Review Topics for Final Exams

Integration Basics: Definite integral, geometric interpretation of, fundamental theorem of calculus,

Elementary Integrals: power rule for x^n, trig functions sin, cos, tan, sec, exponential function e^{ax}, logarithmic function ln x, and 1/(x^2+1), 1/squareroot(1-x^2)

Integration Techniques: Substitution; integration by parts; complete squaring, partial fractions; trigonometric substitutions; typical examples of each technique type. Trig. identities, half angle formula.

Improper Integrals: Types of improper integrals; definition of convergence, divergence; p-integrals, comparison test for convergence and divergence; interpretation of improper integrals as areas of unbounded regions. 

 Application of Definition Integrals:  Area between curves, volumes by washer and shell methods, work of loading/unloading, total hydrostatic force.  

 Numerical approximation: Riemann sums: left, right, midpoint, trapezoid, Simpson’s rules.

Inverse Functions: Definition of, graphs in relation to the functions, definitions of inverse trigonometric functions, special values of trig and inverse trig functions, derivatives of, their integral counterparts. 

 

Sequence and Series Basics: Definition of convergence and divergence; knowing the difference between sequences and series regarding convergence and divergence. nth-partial sums, absolute convergence, conditional convergence, interval and radius of convergence for power series, definition of Taylor series.

Convergence/Divergence Tests: kth-term test for divergence, integral test, basic comparison test, limit comparison test, p-series, ratio test, alternating series test, absolute convergence implies convergence, Taylor’s theorem.

Remainder/Error Estimations: Estimate by integral test, alternating series test, Taylor’s remainder formula. 

Elementary Taylor Series: Geometric series, exponential function, sine and cosine function, tangent inverse, logarithmic function.

Techniques: Deriving new series from known ones: add/subtract, multiply/divide, differentiate/integrate.

Application of Taylor Series: Finding limits, approximating integrals.
Parametric Basics: Parametric curves, orientation of parametric curves. Parameterization for lines, circles, ellipses, one-variable functions. Definition of polar coordinates. Graphs of parametric curves, curves in polar coordinates, graphs by calculators. 
Alternative Parameterizations: Technique to reverse the orientations of parametric curves. Intersections of parametric curves. 
Calculus of Parametric Curves: Position vectors, velocity vectors, tangent lines, length of parametric curves, surface areas of rotating solids, area formula and arc length formula in polar coordinates.

 

