Block IV Objectives:

a. Solve application problems utilizing the knowledge of Blocks I-III.

b. Understand the difference between discrete and continuous topics.

c. Understand calculus topics, in particular the concept of continuity, limits and rate of

change.
Questions
1. After the attacks of 9/11, the amount of submitted applications for the United States Military Academy declined drastically.  Below is a chart that shows the amount of applicants from the years 2001 to 2008 where A stands for the number of applicants.  

	Year
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008

	A
	11,403
	11,211
	10,953
	10,540
	10,239
	10,134
	10,056
	10, 017


1. Find the average rate of growth

a. From 2001 to 2003

b. From 2002 to 2003

c. From 2003 to 2004

2. Calculate the estimated instantaneous rate of change in 2003 by taking the average of two rates of change.

3. Calculate the estimated instantaneous rate of change in 2003 by measuring the slope of the tangent.  

2. A plebe that lives on the sixth floor of Eisenhower Barracks looks out his window and sees a Cow talking on the phone directly below in Central Area.  The plebe decides to drop a water balloon right beside the Cow from a height of 150 feet.  The position of the balloon is given by the equation S(t) = 150-16t^2 which is Galileo Law of falling bodies.    

a) Find the instantaneous velocity of the balloon at 2 seconds.

b) What is the average velocity from time t=.5 and t=1.5

c) How long will it take the balloon to reach the ground?

d) What is the velocity of the balloon when it impacts the ground in Central Area?

3. Find the tangent line as a function [image: image2.png]F(X) =2x*—2x



 at point x=1.
4. The equation:
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Use the definition of a derivative to find the Instantaneous rate of change for x=2
5. Evaluate the derivative at x=2 for the function:
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6. Given the function
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, find the average rate of change between x=10 and x=15.  Would this average rate of change be changed if the function were shifted right/left or up/down? 

7. A 175mm Howitzer has fired a shell and the shell is in the air for 10 seconds. It reaches a maximum height of 40 yards. Find the equation of the trajectory of the round and the velocity and the tangent line of the round at 3 seconds.

8. Explain the difference between discrete and concrete models. Give an example of each, the type of equation it uses and draw an example of a graph.

1) Consider function

f(x) = x2 + 2x + 6

2) Find the derivative of the function.

9. Santa travels across the region at a non-constant velocity over time.  Santa’s displacement as he travels away from the North Pole for the first half hour is modeled by the equation s(t) = 5t2 + 3t + 1, where t is the time in minutes and s(t) is the distance in miles.

a) Find Santa’s average rate of change in velocity between 5 to 10 minutes after he departs the North Pole.

b) Calculate Santa’s actual velocity at 7 minutes after his departure.

c) What is Santa’s velocity after 20 minutes, and how far away from the North Pole is he?

10. Find the derivative for f(x)=x^2 by hand.

Evaluate the derivative at x=3..  What can you say about the function at x=3?

11. Given the function: f(x) = x2 – 3x + 2

a)  Find the derivative of the function.

b) Find the slope of the tangent line to the parabola at the point (2,8)

c) Find an equation of the tangent line in part b.

12. Equation:  2x2-4x+3

Based on the equation above perform the following:

· Apply the definition to find the derivative of the below function

· Find the equation for the tangent line at the point (6,41)

· Find the limit as x approaches infinity of the original equation

13. Calculate the slope of the line tangent to the function f(x) = 2x^3 -5 at the point x = 3.

14. A bike races along a track.  The distance (m) is a function of time (sec) represented by 
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a. Is this function continuous or discrete?  Explain.

b. Determine the average rate of change from x=1 to x=4 using a secant line.

c. Using the definition for instantaneous velocity/derivative, determine the general form for the instantaneous velocity.

d. Using the above answer, find the instantaneous velocity at 7 seconds.
15. Find the average rate of change between x = 3 and x= 4 for the equation 
f(x) = 2x^2 -4

16. Find the equation of a line tangent to the function, f(x) = x2+2x+3 at the point (2,11) by hand.  You may check your work using Mathematica.

b) Explain what the tangent line is in relation to the function.

17. Using the equation: f(x)= 
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 find the derivative of the function at x=2.  Ensure that you use the definition of a derivative to solve and give a general form for f’(x) as well as f’(2).

18. A ball is thrown in the air at a speed of 50 meters per second.  Its height in meters is after t seconds is given by 
f(t)= 50t-6t2
Find the velocity of the ball after 2 seconds.

19. A) Find the derivative of the following equation and B) evaluate the derivative at x = 2 and find the equation of the tangent line at x = 10

F(x) = x^2 + x + 5

20. Using the definition of a derivative, find the following:

A) The derivative of the function

B) The derivative when x = 4

C) The equation of the tangent line at (4, -2)

1) f(x) = x3+4x-5

2) g(x) = (1/2)x4-6x2
3) h(x) = 1/x
21. Find the slope of the tangent line to function 
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 at point (1, 6).
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