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Problem Set 2

Problem 1: a) At equilibrium,

QD —

570 — lOOP = —30 + 200P

600 = 300P

P=2

So the equilibrium price is S2 and the quantity demanded is 570 — lOOP 570 — 200 = 370 million
gallons

b) The elasticity of demand at the equilibriurri price is given by
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c) If the fuel efficiency of cars increases, the demand for gasoline will decrease. The demand
curve shifts left, and the equilibrium price and quantity decrease.

Problem 2: The income rises by 0.2, and =
—. So

LQ 11 1

Q 2510

Thus,

AQ = -5O = -5

So they will purchase 45 oz of hamburgers.

Problem 3: a)
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The price elesticity of demand is constant with respect to price.

b)
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His elasticity of demand is also -5 at ally price.

c) A x% chaiige in price causes a —5x% change in quantity, so the total amount Ms. Smith
spcnds on rpples decreases as price increases.

2-1



Problem 4: a) ‘II’ue. The elasticity of demand is a more negative number at higher prices. At
high prices, the quantity demanded is low, so a relatively small increase in price corresponds to a
relatively large decrease in quantity; at low prices, the inverse is true.

b) False. If there is excess demand, the pri(e will be driven up by market lames mil.il an
equilibrium price is reached.

c) False. The price of computers might also kill due to a shift in the demand curve, if e.g.
alternatives become cheaper.

Utility is maximized at the highest indifference curve that intersects the budget
liner which is where the budget line is tangent to the indifference curve, i.e. the margiiial rate of
substitution is equal to the ratio of the prices.

e) False. Doubling the prices can either double the revenue from late fees (if demand is perfectly
inelastic), or decrease the number of late registrations (if demand is elastic). but not both.

Problem 5: In each graph, ‘2 is a higher indifference curve (increased utility) than I . a) A
decreasing marginal rate of substitution corresponds to a convex demand curve. We lmve no other
information.
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b) With movies on the x axis and textbooks on the y axis, the indilference curves will be vertical.
since textbooks do not affect utility.

price elasticity of demand is

dd

= zP —ba + bp
= + b2.r_
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c) The indifference curves will he linear since Pepsi and Coke are perfect substitutes. (2, 2) and
(3, 0) are on the same indifference curve, so the indifference curves have slope —2.
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d) The indifference curves are L-shaped. with corner points along the line p = 2x. The MRS is
zero in the horizontal segments and (negative) innite in the vertical segments.
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Problem 6: a) Twice as much of good 2 can he purchased. The budget constraint changes to

2x1 + ro = 100

This is shown graphically below.

100 2x1 * 2x2 = 100

2x1 ÷x_2= 100
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b) The budget constraint changes to

2o; H- 2:1:2 = 200

as shown below.
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c) The price increase corresponds to the piecewise-defitieci functiou below.
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Problem 7: a) Consider the indifference curve U(r1,x2) = 1, or = 1. It is plotted below.
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b) The marginal utility of good 1 is

MU1
= 0U(n1.2)

and the marginal utility of good 2 is

8U(x1 r)
MU!2 = =

8x2

So the marginal rate of substitution is

.•:I UJ

c) FJtility is maximized at the point where the marginal rate of substimution equals the marginal

rate of transformation:

M LI1
—

ill LI2
— P2

MLT1p2= J’VIU2pI

4xx2p2= X1PO

4x2p2 XiPi

From the budget constraint, we have

‘PiXi + V22 f

I — p1:1:1
=

P2
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So

I —px
4P2 = 11P1

P2

41
—
41]pi = x1p1

4:1
x1 =

And applying the budget constraint again

11
c—-Pi ± P212 = 1

P2=J

5P2

Problem 8: The utility function is U(x1 12) = mm {axl, bx2}. The indifference between the two
commodity bundles tells us

mm {SOa. IOh} = ruin {20a..iOOh}

Assume without loss of generality that a. = t. Then we must determine b.

Claim 1. b is between 1/5 and 5

Proof. By contradiction, assume S > 5. Then mm {50, 10b} = 50 and mm {20, lOOb} = 20. But
these two quantities are equal because the bundles have the same utility, which is a contradiction.
Next suppose b < 1/s. Then mm {50, IOb} = lOb and mm 20, iOOb} = lOCh. But this can only he
true if S equals zero, in which case the utility function is invalid. So we have proven the claim.

By the claim, we now know mm {50, IOb} lOb and mm {20, lOOh} = 20. These are equal: SO

b =2.
This allows us to compute the utility of the other two bundles:

LJ(3O, II)) = 20

and
U(20, 12) = 20

So the two bundles are equally ranked.

Problem 9: a)
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The marginal utility of good 1 is

MU1
= 8U(xi,3;2)

=2
dx:

and the marginal utility of good 2 is

M
l,x2)

= 1

So tite marginal rate of substitution is
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The budget line intersects the highest indifference curve at (xl, x2) = (10,0). At this point,
U = 20. This is a corner solution, so the MRS need not equal the ratio of the prices.

c) The marginal rate of substitution is constant, so the goods are perfect substitutes: one unit
of x1 has equal utility as two units of x2. So if > , then the entire budget will he spent on x2,
and if the ratio is less than 1/2, then the entire budget will he spent on x1. if the ratio is exactly
1/2, then the two choices are equivalent in price and utility.

So

Ii .
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Problem 10: The marginal utility of good 1 is

— 0L11,x2) — 2

and the marginal utility of good 2 is

— 8U(xi.z2) 1
MD9

= j’)

So the marginal rate of substitution is

4 MRS =
- MU2 = -

MU1 2x2

At the bundle (3, 2), the MRS is —. This is the utility maximizing consumption bundle, so the
MRS is equal to the ratio of the prices:

P1 — 3

P2 — 4

So we can find p]:
3 9

Pa 1P2 =

And at the utility maximizing consumption bundle, all of the income is spent on these goods, so

9 57
1 X1P1 +2P2 = 3+4(6) =

9


