Math 225: Calculus III Name:

Final Exam December 19, 1991 Score:

Record your answers to the multiple choice problems by placing an x through one letter for each problem
on this answer sheet. There are 25 multiple choice questions worth 6 points each.

Let =3 C — D and = C +2 D —. Compute -.

10-2C+3D+7—

Let =2C 43 D — and =— C —2 D +4. Compute x.101- 73- 121+ - 4-12-12-4

Determine the parametric equations of the line through the point (2,3, 1) parallel to the vector =5 C
-3 D +2.

r=2+5t
y=3-—3t
z=1+2t
r=5+2t
y=-3+3t
z=24t
r =5t
y=—3t

z =12t
r=1+1¢
y=2+t
z=1
r=-3+45¢t
y=12-3t
z =2t

Determine the equation of the plane perpendicular to the vector = 3 C +2 D +4 passing through the
point (1, —1,2).
3x+2y+42=93x—-2y+42=0(zx—-3)—(y—2)+2(z—-4)=0zx—y+22=92—y+22=0
Determine which of the following integrals gives the length of the curve parameterized by (t) = cos(t?) C
+sin(t?) D 2,0 <t < /27
IR oryzar [V VT B dt [T T AR dt [T 2T+ 2 dt [ /eos(t
n

Find the parametric equations of the line tangent to the curve () =

2) 1+ sin(£2) + 4¢2 dt
(t) C +t D +t® at the point

(0,1,1).
r=t
y=1+1
z=143t
x=1/t
y=1
2 = 3¢2
x=1/t
y=1+1
z =1+ 3¢t
r=0
y=1+1
2z =1+ 3¢t



r=t

y=t

z =3t

Let f(z,y) = 23 cos(y2)+e’y2 sin(y). Compute f,,. —6z2ysin(y?) 3z2 cos(y?)—2x3y sin(y?) 322 cos(yz)fl
2ye~v’ sin(y) + eV’ cos(y) 322 cos(y?) — 223y sin(y?) — 2ye~v’ sin(y) + eV cos(y) —3x? sin(y?)

Let f(z,y) = y(22 +y?) and suppose z and y are functions of u and v. If x/du = 5, x/dv = 2, y/du= -3
and y/dv = 7 when (z,y) = (1,2), compute f/du at that point. —19 99 33 53 —11

Calculate the derivative of the function f(z,vy,2) = 23y — 22 in the direction of the vector 2 C +4 D —4
at the point (1,—1,3). 3.67 —7 22 10.33 —14

Determine the equation of the plane that is tangent to the graph of f(z,y) = 2% + y? at the point
(1,2,5). 2z +4y—z=5x+2y=52x4+4y—2=0x+2y=022x+2y =2

Determine which of the following statements describes the graph of f(z,y) = 223 — 322 + 3 over the
point (1,0)

a local minimum a local maximum a saddle point not a critical point not continuous

Find the maximum of f(x,y) = 2%y subject to the constraint 2z + y?> = 1. 0.1148 1.4159 0.8165 0
1.2236

Reverse the order of integration in the double integral fi f; f(x,y) dydx. f04 f_‘\ﬁ;@ flz,y)dzdy ffg f_22 f(x,y)dx dyl
4
P2 s fayydady [2 37 ) dady [y 2 5 ) dedy

Calculate the area of the region bounded above by the circle of radius m and below by the z-axis and
the spiral r = # in polar coordinates.

1.3 _1,.3.2 1.31,.21_2 1.3
3T 2 ST T ST W 5T 5T

Which of the following integrals gives the volume of the solid in the first octant bounded by the plane
x + 1y = 4 and the cylinder y? + 422 = 16.

fo4 04—’!/2 fO%:/@ 1dzdx dy ff4 f04_y 0 1o ldzdxdy f02 04_38 fo%m ldzdxdy f(;l foery fo% o Ldzdy d:vl
016 fOIer Oy M de dy dx

Let D be the part of the cylinder 22 4+ 32 = 4 below the plane = + z = 3 and above the zy-plane. The
volume of D is 127. Compute the z-coordinate of the centroid of D.
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1.67 1.33 2.00 2.33 2.67

Determine which of the following integrals gives the volume of the part of the solid sphere z2+y2?+2% < 9
cut out by the cone z = y/x2 + 32.

2T LS 2 sin() dpdpdd [T [T [P p2sin() dpdpdd [T [0 [P 1dpdpde [T [T [ psin(0) dpde dof]
2T [ pcos(@) dp de db
Use the substitution 2 = u? 4+ v2, y = u? — v? to transform the integral fol fnyrg eV dg dy. (Assume

u>0and v >0.)
2 /1402 2,2 1 pv+8 44242 1 v 2,2 2 2 2_,2 2 (o? 24,2
4u“v 4u“v 4u“v u“—v 2 u“+v
Jo /. Suve dudv [y [ e dudv [y [© 8e dudv [ [/ uve dudv [; [ V1+v2e dudvl

Compute the line integral fc(z2 + zy)dr + (y? — 22) dy + dz where C is the curve parameterized by
)=t C—tDd+t2,0<t< 1.

5/6 11/15 5/3 0 13/12

Use the Fundamental Theorem of Line Integrals to calculate [, 2zydx + (2 — 3y*z) dy + (1 — y*) dz
where C' is the curve parameterized by () = et cos(t) C +sin(t) D +¢, 0 <t <7 /2.

On/27nm/2—17—1

Let C be the boundary of the triangle with vertices (0, 0), (2,0), and (0, 1) oriented counter-clockwise.
Use Green’s Theorem to express the line integral fc(e“c2 +y?)dx + (ey2 + 22) dy as a double integral.

2 2 [ (wmy) dyda [ [ (aty) dedy 2 [0 [2  @—y) dyda 2 [ [ (yer —zet ) dudy [} [ (yev” +]]

2
xe® ) dx dy
Calculate the surface area of the part of the paraboloid 22 + 3% + z = 16 above the zy-plane.
Z[(65)%/2 — 1] 16v16 — 72 Z[(17)3/2 — 1] 4F 4y/1 + 4x2
Let 3 be the portion of the sphere of radius 3 in the first octant and let be the unit upward normal
vector to 3. Compute the flux integral w(z C +z) - do.
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1897 0 37 6
Let C' be the boundary of the triangle cut out from the plane xz + y + z = 1 by the first octant. Use
Stokes’ Theorem to calculate the line integral [(y C +2z D +z) -d

3 1
—-53—-502
2 2
Let D be the solid rectangular box defined by —1 <z <1, -1 <y <1, and 0 < z < 2. Let X be the
boundary of this box and let be its outward unit normal vector. Use the Divergence Theorem to express
the flux integral s(z? C +y? D +22 ) do as a triple integral

2[0 S5 [ @tyrz) dedyde 7 1 0dedydz [ 1 [ (@42 +22) dedydz [ 1 [T 2SR da dy d2])
2f0 f71 f71 x C 4y D +z)dedydz



