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Questions
1. Calculate the following:

2 3 -1 -2 3 1
a. (0 1 7 ) + < 1 -3 0>
2 9 3 -9 2 7

b. (3 4 —2)+(2 7 —0.5)

2 3 -1/ U3z 1 -2
6 1 2 1
c.(g 4>-(1o _2)
—2 04/ \-34 2
1 3
d 3(1 0)

(27
F Gt (2
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2. Forthe matrix M = (g _71) find:

a. M?

b. M3

c. M1
d. det(M)
e. MT

f. tr(M)

1 -1 4
3. For the matrix A = <—2 3 1) find:
0 2 7

4. Given that for a 3 x 3 matrix C, det(C) = —1, find:

a. det(50C)
b. det(Ch)
1 3 1
c. det C<O 1 —3)
8 -2 1
d. det(C™)
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5. By finding the inverse of a matrix, solve the following systems of simultaneous equations:

a. —x+2y=-2

21
4x—3y=7

b. 3a +2b —c=0
—a—b+3c=1
2a—2b+7c =10
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Answers

1. Calculate:

2+-2 3+3 -1+1 0 6 0
a. {0+1 1+-3 740 =1 -2 7

24+-9 942 3+7 2 11 10
5 11 =25
b. (15 4 —3)
6—2 1-1 4 0
C. (3—10 4——2>=<—7 6 )
—2+34 04-2 14 -1.6
3 9
d. (3 O)
(1><2+3><2 1><—1+3><3):(8 8)
2X24+1%x2 2x-14+1x%x3 6 1
36 27
f (46 —68)
(1x4)+Bx1)+(0x2) 7
g | (-1x4)+2x1D)+(-1x2) :<—4>
Ox4)+(Ax1D)+(-1x2) -1
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2. For the matrix M = (

2 -1
3 7

a m=(3 )G F)=(s )
o M =15 4e)G 7)=(iog 337)

c. Using the identity matrix method:

) we have:

MM™t=1,
2 —1yfa by_/1 0
(3 7)(c d)_(o 1)
(Za—c 2b—d):(1 0)
3a+7c 3b+7d 0 1
This gives us two systems off simultaneous equations, which we need to solve:

QD 2a-c=1
(2)3a+7c =0

2)+7(1):17a=7

7 . .
Therefore, a = Tl which gives us ¢ = -

(3)2b—d =0
(4)3b+7d =1

4)+7@3):17b =1

Therefore, b = —, which givesus d = 2
17 17
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So, we have M~ = %(_73 %)

d. dettM)=(2 x7) — 3 x—-1) = 14+3 =17

e. MT:(_21 ?)

f. r(M)=2+7=9
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1 -1 4
3. ForthematrixA=|-2 3 1], we have:
o 2 7
1 -1 4/1 -1 4 3 4 31
a. A2=|-2 3 1(-2 3 1)=(-8 13 2
o 2 7/\0 2 7 —4 20 51
b. Using the augmented matrix method:
1 -1 4100
(—2 3 101 0) >Ry =1 —4n,
0 2 7 001
9 —-13 0 1 -4 0 1
(—2 3 10 1 0>—>R2=rz—7r3
0 2 70 0 1
9 —-13 0 1 -4 0
19 -1, 91
-2 — 00 1 —|>R=ntgn
0 2 7 0 0 1
-11 0 o0 1 15 -13
19 19 19 19
19 -1 | >R =——Xn
2 2 —_ 11
- 00 1 -
0 2 70 0 1
1 0 -19 -15 13
11 11 11
19 _1 _)RZ =T‘2 +2T1
-2 — 0 0 1 —
7 7
0o 2 7 0 0 1
1 0 -19 -15 13
11 11 11
0 19 —38 —-19 171 |>R, = T
7 11 11 77
0 2 7 0 0 1
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o Rk

o

1

o
\o
. -19

Therefore, A1 = —14
4

1 -1
c. det(A) =det (—2 3
0 2

Odet((-gl ‘1*))
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Study Development Worksheet
0 -19 -15 13
11 11 11
0 —14 -7 9 |>Ry=r1r3-2r,
11 11 11
7 0 0 1
0 o 10 15 13
11 11 11
- -4 -7 9|, §
1 11 11| 7"
0 7 28 14 -7
11 11 11
0 o 10 15 13
11 11 11
Lo -4 -7 9|, _1
1 11 11| 27"
0 1 4 2 -1
11 11 11
—-15 13
-7 9
2 -1

