Math 112, Exam #3 review information




3-28-05
· Exam 3 is Thursday 3/31/05, 7-9pm, CFA 111.  If you prefer to take it 1-3pm Friday 4/1 (in our classroom) let me know.  If you take the exam Thursday night, don’t come to class Friday.
· Exam 3 covers 4.10 thru 5.3:  Antiderivatives, areas, distances, definite integrals, and the Fundamental Theorem of Calculus.
· Main ideas are:  (i) Antidifferentiation (calculus Jeopardy!).  (ii)  Using antiderivatives in applications (motion problems, economics problems, etc.).  (iii)  Using rectangles to estimate areas between a function and the x axis.  (iv)  Using infinitely many rectangles (definite integral) to find exact areas.  (v)  Calculating definite integrals via calculator, geometry, Riemann sum, antidifferentiation (FTC2).  (vi)  Last derivative rule for Math 112:  Derivative of an area function (FTC1).
· I will provide you a copy of reference page #2 from your text (trigonometry information) if you seem likely to need it.
· Don’t forget your calculators!
· Here are some practice problems for you to consider:
1.  A stone is dropped from the upper observation deck of the CN Tower in Toronto, 450 m above the ground.

(a)  On Earth, the acceleration due to gravity is –9.8 m/sec2.  Find the velocity of the stone at time t.  INCLUDE UNITS.

(b)  Find the distance of the stone above ground level at time t.  INCLUDE UNITS.

(c)  How long does it take the stone to reach the ground?  INCLUDE UNITS.

(d)  With what velocity does it strike the ground?  INCLUDE UNITS.

2.  Find the most general antiderivative of each function below.
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3.  Find f(x), given the following facts:
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4.  Consider the region under the curve y = 1/x from x = 2 to x = 4.

(a)  Make an accurate sketch of the curve, and shade the region in question.

(b)  Use 4 equal-width rectangles (drawing heights from the right end of each base) to estimate the area of the region.  Show your work clearly below, and circle your answer.

(c)  Can rectangles be used to obtain an extremely accurate estimate of a region such as the one you drew in part (a)?  ________  If yes, explain how.  If no, explain why not.

(d)  If n equal-width rectangles were used in this example, how wide would each rectangle be?
5.  Consider the following definite integral:  
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(a)  Use the Max-min rule (“property 8”) to find lower and upper bounds for the integral:
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(b) Use the Fundamental Theorem of Calculus to find the exact value of the integral.
6.  The sum 
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  is called a Riemann sum after the German mathematician Bernhard Riemann (1826-1866).  

(a)  Explain (in terms of rectangles drawn on the graph of f) each of the following symbols: 
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(b) State the limit definition of the definite integral:  
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7.  A stone was dropped off a cliff and hit the ground with a speed of 150 ft/sec.  What is the height of the cliff?  (Recall, the acceleration due to gravity near Earth’s surface is 32 ft/sec2.  Show your work clearly, starting with a formula for a(t).

8.  Use 4 “midpoint” rectangles to estimate the area under the parabola y = x2 from 1 to 5.  Illustrate with a helpful diagram, and show your work clearly.

Is this an overestimate or underestimate?  __________  How do you know?

9.  If the velocity of a vehicle is given by v(t) = 
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 feet per second, where t is in seconds, indicate on the graph below how far the vehicle travels for 
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Find a value for the distance traveled for 
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10.  Show how to use geometry to evaluate 
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11.  Consider the function 
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     (a)  Sketch the area represented by g(3).

     (b)  Can you tell from the graph whether 
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 is positive, is negative, is zero, or is undefined?  Explain.

     (c)  Use Part 1 of the Fundamental Theorem of Calculus to find 
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12.  Use Part 2 of the Fundamental Theorem of Calculus to evaluate the integral, or explain why the theorem can’t be used.  
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13.  If f(x) takes on both positive and negative values, what is the geometric interpretation of 
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?  Illustrate with a diagram.
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