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Question 1 (20 points) 


Consider rl (t) = (~t3, t 2, 2t) and r2(t) = (e t , t, sin t). 


a. Find the length of the curve C defined by rl (t), 0 < t < 2. 

b. Find :t (r1 (t) x r2 (t)). 
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Question 2 (20 points) 

a. Let the surface Sbe defined by z = InCx2 +y2) and the point PCJz, Jz, 0). Find 

the equations of the tangent plane and the norma/line to the surface Sat P. 

b. If [(x, y) = x 2 + xy + y2 - x, find all points where Du[(x, y) in the 

direction of u = i + j is zero. 
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Question 3 (20 points) 


Find ~c (y2 + e-X2 )dx + (xy + 2)dy, where C is the positively oriented closed 


triangle bounded by the lines y = x, x + y = 2 and x - axis. 
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Question 4 (20 points) 


The force F(x, y, z) = 2xzi + 2yzj + (x 2 + y2 + l)k is moving an object on a 


curve given by C = {ret) = (e t2 ,t,sint), 0 <t< IT ). 


a. Check if F is conservative. 

b. Find the work W = Ie F. dr done by the force F. 
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Question 5 (20 points) 

Use Stokes' theorem to evaluate Pc F. dr, where F(x,y, z) = sin(x2) i - zj + yk 

and the curve C is the trace of the cylinder X2 + y2 = 4 in the parapoloid 
0..;., 

z = 9 - X2 - y2 iittJwaililnt•. Assume that C is oriented counter clock-wise a,s 

viewed from above. 
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