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Course Title: Calculus I with Pre-Calculus. 
Head of Department: Bassam Raychouni (bassam@greenwood.sh.ae)  

 

Teacher(s) + e-mail: Bassam Raychouni (bassam@greenwood.sch.ae) 

Cycle/Division: High School 

Grade Level: 12 

Credit Unit: 
 

1 

Duration: 
 

one year 

Course Prerequisites:  
 

Algebra II or Pre-Calculus. 

 

Department’s 
Vision: 

 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. 

Department’s 
Mission: 

 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: 
 Functions and their graphs  
Polynomial and Rational functions. 
Limits and their properties 
Differentiation  
Applications of differentiation 
Integration 
Exponential and logarithmic functions 
Trigonometric functions and calculus 
 

GENERAL COURSE LEARNING OBJECTIVES: 
 

 The student understands the different ways numbers are represented and used in the real 
world. 

 The student understands the effects of operations on numbers and the relationships among 
these operations, selects appropriate operations, and computes for problem solving. 

 The student understands the effects of operations on numbers and the relationships among 
these operations, selects appropriate operations, and computes for problem solving. 



            Greenwood International School                                           Course Description  

                   Department of Mathematics                                                                      2018-2019 

 

 

2 
 

 

 The student uses estimation in problem solving and computation. 

 The student understands and applies theories related to numbers. 

 The student compares, contrasts, and converts within systems of measurement (both 
standard/nonstandard and metric/customary). 

 The student estimates measurements in real-world problem situations. 

 The student selects and uses appropriate units and instruments for measurement to achieve 
the degree of precision and accuracy required in real-world situations 

 The student describes, draws, identifies, and analyzes two- and three-dimensional shapes. 

 The student visualizes and illustrates ways in which shapes can be combined, subdivided, and 
changed. 

 Students develop an understanding of the concept of limit by estimating limits graphically and 
numerically, and evaluating limits analytically. They extend the idea of a limit to one-sided 
limits and limits at infinity. They use limits to define and understand the concept of 
continuity, decide whether a function is continuous at a point, and find types of 
discontinuities. They understand and apply continuity theorems. 

 Understand the concept of derivative geometrically, numerically, and analytically, and 
interpret the derivative as an instantaneous rate of change, or as the slope of the tangent 
line. 

 Students understand that integration is used to find areas and they evaluate integrals using 
rectangular approximations. From this, they develop the idea that integration is the inverse 
operation to differentiation — the Fundamental Theorem of Calculus. They use this result to 
find definite and indefinite integrals, including using the method of integration by 
substitution. They also apply approximate methods, such as the Trapezoidal Rule, to find 
definite integrals. Students define integrals using Riemann sums; use the Fundamental 
Theorem of Calculus to find integrals using ant derivatives, and use basic properties of 
integrals. They integrate by substitution and find approximate integral. 

 Students apply what they learn about integrals to finding velocities from accelerations, 
solving separable differential equations, and finding areas and volumes. They also apply 
integration to model and solve problems in physics, biology, economics, etc. 

 Students find velocity functions and position functions from their derivatives, solve separable 
differential equations, and use definite integrals to find areas and volumes. 

I.  

STANDARDS/BENCHMARKS: 
 

 

 

 
 Number Sense, Concepts, and Operations. 

 Standard 1: The student understands the different ways numbers are represented 
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and used in the real world. 
 Standard 2: The student understands number systems. 
 Standard 3:The student understands the effects of operations on numbers and the 
relationships among these operations, selects appropriate operations, and computes for 
problem solving. 
 Standard 4: The student uses estimation in problem solving and computation. 
 Standard 5: The student understands and applies theories related to numbers. 
Measurement 
 Standard 1: The student measures quantities in the real world and uses the measures 
to solve problems. 
 Standard 2: The student compares, contrasts, and converts within systems of 
measurement (both standard/nonstandard and metric/customary). 
 Standard 3:The student estimates measurements in real-world problem 
situations. 
 Standard 4: The student selects and uses appropriate units and instruments for 
measurement to achieve the degree of precision and accuracy required in real-world 
situations 
Geometry and Spatial Sense 
 Standard 1: The student describes, draws, identifies, and analyzes two- and three-
dimensional shapes. 
 Standard 2: The student visualizes and illustrates ways in which shapes can be 
combined, subdivided, and changed. 
 Standard 3: The student uses coordinate geometry to locate objects in both two and 
three dimensions and to describe objects algebraically. 
 
