AP( Calculus AB

School Code 392860

Course Design

Calculus II(honors) is our AP Calculus course designed to prepare students for the Calculus AB test in May.  This course follows Elementary Functions/Calc I(honors) which is a course designed to explore many functions(both intuitively and through extensive use of the graphing calculator C3, C5).  This course ends with an introduction to calculus by learning limits and basic differentiation.  Calculus II follows up this course and covers all topics in the AP( Calculus course description prior to the test in May. The course is broken into approximately 11 weeks of material (often covered in 12+ weeks due to breaks and disruptions to the school schedule) After the test, selected topics in calculus are taught during the remaining weeks of school.  There is a constant blend of graphing calculatorC5   and non-graphing calculator activities C2 to ensure conceptual mastery of concepts along with the application problem solving efficiency of technology. Numerous computerized video clips are used to introduce or enrich topics throughout the course.  Chapter tests include numerous open-ended questions where student are expected to explain reasoning used C4.  These problems are graded similar to those in section II on the AP test.  Our school is on block scheduling and our course meets every day for 85 minutes from the end of January to early June. All topics are covered by the end of April allowing a week of review before the AP test in early May.  

The following text boxes will be referred to throughout this document


Note: Activities referenced in the course planner are included at the end of this document.

Course Planner C2
Week 1

· Sketch linear equations given in any form, write linear equations given points and/or slopes and use the graphing calculator to solve applications containing linear relationships C5
· Graph functions and transformed functions, and use the leading coefficient test to help graph polynomials. Make functional equations from given information and use them in application problems.

· Know the unit circle and basic trig values of all trig functions. Use reference angles and coterminal angles to evaluate trig functions of the key angles.
Evaluate trig functions using the graphing calculator. Know the def’n of a radian and its application to a sector. Also know the key trig identities and their use in solving trig equations. 

· Find limits of known functions graphically(using the TI-83+) C5, numerically and analytically(both factoring and rationalization).

Week 2

· Find limits of trigonometric functions using identities, algebra and the squeeze theorem(use TI-83+ and examples). C5
· Find one-sided limits and also define intervals of continuity or points discontinuity for functions and composite functions followed by identification as removable or non removable.  Use the IVT to finding roots of a polynomial. Limits of a piece-wise graph WS C3.
· Find infinite limits.
· Find limits at infinity.
· Real World Limit Application problems(groups C3, C4)
Week 3

· Determine the slope of a curve at a point (i.e. derivative and slope of the tangent line using limit definition).
· Find derivatives using the constant rule, power rule and sum/diff rule and sine/cosine rules.
· Determine where functions are differentiable and finding derivatives of piecewise functions.
· “Freefall” discovery application C3
· Apply and find rates of change(average and instantaneous) over a given interval.
· “What goes up, must come down” CBL and graphing calculator lab(groups) C5, C3, C4
Week 4

· Find derivatives using the product and quotient rules. Find derivatives of functions containing any trig function.
· Differentiate composite functions using the chain rule.
· Differentiate implicitly.
· Use related rates to solve application problems.
· TEST 1
Week 5

· Find the inverse of a function and use derivatives to find rel min/max and use derivatives to determine if a function is 1-1.
· Know and apply the properties of exponential and logarithmic functions in simplifying, graphing and solving equations containing them.
· “Thawing Pot Roast” exponential application C3, C4, C5
· Differentiate functions containing logarithms and find the derivative of functions using logarithms.
· Find the derivative of exponential functions.
Week 6

· Complete applications of exponential functions by creating models of growth or decay.
· Newton’s Law of Cooling CBL and graphing calculator lab applying inst. and average ROC(groups) C3, C4, C5
· Simplify, evaluate or graph expressions/equations containing inverse trigonometric functions and find the derivative of inverse trig. functions.
· TEST 2

· Locate absolute extrema on an interval.
· Use Rolle’s theorem and the Mean Value theorems in application problems.

Week 7

· Use the first derivative test to determine where a function is increasing, decreasing or constant.
· Use the 2nd derivative test to test when a function is concave up/down and sketch the functions identifying inflection points where applicable.
· Graph any function(especially rational functions and identifying asymptotes) using all techniques/tests learned through differentiation.

