Econ 101

Homework 3 Solutions

Fall 2005

Directions: The homework will be collected in a box before the lecture. Please place your name, TA name and section number on top of the homework (legibly). Make sure you write your name as it appears on your ID so that you can receive the correct grade. Please remember the section number for the section you are registered, because you will need that number when you submit exams and homework. Late homework will not be accepted so make plans ahead of time. Good luck!

1.

a.  This will be different for different people, but a good answer will have hours of sleep per night on the horizontal axis over the range from 0 to 24. Utility will be on the vertical axis and any range is acceptable (even negative numbers!). The graph should probably be an upside down U shape with a maximum on the preferred number of hours of sleep per night.

For example, if you prefer 7 hours of sleep per night and that gives you 100 utils of utility, then you might have the following equation for your utility

U = -(S – 7)2 + 100 

which is the same as 

U = -S2 + 14S + 51,

where U is utility and S is sleep. This is shown in the graph below.
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b. The marginal utility is the change in utility per hour of sleep at every hour of sleep. So it is just the slope of the Utility curve. In this case,

MU = -2S +14,

c. 

	Quantity of water drank

(cups per day)
	Total Utility
	Marginal Utility

	0
	0
	

	1
	10
	10

	2
	18
	8

	3
	24
	6

	4
	28
	4

	5
	30
	2

	6
	30
	0

	7
	28
	-2

	8
	24
	-4


d.  5 or 6 cups or most likely, something in between. We look for the quantity that maximizes utility. This should be where marginal utility equals zero, 6 cups in this case. However since we are measuring marginal utility in discrete units it equals zero somewhere between 5 and 6 cups.

2.  See chart below for the plots.

a.  BL1:   QA = -3/5 * QB +12

b.  BL2:   QA = -3/10 * QB +6

c.  BL3:   QA = -6/5 * QB +12

d.  BL4:   QA = -3/10 * QB +12

e.  BL5:   QA = -3/5 * QB +12

f.  BL1 is equal to BL5.  This is because the price of both goods and the income have all doubled.  Therefore the budget line is unaffected.
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3. 

a. Indifference Curve C

b. See attached graph.

c. Yes, they are all satisfied.

d. See attached graph.

e. Tennis matches = y

Soccer matches = x

The y-intercept if 85, because when Paula consumes zero soccer matches, she can consume a maximum of 85 tennis matches.  The slope is -2 because for every additional soccer match she wants to consume, she has to give up two tennis matches.  That gives us the equation of the budget line is:   Y = 85 – 2 * X

f. 20 soccer matches and 45 tennis matches.  This can be seen from the graph.  The optimal bundle is the point where the budget line is tangent to one of the indifference curves.

g. –2.  At the optimal bundle, we know that the marginal rate of substitution equals the slope of the budget line.

GRAPH FOR QUESTION 3:
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4. The equation of the line is :

P = -2*Q + 10
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a. Bill’s optimal choice of movies changes from 4 movie to 1 movies, for a decrease of 3 movies.

b. A decrease of 2 movies.

c. A decrease of 1 movie.

d. A normal good.  Income goes down and consumption of movies goes down as well, therefore the good must be a normal good. (Same direction)

PAGE  
1

_1190892162.xls
Chart2

		0

		4

		8

		12

		16

		20

		24

		28

		32

		36



100

180

244

292

332

364

388

404

416

424



Chart3

		0

		5

		10

		20

		25

		30

		35

		40

		45

		50



250

450

780

940

1090

1202.5

1302.5

1382.5

1442.5

1522.5



Sheet1 (4)

		q of y		q of x		utility		mu of y		mu of x		Budget1		Budget2		Budget3		MRS		Mu of x_new		MRS_new

		15		7		10000		1		3		283		253		227		2.3		2.7		1.1

		20		5		10000		1		4		300		260		240		4.0		2.0		2.0

		10		10		10000		2		2		300		280		240		1.0		4.0		0.5

		25		4		10000		1		5		330		280		264		6.3		1.6		3.1

		30		3		10000		1		6		367		307		293		9.0		1.3		4.5

		20		10		40000		4		8		400		360		320		2.0		8.0		1.0

		25		8		40000		3		10		410		360		328		3.1		6.4		1.6

		15		13		40000		5		6		417		387		333		1.1		10.7		0.6

		30		7		40000		3		12		433		373		347		4.5		5.3		2.3

		25		12		90000		7		15		490		440		392		2.1		14.4		1.0

		30		10		90000		6		18		500		440		400		3.0		12.0		1.5

		20		15		90000		9		12		500		460		400		1.3		18.0		0.7

		10		20		40000		8		4		500		480		400		0.5		16.0		0.3

		15		20		90000		12		9		550		520		440		0.8		24.0		0.4

		30		13		160000		11		24		567		507		453		2.3		21.3		1.1

		25		16		160000		13		20		570		520		456		1.6		25.6		0.8

		20		20		160000		16		16		600		560		480		1.0		32.0		0.5

		30		17		250000		17		30		633		573		507		1.8		33.3		0.9

		25		20		250000		20		25		650		600		520		1.3		40.0		0.6

		15		27		160000		21		12		683		653		547		0.6		42.7		0.3

		30		20		360000		24		36		700		640		560		1.5		48.0		0.8

		20		25		250000		25		20		700		660		560		0.8		50.0		0.4

		10		30		90000		18		6		700		680		560		0.3		36.0		0.2

		25		24		360000		29		30		730		680		584		1.0		57.6		0.5

		30		23		490000		33		42		767		707		613		1.3		65.3		0.6

		20		30		360000		36		24		800		760		640		0.7		72.0		0.3

		25		28		490000		39		35		810		760		648		0.9		78.4		0.4

		15		33		250000		33		15		817		787		653		0.5		66.7		0.2

		20		35		490000		49		28		900		860		720		0.6		98.0		0.3

		10		40		160000		32		8		900		880		720		0.3		64.0		0.1

		15		40		360000		48		18		950		920		760		0.4		96.0		0.2

		15		47		490000		65		21		1083		1053		867		0.3		130.7		0.2

		10		50		250000		50		10		1100		1080		880		0.2		100.0		0.1

		10		60		360000		72		12		1300		1280		1040		0.2		144.0		0.1

		10		70		490000		98		14		1500		1480		1200		0.1		196.0		0.1





Sheet1 (3)

		q of y		q of x		utility		mu of y		mu of x		Budget1		Budget2		Budget3		MRS		Mu of x_new		MRS_new

