Chapter 3 Systems of Linear Equations and
Inequalities

Ex 3.8

Answer le.

The given equation 15 of the form AYX = &, where A 15 the coeflicient matriz, X 15 the
matriz of variables, and & 15 the matriz of constants. Thus,

S ES PN

4
‘1 and the matriz of constants 1s [ 2}.

Therefore, the matriz of variables 13 [
¥

Answer 1gp.

. _ a b
The inwerse of matriz A = [ } 13
c d

L1 [a -
ad —ch|—e  al

Substitute the values of @, &, ¢, and &

e o)

simplify.

M[—z _51} B 241— 2[—42 _61}

14 -
o |-2 6




Multiply each element of the matrix by the scalar, i .

26
1 1
1 [4 _1} ~ 5[4) E(_U
221-2 6| |1 1
—[-2) —[&
502 556
21
_ 11 22
1 3
L 11 11
Therefore, the inverse of the given matrix 15
2 1
11 22
1 2|
11 11
Answer 1mr.
a. Let the columns of the matrix represent the cost based on the commercial ars, and

the rows represent their networles.

There are two networlcs, Networle 1 and Networl 2, and three commercial airs 7,
Foand L.

TTze two 2 by 2 matrices A and B to represent the costs in city A and city B,

City 4 [A) City B [B:l
L P L L P L
Metwork1| 4.5 & 25 4 65 325
Metwork2|55 8 25 3 83 33
h. substitute the corresponding matrices for B and A,

4 65 325 45 & 2.5
B- A= -
5 BAS 325 55 8 25
In order to subtract two matrices, subtract the elements in the second matrix from

the corresponding elements in the first. The resultant matriz will have the same
dinensions as the matrices that are subtracted.

4 65 325 45 6 25| (4-45 65-6 325-25
5 &3 325 55 % 25| |5-55 85-8 325-25



Subtract.
4d-45 65—-6 325- 2.5:|

=95 636 325-23

-05 05 075
=0.5 0.5 0.5

The difference & — A represents the difference in costs of the networkes 1n the two
cities. The column elements represent the cost difference in netwotlcs during the
day time, prime time, and late night The row elements represent the cost
difference of the networles, Metwork 1 and Metwork 2, of the two cities.

c. It 15 given that all the costs increase by 10%. This means that each element in the
matriz increases by 1.1 For this, multiply the matrices & and B by a scalar 1.1,

We multiply each element in the matrixz by the scalar to multiply a matriz by a
scalar. Multiply each element in matriz & by 1.1,

1_1[4.5 6 2.5}{1.1(4.5) 1.1(6) 1.1(2,5)}

55 8 25| |L1(53) L1(8) 11(2.5)

sirmnplify.

[1_1[4_5) 1.1(6) 1_1(2_5)}:[4_95 6.6 2_?5}

11(35) 11(8) 11{25)| |605 88 275

Thus, the matrix of next year s costs for City A will be
605 88 275

495 66 2.?5:|

Lultiply each element in matniz B by 1.1,

1_1{4 6.5 3.25}41.1(4) 1.1(6.5) 1.1(3.25)}

5 85 325| |11(5) 11{85) 1.1(3.25)

simplify

[1.1(4) 1.1(6.5) 1_1(3_25)}_[4_4 715 3_5?5}

1.1(5) 1.1{85) 1.1{325)| |55 9.35 3.575

. : _ 44 715 3575
Therefore, the matrix of next year’s costs for City B wall be [ }

55 935 3575

Answer 1q.

Substitute the matrices for 4 and 5 1n 2458

1 =412 =3
248 = 2
5 2l



Multiply the matrices.

5 20 1

[1 —4“2 —3} '1(z)+(—4)éo) 1{=3) + (-D(1)

52y +2(0)  5(=31+2(1)

[z =7
~ |10 -13
Multiply each element in the matrix by 2.

2[2 —7} 2(2) 2(—?)}

10 —13 _2[1[]:] 2(—13)
_ [ 4 —14
S l20 -2
4 14
Therefore, the value of 245 = .
20 =26

Answer 22e.

a b
The inverse of a 2x2 matrix, Az[ d] 15
c

-1 1 d — :
A== provided |A|=0.
|A — a

Answer 2gp.

a b
The inverse of the matrix A =[ d] 18
C

1 1 d ! .
A== provided |A4|=0.
|A — a

Let A= -1 . then determinant of A 1s
-4 8

=14 s
=—8—(-20)
=12

-1 5‘

|



since A4 =0, by definition, the inverse of the matrix 4 1s

PET 8§ -5
1214 1

(23 512
{5 )

The inverse of the given matrix 1s

2/3 —5/12
Y3 112

a. Let x, y, and z represent the number of coins in nickels, dimes, and quarters
respectively.
Then for the given data, we can construct the following equations

Answer 2mr.

x+y+z=285
5x+10y+252z=1325
z=2y

Writing 1n the standard form, the system of equation becomes,

X+y+z=285
5x+10y+25z =1325
2y—z=0

b. Let us write this linear system as the mainx equation 4X =5 where 4 is the
coefficient matrix, X 1s the matrix of variables, and B 1s the matrix of constants.
That 1s,

1 1 1 \x 85
5 10 25| y|=|1325
0 2 -1)\z 0



c. Solving for X we get,

AX =B
ArAX =A'B
X=A'B

Enter the coefficient matrix 4 and the matnix of constants B into a graphing calculator.
Then find the solution X = A™'B

25
AB=|20
40

Therefore, there were nickels, @ dimes, and E quarters.

Answer 2p.
We have

s e e
5 2 0 1 2 4
Let us substitute this in the given expression,
1 42 -3
AB =
S 200 1
_(1(2)+(=4)(0) 1(—3}+(—4){1}J

L 5(2)+2(0) 5(-3)+2(1)

(240 -3-4
“l10+0 —15+2]
(2 -7
“l10 —13)

1 4)(-6 -1
AC:(S zj[z 4)
(1(-6)+(—4)(2) 1(—1)+{*4)(4}]
[ 5(=6)+2(2)  5(-1)+2(4)

(6-8 -1-16
 —30+4 -5+8

(14 17
{26 3




.
2 7Y (-14 -17
AB+AC= +
10 -13) {26 3

14 F—17
10-26 -13+3

__’—12 —24}
| —16 —10
-12 24
Therefore, | AB+ .4AC = .
-16 -10

Answer 3e.

. , a &
The inverze of matriz A = [ } 12

o
Ao ! i |
ad —ch|—c a
substitute the values of a, &, ¢, and &.

e E 51}

simplify.

1 4 5 1 |4 5
{4)-(-1)-5[1 1 4-5[1 1
4 5
= —1
I
WMultiply each element of the matrix by the scalar, =1

SN

-4 =5
Therefore, the inverse of the given matriz 1s |: }

-1 -1

Answer 3gp.

. _ a b
The inwerze of matriz 4 = |: .:i':| 13
c

a1 [d =
ad —ch|—c  al

substitute the wvalues of 2, b, £, and .

SR [_? —ﬂ



simplify.

12 4
T o101 -3

Multiply each element of the matrixz by the scalar, % .

1 1

-—(-2] —-—14
_l[—E 4}_ TRV
mp 1 =3 1 1
-—(1) —-—(-3
L 1[3( ) 1[][ :l
12
_ | 3 5
1 L
10
1 —
Theretore, the inverse of the given matrix is > 3
1010
Answer 3mr.
a. Ina 2 %2 matriz, the difference of the products of the elements on the diagonals
1z its determinant
a b
= ad —ch
c

Find the determinant of matriz A

3 2
= 3(4)-8l2
MMEECRLC
=12 -16
= =4

The determinant of A will be —4.



Now, we have to determine another matriz, O, such that & 2 A4 and det &' =—4.

We have to choose the elements in such a way that the difference of the products
of the elements on the diagonals 13 —4.

& 4
Let the new matrizbe O = [4 2}.

Find the determinant of the matriz O

5 4
= 6(2) - 4[4
MMEECR
= 12 =16
= 4

& 4
We note that det &' =—4. Thus, the matriz canbe O = { }

4 2
h. The determinant of a 2 = 3 matriz 15 defined as
a b ¢
d e [fl|= (aéi + b + ccﬂz) - (g@c + B + icfb:l.
g ki

Find the determinant of 5
705

L4 3| = [7(4)(6) + 0(3)(2) + 5(1)(4) ] - [ 2(4)(5) + 4(3)(7) + 6(1)(0}

2 4 6

Ewaluate.

[7(4)(8) + 0(3)(2) +3()(4)] - [2(A)(3) +4(A)(Ty +6(H(9)]
= [168 + 0 + 20] - [40 + 84 + 0]
= 188 - 124
= 64

The determinant of the matriz B 1z 6.



We need to find another matriz, £, such that its determinant 15 alse 64, Such a
matrix can be

705
= 503

2
_112
5

Find the determinant of 13
7005

? 2k ={7(5)(2)+o(3)[—%]+5(2)(1)}—{[—%][5)(5)+1(3)(?)+2(2MU)}
5

1 2

Evaluate.

760 +00)-1)+500]-|(-oE e 0 +200)

= [70+0+10] - [(-5) + 21+ 0]

= B0 - 16
= &d
7005
. 2 5 3
WWe note that det 22 =64, Thus, the matriz canbe 1) =
_l 1 2
5

Answer 3q.

Substitute the matrices for 4, 5, and & in A5+ )

1 —4 2 —3 -6 -1
AB+C) = +
5 2 o 1 2 4
Ldd the matrices by adding the elements in the corresponding positions.
1 -4 2 =3 " -6 =111 (1 —4|l-4 -4
5 2flo 1 2 4] |5 2]l 2 5
Ilultiply the matrices.

[1 —4}[—4 -4}:[1(—4)+(—4)£z) 1(—4)+(—4)(5)}

5 2|l 2 3 5(-4)+2(2)  5(-4) +2(3)
-12 24
B [—15 —m}

-1z -24
Therefore, the value of A[E + C’) = 18 o0l



Answer 4e.
. ) a by
The inverse of the matrix A =[ d] 18
c

1

A=~
4

d =
( ]pmvided 4| =0.
— a

Let A =[_2 ﬂ then determinant of A is

3 4
=-8-(-9)
=1

—2 3
|A|=\ \

since A=0_ by definition, the inverse of the matnix A 1s
o 1 4 3
13 -2
B 4 -3
=15

4 3
The inverse of the given matrix 1s [ J :

Answer 4gp.
Let us take the matrix equation .4X =B where

A:_qlandﬂzs 9
0 6 24 6

sSolving for X we get,

AX =B
ATAX = A'B
X=A'B

Thus we have to find 4

-4 1
=, &
=—24-0

=24



Since .4 =0, the inverse of the matrix A 15

P [5 —1J
2410 —4
(-4 Y24
Lo e

Now we can find X from X =48

X=A'B
(Y4 y24)(8 9
Lo 16 )l24 6
(
g Sl
= 4 4
. 4 1
(-1 =2
4 1
-1 2
Therefore, )
4 1

Answer 4mr.

The product of two matrices 4 and B i1s defined provided the number of column 1n A 1s
equal to the number of rows in B.

If 4 1s an prx<p matrix and B 1s an nx p matrix, then the product A8 is an m> p matrix.

For the given data, since 4 15 a 32 matrix and B 1s a 1x3 matrnx_ the product of AF 1s
not defined. But the product of BA 1s defined and 1s a 12 matrix_

175 270
BA=(0.03 005 0.08) 370 225
200 255

=(5.25+18.50+16 8.10+11.25+20.40)
=(39.75 39.75)

This matnx represents the commission each salespeople have eamed.



