin\theta\rangle$$ for bottom half

_(or equivalent)_

   + 1 pts _(Partial credit)_ Error in normal computation or correctly computes normal, but orientation incorrect.

✓ + 2 pts Correctly computes the flux to be:

* Either $$4-2\pi$$ for the top half

* Or $$4+2\pi$$ for the bottom half

_(Credit awarded if errors correctly carried)_

   + 1 pts _(Partial credit)_ Minor error in computation or added superfluous flux integrals to answer.

   + 0 pts No credit due.

   + 1 pts _(Partial credit)_ Computes normal of incorrect parameterization.

Page 12


