3. Sistemas de equacoes

1.1 x=numero de pessoas; y = numero de barcos  Pag. 70

y-8x=5 y=8x+5
y-7x=11 y=7x+11

y=8x+5 y=8x6+5 y =53
8X+5=7x+11 x=6 ~]x=6

Foram transportadas nos barcos 53 pessoas.
y+5=x+2 y—-x=-3

x=4y X=4x1 X=4

< y—4y=—3© y=1 < y=16

Solugdo: x =4 ey = 16.

1.2 a) {x+5y=2x+y©{—x=—4y

b) {x=2y—3 {x=2y—3
o

Xx=5y-3x 4x=5y
X=2y-3 x=2y-3
“14x(2y-3)=5y T |8y-12=5y

x=2y-3 X=2x4-3 x=5
“lay=12 T y=4 Tly=4

Solugdo: x=5ey=4.

2.1 Sgjam:
X = niimero de cestos sem defeito;
y = niimero de cestos comem defeito.

Pag. 71

X+ y=160 x=160-y
3x-5y =400 " |3x(160 - y) -5y = 400

x=160-y x=160-y
480-3y -5y =400 —-8y=-80

x =160-10 x =150
y=10 y=10

Foram produzidos 10 cestos com defeito.

2.2 Sejam:
X = numero de pombos;
y = niimero de pombas.

x+y=100@ X+ (x+20) =100
Xx+20=y X+20=y

2x =80 X =40 X =40
S1x+20=y T\y=40+20 < \y=60

Nasceram 60 pombas.

3.1 |2x+y-5z=8 2Xx+y-5z=8 pég.73
y=3z+x & y=3z+Xx
4x—-8=0 4x=8

2x2+y-5z=8 [4+(3z+2)-5z=8

=3 y=3z+2 & y=3z+2
X=2 X=2
-2z=2 z=-1 z=-1
oiy=3z+2e{y=3x(-1)+2={y=-1
X=2 X=2 X=2

A solugio do sistema é: (2, -1, 1)

3.2 x+3z=10 x=10-3z
x—y+z=2¢1{ (10-32)-y+z=2
3x+4y=11 |3x(10-3z)+4y=11

x=10-3z x=10-3z
= -y+2z=-8 & y=8-2z
30-9z+4y=11 (30-9z+4x(8-2z)=11

x=10-3z x=10-3x3 x=1
S Yy=8-2Z ©{1y=8-2x3 &qy=2
-17z=-51 z=3 z=3

A soluggo do sistema é: (1,2, 3)
3.3[4x-3y+z=10 z=10-4x+3y
2x-4y+52=1042x-4y+5x(10-4x+3y) =10

X+5y+z2+9=0 X+5y+(10-4x+3y)+9=0

z=10-4x+3y z=10-4x+3y
& 42Xx-4y+50-20x+15y =10 {-18x+11y =-40

-3x+8y=-9-10 -3x+8y=-19
z=10-4x+3y Z=101—84X-L-1§y
& {-18x+11ly=-40 & y=);7;
-3x+8y=-19
_3x+8x(¥j=_19

z=10-4x+3y z=10-4x+3y

18x — 40 18x - 40
= =— = y=—-——
11 11
_ 144x 320 _ o |-33x+144x _-209+320
11 11 11 - 11

z=10-4x+3y z=10-4x1+3y

18x—-40 18x1-40

& = &y y="—F—
11 11
111x =111 x=1

z=10-4x1+3x(-2) z=0
=4 y=-2 Sy=-2
x=1 x=1

A solugiio do sistema é: (1, -2, 0)



4.1 (4x-3y+2z=6 Pag. 75
2x-y+5z=10
X+2y—-z=-7

4x-3y+2z=6 4x-3y+2z=6
—2x92X—-y+5z2=10& ¢-4x+2y-10z=-20
—-4x| X+2y-z=-7 —-4x-8y+4z=28
12eq 4x-3y+ 2z=6 12eq 4x-3y+2z=6
2%eq -4x+2y-10z=-20 3.?eq. -4x-8y+4z=28

-11y+6z=34

-y-8z=-14
4x-3y+2z=6
(g -y-8z=-14
-11y+6z=34
-11x[-y-8z=-14 11y +88z=154
—11y+62=34" | -11y+62=34
94z =188
z=2
4x-3y+2z=6
(2)§ -y-8z=-14
z=2
2%eq -y-8z=-14
8x3.7 eq. 8z=16
-y =2
y=-2
4x-3y+2z=6
3 y=-2
z=2
4x—-3y+2z=6 4x—-3y+2z2=6 x=-1
3x y=-2 == 3y =6 iy=-2
—2x z=2 -2z=-4 |z=2
4x =-4
x=-1

