MAC 2313 (Calculus III)
Test 3 Review

Test 3 will cover sections 13.9,14.1 to 14.3, 14.5 and 14.6.

1. Find the point B on the plane z + 2y + 3z = 12 that is closest to the point A(1,2, —3). Find the distance between A
and B.

2. A space probe in the shape of the ellipsoid 422 + 3% + 422 = 16 enters the Earth’s atmosphere and its surface begins
to heat. After one hour, the temperature at the point (z,y, z on the probe’s surface is T'(z,y, z) = 8% +4yz — 16z + 600.
Find the hottest point on the probe’s surface.

3. a) Find the point on the sphere 22 + y? + 22 = 4 farthest from the point D(1,—1,1). b) Find the minimum distance
from the surface x2 + 42 — 22 = 1 to the origin.

4. Evaluate each integral.
ffR e’IntdA; R = region in the first quadrant of the st-plane that lies above the curve s = Int from ¢t = 1 to
t=2.b) [ [T dyd. c) [7 [ o gt ~dydz. d) [)"? 2 etV dady. ) [ [Vi=e s In(a? + y? + 1) dyda.

5. Find the volume of the given solid G.

a) G = solid in the first octant bounded by the coordinate planes, the cylinder 22 + 32 = 4 and the plane y+ z = 3.
b) G = solid bounded above by the cylinder 2% + 22 = 4, below by the zy-plane and laterally by the cylinder
22+ y? = 4. ¢) G = solid below the cone z = /22 + y2, inside the cylinder 22 + y? = 2y, and above z = 0.

d) G = solid inside the sphere r2 + 22 = 4 and outside the cylinder r = 2cos 6.

6. Evaluate each triple integral a) fff flnzxey dydzdz. b) f12 fj fy Qiy dzdydz. c) f% fo abec¢p2 sin ¢ dpdedo.

d) [1 [V VI @t gayde, o) 2V VR [y P 2 G dedy.

7. Write down an equivalent integral using the order of integration prov1ded, but do not evaluate.

a) f02 fox Sm@z) dydzdz; xyz and xzy. b) fo fo (z,y, 2) dedzdy; zyx and yxz.
8. Use spherical coordinates to find the volume of the solid G.

a) G = solid within the cone ¢ = 7/4 and between the spheres p = 1 and p = 2. b) G = solid within the sphere
22 4+ y? + 22 = 9, outside the cone z = /22 + y2. ¢) G = solid enclosed by the sphere 22 + y? 4 22 = 8, and the
planes z = 0 and z = v/2. d) G = solid bounded above by the cone z = 4 — /22 4 42 and below by the cone

z =+/22 +y2. e) G = solid enclosed by the cylinder x? 4 42 = 3 and the planes z = 1 and z = 3.

9. Use cylindrical coordinates to find the volume of the solid: a) that is inside the sphere 72 + 22 = 20, but not above the
paraboloid z = r2. b) bounded above by the paraboloid z = 8 — 22 — 42 and below by the cone z = /22 + 42. ¢) inside
the cylinder 22 + 32 = 4, below the cone z = 6 — /22 + y2 and above the zy-plane. d) inside the surface r2 + 22 = 4
and outside the surface r = 2 cos 6.

10. Evaluate each integral using polar coordinates

Jomat Sy + 92 dydz. b) [ [ Ve oyt dedy fo ]; Va? + y2dazdy.

(1+a24y2) %



