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Midterm Examination 1999 
Microeconomics 

 
Answer all questions.  There are 100 points. 
  
1. (20 points)  Consider a two product firm with demand functions 

Q1 = 40 - 2P1 - P2  
 

Q2 = 35 - P1 - P2  

and a cost function 
C = Q1

2 + 2 Q2
2 + 10. 

a)  Find the output levels that satisfy the necessary conditions for maximum profit. 
b)  Check the satisfaction of the second order conditions. 
c)  What is the maximal profit? 
 
2. (20 points)  Consider a utility function 

xεy1-ε, 
with 0<ε<1 and a linear budget constraint.  Show that the Marshallian demand functions 
violate homogeneity if ε=ε(px), but do not violate homogeneity if ε=ε(px/ py). 
 
3. (30 points)  Consider an indirect utility function of the form 
 

u(w,p) = a(p) + b(p)w, 
 

where w is wealth and p is a price vector. 
 
a)  What characteristics must the functions a(p) and b(p) display? 
b)  Show that the wealth elasticity of  demand for the kth good is constant. 
c)  Graph the income expansion paths, i.e.,  Engel curves. 
d)  If preferences are homothetic, what additional restriction would be placed on the 

indirect utility function? 
 
4. (30 points) 
a)  Consider the case in which there are two goods, 1 and 0 . Good 0 is both an 
endowment and a consumption good.  Good 1 is only consumed.  Derive the Slutsky 
equation by differentiating 
 
   g0 (µ + p0T,p0  ,  p1) ≡ h0 (ψ (µ + p0T, p0 , p1), p0 , p1) 
 
with respect to p0  and applying Roy’s identity.  The following notation applies: q0 is the 
quantity consumed from the endowment of good 0.  T is the total endowment of good 0.  
µ is exogenous income.  g0  is the Marshallian (also called Walrasian) demand function 
for good 0 and h0  is the Hicksian demand function. 
(Note:  The uncompensated price derivative of q0 with respect to p0 is: 
δq0/δ p0 | µ =  δ g0/δp0 |X + δ g0/δX T.) 
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b)  Identify  the substitution effect,  the conventional income effect, and the revaluation-
of-endowment effect. 
 
c)  Explain why the demand for consumption of the endowment, q0 , may increase with 
an increase in the price, p0  , even if good 0 is a normal good. 
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LG Qxpehu=

Txhvwlrq 4 + 63 srlqwv,
Frqvlghu dq hfrqrp| zlwk wzr frqvxphuv/ rqh �up/ dqg wzr jrrgv= ohlvxuh o

dqg frqvxpswlrq F1 Frqvxphuv kdyh lghqwlfdo xwlolw| ixqfwlrqv= x+F> o, @ Fdo+4�d,>
dqg frqvxphu 5 srvvhvvhv wkh �up1 Wkh| dovr kdyh dq hqgrzphqw ri W xqlwv ri
wlph/ zklfk wkh| fdq doorfdwh ehwzhhq ohlvxuh o dqg zrun O= Wkh| duh qr lqlwldo
hqgrzphqwv lq wkh frqvxpswlrq jrrg1

41 Frpsxwh wkh oderu vxsso| ri djhqw 4 dv d ixqfwlrq ri wkh zdjh udwh z +wkh
frqvxpswlrq jrrg lv wdnhq dv d qxphudluh,1
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51 Frpsxwh wkh oderu vxsso| ri djhqw 5 dv d ixqfwlrq ri wkh zdjh udwh z dqg ri
wkh sur�w � ri wkh �up1
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61 Wkh surgxfwlrq ixqfwlrq ri wkh �up lv t @ Orj+O,1 Frpsxwh lwv oderu ghpdqg
dqg sur�w ixqfwlrqv1
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71 Ghwhuplqh wkh htxloleulxp zdjh udwh z dv d ixqfwlrq ri wkh sdudphwhuv d dqg
W 1
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81 Wkh jryhuqphqw lpsrvhv wr wkh �up d wd{ rq oderu dw udwh w> dqg uhglvwulexwhv
wkh uhfhlswv wr frqvxphu 51 Vwxg| wkh lpsdfw rq wkh htxloleulxp zdjh udwh
dqg doorfdwlrqv1 Zkdw zrxog eh wkh lpsdfw ri d wd{ rq sur�wv B

8



Txhvwlrq 5 + 53 srlqwv,
Frqvlghu dq Duurz Gheuhx hfrqrp| zlwk wzr gdwhv + w @ 3> 4 , dqg wkuhh vwdwhv

+v @ 4> 5> 6, dw gdwh 41 Wkhuh duh irxu vhfxulwlhv=

� D vwrfn/ zlwk d sulfh V dw gdwh 3 dqg d oltxlgdwlrq ydoxh Uv
lq hdfk vwdwh v

dw gdwh 41

� D erqg/ zlwk d sulfh E dw gdwh 3 dqg d oltxlgdwlrq ydoxh 4 lq hdfk vwdwh v dw
gdwh 41

� D fdoo rswlrq rq wkh vwrfn/ zlwk d sulfh F dw gdwh 3 dqg d oltxlgdwlrq ydoxh
Pd{+3> Uv

�N, lq hdfk vwdwh v dw gdwh 41

� D sxw rswlrq rq wkh vwrfn/ zlwk d sulfh S dw gdwh 3 dqg d oltxlgdwlrq ydoxh
Pd{+3>N �Uv, lq hdfk vwdwh v dw gdwh 41

41 Uhfdoo xqghu zkdw dvvxpswlrqv lw lv srvvleoh wr �qg wkuhh qxpehuv �
v
� 3

vxfk wkdw wkh sulfh ri hdfk vhfxulw| lv htxdo wr wkh vxp ri lwv oltxlgdwlrq ydoxhv
lq doo ixwxuh vwdwhv pxowlsolhg e| wkh �

v
1
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51 Vkrz wkdw wklv lpsolhv wkh iroorzlqj uhodwlrq F � S @ V �NE

:



61 H{sodlq zk| F fdqqrw eh ghgxfhg h{dfwo| iurp V/ E dqg U
v
=

;



71 Vkrz krzhyhu wkdw F kdv wr vdwlvi| fhuwdlq lqhtxdolwlhv1 Zkdw lv wkh pd{lpxp
ydoxh ri F wkdw vdwlv�hv wkhvh lqhtxdolwlhvB
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