
30        ∂  Appendix: Consumer Behavior, Chapter 4

Solution

  Rearranging, we see that

4Y = 2X

X = 2Y

   We can combine this with the third of the first-order conditions that tells us the budget constraint 
relationship:

80 = 2(2Y) + 4Y

8Y = 80

Y = 10

X = 2(10) = 20

 8. Kelly’s utility function is given by U = 5X + 2Y, where M U  X  = 5 and M U  Y  = 2.
 a. What is MR S  XY  ?
 b.  What is MR S  XY  when X = 1 and Y = 5? When X = 2 and Y = 2.5?
 c. Draw a sample indifference curve.
 d.  Relate the shape of Kelly’s indifference curves to her marginal rate of substitution.
 e.  Given the utility function in this problem, show that the marginal utilities are as given using calculus.
 f.  Determine whether or not Kelly’s preferences could also be represented by this utility function: 

U = (5X + 2Y )  0.5 .
 g.  Is the Lagrangian approach an appropriate way to solve for an optimum given this utility function? 

Why or why not?
 h.  What will Kelly’s final optimum look like? (Note that without prices, you cannot solve precisely. This 

is therefore asking you to describe the characteristics of an equilibrium for her.)

 8. a.  MRS  XY  =   
 MU  X 
 _ 

 MU  Y 
  

=   5 _ 
2
   = 2.5

 b.   MRS  XY  is constant and equal to 2.5 no matter what consumption bundle is being considered (X = 1, 
Y = 5 or X = 2, Y = 2.5).

 c. 

Good X

Good Y

Slope = -2.5

U1 U2

 d. Indifference curves corresponding to Kelly’s utility function are linear with a slope of –   
5 _ 
2
  , which does not 

depend on Kelly’s particular allocation of X and Y. The slopes of her indifference curves therefore are 
constant as Kelly gives up Y to get more X.

 e.  Marginal utilities can be calculated as partial derivatives of the utility function. Since U = 5X + 2Y, the 

marginal utility of X is  MU  X  =   ∂U _ 
∂X

   = 5, and the marginal utility of Y is  MU  Y  =   ∂U _ 
∂Y

   = 2. 

 f.  We can determine whether the second utility function is a monotonic transformation of the original 
utility function by comparing the marginal rates of substitution. First, find the marginal utilities: 

 MU  X  =   
∂U(X,Y)
 _ 

∂X
   = 0.5(5)(5X + 2Y )  0.5 –1  = 2.5(5X + 2Y )  – 0.5 

 MU  Y  =   
∂U(X,Y)
 _ 

∂X
   = 0.5(2)(5X + 2Y )  0.5 –1  = (5X + 2Y )  – 0.5 

∂
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