Answer 4q.
We have

i o e 3 )

Let us substitute this in the given expression,

2 3\ (1 4
B—A= A

0o 1)1s5 2

(2—1 —3+4J
0-5 1-2

_f’1 1]
-

1 1Y—-6 -1
(B—A)C=

-5 -1 2 4

[ Y=6)+1(2) 1(-1)+1(4) J
(B)(6)+(-1)(2) —5(-1)+(-1)(4)

[-6+2 —1+4)
L30-2 5-4
(4 3]
28 1

—4 3
Therefore, (B—A}C’z[ j :
28 1

Answer 5e.

. _ a b
The inwerze of matriz 4 = |: :| 13

o |
L1 [d
ad —ch|—c  al

substitute the wvalues of 2, b, £, and .

[5)(2)—1(5)[2) [—i _ﬂ



s lify.

(6)(2)—1@(2) [i _ﬂ ) ﬁ[i _ﬂ
413

Ilultiply each element of the matrixz by the scalar, % .

20=-5 &

l{g _2} 29 (Y

!
£t
2

Theretore, the inverse of the given matrix is

1 -1
5 .
-— 3
2
Answer 5gp.

First enter the given matrix 4 into the graphing calculator.

2 =2 0
A=12 0 =2
12 4 -6

Now find A7 we get,

-1 -15 05
Al=]-15 -15 05
-1 -2 05

Then compute A4~ and .44 to verify that yvou obtain the 3x3 identity matrix.

100 100
A4 =0 1 0 AA=|0 1 0
0 0 1 00 1

-1 -15 05

Therefore, the inverse of the given matrix is || —=1.5 —-1.5 0.5
-1 -2 05







Answer 5mr.

d.

Eepresent the data using the formula for each compound. Let the atormic weight of

hydrogenbe A, of nitrogen be &, and of oxvzen be O

From the table, we note that the atomic weight of the nitric acid 13 62 Mow, frame

the equation.

H+N+30=463

similarly, frame equations for the other two compounds. The linear system of
equations will be

H+ N+30 =63
2N+ 0 =44
2H + O =18
1 1 3
The coefficient matrix of the new linear system willbe | 0 2 1 |. Evaluate the
2 01

determinant of the coefficient matriz. The determinant of a 3 x 3 matrix 13
a b ¢
defined as |d e f| =(aet + bfg + cdh) - (gec + Bk + 1db).
g ki
Thus,
1

13
02 1) = [1(2)(1) + 1(1)(2) + 3(0)(0)] - [2(2) (3) + (D (1) + 1(0) (1) ]
2 0 1

Ewvaluate.

[1(2)(1) + 1D (2 +3(0)(0)] ~ [2(2)(3) + 0(1)(1) + 1{0)(1)]
= (2+2+0)-(12+0+0)
= -8

since the determminant 15 not 0, we can apply Cramer’ s rule to solve the system.

According to this rule, If det A= 0, then the system has exactly one solution. The

solution 18

& & a j < @ b

k e f d k f d e k

T g 1 i g k|
r=—— == ' and =z =

det A + det A4 det 4



substitute the known walues 1n the formula for x and ewvaluate.

63 1 3
44 2 1
18 0 1
-8
(126 + 18 + 0) = (108 + 0 + 44)
-8

144 — 152
-3

-3

-3

=1

substitute the known walues in the formula for v and evaluate.

1 63 3
0 44 1
2 18 1
-3
(44 +126 + 0) — (264 +18 + 0)
-3

170 — 282
-8
=112

—k
14

substitute the known walues 1n the formula for z and evaluate.

1 1 63
0 2 44
2 0 13
-3
(36 + 884+ 0) — (252 4+ 0+ 0)
-8

124 — 252
-5
—128

—&
16

Therefore, the atomic weight of hydrogen 15 1, of nitrogen 15 14, and of oxygen 15
16,



Answer 5q.

Ina 2 %2 matrix, the determuinant 15 the difference of the products of the elements on the

diagonals.

a &

‘ = ad —ch

e
Thus,

54

= 5[-3) - ([-2)4).

BN EEORETS
Evaluate.

5(=31—(-2)(4) = —15+8

= -7

Theretore, the determinant of the given matriz 15 =7

Answer 6e.

a b
The inverse of the matrix A =( dj 18
C

1 1 d _b .
A‘zH e & prm‘1ded|xi|;tl]_

-7 -9 _ _
Letzi’=[2 3J,thel:lvﬂl-»:tf::rn:u.ﬂa:at{:-fi"l;15

-7 -9

A=,
=—21—(-18)
=-3

Since |A| %0, by definition, the inverse of the matrix A is

e [ 3 gj
3l—2 -7
(-1 -3
{2{3 ?f3]

-1 3
The inverse of the given matrix 1s ( J :

2/3 /3




Answer 6gp.

First enter the given matrix 4 into the graphing calculator.

-3 4 5
A= 1 5 0
5 2 2

Now find 47 we get,

—0.06535 -0.01307 0.16339
A7 =| 001307 020261 -0.03268
0.15052 -0.16993 0.12418

Then compute A4~ and A7 A to verify that yvou obtain the 3x3 identity matrix.

Lo I
= = O

100 0
A4 =[0 1 0 Ald= 0
00 1 1

—0.06535 —0.01307 016339

Therefore, the inverse of the given matrix is || 0.01307 020261 -0.03268
015032 —0.16993 0.12418

Answer 6mr.

Let x, v, and z represent the number of bushels of corn, soybean, and wheat respectively.
Then for the given data, we can construct the following equations

x+y+z=1700
235x+54y+3.6z=4837
x=325(y+z)

Writing in the standard form, the system of equation becomes,

x+y+z=1700
235x+540y +360z = 483700
x—325y—-325z=0



Let us write this linear system as the matrix equation AX =F5 where A4 1s the coefficient
matrix, X 1s the matrix of variables, and B 1s the matrix of constants.
That 1s,

1 1 1 X 1700
235 540 360 || ¥ |=| 483700
1. =325 -3I3h= 0

solving for X we get,
AX =5
A'AX =47'B
X=A"B

Enter the coefficient matrix 4 and the matrix of constants B into a graphing calculator.
Then find the solution X = A'B

1300
A'B=| 190
210

Therefore, there were m bushels of wheat.

Answer 6q.

The determinant of a 3x3 matnix 1s the difference of the sum of the product of the
elements on the diagonal for each column. That 1s,

a b c
d e [f|=(aei+Dbfg+cdh)—(gec+hfa+idb)
g h I
1 0 21 0
-3 1 4|3 1=(-1+0+18)—(—4+12+0)
2 3 -2 3

=17-8

=9

Therefore, the determinant of the given matnix 1s EI .



Answer 7e.
cood
At o ! & 4
ad —ch|—c a

substitute the values of @, b, ¢, and &

. . a b
The inverze of matriz A = |: :| 18

(—4)(7;(—5)(4) {—j —ﬂ

simplify.

(-4)(?)-1(-6)(4) H —ﬂ i Tlm[—: —%ﬂ
M

Multiply each element of the matriz by the scalar, — &

Therefore, the inverse of the given matrix 18

_? 3 3
4 2|

1 1
Answer 7gp.

First enter the given matrix A4 into the graphing calculator.

—2

(=
I
L b
R P R

0
3
Now find _47'- we get,

12 -7 3
A1=]-20 12 -5
15 -1 05



Then compute A4 and 474 to verify that you obtain the 3x3 identity matrix.

1 0 0 1 00
A47=|0 1 0 A'4=|0 1 0
0 01 0 01

12 -7 3

Therefore, the inverse of the given matrix1s || 20 12 -5

15 -1 05

Answer 7q.

The determinant of a 3 x 2 matriz 12 defined as

a & ¢
d e f|= [aez‘ + BfF + c.:ﬂz) - [ger: + R + 1‘.:1'5:-).
g kB I

Evaluate.

[2(6) (1) + (1)) (-2) +5(=3)(3)] - [(-2)(6) (5) + 3(3)(2) + 1(-3)(-1)]
= (12+18—45)— (—5D+54+3)
== 3 = (—3)
= —12

Therefore, the determinant of the given matriz 15 —12.



Answer 8e.

a b
The inverse of the matrix A=[ j 18
£

6 =22 . .
LetdA= . then determinant of A 1s

-12 20
6 22
=l12 2
=120—(264)
=144

Since |:I| #0 | by definition, the inverse of the matrix A 1s

120 2
T14l12 6

_[5;’36 11,#?2}
Lz y24

5/36 11;?2J

The inverse of the given matrix 1s [ 12 124




Answer 8gp.

Let us write the given linear system as the matrix equation AX =5 where 4 15 the
coefficient matrix, X 15 the matrix of vanables, and B 1s the matrix of constants.
That 1s,

s

solving for X we get,

AX =B
AAX = AR
X=A'B
Thus we have to find A~
4 1
|4 =
3 5
=20-3
=17

Since .4 =0, the inverse of the matrix A 15

P
173 4
(517 17
=317 417
Now we can find X from X = 4B

X=A'B

x) (517 —117\(10
37 anT i
FE 1

+_
x| _| 17 17
30 4

Therefore, the solution of the system is (3}—2}_ 3




Answer 8q.

Let us wrte the given linear system as the matrix equation AX =5 where 4 15 the
coefficient matrix, X 1s the matrix of variables, and B 1s the matrix of constants.
That 1s,

2 0

solving for X we get,
AX =8B
A'AX =4"'B
X=A"B

Thus we have to find A~

2 7
=T7-6
=1

1 3
|A|=\ \

Since A=0, the inverse of the mairix A 1s
e =} 7 =3
1\-2 1
3 7 =3
12 1
Now we can find X from X' =A4"B

X=A"B

xy (7 32
LA TS
‘x) (-14+18
\)’Jz( 4-6 J
(x4

.y (‘ ]

Therefore, the solution of the system is (4,—2} .




Answer 9e.

. , a b
The inverze of matriz 4 = { :| 18
cod

U d -k
at

B ad —ch|—c¢

substitute the values of @, &, ¢, and &

1 30 =60
(—24)(30) - (-£)(50) { & —24:|

simp ity
1 30 —60 1 30 —60
(=24)(30) - (—6)(60) [ 6 —24} ) M[ 6 —24}
1 [30 —60
) _%[ 6 —24}

Multiply each element of the matriz by the scalar.

! !
K FD _50}_ - 555 (30) ~5(=60)
360 | 6 -24 ! !

_ Tl sl

11

_ |12z s

1

L 60 15

Answer 9gp.
First, number the equations.
2x— y=—6 Equatonl

fx — 3y = —18 Equation 2



Step 1 "We can rewrite the linear system as a matrix equation AX = 5.
coefficient tatriz of matnz of

tratrix [H:] variables [X) constants (Bj

2 -1 x _ —6

& -3 ¥ - ~18
. . : . : a b

Step 2 Find the inverse of matriz A, The inverse of matriz 4 = [ c_J 15
e
gt L E TR
|A]|—c «

b
First find the determinant of matriz 4. The determinant of a 2 x 2 matrix [ﬂ tfi|

15 ad — ch.
2 —1
4= | _3‘
= (2)(=3) - (-1(6).
= —-64+6
=. i

since the determinant obtained 12 0. The inverze of the 4 cannot be found.

