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Ref: GIS Math G 12 C.D. 2017-2018 

 
 
 
 

2011-2012 
 

SUBJECT   : Math 
TITLE OF COURSE : Calculus I with Pre-Calculus. 

GRADE LEVEL  : 12 

DURATION   : ONE YEAR 

NUMBER OF CREDITS : 1 Credit 

Goals: 
Number Sense, Concepts, and Operations. 
1. Standard 1: The student understands the different ways numbers are represented 

and used in the real world. 

2. Standard 2: The student understands number systems. 

3. 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. 

4. Standard 4: The student uses estimation in problem solving and computation. 

5. Standard 5: The student understands and applies theories related to numbers. 

Measurement 

6. Standard 1: The student measures quantities in the real world and uses the 

measures to solve problems. 

7. Standard 2: The student compares, contrasts, and converts within systems of 

measurement (both standard/nonstandard and metric/customary). 

8. Standard 3:The student estimates measurements in real-world problem 
situations. 

9. 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 
10. Standard 1: The student describes, draws, identifies, and analyzes two- and 

three-dimensional shapes. 

11. Standard 2: The student visualizes and illustrates ways in which shapes can be 

combined, subdivided, and changed. 

12. Standard 3: The student uses coordinate geometry to locate objects in both 

two and three dimensions and to describe objects algebraically. 
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Algebraic Thinking 
13. Standard 1: The student describes, analyzes, and generalizes a wide variety of 

patterns, relations, and functions. 

14. 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. 

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. 
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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 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. 
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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 
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. 
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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, 

∫ 𝑓′(𝑥)𝑑𝑥 =  𝑓(𝑏) –  𝑓(𝑎)
𝑏

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 
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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. 

 

Resources: 
1- Calculus I with precalculus (Brooks) text book. 

2- Attached resources CD’S (lesson tutorial videos, power point presentations, one stop  

 planer,…..) 

3- Internet. 

4- E-games and links 

5- Teacher’s Handouts 
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Course Content and Objectives: 
Ch. 1 Functions and their graphs 

1.1 Functions 
- determine whether relations between two variables are functions 
- use function notation and evaluate functions. 
- Find the domains of functions. 
- use functions to model and solve real-life problems. 

1.2  analyzing graphs of functions 
-use the vertical line test for functions 
- find the zeros of functions. 
- determine intervals on which functions are increasing or decreasing and determine relative 
max. and min. values of functions. 
- identify and graph linear fxns. 
- Identify and graph step and other piecewise-defined fxns. 
- identify even and odd fxns. 

1.3 Transformations of functions 
- Recognize graphs of common fxns. 
- Use vertical and horizontal shifts to sketch graphs of fxns. 
- Use reflections to sketch graphs of fxns. 
- Use non rigid transformations to sketch graphs of fxns. 

1.4 Combinations of functions. 
- Add subtract, multiply, and divide fxns. 
- Find the composition of one fxn. With another fxn. 
- Use combination and compositions of fxns. To model and solve real life problems. 

1.5 Inverse fxns 
- Find inverse fxns. Informaly and verify that two fxns are inverse fxns. Of each other. 
- Use graph of fxns. To determine whether fxns have inverse fxns. 
- use the horizontal line test to determine if fxns are 1-1. 
- find inverse fxns analyticaly. 

Ch. 2 Polynomial and Rational fxns. 
2.1 Quadratic fxns and Models 
- Analyze Graphs of Quadratic fxns. 
- Write Quadratic fxns. In standard form and use the results to sketch Graphs of quadratic fxns. 
- Find min. and max. values of Quadratic fxns in real life applications. 
2.2 Polynomial Fxns. of Higher degrees 
- use transformations to sketch graphs of polynomial fxns. 
- Use the leading coefficient to determine the end behavior of graphs of polynomial fxns. 
- Find and use zeros of polynomial fxns. As sketching aids. 
2.3 Polynomial and synthetic Division. 
- Divide polynomials using long Division. 
- Use synthetic Division to divide polynomials by binomials of the form (x-k) 
- Use the remainder theorem and the factor theorem. 
- Use polynomial division to answer Questions about real life problems. 
2.4 Complex numbers 
- Use the imaginary unit I to write complex numbers. 
- Add subtract and multiply complex numbers. 
- Use complex conjugates to write the quotient of two complex numbers in standard form 
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- Find complex solutions of Quadratic equations 
2.5 The fundamental theorem of algebra. 
-Understand and use the fundamental theorem of algebra. 
- Find all the zeros of a polynomial fxn. 
- write a polynoimial fxn. With real coefficients, given its zeros. 
2.6 Rational Fxns 
- find the domains of rational fxns. 
- Find the vertical and horizontal asymptotes of graphs of rational fxns. 
- analyze and sketch graphs of rational Fxns. 
- Sketch graphs of rational fxns. That has slant asymptotes. 
- Use rational fxns to model and solve real life problems. 

