. 235-236, #1-19 all, #29

7. Substitute 17 — 4y for x in Equation 2 and solve for v.

y=x—2

y=(17—4y) =2

y=17 — 4y =2

y=—4y + 15
+4y + 4y

S5y =15

Sy _15

5 5

y=3

Substitute 3 for y in Equation 1 and solve for x.

x=17 — 4y
x =17 —4(3)
x=17—-12
X=35
Check x=17 — 4y y=x—2
? ?
5=17 —4(3) 3=5-2
?
5=17—-12 3=3V
5=35V

The solution is (5. 3).



8. Substitute —3x for y in Equation 1 and solve for x.

bx —9 =y
6x —9 = —3x
— b6x — 6x
—9 = —0x
—9 _ —9%
-9 =9

1l =x

Substitute 1 for x in Equation 2 and solve for y.

y=—3x
y= -3
y= -
Check 6x—9=y y=—3x
? ?
6(1) —9 = —3 —3 = —=3(1)
7
6—-9= -3 —3=-3V
—3=-3V

The solution 1s (1, —3).



9. Substitute 16 — 4y for x in Equation 2 and solve for y.
3x + 4y =8
3(16 — 4y) + 4y =8
3(16) — 3(4y) + 4y = 8
48 — 12y + 4y =8

48 — 8y =8

— 48 — 48

—8y = —40

—8y _ —40

-8 —8
y=>5

Substitute 5 for y in Equation 1 and solve for x.
x=16 — 4y

x =16 —4(5)
x=16—20
x=—4
Check x =16 —4y 3x +4y =28
9 9
—4 =16 — 4(5) 3(—4) + 4(5) =8
o )
—4 =16 —20 —12+20=8
4= -4y 8=8V

The solution is (—4., 5).



10. Substitute 10x — 8 for y in Equation 1 and solve for x.

—5x + 3y =51

—5x + 3(10x — 8) =51
—5x + 3(10x) —3(8) = 51
—5x + 30x — 24 =51

25x — 24 = 51

+24 + 24
25x =75
25x 75

25 25
x=23

Substitute 3 for x in Equation 2 and solve for y.

y=10x — 8
y=10(3) — 8
y=30—38
y =22
Check —5x + 3y =51
2
—5(3) + 3(22) = 51
?
—15+ 66 =51
51 =51V

The solution is (3, 22).



11. Substitute x + 5 for 6y in Equation 1 and solve for x.

—5x + 6y = —11

—Sx+x+5=-—11

—4x+5=-—11
—4x+5—-5=—-11—-5

—4x = —16

—4x _ 16

—4 —4

x=4

Substitute 4 for x in Equation 2 and solve for y.
6y=x+5

6y=4+5
6y =9
oy_9
6 6
3
}'—5
Check —5x+6y=—11I 6y=x+5
? \ 2
—5(4)—!—6(3):' —11 6(§]='4+5
2 2
7
—20+9= —11 9=9V
—11=-11v

The solution is (4. 1]

£



12. Substitute 5y + 24 for 8x in Equation 2 and solve for y.
—9y =40 — 8
—9y =40 — (5y + 24)
—9y =40 — 5y — 24

—9y =5y + 16
—Oy + 5y = -5y + 5y + 16
—4y =16
—4y _ 16
—4  —4
x=—4

Substitute —4 for y in Equation 2 and solve for x.
8x =35y + 24
8x = 5(—4) + 24

8x = —20 + 24
8x =
8&x_ 4
8 8
v=o
o2
Check  8x =5y + 24 —9y =40 — 8x
1?2 ? 1
8(5) =5(—4)+24 —9(—4)=40 — 8(5)
) .
4= -20+24 36 =40 —4
4=4v 36 =36V

. —4).

P | =

The solution is (



13. Solve Equation 2 for x.

xX—5v=-29
X —5y+5v=—-20+ 5y
xX=5—29
Substitute 5y — 29 for x in Equation 1 and solve for y.
2x—=3y= -9
2(5y —29) — 3y = —9
10y — 58 —3y=—9
Ty —58 = —9
7y — 58 + 58 = —9 + 58
Ty =49
7y _49
7 7
y =

Substitute 7 for y in Equation 2 and solve for x.
X —3y=-29
—29

ﬂ

|
th
ey
~
o
|

X =
Check 2x —3y=—9 x—5y=-29
? 2
2(6) — 3(7) = =9 6 —5(7)= —29
2 9
12—-21=—9 6—35= —29
—90= -9y —20=-29y/

The solution 1s (6, 7).