When Equation 1 15 multiplied by 3, we get the second equation. This means that
the system has dependent equations. Therefore, it will have infinitely many

solutions,
Answer 9q.
Hatne the equations.
Ax—dy =5 Ecuation 1
2x— 3y =3 Equation 2

Step 1 “We can rewrite the linear systetn as a matrix equation AX =5
coefficient matnx of matnz of

matnz (A) variables (X)) cotstants (5

e I M I



a b
Step 2 Find the inverse of matrin A The inverse of matrix 4 = |: ﬁfj| 15
c
ato L4 TR
|A||—c «
For this, first find the determuinant of matriz 4. The determinant of a 2 » 2 matrix

a b
[ :| 15 ad — ch.
o od

3 -4
4] =
2 -3

= (3(=3)-(2)(-4)
=-9+38
= -1

d —h
Substitute the walues in 470 = ! |: i|

E—C o
o] -3 4
1 |-2 3

_ 3 -4
oz -3

Step 3 Multiply each side of AX =5 b}.rﬂ_l.
¥ = AlR

M

Find the element in the ith row and _jth column of the product matrix Ale
Multiply each element in the ith row of A7 by the corresponding element in the
Jth column of 5, and then add the products.

2 3111056
=15—w}
109

(1

Thus,

Ml



CHECK

substitute the values for x and v in Equation 1 and Equation 2 to check whether they
satisty the system.

Egquation 1 Equation 2
3(3) - 4(1) = 5 2(3) - 3(1) = 3
9 - 4 <5 & - 3 2

5 = 5 3 o= 3

Therefore, the solution of the system 13 (3, 1).

Answer 10e.

a b
The inverse of the matrix A4 =( ] 13

c d
d -b
At if |4]=0.
|A| - 4a
+ 3
Let A= 3 & |.then determinant of A4 is
—4 -1
4 3
=13 ¢
—4 -1
__i_(_mj
3 3
=2

Since |4 # 0. by definition, the inverse of the matrix 4 is

4 2
A—l_l 6
2 4 i
3
2 =
_| 2 12
2 2
3
-1 5
- . . 2 12
The inverse of the given matnx 1s ”
y
3




Answer 10gp.

Let us write the given linear system as the matrix equation AX =5 where 4 is the
coefficient matrix, X 1s the matrix of variables, and B 1s the matrix of constants.
That 1s,

Z3GHGE)

solving for X we get,

AX =R
ArAX =A"'B
X=A'B

Thus we have to find A

A= 3 -1
4 2

=5-4
=1

Since .4 =0, the inverse of the matrix A4 1s
A-lzl £ il
114 3
B 2 1
14 3
Now we can find X from X =48

X=A'B

xY (2 1Y -5
GG SIS
(xY [ -10+8

) k—ED+24J

f”x'\. f"'_z)
Wy,

Therefore, the solution of the system is {—2}—4) .




Answer 10q.
Let us write the given linear system as the matrix equation 4X =F where 4 15 the

coefficient matrix, X 1s the matrix of variables, and B 1s the matrix of constants.
That 1s,

& Z0)G)

solving for X we get,

AX =R
ArAX =A'B
X=A'B

Thus we have to find 4™

3 2
A=
6 -5
~15-12

=3

Since .4 =0, the inverse of the matrix A4 1s

ez

3 -6 -
(-5/3 -2/3
L2 a4

Now we can find X from X =48

X=A'B

(x) (-5/3 —2/3)(-13

) L2 -1 )24
i

(¥ [2-16

=! 3

7 26-24

h
) 17
3
WV )

b

Therefore, the solution of the system 1s (1? ,ZJ "




Answer 1l1le.

The error 12 that the scalar to be multiplied 12 the reciprocal of the determinant In this
case, the deterrmminant 15 multiplied and not the reciprocal

. _ a b iy 11 & -4
The inverse of matriz A4 = 15 A7 =

¢ d ] m—c a
. e B2
The determinant of a 2 x 2 matrix .:f:| 15 ad —ch.
e

2 4
Fee-os

= 10 -4

=&

. . . -1 1 i -k
substitute the required valuesin A7 = — .
Al-c @
11 5 -4
6]-1 2

Ilultiply each element of the matrixz by %

2

2 _2
1[5 4] _ | % 3
6 (-1 2 11
6

3

Therefore, the inverse of the given matrix 15

5 2

3
1

6
1
5 3

Answer 11gp.

Let m. p. and 4 represent the movie pass, popcorn, and DVD respectively.
Then according to the given data, we can construct the following equations.

2Zm+p=17
2m+2p+d=35
Am+3p+2d =69

These three equations form a system of equations. Let us rewrite the system as a matrix
equation.

2 1 0Ym) (17
2 2 1| pl=|35
4 3 2)\d) 6o



This 1s of the form AX =05. where 4 1s the coefficient matrix, X 15 the matnix of
variables. and B 1s the matrix of constants.

Solving for X we get,
AX =8
AAX =A"'B
X=A"B

Enter the coefficient matrix 4 and the matrix of constants B into a graphing calculator.
Then find the solution X = 4B

A'B=
17

Hence a movie pass costs , a package of popcorn costs .and a DVD costs |$17/.

Answer 11q.

Hatne the equations.
ix— y=-4 Equation 1

2x — 2y = -8 Equation 2

Step 1 "We can rewrite the linear system as a matrix equation AX =5
coeftficient matrix of matnix of

matnz (A) variables (X)) constants (5

2 -1 x _ -4

2 -2 ¥ B -8

. . . _ _ a &

Step 2 Find the inverse of matriz A, The inverse of matriz 4 = [ d} 15
c
4o L9 TE
|A]|—c «

For thiz, first find the determminant of matriz 4. The determinant of a 2 * 2 matnz

a b
{ } 15 ad — ch.
)

3 -1
|ﬂ|=L —J
= (3)(-2) - (2 (-7
- —6+2
- -4



d b
Substitute the values in A7! = ! |: }

E—E‘ id
1 [-2 1
Al = —
—4 {—2 3}

11
|z 4
|13
2 4
Step 3 Multiply each side of AY =5 bj,rﬁl_l.
X =43
1 1
|z 7|
|13 [—8}
2 4

Find the element in the ith row and jth column of the product matrix Atz
Multiply each element in the ith row of 47! by the corresponding element in the
Jth column of B, and then add the products.

e 1] (- 56)
] R e
-2+ 2
B :—E-FE}
1]
Thus,
%] [o
b= la
CHECK

substitute the values for x and v in Equation 1 and Equation £ to check whether they
satisfy the system.

Eqguation 1 Equation 2
30) - 4 = -4 2(0) - 2{4) = -8
0 - 4 = -4 0 - 8 = -8
= -4 ~8 = =B

Theretore, the solution of the system 1z (0, 4).



Answer 12e.

a b
The inverse of the matrix A =[ d] 18
c

d -b
A 1[ ]if|ﬁ|:&ﬂ.

=|z!l—ca

10 -3 . )
Let Az(?’ J,then determinant of A 1s

A=l 2
=-10—(-9)
=—1

Since |A| # 0, by definition, the inverse of the matnix A is

ol -1 3
" _1l=3 10
{1 -3
13 -0

1 3
The inverse of the given matrix 1s (C) (3 I{J .




Answer 12q.

Let us write the given linear system as the matrix equation AX =5 where 4 15 the
coefficient matrix, X 1s the matrix of variables, and B 1s the matrix of constants.
That 1s,

oS

solving for X we get,
AX =8B
A'4xX =47'B
X=A"B

Thus we have to find A

T 4

4= 3\
=21-20
=1

Since A =0, the inverse of the matrix A4 1s

,{—1:1[3 —4)
15 7
3 4

{5 7)

Now we can find X from X =48

X=A'B

(x) (3 —4\ 6
A 7))
‘x) { 18+100
) k—s::r—m)

(xY [ 118
) 205

Therefore, the solution of the system 1s {118}—2{}5) .




Answer 13e.
The given equation has the form AX = 5. Thus,

-1 0 3 =1
J‘i = and B = i
[ & 4} Ll 5}

In order to solve the matrix equation, first multiply both the sides of the equation A =5
b};ﬂ'l on the left.
Alaxy=A1p

. _ a &
The inwerse of matriz A = [ :| 12

c o
ﬂ_l_l d —b
Al-c al

b
Find the determinant of 4 first. The determinant of a 2 x 2 matrix r d} 15 acd — ch.
c
sl = 11
41=14 5
= (D(3)-(4)(1)
=5-4
=1
Mow, find A7

4= 1 5 =1
1 (-4 1
5 =1
-4 1
Substitute the known values in A14X =418,
5 =111 1 5 =1 2 3
X o=
-4 1|4 3 -4  1({[-1 &
Mext, multiply the matrices. We know that Adt=1
To find the element in the ith row and jth column of the product matrix Aty multiply

each element in the ith row of A7 by the corresponding element in the jth column of 5,
then add the products.

{1 D}X 5(2) - 1(-1) 5(3)—1[6)}

0 17 7 [-4(2)+1(-1)  -4(3)+1(6)
119
- —5}

The equation 15 now 10 the form =42




1 0
The matriz |:El 1:| 1z an identity matriz . We know that [ =X
Thus, ¥=A"3

_ _ 11 9
The matrix for X 15 .

-9 -4
Answer 13q.
Iatme the equations.
dx+y = -2 Equation 1
—-6x+y =18 Equation 2

Step I We can rewrite the linear systetn as a matrix equation AX =5
coefficient matrixz of tatriz of

matriz (A) vartables (X)) constants (5)
4 1 X -2
& 1 ¥ - 18
. . . _ _ a &
Step 2 Find the inverse of matriz A The inverse of matrizx 4 = [ ffi| 15
e
o LpE e
|A]|—c «
For this, first find the determinant of matriz 4. The determinant of a 2 * 2 matnx
a b
{ } 18 ad —ch.
o g
4 1
-6 1

= (4)(1) - (-6)(1)
S
= 10

Iﬂ|=‘

d —b
Substitute the values in A = é[ :|

- s
ﬂ‘lzi 1 -17
106 4]
1 1]
_lm 10
30 2
5 5



Step 3 Multiply each side of AX = Bby A1

X =48
11
1o 1o |[-2
N T {13}
5 5

Find the element in the ith row and jth column of the product matriz Atz

Multiply each element 1in the ithrow of A7 by the corresponding element 1n the
Jth column of 5, and then add the products.

1 1 1 1
T |:_2i|: ﬁ[—z)—ﬁ[ls)
3 2 12 3 2
z o _ E(_E) +§[18)
2 18
_| 10 10
& 26
| 5 5
-2
- | 5}

Thus,

x| -2
v o[ 6]
CHECK

substitute the values for x and v 1in Equation 1 and Equation 2 to check whether they
satisfy the system.

Equation 1 Equation 2

40-2) + 6 = -2 —6(-2) + 6 = 18

8 4+ 6 = -2 12 + 6 = 18
2 o= -2 18 = 18 +

Therefore, the solution of the system 13 (=2, &)



Answer 14e.

Let us take the matrix equaiion 4X = B where

ol Jor 2

solving for X we get,

AX =B
ATAX = A'B
X=A'B

Thus we have to find 4™

|A|=\

5i11ce|.»:t| = (), the inverse of the matrix 4 15
e :l 3 -8
212 6

(32 4
453

Now we can find X from X = 4B

X=A'B

e

P

6+0 >+
= 2"
—4+0 —3-6

6
Therefore, the solution 1s 2



Answer 14q.
The area of a triangle with vertices (X, ). (%,,¥; ). and (x;,);) is given by

> om o
H.Hﬁ

P | =
LT T

where the symbol + indicates that the appropniate sign should be chosen to yield a
positive value.

