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Tutorial 7 (Week 7)

MATH1014: Introduction to Linear Algebra Semester 2, 2009

Preparatory questions
(attempt before the tutorial)
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1. LetA—[_l 3}, B_[_l 5 6}, C=[-35 -1, D=5 |
1 -3

Write down the size of each matrix.

6
2. Let M =|my;]= |0 4 |. Write down
1

(a) moy (b)) maz (c) myy (d) mazx (e) may.

Tutorial exercises

3. Poole, Exercises 2.4, Question 5:

A coffee merchant sells three blends of coffee. A bag of the house blend has 300
grams of Columbian beans and 200 grams of French roast beans. A bag of the
special blend has 200 grams of Columbian beans, 200 grams of Kenyan beans and
100 grams of French roast beans. A bag of the gourmet blend has 100 grams of
Columbian beans, 200 grams of Kenyan beans and 200 grams of French roast beans.
The merchant has 30 kg of Columbian beans, 15 kg of Kenyan beans and 25 kg of
French roast beans, and wishes to use them all up. Determine whether or not he
can, and if so, how many bags of each blend he should produce.

. Poole, Exercises 2.4, Question 6:

Now assume that the house blend has 300 grams of Columbian beans, 50 grams
of Kenyan beans and 150 grams of French roast beans, the special blend has 200
grams of Columbian, 200 grams of Kenyan and 100 grams of French roast and the
gourmet blend has 100 grams of Columbian, 350 grams of Kenyan and 50 grams of
French roast. The merchant has 30 kg of Columbian beans, 15 kg of Kenyan and
15 kg of French roast available. The respective profits per bag are $0.50, $1.50 and
$2.00 for the house, special and gourmet blends.

The merchant wants to package all the beans and maximise his profit. How many
bags of each type should he produce, and what is the resulting profit?
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5. Poole, Exercises 2.4, Questions 8 and 12:

Balance the chemical equation for each of the following reactions:
(a) C02 + HQO — CGngOG + 02

(b) HCIO4 —+ P4010 — H3P04 + C1207

6. Poole, Exercises 2.4, Question 32:

The sum of the ages of Annie, Bert and Chris is 60. Annie is older than Bert by
the same number of years as Bert is older than Chris. When Bert is as old as Annie
is now, Annie will be three times as old as Chris is now. What are their ages?

1 -2 3 4 0 2 10 0
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Find each of the following.

(a) (e) 2A (i) AB (m) A(BC) (q) B?
(b) A—B (f) —B (j) BA (n) (AB)C (1) A%B?
) B—C  (g) 3C (k) CD (o) ABCD
(d) D+C (h) %D (1) BC (p) A2
0 1 -1
1 2 3
8. Let A = , B=|1 —1|, Cc=1[34 2], D=|-1
RS 3 4 2 :

Find any of the following that exist:
AB, AC, AD, BA, BC, BD, CA, CB, CD, DA, DB, DC.

9. Find a 2 x 2 matrix M such that M? = lO 0} but every entry of M is nonzero.

0 0

Further exercises

In addition to these exercises, the following exercises from the textbook — Linear Algebra:
A Modern Introduction by David Poole — should be attempted:

Exercises 2.4: 1, 3, 7, 9, 11, 31, 33, 39.

Exercises 3.1: 1, 3,5, 7,9, 11, 15.



Answers to selected exercises

1. 2x2;

2. (a) 7

3. 65 bags of house blend, 30 bags of special blend and 45 bags of gourmet blend.

4. 60 bags of house blend, 60 bags of special blend, no bags of gourmet blend.

Maximum profit = $120.

5. (a) 6 C02 -+ 6 HQO — C6H1206 + 6 02

(b) 12 HCIO4 + P4Olo — 4 H3P04 + 6 01207

6. Chris is 12, Bert is 20 and Annie is 28.

7. (a) A+B= :_42 ﬂ §))
o A== ] &
© p-c=|% ] )
@ pre=[ ] (m)
(e) 24= [_22 _64] (n)
U (0
(8) 3¢ = {102 —69] (p)
(b) 5D = [(2) (1)] (a)
(i) 45 = {—56 —810} (r)

8. AB — [‘11 g} AD = {ﬂ, BA —

—3 —4 -2
CD = [3], DC={-3 —4 —2} .
15 20 10

The other products are not defined.

-1 6
BA[l _4}
0 10
CD_LLO —15}
16 —6
Bo_[_8 4]
(32 —14
A(BC) = —40 18]
(32 —14
(AB)C = |—40 18]
(320 —70
ABCD = |—400 90}
, [3 =8
A" = [—4 11}
s[5 4
w5 )
a2 |23 12
A'B" = {—31 —16]
3 2 1
-2 0 2, CB =
5 2 —1




