Math 225: Calculus III Name:

Final Exam May 8, 1996 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 25 multiple choice questions worth
5 points each. You start with 25 points.

Let = -2 C +4 D +5 and = C +3 D —2. Compute -.

05-2-23C+>+10-2C +12> —10

Let =C —3 and =2 C — D +. Compute x.-31- 7J- -31- J+ 555-1

Determine the parametric equations of the line through the point (1,—2,1) parallel
to the vector =4 C + D —3.

r=1+4t
y=-—-2+t
z=1-3t
r=4+1
y=1-—2t
z=-3+1
r =4t
y=t
z= -3t
r=1+4+1
y=—-2+t
2=t
r=1-—4t
y=2-—t
z =3t

Determine the equation of the plane perpendicular to the vector =C +3 D —5 passing
through the point (4, —1,2).

r+3y—52=-94r—y+2z=04r—y+22=-9(x+4)+3(y+1)-5(z+2)=0
r+3y—52=0

Determine which of the following integrals gives the length of the curve parameterized
by
(t) = e tcos(t) C +e tsin(t) D —te *, 0 <t < 1.

[le 2+ (T—0)2dt [y Ve 21 1dt [ /et + (1 —0)2dt [; e7*/(1 + cos(t))® + (1 + sin(t))2 +
Jy e t/2cos(t)sin(t) + (1 — )2 dt

Find the parametric equations of the line tangent to the curve (¢) = log(1/t) C +t D
+t2 at the point (0,1, 1).

r=—t
y=1+1
z=1+2t



y=3
z=1+2t
r=—
y=1+1
z =1+ 2t
x=—1/t
y=1+1
z=1+ 2t
r=—t
y=t

z =2t

Let f(x,y) = z3eV” + sin(zy). Compute fz. 622ye?” + cos(zy) — xysin(zy) (322 +
423y)ev” — 22 sin(zy) (3x2+223y)e?” + (z+y) cos(xy) (3x2e¥” +ycos(zy)) C +(223yeV” +
x cos(zy)) D 622ye?” — zy cos(zy)

Let f(z,y) = /2% + y? and suppose x and y are functions of u and v. If x/du = 3,
x/dv = =2, y/du = —4 and y/dv = 7 when (x,y) = (1,2), compute f/du at that point.
25 4/v/5 —1//5 45 2//5

Calculate the derivative of the function f(x,y) = 23y — y? in the direction 30° above
horizontal at the point (1,—1). —1.098 0 —2.130 —1.703 —2.517

Determine the equation of the plane that is tangent to the graph of
f(z,y) = 23 +y3 at the point (—=1,2,9). 3z +12y—2=1232+12y =21 32+12y—2=0
323+ 33 +2=032%(z+ 1)+ 3%y —2) + (2 —9) =0

Determine which of the following statements describes the graph of f(z,y) = 423 —
622y + 3y? over the point (1,1).

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

Find the maximum of f(x,y) = 2%y subject to the constraint z? + 5y = 5.

7.155 10.062 11.180 6.708 8.944

Reverse the order of integration in the double integral [~, 3 f110—:c f(z,y) dy dx. f V10— flz,y)d

\/T
10—z 10— VIo—y
A f f(z,y) dx dy. f IA v* f(x,y) dx dy. f fo xy)d:rdyfo f_mf(:c,y)dxdyl
Calculate the area of the region bounded above by the circle of radius 1 and below by
the portion of the spiral » = /7 above the z-axis in polar coordinates.

1_1_ 13121 1.2 13
3T T — M M T 3T — g7

Which of the following integrals gives the volume of the solid bounded by the zy-plane,

2



the yz-plane, the parabolic sheet x + y? = 1, and the cylinder 32 + 2% = 1.

folf L VI G dy do fol fol_y2 o YV dy da dy f_ll fll_y2 o " 4y de do

2_@ 0 2 2, .2
Jo S e v dzdady [ [ [V 1dzdyde

Let D be the part of the cylinder 22 + y? = 4 below the plane y 4+ z = 2 and above
the xy-plane. The volume of D is 87. Compute the z-coordinate of the centroid of D.

1.25 1.33 1.50 0.67 1.75
Determine which of the following integrals gives the volume of the part of the solid
sphere z2 4+ y2 + 22 < 1 cut out by the the upper nappe of the cone 322 = 22 + 7°.

T T . T T . 7 prsin 2 T P .
2T p2sin(e) dpdpdd [ [0 [ p2sin(g) dpdgdd [T (S [P 1dpdgde [T [T [ psi
T T 1
02 0 /2 Jo P? cos(¢) dpde db

Consider the change of variables u = log(z? + y?), v = y/x. Compute the Jacobian
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9(z,y)
O(u,v) "

2(%12) 2€—u(1 - UQ) e_u(l + U2) (137:)2) 2(52_;;2 )

Compute the line integral [ dx + (x — 1)zdy — z(z + y)) dz where is the curve
parameterized by (t) = e C —e7t D +t, 0 <t < 2.

2022 —e2(e2—e72)/2 (3e?2 —e72)/2

Use the Fundamental Theorem of Line Integrals to calculate

determinant

/x2 +y? + 2% dx + 2y(x — 2%) dy + 2(22 + 32 — 3y*2) dz
(
where is the curve parameterized by

(t) =cos2r(1 +t)] Cc +(1 —t*) D +t, 0<t<1
1-104/3 -7/3
Let be the boundary of the triangle with vertices
(0,0),  (1,0),  (0,2)

oriented counter-clockwise. Use Green’s Theorem to compute the line integral

/:1:3 + zy?) dr + (y* + 2%y) dy
(

02/3 -110/31
Calculate the surface area of the part of the paraboloid z? 4+ y? + z = 9 above the
ry-plane.

T1373/2 — 1] 9v/0 — 72 T[(10)%/2 — 1] =3 3\/1 1 372
Let X be the portion of the sphere of radius 2 in the first octant and let be the unit
upward normal vector to ¥. Compute the flux integral s,(zz C +3?) - do.

2r 0 37” 5
Let be the boundary of the triangle cut out from the plane x + y 4+ z = 1 by the first
octant. Use Stokes’ Theorem to calculate the line integral |, (#? C+x D +y) - d



3491

23502

292

Let D be the solid rectangular box defined by 0 <z <3,0<y <2,and 0 <z < 1.
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

sl(@%y +2) C +(y*z —x) D +(22° +y)] - do

as a triple integral.
2 fol f02 fog(a:y +yz+xz)drdydz fol f02 fos 0dx dy dz fol f02 fog(:z:Qy +ylz+ a2 -2+
y+2)drdydz fol f02 fOS TEAYIEE o dy dz 2 fol f02 fos(x C+y D +2)dedydz

rz



