Chapter 3 Systems of Linear Equations and
Inequalities

Ex 3.7

Answer le.

Ina 2 %2 matrix, the difference ofthe products of the elements on the diagonals 15 its

determninant. Therefore, the given statement can be completed as “The determinant of a
2 ¥ 2 matrixz 18 the difference of the products of the elements on the diagonals ™

Answer 1gp.
Ina 2 x 2 matrix, the difference of the products of the elements on the diagonals 12 1tz
determinant.
a b
= ad —ch
e d
Thus,
S =g
= 31— ([-2)[&).
* =300 - (2)06)
Ewaluate.
3(1) = (—2) [6) =34 12
=15

Therefore, the determinant of the given matriz 15 15

Answer 22e.

To solve a system of equations “Cramer’s rule’ 1s one of the methods. This rule uses the
coefficient matrix.

ax+by=e

cx+dy=f"

For a system of two linear equations in two vanables,

B
let A be the coefficient matrix, [a dJ
c

If det.4 =0, then the system has exactly one solution. The solution 1s:

e Er-‘ a e
W d g ke S
det A T detd

The numerators for x and y are the determinants of the matrices formed by replacing the
coefficients of x and y. respectively, with the column of constants.

similarly for solving a system of three linear equations in three vanables, we use a 33
matrix to solve the system.



Answer 2gp.

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

a b ¢
d e f|=(aei+bfg+cdh)—(gec+hfa+idb)
g h i

4 -1 2|4 -1
3 2 -1-3 -2=(-8+0-30)—(0-20+3)
0 5 1|0 5

=-38+17

=21

Therefore, the determinant of the given matrix 1s |—21] .

Answer 3e.

Ina 2 =2 matrix, the difference of the products of the elements on the diagonals 13 its

determinant.
Do
= 2(—-5) — 4(-1)
Evaluate.
2(—5) - 4[—1) =-10+4
= -6

Therefore, the determinant of the given matrix 158 —6.

Answer 3gp.

The determinant of a 3 x 3 matrix 15 defined as

a b ¢

d e = (a'é':ai + b + .::cﬂz) - (gé'r: + R + icif:').
g ki

Thus,

m =2 3

2 12 4| =[10{-12)(~2) +{-2)(4(0) +3(2)(-7) ]-[0(-12)(3 +{-N(4 (1) +{-2)(2(-2)]

o =7 =




Evaluate.

[10(=12)(-2) + (-2)(4)(0) + 3(D(-7) ] - [0(-12)(3) + (-7} (4)(10) + (-2)(2) (-2)]
=[24D+D—42)—|:D— ESU+8:I

198 + 272

470

Therefore, the determinant of the given matriz 15 470

Answer 4e.

The determinant of a 22 matrix 1s the difference of the products of the elements on the
diagonals.

T 1
0 3

‘zﬁl—ﬂ
==

Therefore, the determinant of the given matrix is )

Answer 4gp.

The area of a triangle with vertices (x.3). (.3, ). and (x;,)5) is given by

a b c

Areazi%d e f
g h 1

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

The given coordinates of the vertices of the triangle are A[S,ll}, 3(9,2), and C(l,?:].
S0 the area of the triangle 1s

5111
Ara=%10 2 1
31
511 15 11
—+llo 2 1o 2
S EER
=J_r%:(m+11+2?}—(2+15+99)]
- +1(48-116)
2
-+ (-68)
)
=34

Therefore, the area of the tnangle 1s [ﬁl i



Answer 5e.

Ina 2 =2 matrix, the difference of the products of the elements on the diagonals 15 its

determinant.

a b
= ad —ch

Therefore, the determinant of the given matrix 15 25

Answer 5gp.
ax + by =

: _ _ &
We lnow that the coetlicient matrix of'the linear system
ex +dv = F

3 =4
coefticient matrix of the given linear systerm 15 |:2 5i|.

STEP 1 Ewvaluate the determinant of the coeflicient matriz
Ina 2 x2 matrix, the difference ofthe products of the elements on the

diagonals 15 its determinant.

a b

= ad —ch
o |
Thus,
ER

= 3[a1—-1-4) 2
> =300~ (-9
Evaluate.

3(5) - (-4)(2) = 15 +8



STEP 2 since the determminant 15 not 0, we can apply Cramer’ s rule.
If det A= 0, then the system has exactly one solution The solution 13

g b a @
= f @ and ¥ = Il
det A det A
g b
: : i d
Substitute the known values in x = and evaluate.
det A
-15 -4
12 5
= -
23
_ (Z15)(5) - 13(-4)
- 23
= 511
@ e
substitute the known values in y = c and evaluate.
det A
3 —-15
|2 13
T
_ 3013) - (15)(2)
- 23
=3
CHECK
Eeplace x with —1, and ¥ with 3 1n the original equation and evaluate.
2x—4dy = =15 2x+ oy = 15
3(-1) - 4(3) £ -15 2(-1) +5(31L 13
—3=12 4. =15 —2+152 13
-15=-15 12=13

Therefore, the solution 1s (-1, 3).



Answer 6e.

The determinant of a 22 matrix 1s the difference of the products of the elements on the
diagonals.

1 -3
=6—(-6
‘2 5‘ (-6)

=12

Therefore, the determinant of the given matrix 1s )
Answer 6gp.

To solve the given linear system using Cramer's rule, we have to find the determunant of
the coefficient matrix.

dx+T7y=2
—3x—23 =—8

The determinant of the coefficient matrix 1s
‘ 4 7

o _2‘ =-8—(-21)

=13

since the determinant 1s not 0, apply Cramer’s rule to find x and y

Therefore, the solution is {4, -2).




Answer 7e.

Ina 2 =2 matrix, the difference of the products of the elements on the diagonals 15 its
determninant.

a b
= ad —ch
e
Thus,
10 -4
= 10{5)1 - [-7)1-6
D |- ee- e
Ewvaluate.
1[][5) - [—?)(—6) = 50— 42
=8

Therefore, the determinant of the given matrix 15 &

Answer 7gp.

ax +bv+ez = §
"We know that the coefficient matrix of the linear system dx + 2y + £ = & 15

gx + iy +iz = §

a b ¢ 3 4 2
d e f| Thecoeflicient matriz of the given linear system1s |4 1 =5
g W i 2 -5 1
STEP I Ewaluate the determinant of the coefficient matriz.
The determinant of a 3 % 2 matrix 15 defined as
@ b ¢
d e J|=(agi+ bfg + cdh) - (gec + hfr + idb).
g h i
Thus,
2 -4 2
4 1 =5|=[3+40-24]-[4+45-16].
2 =3 1
Ewaluate.

