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1.

2. (a)

(b)

(c) Theassociatedaugmentedmatrix is

1 0 � 2 1 0 0
3 1 � 2 0 1 0

� 5 � 1 9 0 0 1
�

Adding � 3 timesrow 1 to row 2, and5 timesrow 1 to row 3, gives

1 0 � 2 1 0 0
0 1 4 � 3 1 0
0 � 1 � 1 5 0 1

�

Adding1 timesrow 2 to row 3 gives

1 0 � 2 1 0 0
0 1 4 � 3 1 0
0 0 3 2 1 1

�

Wecannow dividethethird row by 3, but if wearetrying to avoid theuseof fractionswecanmultiply the
othertwo rowsby 3, like this:

3 0 � 6 3 0 0
0 3 12 � 9 3 0
0 0 3 2 1 1

�

Now adding � 4 timesrow 3 to row 2, and2 timesrow 3 to row 1, gives

3 0 0 7 2 2
0 3 0 � 17 � 1 � 4
0 0 3 2 1 1

�

We cannow divide throughby 3 with no difficulty, or we couldevenexpresstheansweras

1 0 � 2
3 1 � 2

� 5 � 1 9

� 1

� 1
3

7 2 2
� 17 � 1 � 4

2 1 1
�

Checkingby matrixmultiplicationshows thattheaboveinverseis correct.
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3. This questionis not bestexpressedasa linearsystemof equations.It is meantto beansweredby a straightfor-
wardmatrix multiplication. Let r bethenumberof poundsof Regularcoffeewe need,h thenumberof pounds
of High Mountaincoffeewe need,andc thenumberof poundsof chocolate.Thenwe canwrite

r
h
c

�

0� 80 0� 75 0� 50
0� 20 0� 20 0� 40
0� 00 0� 05 0� 10

400
360
230

�

Think aboutwhy the above equationmakessense.The answercanbe obtainedby matrix multiplication. No
row reductionis required.Theansweris r � 705,h � 244,c � 41. As a simplecheck,notethatthenumberof
poundsof theresultis 400

�
360

�
230 � 990,andthenumberof poundsof ingredientsis 705

�
244

�
41 � 990;

thetwo numbersshouldagree(thatis thechemicalprincipleof conservationof mass!).
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