The given coordinates of the wvertices of the tnangle are A(D;l)z E{lE,E:L and
C(12,26). So the area of the triangle is

o 2
Area=1+—(12 2
12 26
o 2
12 2
12 26

0 2
12 2
12 26

Il
[+
[

1
1
1
1
1
1

+

%:[ﬂ+24+312}—[24+[}+24):|
1
=+ (33648
z{ )
1
=+-(288
~(283)
=144

Therefore, the area of the sail 1s |144 sq. feet|.

Answer 15e.

The given equation has the form 45 =2 Thus,

1 1 2 3
A= and 8 = .
[4 5:| [—1 6:|



In order to solve the matrix equation, first multiply both the sides of the equation AX =5

b}.u?l'l ot the left.
Alay=alr

. _ a b
The inverse of matriz 4 = |: d} 15
c

ﬂ'l—L d =h
_|H|—c a |

b
Find the determinant of A first. The determinant of a 2 % 2 matrix F I:11:| 15 ad — cb.
i
-1 0

4= 5 4

= (-1)(4)-(0}(6)

=—-4-10

= -4
Mow, find A7

PR B B I B
T al-s -1|T| 2 L)
2 4

Substitute the known values in A AX = A15,

2l e aff=| 2 Lla s
2 4 2 4

Mext, multiply the matrices. We know that Adt=1
T find the element in the ith row and jth column of the product matrix Al multiply
each element in the ith row of A7 by the corresponding element in the jth column of 5,

then add the products.

{0 [ —1(3)-0(4) -1{-1)-0(5)
X =13 1 3 1
Lj J EU 5(4) 5(‘1)+5(5)
[ -3 1
= | 11 1
2 4

The equation 18 now 1 the form =48



1 0
The matrix |:D 1i| 1z an identity matriz . We know that [ =4

Thus, ¥=412
-3 1
The matrix for K15 | 11 1
2 4

Answer 16e.
Let us take the matnix equaiion 4X = B where

-3 6 5 -1
A= And B=
(7 oJanfs 2)

Solving for X we get,
AX =5
Ar4x =A4"'B
X=A'B
Thus we have to find A4
3 6
|| =
1 2
=—6—6
=-12

Si_ﬂca|.»{| # (), the inverse of the matrx 4 15

A—‘_L 2 6
Tyl -3

(-y6 12
_[UIE LMJ



Now we can find X from X = 4B

X=A"B
(-6 1,!2)[5 —1J
/12 1/4 )\ 8 2
2
VR
_| 6
2o Loyl
V12 12
19 7
_ 6 6
% 5
12 12
19 7
. 6 6
Therefore, the solution 1s
2 5
12 12

Answer 17e.
The given equation has the form AX = 5. Thus,

1 5 3 =1 0
ﬂ =] and B = .
[U —2} [6 3 4}

In order to solve the matrix equation, first multiply both the sides of the equation AX =2

b},r.r'i'l on the left.
Alax=4'n

. _ a b|
The inverse of matriz 4 = [ } 13

c o
Pro 1 & -5
|Al|-c a]

b
Find the determinant of A first. The determinant of a 2 x 2 matrix [d .:fj| 15 ad — ch.
c
4l - 1 5
[4l=1, _,
= (H{-2)-(0)(5)
=—-2-0

= -2



Wow, find A7

] —2 =5
T2l 0 1

Substitute the known values in 4A4Y =418,

5 5
I 2([1 5], 23 -1 0

Lo -2 1|6 8 4
0 —— 0 -

2

Iext, multiply the matrices. We know that A4t =1

To find the element 1n the ith row and jth column of the product matrix Atz multiply
each element in the ith row of 47 by the corresponding element in the jth column of B,
then add the products.

{1 D}X 1(3)+§(5) 1(—1)+§[8) 1(u)+§(4)

0 1 1 1

0(3) = 3(6)  0(-1) = 5(8) 0(0)~ (4

[ 3+415 -1+20 10

R —4 —2}
(18 19 10

T -3 -4 —2}

The equation 15 now 10 the form x=A'z
o .

The matrix g 1 1z an identity matrix . We know that [ =X

Thus, X¥=A"2,

, , 18 12 10
The matrix for X 15 .

3 -4 -2



Answer 18e.

Let us take the matnix equation _4X = B where

-5 2 450
A= And B=
(—9 3) (3 1 6]

solving for X we get,

AX =B
ATAX = A'B
X=A'B

Thus we have to find 4™

Since|4| 0, the inverse of the matrix 4 is
a3 2
39 -5
(1 =273
3 53

X=A'B

1 —2;3][4 5 ﬁ]
3 53)\3 1 6
;

4-2 5—% 0—4

Now we can find X from X =_4"'B

12-5 15-2 0-10
\ 3
2 13/3 —4)
7 40/3 -10

o2 133 4
Therefore, the solution 1s )

7 40/3 —10




Answer 19e.
First enter the given matrix 4 into the graphing calculator.

1 1 =2
A=|-2 0 3
31 0

Using the following kev strokes for entering the matrix (choose the EDIT option)

| 20d | matrix|1|
HEMES MATH (A [MATRIXIA] = =3
e = L, § i
3 [C] Lz 1
4: [0O]
S5: [E]
&: [F]
7161 35 3=

Using the following key strokes for empty window and then find the inverse matrix

\2nd | MODE | CLEAR|
\2nd | marrix|[1] x| enter |

[R]]
[[-.3 -.2 .3]
[.9 .5 .1]
. [-.2 .2 .2]]




Using the follwing key strokes and then check the equation
A4 =1 AND A A=]
|\ 2nd | matrix| 1| 2nd | matrix| 1| x”" | enter|

—

[H][H]q[

S5
=iEE

[
[
[

EnE—

\2nd | matrix|| 1 x7* || 2nd | matrix| 1 enter|

[H]qlﬂll

D@
DD
el

—03 02 03
Therefore, the inverse of the given matnx1s || 09 06 0.1 .
—02 02 02

Answer 20e.
First enter the given matrix 4 into the graphing calculator.

Using the following kev strokes for entering the matnx (choose the EDIT option)

|2nd | matrix| 1|
HAMES MATH |2nkdl MATEI<[A] 3 *3
2l T
21 [C] [1 ] E_]
4: [DO]
S5: [E]
& [F1
v [5] 3,3:.'.1.




Using the following key strokes for empty window and then find the inverse matrix
set the 4 digits for decimal number using the key MODE.

W Sci Eng
1o _EéEEESEFBH

;I:I FirieCLec

ht.ia

| 2nd | MODE | CLEAR)|
\2nd | matrix||1] x| enter|

FIRST AND 2° ROW 2" AND 3*° ROW
[A]-1 Al-1
[[-1.3333 1.333. O TR ]
[ SR naa. 3333 1667 1]
[1.1667 -.G666. -.BEEY J1867 11




Using the follwing key strokes and then check the equation
A4 =I ANDA ' 4=1
\2nd || matrix| 1| 2nd| matrix|1| x| enrer |

FIRST AND 2" ROW 2" AND 3*° ROW

V1 Btee o.oaee. | (A1IAI
la.ga6a 1.@660. |-f-2200 22000
6. 0008 8,06, |-L-2299 @.a00a]

\2nd | matrix| 1] x| 2nd | matrix|1| enter|

FIRST AND 2" ROW "D AND 3FP ROW
e ——————_— — [I:I]-'|[|:|]
[A1-1[A]
[[1.6008 O,3680. - e 8-
[B. 08688 1.8000., TR, EE88 1.0666]
.[a.aaaa B, BEEE. i

—0.8333 03333 0.1666
1.1666 —0.6666 0.1666

—1.3333 13333 —0.3333
Therefore, the inverse of the given matrix 1s

Answer 21e.
First enter the given matrix 4 into the graphing calculator.

1 -1 2
A=|-2 3 10
3 -1 2

Using the following key strokes for entering the matrix (choose the EDIT option)

|2nd | matrix| 1]

PAMES OATH AO8 MeETRTeiAl 5 <3
il ORI UTE
E: EE} [ Z0000 -1.000 ]
=i [E]
& [F]
v [G] _

T e w=




Using the following key strokes for empty window and then find the inverse matnx

| 2nd| MODE | CLEAR)
\2nd | matrix|1] x| enter|

FIRST AND 2P ROW 2P AND 3*P ROW

Using the follwing key strokes and then check the equation
AAT =] AND A A=]
| 2nd | matrix| 1 2nd | matrix|1] x™* | enter |

FIRST AND 2"P ROW 2"P AND 3P ROW

1 8ee 5.omes. | [A1IAL
3. poee 1.0000. |-9-2999 8.8000]
(0. 000D @.0000. |-1-9999 8.8009]

|\ 2nd | matrix| 1 x| 2xd | matrix|1] enter |

FIRST AND 2P ROW 2" AND 3P ROW

==L
CE——
CEIEd—
i Ll i
G —
CENE)
e Ll
S
(o T Ty
[ Ll Tl
R

0.5 0 0.5
Therefore, the inverse of the given matrix 1s(| —1.0625 0125 04375 |.
021875 00625 003125




Answer 22e.

First enter the given matrix 4 into the graphing calculator.

- % =l
A=|0 § 1
12 5 0

Using the following key strokes for entering the matrix (choose the EDIT option)

\2nd | matrix|[1]
MAMES MATH |=2nkdl
- (6] 2w I[*1|f|ETEI.‘==:5[H] 3_1}:3 ]
3: EE% Ll % P
4: [D]
5: [E]
&: [F]
v [E] 2 3=H

Using the following key strokes for empty window and then find the inverse matrix

|2nd IMODE | CLEAR|

|2nd | matrix|1] x| enter|

[
[

1 - Bl

H]-1
[.8342462723 ..
[.B821917288 ..
I[ - BOVS342466 . i




Using the follwing key strokes and then check the equation
A4 =T ANDA'A=1
Iﬂmilmzm'u”l” Emfllmlm X |em‘er|

[AI [A]-

[

[
[
[

= —-

o Ll |
===

L

| 20d | marix||1] x| 2nd | matric| 1] enter

[H]4[H][

D@
DD
i

0.08219 008219 0.01369
—0.65753 034246 -0.10958

Therefore, the inverse of the given matrix 1s

{U[Bélli 0.03424  0.08904

Answer 23e.

First enter the given matrix A into the graphing calculator.

3 -8 0
A= 2 4 1
-1 0 -6

Using the following key strokes for entering the matrix (choose the EDIT option)

\2nd | matrix|1|

HMAMES MATH |=x}W) MATRIXI[A] 3 =3
At %P TR

Z: [C] SR |

4: [0O]

5: [E]

&: [F]

74 [G] P




Using the following key strokes for empty window and then find the inverse matnx

| 21d |MODE| CLEAR|
Iﬂndlmﬂrrix”ll X |gnterj

Using the follwing key strokes and then check the equation
AN =TAND A A=1
|2nd | matrix| 1| 2nd | matrix|1| x| enter |

[A] [FI]"[

1 6 8]
g 1 8]
BB 1]]

—

| 2nd | matrix|1]| x| 2nd | matrix| 1] enter|

[RI-T[A] [

S
S
e

[A]-] [A]1

[[.15 P ] R « B2 1
L-HeS D 1149 ] . «1122 .MlEral
L =« M0 83 .|. B2 -=.lf0 1]

0.15 03
Therefore, the inverse of the given matrix 1s [—ﬂ.ﬂﬁﬁ?i 0.1125> 001875

—0.025 005

0.05

—0.175

|




Answer 24e.

