Final Exam Review Topics

Elementary Integrals: power rule for x^n, trig functions sin, cos, tan, exponential function e^{ax}, logarithmic function ln x, and 1/(x^2+1)
Integration Techniques: Substitution, integration by parts, partial fraction, complete squaring, binomial expansion (a+b)^n for n=2 and 3. 

Improper Integrals: Convergence and divergence, comparison tests, p-rule, dominating and dominated integrals

Numerical approximation: Riemann sums: left, right, midpoint, trapezoid, Simpson’s rules; under/over approximation, approximation errors

Volume and Arc Length: Use cross section technique to set up Riemann sums and integrals for volumes. Formula for the arc length. 

Density: Concept of density. Riemann sums and integrals for finding mass and center of mass.  

Physics: Concept of work, pressure. Riemann sums and integrals for finding work, force.  

Taylor polynomials and series: General expansion about x=0, and x=a, both for polynomials and series. Must know elementary series for e^x, sin x, cos x, ln(1+x), binomial series (1+x)^p. Using know Taylor series to find others by substitution, addition, multiplication, integration, differentiation. Applying Taylor series to compare functions. Must know how to use Ratio Test to find the interval of convergence. Exact formulae for finite and infinite geometric series.  

Differential Equations: Order, initial conditions, general solutions/family of solutions, equilibrium points/solutions. Verify solutions and nonsolutions.
 

Method of Differential Equations: Slope fields(graphical), Euler’s method (numerical), separation of variables (analytical). 

Modeling: Growth and decay, Newton’s law of heating and cooling, flow rate/mixing problems. 
 

Vectors: Definition, direction, length or magnitude, unit vector, geometric definition of vector addition, subtraction, scalar multiplication, resolving into i, j, k components. 

 

Dot Product: Geometric definition, algebraic definition in terms of  i, j, k components, using dot product to find angles, determine perpendicularity, the equation of a plane with normal vector passing through a given point, projection of a vector along any given vector. 

Cross Product: Geometric definition, algebraic definition in terms of  i, j, k components, use cross product to find area of triangles, parallelograms, use cross product to find normal vectors of planes.   

 

Parameterizations: Parameterization of line, circle; velocity vector, acceleration vector, speed; intersections of lines with other objects using parameterization. 

