
MATH 172 - PROBLEM SET 4 
1. Sketch the given surfaces. 

a) 932 =++ zyx      b) xz =  
2. Find the indicated partial derivatives. 

a) k
P

l
PlkklP ∂

∂
∂

∂−+=   ,        ;33    b) 
y
z

x
z

yx
xz

∂
∂

∂
∂

+
=    ,     ;   

c) )],([    ;ln),( 22 yxf
y

yxyxf
∂
∂

+=   d) ),,(    ;
2

zyxwew xy
yzx ==  

e) ),(    );ln(),( yxfxyxyyxf xy=    f) xzwywxyzew zyx ∂∂∂∂∂= ++ 2   ,    ;ln  

3. If 
xz

yxzyxf +
=),,(    find  )4,7,2(xyzf  

4. If )1ln(2

)16(),,( ++= zyexzyxf   find  )0,1,0(xyzf  
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6. If yzzxzyzz ∂∂=++++   find    , 0ln)ln(2  

7. If a manufacturer’s production function is defined by 3.07.020 klP =  , determine the marginal 
productivity functions. 

8. A manufacturer’s cost for producing x units of product X and y units of product Y is given by 
500905.03 +++= yxyxc  determine the (partial) marginal cost with respect to x when x=50 and y=100. 

9. Examine 3422),( 22 +−−+= yxyyxyxf  for relative extrema. 
10. A company manufactures two products, X and Y, and the joint-cost function for these products is given 

by 800025.0)(002.0 2 ++++= yxyxc  , where c is the total cost of producing x units of X and y units 
of Y. Determine the marginal cost with respect to x when x=450 and y=550. 

11. A company’s production function is given by 5002340 22 +−−= kLLkP  , where P is the total output 
generated by L units of labor and k units of capital. Determine: (a) the marginal production function with 
respect to L, (b) the marginal production function with respect to k. 

12. The demand function for product A is 
A
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Aq 210=  , and the demand function for product B is 

BAB ppq 2320 −+=  , where qA and qB are the quantities demanded for A and B, respectively, and pA 
and pB are their respective prices. Determine: (a) the marginal demand for A with respect to pB , (b) the 
marginal demand for B with respect to pA , (c) whether A and B are competitive, complementary, or 
neither. 

13. Let 26550 BAA ppq +−=  and 120 −= BAB ppq  be demand functions, where pA and pB are prices for 
products A and B, respectively. Find all four marginal demand functions. 

14. Use implicit partial differentiation to find 
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15. For 1)ln( +=+ yeexyz  , the partial derivative x
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16. If 42432),( 3334 ++−+−= yxxyyxyxyxf , find: ),,(),,( yxfyxf yx  ),1,1(),,( −xyxy fyxf  ),( yxf yyx  
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18. If 1022 )( yxz +=  where 324 srx =  and 332 −+= srey  , then by means of the chain rule, (a) find r
z
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z
∂
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19. Determine the critical points of 22 332),( yxyxxyyxf −−−−=  and also determine by the second-
derivative test whether each point corresponds to a relative maximum, to a relative minimum, to neither, 
or whether the test gives no information. 

20. A television manufacturing company makes two types of TV’s. The cost of producing x units of type A 
and y units of type B is given by the function xyyxyxC 248120),( 33 −++=  . How many units of type A 
and B televisions should the company produce to minimize its cost? 