First enter the given matrix 4 into the graphing calculator.

4 1 5
A=-2 2 1
3 -1 6

Using the following kev strokes for entering the matrix (choose the EDIT option)

\2nd | matrix|[1]

MATH |JM  MATRIXIA] 3 %3
3#3 LY 1 =3

£2° 4 femm

=J N L i
.':_ EE Em AW -r::lEE
m“mnnmmm

T2 3=6

Using the following key strokes for empty window and then find the inverse matnx

| 2nd IMODE||CLEAR)

|2nd|mm‘?'irlm ™ |em‘er|

1-1

. 2248425532 .
1914893617 -
14239361782 ...

145935171
rer23464]
re09374 1]

e [, ) e
[ LNV ]




Using the follwing key strokes and then check the equation
A7 =TAND A A=1

|\ 2nd | matrix| 1| 2nd | matrix| 1] x| enter|

[A] [A]

[2ndl matrix]]x [2nd| maric]tlenter]

[A]I-1[A] [

D@
S
e

027659 —-023404 -0.19148
Therefore, the inverse of the given matrix 1s || 0.31914 019148 029787
—0.0851 014893 021276

Answer 25e.

First, name the equations.
dx — y= 10 Equation 1

—Fx = 2y = =25 Equation 2

Step 1 “We can rewrite the linear systemn as a matrix equation AX =5
coefficient matrix of tatnx of

matriz (A) variables (X)) constants ()

| I B



@ b
Step 2 Find the inverse of matriz A, The inverse of matriz A = |: .:fj| 15
£
o L
|A||—¢ a

&
First find the determinant of matriz A The determinant of a 2 = 2 matrix {ﬂ .:;t':|
e

18 ad —ch.
4 -1
4] :‘—? —2‘
= (=2 - (=71
=—-8-7
= —15

d -4
Substitute the values in A™! = i .
|d||-c «

e 1
_ | 15 15
_d .4
15 i
Step 3 Multiply each side of AX = Bby A1
z 1
1= 1= 10
_ a-lp _ | 15 15
X =A"F= 74 [_25}
15 15

Find the element in the ith row and jth column of the product matrix Atz
MMultiply each element in the ith row of 47 by the corresponding element in the
Jth column of 5, and then add the products.

21 2 1
= = = (10) - —(-25
15 15[1U}= 510~ 50%)
7 4 |[-25 7 4
S 25
15 15 1510 - 50)
4.5
£ i
_| 33
14 20
== 4w
[ 33
[
L2

Thus,

MRH



CHECK

Substitute the values for x and v in Equation 1 and Equation & to check whether they
satisfy the system.

Equation 1 Equation 2

4(3) - 2 = 10 “7(3) - 2(2) = -25

20 — 2 £ 10 i, R R
10 = 10 + 25 = -25

Therefore, the solution of the system 15 (3, 2).

Answer 26e.

Let us write the given linear system as the matrix equation 4AX =85
Where A 15 the coefficient matrix, X 15 the matrix of variables

B 15 the matrix of constants.
Now
4 Ty x -16
2 30y} | -4
solving for X we get,
AX =8B
ATAX =47'B
X=A"B

Thus to find A" frist find det 4
4 7
2 3‘
=12-14
=2

|A|=\

- a

d —b
-Deta( % 7|
-c a

L3
202 4

d b
Sﬁlﬁﬂ[ ] the inverse of the matrix 4 15



Now we can find X from X = 4"'B
X=A'R

Fx (~3)2 ?,@“‘I(—lﬁ“
./ N 1 _2;’1—4J
(x| (24-14

v) |-16+8

."x"il flﬂ“\

oy x_BJ

Therefore, the solution of the system is |(10.—-8)

Answer 27e.

First, name the equations.
i — 2y = 5 Equation 1

fx — Sy =14 Edquation 2

Step 1 "We can rewrite the linear systemn as a matrix equation AX =5
coefficient tatrix of matnix of

matnz (A) variables (X)) constants (5
322 x _ 5
6 —5 ¥ B 14
: . . . , a b
Step 2 Find the inverse of matriz A The inverse of matriz 4 = [ :| 1z

& i
ﬂ'l—l d —b
e al

b
First find the determinant of matriz 4. The determinant of a 2 = 2 matrix [a cfi|

15 ad — ch. )
3 =2
4= —5‘
= (3)(-5) - (-2)(8)
= -15+12
= -3

d -4
Substitute the values in A7 : [ :| .

:m—c id
1 [-5 2
At = —
SN

5 2

3 3
2 =1



Step 3 Multiply each side of AX =5 bj.rﬂ_l.
5 2 5
-1 — - —
X=A"E =] 3 2 |: }
5 1 (L4

Find the element in the ith row and jth column of the product matrix Atz
MMultiply each element in the ith row of 471 by the corresponding element in the
Jth column of B, and then add the products.

5 2 5 2
7 73| 305
> -1 | 2(5)-1{14)
[ 25 28
=| 3 3
| 10-14
[—1
_ __J
Thus,
x -1
MEm
CHECK

substitute the values for x and v 1in Equation 1 and Equation £ to check whether they
satisty the system.

Equation 1 Equation 2

3(-1) - 2(-4) = 5 6(-1) — S5(-4) = 14

3 + 8 = 5 -6 + 20 2= 14
= 5 v 14 = 14

Therefore, the solution of the system 1z (=1, 4.

Answer 28e.

Let us write the given linear system as the matrnix equation 4AX =R
Where A 15 the coefficient matrix, X 1s the matrix of vanables
B 1s the mainx of constants.

Then
1 -1)(x) (4
9 —10/\y) |45
solving for X then
AY =B
ATAX =A"B
X=A"'B



Thus we have to find A™
1 -1
9 —m‘
=-10-(-9)
=—1
Since|4|=0
Inverse of the matrix A4 1s

d —b
:DM( ]
—i )
1(-10 1
A=—
—1{-—9 1]
(10 -1
e

Now we can find X from X = 4B

4| =

X=A"B

(x) (10 -41(4“

’xﬁ_ 4n—45]

v) 136-45)

fI-HI r"_j]

Y J k_g
Therefore,

Solution of the system is |(—5,-9)

Answer 29e.

First, name the equations.
—2x— 9y = -2 Ecuation 1

dx + 16y = B Equaton 2

Step 1 We can rewrite the linear system as a matrix equation AX =5
coefficient matnx of matrix of

tatriz (A) variables (X)) constants (5)

G -



a &
Step 2 Find the inverse of matriz A The inverse of matriz 4 = |: .:i':| 15
c
RN 4 B
|.r'i| —c al|

b
First find the determinant of matriz A The determinant of a 2 x 2 matrix F .:1':|

&
15 ad —ch.
—z .~
|H|=‘ 4 m‘
= (=2)(16) = (4)(-9)
= —32 4+ 36
= 4

d =b
Substitute the values in A7 = ! [ }

_m—f—' [
L 116 8
4 E{—4 —2

Step 3 Multiply each side of A= B by A1
X =473

a9
e |k R
2
Find the element in the ith row and jth column of the product matrizx Atz

Multiply each element 1in the ith row of A7 by the corresponding element in the
Jth column of B, and then add the products.

y ; . 4[—2)+§(3)

4 =2 - 125
=_ ;?;m}
-]

Thus,

5= 1)



CHECK

substitute the values for x and v in Equation 1 and Equation £ to check whether they
satisfy the system.

Equation 1 Equation 2

—2{10) - 9(-2) = -2 4010) + 16(=2) = 3

20 o+ 18 2 -2 40 - 3 2 g
—o e g = 5 ¥

Therefore, the solution of the system 13 (10, =2

Answer 30e.

Let us write the given linear system as the matrix equation 4% =8
Where A 15 the coefficient matrix, X 1s the matrix of variables

B 15 the matrix of constants.
Now
2 TV =x —6
-1 s f/ly) |3
solving for X we get
AX =R
ATAxY = AR
X=A4'B

Thus we have to find 4™
2 —?‘

Si_m:e|.f{|¢ﬂ
Inverse of the matrix 4 1=

o
= Det A
—C a
15T

3l1 2

(53 73
(s )



Now find X from X = A'B
X=A'R
i

x}_(5/3 ?,G][—ﬁ]
) \13 2/3) 3
(x) (—10+7)

) | 2+2 J]

FE f_g]
Y xﬂ

Therefore, the solution of the system 1s |(—3.0)

Answer 31le.

First, name the equations.
fx + »v= -2 Enuation 1

—-x + 3y = =25 Equation 2

Step 1 We can rewrite the linear system as a matrix equation AX=F5
coefficient matnix of tatrix of

matrz (A) variables () constants (5)
& 1 X _ -2
-1 3 ¥ - —25
: . : . _ a b
Step 2 Find the inverse of matriz A The inverse of matriz A = |: :| 15

cod
A_I_Ld—b
_|ﬂ|—c a |

&
First find the determinant of matriz A The determinant of a 2 x 2 matrix {ﬂ .:;t':|
c

15 ad — ch.
6 1
4= | ] 3‘
= (6)(3) - (-1)(1)
= 18+1

I3



19 19
1 6

19 19

Step 3 Multiply each side of A5 = B by A1

¥ = 4B
1
Qi
& || =25
19 19

Find the element in the ith row and jth column of the product matrix Ale
Lultiply each element in the ithrow of A7 by the corresponding element 1n the
Jthcolumn of B, and then add the products.

3 1 3 1
T [ _2:| _ ﬁ[‘z)‘ﬁ(—ﬁ)
1 b || =25 1 &
T _ E(_E) + ﬁ[—zﬂj
& 25
N EECRET
2 150
|19 19
[ 1
_ __8}

Thus,

x| 1
v -8
CHECK

substitute the values for x and ¥ 1in Equation 1 and Equation £ to check whether they
satisty the system.

Egquation 1 Equation 2

§(1) + (-8) = -2 -1 + 3(-8) = -25

& - 8 £ 2 -1 - 24 = 25
2 = =2 ¥ —25 = =25 v

Therefore, the solution of the system 13 (1, =)



Answer 32e.

Let us write the given linear system as the matrix equation 4% =F
Where A 15 the coefficient matrix, X 15 the matrix of variables

E 15 the matrix of constants.

Now

2 13 x —
SN
solving for X we get
AX =R
ATAX =A"'B
X=A"B

Thus to find A" frist find det 4
21
|Ag=_
2 5
=10-2
-8
Since|.4|=0
Inverse of the matrix 4 1s

d —b

:M(_c ]
A_]zl[ﬁ —1]
gl-2 2
_(5/8 -1/8
e )

Now we can find X from X = AR
X=A'B

(x} [ 5/8 -1/8)-2
) \-1/4 174 )i 38
(538

’x]_ 4 8
Y }L+§§
L2 o4
'

o)

Therefore, the solution of the system 1s ( —6.1 D}|




Answer 33e.

First, name the equations.

Sx 4+ Ty = 20 Equation 1

x4+ oy = 16 Equation 2

Step 1 "We can rewrite the linear systetn as a matrix equation AX =5
coefficient matri  of matrz of
matriz (A variables (X)) constants (&)

5 7 % _ 20
3 5 ¥ B 16
. . . : _ a b
Step 2 Find the inverse of matriz A, The inverse of matriz 4 = [ c_J 15
e
AT = 1)@ =&
|A| - al|

&
First find the determinant of matriz A The determinant of a 2 % 2 matriz r .:i':|
e
15 ad — ch.

