
Homework 1 Key: Utility and Demand

Charles B. Moss

July 11, 2014

• Table 1 presents three scenarios for the utility function U (x1, x2) =
x0.351 x0.502 . The scenarios involve three budget constraints.

– First, 0.75x1 + x2 ≤ 50.

– Second, 0.65x1 + x2 ≤ 50.

– Third, 0.75x1 + x2 ≤ 60.

1. Table 1 presents the marginal utility of each good and the marginal
rate of substitution given the utility function

∆U (x1, x2)

∆x1
∆U (x1, x2)

∆x2

=
p1
p2

(1)

and the marginal utility functions

∆U (x1, x2)

∆x1
= 0.35

x0.351 x0.502

x1

∆U (x1, x2)
∆x2

= 0.50
x0.351 x0.502

x2 . (2)

Looking at the first set of columns, the marginal rate of substitution
is close to 0.75 for x1 = 27.5 and x2 = 29.375. The exact solution can
be derived by taking the ratio of the two marginal utility functions in
Equation 2
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0.35
x0.351 x0.502

x1

0.50
x0.351 x0.502

x2

=
0.75

1.0
⇒ 0.70

x2
x1

= 0.75⇒ x2 = 1.071429x1. (3)

Substituting this result into the budget constraint

0.75x1 + 1.0 (1.071429x1) ≤ 50⇒ x1 =
50

1.821429
= 27.45098. (4)

To finish the question up

x2 = 50− 0.75 (27.45098) = 29.41176. (5)

Replicating this result, the optimal combination of x1 and x2 for the
second scenario is 31.6742 and 29.4118, respectively, and the optimal
combination for the third scenario is 32.9418 and 35.2937 respectively.

2. Graphically Figure 1 depicts a decrease in the price of x1 from p1 to
p̃1. The original budget line is L1 so that the optimal combination of
goods is x1 and x2. The reduction in price rotates the budget line to L2

where the optimal combination of goods is x̃1 and x̃2. To decompose
the shift, we draw L̃1 which has the original price ratio, but solves for
the income required to make the new utility level feasible. This new
(artificial) point is x̂1 and x̂2. The income effect is then x̂1 − x1 and
x̂2 − x2 while the substitution effect is x̃1 − x̂1 and x̃2 − x̂2.

3. Table 2 presents the combinations of x1 and x2 that hold the level of
utility constant at 18.1744 using the relationship

U = xα1x
β
2 ⇒ x1 =

U1/α

x
β/α
2

. (6)

According to the table, the level of x1 consistent with the old price line
is 29.047 while the level of x2 is 31.25. The income effect for x1 is then
1.547 or 5.6255 percent. The substitution effect is 2.6272 or 9.0447
percent.
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Table 2: Utility Constant Solutions
x1 x2 MU1 MU2 MRS

54.952 20.00 0.1158 0.4544 0.2548
52.136 20.75 0.1220 0.4380 0.2786
49.558 21.50 0.1284 0.4227 0.3037
47.189 22.25 0.1348 0.4085 0.3301
45.006 23.00 0.1414 0.3951 0.3577
42.989 23.75 0.1480 0.3827 0.3867
41.122 24.50 0.1547 0.3709 0.4171
39.388 25.25 0.1615 0.3599 0.4487
37.775 26.00 0.1684 0.3495 0.4818
36.271 26.75 0.1754 0.3397 0.5163
34.866 27.50 0.1825 0.3305 0.5521
33.551 28.25 0.1896 0.3217 0.5894
32.319 29.00 0.1968 0.3134 0.6281
31.161 29.75 0.2042 0.3055 0.6683
30.072 30.50 0.2115 0.2980 0.7100
29.047 31.25 0.2190 0.2908 0.7531
28.079 32.00 0.2266 0.2840 0.7978
27.165 32.75 0.2342 0.2775 0.8439
26.300 33.50 0.2419 0.2713 0.8916
25.481 34.25 0.2497 0.2653 0.9409
24.705 35.00 0.2575 0.2597 0.9917
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Figure 1: Price Effect

4. Graphically depict the effect of an increase in income is presented in
Figure 2

5. The numerical implications of increased income follow the results from
Table 1. The consumptino of x1 increases by 5.4418 or19.788 percent
while the consumption of x2 increase by 5.9187 by 20.1488 percent.

6. Reversing the computations

ε =

∆Q

Q
∆P

P

⇒ ∆Q

∆P
= ε

Q

P
= −0.15× 15

1.15
= −1.956522 (7)

Therefore if the price falls by $ 0.15, the quantity demanded will go up
by 0.29 pounds.
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Figure 2: Price Effect
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