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1. A brief review of  single variable calculus. 

a) Evaluate  ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−
+

−
→ )4(cos1

sin81lim
2

0 x
xx

xx
 , if the limit exists. 

b) Find the absolute maximum and the absolute minimum, if any, of the function 
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2. More review on single variable calculus. 

a) Evaluate the improper integral 
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b) Let  W  be the region consisting of all the points  ( x , y ) such that  1 ≤ x ≤ e  and  ln x ≤ y ≤ x . 
 Compute the volume of the solid generated when the region  W  is rotated about the line  x = – 1 . 
3. Calculus with parametric curves. 

Consider the curve  C  with parametric equations  2
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a) Find the slope of the tangent line to the curve  C  at the point where  t = 2 . 
b) Find the values of  t  corresponding to each of the inflection points, if any, of the curve  C . 
c) Find the area of the surface obtained when the portion of  C  with  0 ≤ t ≤ 2  is rotated about the x-axis. 
4. Polar coordinates. 
a) Find the coordinates of each of the points of intersection of the polar curves  r = 1 – sin θ  and 
 r = 1 + 3 sin θ . 
b) Compute the area of the region enclosed by the polar curve  r = min ( 1 – cos θ  , 2 + 2 sin θ  ) , where 
 0 ≤ θ  ≤ 3π /2 . 
c) Compute the length of the polar curve  r = max ( 1 – cos θ  , 2 + 2 sin θ  ) , where  0 ≤ θ  ≤ 3π /2 .  
5. Three dimensional coordinate systems. Vectors. 
a) Find an equation of the largest sphere that passes through the point  ( – 1 , 1 , 4 )  and is such that each of its 

points  ( x , y , z )  satisfies the condition  x 2 + y 2 + z 2 ≤ 136 + 2 ( x + 2 y + 3 z ) . 
b) Let  v1  and  v2  be any pair of three-dimensional vectors such that  | v1 | = 2 ,  | v2 | = 3  and  v1 ⋅ v2 = 5 . 

 Let   ,  ,  , and so on . Compute  
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c) Let  L 1  be the line that passes through the points  ( 1 , 2 , 6 )  and  ( 2 , 4 , 8 )  and let  L 2  be the line of 
intersection of the planes Π 1  and  Π 2 , where  Π 1  is the plane with equation  x – y + 2 z = – 1  and  Π 2  is 
the plane that passes through the points  ( 3 , 2 , – 1 ) , ( 0 , 0 , 1 )  and  ( 1 , 2 , 1 ) . 

 Compute the distance between the lines  L 1  and  L 2 .    