		10		10		10000		2		2		300		280		240		1.0		4.0		0.5

		15		7		10000		1		3		283		253		227		2.3		2.7		1.1

		20		5		10000		1		4		300		260		240		4.0		2.0		2.0

		25		4		10000		1		5		330		280		264		6.3		1.6		3.1

		30		3		10000		1		6		367		307		293		9.0		1.3		4.5

		10		20		40000		8		4		500		480		400		0.5		16.0		0.3

		15		13		40000		5		6		417		387		333		1.1		10.7		0.6

		20		10		40000		4		8		400		360		320		2.0		8.0		1.0

		25		8		40000		3		10		410		360		328		3.1		6.4		1.6

		30		7		40000		3		12		433		373		347		4.5		5.3		2.3

		10		30		90000		18		6		700		680		560		0.3		36.0		0.2

		15		20		90000		12		9		550		520		440		0.8		24.0		0.4

		20		15		90000		9		12		500		460		400		1.3		18.0		0.7

		25		12		90000		7		15		490		440		392		2.1		14.4		1.0

		30		10		90000		6		18		500		440		400		3.0		12.0		1.5

		10		40		160000		32		8		900		880		720		0.3		64.0		0.1

		15		27		160000		21		12		683		653		547		0.6		42.7		0.3

		20		20		160000		16		16		600		560		480		1.0		32.0		0.5

		25		16		160000		13		20		570		520		456		1.6		25.6		0.8

		30		13		160000		11		24		567		507		453		2.3		21.3		1.1

		10		50		250000		50		10		1100		1080		880		0.2		100.0		0.1

		15		33		250000		33		15		817		787		653		0.5		66.7		0.2

		20		25		250000		25		20		700		660		560		0.8		50.0		0.4

		25		20		250000		20		25		650		600		520		1.3		40.0		0.6

		30		17		250000		17		30		633		573		507		1.8		33.3		0.9

		10		60		360000		72		12		1300		1280		1040		0.2		144.0		0.1

		15		40		360000		48		18		950		920		760		0.4		96.0		0.2

		20		30		360000		36		24		800		760		640		0.7		72.0		0.3

		25		24		360000		29		30		730		680		584		1.0		57.6		0.5

		30		20		360000		24		36		700		640		560		1.5		48.0		0.8

		10		70		490000		98		14		1500		1480		1200		0.1		196.0		0.1

		15		47		490000		65		21		1083		1053		867		0.3		130.7		0.2

		20		35		490000		49		28		900		860		720		0.6		98.0		0.3

		25		28		490000		39		35		810		760		648		0.9		78.4		0.4

		30		23		490000		33		42		767		707		613		1.3		65.3		0.6





Sheet1 (2)

		q of x		q of y		MU of x		Mu of Y		Budget1		Budget2		Budget3		MRS		Mu of x_new		MRS_new

		30		0		1		50		600		600		480		0.02		2		0.04				0.5						250

		25		5		2		40		550		540		440		0.05		4		0.1				0.4				231		450		681

		20		10		3		33		500		480		400		0.0909090909		6		0.1818181818								221		780		1001

		15		20		4		32		500		460		400		0.125		8		0.25								206		940		1146

		10		25		6		30		450		400		360		0.2		12		0.4								186		1090		1276

		10		30		9		22.5		500		440		400		0.4		18		0.8								156		1202.5		1358.5

		8		35		10		20		510		440		408		0.5		20		1								156		1302.5		1458.5

		5		40		12		16		500		420		400		0.75		24		1.5								136		1382.5		1518.5

		5		45		16		12		550		460		440		1.3333333333		32		2.6666666667								100		1442.5		1542.5

		5		50		20		8		600		500		480		2.5		40		5								100		1522.5		1622.5

		0		60		25		4		600		480		480		6.25		50		12.5								100

		424		416		404		388		364		332		292		244		180		100

		36		32		28		24		20		16		12		8		4		0

		100		180		244		292		332		364		388		404		416		424

		0		4		8		12		16		20		24		28		32		36

				80		64		48		40		32		24		16		12		8





Sheet1

		q of x		q of y		MU of x		Mu of Y		Budget1		Budget2		Budget3		MRS		Mu of x_new		MRS_new

		40		0		1		50		800		800		640		0.02		2		0.04				0.5						100

		36		2		2		40		740		736		592		0.05		4		0.1				0.4				428		180		608

		32		4		3		33		680		672		544		0.0909090909		6		0.1818181818								420		246		666

		28		6		4		32		620		608		496		0.125		8		0.25								408		310		718

		24		8		6		30		560		544		448		0.2		12		0.4								392		370		762

		20		10		9		22.5		500		480		400		0.4		18		0.8								368		415		783
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		8		16		16		12		320		288		256		1.3333333333		32		2.6666666667								244		511		755

		4		18		20		8		260		224		208		2.5		40		5								180		527		707

		0		20		25		4		200		160		160		6.25		50		12.5								100
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