Ch. 3 Limits and their properties 
 3.2 Finding limits Graphically and numerically 
-estimate a limit using a numerical or Graphical Approach. 
- learn different ways that a limit can fail to exist. 
- Study and use a formal Definition of limits. 
 3.3 Evaluating limits analytically. 
- Evaluate a limit using properties of limits. 
- Develop and use a strategy for finding limits. 
- Evaluate a limit using dividing out and rationalizing techniques. 
- Evaluate a limit using the squeeze theorem. 
 3.4 Continuity and one sided limits 
- Determine continuity at a point and continuity on an open interval. 
- Determine one sided limits and continuity on a closed interval. 
- Use properties of continuity. 
- Understand and use the intermediate value theorem. 
 3.5 infinite limits 
- Determine infinite limits from the left and from the right. 
- Find and sketch the vertical asymptotes of a graph of a function. 
  
Ch. 4 Differentiation 
 4.1 The and the tangent line problem. 
- Find the slope of the tangent line to a curve at a point. 
- Use the limit definition to find the derivative of a fxn. 
- Understand the relationship between differentiability and continuity. 
 4.2 Basic Differentiation rules and rates of change. 
- Find the derivative of a fxn. Using the constant rule. 
- Find the derivative of a fxn. Using the power rule. 
- Find the derivative of fxn. Using the constant multiple rule. 
- Find the derivative of a fxn using the sum and difference rules. 
- Use derivatives to find the rates of change. 
 4.3 Product and Quotient rules and higher order derivatives 
- Find the derivative of a fxn. Using the product rule. 
- Find the derivative of a fxn using the quotient rule. 
- Find a higher order derivative of a fxn. 
 4.4 the chain Rule. 
- find the derivative of a composite fxn using the chain rule. 
- Find the derivative of a fxn. Using the general Power rule. 



9 
 

- Simplify the derivative of a fxn. Using algebra. 
 4.5 Implicit Differentiation 
- Distinguish between fxns. Written in implicit form and explicit form. 
- Use implicit differentiation to find the derivative of a fxn. 
Ch. 5 Applications of differentiation 
 5.3 increasing and decreasing fxns. And the first derivative test. 
- Determine intervals on which a fxn is increasing or decreasing. 
- Apply the first derivative test to find relative extrema of a fxn. 
 5.4 Concavity and the second derivative test 
- determine intervals on which a fxn is concave upword or concave downward. 
- find any points of inflection of the graph of a function. 
- Apply the second derivative test to find relative extrema of a fxn 
 5.5 limits at infinity 
- determine limits at infinity. 
- determine the horizontal asymptotes, if any, of the graph of the fxn. 
- determine infinite limits at infinity. 
 5.6 a summary of curve sketching 
- Analyze and sketch the graph of a function. 
 5.7 optimization problems 
- use calculus to solve applied min. and max. 
Ch. 6 Integration 

6.1 Antiderivatives and indefinite integration. 
- Write the general solution of a differential equation. 
- Use indefinite integral notation for antiderivatives. 
- Use basic integration rules to find antiderivatives. 
- Find a particular solution of a differential equation. 
6.3 Riemann sums and definite integrals. 
- Evaluate a definite integral using properties of definite integrals. 
6.4 the fundamental theorem of calculus. 
- Evaluate a definite integral using the fundamental theorem of calculus. 
- Understand and use the mean value theorem for integrals. 
- Find the average value of a fxn. Over a closed interval. 
- Understand and use the second fundamental theorem of calculus. 
- Understand and use the net change theorem. 
6.5 Integration by substitution 
- Use pattern recognition to find an indefinite integral. 
- use the change of variables to find an indefinite integral. 
- use the general power rule for integration to find indefinite integral. 
- use the change of variable to evaluate a definite integral. 
- evaluate a definite integral involving an even or odd fxn. 