Algebraic Thinking 
 Standard 1: The student describes, analyzes, and generalizes a wide variety of 
patterns, relations, and functions. 
 Standard 2: The student uses expressions, equations, inequalities, graphs, and 
formulas to represent and interpret situations. 
 

 Calculus 
Standard 1: Limits and Continuity  
Students develop an understanding of the concept of limit by estimating limits graphically and 
numerically, and evaluating limits analytically. They extend the idea of a limit to one-sided 
limits and limits at infinity. They use limits to define and understand the concept of 
continuity, decide whether a function is continuous at a point, and find types of 
discontinuities. They understand and apply continuity theorems. 
 
Benchmarks: 
MA.912.C.1.1 
Understand the concept of limit and estimate limits from graphs and tables of values. 
MA.912.C.1.2  
Find limits by substitution. 
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MA.912.C.1.3 
Find limits of sums, differences, products, and quotients. 
MA.912.C.1.4  
Find limits of rational functions that are undefined at a point. 
MA.912.C.1.5  
Find one-sided limits. 
MA.912.C.1.6  
Find limits at infinity. 
MA.912.C.1.7  
Decide when a limit is infinite and use limits involving infinity to describe asymptotic 
behavior. 
MA.912.C.1.8  

Find special limits such as 〖 lim〗┬(x→0)〖sinx/x〗 

MA.912.C.1.9 
Understand continuity in terms of limits. 
MA.912.C.1.10 
Decide if a function is continuous at a point. 
MA.912.C.1.11 
Find the types of discontinuities of a function. 
MA.912.C.1.12 
Understand and use the Intermediate Value Theorem on a function over a closed interval. 
MA.912.C.1.13 
Understand and apply the Extreme Value Theorem: If f(x) is continuous over a closed interval, 
then f has a maximum and a minimum on the interval. 
 

 Standard 2: Differential Calculus  
Students develop an understanding of the derivative as an instantaneous rate of change, 
using geometrical, numerical, and analytical methods. They use this definition to find 
derivatives of algebraic and transcendental functions and combinations of these functions 
(using, for example, sums, composites, and inverses).  
Students find second and higher order derivatives. They understand and use the relationship 
between differentiability and continuity. They understand and apply the Mean Value 
Theorem.  
 
Students find derivatives of algebraic, trigonometric, logarithmic, and exponential functions. 
They find derivatives of sums, products, and quotients, and composite and inverse functions. 
They find derivatives of higher order and use logarithmic differentiation and the Mean Value 
Theorem. 
 
Benchmarks: 
MA.912.C.2.1 
Understand the concept of derivative geometrically, numerically, and analytically, and 
interpret the derivative as an instantaneous rate of change, or as the slope of the tangent 
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line. 
MA.912.C.2.2 
State, understand, and apply the definition of derivative. 
MA.912.C.2.3 
Find the derivatives of functions, including algebraic, trigonometric, logarithmic, and 
exponential functions. 
 
MA.912.C.2.4 
Find the derivatives of sums, products, and quotients. 
MA.912.C.2.5 
Find the derivatives of composite functions, using the Chain Rule. 
MA.912.C.2.6 
Find the derivatives of implicitly-defined functions. 
MA.912.C.2.7 
Find derivatives of inverse functions. 
MA.912.C.2.8 
Find second derivatives and derivatives of higher order. 
MA.912.C.2.9 
Find derivatives using logarithmic differentiation. 
MA.912.C.2.10 
Understand and use the relationship between differentiability and continuity. 
MA.912.C.2.11 
Understand and apply the Mean Value Theorem. 
 

