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HOMEWORK #2: VECTOR CALCULUS:

SCALAR AND VECTOR FIELDS

Due: one minute after 11:59pm on February 16
Instructions:

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

e Submit your assignmeretectronically to the Email address specific to your last name as
indicated on the course website; the file containing yougagssent must be named
Nane _0XXXXXX_hwN. m where ‘Nane” is your last name, XXXXXX" is your student ID
number, andN’ is the consecutive number of the assignment; hardcopy ssgions will not
be accepted.

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

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

e Late submissions and submissions which do not comply withelguidelines will not be
accepted.

e Reference:

1. "Numerical Mathematics’ by M. Grasselli and D. Pelinovsky (Jones and Bartlett,
2008), sections 7.1-7.3, 7.5.

2. "Advanced Engineering Mathematics’ by D.G. Zill and M.R. Cullen (Jones and
Bartlett, 3rd edition), sections 9.1-9.7.

1. Consider the function _
_ 10sin(xy)

f(x,y) = Vv
Use the MATLAB commandur f ¢ to graph the surfack(x,y) for —-3<x<3and-3<y<3
with the step sizeAx = Ay = 0.2. Also, using the MATLAB functionsont our andcl abel
plot 5 level curves off (x,y) corresponding to the values -3, -2, 0, 1, 3. Both graphs shoul
appear a&i gure 1 (as separate subplots) with the corresponding titles.
Hint: Use the MATLAB commandubpl ot to create subplots within one figure.

2. Find all first-order and second—order partial derivativiethe function

2 2
fxy) =y/1- % — %

Plot the functionf (x,y) and all its partial derivatives of the first and second orderf1 <
x< 1and-1<y<1with the step sizeAx = Ay = 0.1 on the same figure. Use the function
subpl ot to arrange the plots in 2 rows and 3 columns and put the carnefipg titles for

each plot. Note that, sing%zaiy = %, only one of these derivatives needs to be plotted. The
graph should appear &sgure 2.
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3. Consider the function
f(xY,2) = X2+ 3y*+ 62

Use the MATLAB command sosur f ace to plot the level surfaces of the functiditx,y, z)
corresponding to the levets= 1,4, 9 for x,y,z € [—2, 2] with the step sizeAx = Ay =Az=

0.1. Each of the isosurfaces should have a different color badgtaph should appear as
Figure 3. Usethe MATLAB commandl i ce to show how the functioffi(x,y, z) varies over

the planex = —1 and on the surface= x2 — y. Both these graphs should appear as separate
subplots inFi gure 4 and should have the corresponding titles.

4. Plot thedivergence and thecurl of the following vector field

F(xY,2) = Xsin(yz)i + zcosx2)j + ye>k
for x,y,z € [-0.1,0.1] with the step sizeAx = Ay = Az= 0.01. The corresponding graphs
should appear asi gure 5 (slices through the planes= 0.1,y = 0.1 andz= —0.1) and
Fi gure 6 (with 3 separate subplots corresponding to the three diffecomponents of the
curl vector, also as slices through the plares0.1,y = 0.1 andz= —0.1).



