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Section A: Three questions @ 5 marks. Total 15 marks.

. [5 marks] Assume the market demand function for a good is given by Q°= 1000
— 2P +41 and the market supply function is given by Q3=2P +200 - 20W, where
Q is quantity, P is price of the good, I is income and W is the wage paid to labour.

Calculate the equilibrium values of price and quantity.
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2. [5 marks] Consider the utility function U(X, Y) = 2X? + 4Y, where X and Y are
two goods. Calculate the marginal utilities of the two goods and the marginal rate
of substitution. If Py/P, = 1, derive the optimal amount of good X for the

consumer? '
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3. [5 marks] A consumer is considering two plans for cell phone service. The first
plan has a fixed monthly fee of $30 and allows 200 minutes of calls per month.
All minutes beyond 200 cost 20 cents each. The second plan has no monthly fee
but each minute costs 25 cents. The consumer has $100 per month to spend on
cell phone service, C, and a composite consumption good, G, whose price is $1
per unit. Draw and appropriately label the budget constraint associated with each
plan. Is it possible that the consumer would purchase the first plan, but never buy
extra minutes? Explain.
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Section B: Three questions @15 marks — 5 for each part of each question. Total 45
marks.
1. Richard consumes steak, S, and ale, A, according to the utility function U (S, A) =

S A%, The price of steak is Ps, the price of ale is P4 and Richard’s income is I.
(a) [5 marks] Derive Richard’s demand functions for steak and ale.
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(b) [5 marks] Suppose that the price of steaks is $5, the price of ale is $4, and
Richard’s income is $300. Determine Richard’s optimal bundle.
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(¢) [5 marks] Suppose that the price of ale increases to $5. Determine the

new optimal bundle and the income and substitution effects of the price
change for ale.

® newd OF‘?NW‘\/{ A\N\D(/Q '{\S; , A ?

_ _ 300 21 Dx300
Si=3; = He =0 Azpc T

& Decomposifion bunctle  {%, A}

wtili U leve] j/van b& iniod 0/'72"/!4/ bwno//e ‘?S‘u 20, A=k }
U, = S’LA 3= 207 X503 = 24.94

Min .5.§ “+5 A

(5S4

ct u=9% A’ =3694

MRS = BI5 ;i:ﬁ SN

= 5’«3(29)3:% S4 = S,=232) , A, =2S=4#64>
Substihedion iffedt . As—Ac=4e 42 -50= =355 by 358
lneom-= —Eﬁl.erd Y . N 40 - 464 =—6.42 \£ L&} £ 42

2. Suppose that Marie earns $2,000,000 while working and nothing when retired.
The interest rate is 5% and Marie’s utility function is given by U = Min {Cj;

4C,}, where C; is consumption during working life and C, is consumptlon during
retirement.

(a) [5 marks] Derive Marie’s optimal consumption bundle and her level of
savings.
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(b) [5 marks] The government has decided to impose a tax at the rate of 25%
on Marie’s earnings from work. The interest on her savings is not taxed.
Derive Marie’s new optimal bundle. How does the tax affect her savings?

News buoligr Line. Co + S 2 Sxi0bx 0 28) =/ st

mox M= mm?o,,ac»}

(¢4.G) C .

C. — 4
@;'—“4‘0& :> 4—0;“" .,_—-gj - ISXIDG-_f? ZLleLC)_ _,/TY/O

= Cf‘ =303 xp ; Cr=4¢CY = /1/2x/06

X=T7,-C¥ = (15~ /‘llZ)X/Dé:. 2,98 x 105 29 §uxipt

/—/M 90,\/,‘75 &ZQW&, (ﬁ\fl*’/ tle tax ;s /euigy/,

(c) [5 marks] Draw and appropriately label the budget constraint from part (b)
of this question. Show how the budget constraint would change if the
interest on Marie’s savings were also subject to the 25% tax.
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3. Mark consumes the goods X and Y according to the utility function U = 5X + 2Y.
Assume the price of X is $10, the price of Y is $5 and Mark’s income is $500.
(a) [5 marks] Derive Mark’s optimal bundle. Draw and appropriately label a
consumer choice diagram that shows this optimum.
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o) [5 marks] leen that Mark’s income is $500 and that the price of Y is $5,
.draw and appropriately label Mark’s demand curve for the good X. [Hint:
go through the same graphical exercise as you would with well-behaved

W Jindifference curves.]
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(c) [5 marks] Suppose that Mark develops a strong distaste for the good Y
and his utility function becomes U = 5X — 2Y. Given the income and
price of Y as in part (b), draw Mark’s new demand curve for the good X.
Explain why it is shaped this way.
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