A solugio do sistema é: (-1,-2,2)

4.2 (5x+6y+4z=3
2x-3y+5z=10
3x+2y-2z=-1

5x+6y+4z=3 Sx+6y+4z=3

-%%x42x—-3y+5z2=10 < —5x+12—5y—22—52=—25
-%x|3X+2y-2z=-1 10 10 5
SX——y+—z==

3 3 3

1.2 eq. 5X + 6y+4z=3 12eq. 5x + 6y+4z=3

15 25 10 10 5

22 e -5x+—y-—z=-25 3.2eq. -5x—-—y+—z==
@ 27772 4 37t 3773

27 17 8 22 14
—y-—z=-22 —V+—z=—

2 2 3 3 3
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Sx+6y+4z=3 5x+6y+4z=3

(1) %y—%z:—ZZ@ 27y—-17z2=-44
8 22 14 8y+22z=14
377373

27y-17z=-44

27y -17z=-44
_oyx| 8y+22z=14 C)p7y-294,__378
8 8
_730,_ 730
8 8
z=1
5x+6y+4z=3
(2)127y-17z=-44
z=1
2%eq 27y-17z=-44
(17x) 3.2 eq. 17z2=17
27y =-27
y=-1
5x+6y+4z=3
® y=-1
z=1
5Xx+6y+4z=3 5Xx+6y+4z=3 x=1
—6x y =-l& -6y =6 o©4qy=-1
—4x z=1 —4z=-4 z=1
5x =5
x=1

Asolugio do sistema é: (1,-1,1)

4.3 (8x+4y+3z=14
Ax+2y-z=2
x—-3y+5z=11

8x+4y+3z=14 8x+4y+3z=14
—-2%4 4X+2y-z2=2 &9 -8x-4y+2z=-4
-8x| x=-3y+5z=11 -8x+24y-40z=-88

12eq 8x+4y+3z=14 1.2eq 8x+ 4y +3z=14
22eq -8x-4y+2z=-4 3.2eq. -8x+24y-40z=-88

5z=10 28y—-37z=-74
z=2

8x+4y+3z=14
(1) z=2
28y-37z=-74

37x% z=2 37z=74
28y-372=-74 |28y -372=-74
28y =0

y=0



8x+4y+3z=14

(2 z=2
y =0
8x+4y+3z=14 8x+4y+3z=14 x=1
-3x% z=2 & -3z=-6 ©41y=0
—4x y =0 -4y =0 z=2
8x =8
x=1
A solugdo do sistema é: (1 ,0 ,2).
51 2x+y=4 Pég??
X+y+z=1
y-z=1
210 1 1 1 0 1
D=1 1 1|=2x -1x +0x
1 -1 1 -1 1
0 1 -1
=2x(-1-1)-1x(-1-0)+0=
=—4+1=-
4 1 0
—111—411 110 1
D= A TR Il VR | Rttt TR
1 1 -1
=4x(-1-1)-1x(-1-0)+1x(1-0) =
=-8+1+1=-6
240 1 1 4 0 4 0
D=11 1|=2x -1x +0x
1 -1 1 -1 11
0 1 -1
=2x(-1-1)-1x(-4-0)+0=
=-4+4=0
2 1 4
_111_211114 014
P: = | il T il R
011
=2x(1-1)-1x(1-4)+0=
=0+3=3
Donde:
x=;6=2;y=£=0;z=i=_1
-3 -3 -3
A solugiio do sistema é: (2,0, -1)
5.2 4x-3y=5
2y-3z=5
z+3x=5
4 -3 0
p=lo 2 —g=ax’ Joox[> Yiax> °
= —o|=4X —UX X
01 o 172 -3
3 0 1
=4%x(2-0)-0+3x(9-0) =
=8+27=35