[3+40-24]-[4+45-16] = 19 - 33



STEFP 2 since the determinant 15 not 0, we can apply Cramer’s rule.
If det A= 0, then the system has exactly one solution The solution 1s

i b a j a b
ke f d &k f d e kK
I g 1 i g A
T 4 7T am4 o detd
i b ¢
ke f
substitute the known values in x = L and evaluate,
det A
15 -4 2
-1 1 =5
11 -3 1
' 14
_ [18+ 220 + 78] - [22 + 270 + 52]
- ~14
316 — 344
S
= 2
@ j ¢
d k F
substitute the known values in y = gf—: and evaluate.
det A
5 18 2
4 -13 -5
2 11 1
7" 14
[(=39) + (-180) + 88 ] - [ (-52) +(-165) + 72]
B —14
-131+ 145

~14
= -1



a b
d e k
. _ g k|
substitute the known values in z = and evaluate.
det A
2 =4 18
4 1 -13
2 =3 11
F =
—14
[33 +104 + (-216) | - [ 36 + 117 + (-176) |
- ~14
.~ 23
- 14
= 4
CHECK
Eeplace x with 2, v with -1, and z with 4 1n the original equation and
evaluate.
sx—dy+ 2z = 18 dx+ vy -0z = —13
3(2) - 4(-1) + 2(4) £ 18 4(2)+ (-1) - 5(4) L 13
6+4+8 < 18 g-1-20% —13
18 =18 v -13 = =13
2r—3y+z =11
2(2) = 3(-1) +4 £ 11
4+3+4 2 11
11=11

Therefore, the solution 15 (2, =1, 4.

Answer 8e.

The determinant of a 2x2 matnx is the difference of the products of the elements on the

diagonals.

Therefore, the determinant of the given matrix 1s |—15].



Answer 9e.

Ina 2 x2 matrnzx, the difference of the products of the elements on the diagonals 15 1ts
determinant.

_ Y
‘ = 9(2) — 7(-3)

Evaluate.

92)-7(-3)

18+ 21
= 39

Theretfore, the determinant of the given matriz 15 39

Answer 10e.

The determinant of a 2x2 matrix 1s the difference of the products of the elements on the
diagonals.

B T
4 6

=-78
Therefore, the determinant of the given matrix is —TE|_

Answer lle.

The determinant of a 2% 3 matrix 15 defined as

@ b e
d e [f|= [aez’ + big + -:r:ﬂz) - [ge?r: + R + z'riﬁ:':l.
g ki

Thus,

Py

2 =[-2+(-180)+0]-(24+0+0)

Evaluate.

[-2+(-180) + 0] - (24 + 0 + 0)

—182 — 24
- 206

Therefore, the determinant of the given matriz 15 —206.



Answer 12e.

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 ¢
d e f|=(aei+bfg+cdh)—(gec+hfa+idb)
g h i
1 2 31 2
5 -8 1|5 —8=(-24+4+60)—(—48+4+30)
2 4 32 4

=—40+16

=-24

Therefore, the determinant of the given matrix is .

Answer 13e.

The determinant of a 3 x 3 matrix 1 defined as

@ b e

d e f|=(asi+ b +cdh) - (gec+ ki + 1db).
g kB i
Thus,

2 T

-3 - . 9 = (0-+0+24) ~(18+ 40+ 0)

P
Evaluate.
[0+0+24]-{18+40+0) = 24 - 38
= —34

Therefore, the determinant of the given matriz 15 =34,

Answer 14e.

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

a b ¢
d e f ={agi+bfg+cdh}—{'gec+kfa+fdb}
g h i

-7 4 5|-7 4
1 2 -4 1 2=(-84+160+5)—(—-100+28+24)
-10 1 6|-10 1

—81+48

=129

Therefore, the determinant of the given matrix is 1129| )



Answer 15e.

The determinant of a 3 3 matrix 13 defined as

a h ¢
d e [f|= [.:1;31’ + bfg + -:r:ﬂz) - [ge?r: + ki + ir:i.-fz-).
g ki
Thus,
12 5 8
0 6 —8|=[12(6)(4)+ 5(-8)(1)+8(0)(10) | - [1(6)(8) + 10(-8)(12) + 4(0)(5) ].
110 4

Evaluate.

[12(6)(4) + 5(-8)(1) +8(0)(10) ] - [1(€)(8) + 10(-8) (12) + 4(0)(5) ]
[ 288+ (—40) + 0] - [48 +(-960) + 0]

248 + 912

1160

Theretore, the determinant of the given matrix 15 1160,

Answer 16e.

The determinant of a 3x3 matnx 15 the difference of the sum of the product of the
elements on the diagonal for each column. That 1s,

a b ¢
d e f|=(aei+bfzg+cdh)—(gec+hfa+idb)
g h i

4 3 94 3
12 6 0[12 6 =(0+0+1296)—(—432+0+0)
8 -12 0|8 -12

=1296+432

=1728

Therefore, the determinant of the given matnix 1s Il?EEl_

Answer 17e.

The determinant of a 3 x 3 matrix 1s defined as

a &
d e f|=(aei+ b+ cdh) - (gec+ ki + idh).
g B i
Thus,
-2 6 0
8 15 3| = [2(15)(7) +6(4)(3) + 0(e)(~1)] - [4(15)(0) + (~1)(3) (-2) + 7(8)(6)]
4 -1 7



Evaluate.

[-2(15)(7) + 6(4)(3) + 0(8) (-1) ] - [4(15)(0) + (-1)(3)(-2) + 7 (8) (6} ]
=(—210+?2+U)—[U+6+336)
= —138 — 342
= — 480

Therefore, the determinant of the given matriz 15 =450,

Answer 18e.

The determinant of a 3x3 matrix 15 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+bfe+ecdh)—|gec+hfa+idh)
g h i
5 5 F
—4 0 84 D=['D+56—192:]—{ﬂ+32ﬂ—196]
1 1 B

=—-136-124

=—260

Therefore, the determinant of the given matrix 1s _—Eﬁl}| .

Answer 19e.

The sum of the products for the diagonals that go up should be subtracted from the sum
of the products for the diagonals that goes down But the values in the diagonal that go up
are added to the values along the diagonal that go dewn The error 15 that addition 15 used
instead of subtraction.

The determinant of a 3 x 3 matrix 1 defined as

a b ¢
d e = (c;ré':ai + bz + ccﬂz) - (ge:'c + R + icif:).
g ki
Thus,

2 0 -1

4 1 6| =[104+0+(-8)]-(3+24+0).
-3 2 5




Ewvaluate.

[10+0+4(-8)]-(3+24+0)

2= 27
=23

Therefore, the determinant of the given matriz 15 —25.

Answer 20e.

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

That 15, we should repeat the first two columns to the night of the determinant. But in the
given problem, the first two columns are repeated to the left of the determinant. This wrill
give a wrong determinant of the matrix.

Answer 21e.

First, we have to find the determinant of the matrix in choice A
Ina 2 =2 matrix, the difference ofthe products of the elements on the diagonals 15 1ts

determinant.
a b
= ad —ch
c
Thus,
-4 1
= =431 - &(1].
N R ORY

Evaluate.
—4(3) - 6(1)

~12-6
= -18

The determinant of the matrixz in choice A 13 —18.
IMow, find the determinant of the matrix 1in choice B.
1 6

| 1(8) - 3(6)

3 8
3 - 18
= —10

The determinant 12 —10.



Find the determinant of the matriz in choice C.
5 =3
MR ORI

A
-5+ 21
16

Finally, find the determinant of the matriz in choice D.

5 =2
= 35 -1[-2
HEMEECRTE
= 20+2
= 27

. |92 -2 .
On comparing, we can see that the matrix |:1 5} has the greatest determinant.

