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HOMEWORK #3: VECTOR CALCULUS:

LINE AND DOUBLE INTEGRALS
Due: one minute after 11:59pm on March 1

Instructions:

The assignment consistsfolir questions worth, respectively, 2, 3, 2, and 3 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 msgioms will not
be accepted.

It is obligatory to use theurrent MATLAB template file available at
http://ww. mat h. ncrast er . cal bpr ot as/ MATH2ZZ3a/ t enpl at e. m7 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 wéhkelguidelines 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), sections 7.4, 7.6, 7.7.

2. "Advanced Engineering Mathematics’ by D.G. Zill and M.R. Cullen (Jones and
Bartlett, 3rd edition), sections 9.8-9.10.

. Plot the curve
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for 0 <t < 4mwith the step sizét = 0.1 and its tangent vectors with the step site= 0.5
on the same graph using the MATLAB commamdist 3 andqui ver 3. The graph should
appear a&i gure 1.
Calculate the length of the curg&) for 0 <t < 2rtusing the definition of tharc length of a
continuously differentiable path

L(s) = /ab|'s(t)|dt

and the MATLAB functiomuad. Save the result in the variabdaswer 1. Obtain also another
approximation ofL(s) by adding the elementary lengtfst;) — s(ti_1)| with t; —ti_1 = %.
Save this result in the variabkaswer 2.

. Consider the electric field
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wherex = [x1, X, X3]". Using the MATLAB functionqui ver 3 plot the vector fieldE (x) for
X1,%2,X3 € [—1, 1] with the step sizeAx; = Axp = Axz = 0.2. On the same figure plot also the
divergence oE(x) in the form of a slice through the plame= 0 (use the MATLAB function
sl i ce). For computations use the valugs- 1010 andgp = 8.85- 1012, The graph should
appear asi gure 2.

Using the MATLAB functionquad calculate the line integral dE along the line segment
connecting the point§1,0,0) and (0,0,1). Also, using the same technique, calculate the
line integral ofE along the arc of the circle connecting the poi(its0,0) and(0,0,1) over

a sphere of radius one centered at the origin. Save the saauhe variablegnswer 3 and
Answer 4, respectively.

Find a scalar functiori : R® — R satisfying the relatiofE = Of and compare the results of
the two previous calculations with the different®,0,1) — f(1,0,0). Save your conclusion
in the variableAnswer 5 (as text).

3. Use MATLAB to verifyGauss law for the flux of electric field (1) which states that this flux

equalsy/ep, i.e.,
//E~ds: a 2)
S €0

For your computations, use the valugs: 10719 andgy = 8.85- 102 and assume th&is
a cube centered at the origin with the sides of legthl. Save the results for the left-hand
and right—hand sides of (2) in the variabfeswer 6 andAnswer 7, respectively.

4. Calculate the area of the torus given by
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for 0 < u < 2mand 0< v < 2mrtusing the MATLAB commandbl quad and the formula
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are tangent vectors at the poB(up, vo). Save the result in the variabdeswer 8. The graph
of torus (3) obtained with the step siz&és = Av = 0.2 should appear & gure 3.



