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Exercise 1. Let ϕ(x, y) = xy3 and C be the curve given parametrically by:

x = 2 cos t, y = 2 sin t with 0 ≤ t ≤ π

2
.

Evaluate the line integral

I =

∫
C

ϕds

of ϕ along C with respect to arc length.
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Exercise 2. Let C be the positively oriented simple closed path given by

C = C1 ∪ C2 ∪ C3,

where

• C1 is the portion of the graph of y = x3 joining the points (0, 0) and (1, 1),

• C2 is the portion of the graph of y = x2 joining the points (1, 1) and (1
2
, 1

4
),

• C3 is the line segment joining (1
2
, 1

4
) and (0, 0).

Verify Green’s Theorem for the vector field ~F (x, y) = 4yî+ 7xĵ over the path C.
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Exercise 3. Use Stokes theorem to evaluate
∮
C F̄ .

~dr, where ~F (x, y, z) = −y2î + xĵ + z2k̂

and the curve C is the trace of the cylinder x2 + y2 = 4 in the plane x+ y + z = 3. Assume

that C is oriented counter clock-wise as viewed from above.
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Exercise 4. Evaluate the surface integral
∫ ∫

S G(x, y, z)dS, where G(x, y, z) = (x2+y2+z2)2

and S is the portion of the cone z = 4
√
x2 + y2, y ≥ 0 and 0 ≤ z ≤ 4.
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Exercise 5. Consider the vector field ~F (x, y) = 2xy3î+ (1 + 3x2y2)ĵ show that

• ~F is conservative

• Find a potential φ(x, y) whose gradient is the vector field ~F .

• Evaluate the integral I =

∫ (3,1)

(1,4)

2xy3dx+ (1 + 3x2y2)dy.