Therefore. the correct answer 15 choice C.

Answer 22e.

The area of a triangle with vertices (x.3; ). (x5.; ). and (x;.)5) 1s given by

a b ¢

ﬂIEﬂZi%d e f
g h i

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

The given coordinates of the vertices of the triangle are 4(1.5). B(4.6). and C(7.3).
50 the area of the tnangle 1s

] e e ] e
(SR O T ST - O
[ — N T T
-1 =

5
6
3

Il
I

[(6+35+12)—(42+3+20)]

Il
-+
S e

(53-65)

Il
-+

(-12)
=6

Therefore, the area of the triangle 1s I£| i



Answer 23e.

The area of a triangle with vertices (x1, 1), (x2, y2), and (x5, ¥3) 13
oy 1
X vyl
x3 vy 1

where the symbol £ indicates that the appropriate sign should be chosen to yield a
posttive value,

The area of the triangle with vertices (4, 2), (4, &), and (8, 5) 1z
2 1

B8 1.
501

Area = il
2

Areag = +

e
—| 4
2

3

The determinant of a 3 = 3 matrix 15 defined as

@ b ¢
d e =Iicr.=3i+£:fg*+r:.:ﬂzjl—l{g€r:+ Ez_,?’.:'zr+1'.:ff:-).
g ki
Thus
42
|4 81 = £—[(32+ 16 + 20) - (64 + 20 + 8} |.
g 5 1
Evaluate.
i%[[32+16 +20) - (64 +20+8)] = i%[ﬁ% =)
1
=+—(-24
~(-24)
= +(-12}

since area 1s always posttive, choose the negative sign to vield a positive value.

Area=—{-12)=12,

Therefore, the area of the triangle with the given vertices 1z 12 square units.



Answer 24e.

The area of a triangle with vertices (x.31 ). (.3 ). and (x;.);5) is given by

a b c

Area=i%d e f
g h i

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

The given coordinates of the vertices of the triangle are 4(—4.6). B(0.3). and C(6.6).
50 the area of the triangle 1s

_4_

1
Area =1— 1
1

I
H+
el ]

1
1

L= T VAR o T = R P I =

0
6
4 6 14
0 0
6 6

L= T W R

I
[+

= bl | = | e

[(—12+36+0)—(18-24+0)]

+=(24+6)

= iE(EU}

=15

Therefore, the area of the tnangle 1s @ :

Answer 25e.

The area of a triangle with vertices (x1, 1), (x2, 320, and (x3, ¥3) 15

TR 1
Area = iE o ¥ 1.
xoyy |

The symbol £ indicate s that the appropriate sign should be chosen to yield a positive
walue.
The area of the triangle with vertices (=4, =), (=1, 2), and (2, =6 15
-4 -4 1
= & 1|
g =& i

1
Area = +—
2



The determinant of a 2 = 3 matrix 1= defined as

a & o
d e F| =lasi+ bfE + odh) — (gec + B + idb).
g B i
Thus,
—4 -4 1
i% -1 2 = i%[(—8+{—8]+6j—(4+ 24 +47].
2 —a
Ewaluate.
1 1
+T—|[—-8+ (- +&—([4+24+4 = *x—[—10 — 32
S8+ 8 +6) - ] = 21 )
1
=t —[—42
- (-42)
= i[—El:l

Zince area is always positive, choose the negative sign to vield a positive value.

Area=—(—21)=21

Therefore, the area of the triangle with the given wertices 12 21 square units.

Answer 26e.
The area of a triangle with vertices (x,.3). (x.; ). and (x;.;) is given by

a b ¢
Area:i%d e f
g h i

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

The given coordinates of the vertices of the trniangle are A[S,—dl:}, 3(6,3)= and C(S,—l).
50 the area of the triangle 1s

5 4 1
ﬁreazi%ﬁ 3 1
8 -1 1
5 4 15 —4
—+lls 3 i 3
2
g8 -1 18 -1
=i%:{15—32—6}—{24—5—24)]
1
=+—(-23+5
(-23+3)
—+11g)
2
=9

Therefore, the area of the triangle 1s M i



Answer 27e.

The area of a triangle with wertices (x1, 31), (%2, ¥2), and (x3, ¥3) 15

N 1
Area = iE ooy 1.
x3 yy 1

The symbol £ indicates that the appropriate sign should be chozen to wield a positive
value,

The area of the triangle with vertices (—6, 1), (=2, =6, and (0, 2} 1z

1 -5 1 1
Area = iE -2 =6 1/
o 31

The determninant of a 2= 3 matrix 15 defined as

@ b e
d e f =(a€i+bj%+cci§z)—(g€c+ }zﬁ+icﬂ::l.
g ki
Thus,
-6
i% -2 -6 1 =i%{[%+D+[—6)]—[D+[—18)+(—2)]}.
0 3 1
Evaluate.
1 1
iE{[35+o+(—5)]—[D+(—1e) +(-2)]} = J_rg(zmzo)
1
_i§(50)
= +(25)

mince area 15 always posttive, choose the positive sign to ywield a positive value.
Therefore, the area of the triangle with the given vertices 13 22 square units.



Answer 28e.

The area of a triangle with vertices (x.3 ). (2.3 ). and (x;.)5) is given by

a b c

Alﬂa=i%£f e f
g h i

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

The given coordinates of the vertices of the triangle are 4(—3.4). B(6.3).and C(2,-1).
50 the area of the tnangle 1s

-3 4 1
Area:ilﬁ 3 1
22 11
-3 4 1-3 4
-+ll6 3 16 3
22 a2 4
:i%:(—9+8—6]—(6+3+24}]
_+1(7-33
2
=J_rl.[—4ﬂ)
2
=20

Therefore, the area of the triangle 1s @] i
Answer 29e.

, , _ ax +hy =2 |2 b
We lenow that the coefficient matrix of the linear system 15 . The
ex +dv = §F

3058
coefficient matrix of the given linear system 1s [ i 2:|.



STEP 1 Evaluate the determinant of the coefficient matriz
Ina 2 %2 matrix, the difference of the products of the elements on the

diagonals 12 1ts determinant.

a &
‘ = ad —ch
e
Thus,
305
= 32)—-(-115).
MNEEONCT
Evaluate.
3[2) - [—1)[5) =645
=11
STEP 2 since the determinant 15 not 0, we can apply Cramer’s rule.
If det A= 0, then the system has exactly one solution The solution 1s
g b @ &
| Fd e f
dst A 7T e A
g b
. : i d
substitute the known values in x = and evaluate.
det A
=5
_ 10 2
11
_ 3(2)-10(5)
- 11
= -4
@ &
cubstitute the known values in v = —f and evaluate.
det A
5 3B
_ -1 10
11
_ 3{10) - (=1)(3)
11



CHECK
Eeplace x with -4, and ¥ with 2 1n the original equation and evaluate.

x4+ oy = 3 —x+ 2y = 10

3(—4) +5(3) £ 3 —(=4)+2(3)L 10

12+15L 3 4+6< 10
3= 3 v 10=10

Theretore, the solution 15 (=4, 3).

Answer 30e.

To solve the given linear system using Cramer’s rule, we have to find the determinant of
the coefficient matrix.

