School of Mathematics and Statistics
MAST20009 Vector Calculus, Semester 2 2018
Assignment 4 and Cover Sheet

Student Name Student Number

Tutor's Name Tutorial Daoy/Time

Submit your assignment, to your tutor’s MAST20009 assignment box
before 11am on Tuesday 16th October 2017.

This assignment is worth 5% of your final MAST0009 mark.
Please attach this cover sheet to your assignment,

Note:
e Full working must be shown in your solutions.
e Assignments must be neatly handwritten in blue or black pen. Diagrams can be drawn in pencil.
e Marks will be deducted in every question for incomplete working, insufficient justification of steps
and incorrect mathematical notation.
e There are four questions on this assignment.

1. {a) Use

et —e~t et + et sinh ¢
sinht = —————, cosht = tanh f = , and sech t=
2 2 cosh t cosh t

to show that 1 — tanh? ¢ = sech®t,

d tanht .
el = gech® ¢, Imtanht =0 and lim tanht = 1.
clt t—=0 t—00

(b) Use the change of variables & = rcosd, y = rsinf, z = # — tanh t to derive the formula

(Volume of V) = f / f rtanh® tdr d6 dt

(¢) Let S be the parametrised surface (the pseudosphere) given by

cosfl  sind
, —, t — tanh z‘),
cosht cosht

0(t,6) = (

for O0<tand <8< 2.

Let V' be the region in R® between the plane = = 0 and the surface S.
(ca) Graph the region V.
(cb) Compute the volume of the region V.

2. Let €' be the directed curve forming the triangle {0,0,0} to (0,1,1) to (1,1,1) to (0,0,0).

(a) Let F = ri+ xyj+ r2k. Is the field F conservative? Find [, F - ds.
(b) Let F = yzi+ 2zj + ryk. Is the field F conservative? Find [, F - ds.




3. LetF = 2?1+ 2yj—+ zk and let S be the Aat triangular surface with vertices (0,0,0),(1,1,0),(2,2,2).
Assume S is oriented towards the postive z-axis. Find

J[-as

4. Let C be the curve c(t) = {¢,sint), for 0 <t < . Use Green’s theorem to evaluate the line integral

/ (3y dz -+ 2x dy).
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