
MATH 251 − QUIZ 9 − SOLUTIONS

Question 1: (5 points)

STEP 1: Picture

STEP 2: Parametrize


x(t) =3 cos(t)

y(t) =3 sin(t)

−π

2
≤ t ≤ π
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STEP 3: Integrate

∫
C

F · dr

=

∫ π
2

−π
2

F(r(t)) · r′(t)dt

=

∫ π
2

−π
2

〈
x(t)y(t),− (y(t))2

〉
· ⟨x′(t), y′(t)⟩

=

∫ π
2

−π
2

〈
3 cos(t)3 sin(t),−9 sin2(t)

〉
· ⟨−3 sin(t), 3 cos(t)⟩ dt

=

∫ π
2

−π
2

−27 cos(t) sin2(t)− 27 sin2(t) cos(t)dt

=

∫ π
2

−π
2

−54 cos(t) sin2(t)dt

=

[
−54

3
sin3(t)

]π
2

−π
2

=− 18(1) + 18(−1)

=− 36

Question 2: (5 points)

STEP 1: Check F is conservative

Py =(yex + 2x)y = ex

Qx =
(
ex + 3y2

)
x
= ex
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Hence Py = Qx ✓

STEP 2: Find f :

F =∇f〈
yex + 2x, ex + 3y2

〉
= ⟨fx, fy⟩

fx =yex + 2x ⇒ f =

∫
yex + 2xdx = yex + x2 + JUNK

fy =ex + 3y2 ⇒ f =

∫
ex + 3y2dy = yex + y3 + JUNK

f(x, y) = yex + x2 + y3

STEP 3: Integrate:∫
C

F · dr =
∫
C

∇f · dr

=f (End) − f (Start)

=f(2, 4)− f(1, 1)

=4e2 + 22 + 43 − 1e1 − 12 − 13

=4e2 − e+ 66


