The limit of a Function
Mathematic (Calculus)

Period:8

Day 1: This is a review for the students since they are taking the Hunter College Calculus exam in May. Students should be familiar with all the topics that will be cover for the next 10 days.

Material: Single Variable Calculus, calculators, paper, pencil.

Page covering: Page 70-79 (The limit of a Function)

Define:
Limit of a function is defined as “the limit of f(x), as x approaches a, equals L” and we write (Page 71):
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Do example 1 on page 71.


Example 1: Guess the value of 
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Solution: The function is undefined when x=1, but it doesn’t matter because the definition of limit says that we consider the values approaching 1 not at 1. So, we can pick number close to 1 such has .98 or .99 to see what values of the function approaches 1. On page 72 is a table on the left hand side that would help demonstrate the limit of the function. 
The answer is 0.5 (Page 72)

Have the students do example 2 on page 72.

Example 2:
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 the answer is on page 72.

Part 2: The true definition of limits: For a limit to exist, ones must check the left limit of the function and the right limit of the function. If the right limit is equal to the left limit, thus the limit exists at that point.

Mathematically: 
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(Page 76)
Have the students do example 7 on page 76.  The answers are also on page 76.
Homework: Page 79 # 4, 5, 8, 9

Direct Substitute Property
Mathematic (Calculus)

Period:8

Day 2: This is a review for the students since they are taking the Hunter College Calculus exam in May. Students should be familiar with all the topics that will be cover for the next 10 days.

Material: Single Variable Calculus, calculators, paper, pencil.

Page covering: Page 85-89.

Part 1: The important part of this lesson is to explain to the students that to find a limit that doesn’t exist would be to simply the function first by factoring or multiplying by the conjugate of the function.

Do example 3 on page 85.


Find the 
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When replacing one in the denominator the function is undefined. We then need to factor the function to simply the function. The function can be factored into:
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 EMBED Equation  [image: image9.wmf]lim

(

)(

)

x

x

x

x

®

-

+

-

1

1

1

1

. Now we can cancelled the common factors of x-1. The function is now simplify to 
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Have the students do Example 6 on page 86. 


Example 6: 
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. Tell the students to multiply by the conjugate if they are having problem to figure out how to start the problem.

Homework: Page 90 # 11-16

Continuous Functions
Mathematic (Calculus)

Period:8

Day 3: This is a review for the students since they are taking the Hunter College Calculus exam in May. Students should be familiar with all the topics that will be cover for the next 10 days.

Material: Single Variable Calculus, calculators, paper, pencil.

Page covering: Page 102-110.

Definition: Continuous Function: Is a function that as the same limits on the right side and left side of the function as well at that point.

Mathematic:
The function is continuous when
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Do this problem:
On what intervals is each function continuous?
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First, let the denominator equal to zero to solve each number of x gives 0.
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 The function is undefined when x = 
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 The function is then continuous at 
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Ask the students to do: On what intervals is each function continuous?
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Answer: [0,
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) details on page 107.

Part 2:
Intermediate Value Theorem: Suppose that f(x) is continuous on the closed interval [a, b] and let N be any number between f(a) and f(b), where 
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English: There is a number between a and b that crosses the x axis that would make y = 0. 


Example 8 on page 109.

Do in class:
Show that there is a root of the equation.
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Solution: 
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There is a y = 0 in between x=1 and x=2


Steps are on page 109.

Homework: Page 112 # 41, 45-48

Derivatives
Mathematic (Calculus)

Period:8

Day 4: This is a review for the students since they are taking the Hunter College Calculus exam in May. Students should be familiar with all the topics that will be cover for the next 10 days.

Material: Single Variable Calculus, calculators, paper, pencil.

Page covering: Page 127-131.

Part 1: Finding the slope of an equation. The equation of a slope is
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f

x

h

f

x

h

h

=

+

-

®

lim

(

)

(

)

0

.

SAY: “All these words all mean the same thing. Slope, tangent line, rate of change, first derivative”
Example 1 Page 128.

Find the derivative of the function 
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Step 1:
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Step 2:
[image: image31.wmf]f

x

x

xh

h

x

h

x

x

h

h

'

(

)

lim

=

+

+

-

-

+

-

+

-

®

0

2

2

2

2

8

8

9

8

9


Step 3: Cancel terms: 
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Step 4: Factor an h: 
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Step 5: Cancel the h’s: 
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Step 6: Replace h by 0: 
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The derivative of the function is
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All the steps are on page 128.
Using the same equation, what is the slope when x =3?
We know that the slope is m=2x-8. Replace x by 3 in the equation. m=2(3)-8 = -2. The slope of the function when x is equal to 3 is -2.

Part 2: Ask the students to find the slope of the equation of f(x) when x = 2
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Answer is: 
[image: image38.wmf]-
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. All the steps are on Page 130 example 4.

Homework: Page 132 # 13-18, 25.

P.S.: Tell the students that tomorrow they have a quiz and they will NOT be able to use their notes. Please make 12 copies of the quiz below.
Quiz
Name:_____________________________

Mathematic (Calculus)

Period:8

Day 5:  Students are not allowed to use their notes.

Use a table of values to estimate the value of the limits

1.
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2.
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Evaluate the limit, if it exists.

3.
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4.
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Locate the discontinuities of the function and write the interval where the function is continuous.

