
CALCULUS III for Science 201-HTJ-05

Specific Elements of the Competency ( in italics) Standard of Performance:  The student must be able to:

To represent various situations, drawing upon relevant concepts, laws and  principles.
To solve problems using a method proper to science.
To apply techniques of experimentation or validation specific to science.

1. VECTORS, VECTOR-VALUED FUNCTIONS AND THEIR DERIVATIVES
1.1 perform calculations with vectors in 2, 3 and n dimensions and use the dot and cross product.
1.2 give parametric equations and parameter intervals for the motion of a particle.
1.3 find the corresponding Cartesian equations and graph.
1.4 indicate the portion of the graph traced by the particle and the direction of motion.
1.5 define a vector-valued function and sketch such a function over a given interval.
1.6 find the limit of a vector-valued function as t6to; determine intervals  of cont inuity.
1.7 find the derivative of a vector-valued function.
1.8 find the velocity and acceleration vectors, calculate speed and direction of motion.
1.9 find the equation of a tangent line to a space curve at a given point.
1.10 find the definite and indefinite integrals of a vector-valued function.
1.11 solve initial value problems involving vector-valued functions.
1.12 use arc length as a parameter.
1.13 find the length of a specific arc of a smooth space curve and find the unit tangent vector of a differentiable curve.
1.14 demonstrate an understanding of curvature, torsion and the TNB frame (optional).
1.15 use polar coordinates.
1.16 use complex numbers in  rectangular and polar form.
1.17 work with hyperbolic functions.

2. FUNCTIONS OF SEVERAL VARIABLES AND PARTIAL DERIVATIVES
2.1 define and find the value of a function of several variables.
2.2 find, describe and sketch the domain of a function of several variables.
2.3 sketch the graph of a function of several variables by drawing appropriate traces.
2.4 describe and sketch level curves and level surfaces.
2.5 find the equation of a level curve or level surface passing through a given point.
2.6 sketch quadric surfaces by drawing appropriate traces.
2.7 identify quadric surfaces.
2.8 define and use cylindrical and spherical coordinates.
2.9 change points and equations from one coordinate system to another.
2.10 demonstrate an understanding of the formal definition of the limit of a function of several variables
2.11 prove selected limits using the ,-* definition (optional).
2.12 use the limit properties including the Sandwich Theorem to find limits of a function of several variables or show that a limit does not exist.
2.13 determine whether a function of several variables is continuous at a given point.
2.14 determine on what region (or at what points) such a function is continuous.
2.15 demonstrate an  understanding of the defini tion of the par tial derivative of a function w.r.t.  x and w.r .t. y.
2.16 find partial derivatives from the definition.
2.17 correctly use the notation for partial derivatives.
2.18 find the partial derivatives (and higher order derivatives) of a function of several variables w.r.t., different variables and evaluate them at given

points.
2.19 explain the relationship between continuity and the existence of partial derivatives.
2.20 demonstrate an understanding of the Mixed Derivative Theorem (Euler's Theorem).
2.21 find partial derivatives of a function of several variables defined implici tly.
2.22 demonstrate an understanding of the definition of differentiability of a function at a point.
2.23 demonstrate an understanding of the hypothesis and proof of the Increment Theorem for functions of two variables.
2.24 show that a function is differentiable at a given point using the definition.
2.25 determine whether or not a function is differentiable on a given region.
2.30 use differentials to estimate sensitivity to change.
2.31 use the Chain Rule to find first and second order derivatives and partial derivatives of composite multi-variable functions (one or more

independent variables, one or more intermediate variables).
2.32 use the Chain Rule to find derivatives and partial derivatives of implicit multi-variable functions.
2.33 solve problems involving related rates.
2.34 find the partial derivatives of functions with non-independent variables.
2.35 demonstrate an understanding of the definition of the directional derivative.
2.36 find the derivative of a function at a given point in a given direction.
2.37 find the gradient of a function at a given point (with 2 or 3 independent variables).
2.38 find the direction of greatest increase (decrease) of the directional derivative.
2.39 find the equation of tangent lines to a level curve at a given point.
2.40 find the equation of tangent planes and normal lines to a surface at a given point.



2.41 estimate the change in the value of a function from the change in direction.
2.42 find gradients of a sum, difference, product or quotient of functions.
2.43 define local maximum and minimum values, critical point, saddle point of a multi-variable function.
2.44 use the first and second derivative tests to find local extrema of such functions.
2.45 find absolute extrema on a closed bounded region; find extreme values of a parametrized curve.
2.46 find the absolute extrema of a function with one or more constraints by substitution and by the method of Lagrange  Multipliers (optional).

3. MULTIPLE INTEGRALS
3.1 define and interpret a double integral.
3.2 use properties to evaluate double integrals.
3.3 use Fubini's theorems to evaluate a double integral over a closed rectangular region and over a bounded non-rectangular region.
3.4 evaluate double integral over unbounded regions (improper integrals).
3.5 use double integrals to find the volume of a solid bounded by two surfaces.
3.6 evaluate a double integral by reversing the order of integration.
3.7 use double integrals to find the area of a closed bounded region in the plane.
3.8 calculate average values, centroids, masses, moments (optional).
3.9 interpret a double integral in polar form.
3.10 convert a double integral from Cartesian to polar coordinates and evaluate.
3.11 find the area of a closed and bounded polar region.
3.12 define and interpret a triple integral.
3.13 use properties to evaluate a triple integral.
3.14 evaluate a triple integral by repeated single integration.
3.15 evaluate triple integrals by first changing the order of integration.
3.16 set up and evaluate triple integrals to find the volume of a solid.
3.17 set up different triple integrals (with different orders of dx, dy, dz) for finding the volume of a given solid.
3.18 set up and evaluate triple integrals using cylindrical and spherical coordinates.
3.19 transform a region of integration from the xy-plane to the uv-plane.
3.20 find the Jacobian of a coordinate transformation in the plane and in space.
3.21 apply a transformation to evaluate a double or triple integral.
3.22 find line and surface integrals (optional).
3.23 apply Green's Theorem, the Divergence Theorem and Stokes' Theorem (optional).

4. DIFFERENTIAL EQUATIONS (OPTIONAL)
4.1 solve linear first order differential equations, separable and exact types.
4.2 solve linear homogeneous equations with constant coefficients.
4.3 find series solutions and apply numerical methods to solve differential equations.

5. SEQUENCES AND SERIES, POWER SERIES (OPTIONAL)
5.1 demonstrate an understanding of the topics covered in Objective OOUP (Calculus II)
5.2 apply various tests for convergence (such as the divergence test, the integral test, the comparison tests and the ratio test).
5.3 determine whether a series converges absolutely, conditionally or diverges.
5.4 estimate the remainder and determine the radius of convergence of power series, Taylor and MacLaurin series.

Use Maple to carry out calculations and plot graphs (optional).

At the teacher's discretion, appropriate and closely related definitions, derivations, proofs and applications using pertinent technology may be added
and form part of the evaluation.


