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Produce the highest standards of excellence in teaching
mathematics to prepare students to flourish and fulfill personal
ambitions and career goals in an increasingly technological society.
Develop students’ abilities to become mathematical thinkers,
lifelong learners, and link learning to life through problem solving
and utilizing the high-tech resources.

COURSE DESCRIPTION/OVERVIEW:



Chapter 1 : Number Patterns
 1.3: Arithmetic Sequences
 1.5: Geometric Sequences



Chapter 2 : Equations and Inequalities
 2.2: Solving Quadratic Equations Algebraically
 2.3: Applications of Equations
 2.5: Inequalities



Chapter 2 : Equations and Inequalities
 2.2: Solving Quadratic Equations Algebraically
 2.3: Applications of Equations
 2.5: Inequalities



Chapter 3 : Functions and Graphs







3.1: Functions
3.2: Graphs of Functions
3.3: Quadratic Functions
3.4: Graphs and Transformations
3.5: Operations on Functions
3.6: Inverse Functions

1

Greenwood International School

Course Description

Department of Mathematics



Chapter 4 : Functions and Graphs









6.1: Right triangle Trigonometry
6.2: Trigonometric Applications
6.3: Angles and Radian measures
6.4: Trigonometric Functions
6.5: Basic Trigonometric Identities

Chapter 7 : Trigonometric Graphs







5.1: Radicals and Rational Exponents
5.2: Exponential Functions
5.3: Applications of Exponential Functions
5.4: Common and Natural Logarithmic Functions
5.5: Properties and Laws of Logarithms

Chapter 6 : Trigonometry








4.1: Polynomial Functions
4.2: Real Zeros
4.3: Graphs of polynomial functions
4.4: Rational Functions
4.5: Complex numbers
4.6: The Fundamental Theorem of Algebra

Chapter 5 : Exponential and Rational Functions








2018-2019

7.1: Graphs of the sine, cosine, and Tangent
7.2: Graphs of the cosecant, secant, and cotangent
7.3: Periodic graphs and amplitude
7.4: Periodic graphs and phase shifts

Chapter 8 : Solving Trigonometric Equations
 8.1: Graphical solutions to trigonometric equations
 8.2: Inverse Trigonometric Functions
 8.3: Algebraic solutions of trigonometric equations



Chapter 9 : Trigonometric Identities and Proof
 9.1: Identities and Proofs
 9.2: Addition and Subtraction Identities
 9.3: Other Identities



Chapter 10 : Trigonometric Applications







10.1: The Law of Cosines
10.2: The Law of Sines
10.3: The complex plane and polar form for complex numbers
10.4: DeMoivre’s Theorem and the nth roots of complex numbers
10.5: Vectors in the plane
Applications of vectors in the plane
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Chapter 11 : Analytical Geometry
 11.1: Ellipses
 11.2: Hyperbolas
 11.3: Parabolas



Chapter 12 : System and Matrices








Chapter 13 : Statistics and Probability







12.1: Solving system of equations
12.2: Matrices
12.3: Matrix Operations
12.4: Matrix methods for square systems
12.5: Nonlinear systems
13.1: Basic Statistics
13.2: Measures of center and spread
13.3: Basic probability
13.5: Normal Distribution

Chapter 14 : Limits and Continuity






14.1: Limits of Functions
14.2: Properties of limits
14.3: The formal definition of limit
14.4: Continuity
14.5: Limits involving infinity
GENERAL COURSE LEARNING OBJECTIVES:






















Define key terms: sets of numbers the coordinate plane relation
Input and output domain and range function
Use functional notation
Recognize a geometric sequence
Find a common ratio
Graph a geometric sequence
Write a geometric sequence recursively and explicitly
Find partial sums of a geometric sequence
Solve equations by:
Factoring
Square roots of both sides
Completing the square quadratic formula
Solve equations in quadratic form
Solve application problems
Use Interval notation
Solve linear inequalities and compound linear inequalities
First exact solutions of quadratic and factorable inequalities
Determine whether a relation is a function
Find the domain of functions
Evaluate piecewise-defined and greatest integer functions
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Determine whether a graph represents a function
Analyze graphs to determine domain and range, local maxima and minima, inflection points, and intervals
where they are increasing, decreasing, concave up, and concave down
Graph parametric equations
Define three forms of quadratic functions.
Find the vertex and intercepts of a quadratic function and sketch its graph.
Convert one form of quadratic function to another.

