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HOMEWORK #4: VECTOR CALCULUS:
DOUBLE AND TRIPLE INTEGRALS, INTEGRAL

THEOREMS
Due: one minute after 11:59pm on March 15

Instructions:

The assignment consistsfolir questions worth, respectively, 3, 2, 3, and 2 points.

Submit your assignmemtectronically to the Email address specific to your last name as
indicated on the course website; the file containing yougassent must be named

Nane _0XXXXXX_hwN. m where ‘Nane” is your last name, XXXXXX”" is your student ID
number, and N’ is the consecutive number of the assignment; hardcopy msioms will not
be accepted.

It is obligatory to use theurrent MATLAB template file available at
http: //ww. mat h. ncnast er . cal bpr ot as/ MATH2ZZ3a/ t enpl at e. n7 submissions non
compliant with this template will not be accepted.

Make sure to enter your name and student I.D. number in theopppte section of the
template.

Late submissions and submissions which do not comply wébkeltguidelines will not be
accepted.

All graphs should contain suitable titles and legends.
Reference:

1. "Numerical Mathematics’ by M. Grasselli and D. Pelinovsky (Jones and Bartlett,
2008), section 7.8.

2. "Advanced Engineering Mathematics’ by D.G. Zill and M.R. Cullen (Jones and
Bartlett, 3rd edition), sections 9.10-9.16.

. Consider a solid bounded by the graphs of the functions

y:xz, y=X, z=y+2, z=0.

Using the MATLAB commandur f, plot this solid in 3-D taking,y € [-1,1] andz € [-1,3]
with the step sizedAx = Ay = Az= 0.1. The graph should appear Eisgure 1. Using the
MATLAB commandt ri pl equad, find the center of mas&,Yc,z) of this solid assuming
that the density at each point is directly proportional te tlistance from thgy—plane. Save
the result in the fornix; y¢ z;] in the variableAnswer 1.

Important: In order to avoid excessive computational time, in all cadishe MATLAB
command ri pl equad use the parameténl er ance with the value 103,

//E)(g—Z—g—Z)dxldxz:/aDF-ds 1)

calculating both sides of equation (1) for the vector field

. Verify Green’stheorem

F(x,y,2) = xe Yi + 2ycodxd)j,
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wheredD is the ellipse parameterized as= 2cost), y = 3sin(t), for 0 <t < 2rt. Save the
results for the left—hand and right—hand sides of (1) in theablesAnswer 2 andAnswer 3,
respectively.

3. Calculate both sides of the expression represe®inlgs theorem

//DDxF-dS:/aDFds 2)

for the irrotational vector field

y X T
F(Xayaz): |:X2+y27 _X2+y27 O:| ’ (va)7£(oao)

and the surfac® given by the Mdbius strip

(24 vcoqu/2))coqu)
M (u,v) = [ (24 vcoqu/2))sin(u) ]
vsin(u/2)

with 0 <u<2mand—-1<v< 1. Save the results for the left—-hand and right-hand sides
of (2) in the variableg\nswer 4 andAnswer 5, respectively. Draw your conclusion about the
application of the Stokes’ theorem to Mobius strip and sawe the variableAnswer 6 (as
text).

Hint: When computing the line integral on the right—hand side dLi2 the parametrization
v=—1andu=t, where 0<t < 4rt

4. Use the MATLAB commadsbl quad andt ri pl equad to verify Gauss theorem

///VDFdV://SFdS 3)

F(x,y,2) = [23¢, y*Z, xze’}T

and a spheré& of radius one centered at the origin. Save the results foteftehand and
right—hand sides of (3) in the variablasswer 7 andAnswer 8, respectively.

Important: In order to avoid excessive computational time, in all cadishe MATLAB
command ri pl equad use the parameteol er ance with the value 103,

for the vector field



