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Exercise 1.

(a) Let C be the curve with position vector r(t) = (3 cos(t2), 3 sin(t2)), 0 ≤ t ≤ π
2
.

Evaluate the length l(C) of the curve C.
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(b) Given the surface S defined by: z = 2x2 + y2 − 1. Find an equation of the

tangent plane to the surface S at (1, 1, 2).
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Exercise 2. Let F (x, y) = (e−x
2

sinx+ y3)i+ (x2y2 + e−y
2

sin y)j be a force moving

a particle from the point P = (1,−1) to the point Q = (1,−1) along the positively

oriented simple closed path C = C1 ∪ C2 ∪ C3 ∪ C4 ∪ C5, where

• C1 is the the line segment joining (1,−1) and (1, 1),

• C2 is the line segment joining (1, 1) and the origin (0, 0),

• C3 is the line segment joining (0, 0) and (−1, 1),

• C4 is the line segment joining (−1, 1) and (−1,−1),

• C5 is the line segment joining (−1,−1) and (1,−1).

(1) Graph the path C and precise the direction of the motion.

(2) Using Green’s theorem, evaluate the work done by the force F in moving the

particle.
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Exercise 3. Let C be the curve obtained by intersecting the plane z = x and the

cylinder x2 + y2 = 1, oriented counter-clockwise when viewed from above. Let S

be the portion of the plane that lies inside the cylinder, oriented with the upward-

pointing normal. For F (x, y, z) = xi+zj+2yk, verify Stokes’ theorem by computing

both ∮
C

F.dR and

∫ ∫
S

(Curl(F ).n)dS.
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Exercise 4.
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Exercise 5.
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Exercise 6.


