MA364 Block 5
Differential Vector Calculus

Lesson Objectives

1. Review the ideas of vector representations, vector algebra, the dot product and application to work and normal vectors, and the cross product and applications to torque and volume of a parallelepiped.  Review scalar and vector functions (fields) and derivatives of vectors.
2. Parameterize curves in 2-space and 3-space.
3. Calculate tangents to curves, the length of curves, velocity and normal and tangential accelerations of particles moving on curved paths.
4. Calculate gradients and understand them as a tool for measuring the local rate of change (in magnitude and direction of steepest ascent) in a scalar field, and apply them to directional derivatives and to potential (conservative) fields.
5. Calculate the divergence and understand it as a measure of sources/sinks or of expansion/compression.
6. Calculate the curl and understand it as a measure of the local rotation (circulation) at a point in a vector field, and apply it to angular velocity and to rotational and irrotational fields.
7. Understand how the properties of the gradient, divergence, and curl imply that potential fields are irrotational, and that purely “angular velocity” fields are incompressible.