Ch 8 exponential and logarithmic fxns. And calculus 
8.1 Exponential fxns.: differentiation and integration 
- Differentiate natural exponential fxns. 
- integrate natural exponential fxns. 
8.2 logarithmic fxns and differentiation 
- find derivatives of fxns involving the natural logarithmic fxn. 
- use logarithms as an aid in differentiating nonlogarithmic fxns. 
- find derivatives of exponential and logarithmic fxns. In bases other than e. 
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8.3 logarithmic fxns and integration 
- Use the log rule for integration to integrate a rational fxn. 

Ch 11 trigonometric fxns and calculus 
 11.2 Trigonometric fxns: differentiation.  
- find and use the derivatives of the sine and cosine fxns. 
- find and use the derivatives of the trigonometric fxns. 
- apply the first derivative test to find the max. and min. of a fxn. 

11.3 Trigonometric fxns integration. 

- Integrate trig. Fxns. Using trig identities and u substitution. 
- Use integrals to find the average value of a fxn 

 
Course Sequence. 

Term 1 

Ch. 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 
Ch. 2 Polynomial and Rational fxns. 
2.1 Quadratic fxns and Models 
2.2 Polynomial Fxns. of Higher degrees 
2.3 Polynomial and synthetic Division. 
2.4 Complex numbers 
2.5 The fundamental theorem of algebra. 
2.6 Rational Fxns 
 
Ch. 3 Limits and their properties 
3.2 Finding limits Graphically and numerically 
3.3 Evaluating limits analytically.  
3.4 Continuity and one sided limits 
 
Term 2 
Ch. 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 
 
Ch. 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 
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Term 3 
Ch. 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 
Ch 8 exponential and logarithmic fxns. And calculus 
8.1 Exponential fxns.: differentiation and integration 
8.2 logarithmic fxns and differentiation 
8.3 logarithmic fxns and integration 
Ch 11 trigonometric fxns and calculus 
11.2 Trigonometric fxns: differentiation.  
11.3 Trigonometric fxns integration. 
 
Sat test preparations. 

 

Assessment Tools and Strategies:  


 Strategies
o 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. 

o 2nd  The students will be tested based on what they have practiced at home from 

the study guides or mock tests mentioned before. 

o 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 the opportunity to practice the concepts 

explained in class and in the text. 

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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Grading Policy: 
Term 1           Terms 2 and 3 

  Weigh

t 

Frequency  Weight  Frequency 

Class Work (Should 

include MAP to Khan 

and Beyond the 

standard Questions). 

20% Formative (For 

every New 

lesson) and 

Summative 

(once a term)  

Class Work (Should 

include MAP to Khan 

and Beyond the 

standard Questions). 

25% Formative 

(For every 

New 

lesson) and 

Summative 

(once a 

term) 

Homework  5% At least 4 

times 

Homework  5% At least 4 

times 

Quizzes (Should 

include MAP to Khan 

and Beyond the 

standard Questions). 

30% 2 / term Quizzes (Should 

include MAP to Khan 

and Beyond the 

standard Questions). 

40% 2/term 

Project Based 

Learning 

10% Once in a term. Project  Based 

Learning 

15% Once in a 

term. 

 POP Quizzes      

 

 

 MAP (Based 

on students 

results) 

 Student’s/Gr

oup work.   

 

10% 

 

 

5% 

 

Bonus 

(3 %) 

 

At least 5 

times per 

term. 

 

Once per term. 

 

 POP Quizzes      

 

 MAP (Based 

on students 

results) 

 

 Student’s/Gro

up work.   

  

10% 

 

5% 

 

 

Bonus (3 %) 

 

At least 5 

times per 

term. 

Once per 

term 

 

Mid-Year Exam 20%     

Total 100  Total 100  
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Performance Areas (skills). 

 

 Evaluation, graphing, Application, and Analysis of the Mathematical concepts and relating 
them to daily life, through solving exercises, word problems and applications...  

 Communication and social skills: through group work, or presentation of their own work. 

 Technology skills: using the graphic calculators or computers to solve problems or present their 
work. 

 

Specific Skills 
 Ability to handle SAT questions 

 Conduct SAT tests 

 Get familiar with the timing of the SAT tests. 
 

Note: The following student materials are required for this class: 
 Graphing Calculator. 

 Graph papers. 

Math H.O.D : 
Bassam Raychouni 


