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1. Let x bethenumberof ordersof burgersconsumed,y thenumberof ordersof friesconsumed,andz thenumber
of ordersof drinks consumed.Then the total numberof caloriesconsumedis 710x

�
360y

�
230z, and the

associatedequationis 710x
�

360y
�

230z � 9360.Similarly, theequationsfor fatandsugarare45x
�

18y
�

0z �

477and9x
�

1y
�

56z � 352respectively. In summary, theequationswhich reflecttheaboveinformationare

710x
�

360y
�

230z � 9360
45x

�
18y � 477

9x
�

y
�

56z � 352�

Of course,“
�

0z” couldappearinsteadof theblankspacein thesecondequation,and“1y” couldappearinstead
of “y” in thethird equation.

2. We canwrite thesystemin augmentedmatrix form as

710 360 230 9360
45 18 0 477
9 1 56 352

�

A little bit of creativity helpsto solve this problemquickly. First notethatwe cantake a factorof 10 from the
first row anda factorof 9 from thesecondrow to obtain

71 36 23 936
5 2 0 53
9 1 56 352

�

Adding � 14 timesrow 2 to row 1 gives

1 8 23 194
5 2 0 53
9 1 56 352

�

Adding � 5 timesrow 1 to row 2, and � 9 timesrow 1 to row 3, gives

1 8 23 194
0 � 38 � 115 � 917
0 � 71 � 151 � 1394

�

Adding � 2 timesrow 2 to row 3 gives

1 8 23 194
0 � 38 � 115 � 917
0 5 79 440

�

Adding8 timesrow 3 to row 2 gives

1 8 23 194
0 2 517 2360
0 5 79 440

�
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Adding � 2 timesrow 2 to row 3 gives

1 8 23 194
0 2 517 2360
0 1 � 955 � 4766

�

Adding � 2 timesrow 3 to row 2, andthenswappingrows2 and3, gives

1 8 23 194
0 1 � 955 � 4766
0 0 2427 12135

�

Now divide row 3 by 2427to obtain

1 8 23 194
0 1 � 955 � 4766
0 0 1 5

�

Now we couldsolve thesystemby backsubstitution,but I prefercontinuingwith row reduction.Adding 955
timesrow 3 to row 2, and � 23 timesrow 3 to row 1, gives

1 8 0 79
0 1 0 9
0 0 1 5

�

Finally, adding � 8 timesrow 2 to row 1 gives

1 0 0 7
0 1 0 9
0 0 1 5

�

Soit seemsthatourboysordered7 burgers,9 ordersof fries,andonly 5 drinks.

Of course,therearemany otherwaysto carryout theaboverow reduction.I suggestyou try to avoid fractions,
but if youusea calculatoranddecimalfractionsyou maybeableto solve theproblemin a quitedirectmanner,
following theexamplesin thetextbook. Sincedecimalfractionson a calculatorarejust anapproximation,you
shouldcheckyourfinal answerto makesurethatit reallydoessatisfytheconditionsof theproblem.

You might alsotackletheproblemin completelydifferentways. You might, for example,usethe information
that eachof x, y, andz is a small nonnegative integer to help you guessa solution. You shouldrememberto
checkwhetheryourguessis correct,andif it isn’t, to guessagain.

In retrospect,this problemis too hardfor a testquestion.Too mucharithmeticis required,which obscuresthe
underlyingconcepts.
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