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Q1. |
(a) (10 pts) A solid box D is bounded by the planes x = 0,z = 2,y = 0,y =2and z =1,z = 4. The

density of the box is 2%y/z. Find the total mass of the box.
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(b) (10 pts) Evaluate the following integral
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(c) (10 pts) Evaluate the following integral
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(Possible continuation of Q1)
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Q2. (15 pts) Let R be the parallelogram bounded by the lines y = —2 4+ 2;y = —z 4+ 4,y = 2z and

y = 2x + 2. Evaluate

(Hint: u=2a +y,v = -2z +y.)
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Q3.

(a) (15 pts) Let C) be the line segment from A(1,0) to B(0,1). Evaluate the line integral of F' = (x, —y)
on C].
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(b) (15 pts) Let Cy be the counter-clockwise path around the circle with radius 1 centered at (2,4).
Calculate the Aux of the field F = (x,y) across the plane curve Cy.




(Possible continuation of Q3)
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Q5. Find the gradient fields F' of the following functions.

(2) (6 pts) s

f(:c,1,z):($+y

F=vVf=?
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(b) (4 pts)
p(,y) = (2 + 2zy — y?)/2.
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(c) (5 pts) For F from (b), draw (any) two representative vectors (not at the origin) of the vector field
on the zy-plane.

(d) (Bonus 5 pts) For F from (b), show that the vector field is orthogonal to the equipotential curve at
all points (x, y).
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