2x—y=-2
x+2y=14

The determinant of the coefficient matrix 1s

since the determinant 1s not 0, apply Cramer’s rule to find x and y

-2 -1
14 2

Therefore, the zolution 15 {2, 6} }




Answer 31le.

_ _ , ax +by =2 & b
We know that the coefficient matriz of the linear system 15 . The
ex +dy = e

5 1
coetficient matrix of the given linear system 1s {2 5} .

STEP 1 Evaluate the determinant of the coefficient matriz
Ina 2 %2 matrix, the difference ofthe products of the elements on the

diagonals 15 its determinant.

a b
‘=cxc‘f—cf:'
o
Thus,
5 1
= 5(=-53)-112).
S EECNO

Evaluate.
S=2) = 1[2) = =25 -2
= =27
STEP 2 since the detertminant 15 not 0, we can apply Cramer’ s rule.
If det A = 0, then the system has exactly one solution The solution 15
g b a @
= J d and ¥ = c J
det A det A
g b
, : F d
substitute the known values ih x = and evaluate.
det A
=40 1
11 -5
r= -——
=
_ (=40)(=5) - 1(11)
—27
_ o200 -11
—27

= -7



e =

- F

Substitute the known wvalues 1n » = and ewvaluate.
det A
3 —40
B 2 11
F T —27
_ 5011) — (-40)(2)
B —27
554 80
- =27
S
CHECK
Eeplace x with =7, and v with —5 in the original equation and evaluate.
Sx4+w = —40 2x— 5w = 11
5(=7)+ (-5) £ —40 2(-7) - 5(-5) 11
—35-5 21 —40 —14+25< 11
40 = =40 11 =11

Therefore, the solution 15 (=7, =50,

Answer 32e.

To solve the given linear system using Cramer’'s rule, we have to find the determunant of
the coefficient matrix.

—x+y+z=-3
dx—-y+4z=-14
x+2y—=z=9
-1 1 1
The determinant of the coefficient matrix A= 4 -1 4 |15
1 2 -1
-1 1 1|1 1

detd={4 -1 4|4 -1
1 2 -)j1 2
=(—1+4+8)—(-1-8-4)
=11+13
—24

since the determinant 1s not 0, let us apply Cramer s rule

3 1 1
14 -1 4
9 2 -1
X =
24
_(3+36-28)—(—9-24+14)
B 24

5419

24
=1



-1 -3 1

4 -14 4
1 9 -1
Y
(~14-12+36)—(-14—36+12)
- 24
48
T 24
—.3
11 3
4 -1 -14
12
°T 24
_(9-14-24)—(3+28+36)
- 24
96
24
)

Therefore, the solution is ||'kl 2.-4)|.

Answer 33e.
ax +bv+ez =
We lenow that the coefficient matrix of the inear system dx +ev + £ = & 15
gx + kv +iz = |

a &5 ¢

-1 -2 4
d e . The coeflicient matriz of the given linear systemi1s | 1 1 2.
ol & i 2 1 =3
STEP 1 Evaluate the determinant of the coefficient matrix
The determinant of a 3 = 3 matrix 15 defined as
a b«
d e f|=(aei+ bfg+cdh) - (gec + ki + idh).
g ki
Thus,
-1 -2 4
11 2|=[3+(-8)+4]-[8+(-2)+5].
2 1 =3
Evaluate.

[3+(-8)+4]-[8+(-2)+6] =-1-12



STEP 2 since the determminant 15 not 0, we can apply Cramer’ s rule.
If det A = 0, then the system has exactly one solution The solution is

i & ¢ a j a b
ke f d k f d e k
ko g & g k|
r=0— " yv=—— " and z = ——
det A det A det A
Jj b e
ke f
substitute the known values in x = E—E and evaluate.
det A
28 -2 4
-11 1 2
a0 1 -3
e 13
[84 + (-120) + (—44) | - [120 + (-56) + (-66) ]
B 13
—80+ 2
ESE:
= H
a j
d k f
cubstitute the known values in v = gf—z and evaluate.
det A
-1 28
1 -11 2
2 A0 =3
& 13
[(=33) +(-112) + 120 | - [(-88) +(-60) + 84]
B —1B
—25 4 &4
T T3

= =3



@ b
d e &
. _ g k|
substitute the known values in z = and evaluate,
det 4
-1 -2 28
1 1 -1
2 1 30
Fia=
-13
[(—30) + 44 + (=28) ] - (-56) + 11+ (-60)
- -13
_ —14 4105
- -13
= =7
CHECK
Eeplace x with &, v with =3, and z with —7 in the original equation and
evaluate.
—x— 2y +4dz = 28 x4+ 4 2z = =11
—6-2(-3)+4(-7) L -28 $+(-D+2(-7< -1
—6+6-282 —28 ~6= 3—25:& —1d
—28= —28 1. = =3
2x +v— 3z = 30
2(6) + (=3) - 3(-7) 30
12-3+21< 30
30 = 30 v

Therefore, the solution 15 (6, =3, =7



Answer 34e.

To solve the given linear system using Cramer’'s rule, we have to find the determinant of
the coefficient matrix.

dx+y+3z=T
2x—5y+4z=-19
x—y+2z=-2

4 1 3
The determinant of the coefficient matrix 4A={2 -5 4 |is
1 -1 2
4 1 34 1
detd={2 -5 42 -5
1 -1 21 -1
=(—40+4-6)—(-15-16+4)
=—15

Since the determinant 1s not 0, let us apply Cramer s rule

7 1 3
~19 -5 4
2 -1 2

=T
(~70-8+57)—(30-28-38)
B -15

15

15

=-1



4 7 3
2 -19 4
i -2 2

Y="" 15

(—152+28-12)—(-57-32+28)

=15
_-T5
= -
=5

4 1 7
2 -5 -19
1 -1 -2
15
(40-19-14)—(-35+76—4)
15

z

_-30
15
=2

Therefore, the solution 1s {—1, 5,2:] ;

Answer 35e.

ax + by + ez

“We know that the coefficient matris of the linear system dx + 2y + £

o Y

£x + hy +iz
5

d e f|. The coetlicient matriz of the given linear systems | 1

g k1

2



STEP 1 Evaluate the determinant of the coetficient matrizx
The determinant of a2 3 % 3 matrix 15 defined as

a & ¢
d 8 f|= [c;ré'i + bz + ca"}zj - [gé'c + R + ici’f:'j.
g ki
Thus,
5 -1 =2
1 3 4|=[15+(-8)+8]-[(-12)+(-80) + (-1)].
2 =4 1
Evaluate.
[15+ (-8)Y+8] - [(-12) +(-80) + (-1)] = 15+ 93
= 108
STEP 2 since the determminant 18 not 0, we can apply Cramer’ s rule.
If det A = 0, then the system has exactly one solution The solution 1s
i B ¢ @ i ¢ @ B
k e f d k f d & k
ik g § i g k|
i=———— y=——"—— adz = """ ——
det A det A det A4
i & o«
ke f
substitute the known values in x = E—I and evaluate.
det A
—& =1 -2
16 3 4
-1 -4 1
s 108
[(—18) + 60 + 128 | - [90 + 96 + (~16) ]
) 108
170 - 170
- 108