53

> 30 -3 -3 0 -3 0
D,=|5 2 —3=5x0 1—5x0 1+5x2 -3
5 0 1
=5x(2-0)-5x(-3-0)+5x(9-0) =
=10+15+45=70
q:é Z —03=4x5 _3‘—0x5 0‘+3x‘5 0
5 1 5 1 5 -3
35 1
=4x(5+15)-0+3x(-15-0) =
=80-45=35
4 -3 5
D=0 2 5= ax|° 5‘—Ox_3 5‘+3x_3 5‘
0 5 0 5 2 5
3 0 5
=4x(10-0)-0+3x(-15-10) =
=40-75=-35
Donde:
NP - P -
35 35 35
A solugio do sistema é: (2,1,-1)
3x—4_y+3=O 3x—4=y+3
5 2 5 2
Ax-7y=-3 &94x-7y=-3
z+3y=16 z+3y=16
2(3x-4)=5(y+3) [6x-5y=23
=4 4x-7y=-3 << 34x-7y=-3
z+3y =16 z+3y=16
6 -5 0
-7 0 -5 0 -5 0
D=|4 -7 0/=6x 3 1‘—4x 3 1‘+Ox_7 0‘
0 3 1
=6x(-7-0)-4x(-5-0)+0=
=-42+20=-22
q:i j g=23x_7 0‘—(—3))(‘_5 0‘+16x‘_5 0
3 1 3 1 -7 0
6 3 1
=23x(-7-0)+3x(-5-0)+16x(0-0) =
=-161-15=-176
6 23 0
-3 0 23 0 23 0
D=4 -3 O=6x16 1‘—4x16 1‘+Ox_3 O‘
0 16 1
=6x(-3-0)-4x(23-0)+0=
=-18-92=-110
Dz=i —? 3z=6x_7 _3— x_5 23+0x_5 23‘
3 16 3 16 -7 -3
0 3 16

=6x(-112+9)—4x(-80-69)+0 =
= —618+596 = —22

3. Sistemas de equacoes



Donde:
176 _g., 7110 . 22 _

1

X = =8;y= = =42
-22 y =22 =22

A solugio do sistema é: (8,5, 1).

1.( x+y=3 x=3-y
2x+3y=5"16-2y+3y=5

@{x=3-(-1)©{ X =4

y=-1 y=-1
A soluggo do sistema é: (4 s —1).

Resposta: (A)

Nota: Por lapso, a solugdo no manual esta incorrecta.

X+Yy

3 =2(x-vy) X+y=6(x-y)
1—y_x—1_2(y+1)© 1_Ty=%
2 3 3

X+y=6Xx-6y -5x=-7y
131-y)=2(x-2y-3) <

—2x+y=-9 y=2x-9
-9x =-63 Xx=7 X=7
< y=2x—9©{y=2x7—9©{y=5
A solugiio do sistema é: (7, 5).
Resposta: (A)
X+3y+5z=2 x=2-3y-5z

2x-2y-2z=4&42(2-3y-52)-2y-2z=4
3x+2y+4z=5 3(2-3y-5z)+2y+4z=5

x=2-3y-5z x=2-3y-52
&44-6y-10z-2y-27z=4& -8y=12z
6-9y-152+2y+4z=5 -7y=11z-1
Xx=2-3y-5z x=2-3y-5z
=2 ——Ez =4 ——Ez
=773 =78
4
—7[—Ez)=llz—1 —8—2—112=—1
8 8

x=2-3y-5z x=2-3y-5z

=2 y——gz o y——ExZ
8 8
84z-88z=-8 z=2

x=2-3(-3)-5x2 x=1
=2 y=-3 oqy=-3
z=2 z=2

3-3y=2x-4y-6

5x=7y 5x=7(2x-9) 5x=14x-63
L=y L=t p=—
y=2x-9
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A soluggo do sistema é: (1, -3, 2).
Resposta: (A)
4. Uma vez que o sistema é o mesmo do Exercicio 3,

ja sabemos que a soluggo é: (1,-3,2).
Logo, o sistema é possivel e determinado.

Resposta: (A)
5. Xx+z=0 X=-z
2x+2y=0&42(-z)+2y=0
y+3z=0 y+3z=0
X=-y x=0

= y=z &4y=0
z+3z=0 z=0

A solugiio do sistema é: (0,0, 0).

Resposta: (Q
6. (3x-2y+4z=5 [3x-2(2-4x+32)+4z=5

4x+y-3z=2 & y=2-4x+3z =4
6x+7y-17z=4 |6x+7(2-4x+32)-17z=4

3X—4+8x—-6z+4z=5 11x-2z=9
= y=2-4x+3z &4 y=2-4x+3z
6x+14-28x+21z-17z2=4 -22x+4z=-10
( 9+2z 9+2z
X= X =
11 11
= y=2-4x+3z = y=2-4x+3z

—18-47+47=-10
—22(91122)+4z=—10 zraz

( 9+2z
X =
11
<qy=2-4x+32
0z=8

O sistema é impossivel.

Resposta: (A)
7.1 { xoy=2 [ y=x-2 Pag. 79
X +4y* =13 xX*+4(x-2) =13

y=x-2 y=x-2
< x2+4(x2—4x+4)=13c> x> +4x>-16x+16=13

- y=x-2 Cilculo auxiliar:
5x*-16x+3=0 5x>-16x+3=0
16 + /256 — 60
X=— T
y=x-2 10
=N 1 _ _1
5(X_3)(X_§J=O <=>X—3VX—§




=x-2 .-
y= x=3 X‘g
o = v
x=3vx=1 y=1 9
5 y=-¢
5
~ . = 1 9
As solugbes do sistema s3o: (3,1) e (g,—g].

