CALCULUS

SECOND SEMESTER STUDY GUIDE

1. Implicit Differentiation

2. Derivatives of trigonometric functions

3. Applications of maximum and minimum values, Rolle’s Theorem and Mean Value Theorem

4. First and Second Derivatives in Curve Sketching

5. Exponential and Logarithmic Functions and Derivatives

6. Integrals 1-25: algebraic, trigonometric, exponential and logarithmic  

7. Applications of Anti-derivatives

8. The definite integral, the average value, the mean value, and areas under the curve

REVIEW EXERCISES
1. Find the derivative by implicit differentiation
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2. Find the derivative of the trigonometric function
1. 
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3. Find the maximum and minimum values of the following functions on the indicated interval
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4. Applications of max and min problems
a. Suppose that a company can sell x radios per week if it charges 100 – 0.01x dollars per radio. Its production cost is 30x + 5000 dollars when x radios are produced per week. How many radios should be produced to maximize the profit, and what will the selling price per radio? Answer: 350 radios at $65 per radio.

b. A box with square base and vertical sides is to be made from 150 square feet of cardboard. What dimensions will provide the greatest volume if a) the box has a top surface; b) the box has an open top. Answer: a) side of base is 5 ft and height is 5 ft. b) side base is 5√2 ft and height is 5/√2 ft.
5. Verify Rolle’s Theorem
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6. Verify the Mean Value Theorem


[image: image5.wmf][

]

[

]

4

32

.()0,2

.()31,3

afxxon

bfxxxon

=

=--


7. Use first derivative (increasing/decreasing intervals) to graph
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8. Use second derivative (concavity/point of inflection) to graph


[image: image7.wmf]32

42

.()6122

.()8

afxxxx

bfxxx

=--+

=-


9. Find the following logarithmic and exponential derivatives
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10. Find the following integrals
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11. Solve the following problems on applications of anti-derivatives

a. A flue epidemic is spreading at a rate 
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 where n is the number of people who are sick with flue on any particular day t after the outbreak started. Determine the number of people who are sick at any day t assuming that no one had the flu at the beginning.. How many people have the flu the tenth day after the outbreak begins?

b. On the moon the magnitude of the acceleration due to gravity is less than that on the earth; it is approximately -5.3 feet per second per second. Consider a ball thrown upward from the surface of the moon with an initial velocity of 120 feet per second. Obtain a function that gives the velocity of the ball at any time t. Determine a function that shows the distance of the ball from the moon’s surface at any time t. What is the ball’s velocity and distance after 6 seconds?

12. Find the following definite integrals
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13. Find the Mean Value for:
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14. Find the area and sketch the graphs
a. Under the curve 
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b. Find the area under the line 
[image: image17.wmf]1

2

2

yx

=+

, above the parabola 
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, between the y axis and the line x=1

c. Find the area of the region bounded by the parabola 
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 and the line y=x+2
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