Math 2] Key
Test 1

1. Solve the linear system of equations using the row echelon form

X, + 5%, = 7
X, — 2X, = =2
4
1 5 7] wen [1 5] 7] met [P e [P0
1 -2|-2 0 -71-9 0 1|= 9
7 0 1=
7
4 9
so x,=—and x,=—.
7 7
. .. (49
Thus our answer is the point -7
2. Solve the linear system of equations using the row echelon form
X, - 3X; = 8
2%, + 2X, + 9%, = 7
X, + 95X, = -2
1 0 -3| 8 10 -3/ 8 , (10 -3 8
2 2 9| 7|—RR® 10 2 15[-9[—2% 410 2 15|-9
0 1 5|-2 0 1 5|-2 00—§§
L 21 2]
10 -3| 8
RZ;ZZRZ> 0 1 L3
R3=*gR3 2 2
00 1|1
By the third row, x, =-1.
By the second row, x2+Ex3:—g or XZ—E:—g SO X, =3.
2 2 2 2

By the first row, x, —3x,=8s0 x,+3=8 50 x, =5
Thus our answer is the point (5,3,—-1)



3. Find the determinant of the matrix

1 2 01

2 0 -1 3
A=

01 2 1

2 1 1

It's unfun to calculate this directly, so we'll apply Gaussian elimination:

12 01 1 2 0 1 1 2 0 1
2 0 13| pop |04 -1 1) o0 1 2 1
01 2 1| RR2% |0 1 2 1 0 4 -1 1
2 1 11 0 -3 1 -1 0 3 1 -1
A | A ‘ | A ‘
1201 120
R%::R%+4R% 0121 Rs =R; —Rs 0 12
R=Re3® "10 0 7 5 007 5
007 2 0 00 -3

Based on the operations that we are performing, we get
detA=detA =—det A =—det A" =—det A", so we can calculate any of these. One
good place to stop is A" where you can calculate the determinant of a 3x 3 by expanding
down the first row of A’

1 2 0 1

4 -1 1
0 -4 -1 1 2 1 11 12
det A = 101 2 1=(-4) ~(-1) +(1)
0 1 2 1 1 -1 3 -1 ]38 1
3 1 -1
0 -3 1 -1

=(-4)(-3)-(-1)(2)+(1)(7) =12+ 2+7=21

Another reasonable place to stop would be A™ (which is a triangular matrix), so its
determinant is just the product of its diagonal entries:

120 1

012 1
det A=—det A =—det =—(1)(1)(7)(-3)=21
tA=—detA” =—det| | > C|=—(O)(B)(7)(-)
0

0



4. Find the adjoint and inverse matrices for the given matrix:
1 2
A=
3 -1
The adjoint is defined in terms of cofactors: A; = (—1)i+j det M,

N
A Ay A, Ay

A, =-1 A, =3

: -1 -2
A, =-2 A,=1s0 adJA:[_3 J

To calculate the inverse, the easy way to proceed is to remember that A™ = ﬁadj A.
e
detA=-1-6=-7
2
AL i -1 -2 _ 7
-7-3 1 1

7

~N|lw N



5. Find the adjoint and inverse matrices for the given matrix:

2 1 3
A=|1 2 =2
-2 -1 1

The adjoint is defined in terms of cofactors: A; = (-1)"" det M,

Av A, ATOTA AL A,
ade: A21 Azz Azs = A12 Azz A32
Ay A, Ay Ay Ay Ay

A =‘ 2 —2‘=0 A =_‘ 1 —2‘=3 A =‘ 1 2‘=3
S | 2 2 1 P2 -1
A =_‘ 1 3‘=_4 A =‘ 2 3‘=8 A __‘ 2 1‘:0
R R | 2 -2 1 2
A3=‘1 3‘=_8 A3=—‘2 3‘= A3=‘2 1‘=3
2 =2 21 =2 )
0 -4 -8
so adjA=|3 8 7
3 0 3

. . 1 .
To calculate the inverse, the easy way to proceed is to remember that A™ = —Aadj A.

2 1 3
2 -2 1 -2 1 2
detA=|1 2 -2/=(2) —(1) +(3) =0+3+9=12
101 V2 V2
2 11
o .1 _2
0 -4 -8 g 3
at=tls g 72| 2 T
12 4 3 12
3 0 3] |, )
- 0 =
L4 4]




