(Easier) PracticeQuiz7 Calc3 11/9/2004

1. Compute d6xyr +3x%]) di for apath beginning at (3, 0) and ending at (0, -3).
c

Notice that we're not given any specifics about what sort of path —abig clue that path doesn't matter,
because the Fundamenta Theorem for Line Integrals applies.

Wetry to find a potentia function. Taking the antiderivative with respect to x of the coefficient of i gives
3x%y. Thisadso has, asits partia derivative with respect to y, the coefficient of j, so we conclude that
f(x,y) = 3x?y isapotentid function for this vector field.

Then by the Fun. Thrm. for Line Integraswe just compute f(0, -3) - f(3, 0) =0- 0= 0, so thisisthe
vaue of thelineintegra we started with.

2. Computedyz,xy> XA for apath C given byT (t) :<2+3t,1- 5t> forO<t< 1.
C

We can try using the Fun. Thrm. for Line Integras, hoping for that easy way, but it doesn't apply here
because there's no potentid function (we can confirm this by noting that the partid of the coefficient of i
with respect to y is 2y, which is different from the y we get as the partia with respect to x of the
coefficient of j).

So we go through the usua steps for computing aline integrd. The path is dready parametrized for us.
F(r(t)) = <(1-5t)%, (2+3t)(1-5t)>, and r'(t) = <3, -5>. Then the integral we're asked about works out
to 45.5.



(Harder) PracticeQuiz7 Calc3  11/9/2004

1. ComputedE >df for the vector field F (X, y) = <2xy, X? - 6y> and with C the sinusoidal path
c
beginning at (3, 0) and ending at (-3, 0) and performing 17 complete oscillations on thisinterval.

Boy, that path sure looks hard to parametrize. Lucky for us we don't have to, since the Fun. Thrm. for
Line Integrds applies.

A tip: dncethe coefficient of | ismesser (in the sense of having more terms), start with it when we go to
look for a potentid function. Antidifferentiate with respect to y to obtain f(x,y) = x?y — 3y?. Check to
seethat the partid of thisisthe coefficient of i, and ance it is weve found the potentia function.

Now evauate our potentia function at the endpoints of our curveto find f(-3, 0) —f(3,0) =0—-0=0.

2. Compute(‘jE >df for the vector fidld F (X, y) = X2yi + V* | andwith C anarc of acirde
C

(centered at the origin) of radius 3 passing counterclockwise through the first and second quadrants.

The mixed partids show that no potentia function exists, S0 we haveto do it the hard way.

Our path parametrizes as x(t) = 3cost, y(t) =33n t, for vaues of t between 0 and .

We work out F(r(t)) = <(3cost)?(3snt), (3sin t)*>, and r'(t) = <-3sin t, 3cost>.
P

Our integral becom&st?COSz tsint,27sin’ t> X - 3sint,3cost)dt or
0

p
d- 8lcos’tsin’t +81sin® tCOSt) dt . Thisshould work out, by way of asmpleu=snt
0

subtitution on the second part and some harder double and half angle identities gpplied to the first part,
to-81/8.