Define parent functions.
Transform graphs of parent functions.
Determine whether a graph has y-axis, x-axis, or origin symmetry.
Determine whether a function is even, odd or neither.
Define three forms of quadratic functions.
Find the vertex and intercepts of a quadratic function and sketch its graph.
Convert one form of quadratic function to another.

Form sum, difference, product and quotient functions and find their domains.
Form composite functions and find their domains.
Define inverse relations and functions.
Find inverse relations from tables, graphs, and equations.
Determine whether an inverse relation is a function.
Verify inverses using composition.
Define a polynomial
Divide polynomials
Apply the remainder theorem, the factor theorem, and the connections between remainders and factors
Determine the maximum number of zeros of a polynomial
Find all rational zeros of polynomial function
Use the factor theorem
Factor a polynomial completely
Find lower and upper bounds of zeros
Recognize the shape of basic polynomial functions
Describe the graph of a polynomial function
Identify properties of general polynomial functions: Continuity, End behavior, intercepts, local extrema,
points of inflection
Identify complete graphs of polynomial functions
Find the domain of a rational function
Find intercepts, vertical asymptotes, and horizontal asymptotes
Identify holes
Describe end behavior
Sketch complete graphs
Write complex numbers in standard form
Perform arithmetic operations on complex numbers
Find the conjugate of a complex number
Simplify square roots of negative numbers
Find all solutions of polynomial equations
Use the Fundamental theorem of algebra
Find complex conjugate zeros
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Find the number of zeros of a polynomial
Give the complete factorization of polynomial expressions
Define the six trigonometric ratios of an acute angle in terms of a right triangle
Evaluate trigonometric ratios, using triangles and on a calculator
Solving triangles using trigonometric ratios
Solve applications using triangles
Use a rotating ray to extend the definition of an angle measure to negative angles greater than 180°
Define radian measure and convert angle measures between degrees and radians
Define the trigonometric ratios in the coordinate plane
Define trigonometric functions in terms of the unit circle
Develop basic trigonometric identities
Graph the sine, cosine, and tangent functions
State all values in the domain of a basic trigonometric function that correspond to a given value of the
range
Graph transformations of the sine, cosine, and tangent graphs
Graph the cosecant, secant, and cotangent functions
Graph transformations of the cosecant, secant, and cotangent graphs
State the period and amplitude (if any) given the function rule or the graph of a sine, cosine, or tangent
function.
Use the period and amplitude (if any) to sketch the graph of a sine, cosine, or tangent function.
State the period, amplitude, vertical shift, and phase shift given the function rule or graph of a sine or
cosine function
Use graphs to determine whether an equation could possibly by an identity
Solve trigonometric equations graphically
State the complete solution of a trigonometric equation
Define the domain and range of the inverse trigonometric functions
Use inverse trigonometric function notation
Solve trigonometric equations algebraically
Identify possible identities by using graphs
Apply strategies to prove identities
Identify possible identities by using graphs
Apply strategies to prove identities
Use the addition and subtraction identities for sine, cosine, and tangent functions
Use the confuction identities
Use the following identities:
Double-angle
Power-reducing
Half-angle
Product-to-sum
Sum-to-product
Solve oblique triangles by using the law of cosines
Solve oblique triangles by using the Law of Sines
Use area formulas to find areas of triangles
Graph a complex number in the complex plane
Find the absolute value of a complex number
Express a complex number in polar form

