Math 225: Calculus III Name:

Exam III April 20, 1995 Section:

Record your answers to the multiple choice problems by placing an x through one letter for each problem
on this answer sheet. There are 15 multiple choice questions worth 6 points each. You start with 10 points.

Evaluate m+y+12 z—1)dzdydzx. 22712 2
0 46 8 16 24

Let D be the Sohd bounded by the planes x +y+ 2 =4, y = z, x = 0, and z = 0. Find the inte-
gral that glves the volume of D. fo f4 If04 Y 1dzdydx fo I f02 TV 1dzdxdy fo I I+y+z1dzdxdy

fo fw fo 1dz dy dx fo o f02 Y dzdr dy

Let D be the solid box bounded by z = 3, z = 1, and y = 1 in the first octant. Suppose the density
function of D is §(z,y,2) = 2z. Compute the center of gravity of D. (1,2.2) (1,1.1) (3,3.3) (3,1, 1)
(3:2:3)

Let D be the portion of the solid sphere of radius 3 that lies inside the cylinder 22 + y? = 2. Determine
which of the following integrals gives pxyz dV.

fo f \/—r 3 cos(0) sin(@)zdzdrd@f fo f \/WT 2 cos(f) sin(0) dzdrd@f Jo f”\jg%r zdzdrd@l

Iy f_ff”\j%r cos(0) sin(6)z dz dr df f27r fEQ ffg 2 cos(0) sin(0) dz dr df

Convert the integral [~ 9— 122 V/36—22—y> 2 4 y? + 22)3/2 dz dy dx to spherical coordinates.
—V9-z \/S(OcTy

27O S b sin() dpdpdd [T [T (S p2 sin() dpdpdd [T [T [ p*/2 sin(e) dpdpdd [T [T/ [ pB sin(¢) dp g db]]
27 pmw/4 36
S p4 sin(¢) dp de do
Consider the change of variables u = e*¥, v = ¢®~¥. Compute the Jacobian determinate 8521{; -

€2m+€72y 0 E(E+;) w+y*€m Y

Identify which of the following plots represents the vector field (x,y

— x _ Y
) - \/132+y2 C \/a:2+y2



Let (7,y,2) = 23y C +(y—2) D +k. Compute . C —22 322y C + D — C +32%y D +(z3y—32%y(y—2))
#c->

Let (x,y,z) = cos(xy) C +sin(yz) D +(z + 2z)y. Compute +. y(1 —sin(zy)) + z cos(yz) —ysin(vy) C
+zcos(yz) D +y (v + 2z —ycos(yz)) C —y D +zsin(zy) 0 —sin(zy) + cos(zy) + y

Let be the curve parameterized by (t) = (t3—t?) C +t? D, —1 <t < 1. Determine which of the following
integrals gives the line integral [ +yds. [1 402 — 12t +8dt [* #3dt [1 362 dt 1 3VI6 — 265 1 (1 dt
[1 65982 — 12t + 8) dt



Let be the curve parameterized by (t) = et? C +e_t2 D +t, 0 <t < 1. Use the Fundamental Theorem
of Line Integrals to calculate the integral fy(22 +1)dr+x(22+1)dy+2z(zy+1)dz. 2101—etete t+1

Let be the counterclockwise path around the perimeter of the triangle with vertices (0,0), (1,0), and
(1,2). Use Green’s Theorem to calculate f( y + zsin(y?)) dz + 2%y cos(y?) dy.

—10 —2sin(4) — 2cos(4) cos(4) — sin(4) — 1

Let be the curve parameterized by (t) = > C +t D, 0 <t < 3, and let (z,y) = (z —y) C +(z +y) D.
Compute the flow integral [ d. 36 24 129 0

Let f(z,y, z) be a function and let (z, y, z) be a vector field. Determine which of the following expressions
is not defined. +~ + +f f +

Which of the following gives the change from spherical coordinates (p, ¢, ) to rectangular coordinates

x = psin(¢@) cos(d) x = pcos(@) cos(f) r = pcos(¢) x = pcos(¢)sin(f)
(z,9,2). y = psin(¢) sin(6) y = pcos(¢) sin() y = psin(¢) y = pcos(¢) cos()
2 = poos(9) 2 = psin(@) e= VAT 2 = pPsin(9)

x = pcos(¢) cos(8)
y = psin(¢) sin(0)
z = ptan(¢)



