
Midterm 2010 

2. Find all critical points of  )4(),(
2 yyxeyxf x −= −

 and use the second derivative test to classify 

the points whether they are relative maximum, relative minimum, saddle point or neither.  

Ans: (0,0) and (0,4) are saddle points and (1, 2) is a relative minimum 

 

3. For a two-variable function 

222
22),( yxyxyxf ++=  

Use the extreme value theorem to find the absolute maximum and absolute minimum values of 

the above function on the closed area bounded by 2≤x , 2≤y   and xy −≥ .   

Ans: (2, 2) and (2, -2) are absolute maximum and (-2, 2) is absolute minimum.  Other critical points 

are (0, 0), (-1, 1), (2, 0) and (1/3, -1/3) 

 

Midterm 2009 

5. Use the extreme value theorem to find the absolute maximum point(s) for  
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    subject to   21 ≤≤ x ,   
2

1
≥y        and        1−≤ xy . 

Ans: f(2, ¾) = 2.25 absolute maximum, other critical points are (3/2, 1/2), (2, 1/2), (2, 1) 

 

More Examples:- 

(A) Find all critical points and classify them.  The function is xyyxxyyxf −+= 22
),(  

Ans: (0, 0), (1, 0), (-1, 0) and (0, 1) are saddle points, (1/√5, 2.5) is relative minimum, and (-1/√5, 2.5) 

is relative maximum. 

(B) Use the extreme value theorem to find the absolute maximum and minium point(s) for  

22),(
222 +−++= yyyxxyxf  

    subject to   
2xy ≥       and        32 ≤+ xy . 

Ans: f(-3, 9) = 155 absolute maximum, f(0, 1) = 1 absolute minimum, other critical points are (2/3, 

5/3), (0, 0), (1/2, 1/4), (-1/2, 1/4), and (1, 1) 