4| =

3 5‘

= (505 -3)07)
= 25-21

=4

d =i
Substitute the values in A7 = L .
|H| - a

Step 3 Multiply each side of AX =5 b},rﬂ_l.
7

L
51116

4

¥ = A8 =

Iy | LA



Find the element in the ith row and jth column of the product matriz Atz
Lultiply each element 1in the ithrow of A7 by the comresponding element 1n the
Jthcolumn of B, and then add the products.

T ] 120)- 09
3 5|16 3 5
i -5 (20) +2(15)
[ 25-28
S -15+ 20}

BE
- _5}

Thus,

x| -3
v 5]
CHECK

substitute the values for x and y 1in Equation 1 and Equation 2 to check whether they
satisfy the system.

Equation 1 Equation 2

5(-3) + 7(5) = 20 13(-3) + 5(5) = 16

15 + 135 2= 20 39 4+ 25 = 16
8 = I 16 = 16 v

Therefore, the solution of the system 15 (=3, 2).

Answer 34e.

Let us write the given linear system as the matrix equation 4X =B
Where A 15 the coefficient matrix, X 15 the matrix of variables
B 15 the matrix of constants.

Now
3 Sifx B —26
-1 2 )ly) L 10
solving for X we get
AX=E
ATAX =478

X=A'B



Thus to find A7 frist find det 4
3 -3

4]
1 2

6
1

5

Since |A| =0
Inverse of the matrix 4 1=

d —b
=Det A

- a
A":l 2 5
1'1 3
B 2 5
11 3

Now we can find X from X = 4B

X=A"B

”x‘\_’z 5][—26]
) 1 3)L 10

(xY} 52+ 5{:]

) \—26+30

(x} (-2

\J/ - 4 J
Therefore,
solution of the system 1s |(-2.4)
Option

Answer 35e.

Let us write the given linear system as the matnix equation AYXY =8B
Where A 1s the coefficient matrix_ X 15 the matrix of variables
B 15 the matrix of constants.

Now
1 -1 3} =x 2
5 2 1 ||y|=|-17
-3 -1 0 )= 8
Solving for X we get
AX =E
AAX=4"B

X=A'B



Enter the coefficient matrix 4 and the matnx of constants B into a graphing calculator.
Then find the solution X = 4"'B

For these key strokes are E @

MATH EDOIT
AT
] 31

et Loty B= e |
{_ll N EE EE

In the edit button enter the dimensions of the required Ima'tm; A=3x 3J

MATREIXIA] B *3

L il "1 o ]
[ & & 1 ]
L " "1 L ]

In the edit button enter the dimensions of the required matrix B =3 x 1|

MATRIx[B] 3 *1

[ &
[ -17
[ B

After that press 12'11 m kl-:mi then
Again enter 7 e 1 [7] ana 79t

The result will be as shown

[AI-TLE]

Rl |
==L
] | Blll

-0
ATB=| 19
-10

The solution set 15 (—9,19,—][])




Answer 36e.

Let us write the given linear system as the matnx equation 4Y =8
Where A 15 the coefficient matrix, X 1s the matrix of variables
B 1s the matrix of constants.

Now
-3 1 -8\ «x 18
1 -2 1 ||y|=|-11
2 -2 5 )Mz —17

solving for X we get,
AX =B

ATAX =A7'B
X=A4"B
Enter the coefficient matrix A and the matrix of constants B into a graphing calculator.

Then find the solution X =478
For these key strokes are P"’f II_“E”EI @q

MATH EDIT
SHD
[ a1

El
L]
D]
El
Fl
5]

n

I

o

[
[
[
[
[

=]
.|:_

In the edit button enter the dimensions of the required matrix A =3 x 3|

MATRIXI[A] 3 X3
End 1 1

-8
L1 ST ]
i3 E

Ty 35D

In the edit button enter the dimensions of the required matrix B =3 x 1|

MATRIXIE] 3 *1
[ 18 ]
[ Cham 1

3:1="17




[~

ﬁﬂﬂrthatpressﬁﬁ[_c_l?:lthm agajnenttrﬁ lr_na.trml e andﬁlr_na.tmil

The result will be as shown

[AI-T[E]

The solution set is |(—2,4,—1)

Answer 37e.

Consider the linear system_
2x+4y+5z=
x+2y+3z=4
Sx—4y—2z=-3

Let us write the given linear system as the matrix equation,
AX=E

Where A4 15 the coefficient matnx, X 15 the matrix of vanables, and B 1s the matrnix of

constants.
That 1s,
AX =8
2 4 5y =x 3
1 2 3|y|=|4
5 4 -2)\=z -3



Solve for X we get,
AX=F

AAX =A"'B

X=A'B
Enter the coefficient matrix 4 and the matrix of constants 5 into a graphing calculator.
Press 2° + MATRIX and from the EDIT submenu select the matrix we want to edit.

W MATH EDIT

gt LLATH B SR
SR

§—un 5m mE 0E

Set the dimention then enter the new value and press ENTER

MATRIA[AR] 35 =3
[2 4 r 1

[E ER -

3a3="7

Enter the matrix B as follows.

MATEIX[EB] 3 1

T2 1="3




To find the inverse of the matrix 4.
Press 2°¢ + QUIT to returen to the home screen
Press 2™ + MATRIX + NAMES and enter the matrix and enter the inverse button and hit

the enter for final answer.
e e

W MATH EOIT [HI1-
DA
. =]

Now. find 4B
Press 2"d+QUITtoreturent0ﬂ:mhmne screen

Press 2° + MATRIX + NAMES and press] and enter the inverse button and hit the enter
then press 2 + MATRIX + NAMES press 2 then press enter.

[RI-1[E] [RI-1[E]

Ld 1
FJ—

Therefore, the solution set iz (—1, -2.3)




Answer 38e.
Consider the linear system,
dx—y—z=-20
6x—z=-27
—x+4y+52z=23
Let us write the given linear system as the matrix equation,
AX=F
Where A 15 the coefficient matrix, X 1s the matrix of vanables, and B 1s the matnix of
constants.

That is,
AX=F
4 -1 -IYx\ (=20
6 0 -1|wv|=|-27
-1 4 5/lz 23
Solve for X~
AX =B
AAX = A'B
X=A'B

Enter the coefficient matrix 4 and the matrix of constants B into a graphing calculator.
Press 2° + MATRIX and from the EDIT submenu select the matrix we want to edit.

W MATH EDIT

=“JICN A
CRUEEE

4—0un 5m mE 58

Set the dimention then enter the new value and press ENTER.

MHTRIXI[A] 3 =3

212 3=l
Enter the matrix B as follows.

MHTREILXA[E] 5 X1
[ =20 1

[ FAi— ;

Ta1=23



To find the inverse of the matrix 4

Press 2"d+Q'LHTtoreturmtoﬂlehmne screen

Press 2™ + MATRIX + NAMES and enter the matrix and enter the inverse button and hit
the enter for final answer.

T ———
éﬁlil% MATH EDIT [A]-
S
= [B] 3%1

=JCN Bl
{_ll N EE BN

—
|—|-—||—|I|
B e

[A]-]
- 84751984765
o T '395233'3952]
. . 2857142357 11

Now, find 4B
Press 2"d+Q'LHTtoreturmtoﬂlehmne ECTEeen

Press 2°¢ + MATRIX + NAMES and press] and enter the inverse button and hit the enter
then press 2™ + MATRIX + NAMES press 2 then press enter.

[A]1-1[E] [RI1-1[E]

——r—

(I |
bt B e d

4
Therefore, A7B=| 1

3
Hence, the solution set 1s {—4,]_,3]




Answer 39e.
Consider the linear system,
3x+2y-z=14
—-x—=5y+4z=-48
dx+y+z=2

Let us write the given linear system as the matnix equation,

AX =8
Where A i1s the coefficient matrix, X i1s the matrix of vanables, and B 1s the matrix of
constants.

That is,
AX =B
3 2 -1I\x 14
-1 =5 4 || y|=|-48
4 1 1)lz 2
Solve for X~
AX =B
AAX =A'B
X=A'B

Enter the coefficient matrix 4 and the matrix of constants B into a graphing calculator.
Press 2™ + MATRIX and from the EDIT submenu select the matrix we want to edit.

w MATH EDIT

=S
CNLETEE

—uE 58 w8 00

Set the dimention then enter the new value and press ENTER

MATRIXIA] 3 X3

[ 2 £ =1 ]
[ =1 -k ]
[H 1 1



Enter the matrix B as follows.

MATRIXIEB] 3 X1
[1 ]

; Pl ]

Sa1=2

To find the inverse of the matrix 4.

Press 2“+QUITtoreturmtoﬂ1ehmne sCreen

Press 2°! + MATRIX + NAMES and enter the matrix and enter the inverse button and hit
the enter for final answer.

MATH EDIT [A]"
3IX3

P [B] 3x1

= [ B

4z [[]

St [E]

B [F]

7L [G]

[R]-1 [R]1-1

[E'¥S41666556? ™ | 12%945445443 "
[-1.583333333 T -  d16BREEEET ..

(A1

S ]
w2 PlEEEEEEET]
- 1.88333333311]



Now, find A" B

Press 2% + QUIT to returen to the home screen

Press 2°! + MATRIX + NAMES and press] and enter the inverse button and hit the enter
then press 7™ + MATRIX + NAMES press 2 then press enter.

[A]1-1[EB] [A]1-1[E]
[[-2]
[18]
A 11
-2
Therefore, A"B=X=| 10
0

Hence, the solution set 1s {—llﬂ,ﬂ:]

Answer 40e.
Consider the linear system,
bx+y+2z=11
X—y+z=-5
—-x+4y—-z=14
Let us write the given linear system as the matrix equation,
AX =8
Where A 1s the coefficient matrnix, X 1s the matrix of vanables, and B 1s the matnx of
constants.

That 1s,
AX =B
6 1 23\x 11
1 -1 1 y}— -5

-1 4 -1)iz 14

Bolve for X~
AX =B
ATAX =A"B
X=A'B



Enter the coefficient matnix 4 and the matrix of constants B into a graphing calculator.
Press 2 + MATRIX and from the EDIT submenu select the matrix we want to edit.

w MATH EDIT

SN CAd
CREEE

4—num 5m mE un

Set the dimention then enter the new value and press ENTEE.

MATRIXIA] 3 =3
[E 1 z

1
[1 -1 1
E -1 Y ﬁlll:

3:3="1

Enter the matrix B as follows.

MATRIXI[E] 3 *1
[ 11

{ Fo—

3:1=14



To find the inverse of the matrix 4.

Press 2°4 + QUIT to returen to the home screen
Press End + MATRIX + NAMES and enter the matrix and enter the inverse button and hit

the enter for final answer.

[A]- [H]-

LLi20 e

[E NE LR R

.[ .20 2.B83333
[A]l-1 [H]-1
I P | P i ]
RGN AN T | R R SRR
iE.EIEEEEEEEE - i3 283333333311

Now. find A8

Press 2™ + QUIT to returen to the home screen
Press 2°! + MATRIX + NAMES and press] and enter the inverse button and hit the enter
then press 2% + MATRIX + NAMES press 2 then press enter.

