Calculus Review:  Chapter 2-4


A. Find 
[image: image18..pict], or dy/dx for each without the use of a calculator.
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B.  Find the equations of the line tangent to the curve at the indicated point and the equation of the line normal to the curve at the indicated point.

12.   x2 + y2 = 20
(2, 4)
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(0, 0)

C. Various problems

14. Sketch the graph of 
[image: image14.wmf].

a. Is f  continuous at x = -2?

b. Is f  differentiable at x = -2? 

15. Depth  A conical tank (with vertex down) is 10 feet across the top and 12 feet deep.  If water is flowing into the tank at the rate of 10 cubic feet per minute, find the rate of change of the depth of the water the instant it is 8 feet deep.

16. Area  A page is to contain 30 square inches of print.  The margins on each side are 1 inch.  Find the dimensions of the page so that the least paper is used.

17. [image: image1.wmf]Area  Find the dimensions of the largest isosceles triangle that can be inscribed 
in a circle of radius 4. 

18. [image: image17.wmf]Volume  Find the volume of the largest right circular cylinder that can be inscribed in a sphere of radius r. 

19. Moving shadow   A sandbag is dropped from a balloon at a height of 200 feet when the angle of elevation to the sun is 30˚.  Find the rate (ft/sec) at which the shadow of the sandbag is traveling along the ground when the sandbag is at a height of 125 feet.  (Hint:  the position of the sandbag is given by s(t) = 200 – 16t2,where t is in seconds.)

20. Beam Strength  A wooden beam has a rectangular cross section of height h and width w.  The strength S of the beam is directly proportional to the width and the square of the height.  What are the dimensions of the strongest beam that can be cut from a round log of diameter 24 inches?  (Hint:  S = kh2w, where k is the proportionality constant.)

D.  Without a calculator sketch the graph of each function.  Label important features.   (Hint:  use sign pattern charts for slopes and concavity.)
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F.  Fun and Challenging problems

23. Minimum Length  A right triangle in the first quadrant has the coordinate axes as sides, and the hypotenuse passes through the point (1, 8).  Find the vertices of the triangle so that the length of the hypotenuse is a minimum.  (Hint:  Will h2 be minimized when h is minimized for h = hypotenuse length?)

24. Maximum Area  Three sides of a trapezoid have the same length s.  Of all such possible trapezoids, show that the one of maximum area has a fourth side of length 2s.

25. Volume  A sector with central angle   is cut from a circle of radius 12 inches, and the resulting edges are brought together to form a cone.  Find the magnitude of  so that the volume of the cone is a maximum.
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