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1.

The internal temperature of a solid ellipsoid 22 + xz + %22 +2(y — 2)? < 11 is given by

T(x,y,2) =y +3e** 7
Find a line that is perpendicular to the surface of the ellipsoid and passes through the
point P = (1,1,2). Call this line L.

Calculate the rate of temperature change per unit distance at P in the direction inward
along L.

Estimate the temperature of the solid 0.09 units from point P inward along L.

Continued on page 3
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[15] 2. The mass m of an object with kinetic energy E and velocity v is m = 2E /v2. If a body has a
measured kinetic energy of 200 and a measured velocity of 100, but the measurements could
have an error of 1%, what is the approximate maximum percentage error in the measurement
of the mass?

Continued on page 4
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[15] 3. Find the minimum and maximum values of #2 + 2y? — z in the region 22 + y? < 1.

Continued on page 5
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[15] 4. Convert to polar coordinates and evaluate:

2 2r—z2
= / / (k: 322 + y2> dy da.
0 0

Express your answer in terms of the constant k.

Continued on page 6
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[15] 5. Let F(z,y) = (siny + ycos )i + (sinz + z cosy)j.
(a) Determine whether or not F is conservative. If it is, find a potential function for F.
(b) Calculate fcf‘ - df, where C' is the piece of the parabola y = 222 from A = (0,0) to

B=(5.%)

Continued on page 7
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[15] 6. Let D be the solid that is bounded below by the plane 2x 4+ 2y + z + 2 = 0 and is bounded
above by the paraboloid z =4 — (x + 1)2 — (y + 1)2. Let the field F be given by

o <y7172>

vayvz = T
(w,) = B

(a) Parameterize the curve of intersection of the plane and paraboloid in terms of the polar
coordinate 6.

(b) Let S; be the portion of the surface of D formed by the paraboloid. Parameterize S;.

(c) Let J denote the flux through S; into the solid D. Express J as an iterated double
integral using the parameterization of part (b). Simplify the integrand, but do not
evaluate this double integral.

Continued on page 8
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Continued on page 9



April 2005 MATH 263 Name Page 9 of 12 pages

[15] 7. Let R denote the solid region defined by the simultaneous inequalities

>0, y>0, 2>0, 1<z’+y>+22<4

Let S denote the surface of R.
(a) Sketch R and S.

(b) Evaluate the outward flux of the following vector field through S:

F(z,y,2) = (2° + ysin(z), y° + zsin(z), 102%y*z — x) .

(¢) Find the flux of F downward through the bottom of S, i.e., through the flat part of S
that lies in the plane z = 0.

Continued on page 10
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Continued on page 11
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[15] 8. Let F(z,y,2) = (e” +y)i+ (sin(y®) +x2) j+ 22 k. Use Stokes’s theorem to evaluate Je F-df
where C is the curve 22+y? = 10, z+y+2 = 4 with positive orientation (i.e. counter—clockwise)
as viewed from high on the z—axis.

Continued on page 12
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The End
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