=1(21-2) +2(=7 — 14) + 0
=20 —42 = —22
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e. r))=1+3+7=11
4. Given that for a 3 x 3 matrix C, det(C) = —1, find:
a. det(5C) =53det(C) =125 x —1=-125

b. det(CT) =det(C) = —1

1 3 1 1 3 1
c. det|clo 1 =3||=det(C)det|0 1 —3)=(-1)(—85)=85
8 -2 1 8 —2 1

_ 1 1
d. det(C)==s=2=—1
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5. By finding the inverse of a matrix, solve the following systems of simultaneous equations:
a. —x+2y=-2

4x — 3y = E

2

We can put these equations into the format Ax = B:
-2
G 20)-(2)
2
We then find A~! (using any appropriate method, this example uses the augmented

matrix method):

(_1 2 1 0)—>R2=r2+4r1

4 -3 0 1
-1 2 1 0 1
(o 5 4 1) =R =gm
<—1 2 1 0)
4 1)|5R, =r, —2r
0 1 = = 1 1 2
5 5
10 -3 =2
RIS
o 1 - =
5 5
0 3 2
5 5
0 1 4 1
5 5
-1 _1 3 2
Therefore, A —5(4 1).
We can then rearrange Ax = B to get A~1Ax = A™1B, which gives Ix = A™!B, and so
x=A"'B:
-2
0)-3G 3(2)
2
3
-
2
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So, the solution is x = 3,y=%.
b. 3a +2b —c=0
—a—b+3c=1

2a—2b+7c =10

Ax = B:

)6

We find the inverse of A, using the augmented matrix method:

3 2 -1 1 0 O
—1 —1 3 O 1 0 _)R3 =T'3 +2T2
2 -2 7 0 0 1
3 2 -1 1 0 O
—1 —1 3 O 1 0 _)R]_ =T‘1+2T2
0 -4 13 0 2 1
1 0 5 1 2 0
-1 -1 3 0 1 0|->Ry=mn+ny
0 -4 13 0 2 1
1 0 5 1 2 0
0 -1 8 1 3 0]=>R3=1r3—14n,
0 -4 13 0 2 1
1 0 5 1 2 0 -1
0 -1 8 1 3 0]—>R; = E?@
0 O -19 -4 -10 1
1 0 5 1 2 0
0 -1 8 1 3 0
4 10 1 i Rz —_ TZ - 81”3
00 1 9% 19 19
1 0 5 1 2 0
—-13 -23 8
0 -1 _— — —
19 19 19 |2 R, =—1n,
0 0 1 4 10 -1
19 19 19
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0 1 0 13 23 -8
19 19 19 |> Ry =1 — 513

0 0 1 4 10 -1
19 19 19

1 0 0 -1 -12 5

19 19 19

0 1 0 13 23 -8

19 19 19

0 0 1 4 10 -1

19 19 19

L -1 —-12 5
Therefore, A™1 = |13 23 -8
4 10 -1

We then find x = A™1A4:
ay 1 /-1 =12 5\/0
<b> = E 13 23 -8 1
c 4 10 -1 10

And so:

Support: Study Development offers workshops, short courses, 1 to 1 and small group tutorials.

e Join a tutorial or workshop on the Study Development tutorial and workshop webpage or
search ‘YSJ study development tutorials.’

e Access our Study Success resources on the Study Success webpage or search ‘YSJ study

success.’
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