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TOTAL POINTS

45 / 50

QUESTION 1

1 Line integral 8 / 8

✓ + 1 pts A correct parametrization of circle (bounds

for parameter must be given at start, but do not

need to be correct [though they need to make

sense]).

✓ + 2 pts Correct bounds on parameter given either

with parametrization or in bounds of integral

(separate from points for orientation; does not count

if incorrect and yields correct answer)

✓ + 1 pts Correct counter-clockwise orientation of

curve (as determined by bounds on parameter given

either immediately after parametrization or in

bounds of integral)

✓ + 2 pts Attempted vector line integral

✓ + 1 pts Correct substitution of component functions

into vector field and computation of integral

✓ + 1 pts Readable & fully (correctly or incorrectly)

explained. Point not awarded if same letter used

twice to mean different things

   + 0 pts No points (e.g. if attempted surface integral

or surface parametrization; points awarded for curve

parametrization even if attempted scalar line integral)

   + 1.5 pts Chose clockwise orientation but correctly

explained need to change sign for final answer (does

not count if faulty explanation yields correct answer)

QUESTION 2

2 Fundamental theorem of vector line
integrals 9 / 10

✓ + 7 pts Correct potential function f(x,y,z) =

-x*sin(y*z) + y^2 + z

✓ + 2 pts Integral is equal to f(1,pi,1) - f(0,0,1)

   + 1 pts Correct final answer of pi^2, correctly

derived using potential function

   + 0 pts No points

   + 1 pts (Incorrect) statement that integral is equal to

f(0,0,1) - f(1,pi,1)

   + 2 pts Expression for a parametric curve from

(0,0,1) to (1,pi,1) (only if no solution via potential

function)

   + 4 pts Correct expression for vector line integral in

terms of a parametric curve (only if no solution via

potential function)

   + 4 pts Correct answer of pi^2, correctly derived by

doing a vector line integral using a parametric curve

   + 2 pts Partial credit for an incomplete or mildly

incorrect expression for a vector line integral using a

parametric curve (only if no solution via potential

function)

   + 1 pts Partial credit for progress towards doing the

integral in a vector line integral using a parametric

curve (only if no solution via potential function)

Note: starting point is (0,0,1), not (0,0,0)

QUESTION 3

3 Change of variables 15 / 16

✓ + 4 pts Correct computation of either

$$\frac{\partial(u,v)}{\partial(x,y)}$$ or

$$\frac{\partial(x,y)}{\partial(u,v)}$$.

✓ + 4 pts Correctly converting the integrand into

$$u,v$$ coordinates.

✓ + 4 pts Correctly replacing $$dxdy$$ by

$$\left|\frac{\partial(x,y)}{\partial(u,v)}\right|dudv$$.

✓ + 2 pts Correct limits for $$u,v$$.

   + 1 pts Correct answer of

$$6\ln2\,\mathrm{kg}\,\mathrm{m}^2$$ (including

units).

✓ + 1 pts Answer clearly explained, using full english

sentences.



   + 3 pts Matrix defining Jacobian correct but

determiniant incorrectly computed. (Partial credit)

   + 2 pts Matrix defining Jacobian partly correct.

(Partial credit)

   + 2 pts Integrand partly converted into $$u,v$$

coordinates correctly. (Partial credit)

   + 2 pts Replaced $$dxdy$$ by

$$\left|\frac{\partial(u,v)}{\partial(x,y)}\right|dudv$$

instead of

$$\left|\frac{\partial(x,y)}{\partial(u,v)}\right|dudv$$.

Requires Jacobian to be correct for credit. (Partial

credit)

   + 2 pts Attempted to correctly replace $$dxdy$$ by

$$\left|\frac{\partial(x,y)}{\partial(u,v)}\right|dudv$$ but

made error in converting

$$\left|\frac{\partial(u,v)}{\partial(x,y)}\right|$$ to

$$\left|\frac{\partial(x,y)}{\partial(u,v)}\right|$$. Requires

Jacobian to be correct for credit. (Partial credit)

   + 0 pts No credit due.

Units missing.

QUESTION 4

4 Surface integral 13 / 16

✓ + 1 pts Readability

✓ + 2 pts Valid Parametrization

✓ + 2 pts Parameter Domain

✓ + 2 pts First Tangent Vector

✓ + 2 pts Second Tangent Vector

   + 2 pts Normal Vector

✓ + 2 pts Length of Normal Vector

✓ + 2 pts Integral

   + 1 pts Correct Answer

   + 0 pts Placeholder

Normal Vector: Dropped third component.
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