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1. Determine whether each of the following statements is TRUE or FALSE. Justify your
answer.
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(b) Suppose F = (xy,e*, /1 —y) and C is the curve which connects (0,0,1) and
(1,1,0) along the intersection of y = x* and z = 1 — x. Then

f F-ds= f i(sin3(:), €™, cos(r)) - (cos(r), 2 sin() cos(2), — cos(r)) dt
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(¢) The flux of F = 0i + 0j + %ﬂkthrough the surface ¥ +y* = 1, -3 <z < 3 is
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(d) Let S, be the oriented surface y = 4 — x? — 72 with ¥ 2 0 and outward pointing unit
normal. Let S be the oriented surface y = —4 + x% + 72 with y < 0 and outward
pointing unit normal. Then for any differentiable vector field F : R? — R?,

’[:_@l_/l__%_ f fs curl(F) - dS = — f fs curl(F) - dS.
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2. Determine whether each of the following statements is ALWAYS true, SOMETIMES
true, or NEVER true. Justify your answer

(a) If R is a closed rectangle in R and f,g : R — R are non-negative integrable
functions, then '

f fR (cos" () (x,y) + 57 g(x, y)) dA < f fR f(xy)dA +5 j fR o(x,y)dA.
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(b) For a circle C of radius 1 in the xy-plane, the line integral of F = ;Ty':;z-" over C is
nonzero.
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(¢) For an oriented surface § which encloses a bounded region D, the surface integral
of F = (2xz - y°2%)i— (x + zcos €¥)j + (z— 22 + yx)k over § equals the volume of D.
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(d) If x = f(y,2) is a C' function which gives a smooth, bounded surface for (3,2} in
some bounded subset D of the yz plane, then the surface area of the graph of f(y, z)

over D) is given by
ff 1/fy2+f;”-+1dydz.
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3. Maximize the function f(x,y,z) = x + y subject to the constraints

gy, )=x+y*+22=1 and gx,y,2)=x+y+z=1
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4. The center of mass of an object D of uniform density is given by
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Assuming uniform density, find the center of mass of the region which lies above z =

x* +y* and below z = 3 — 2x® - 2%, (Hint: use symmelry to simplify some of these

computations.)
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5. Compute the line integral of the vector field

2x e -
F= i+ (eJ‘ T zcos(y)) J+sin(y)k

e + x?

along the curve (oriented counter-clockwise when viewed from the positive z-axis)
which is given by the intersection of the ellipsoid
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6. Let C be the circle in the plane x +y + z = 0 centered at (0,0, 0) and of radius 1 (this is
the intersection of the plane x + y + z = 0 with the sphere x> +y? + 22 = 1). Orient C
counterclockwise about the vector (1, 1, 1). Let

F(x,v,2) = (4 + 2x22 + )i + Bx*Y? + 3y%2* + 0)j + 2%z + 49°7 + y)k.

Find
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8. Compute the surface integral of F = (x— 2" 52%)i+ (2 - y)j + (zx —sin(e”))k over the piece
of the cone y*> = x? + 72 lying betweeny = 1 and y = 4 oriented. with normal vectors
pointing towards the y-axis.
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