 Standard 3: Applications of Derivatives  
Students apply what they learn about derivatives to find slopes of curves and the related 
tangent lines. They analyze and graph functions, finding where they are increasing or 
decreasing, their maximum and minimum points, their points of inflection, and their 
concavity. They solve optimization problems, find average and instantaneous rates of change 
(including velocities and accelerations), and model rates of change.  
 
Students find slopes and equations of tangent lines, maximum and minimum points, and 
points of inflection. They solve optimization problems and find rates of change. 
 
Benchmarks 
MA.912.C.3.1 
Find the slope of a curve at a point, including points at which there are vertical tangent lines 
and no tangent lines. 
MA.912.C.3.2 
Find an equation for the tangent line to a curve at a point and a local linear approximation. 
MA.912.C.3.3 
Decide where functions are decreasing and increasing. Understand the relationship between 
the increasing and decreasing behavior of f and the sign of f'. 
MA.912.C.3.4 
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Find local and absolute maximum and minimum points. 
MA.912.C.3.5 
Find points of inflection of functions. Understand the relationship between the concavity of f 
and the sign of f". Understand points of inflection as places where concavity changes. 
MA.912.C.3.6 
Use first and second derivatives to help sketch graphs. Compare the corresponding 
characteristics of the graphs of f, f', and f". 
MA.912.C.3.7 
Use implicit differentiation to find the derivative of an inverse function. 
MA.912.C.3.8 
Solve optimization problems. 
MA.912.C.3.9 
Find average and instantaneous rates of change. Understand the instantaneous rate of 
change as the limit of the average rate of change. Interpret a derivative as a rate of change in 
applications, including velocity, speed, and acceleration. 
MA.912.C.3.10 
Find the velocity and acceleration of a particle moving in a straight line. 
MA.912.C.3.11 
Model rates of change, including related rates problems. 
 

 Standard 4: Integral Calculus  
Students understand that integration is used to find areas and they evaluate integrals using 
rectangular approximations. From this, they develop the idea that integration is the inverse 
operation to differentiation — the Fundamental Theorem of Calculus. They use this result to 
find definite and indefinite integrals, including using the method of integration by 
substitution. They also apply approximate methods, such as the Trapezoidal Rule, to find 
definite integrals. Students define integrals using Riemann sums; use the Fundamental 
Theorem of Calculus to find integrals using ant derivatives, and use basic properties of 
integrals. They integrate by substitution and find approximate integral. 
 
Benchmarks: 
 
MA.912.C.4.1 
Use rectangle approximations to find approximate values of integrals. 
 
MA.912.C.4.2 
Calculate the values of Riemann Sums over equal subdivisions using left, right, and midpoint 
evaluation points 
MA.912.C.4.3 
Interpret a definite integral as a limit of Riemann sums. 
MA.912.C.4.4 
Interpret a definite integral of the rate of change of a quantity over an interval as the change 
of the quantity over the interval. That is, 
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∫_a^b▒〖f'(x)dx = f(b) – f(a)〗 (Fundamental Theorem of Calculus) 

MA.912.C.4.5 
Use the Fundamental Theorem of Calculus to evaluate definite and indefinite integrals and to 
represent particular antiderivatives. Perform analytical and graphical analysis of functions so 
defined. 
MA.912.C.4.6 Use these properties of definite integrals: 
  
MA.912.C.4.7 Use integration by substitution (or change of variable) to find values of integrals 

 
 Standard 5: Applications of Integration  

Students apply what they learn about integrals to finding velocities from accelerations, 
solving separable differential equations, and finding areas and volumes. They also apply 
integration to model and solve problems in physics, biology, economics, etc.  
 