@ i
d k f
substitute the known values in v = g.ﬂ'—z and evaluate.
det 4
5 -6 =2
1 16 4
2 =15 1
= 108
[80 + (—48) + 30 = [ (-64) + (=300} + (-6) ]
) 108
62 + 370
CE
= 4
a b
d e Kk
. . g k|
substitute the known values in z = ~——— and evaluate.
det A
5 -1 -6
1 3 16
2 -4 =15
° T 108
[(—225) + (-32) + 24 | - [(-36) + (-320) +15]
B 108
—2334 341
s
=:.]
CHECK
Eeplace x with 0, v with 4, and z with 1 in the original equation and
evaluate.
dx—y—2z = -6 x+3v+4dz = 16
5(0)—4-2(1) £ -6 0+ 3(4) +4(1) 2 16
0-4-22 —¢ 12+42 16
= -5 16 =16 ¢
2x—4dv+z = -15
200)— 4(4)+1 2 -15
0-16+12 —15
-15 = -15

Therefore, the solution 15 (0, 4, 1),



Answer 36e.

To solve the given linear system using Cramer's rule, we have to find the determinant of
the coefficient matrix.

x+y+z=—8
3x—3y+2z=-21
-x+2y—-2z=11

1 1 1
The determinant of the coefficient matrix A=] 3 -3 2 |15
-1 2 -2
1 1 1j1 1
detA=|3 -3 2|3 -3
-1 2 -2-1 2
=(6—2+6}—{:3+4—6]
=9

Since the determinant 1s not 0, let us apply Cramer's rule

€ 1 1
21 3 2
11 2 -2

9
(—48+22-42)—(-33-32+42)

r =




3 21 2
-1 11 -2
F= 9
_ (42+16+33)—(21+22+48)
B 9
0
)
-0
1 -8
R R |
2 omn
°T 9
(-33+21-48)—(-24—-42+33)
- 9
~27
"9
——3

Therefore, the solution 1s [—iﬂ, —3]I|_

Answer 37e.

ax + by + ez
We know that the coefficient matrix of the linear system dx + ey + £

gx + Ay +iz
a b ¢ 3
& e f|. Thecoetficient matrix of the given linear system1s | =1
g kI 1
STEP 1 Evwaluate the determinant of the coetficient matrz
The determinant of a 5 * 3 matrix 15 defined as
a b ¢
d 8 f|= [c;reaz' + bz + r:cﬂz) - [gec + ki + icff:).
g ki
Thus,
3 -1 1
-1 2 =3 =[6+43+(-1]-[2+(-9)+1].
1 1 1
Ewaluate.

8+ 6
14

[6+3+(-1]-[2+(-9)+1]



STEP 2 since the determminant is not 0, we can apply Cramer’ s rule.
If det 4= 0, then the system has exactly one solution The solution 13

j b R B a b
ke f d k f d e k
Ik g 1 i g k|
r=— y= —— and £ = —m8 ——
det 4 det A det A
-
ke f
substitute the known values in x = L and evaluate,
det A
25 1 1
-17 2 =3
21 1 1
t T 14
[50+ 63+ (-17)] - [42 +(-75) +17 ]
B 14
96 + 16
RV
= &
a i
d k f
substitute the known values in » = g_.é'—z and evaluate.
det A
3025 1
-1 =17 =3
1 21 1
? 14
[(=51) +{-75) +(-21)] - [ (-17) + (-189) + (-25] ]
- 14
—147 + 231
T 1



a b
d e Kk
. . g h I
substitute the known values inh 2 = and evaluate.
det A
3 -1 29
-1 2 =17
1 1 21
o—
14
[126 +17 +(-25) ] - [50 + (-51) + 21]
- 14
_118- 20
14
=7
CHECK
Eeplace x with 8, v with &, and z wath 7 in the original equation and
evaluate.
Sx—y+z =25 —x+2y—3z = =17
3(8)-6+7 L 25 —g+2(6)- 3(7) <L -17
24-6+7 < 25 8+12-212 -17
25 = 25 v -17 = -17
x+yv+z =21
2+6+7 L 21
21 = 21

Therefore, the solution 15 (2, &, 7).

Answer 38e.

(Given that the determinant of a 2% 2 matrix 15 5.

b
So, any matrix (c;r d] with the condition ad —bc =5 is the required matrix
y C

21
For instance, ifA:[S 5] then det A=5.

Answer 39e.

a. First, we need to find the A5
since the dimension of the first matriz 15 2 = 2 and that of the second matrix 15

2 # 2, the product of the matrices 15 defined and it 15 a 2 »x 2 matrix

- | 2BFEDNED) 209 +(—1)(“4)}

L 1B+ 2(-2) 1{5) + 2(—4)

[3 14
=1 -3




How, find det AL

Ina 2 x 2 matrix, the difference of the products of the elements on the diagonals

15 its determinant.

a b
= ad —ch
i
Thus,
g 14
54| enos,

Ewvaluate.
5(=3) - (-1)(14)

~24 +14
~10

The determinant of A8 15 =10,

similarly, we can find the determinant of A and 5
det A =15
det B=-2

We can see that the value of det A5 15 the product of det A and det B Therefore,
det A8 = (det A)det 5.

h. e have detd =5

How, multiply each element of matriz 4 by & to find det 4.

2 -1
kA = k

2k -k

ko 2%

Ewvaluate the determinant of the matriz &4

2k —k
= k[ 2k) - k({—k
W EEECORETES
= 4i* + i*
= 5k

We note that the value of det &4 15 the product of det 4 and k. Therefore,
det kA =% det A



Answer 40e.

The area of a triangle with vertices (x. ). (3.3, ). and (x;,)5) is given by

a b c

Areazi%d e f
g h i

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

The given coordinates of the vertices of the Bermuda triangle are 4(0.0). B(900,—518),
and C (933,454} . 50 the area of the Bermuda tniangle 1s

0 0 1
Area = i% 900 518 1
938 434 1
0 0 10 0
=i%9ﬂﬁ =518 1900 -518
938 4534 1938 454

i%[(ﬂ+ﬂ+4ﬂ86&0}—[—485884 +0+0)]

%{894484}

=447242

=t

Therefore, the area of the Bermuda triangle 15 (447242 sq mmles| .

Answer 41e.

The area of a triangle with vertices (x1, 1), (2, ¥2), and (x5, ¥3) 13
(] 1
Area = iE ooy 1

x3 y3 1
where the symbol £ indicates that the appropriate s1gn should be chosento vield a
posttive value.
The area of the triangle with vertices (0, 0, (2, 2), and (3, 6) 1z
1 o 0 1
Lrea = ig 502 11
206 1



The determinant of a 3 % 3 matrix 15 defined as

a & ¢
d e J|=(agi+ bfg +cdh) - (gec + hfx + idb).
g h i
Thus
1 o o 1 1
=5 21 =iE[[D+U+SU)—[6+D+D)J.
206 1
Evaluate.
1 1
+—|{(0+04+30)-(64+040)=E=—[30-6
H(0+0+30) - (6+0+0)] = +1(30-5)
1
=+—{24
L2
= (12}

since area 15 always posttive, choose the negative sign to yvield a posttive value.

brea=12
Therefore, the area of the triangular region 12 12 sgquatre units.