· Maximize or minimize using calculus and optimization.
· “I Scream, You Scream, We All Scream For Ice Cream” optimization application(groups). C3, C4, C5
· TEST 3

Week 8

· Find the area under a curve using left, right midpoint and trapezoidal sums.
· “Distance from Velocity” as application of area. C3, C4, C5
· Use geometry and properties of definite integral to evaluate a definite integral.
· Find indefinite integrals using basic techniques for antidifferentiation and solve for a specific solution of a differential equation(and slope field sketching). Graphing calculator programs used to investigate slope fields C5.  Find antiderivatives containing trig functions and use antiderivatives to find a distance or velocity given acceleration and related applications.
· Find the definite integral using the Fundamental Theorem of Calculus(FTC).
· “Department Store Visitors” FTC application usingTI-83+ and regression analysis. C3, C4, C5
Week 9
· Use the mean value theorem to find values where the area under a curve equals area outside of the curve AND use the 2nd FTC with application.
· Integrate using substitution.
· Integrate functions using the log rule for integration and expressions containing radicals and logarithms.  Integrate expressions containing trigonometric functions.
· Integrate integrals containing “e”or exponentials of any base.
Week 10
· Integrate functions using inverse trigonometric functions.
· TEST 4

· Find the area between two functions using integration.
· Find the volume of a solid (using disc method)generated by rotating a function about an axis.  Use the computer to generate graphs
· Find the volume of a solid (using washer method)generated by rotating a pair of functions about any axis. Use the computer to generate graphs
· “Rotational Volumes” project applying rotational volume, functional analysis and the TI-83+ C3, C4, C5
Week 11

· Find the volume of a solid (using shell method)generated by rotating a pair of functions about any axis.
· Find the volume of a solid with known cross section.
· TEST 5

Week 12/13

REVIEW FOR AP TEST using open ended and multiple choice questions! C3, C4, C5
After the AP test

· Find the arc length and area of a surface of revolution

· Estimate the zero’s of a function using Newton’s method
· Use the basic integration techniques to integrate

· Use integration by parts to integrate
· Use trig substitution to integrate
· Use L’Hopitals rule to evaluate limits

· TEST 6
· FINAL EXAM
Textbook

Larson, Ron, Robert P. Hostetler, and Bruce H. Edwards. Calculus of a Single Variable 6th edition. Boston: Houghton Mifflin, 1998.

Activities C2 C3 C4 C5 

FREE FALL

Since the beginning of time, scientists have been studying objects falling.  Using both experiments and theoretical analysis, physicists have confirmed that objects in “free fall”(no air resistance or interfering factors) do so with constant acceleration of 32 feet per second for each second it falls.  EX:  After 1 second, the speed of an object is 32ft/sec while after 2 seconds it is 64ft/sec, etc….
1)
In table A, fill in the speed of a free falling object after each time t.   

	Time(in sec.)
	Velocity(in ft/sec)

	      0
	

	      1
	

	      2
	

	      3
	

	      4
	

	      5
	

	      6
	

	      t
	


                               A)

2)
The velocity is forever changing between each time interval(EX: from 0-1 second the velocity is changing from 0 to 32 ft/sec). In table B, fill in the 


average velocity over each interval(
[image: image1.wmf]vel. at beginning + vel. at the end

2

).

3)
In the third column of table B, fill in the distance the object fell during each time interval.

4)
In the fourth column of table B, fill in the cumulative(total) distance the object has fallen at the end of the time interval.

5)
Use the graphing calculator to graph the data which represents time, “t” (the independent variable) with the total distance fallen, “D”.   Use the regression analysis of the calculator to find a function for the distance, “D” of an object free falling after time “t”.  Check your equation by placing it into the “y=” of the graphing calculator.