5.
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6.
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7. The displacement (in meters) of a particle moving in a straight line is given by the equation

motion 
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, where t is measured in seconds. Find the velocity of the particle at times 
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8. Find the derivative of the function using the definition of derivative.
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9.  Find an equation of the tangent line to the curve at the given point.
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(1, 2)
The Chain Rule
Mathematic (Calculus)

Period:8

Day 6: This is a review for the students since they are taking the Hunter College Calculus exam in May. Students should be familiar with all the topics that will be cover for the next 10 days.

Material: Single Variable Calculus, calculators, paper, pencil.


[image: image49.wmf]
Page covering: Page 175-181.

Chain Rule: The definition is on page 176. Explain to the students that the chain rule is like a jelly doughnut. You need to take the derivative of the exterior first such as powers before being able to take the derivative of the inside. When the derivative of the outside is taken, you multiply the results by the derivative of the inside. 

Example:
Differentiate y = 
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Derive the power of 3 first. So it becomes 
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Then you take the derivative of the inside which is sinx. The derivative of sinx is
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. Multiply the derivative of the power with the derivative of sinx you get:



Answer:
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 EMBED Equation  [image: image55.wmf]
Have the students do: Differentiate
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Product rule while using the chain rule: If you have two functions multiplying each other, define each function by f(x) and g(x). Derive the first function (f(x)) and multiply it by the second function (g(x)). Do the same steps instead take the derivative of the second function (g(x)) and multiply it by the first function (f(x)).

Example:
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Let 
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The derivative of f(x) = 
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The derivative of g(x) = 
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The derivative of 
[image: image63.wmf]f

x

g

x

f

x

g

x

g

x

f

x

(

)

(

)

'

(

)

(

)

'

(

)

(

)

·

=

+




Replacing the function by the actual numbers equal to:
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This example is on page 179 example 6.

Have the students do example 7 on page 180.



If 
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Answer and steps are on page 180.

Homework: Page 181 # 7, 12, 16, 43, 45

Implicit Differentiation

Mathematic (Calculus)

Period:8

Day 7: This is a review for the students since they are taking the Hunter College Calculus exam in May. Students should be familiar with all the topics that will be cover for the next 10 days.

Material: Single Variable Calculus, calculators, paper, pencil.
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Page covering: Page 184-188.

Part 1: Implicit Differentiation: Using two variables such as x and y, this consist of differentiating both sides of the equation with respect to x and then solving the resulting equation to y’.
Example 1: If 
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find y’ 
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b) Find an equation of the tangent to the circle at point (3, 4).


y’=
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To find the tangent line to the circle at point (3, 4) is:
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 and we know the coordinates of x and y. Substitute the coordinates back in the equation to find b, 
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. The linear equation is 
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All the steps and answers are on page 185.

Part 2: Have the students to Example 2 on page 186. The solutions are included.

Homework: Page 188 # 9-12.

[image: image78.wmf]
Higher Derivatives
Mathematic (Calculus)

Period:8

Day 8: This is a review for the students since they are taking the Hunter College Calculus exam in May. Students should be familiar with all the topics that will be cover for the next 10 days.

Material: Single Variable Calculus, calculators, paper, pencil.
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Page covering: Page 190-195.

Part 1: Higher derivatives: If the function of f(x) is differentiable, then its derivative f’ is also a function so f’ may have a derivative of its on, denoted (f’)’= f’’. This new function f’’ is called the second derivative of f because it is the derivative of the derivative of f. 
Notation: 
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Example 2 Page 191. Do in class for the students.


The position of a particle is given by the equation 
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, where t is in second and s in meters.

Hint: The variable s represents the distance of the particle. The first derivative of distance is equal to speed v(s), and the second derivative of the variable s is equal to acceleration.

a. Find the acceleration at time t. What is the acceleration after 4 s?

b. Find the velocity of the particle at time t. What is the velocity after 3s?

Take the first derivative of the function f(t). The derivative of f(x) is equal to v(s). 
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. The second derivative is equal to the first derivative of v(t).
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 We can now answer question a and b. 

a) 
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 When time is 4 seconds, the acceleration is 
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b) 
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 When the time is 3 seconds, the velocity is 
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 EMBED Equation  [image: image88.wmf]®
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Have the students do these problems. Page 196 # 43-46.

Homework: Page 196# 50-51.
In Class Project
Mathematic (Calculus)

Period:8

Day 9: This is a review for the students since they are taking the Hunter College Calculus exam in May. Students should be familiar with all the topics that will be cover for the next 10 days.

Material: Single Variable Calculus, calculators, paper, pencil.


[image: image89.wmf]
Pair the students (group of 2). Have each group pick a number between 31-36. After each group has decided on the number, tell them to go to page 231 and answer the question they picked. 
Have the students graph their function on a poster board as well as the question.

Homework: Page 231 45-47

Mathematic (Calculus)

Period:8

Day 10: Quiz

Material: Single Variable Calculus, calculators, paper, pencil.
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Make 10 photocopies of the page below. Students have the entire period to take the quiz as well as able to utilize their notes.

Quiz
Name:____________________________
1.
Find the 
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2.
Find the 
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For # 3 and 4, evaluate the limit, if it exists.

3.
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4.
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Use the Intermediate Value Theorem to show that there is a root of the given equation in the specific interval.

5.
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Find an equation of the tangent line of the curve at the given point.

6.
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7. Use the product rule to solve the equation.



8. Find the rate of change.
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9. A particle moves according to the law of motion 
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 where t is measured in seconds and s in feet.


a.
Find the velocity at time t.


b.
What is the velocity after 3 s?


c.
When is the particle at rest?


d.
When is the particle moving in the positive direction?


e.
Find the total distance travel during the first 8s.


f. 
Find the velocity at time t.
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