[AI-1[E]

[RI-1[E]

—iE——

L [

-

3
3

Therefore, A7'B=X = [ }
-5

Hence, the solution set 1s

(3.3,-5)




Answer 41e.

_ _ a b ) 1 d —h
The inwerze of matriz 4 = 1= A7 = — .
c oo |f§l| - a

If a determinant of a matriz 15 0, then we cannot find the inverse of that matriz.

wuch a matriz can be created. The difference of the product of the diagonal elements 1s
the detertminant. Thus, we have to create a matriz such that the product of the diagonal
elements 12 equal.

There are an infinite number of 2 x 2 matrices with the products of the elements along

24
the diagonals are equal One such matriz 15 [6 8]

34
Therefore, a 2 % 2 matriz that has no inverse is [6 8]

Answer 42e.
Consider the linear system,
2wiix—-4y+6z=0
2xtv—Tz=52
dwtBx—-Ty+14z=-25
Iwtbx—Sy+10z=-16
And consider the inverse matrix,

(—10 4 27 -29]
5 -2 -16 18
4 -2 17 20
2 1 -TF 8

A=

Write the given linear system as the matrix equation,
AX =8

Where A is the coefficient matrix, X is the matrix of variables, and B is the matrix of constants.

That is,
AX =B
2 5 4 6wy (0
02 1 7| |52
4 8 -7 14| x| |25
16 5 10)lz) |16

Solving for X we get,
AX =B
AAX =478
X=A'2



Since 4 is given we can directly substitute in the above equation to solve for X,

X=A'B

(wYy (10 4 27 -20% 0
x 5 2 -16 18 | 52
¥ 4 2 -17 20|25
z) L2 -1 -7 8 Ji-16

(w) {-10-0+4-52+27(-25)+(-29)(-16)
x| | 5-04(-2)52 +(-16)(-25) +18(-16)
¥ | | 4-04(-2)524(-17)(-25)+20(-16)

Lz} | 2-04(-1)52+(-7)52+8(-16)

Apply matrix multiplication

w) (042086751464
x 0-1044+400-288)
= Simplify
¥ 0104+ 425-320

lz) | 0-524175-128

r’.“;\ r’_-'_:!
x 2
= Add like terms
¥ 1
zJ \5

Therefore, the solution of the system is |{—3.8.L—5)|.

Answer 43e.

STEP 1 Write a verbal model to form an equation for the total rent.
Eent for Flight time Eent for Flight timne ol
t
sangle-engine for single-engine twin-engine for twin-engine ¢
arplane ' arplane K atrplane ' arplane LEnt
(d-::-llars)
[ dellarsihour ) [hours ) ( dollars;‘hour:l (h-::-urs )

Mow, write a verbal model to form an equation for the total flight time.
Flight time for Flight time for Total flight

single-engine airplane  + twin-engine arplane = time
(haurs) (hc:-urs) (hc:-urs)



STEP 2 Write a system of equations. Let Z be the flight time for twin-engine
attplanes and = be the flight time for single-engine airplane.

Gz + 2406 = 21,000 Equation 1

s+ f= 200 Equation 2

STEFP 3 Eewrite the system as a matriz equation.
coefficient tnatriz of matnixz of

matnx (ﬂj variables [}fj constants [Bj
60 240 5 _ 21,000
11 ¢ B 200
. , . _ _ a b
Find the inverse of matniz 4. The inverse of matnz 4 = |: j| 15

S |

d —-h
A7 = ﬁ[ } . For this, find the determinant of matriz 4. The

-
. e B
determinant of a 2 x 2 matrix |: .:i':| 15 ad —ch.
e
&0 240

| 4| = -

= (60)(1) - (240)(1)

= &0 = 240

= —180

d -4
Substitute the values in A7 = L{ }

U 1 —240
-~ —180 | -1 60



Multiply each side of AX =8 b}.rﬂ_l.

X =48
14
120 3% || 21000
B R T [ 200}
180 3

Find the element in the ith row and jth column of the product matriz Atz
Multiply each element in the ith row of A7 by the corresponding element
in the ith column of B, and then add the products.

14 1 4
S [ELDBD} ) —TEE[ELDDD)+-§(EDD)
L L 21,000y - 22009
180 3 | 180 3

[ 350 800
i R S S
_ 3 3
350 200
| 3 3
50

1
| 50
Thus,
g 150
()
Theretore, the pilot tlew a single-engine airplane for 150 hours and a twin-engine
atrplane for 50 hours.

Answer 44e.

Consider the statement,

Dallas made total of 976 shots.
And scored 1680 points for 3-point field goals, 2-pomnt field goals, and 1-point free

throws and made 135 more 2-point field goals, and 1-point free throws.
Let x, v, and = represent each type of shot, 3-point field goals, 2-point field goals, and 1-
point free throws respectively.
Then, from the given data we can construct the following equations.
x+y+z=976
3Ix+2y+z=1680
y=z+133



Write this linear system as the matrix equation,

AX =B
Where A i1s the coefficient matrix, X i1s the matrix of vanables, and B 1s the matrix of
constants.

That is,

1 1 x

3 2 v [=| 1680

01 —1)l=
Solving for X we get,

AX =B
Al4x=A4"R Multiply with 4™
X=A"B

Enter the coefficient matrix 4 and the matrix of constants B into a graphing calculator.
Then find the solution X =.47'B
Press End + MATRTIX and from the EDIT submenu select the matrix we want to edit.

w MATH EDIT

(L LE) B CR
CNEERE

4—nun 5m =5 68

Set the dimention then enter the new value and press ENTER.

MATRIXIA] 3 =3
Al 1 1

1
[z z 1
[0 i h:

z23="1

Enter the matrix B as follows.

MATRIA[E] 3 *1

[ 876
[ 1aB7
[ 1:5



To find the inverse of the matrix 4.

Press 2"’1+QUTI't0returmtnﬂ1ehmne screen

Press 24 + MATRIX + NAMES and enter the matrix and enter the inverse button and hit
the enter for final answer.

[A]-1 [A]-1
[[ -] .BEEGEEELG.. ... ~.J33330000.0:0]
[1 -.333333335. . ..6ELEEEGEGY ]
. 1 | g 99 .99 SO O 0 SO S I
Now. find A™'B

Press 2°4 + QUIT to returen to the home screen
Press 2™ + MATRIX + NAMES and press] and enter the inverse button and hit the enter
then press 2™ + MATRIX + NAMES press 2 then press enter.

[RI-1[E]

Then press enter to get the final answer.

[RI-1[E]

e
el (N
=Ji5 0
=T

99
A7B=| 506
371

Therefore, he made [99] 3-point field goals, [506] 2-point field goals, and [371] 1-point
free throws.



Answer 45e.

a. Let x be the number of batches of rolls, and ¥ be the number of batches of
muffins. Write a verbal model to form an equation for the total cups of buttermilke
Z i3 & f
e e e Total
butter milk Batches butter milk Batches
cups of
for a batch - of rolls 4+ for a batch - of muffins :
butter milk
of rolls of muffins
(cups)
[cups) [cups)
U U U U U
2 : x + 1 : ¥ = &

Write a verbal model to form an equation for the total number of eggs.

Thmber of eggs " Hhomber of eggs o —
at a
for.a bakch . Hﬁs for a bekch : ; ; b
: + . =
of rolls ob Tous of rrffins o Rt ( egg)s
Eggs
[Eggs:l [Eggs)
1) ik ) ) ik
3 : x + 1 : ¥ = 11
Therefore, a system of equations for the situation 1s
2x+y=4
Axty=11
h. We can rewrite the linear system as a matrix equation AX =8
coefficien matriz of matny of
matnx (ﬂj vanables [}fj constants [Bj
2 1 x 2
31 ¥ - 11
. . . _ _ a b
C. Find the inverse of matriz 4. The inverse of matriz 4 = |: d} 13
c
L 1[4 -8] | | |
A7 = m . First find the determinant of matriz 4. The determinant of
—-c

a 2 x 2 matrix E ﬂ is ad —ch
aet

= (2)(1) - (3)(1)

=2-3



, _ . d —-h
Substitute the valuesin A& = — .
P L 1 -1

-1 -3 2

«[3

Iultiply each side of AX = B by A1
A74X = AE

o [_; _;Mlﬂ

Find the element in the ith row and jth column of the product matriz Az
Multiply each element 1n the ithrow of A7 by the corresponding element 1n the
Jthcolumn of B, and then add the products.

{_; —H{lﬂ -| 3_[18583;[11(:)1)}
[ =BT
T 24— }

-2

Thus,
x 3
»| 2]
Therefore. the clazs malkes 3 hatches of rolls and 2 batche s of muffins.

Answer 46e.

Consider the statement,

A basic platter with 2 cheeses and 3 meets costs $18.

A medium platter with 3 cheeses and 5 meets costs $28.

A super platter with 7 cheeses and 10 meats costs $60

Now, the information writes in equations.

Let x and y represent the cost of cheese and meat respectively.

Then according to the given data, we can construct the following equations.
Basic platter: 2x4+3y =18

Medium platter: 3x+5y =28

super platter: 7x+10y =60



(a)

The first two equations form the required system of equations.
2x+3y=18
3x+5y=28
This can be written in the matrix equation as:
Ax=1H
Where A4 i1s the coefficient matrix. X 15 the matrix of variables, and B 1s the matrix of

constants.
That 1s,

2 3"\x) (18

3 50y |28
Find the solution X = 4B
LM:[

&

c

.'{_1_ 1 d _EJ
" ad-bcl—c a

23‘

b
J be a matrix.

305
=10-9
=1

2 3
3 5‘

5 5 3 4 1 d b
A= Apply A =

-

Az‘

-3 2 ad—becl— a

Now, find the matrix for X
X=A"RB

5 -3\(18
g = Substitute the matrixes of A~ and B
¥ -3 2 128

(5-18+(-3)28
| (-3)18+2-28

90-84 Simplify
= 11
—54456 B

] Apply matrix multiplication

6
= [E] Add like terms

Therefore, the cost of cheese 15 and the cost of meat 1s .



(b)

These two equations form the required system of equations.
3x+5y=28
Tx+10y =60
This can be written 1n the matnix equation as:
Ax=8
Where A4 15 the coefficient matnx. X 15 the matrix of vanables, and B 1s the matnx of
constants.

That 1s,
3 5% x) (28
b olo)e)
Find the solution X =47 B
3 5
7 m‘
=30-35
=-3

|a|=\

Now, find the inverse matrix for A.
3 5
A=
T 10
110 -5 1 d —b
Al=— Apply 47 =
—5[—? 3] i ad—bc(—c a}
_ -2 1
\7/5 -3/5
X=A'B

x -2 1 28 . - .
= Substitute the matrixes of 4™ and B
¥ 7/5 =3/5)160

[ (-2)28+1-60

=: Apply matrix multiplication
(D)o Aoty mosemie
b

( —36+60
=| 196 180 Simplify

5 5

4

= Add like terms
\3.2

The cost of cheese 15 and the cost of meat 15 }




(c)

The results from parts (a) and (b) differ. This discrepancy occurs due to the uneven

system of linear equations.

since there are only two vanables 1n each of the equation, we can only make a system of
two equations. Hence the system of equations in part (a) and (b) is not the same.

Thus their solution also differs.

Answer 47e.
Consider the statement,

Cereal Calornies | Fat | Carbohydrates
Bren Crunchies 78 lg | 22g

Toasted QOats 104 Og |255g

Whole Wheat Flakes | 198 06g | 23 8g

Each brand combined to get 500 calories 3 grams of fat, and 100 grams of carbohydrates.
Let x, v, and z represent the number of ounces in each brand; Bran Crunchies, Toasted

Oats, and Whole Wheat Flakes respectively.