	Time(in sec.)
	Average velocity(in ft/sec)
	Distance traveled(in feet)
	Total distance traveled by the end of the interval(in feet)

	     [0-1]
	
	
	after 1 sec: 

	     [1-2]
	
	
	after 2 sec:

	     [2-3]
	
	
	after 3 sec:

	     [3-4]
	
	
	after 4 sec:

	     [4-5]
	
	
	after 5 sec:

	     [5-6]
	
	
	after 6 sec:


B)

Calc II       "What goes up must come down"
Name______________

The formula 

 can be used to find the height of an object (H), after (t) seconds, thrown with a velocity (vo), from an original height (ho).  Note: g is the constant for gravity (32 ft/sec2  or 9.8 m/sec2).

A.
Use your graphing calculator to answer the following 
questions.

1)
What is the height of an object after 3 seconds when thrown upwards from 5 feet with a velocity of 88 ft/sec?___________

2)
Was the ball on its way up or down at this time?___________  

3)
What was the maximum height of the ball?______________

4)
How long until the ball hits the ground?______________

Collect the data of a ball being tossed above the motion sensor  while running the program BALLTOSS(time is stored in L1 and distance in L2).  

B.
Record your data below and be sure to include at least ten points and the vertex. Sketch your graph and label the vertex.

	      Time
	       Height 

	

	


C.
Use your vertex and any point on the parabola to find an 


equation for your data in vertex form.___________________ 

Remember that the coefficient of the quadratic term is the effect of gravity. Test your equation by placing it into the y= function of the TI-83.  Rewrite the equation in y = ax2 + bx +c form.

D.
Compare your equation to the general equation for the height 


of an object being tossed.

1)
What initial velocity was used to toss the ball?_______


2)
What was the original height of the ball?__________


3)
What was the maximum height?____________ 


4)
How long until the ball hit the ground?_____________

E. Now plot velocity(stored in L3) over time by changing the 

plot in the STATPLOT function of the TI-83. Record your data below and be sure to include the same ten time values from the chart above with its corresponding velocity. Sketch your graph 

	     Time
	   Velocity

	

	


F. Identify the type of function modeled by the velocity over time plot and find its equation.

Use your equation to determine the point where the velocity is zero and explain what this represents.

G.
Lastly plot acceleration(stored in L4) over time by changing the plot in the STATPLOT function of the TI-83. Record your data below and be sure to include the same ten time values from the chart above with its corresponding acceleration. Sketch your graph using a range of y-values from –100 to 100

	     Time
	Acceleration

	

	


H.
Identify the type of function modeled by the acceleration over time plot and find its equation.______________________

What does this equation imply?

I.
Find the derivative of the original position function found in 

Part C.

What does this equation find for us?

Prove this statement using your data and equations found.

J. Find the derivative of the velocity function found in part F.


What does this equation find for us? 

Prove this statement using your data and equations found.

Calc. II
    Exponential Applications     Name_______________

A pot roast is taken out of the freezer to defrost for dinner at 12:00 PM and placed on the counter of the kitchen whose temperature is 
[image: image2.wmf]75

o

F.  The meat will warm exponentially as it defrosts and is initially 
[image: image3.wmf]28

o

F on its surface.  At 1:15 PM the temperature of the roast was 
[image: image4.wmf]43

o

F(at its surface).  At what time could the meat be placed in the oven if the surface temperature needs to be 
[image: image5.wmf]58

o

F in order for it to cook properly(not raw at its center when done)?  Solve the problem, show work and sketch a graph of the defrosting pot roast.

1)
What is the average temperature change from 12 to 2 PM?

2)
 What is the rate of change in temperature exactly at 2PM?

Calculus II
           Distance from Velocity

Name____________

The velocity of a car while stopping is measured at one-second intervals: the results are given in the following table.  Graph each as ordered pairs (velocity over time) and connect to create a curve for the velocity function.

	Time(sec)
	  0
	  1
	  2
	  3
	 4

	Velocity(ft/sec)
	 90
	 60
	 35
	 15
	 5


     

     
  100

    
   80

     
   60

ft/sec
   40

    
   20

     
    0



                 0
       1               2

    3

  4

 






      seconds

Find an estimate for the area under the curve using left, right, midpoint and trapezoidal sums(for one second subintervals).  Label each answer and explain what it represents.