 
Students find velocity functions and position functions from their derivatives, solve separable 
differential equations, and use definite integrals to find areas and volumes. 
Benchmarks: 
MA.912.C.5.1 
Find specific antiderivatives using initial conditions, including finding velocity functions from 
acceleration functions, finding position functions from velocity functions, and solving 
applications related to motion along a line 
MA.912.C.5.2 
Solve separable differential equations and use them in modeling. 
MA.912.C.5.3 
Solve differential equations of the form dy/dt=ky  as applied to growth and decay problems. 
MA.912.C.5.4 
Use slope fields to display a graphic representation of the solution to a differential equation 
and locate particular solutions to the equation. 
MA.912.C.5.5 
Use definite integrals to find the area between a curve and the x-axis, or between two curves. 
MA.912.C.5.6 
Use definite integrals to find the average value of a function over a closed interval. 
MA.912.C.5.7 
Use definite integrals to find the volume of a solid with known cross-sectional area, including 
solids of revolution. 
MA.912.C.5.8 
Apply integration to model and solve problems in physical, biological, and social sciences. 
 

II.  

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

 Calculus I with pre calculus (Brooks 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 
 
 

 

 

 

 

 

 

 

 

 

III.  

COURSE OUTLINE: 
 

Semester 1: 

Chapter’s # Chapter Lesson(s) 

Module 1 
 

 Functions and their graphs 
 

 1.1  Functions 

 1.2  Analyzing graphs of functions 

 1.3 Transformations of functions 

 1.4 Combinations of functions. 

 1.5 Inverse fxns 

Module 2 
 

Polynomial and Rational fxns. 
 

 2.1 Quadratic fxns and Models 

 2.2 Polynomial Fxns. of Higher degrees 

 2.3 Polynomial and synthetic Division. 
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 2.4 Complex numbers 

 2.5 The fundamental theorem of algebra. 

 2.6 Rational Fxns  

Module 3 
Limits and their properties 

 
 

 3.2 Finding limits Graphically and 
numerically 

 3.3 Evaluating limits analytically.  

 3.4 Continuity and one sided limits 

Module 4 

Differentiation 
  

 
 
 

 4.1 The derivative and the tangent line 
problem. 

 4.2 Basic Differentiation rules and rates of 
change. 

 4.3 Product and Quotient rules and higher 
order derivatives 

 4.4 The chain Rule. 

 4.5 Implicit Differentiation 

Module 5 
Applications of differentiation 

  
 

 5.3 Increasing and decreasing fxns. And 
the first derivative test. 

 5.4 Concavity and the second derivative 
test 

 5.5 limits at infinity 

 5.6 a summary of curve sketching 

 5.7 optimization problems  

 

 

 

 

Semester 2: 

 

 

Chapter’s # Chapter Lesson(s) 

Module 6 

 
Integration 

     
 

 6.1 Antiderivatives and indefinite 
integration. 

 6.3 Riemann sums and definite integrals. 

 6.4 the fundamental theorem of calculus. 

 6.5 Integration by substitution 

Module 8 
Exponential and logarithmic fxns. And 

calculus 
 

 8.1 Exponential fxns.: differentiation and 
integration 

 8.2 logarithmic fxns and differentiation 
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  8.3 logarithmic fxns and integration 

Module 11 

Trigonometric fxns and calculus 
 
 
 

 11.2 Trigonometric fxns: differentiation.  

 11.3 Trigonometric fxns integration. 
 

 Sat test preparations. 

IV.  

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 -1- Semester -2- 
Final Exam 

Assessment Points/Weight Assessment Points/Weight 

Class Work 15% Class Work 15% 

Mid-Year / Final 
Exam 30% 

 
Total 100 

Homework 5% Homework 5% 

Quizzes  30 % Quizzes . 30 % 

Project Based 

Learning 

10% Project Based 

Learning 

10% 

POP Quizzes     5 % 

  
POP Quizzes     5 % 

  

MAP (Based on 
students results) 

5% 

 
MAP (Based on 
students results) 

5% 

 

    

 

 

Cross-Curricular Project(s): 
- ICT integration  week 
- Term projects-integrate Science with math (other subjects if applicable) 

 

 


