
INTRODUCTION TO COLLEGE MATHEMATICS for Science 201-HSG-05

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

1. To represent various situations, drawing upon relevant concepts, laws and  principles of sciences.

1.1 CONCEPTS OF ALGEBRA
1.1.1 correctly use summation notation.
1.1.2 write a given sum using summation notation and without using summation notation.
1.1.3 use properties and fo rmulas to find (evaluate) a given sum.
1.1.4 evaluate expressions with double sums.
1.1.5 correctly use factorial notation.
1.1.6 evaluate and simplify expressions involving factorial notation.
1.1.7 expand a binomial expression (using combinations or Pascal's triangle to find coefficients).
1.1.8 find the first m terms in the expansion of a binomial, find the r-th term in the expansion of a binomial.
1.1.9 find terms in the expansion  of a binomial that satis fy particular conditions (middle term, coefficien t of x6, etc.).
1.1.10 correctly use the law of positive, negative, and rational exponents to evaluate terms and simplify expressions.
1.1.11 rationalize denominators and numerators.
1.1.12 factor expressions (common factors, differences of squares, sums and differences of cubes, perfect squares,

trinomials, grouping).
1.1.13 simplify fractional and rational expressions by cancellation.
1.1.14 multiply, divide, add, and subtract fractional and rational expressions, simplify compound fractions.
1.1.15 solve inequalities with and without absolute values.
1.1.16 prove a given statement using mathematical induction (optional).
1.1.17 evaluate, convert, and graph parametric equations (optional).

1.2 CONCEPTS OF FUNCTIONS
1.2.1 demonstrate an understanding of the definition of a function.
1.2.2 give verbal, algebraic, and graphical examples of functions.
1.2.3 determine whether or not a given table, equation, expression, or graph represents a function.
1.2.4 find the value of a function.
1.2.5 sketch the graph of basic functions with and without a graphing utility or Maple* [f(x) = x, f(x) = x2, f(x) = 1/x,

f(x) = *x*, etc.).
1.2.6 find the domain and range of a function.
1.2.7 find the slope, y-intercept of a line given its graph, an equation, a set of points.
1.2.8 find the equation of a line given two points, a point and the slope, its graph or other information.
1.2.9 sketch the graph of a line (using a minimum number of points) , with and  without a graphing ut ility or Maple*.
1.2.10 determine whether or not given lines are parallel or perpendicular.
1.2.11 find the equation of lines parallel or perpendicular to given lines.
1.2.12 determine what changes to a basic function will produce horizontal and vertical "stretching and shrinking,"

horizontal and vertical translations, or symmetry about the x- and y-axes.
1.2.13 sketch the graph of a function as a series of changes to a basic graph with and without a graphing utility or

Maple*.
1.2.14 find the sum, difference, product, and quotient of two functions.
1.2.15 graphically find the sum of two functions given the graph of each one with and without a graphing utility or

Maple*.
1.2.16 find the composition of two or more functions and its domain.
1.2.17 determine whether two given functions are inverses of each other.
1.2.18 determine whether or not a function is one-to-one.
1.2.19 find the inverse of a function algebraical ly, and geometrically with and without a graphing ut ility or Maple*.
1.2.20 evaluate and sketch the graph of the inverse trigonometric functions (optional).

1.3 CONCEPTS OF POLYNOMIALS 
1.3.1 identify a polynomial,  its degree,  its leading coefficient, and its  constant  term.
1.3.2 add, subtract, multiply, and divide two polynomials.
1.3.3 find the quotient and remainder when one polynomial is divided by another.
1.3.4 find the value of a polynomial.
1.3.5 use the  Fundamental Theorem of Algebra, the Remainder  Theorem and the Factor Theorem appropriate ly.
1.3.6 determine algebraically and geometrically whether a value is or is not a root (zero), (x-a) is or is not a factor.
1.3.7 analyze algebraically a polynomial and find all of its roots (include Descartes' Rule of Signs).



1.3.8 divide a polynomial by x-a or by mx + b, to show that a is or is not a root (zero), (x-a) is or is not a factor, to find
p(a) and the roots of a polynomial.

1.3.9 find the polynomial of lowest degree given some or all of its roots.
1.3.10 find the multiplicity of roots in a polynomial from its equation and from its graph.
1.3.11 given one root of a polynomial, find the others.
1.3.12 analyze and sketch the graph of a polynomial P(x), of its reciprocal (1/P(x)), and of *P(x)* algebraically, and

geometrically with and without a graphing utility or appropriate software.
1.3.13 analyze and sketch the graph of rational functions algebraically, and geometrically with and without a graphing

util ity or Maple*.
1.3.14 find the sum, product, and polar form of complex numbers (optional).

1.4 CONCEPTS OF TRIGONOMETRIC FUNCTIONS
1.4.1 find trigonometric values of standard angles from the co-ordinates of points on the unit circle.
1.4.2 use the unit circle to find the radian measure of angles given a trigonometric value.
1.4.3 use a calculator to find the radian or degree measure of angles given a trigonometric value and vice versa.
1.4.4 find the trigonometric values of an angle from given trigonometric values of related angles.
1.4.5 find values of angles and/or lengths of sides in a right triangle.
1.4.6 use formulas for trigonometric values of sums and differences of angles to evaluate or to simplify expressions.
1.4.7 solve trigonometric equations.
1.4.8 find the amplitude, frequency, and phase shift of the sine and cosine functions.
1.4.9 sketch the graph of trigonometric functions with and without a graphing utili ty or Maple*.
1.4.10 plot points and curves in the polar co-ordinate plane (optional).

1.5 CONCEPTS OF EXPONENTIAL AND LOGARITHMIC FUNCTIONS
1.5.1 use a calculator to find natural logarithms and exponential expressions in base e.
1.5.2 change expressions from exponent ial to logarithmic form, from logari thmic to exponential  form.
1.5.3 use properties of logarithms and exponentials to simplify expressions (includes ex, Rn x).
1.5.4 use properties of logarithms to express a given logarithmic expression into a sum and difference of logarithms

or to express a sum and difference of logarithms into a single logarithmic expression (includes ex, Rn x).
1.5.5 solve equations involving exponentials and logarithmics.
1.5.6 sketch the graph of exponential and logarithmic functions with and without a graphing utility or Maple* (includes

ex, Rn x)
1.5.7 change logarithms from one base to another.

2. To solve problems proper to science.

PROBLEM-SOLVING
2.1 solve problems of exponential growth and decay, and other applications involving exponentials and logarithms.
2.2 solve simultaneous systems of linear equations using substitution, elimination, Cramer's rule.
2.3 solve simultaneous systems of equations reducible to linear equations or involving a linear and a quadratic.
2.4 solve linear and quadratic equations and equations reducible to a linear or to a quadratic.
2.5 find values of angles and/or lengths of sides in a right triangle in situations proper to the natural sciences.
2.6 appropriately use trigonometric identities and values to solve vector problems.

3. To apply techniques of experimentation or validation specific to sciences

3.1 verify results using alternative methods of solution where possible.
3.2 identify extraneous so lutions  to a given problem.
3.3 select appropriate sales and units on all graphs.
3.4 verify algebraic result s using Maple*.
3.5 verify graphs using a scienti fic ca lculator  or Maple*.

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

*Maple is a Computer Algebra System appropriate for use at this level.


