Math 160 – Section 1.2 – The Slope of a curve at a Point
You have been given the graph of 
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and three lines which are tangent to the graph of 
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at x = -3, -1, and 2.
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a) From the graph, obtain the value of the slope and y-intercept of each of the lines. Then, complete the table and label each of the lines on the graph.

	x-coordinate
	Coordinates of the point on the graph
	Slope of line tangent to the graph at the given point
	y-intercept
	Equation of the tangent line

	x = -3
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	x = -1
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	x = 2
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b) Use the information from the previous page to complete the following table:

	x-coordinate of point 
	-3
	-1
	2

	Slope of the tangent


	
	
	


- Describe in words the pattern that lets you find the slope of the line tangent to the graph at a point in terms of the x-coordinate of the point. 

- Now describe this relationship with an expression in terms of x

m = 
c) Use the answer to part (b) to give the value of the slope of the line tangent to 
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 at the point when x = 3. Then write the equation of that line (show all work). Sketch the graph of this line on the grid from the previous page to check your answer.
d) Slope of the tangent line as a rate of change 
The slope of the tangent line at a given point is indicating the rate at which y is changing with respect to x.

- For the function
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, at the point when x = 1 and  y = ____ , we can say that y is increasing/decreasing at a rate of ________ units per unit.

- For the function
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, at the point A( _____, _____ ), y is decreasing at a rate of 6 units per unit.

- For the function
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, at the point B( 4, _____ ) we can say that  ______________________________________________________________
Math 160 – Section 1.3 – The Derivative – The Power Rule
 

THE POWER RULE   

For any real number r,   
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With another notation: 
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 EMBED Equation.DSMT4  [image: image16.wmf]   

Finding a derivative reduces the exponent of x by 1. 

Examples:
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  Write answers with positive exponents
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In order to use the power rule, sometimes we need to rewrite the functions using the laws of exponents.  Here are some equivalent expressions:
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	Given f(x)
	Rewrite f(x) using laws of exponents
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Write answers with positive exponents 
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Theorem 2.  THE CONSTANT RULE   

For any constant, c,  [image: image36.wmf]()0
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     That is, the derivative of a constant function is zero.

 

 

Examples: Find the derivatives of the following functions:

1.  y = 5,     





2.  f(x) = 8,   

 

 

Math 160 – Sections 1.4 and 1.5 - Limits   







Problem (1) - You have been given the graph of  
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b) Complete the following table: 
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	Is the function continuous at x = a
	Explain why or why not

	-2
	
	
	
	
	
	

	-1
	
	
	
	
	
	

	0
	
	
	
	
	
	

	1
	
	
	
	
	
	


b) Answer each of the following:

3) Domain

2) Range

3) Write the formula(s) that define y
4) Intervals for which the function
	Constant
	Increasing
	decreasing

	
	
	


5) F(-3)


6) F(-2)

7) F(-1)


8) F(0)

9) F(1)


10) F(2)

11) F(3)


12) All x-intercepts


13) Y-intercept

14) All x for which f(x) = 1

15) All x for which f(x) = 0

16) All x for which f(x) ( 0

17) All x for which f(x) ( 4

18) All x for which the function intersects the line y = 3

Problem (2) – For the following function: 
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a) Complete the following table: 
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	Is the function continuous at x = a
	Explain why or why not

	-2
	
	
	
	
	
	

	-1
	
	
	
	
	
	

	0
	
	
	
	
	
	

	1
	
	
	
	
	
	

	2
	
	
	
	
	
	


b) Make up a few questions similar to the ones for problem (1)
Math 160 – Sections 1.4 – Definition of the Derivative
Slope of Tangent Lines – Equation of the line tangent to the graph at a point
1) Given the function 

[image: image50.wmf]

 EMBED Equation.DSMT4  [image: image51.wmf]2

()368

fxxx

=+-


a) Find the difference quotient
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b) Find 
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c) The derivative of 
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d) Complete the table: 

	The value of the derivative at x = -1 is 
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e) Complete the table with the values of the slope of the line tangent to the graph of  
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  at the given point

	At the point when x = -1


	At the point (0, -8)


	At the point (-2, .........)




f) Find the equation of the line which is tangent to the graph of 
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 at the point when x = -1. Check by using a graph in the calculator.

g) Find the equation of the line which is tangent to the graph of 
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 at the point (0, -8). Check by using a graph in the calculator.

h) Find the equation of the line which is tangent to the graph of 
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 at the point (-2, ........). Check by using a graph in the calculator.

i) According to the results obtained on this page what is your conjecture about the value of the derivative and the direction of the function at the given point?

	If 


	The function is  _____________________ at the point when 
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(Select from the following choices:

Increasing, decreasing, it has a horizontal tangent line)

	
[image: image63.wmf]'()

fa

> 0


	

	
[image: image64.wmf]'()

fa

 = 0


	

	
[image: image65.wmf]'()

fa

< 0 
	


Math 160 – Section 1.6 – More Rules for Differentiation 

1. THE CONSTANT MULTIPLE RULE  

If k is a constant and f is differentiable, then so is the function
kf(x) and
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That is, the derivative of a constant times a function is the constant times the derivative of the function.

 

Examples:
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Write answers with positive exponents
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rewrite as a power of x on the numerator 

then, find the derivative
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rewrite as a power of x

then, find the derivative


	


 

 

2. THE SUM - DIFFERENCE RULE    

If f(x) and g(x) are differentiable, so are the sum and difference functions  S(x) = f(x) + g(x), and D(x) = f(x) – g(x) 
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   So, the derivative of a sum is the sum of the separate derivatives.

The derivative of a difference is the difference of the derivatives.