Answer 42e.

Let x = number of people for floor seats
¥ = number of people for other seats

According to the given data, the total number of people 15 6700, that 1s
x+y=6700 R 1
Since the cost of each seat 1s given and the total income is $185_500, we have

40x +25y =185500 S 1.

Equation 1 and 2 form a system of linear equations



Using Cramer’s rule let us solve the equations.

The determinant of the coefficient matrix 1s
1 1
40 25|

=25-40=—15

Since the determinant 1s not (0, apply Cramer’s rule

6700 1

‘ISSSUU 25
~15

_ 167500-185500
a -15
~ —18000
15
=1200

xX=

1 6700
_‘4ﬂ 185500
15
_ 185500 — 268000
B ~15
82500
~-15
=5500

¥

The solution is |(1200.5500)|.




Using the substitution method, let us solve

Equation (1) 1s called the substitution equation, x+ y=6700
Thus it becomes, y=6700—x
Let us substitute this in equation (2)

40x + 25y =185500
40x +25(6700 - x) =185500

40x+167500—-25x =185500

15x =1800
x=1200

Now substituting 1200 for x 1n the substitution equation, we can solve for y

y=6700—x
=6700-1200
=35500

The solution is |(1200,5500)|.

Using the elimination method, let us solve
Multiply equation (1) by —40 so that the vanable x gets eliminated when added.

—40x— 40y = —268000
40x +25y =185500
~15y =-82500
v =5500

To find x, we substitute 5500 for y in equation (1) and solve for x:

x+y=6700
x+5500=6700
x=1200

The solution 1s |(1200.5500)|.

On comparing all the methods we find the Cramer’s rule 1s preferable for this situation.



Answer 43e.

a. Let x represent the number of single scoop cones, ¥ represent the number of
double scoop cones, and z represent the number of triple scoop cones.
Write a verbal model for the given situation.
We lnow that the sum of the numbers of single scoop cones, double scoop cones,
and that of the triple scoop cones gives the total number of cones.

Fumber Fumber HMumber Total

of single +  of double +  of tnple = number
SCOOD CONES SCOOR CONES SCOOR CONES of cones
P + l + \F = P
x + ¥ z 120
It is given that the selling price is $134.
020 . Mumber 1.20 - Mumber 1.60 - Humber _
; ; melling
Of single  + of double + of triple = .
price
SCOORS SCOORS SCoOOps
1 \p A 4
+ + =
0.90x 120y 1.60z 124

The number of single scoops 15 the sum of the numbers of the double and triple

SCOOPS.
Iumber Mumber MNumber
of single = of double +  of triple

SCOOP CONES SCOOp CONES SCOOP CONES

\p = ! + l

= ¥ e z
Thus, the system of equations 1s
x+ ¥y + oz =120 [1)
0.90x +1.20p0 4+ 160z = 134 [2:1
x=yv+z . (3)



Eewrite equation (). For this, subtract x from each side of equation (3.
—x+y+z=0

The new system of equations can be written as
x+y+z=120

—x+y+z=0

0.90x +1.20p+ 1.60z=134.

ax +hvy+ez =
We know that the coefficient matrix ofthe linear system dx +ev + £ = & 15
gx +hy +iz =

@ b ¢ 1 1 1
d & f| Thecoefficient matrix of the new linear system 15 | —1 1 1.
g ki 0% 12 146

Evaluate the determinant of the coefficient matriz
The determinant of a 3 = 2 matrix 15 defined as

a b ¢
d e [f|= [c;rea'i + bie + ccﬂz) - [gé'c + R + iciE:':].
g ki
Thus,
1 1 1
-1 1 1 |=[16+09+(-1.2)]-[09+12+(-16)].
09 12 16

Evaluate.

[L6+09+(-1.2)]-[09+1.2+(-1.6)]

13-05
0.8

mince the determinant 15 not 0, we can apply Cramer’ s rule.
If det A= 0, then the system has exactly one solution The solution 1s

i & @ j < a b =
k e f d k F d e f
ik g I i g k1
r=— =  adz="—"— "



i b o

ke f
. _ Ik
substitute the knewn values in ¥ = ——— and evaluate.
det A
120 1 1
0 1 1
124 1.2 1.6
x =
0.8
[192 + 134 + D) - [134 + 144 + D)
B 0.8
_ 326- 278
- 08
= &l
a j
d k& f
substitute the known values in y = gf—: and evaluate.
det A
1 120 1
-1 0 1
0% 134 16
= 08
[0+108 + {-134)] - [0+ 134 + (- 192} ]
B E
_ —26+58
- 08
= 40
a b ¢
d e F
substitute the known values in z = H; and evaluate.
det A
1 1 120
-1 1 0
0% 12 134
. 0.8
[134 + 0+ {-144)] - [108 + 0 + (- 134} ]
B 0.3
10+ 26
08
= 20

The solution 15 (60, 40, 207,
Therefore, 60 single scoop cones, 40 double scoop cones, and 20 triple scoop
cones were sold



We know that 60 single scoop cones, 40 double scoop cones, and 20 triple scoop
cones were sold

First, multiply 0.9 by 0.1 to find the prices of the single scoop cones after ratsing
the price by 10%.
(0.0 1H=002

Now, add 00910 0.5,
009+09%=05%
After raising the price of the single scoop cones by 10%, its price 15 £0.98,

similarly, we can find the find the prices for the rematning ice cream cones.
The prices of the double scoop cones after raising their prices by 10% 15 $1.32
and that of triple scoop cones 13 £1.76.

It 15 given that the number of each size of cone sold falls by 2%,
Find the number of the single scoop cones sold after the rize in price. For this,

first multiply 60 by 0,05
G0(0.057 =3

MNow, subtract 3 from &0,
B0 -3=57

Thus, 57 single scoop cones were sold after the rise in price.

simitlarly, we can find the number of the double and triple scoop cones sold after
the rize in price.

Thus, 38 double scoop cones and 19 triple scoop cones were sold after the rise in
price.

MNow, multiply the number of each size of cone by the corresponding price and
then add each product to find the revenue from the cone sales.

57(0.99) + 38(1.32) + 19(1.76) = 140.03

Therefore, the revenue from the cone sales 1z $140.03.



Answer 44e.

Let x, y, and z represent the atomic weights of fluonne, sodium, and chlorine.
From the given data, we can construct the following equations

x+y=42
y+z=>5805
5x+z=1305

1 1 0
The determinant of the coefficient matnx A=|0 1 1 15
5 0 1

1 1 g1 1
detA=0 1 1j0 1
50115 0

=(1+5+0)—(0+0+0)
=6

Since the determinant 1s not 0, let us apply Cramer’s rule

42 0

585 1
1305 0 1
y=1-- 1

6
_(42+130.5+0)—(0+0+58.5)

6

1
1

_T725-585
6
_114

6
=19



1 42 0
0 585 1
|5 1305 1

6
_ (58.5+210+0)—(0+130.5+0)
N 6
_ 268.5-130.5

(130.5+292.5+0)—(210+0+0)
6

_213
6
=355

Therefore, the atomic weight of fluorine, sodium. and chlorine is

respectively.