Then according to the given data, we can construct the following equations.

T8x+104y+198z =500
x+06z=3
22x+255y+23.82=100

Let us write this linear system as the matrix equation,

AX =8B

Where A 1s the coefficient matrnix. X 1s the matrix of vanables, and B 1s the matnx of

constants.

That 1s,

78 104
1
22 252 238

Solving for X we get,
AX =E

ATAX = A'B
X=A'2




Enter the coefficient matrix 4 and the matrix of constants B into a graphing calculator.
Press 2*% + MAATRIX and from the EDIT submenu select the matrix we want to edit.

w MATH EDIT

i (LALH)E SR
CRUERLE

4—un wm mE wn

Set the dimention then enter the matrix and press ENTER.

MATRIX[A] I =3

[ 7H n:ir- 198 1
[ 1 B ]
[ ZZ 252 zz.8 1
12z=184

Enter the matrix B as follows.

MAHTEIX [E] 5 X1
=

[ Frr.

z21=16H

To find the inverse of the matrix A.

Press 2% + QUIT to returen to the home screen

Press 2° + MATRIX + NAMES and enter the matrix and enter the inverse button and hit
the enter for final answer.

MATH EDOIT |I[H
365 [[
] 3x1 E

]
]
]
]
]

et
1 |

EESEESFEEE s
BR3F140092 ..
Be3Bei1Be
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MmMOrm

.|:_ll EN EE ER

Milms
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WORJ00
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)T

=)
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e

([ gls)
i
1 - [ ]

P e
I'J'I
'
o)

AN

Q000D

Fuid b

o
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Now, find AR

Press 274 + QUIT to returen to the home screen

Press 24 + MATRIX + NAMES and press] and enter the inverse button and hit the enter
then press 7! + MATRIX + NAMES press 2 then press enter.

[AI-1[E]

Now, press enter to get the final answer.

2298215552 )
Therefore, A7 B =| 0.8572146065
1.169640747

Therefore, there must be of Bran crunchies, of toasted oats, and
whole wheat flakes.

Answer 49e.

a. First, find AT
Multiply each element 1in the ithrow of A by the corresponding element in the jfth
column of T, and then add the products.
0 1)1 32 5
AT =
-1 0][1 4 2
C[oofny+a(ny  o(3y+1(4)  0o(5)+ 1(2)}

-1 +0(1) -1(3)+0(4) -1(5)+0(2)

[ o4 2
S -1 -3 -5

The columns of matriz AT give the coordinates of the vertices of the transformed
triangle.

Thus, the coordinates of the vertices of AT are (1, -1), (4, =33, and (2, =5).



Llultiply the transformation matrix and Matrixz AT to find ATT
o1 1 4 2 -1 -3 -5
ATT = =
[—1 D} {—1 -3 —5} {—1 —4 —2}
The coordinates of'the vertices of AT are (-1, -1, (-3, =) and (=5, =2).

FPlot the vertices of the original and transformed triangles and join them

f W
&
2
(3. 4)
4
3
5 (5. 2)
4
(1. 1)
1,2,3 4 5 6
g atn?
)
-3 (4. -3)
-4
]
(2, =5)
i
Y
h. From the figure drawn in patt a., we can see that the original triangle 1z the

reflection of the transformed triangle about y = —x.

Answer 50e.
Consider the matrixes,

b d b
A=|? °|And =1
c d ad—cbl—< a
b
To prove the definition of inverse matrix, show 4AB=7=B4 for j:[a d] and
c
d —b
B= !
ad—cbl—c a
Find the product of the matrixes 4 and B.
a b 1 d —b
AR = -
¢ d) ad—ch\—< a
AB— 1 a EJ_ d -b
ad—cbl\lc d)\—c a

1 (ad—cb —ab +ab

] Apply the matrix multiplication

ad —cb\ ed—cd —cb+ad
1 ad —ch 0 .
Add like terms
mf ch —cb+ad



Find the product of the matrixes B and A.

1 d - a b
B4d=
ad—cb\— a llc d

1 (ad-cb bd-bd
" ad—ch

{; 3

Therefore, AB=1 = BA

Apply the matnx multiplication
—ac+ac —cb+ad

Hence, B= A"
b d —b
The inverse of the matrix 4 = o as A7 = i provided |A| =0.
c d |j1‘| - a
Answer 51e.
STEP 1 The slope-intercept form of a linear equation 15 ¥ =mx + & The given

equation 15 already in the slope-intercept form.

On comparing the given equation with v = mx + &, we find that #2 15 -5,

and & 13 3

STEP 2 The y-intercept 15 3. Plot the point (0, 2) on a coordinate plane where the
line crosses the y-amis.

AV

&
5
4
2 0.3
Z
1
X
—ﬂ: T 1 1 T 1 1 1 1 1 1 -
-6 -5 4 -3 -2 - 1 2 3 4 &5 6

! 1 | ] ] !
g on 4 0 k=




STEP3 Uze the slope to plot a second point on the line. Since the slope 15 =5, or

T, start at (0, 33 and then mowe 5 units down. Now, mowe 1 umit to the

right.

ALY

(0. 3)

The zecond point 15 (1, =2

STEP 4 Finally, draw a line through the two points.




Answer 52e.
Consider the equation,

2
¥ 3 x+2
Stepl:
The equation 1s already in slope-intercept form.
Step2:

Identify the y—intercept.
The y—intercept 1s 2, plot the point {G, 2} where the line cross the y—axis.

Step3:
Identify the slope. The slope of the equation 1s,
m=2
3

Plot a second point on the line by starting at {U,E}and then move up 2 units and left 3

units and left 3 units.

The second pount 1s 1:3, 4}
Stepd:
Draw a line through the three points.
10fy

g+

E+

4 » 3.4

U 3

08 8 7.6 5 4 3 214 1 2 3 45678 910
L S e e e e e e B S B AL B S e me ae e e

104



Sketch the graph of the equation by using

.a--—
a0+
Answer 53e.
STEP ¥ The slope-intercept form of a linear equation 15 ¥ =mx + & The given

equation 15 already 1in the slope-intercept form.

. . . . |
On comparing the given equation with v = mx + &, we find that sz 15 — —,

and & 15 —2.

STEP 2 The y-intercept 15 —2. Plot the point {0, —2) on a coordinate plane where
the line crosses the v-amxs.

= M W & n o

F 3

3 -2 - 12 3 4 5 6 7 8 9




STEP 2 Tse the slope to plot a second point on the line. Since the slope 15 — é or

-1 . .
E, start at (0, =27 and then mowe 1 unt down Now, mowe 8 units to the

right.
E.ILJ_
5
4
3
2
1 .
_1-3-?-1 ‘?3-‘156?39:
-1 0, 12)
—I-EI
3 " (5,3)
-4
5

The second point 13 (&, =3

STEP 4 Finally, draw a line through the two points.

= M W & O &




Answer 54e.

To graph )= 2|x|, we begin by graphing the boundary line y=2|x|. Since the inequality
contains an = symbol, the boundary 1s a solid line. Because the coordinates of the test
point (0,0) satisfy y=2|x|, we shade the side of the boundary that contains (0,0).

Graph the boundary: y =2|x|

x v | (%))
-1 | 2 | (-12)
1 | 2 | (L2)

Shading: Check the test point (0,0)
¥y=2|x|
0=2|0|
0=0

(0,0) is a solution of y = 2|x|




Answer 55e.

o4

STEP 1 {zraph the boundary line of the inequality.

In order to obtain the boundary line, replace the tnequality sign with "=
Then, we get a function ofthe form y=|x — k& |+ &, where (&, &) 12 the
wvertex of the function’s graph.

In this case, we get the value of & as 2 and that of & as 0. Thus, the vertex

is (2,00,

Let us use symmetry to find two more points.

substitute any value, say, 1 for v in the given function

2= |x-2

Wegetx—2=1 and x-2=-1

&dd 2 to both sides of the two equations.

r—24+2=1+72 ard

x =i.3 and

The two potnts are (1, 1) and (3, 1)

r—24+72

X

-1+ 2

Plot {2, 0, (1, 1), and (3, 1) onthe graph. Connect these points using
straight lines to obtain a V-shaped graph. Since < 13 the inequality sign

used, draw a dashed line.

® Ly




STEP 2

Answer 56e.

Test a point.

Let us take a test point, that does not lie on the boundary line, say,
(2, 2). Substitute 2 for v, and 2 for x 1n the function Checle of the test point
satisfies the given inequality.

i
2 < |2-2
?
2 < |0
2 = 0

FALGE

The test point 15 not a solution to the inequality. Shade the half-plane that
does not contain (2, 2).

‘k\ Ay
\\ o
i 5
b4
\\ "1- J_-"r
\\\ 3 e J",-’
y<x=2iih) | GP| Lo
: N ;J'F X
"‘-5-5-4-3-2-11 2 3 4 5 &
-z
-3
-4
-5
-6

To graph y<-2|x+1|. we begin by graphing the boundary line y=-2|x+1|. Since the
inequality contains an = symbol, the boundary 1s a solid line. Because the coordinates of
the test pomnt (ﬂ,ﬂ) does not satisfy y= —2|I+1|: we shade the side of the boundary that

does not contain (D}ﬂ) .

Graph the boundary: y=-2|x+]

x (x.y)
] 0 |(-L0)
1 | -4 |(L4)




Shading: Check the test point (0,0)
y<=2[x+]
0=-2/0+1

0=-2
(0,0) is not a solution of y <—2|x+1

Answer 57e.

We know that if the correlation coefficient » lies near 1, then the points are close to the
line with positive slope. It » lies near —1, then the points are close to the line with
negative slope. If # lies near 0, then the points do not lie close to any line.

In the given data, we can see that the scatter plot shows approzimately no correlation.
That 1g, the points are not close to any line.

Thusz. the value of the correlation coefficient » will be close to O



Answer 59e.

We lenow that in a scatter plot, if ywtends to increase as x increases, then the data will have
a positive correlation If v decreases with increase in x, then the data will have a negative
correlation. Ifthe points show no specific pattern, then the data will have approzimately
fio correlation.

In the given data, we can see that v 15 increasing with the decrease in x.

Thus, the data have a negative correlation.

Answer 60e.

The given equation 1s

5 4x) (5 20
18 6) \3y 6
Equate the corresponding elements to obtain equations involving x and v

4x=-20
3y=18

Now solve the two resulting equations

4x =-20 3y=18
(20 yo 18

4 3
xX=-5 y=6

Therefore, the solution 1s |[x=-5y=6|.

Answer 61e.

Add two matrices on the left side of the equation. For this, add the elements 1n
cotresponding positions.

“Ix4+4  -9412] [-20 3
[13+[—5y) -5+16] | 18 11
—3x+4 3] [-20 3
{13—5}; 11] 18 11




Equate the corresponding elements.

—3x+4=-20 and 13-5y=18

=molve the first equation for x. Subtract 4 from both the sides.
=5% -4 = =20—4

—3x = —24
Divide both the sides by =3
—3x _ —24
-3 -3
x='8

=molve the other equation for v Subtract 13 from both the sides.
12—-5y—-13 =18-13

oy =5

Diwide both the sides by =3

N
EELA
y=-1

Therefore, the solution 1s x =& and ¥y =-1.