 

Examples:
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 Rewrite f if necessary
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rewrite as a polynomial by dividing

then, find the derivative
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rewrite as a polynomial by multiplying 

then, find the derivative
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rewrite as a sum of powers of x by dividing

then, find the derivative
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rewrite as a polynomial by multiplying 

then, find the derivative


	


3. GENERAL POWER RULE
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Examples:
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Rewrite 
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(as a power (on the numerator) if necessary)
	      [image: image88.wmf]Find '()

fx



	
[image: image89.wmf]

[image: image90.wmf]2

1

1.()

273

fx

xx

=

+-


 
	 

	
[image: image91.wmf]2

2.()35

fxx

=-


 
	 

	
[image: image92.wmf]4

3.()

27

fx

x

=

-


 
	 

	
[image: image93.wmf]6

4.()

23

fx

x

=

-

=

 
	 

	
[image: image94.wmf]23

5.()2(57)

fxxx

=-



	

	
[image: image95.wmf]2

3

6.()5(34)

fxx

=-

g



	

	
[image: image96.wmf]42

6

7.()

(13)

fx

x

=

-



	


4. Let’s use the rules in some problems: 

1) a)  Find the derivative of 
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 at the point P(1, -1). 

 

 

 

b)  What is the geometric meaning of the number found in part a)?

 

 

 

 

2) Find the slope of the line tangent to the graph of 
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 when x = 3

 

 

 

 

 

 

 

 

 

3) Find the equation of the line tangent to the graph of 
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 at the point where 

x = 1. 

 

 

 

 

 

 

 

 

 

 

4) Given the function
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, find the values of x where the derivative is zero. 

 

 

5) Given the function
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, find the points where the graph has a horizontal tangent line. 

 

 

 

 

 

 

 

 

6) Use calculus to find the lowest point on the graph of the function 
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7) Derivative as a rate of change - Given the function 
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a. Write the function that gives the rate at which f is changing with respect to x at any point.

 

 

 

b. At what rate is f changing with respect to x when x = -1? 

c. Is the function increasing or decreasing as it passes through x = -1? How do you know?

 

 

 

d. At what rate is f changing with respect to x when x = 1? Is the function increasing or decreasing? How do you know?

 

 

 

e. What is the actual change of the function as x changes from 1 to 2?

 

 

Math 160 – Section 1.8 – Interpretations of the Derivative  

Instantaneous Rate of Change - Marginal Analysis

Estimating functions with derivatives

 

Marginal analysis is used to estimate the effect on quantities such as cost, revenue and profit, when the level of production is changed by a unit amount.
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  is used to approximate this marginal change.

 

 Here are some of the many interpretations of the derivative:

 

1. The slope of the tangent to the graph of f(x). 

2. The instantaneous rate of change of f(x) with respect to x. 

3. The velocity if f(x) is a position function. 

4. The growth rate if f(x) is a population function 

5. The marginal cost if f(x) is a cost function. (The approximate cost of producing one additional unit) 

6. The marginal revenue if f(x) is a revenue function.  (The approximate revenue from selling one additional unit) 

7. The marginal profit if f(x) is a profit function.  (The approximate profit from selling one additional unit) 

Problem 1
A supply function for a certain product is given by 
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 where S is the number of items sold at a price p, in dollars.

a) Find the rate of change of supply with respect to price, Ds/dp

b) How many units will the seller allow to be sold when the price is $3 per unit?

c) What is the rate of change at p = 3? Interpret. 

d) Estimate the change in the number of units supplied when the price per unit increases from 3$ to 4$.

e) Find the actual change in the number of units supplied when the price per unit increases from $3 to $4.

f) Estimate the number of units supplied at $4 per unit.

g) Find the actual number of units supplied at $4 per unit.

h) If you want to estimate the change in the number of units supplied when the price per unit increases from $7 to $8, would you use  S ‘(6), S ‘(7) or S ‘(8).

Problem 2
The population of a city grows from an initial size of 100,000 to an amount P given by 
[image: image107.wmf]

 EMBED Equation.DSMT4  [image: image108.wmf]2

()1000002000

Ptt

=+


where t is given in years from now.

a) Find the growth rate.

b) Find the number of people in the city after 10 years.

c) Find the growth rate at t = 10 and interpret.

d) Estimate the population change during the 11th year.

e) Estimate the population after 11 years

f) What is the actual population after 11 years?

g) What is the actual change in the population during the 11th year?

h) Estimate the population change during the first semester of the 11th year.

i) Estimate the population change during the interval [10,12]

Problem 3
Suppose for a car dealership the daily profit (in dollars) of selling x cars is 
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 and currently 60 cars are sold daily.

a) What is the current daily profit?

b) What is the marginal profit when x = 60? Interpret.

c) Estimate the profit if 61 cars are sold daily.

d) What is the actual profit if 61 cars are sold daily?

e) If you want to estimate the change in profit produced when the number of cars sold per day changes from 64 to 65, would you use P ‘(66), P ‘(65) or P ‘(64)?
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Math 160 – Do we really know the concepts of chapter 1? 

	What should you use? Select your choices from this list:
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(Note: Many questions may have the same answer)




1) The value of the function at x = a

2) The instantaneous rate of change of the function at any x.

3) The rate of change of the function at x = a

4) The function

5) The value of the derivative at x = a

6) The average rate of change of the function in the interval [a,b]

7) The derivative of the function

8) The actual change of the function over the interval [a.b]

9) The instantaneous rate of change of the function at x = a

10) The slope of the secant joining two points of the function

11) The slope of the line tangent to the graph at x = a.

12) An estimate for the change of the function over the interval [a,b]

13) The rate of change of the function at any x.

14) An estimate for the value of the function at x = b.
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y = log(x+11)



		





		





		





		