Answer 45e.

a. The area of a triangle with vertices (x1, 1), (x2, v2), and (x5, ¥3) 15

o 1
xy ¥y 1
o yy o 1

1
Area = +—
2

(19,23,and_35.5)

where the symbol £ indicates that the appropriate sign should be chosento yield a

positive value,

The top triangular region has the vertices (0, 700, (70, 128), and (124, 26). Thus,

the area 15

; o 70 1
Area = iE 0128 1|
124 36 1



h.

The determinant of & 3 = 3 matrix i3 defined as

@ b«
d e f|=(asi+ bfg +cdh) - (gec+ ki + idb).
g ki
Thus
1 o 70 1 1
iE 0128 1| = iE[(D + 8680 + 2520) - (15872 + 0 + 4900)].
124 36 1
Evaluate.
i%[[ﬂ + 8680 + 25200 - (15,872 + 0 + 4900:}1 = i%[l 1,200 — 20,772)
1
=+ (-9572
L(-9572)
= +[-4786)

since area i3 always posttive, choose the negative sign to vield a positive value.

Area=—{-4786) = 4736

The area of the top triangular region 15 4756 mi’,

The bottom triangular region has the wertices (0, 700, (67, 0, and {124, 26). Thus,

the area of the top triangular region 1s

0 70 1
ﬁreazi% &7 0 1)
124 36 1
Evaluate.
0 70 1
i% 67 0 1 =i%[[msaamzmz)—(o+o+4590)]
124 36 1

- i%(n,ugz ~ 4690)

= +(3201)

since area 15 always posttive, the area of the bottom triangular region 15 2201 mi?

We lenow that the area of the top triangular region 15 4786 mi® and that of the
bottom triangular region 13 3201 mi.

Add the areas of the top and the bottom triangular regions to find the total area.
4786 + 3201 =7987

Therefore, the total area 13 7957 tis.



We have to connect the vertices (70, 128) and (67, 0% with a line segment. Using
this figure, we can find the area

Vernal, UT_ (70, 128)

Price, UT
{0, 70)

Crrand
Junetion,
O

(124, 36)

Moah, UT ~ (67, 0)
Answer 46e.

The area of a triangle with vertices (x.3 ). (.3, ). and (x;,1;) is given by

a b ¢

Arﬂa=i%cf e f
g h i

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

The given coordinates of the vertices of the triangle are 4(0,0). B(100.50). and
C[x, lﬂﬂ} . But the area of the tnangular region 1s 5000 square feet, so

0o 0 I
Areazi%lﬂﬂ 50 1

x 120 1

0o o0 10 0
55{}[}:%1&{: 50 1100 50

x 120 1 x 120

5500 =i%[{ﬂ+ﬂ+12ﬂﬂﬂ}—(5{}x+ 0+0)]

5500 = i%{llﬂl}ﬂ—iﬂx}

11000 = +(12000—50x)

If 11000 =12000—-50x If 11000 =—-12000 +50x
—1000 =-50x 23000 =50x
20=x 460 =x

According to the given graph, the value of x cannot be 460.
Therefore, the farmer plants the final post when i



Answer 47e.

substitute 8 for x in the given function to evaluate f5).

AN=8-12

simnplify.
ba—-12=-4

The given function evaluates to —4.

Answer 48e.

The given functionis f(x)=4x+8
To find f(7). we have to substitute x=7 in the above equation.

F(7)=4(7)+8
=28+8
=136

Therefore, [ (?] =|36/.

Answer 49e.

substitute =5 for x 1n the given function to evaluate f/1-5).

f=5y= (=5 - 10

mimp ity
(-5)*- 10 = 25-10

15

The given function evaluates to 15
Answer 50e.

The given function is f(x)=—x"+2x

To find f (3} we have to substitute x =3 in the above equation.

F(3)=-(3)+2(3)
=—9+6
=3

Therefore, [ (3) =[3].



Answer 51e.
substitute 4 for x 10 the given function to evaluate /4.
A= —4+5
simplify.
(-4 4+5

—16 -4 +5
= -15

The given function evaluates to =15

Answer 52e.

The given functionis f(x)=x"—2x+4
To find f (—2_} . We have to substitute x =—2 in the above equation.

f(-2)=(-2)' -2(-2)+4
—4+4+4
=12

Therefore, f (—2) = _

Answer 53e.
Step 1 "We graph each inequality in a system separately to get the graph of that system.

Let us first graph x + y = 3. Graph the boundary line for this inequality,

x +y =273 For this, rewrite the equation in slope-intercept form.
y=3-x

Find zome points that are the solutions of the equation. Choose some values for x
and find the corresponding values of v

x[-2]-1]o0]1] 2
y| 5] al3]2]1




Plot these points and draw a solid line passing through them since “ =7 15 the
inequality symbol used.

A,

Mow, test a point in either of the regions formed by the line to check which region

15 to be shaded. Let the point be {0, 0.

substitute O for x and v in the first tnequality.
x+y =3
0+0 2 3

0= 3 *

W

Theretore, shade the region that does not contain (0, 0.

e |
6 -5 4329 | 12 3\4 5 6x




Let us first graph the second inequality. Graph the boundary line for this
inequality, 4x +y <= 4.

The slope-intercept form of the equation dx + v =4 13 v =4 — 4x. First, graph the

equation ¥ =4 —4x and draw a dashed line passing through them since “<7 13 the
inequality symbol used.

v A,
1
T
dx+ y=4 ‘.ﬁ
|}
3
4 h
5
31
[}
2l
L
1]
1
- - -
6 54321 | %2 3 45 6x
4 3
3 "|.
]
3 Y
1'|.
- i
Y b

How, test a point in either of the regions formed by the line to check whichregion
15 to be shaded. Let the point be {0, 0},

substitute 0 for x and y 1n the first inequality.
dx + v < 4

4(07+0
l
0

N L

4
4
4 v

Therefore, shade the region that containg (0, 0).

N A,

]
dx+ =4

el @

= b e

.
8 -5 4 -3 -2 -1 2 3 4 5 6x

- 3




Step 2 We need to identify the region that 15 common to both the graphs. This can be
done by drawing the two graphs on the same set of coordinate axes.

x+ypz3 k, 3‘1‘
4-"-“"}"{4:'. >

The solution 15 the region shaded 1n purple.

Answer 54e.

To graph 2x—y=2. we begin by graphing the boundary line 2x—y=2. Since the
inequality contains an = symbol, the boundary 1s a solid line. Because the coordinates of
the test point {:U}D) does not satisfy 2x—y =2, we shade the side of the boundary that

does not contain (D}D) )

Graph the boundary: 2x—y=2

x |y | (xy)
0 | =2 |(0,-2)
1 | o | (L0)

Shading: Check the test point (0,0)
2x—y=2
2(0)-0=2
0=2

(0,0) is not a solution of 2x—y =2

We superimpose the graph of 5x—y=2 on the graph of 2x—y=2 so that we can
determine the points that the graphs have 1 common.

To graph 5x—y =2 we graph the boundary line 5x—y=2_ Since the test pomnt (ﬂjﬂ)
does not satisfy 5X— ¥ =2 we shade the half plane that does not contain ({L D}.