5

Greenwood International School

Course Description

Department of Mathematics















2018-2019

Perform polar multiplication and division
Calculate powers and roots of complex numbers
Find and graph roots of unity
Find the components and magnitude of a vector
Perform scalar multiplication of vectors, vector addition, and vector subtraction
Perform operations with linear combinations of vectors
Determine the direction angle of a vector
Determine resultant forces in physical applications
Define and apply rational and irrational exponents
Simplify expressions containing radicals or rational exponents
Graph and identify transformations of exponential functions
Use exponential functions to solve application problems



Create and use exponential models for a variety of exponential growth or decay application
problems





Evaluate common and natural logarithms with and without calculator
Solve common and natural exponential and logarithmic equations by using an equivalent equation
Graph and identify transformations of common and natural logarithmic functions





Use properties and laws of logarithms to simplify and evaluate expressions
Solve systems of equations by graphing, substitution, and elimination
Recognize consistent, inconsistent, and dependent systems
Solve applications using systems
Represent systems of equations by augmented matrices
Solve systems of equations by row reduction
Solve systems by using a calculator to obtain reduced row echelon form matrices
Solve applications by using matrices
Add and subtract matrices
Multiply a matrix by a scalar factor
Multiply two matrices
Use matrix multiplication to solve problems
Use matrices to represent directed networks
Define the n x n identity matrix
Find the inverse of an invertible matrix
Solve square systems of equations using inverse matrices
Solve nonlinear systems algebraically
Solve nonlinear systems graphically
Identify data types
Create displays of qualitative and quantitative data
Describe the shape of a distribution
Calculate measures of center
Calculate measures of spread
Choose the most appropriate measure of center or spread
Create and interpret a box plot
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Define probability and use properties of probability
Find the expected value of a random variable
Use probability density functions to estimate probabilities
Estimate probability using experimental methods
Estimate probability using theoretical methods
Draw a normal distribution given its mean and standard deviation
Use normal distributions to find probabilities
Limit of a function
Limit of a function and a function value
A function that approaches infinity
A function that approaches two values
An oscillating function
Find the limit of the constant function/identify function
Use properties of limits
Find the limit of polynomial functions/
Rational functions
Use the limit theorem
Use the formal definition of limit
Determine if a function is continuous at a point
Determine if a function is continuous on an interval
Apply properties of continuous functions
Define limits involving infinity
Use properties of limits at infinity
Use the limit theorem
Define an ellipse
Write the equation of an ellipse
Identify important characteristics of ellipses
Graph ellipses
Define a hyperbola
Write the equation of a hyperbola
Identify important characteristics of hyperbolas
Graph hyperbolas
Define a parabola
Write the equation of a parabola
Identify important characteristics of parabolas
Graph Parabolas
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I.
STANDARDS/BENCHMARKS:
 F-BF.A.2
Write arithmetic and geometric sequences both recursively and with an explicit formula, use them to model
situations, and translate between the two forms. Also A-CED.A.2,F-IF.A.3, F-BF.A.1a, F-LE.A.2
 A-REI.C.7
Solve a simple system consisting of a linear equation and a quadratic equation in two variables algebraically and
graphically.
 7. EE.4
Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations
and inequalities to solve problems by reasoning about the quantities.
 P1.3
Write an expression for the composition of one given function with another and find the domain, range, and
graph of the composite function. Recognize components when a function is composed of two or more
elementary functions.
 F-IF.7.
Graph functions expressed symbolically and show key features of the graph, by hand in simple cases and using
technology for more complicated cases.
a. Graph linear and quadratic functions and show intercepts, maxima, and minima.
b. Graph square root, cube root, and piecewise-defined functions, including step functions and absolute value
functions.
c. Graph polynomial functions, identifying zeros when suitable factorizations are available, and showing end
behavior.
 F-BF.B.3.
Identify the effect on the graph of replacing f(x) by f(x)+k, kf(x), f(kx), and f(x+k) for specific values of k (both
positive and negative); find the value of k given the graphs. Experiment with cases and illustrate an explanation
