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                                                                                                                       MAT 203


I- Solve the following (60pts- 15pts each)
a) Find the area of the region that lies inside the cardiod 
[image: image14.jpg]


and above the line 
[image: image2.wmf]2
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b) Find the line tangent to the curve: 
[image: image3.wmf]q
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c) Graph the lemniscate 
[image: image5.wmf]q
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d) Find the length of the graph 
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II- (10pts) Find 
[image: image8.wmf])
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III- (20pts-10pts each) 
a) Find the derivative of f (x,y,z) 
[image: image10.wmf](
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 at Po (-1,-1,1) in the direction of the vector 
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b) Find equations for the tangent plane and the normal line to the curve 
[image: image12.wmf]4
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 at the point Po (1,1,2)
IV. (10pts) Graph 
[image: image13.wmf]2
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