Graph the boundary: 5x—y =2

x ¥ (x.¥)
-2 | (0,-2)
1 3 | (L3)

Shading: Check the test point (0,0)
5x—y=22
5(0)-0=2
0=2

(0,0) is not a solution of Sx—y =2

In the above figure, the area that 1s shaded twice represents the solutions of the given
system. Any point in the doubly shaded region 1n purple has coordinates that satisfy both

inequalities.



Answer 55e.

Step 1 "We graph each inequality in a system separately to get the graph of that system.

Let us first graph 4« + 3y = 1. Graph the boundary line for this inequality,
dx + 3y =1 For this, rewrite the equation 1n slope-intercept form.
-1+ 4x

Y= 3

Find some points that are the solutions of the equation. Choose some values for x
and find the corresponding values ofy.

x|[-5[-2]1]4
y|-7]-2]1]5

Plot these points and draw a dashed line passing through them since “>" 15 the
inequality symbol used.
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Mow, test a point in either of the regions formed by the line to check which region
15 to be shaded. Let the point be (0, 0},

substitute 0 for x and y in the first inequality.

dx + 3y = 1

4(0)+3(0) £ 1
= 1

0

*

Therefore, shade the region that does not contain (0, 0.

h'*'_l' ..ﬂ#.
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Let us first graph the second mequality. Graph the boundary line for this
inequality, —x + v = 4.

The slope-intercept form of the equation —x +v =4 1z v =4 + x. Furst, graph the
equation ¥ =4 + x and draw a solid line passing through them since ™ 27 15 the
inequality symbol used.




Mow, test a point in either of the regions formed by the line to check which region

1z to be shaded. Let the point be (0, 0,

substitute O for x and v 1in the first inequality.
-x+y 2z 4

—0+0
0
0

[ o W

4
4
4

[

Therefore, shade the region that does not contain (0, 07

o

5

A

7 654321




Step 2 We need to wdentify the region that 15 common to both the graphs. This can be
done by drawing the two graphs on the same set of coordinate axes.

E‘} J.r‘r
G fr’
4 4
3 o -
S dx=3y>1
21 el xEyzd

3 F
12 3 475 B X

The solution 15 the region shaded in purple.

Answer 56e.

To graph y<—x—5. we begin by graphing the boundary line y=—x—-5. Since the
inequality contains an < symbol, the boundary 1s a dashed line. Because the coordinates
of the test point (D}ﬂ} does not satisfy ¥ <—x—5, we shade the side of the boundary that

does not contain {ﬂ}[}) y

Graph the boundary: y=—x-5

x v | (xy)
0 | -5 | (0,-5)
-5 | 0 |(-50)

shading: Check the test point (D; [I)
P E=
0«<-0-5
0«<-5

I:[IJ'D] 1s not a solution of y<—x-5

We supenimpose the graph of ¥y <3x+1 on the graph of y<-—x—5 so that we can
determine the points that the graphs have 1n common.

To graph y<3x+1, we graph the boundary line y=3x+1. Since the test point [UJEI)
satisfy }<3x+1, we shade the half plane that contains (0,0).



Graph the boundary: y=3x+1

x |y | (xp)
(0.1)
1 | 4 | (L4)

Shading: Check the test point (ﬂ,ﬂ}
y=<3x+1
0<3(0)+1
0<1

(0,0) is a solution of y <3x+1

In the above figure, the area that 1s shaded twice represents the solutions of the given
system. Any point in the doubly shaded region in purple has coordinates that satisfy both



Answer 57e.

since the dimension of the first matriz 13 2 = 2 and that of the second matrizis 2 = 2,

the product of the matrices 13 defined and it 15 a & = 2 matrix.

STEP 1 Lultiply the numbers in the first row of the first matrix by the numbers 1n

the first column of the second matniz. Add the products and put the result
in the first row, first column of the product.

T

STEP 2 Lultiply the numbers in the first row of the first matrix by the numbers 1n

the second column of the second matriz. Add the products and put the
result in the first row, second column of the product.

[2 —4} [—3 0} {2(—3)+(—4)(1} 2(0)+(—4)(?)}

6 1|l 1 7|

STEP 2 Lultiply the numbers in the second row of the first matriz by the numbers
in the first column of the second matriz. Add the products and put the
result in the second row, first column of the product.

[2 —4} [—3 o}z [2(—3)+[—4)[1) 2[0)+(—4)(7’)}

6 1]l 1 7] [8(-3)+1(1)

STEP 4 Llultiply the numbers 1n the second row of the first matniz by the numbers
in the second column of the second matrix. Add the products and put the
result in the second row, second column of the product.

{2 —4} [—3 D}z {2(—3)+(—4)[1) 2(0)+(—4)[7)}

6 1|1 7] [6(-31+1)  6(0)+1(T)

STEP 5 simplify the product matriz

{2(—3)+(—4)[1) 2(0)+(—4)[?)} _ [—m —23}

6(-3)+1(1)  6(0)+1(7) -17 7

2 =4|(-3 0 -10 -28
Therefore, = .
[6 1:| [ 1 T":| [—17" T":|



Answer 58e.
The product of an mxn matrix 4 and an nx p matnx B i1s an mx p matrix C where

€5 =2 dsDy
Since 4 15 a 2x2 matrix and 5 1s a 22 matnx, the product of AB i1s defined.

Therefore,

6 -8)(0 5\ (—6(0)+(-8)(7) —6(5)+(-8)(1)
(2 —-’J[’f JIE(GH—&U{?) 2(5)+(-4)(1)
_{0-56 —30-8
~10-28 1{3—4]

(56 38

28 5]
s il —56 —38
e product 18 (—28 6]

Answer 59e.
since the dimension of the first matriz 15 2 % 2 and that of the second matriz iz 2 x 2,

the product of the matrices 15 defined and 1t 15 a 2 = 2 matnix.

STEP 1 Lultiply the numbers in the first row of the first matrix by the numbers 1n
the first column of the second matriz. Add the products and put the result
in the first row, first column of the product.

S

STEP 2 MMultiply the numbers in the first row of the first matriz by the numbers in
the second column of the second matriz Add the products and put the
rezult in the first row, second column of the product.

[1 u} [—5 m} {1(—5) +0(2) 1(10) + D[D)}

3 2l 2 of”



STEP 2

STEP 2

STEP 5

Multiply the numbers in the first row of the first matriz by the numbers in
the second column of the second matnz Add the products and put the
result in the first row, second column of the product.

E _2”—2 1;}=[1(—5)+0(2) 1[1D)+D[D)}

Llultiply the numbers in the second row of the first matrix by the numbers
in the first column of the second matriz. Add the products and put the
result in the second row, first column of the product.

[1 0“—5 16}_[31(—5)%[2) 1(10)+U(D)}

3 20 2 0 [3(-31+(-2)(2)
simplify the product matriz

[ 1{=5% + 0(2) 1{10% + 0(0) }: [—5 m}

3(=5)+ (~2)(2) 30100+ (-2)(0) |~ [-19 30

1 0O[=-5 10 =5 10
Therefore, = .
[3 —2} [ 2 D} [—19 30}