of the effects on the graph using technology.
 F-IF.B.4
For a function that models a relationship between two quantities, interpret key features of graphs and tables in
terms of the quantities, and sketch graphs showing key features given a verbal description of the relationship.
Key features include: intercepts; intervals where the function is increasing, decreasing, positive, or negative;
relative.
 F-IF.C.7a.
Graph linear and quadratic functions and show intercepts, maxima, and minima.
 P1.1
Know and use a definition of a function to decide if a given relation is a function.
 P1.2
Perform algebraic operations (including compositions) on functions and apply transformations (translations,
reflections, and rescaling).
 P1.3
Write an expression for the composition of one given function with another and find the domain, range, and
graph of the composite function. Recognize components when a function is composed of two or more
elementary functions.
 P1.4
Determine whether a function (given symbolically or graphically) has an inverse and express the inverse
(symbolically, if the function is given symbolically, or graphically, if given graphically) if it exists. Know and
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interpret the function notation for inverses.
 P4.1
Given a polynomial function whose roots are known or can be calculated, find the intervals on which the
function’s values are positive and those where it is negative.
 P4.2
Solve polynomial equations and inequalities of degree greater than or equal to three. Graph polynomial
functions given in factored form using zeros and their multiplicities, testing the sign-on intervals and analyzing
the function’s large-scale behavior.
 P4.3
Know and apply fundamental facts about polynomials: the Remainder Theorem, the Factor Theorem, and the
Fundamental Theorem of Algebra.
 F-IF.C.7c
Graph polynomial functions, identifying zeros when suitable factorizations are available, and showing end
behavior. Also A-SSE.A.1a
 F-IF.C.7d(+)
Graph rational functions, identifying zeros and asymptotes when suitable factorizations are available, and
showing end behavior. Also A-APR.D.6,F-BF.B.3
 P6.4
Know the basic trigonometric identities for sine, cosine, and tangent (e.g., the Pythagorean identities, sum and
difference formulas, co-functions relationships, double angle and half-angle formulas).
 P6.1
Define (using the unit circle), graph, and use all trigonometric functions of any angle. Convert between radian
and degree measure. Calculate arc lengths in given circles.
 F-TF
Extend the domain of trigonometric functions using the unit circle
1. Understand radian measure of an angle as the length of the arc on the unit circle subtended by the angle.
2. Explain how the unit circle in the coordinate plane enables the extension of trigonometric functions to all real
numbers, interpreted as radian measures of angles traversed counterclockwise around the unit circle.
3. (+) Use special triangles to determine geometrically the values of sine, cosine, tangent for π/3, π/4 and π/6,
and use the unit circle to express the values of sine, cosine, and tangent for π–x, π+x, and 2π–x in terms of their
values for x, where x is any real number.
4. (+) Use the unit circle to explain symmetry (odd and even) and periodicity of trigonometric functions.
 P6.2
Graph transformations of the sine and cosine functions (involving changes in amplitude, period, midline, and
phase) and explain the relationship between constants in the formula and transformed graph.
 P6.3
Know basic properties of the inverse trigonometric functions sin-1 x, cos-1 x, tan-1 x, including their domains
and ranges. Recognize their graphs.
 F-TF 5.
Choose trigonometric functions to model periodic phenomena with specified amplitude, frequency, and
midline.
6. (+) Understand that restricting a trigonometric function to a domain on which it is always increasing or always
decreasing allows its inverse to be constructed.
7. (+) Use inverse functions to solve trigonometric equations that arise in modeling contexts; evaluate the
solution
 F-TF-7. (+)
Use inverse functions to solve trigonometric equations that arise in modeling contexts; evaluate the solutions
using technology, and interpret them in terms of the context.
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 P6.5
Solve trigonometric equations using basic identities and inverse trigonometric functions.
 F-TF.C.8
Prove the Pythagorean identity si n 2 (θ) + co s 2 (θ) = 1 and use it to find sin (θ), cos (θ), or tan (θ) given sin (θ),
cos (θ), or tan (θ) and the quadrant of the angle.
 G-SRT.D.10 (+)
Prove the Laws of Sines and Cosines and use them to solve problems. Also G-SRT.D.11(+)
 MAFS.912.N-CN.2.4
Represent complex numbers on the complex plane in rectangular and polar form (including real and imaginary
numbers), and explain why the rectangular and polar forms of a given complex number represent the same
number.


