Q1. [6 pts] (a) Let C be the curve z = x*> + y?, x +y = 1 from the point (1,0, 1) to the point
(2,-1,5). Evaluate the line integral
f 16(x —y) ds.
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(b) [1 pt] Let —C be the the curve z = x* +y*, x +y = 1 from the point (2, -1,5) to the point
(1,0, 1). Using your answer in part (a), evaluate

f 16(x — y) ds.
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Q2. Consider the vector field defined by
F(x,y,2) = (2 ~Iny)i+ (Inx - 3)j + @)k
X s
Let D c R? be the domain where F is defined.
(a) [3 pts] Provide the definition of a simply connected domain. Is D simply connected? Why?
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(b) [3pts] Show that fF - dr is independent of path in D.
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(c) [2 pts] Let C be any closed curve in D. Compute SEF -dr.
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Q3. [6 pts] Evaluate the line integral
Sg(xy‘1 + e"‘“’) dx + (x +sin(y?) + 2x%y% + e"*y) dy,
c

where C is the boundary of the triangle joining the points (1, 1), (0,0) and (2, -1).
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Q4. [8 pts] Let S be the surface defined by the portion of the sphere x* + y* + z> = 9 where
1 < z <£2. Evaluate the surface integral
f f F-fdS
s

where F(x,y,2) = 2xzi + 2yzj + 22k, and i is the unit outward-pointing normal to the sphere.
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Q5. [6 pts] Let F be the vector field defined by

F(x,y,2) = XCOS()’)’i\ + (&¥ + tan(z) + 3y2x2)j +2y7° k.

Evaluate the surface integral
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where S is the surface enclosing the volume bounded by x* +z2 =4, y=0and y = &, and fi is
the unit outward-pointing normal to S .
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Bonus Question: [5 pts] Consider the surface S (shown below) defined by the parametric
equations

a x=(R+rcos@)cosp, y=(R+rcosf)sing, z=rsinb,

where r and R are constants, and 0 < 0,¢ < 2. Find the surface area of S using a surface
integral that can be computed using this parameterization.
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