7.2 3x+y=2 y=2-3x
=
2x*-y*=-23" |2x*~(2-3x)" =-23

y=2-3x

<::>{2x2—(4—12x+9x2)=—23

y=2-3x
—7x*+12x+19=0

y=2-3X
< —7(x+1)[x—$]=0

Calculo auxiliar:
—7x*+12x+19=0

_ —-12+144+532 o

-14

wx:—lvx:E
7

19

- y—2—3x19© X=_1V x=7

X=-1lvx==— y=5 43

7 =—-—=

7
As solugbes do sistema sio: (-1, 5) e (?,—g)

8. X+y=17 y=17-x
=
X4y =13 7 | %+ (17-x)’ =169

y=17-x

y=17-x

1% —17x+60=0

y=17-x
Q{(x—S)(x—lZ):O

y=17-X x=5
Clx=5vx=12y=12"

Cs catetos medem 5 cm e 12 cm.

9. (3x-5y+4z=12
y+3z=7 =4

3x-5x1+4x2=12 |X=73
=4 y=1 S y=
z

z=2

A solucao do sistema é: [—% 1 ,2).

y=17-x
15 +(289-34x+ ) =169 =

2x2-34x+120=0

Calculo auxiliar:
x*-17x+60=0
(o 7% 289-240 -

2
< x=5vx=12

x =12
y=5

3x-5y+4z=12
y+3x2=7
z=2 z=2
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10. |2x+3y-z=22
X—4y+2z=-5
2xX-y+z=12

2x+3y-z=22 2Xx+3y—-2=22
—2xIX—-4y+2z2=-5&4-2x+8y—-4z2=10
-Ix|2X-y+z=12 —2X+y—-z=-12

12eq 2x+3y-z=22 12eq 2x+3y-2z=22
2%eq -2x+8y-4z=10 3.2eq -2X+y-z=-12

11y-5z=32 4y-2z=10
2x+3y-2=22
()4 11y-5z=32
4y-2z2=10

11y-5z=32
22 110
z=-"—

11ly-5z2=32
e 4 4

4y-22=10 T |-11y+

2 18
£,-22
4 4
z=9
2X+3y—-2z=22
(2)3 11y-5z=32
z=9

22eq 11y-5z=32
(5x)3.2 eq. 5z=45

2X+3y—2z2=22
(3 y=7
z=9

2X+3y-2z=22 2Xx+3y-z=22 x=5
-3x y =2l -3y =-21oiy=7
z=9 z=9 z=9

2x =10

A solugio do sistema é: (5,7, 9)

11. [ 6x-y+8z=4
A4x+3y+4z=6
10x-5y—-8z=-2

6 -1 8
D={4 3 4|=6x
10 -5 -8
6x(—24+20)-4x(8+40)+10x(-4-24) =
—24 -192-280 = -496

-1 8
-5 -8

‘+10x

-1 8‘

-5 -8 3 4

4 -1 8
6 3 4|=4x
-2 -5 -8

4
-5 -8

-1 8

-6
*l5 -8

—2X

o
Il

3 4

-1 8‘



= 4x (=24 +20)-6x (8+40)—2x(—4—24) =
= -16-288+56 = —248

6 4 8
—464—6644481048
B = T2 T2 g 4
10 -2 -8
=6x(-48+8)—4x(-32+16)+10x (16 —48) =
=-240+64-320 =-496
6 -1 4
_la 3 eloex|d Cloax[t Aokt Y
P = s s 2|3 6
10 -5 -2
=6x(—6+30)—4x(2+20)+10x(-6-12) =
=144 -88-180=-124
Donde:
-248 1 -496 -124 1
X = ==,y= =1;z= =
-496 2 -496 -496 4
= . (1 1
A solugdo do sistema é: [5,1 'Zj
12.1 ( x+3y+5z=2
2x+9y+15z=4
3X+6y+10z=6
2+3(-5)+5x3=2 2=2
2x2+9(-5)+15x3=4<{4=4
3x2+6(-5)+10x3=6 (6=6
Opar ordenado (x, y, z) igual a (2,-5, 3)
é solucdo do sistema.
12.2 [ x+3y+5z=2
2X+9y+15z=4
3X+6y+10z=6
2+3(-5a)+5(3a)=2 2-15a+15a=2
12x2+9(-5a)+15(3a)=4 < {4-45a+45a=4
3x2+6(-5a)+10(3a)=6 |6-30a+30a=6

2=2
<34=4
6=6

O sistema admite como solugio todos os termos ordenados
dotipo (2,-5a,3a).
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