MAFS.912.N-VM.1.1

Recognize vector quantities as having both magnitude and direction. Represent vector quantities by directed
line segments, and use appropriate symbols for vectors and their magnitudes (e.g., 𝐯, |𝐯|, ||𝐯||, 𝐯⃑).
 N-RN-2.
Rewrite expressions involving radicals and rational exponents using the properties of exponents.
 F.BF.B.3
Identify the effect on the graph of replacing f(x) by f(x) + k, k f(x), f(kx), and f(x + k) for specific values of k
(both positive and negative); find the value of k given the graphs. Experiment with cases and illustrate an
explanation of the effects on the graph using technology. Include recognizing even and odd functions from
their graphs and algebraic expressions for them. Also F.IF.C.7e, F.L.E.A.2, A.REI.D.11


P7.6

Explain the role of determinants in solving systems of linear equations using matrices and compute
determinants of two-by-two and three-by-three matrices.

 P7.3
Know the definitions of matrix addition and multiplication. Add, subtract, and multiply matrices.
Multiply a vector by a matrix.
 P7.7
Write systems of two and three linear equations in matrix form. Solve such systems using Gaussian elimination
or inverse matrices.
 P7.5
Define the inverse of a matrix and compute the inverse of two-by-two and three-by-three matrices when they
exist.
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 S-IC.A.1
Understand statistics as a process for making inferences about population parameters based on a random
sample from that population.
 S-ID.A.4
Use the mean and standard deviation of a data set to fit it to a normal distribution and to estimate population
percentages. Recognize that there are data sets for which such a procedure is not appropriate. Use calculators,
spreadsheets, and tables to estimate areas under the normal curve.
 S-IC.B.4
Use data from a sample survey to estimate a population mean or proportion; develop a margin of error through
the use of simulation models for random sampling.


P1.7

Understand the concept of limit of a function as x approaches a number or infi nity. Use the idea of limit to
analyze a graph as it approaches an asymptote. Compute limits of simple functions (e.g., fi nd the limit as x
approaches 0 of f(x) = 1/x) informally.
 P9.7
Know, explain, and apply the locus definitions of parabolas, ellipses, and hyperbolas and recognize these conic
sections in applied situations.


P9.8

Identify parabolas, ellipses, and hyperbolas from equations, write the equations in standard form, and sketch an
appropriate graph of the conic section.

II.
RESOURCES:
 Pencils, green pens, scissors, glue, geometry tool box, and Math folder with transparent
pocket sheets.

 Precalculus text book.
 Online resources
 HMH attached resources CD’S (lesson tutorial videos, power point presentations,
one stop planer,…..)
 Internet.
 E-games and links
 Teacher’s Handouts
 Graphic and Scientific Calculator
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III.
COURSE OUTLINE:
Semester 1:
Chapter’s #

