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Test Question (10 P.)

Alma has the choice: she can either have 24 hours of leisure F or work in a bakery to bake
bread B. Her utility can be represented by the following utility function:

U(F, B) = 2
3

√
F + 1

3B

For the production or baking of bread, the following applies:

B(F ) = 2
√

24 − 2F

The bakery belongs to Kurt, who does not bake bread himself. Kurt values bread as follows:

UK(BK) = ln(1 + BK)

Both parties can generate and share a joint surplus. If Alma does not bake bread, she receives
basic provision from the state amounting to BR = 1

10 loaves of bread. Kurt initially does not
charge Alma rent for the bakery.

a) Show that the marginal rate of transformation is given by

MRT = dB(F )
dF

= − 2√
24 − 2F

(1 P.)
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b) Explicitly derive Alma’s indifference curve (for utility level U) and show that the marginal
rate of substitution is given by

MRS = dB(F )
dF

= − 1√
F

(1 P.)
.

c) Show that Alma optimally chooses F ∗ = 4 hours of leisure and spends the rest of her
time baking B∗ = 8 loaves of bread. (2 P.)
Hint: Use the results from a) and b).
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d) Show that Alma’s utility at the optimum is U∗ = 4. Additionally, demonstrate that it is
beneficial for Alma to work in the bakery. (2 P.)
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e) Assume Alma wants to start horseback riding. Since taking care of a horse requires more
time, she would need to allocate Fhorse = 10 hours of leisure.

How many loaves of bread would she now bake? What would her new utility Utotal be in
this case if horseback riding gave her an additional additive utility of Uhorse = 5

3 , so that
her utility is given by U(Fhorse, Bhorse) + Uhorse? Would she start horseback riding? (2 P.)
.

f) Which situation would Kurt prefer if Alma had to pay 10% of her loaves of bread as rent?

Which situation would he prefer if his utility function

UK(BK) = −BK

would be? Give a brief explanation. (2 P.)
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