14. Solve Equation 2 for x.

x+4y=-20
x+4y —4dy=-20 -4y
x=—4y — 20

Substitute —4y — 20 for x in Equation 1 and solve for y.
2x—y=23
2(—4y —20) —y =23
—8y —40 —y =23

—Oy — 40 = 23
—9y — 40 + 40 =23 + 40
—9y = 63
—9y _ 63
-9 =9
y=—7

Substitute —7 for y in Equation 2 and solve for x.

x+4y=-20
x+4—=7)=—-20
x—28 = —20
x —28 — 28 = —20 + 28
X =38
Check 2x —y =23 x+4y=-20
2(8) — [—7,1:? 23 8+4(—?}=? —20
| ? ?
16 +7=23 8 —28 = —20
23 =23V —20=-20V

The solution is (8, —7).



15. Solve Equation 1 for _%x.

|
_.—|—!:—1
3 )
1
_—I—-—!:—'l—-
3-"' y—) y
1
_:—!—]
3x ¥

Substitute —y — 1 for %x in Equation 2 and solve for v.
1

—x +8y =13
3 y
—y—1+8y=13
Ty—1=13
Ty—1+1=1+13
7y = 14
Ty _ 14
7 7
}!:2

%.r—i—_\,-*:—l
1 .
—X +2=—1
3
t2-2=-1-2
3
lx:—3
3
O
3(—, =3(—3
.SI (=)
x=-9
Check %x+y=—] %x+8}-'=13
1 ? 1 ?
—(—9)+2=—1 —(—9)+8(2) =13
3 3
? ?
—3+2=—1 —3+16=13
—1=—1v 13=13V

The solution 1s (—9. 2).



16. Multiply Equation 2 by —10 and solve for 5x.
—=0.5% —3y =773
—10(—0.5x — y) = —10(7.5)
5x+ 10y = —75
5x + 10y — 10y = =75 — 10y
Sx =-—=10y — 75

Substitute —10v — 75 for 5x in Equation | and solve for y.

Sx+2y=9
—10y—75+2y=9
—-8y—75=9
=8y —P5 + T5=23"75
—8y = 84
—3y _ 84
—8 —8
y=—10.5

v

Substitute —10.5 for y in Equation 2 and solve for x.
=D3x—=y="17.5
=f.5% =~ (—10.3)="T.5
—05x + 19.5—97.5
—05x+ 105 —-105=75—-105

—0.5x = =3
—05x _ =3
—.3 ~0.3
x=06
Check 5x+2y=9 —0.5%x —y=17.5
G 2
56)+2(—10.5)=9 —0.5(6) — (—10.5)= 1.5
9 7
30—21=9 —-34+105=175
0 =9 15 =75

The solution is (6. —10.5).



17. When substituting 3x + 4 for 2y, the entire expression
should be subtracted by using parenthesis.

Tx —2y =12
Tx—3x+4) =12
Tx—3x—4=12

dx—4=12
dx = 16
x=4
2y=3x+4
2y =3(4) + 4
2y =12+ 4
2y = 16
y =8

The solution 1s (4, 8).

18. In Step 3, 6 should be substituted for x, not for y.

Step3 3x+v=9

3(6) +v=29
I8 +y=09
— 18 — 18

y =9



19. Words

_h

Number
of 5-point
problems

.| of 5-point

Number

problems

Number
of 2-point
problems

Number
of 2-point
problems

100

Variables Let x be the number of 5-point problems on
the test, and let y be the number of 2-point
problems on the test.

System x + v =38  Equation |
5x + 2y =100 Egquation 2
Step 1 X +y=38
X—x+y=38—x
y=38 —x
Step 2 S5x + 2y =100
5x +2(38 —x) =100
5x + 2(38) — 2(x) = 100
5x +76 —2x = 100
3x +76 =100
—76  —176
3x =24
3x _ 24
3 3
X =38

Step3 x + vy =38

The solution is (8, 30). So, 8 of the questions on the math
test are worth 5 points, and 30 questions are worth 2 points.



Original

29. Words .
tens digit

_|_

Original
ones digit

11

Original

10+ | ones digit

_|_

Original
tens digit

Original

Original

27 +

10

tens digit

+

ones digit

Variables Let x be the original tens digit, and let y be the
original ones digit.

System x+y=11 Equation 1
10y +x =27 + (10x +v)  Equation 2
Step 1 x+y=11
xX—x+y=11—x
y=11—x
Step 2 10y +x =27+ 10x +y

10(11 —x) +x =27 + 10x + (11 — x)

10(11) — 10(x) + x =27 + 10x + 11 — x
110 — 10x + x = 9x + 38
—9x + 110 = 9x + 38

+ Ox + Ox
110 = 18x + 38
—38 —38
72 = 18x
72 _ I8
13 18
4=x
Stepd x+v=11
4+y=11
—4 —4
y=7

The solution is (4, 7). So, the original number 1s 47.