Chapter

1

Number patterns

2

Equations and Inequalities

3

Functions and Graphs

4

Polynomial and Rational Functions

6

Trigonometry

7

Trigonometric Graphs

8

Solving Trigonometric Equations

Lesson(s)
 1.3: Arithmetic Sequences
 1.5: Geometric Sequences
 2.2: Solving Quadratic Equations
Algebraically
 2.3: Applications of Equations
 2.5: Inequalities
 3.1: Functions
 3.2: Graphs of Functions
 3.3: Quadratic Functions
 3.4: Graphs and Transformations
 3.5: Operations on Functions
 3.6: Inverse Functions
 4.1: Polynomial Functions
 4.2: Real Zeros
 4.3: Graphs of polynomial
functions
 4.4: Rational Functions
 4.5: Complex numbers
 4.6: The Fundamental Theorem of
Algebra
 6.1: Right triangle Trigonometry
 6.2: Trigonometric Applications
 6.3: Angles and Radian measures
 6.4: Trigonometric Functions
 6.5: Basic Trigonometric Identities
 7.1: Graphs of the sine, cosine,
and Tangent
 7.2: Graphs of the cosecant,
secant, and cotangent
 7.3: Periodic graphs and
amplitude
 7.4: Periodic graphs and phase
shifts
 8.1: Graphical solutions to
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trigonometric equations
 8.2: Inverse Trigonometric
Functions
 8.3: Algebraic solutions of
trigonometric equations
Semester 2:
Chapter’s #

Chapter

9

Trigonometric Identities and Proof

10

Trigonometric Applications

5

Exponential and Logarithmic
Functions

12

Systems and Matrices

13

Statistics and Probability

14

Limits and Continuity

Lesson(s)
 9.1: Identities and Proofs
 9.2: Addition and Subtraction
Identities
 9.3: Other Identities
 10.1: The Law of Cosines
 10.2: The Law of Sines
 10.3: The complex plane and polar
form for complex numbers
 10.4: DeMoivre’s Theorem and
the nth roots of complex numbers
 10.5: Vectors in the plane
 Applications of vectors in the
plane
 5.1: Radicals and Rational
Exponents
 5.2: Exponential Functions
 5.3: Applications of Exponential
Functions
 5.4: Common and Natural
Logarithmic Functions
 5.5: Properties and Laws of
Logarithms
 12.1: Solving system of equations
 12.2: Matrices
 12.3: Matrix Operations
 12.4: Matrix methods for square
systems
 12.5: Nonlinear systems
 13.1: Basic Statistics
 13.2: Measures of center and
spread
 13.3: Basic probability
 13.5: Normal Distribution
 14.1: Limits of Functions
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Analytic Geometry

14.2: Properties of limits
14.3: The formal definition of limit
14.4: Continuity
14.5: Limits involving infinity
11.1: Ellipses
11.2: Hyperbolas
11.3: Parabolas

GRADING:
Grading Policy/ Assessment Tools:
 1st The students will be provided with study guides or mock tests on the school website in the students
portal, based on our curriculum manual, bench marks and objectives before every quiz, test, or exam.
 2nd The students will be tested based on what they have practiced at home from the study guides or
mock tests mentioned before.
 3rd The evaluation will be based on what objectives did the students achieve, and in what objectives do
they need help, through the detailed report that will be sent to the parents once during the semester
and once again with the report card.
 Tests and quizzes will comprise the majority of the student’s grade. There will be one major test given
at the end of each chapter.
 Warm-up problems for review, textbook assignments, worksheets, etc. will comprise the majority of the
daily work.
 Home Works and Assignments will provide students with the opportunity to practice the concepts
explained in class and in the text.
 Students will apply the learned Math concepts in their daily lives through Sample Performance
Indicators which will be prepared at home and done in class.
 Students will solve a higher-order thinking word problem on weekly basis (Problem of the Week).
 Students will keep a math notebook. In this notebook students will record responses to daily warm-up
problems, lesson activities, post-lesson wrap-ups, review work, and daily textbook assignments.
 Class work is evaluated through participation, worksheets, class activities and group work done in the
class.
 Passing mark 60 %
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Grade Distribution:
Semester -1Assessment

Class Work
Homework
Quizzes
Project Based
Learning
POP Quizzes

Points/Weight

15%
5%
30 %
10%
5%

Semester -2Assessment

Class Work
Homework
Quizzes
Project Based
Learning
POP Quizzes

Points/Weight

15%
5%
30 %
10%

Final Exam

Mid-Year / Final
Exam 30%

5%
Total

MAP (Based on
students results)

5%

100

MAP (Based on 5%
students results)

Cross-Curricular Project (optional):
-

ICT integration week
Term projects-integrate Science with math (other subjects if applicable)
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