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

Student Name Student Number

Tutor’s Name Tutorial Day/Time

Submit your assignment to your tutor’s MAST20009 assignment box
before 11am on Tuesday 4th September.

This assignment is worth 5% of your final MAST20009 mark. You must attach this cover sheet to
your assignment,

Note:

e Full working must be shown in your solutions.

¢ Assignments must be neatly handwritten in blue or black pen. Diagrams can be drawn in pencil.

e Marks will be deducted for incomplete working, insufficient justification of steps and incorrect
mathematical notation.

¢ There are four questions in this assignment.

1. For z = z? + 33 —6xy, find the critical points and classify them by means of the second derivative test.

2. Consider the curve (a cardioid)
c(t) = (8(1 — cost) cost,8(1 — cost}sint, 1), with 0 < ¢t < 2.
la} Graph the curve c.

(b} Find the length of the arc c.

3. Let n be an integer, let r = (22 + y? + 22)"2 and let r = zi + yj | zk.
(a) Assuming that {z,y,z) € R® - {(0,0,0)}, show that

V(r*®) = nr" ?r,

(b} For which values of n is V2(r*) = 07
4. Consider the curve
c(t) = (¢,1%, 2%, with 0 < ¢ < 2.
{a) Find the unit tangent vector T(t), the principal normal N(¢) and the binormal B(¢).
(b) Calculate the curvature x(¢) and the torsion 7(¢) of the curve c.

(c) Graph the curve c.
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