1. For each of the following vector fields, decide if F' is conservative. If it is conservative, find its scalar
potential function.

(a) F(x,y,z) = (I—Fy,y—FZ,I—FZ)
(b) F(z,y,2) = (2z,3y?,423)
(c) F(z,y,2) = (yz,22,yz)

(d) F(z,y) = (ye",e")

2. Evaluate [, —e¥ sin(x)dx + €Y cos(x)dy + dz over the curve C' where C'is the straight line from the
point (0,0,0) to (m,m,1).

3. Evaluate the integral

1-y2 \/22+y?

1
/ / ryzdzdrdy
0 0

z24y?

4. Compute the integral
/ / vVy?/xzdA
D

over the region D defined by 0 < 22/y < 1 and 0 < y?/x < 8. (Hint: use the change of variables
u= {/y?/z and v = ¢/x2/y and its inverse transformation = uv? and y = u?v)



5. Find the volume of the region between a sphere with radius 1 and a sphere with radius 2, in the
region of R? bounded by z >0,y >0, 2 > 0

6. Evaluate the integral over the region R which is bounded by the lines y = x,y =z —2,y = —2z,y =

3 —2x
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Use the linear transformation x = 1/3(u +v) and y = 1/3(v — 2u) to evaluate the integral.

7. Compute the integral
///\/mz T g2V
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Where W is the region inside the cylinder 2 + y? = 1 with 2 > 0, y > 0, z > 0 and below the
surface z = 2xy