Calculus (II)  


Optimization

Name_________________

“I Scream, You Scream, We All Scream For Ice Cream”

One day at the ice cream parlor tragedy strikes.  The person in front of you received the last cone in the shop.  Unfortunately, earlier in the day the shop also ran out of cups and spoons.  The attendant makes you a deal.  They will fill any cone you create with ice cream for the price of a small.  The only supply in the shop is 8 ½ by 11 copy paper.  You are very hungry and want to make a cone with the largest volume possible.

PREPARATION

A. Use a compass to draw a circle with a radius of 4 ¼ inches.  Cut out the circle.

B. Draw the radius of your circle and make a cut along this line.

C. By pulling the cut sides toward each other you can now create cones of different sizes.

PROCEDURE

Use calculus and algebra to find the radius and height of the cone with the largest volume and explain how much ice cream you had to eat. Label answers with appropriate units.  Show all work!

Calculus


 FTC  Application                  Name___________

A department store wants to estimate the total number of people that enter the store from open to close.  At the end of each hour, they count the total number of people that enter the store during the final minute.  The following chart represents the data collected where t is the hour time interval and N is the number of people counted during that minute.  LABEL ALL ANSWERS BELOW!

	    t
	   0
	   1
	   2
	   3
	    4
	    5
	    6
	    7
	   8
	   9

	   N
	   0
	   6
	   7
	   9
	   12
	   15
	   14
	   11
	   7
	   2


1) What is the total estimate of people entering the store the entire day?

2) What is the average amount of people entering the store each hour from the 3rd through the 8th hour?

3) Now assume “t” represents time in hours and convert the values for N to represent an estimate for people/hr.  Graph the data on the TI-83 and find a regression equation in the calculator.  Place in the “y =” to check for accuracy and write your equation below.  Use this for questions 4 and 5.

4) Find the definite integral from [0,9] using the calculator, label your answer and explain what this represents.

5) What is the average amount of people entering the store each hour from the 3rd through the 8th hour?

Calculus II
   Newtons Law of Cooling
         Name_____________

Room Temperature at the time of experiment_____________

Use PRGM “Getcalc” and a link cable to get the data from the TI-83 used in the experiment.

A) Use the table below to record values of time and temperature.

	Time(min)
	Temp((F)

	       0
	

	      10
	

	      25
	

	      40
	

	      50
	

	      60
	


B)  
Notice the graph is exponential.  Where would the asymptote be found on your graph?  Why?

C)  
Find an exponential equation for the data.  Note: carry as many decimal places as possible to make the equations most accurate. Be sure to use an ordered pair somewhere in the middle of the experiment in order to get an accurate shape for the graph.  Test the accuracy of your equation by placing it into the graphing calculator.  Does it approach the correct asymptote?

Over

Use your equation to answer the following questions(Label all answers)

1) What would the temperature of the water be after 1½ hours?

2) After how many minutes was the temperature of the water drinkable?(120(F)



3) What was the average temperature of the water over the first 60     minutes?

4) A)  What was the average rate of change in temperature of the water   over the first 60 minutes?

B)   What is the instantaneous rate of change in the temperature of the water at 10min?           25 min?            50 min?           60 min?

C)  Will the rate of change in temperature ever be the same as the average rate found in part A and if so when?    Explain your reasoning.

Calculus II


Rotational Volume

Name_______________

Find any real life object that could be represented as a rotational solid.  Use 

graph paper(cm2) given to trace an outline of object.  Create an x/y axis on 

your paper where the outline represents rotation about a vertical or horizontal 

line.  Use your graphing calculator to find a function(please give correlation coefficient for function used).  Use all of the above and calculus to estimate 

the volume of the object.  Be ready to present your object and results to the 

class.  Show all work!

C2—The course teaches all topics associated with Functions, Graphs, and Limits; Derivatives; and Integrals as delineated in the Calculus AB Topic Outline in the AP Calculus Course Description





C5—The course teaches students how to use graphing calculators to help solve problems, experiment, interpret results, and support conclusions





C3—The course provides students with the opportunity to work with functions represented in a variety of ways—graphically, numerically, analytically, and verbally—and emphasizes the connections among these representations





C4—The course teaches students how to communicate mathematics and explain solutions to problems both verbally and in written sentences.
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