
CALCULUS II, SPRING 2014, MIDTERM EXAM 2 

 

Name: …………………………………………………………………………… 

Student No:…………………………………………………………………….. 

1 2 3 4 5 6 7 8 9 10 11 12 TOTAL 

    /5     /5    /10    /5    /10     /7   /10     /5    /8    /10    /10 /15      /100 
 

1. (5 pts) Determine whether the following sequence is (a) bounded above, (b) bounded 

below, (c) convergent. Find the limit if it is convergent. 

{  }  {
  

    
} 

SOLUTION 

 

2. (5 pts) Determine whether the following sequence is convergent. Find the limit if it is 

convergent. 

{  }  {
     

     
} 

SOLUTION 

 

3. (10 pts) Determine whether the following series converge absolutely, converge 

conditionally, or diverge. Use alternating series test for parts (a) and (b). For part (b) you 

can use comparison test with  ∑
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SOLUTION ► 

 

 

 
 

 
 

 



4. (5 pts) Find the scalar and vector projections of   along   if    〈      〉 and   

〈       〉. 

 

SOLUTION 

 

5. (10 pts) Sketch the contour plot (level curves) of the function               for 

             . 

 

SOLUTION 

 
 

 

6. (7 pts) Specify and sketch the domain of the function                . 

 

SOLUTION 

 

 

 

 

 

 



7. (10 pts) Find the length of the curve represented by                   from     

to    . 

SOLUTION 

 

8. (5 pts) Find the unit tangent vector  ̂    for the curve  

                             . 

SOLUTION 

 

9. (8 pts) Let    √      , where       and           . Compute       using 

the chain method. 

SOLUTION 

 

10.  (10 pts) Let            .  

(a) Compute the gradient   . 

(b) Find the directional derivative at the point               in the direction of 

  〈    〉  

(c) Find the direction for which        increases most rapidly at the point         .  

SOLUTION 

 

        increases most rapidly along the direction of the gradient. 



11. (10 pts) Find the critical points of                 . Identify them as a local 

minimum, local maximum, or a saddle point. 

 

SOLUTION 

 

12. (15 pts) Consider the ellipse with equation:                

The center of the ellipse is the origin. Using Lagrange Multipliers method, find the 

ends of the major and minor axes of the ellipse; i.e. the points on the ellipse that are 

nearest to and farthest from the center. (No partial credit if you don’t use Lagrange 

Multipliers method). 

 

SOLUTION 

 


