R.4 Equations

1. 2m—-5=.1m+.7
10(.2m — .5) = 10(.1m +.7)
2m —-5=m+7
m—5=7
m=12

The solution is 12.

5 1 2

Multiply both sides of the equation by 6.

() -s010(3) -

5k—12k+2=4
~Tk+2=4
~Tk =2

k=—=

7

The solution is —2.

3. 2r+8=x—-14
T+8=—-4
T =-—12

4. 5r+2=8—-3z
8r+2=8
8r =6
3
T
5.3r+2-5(r+1)=6r+4
3r+2—-5r—-5=6r+4
—-3~-2r==6r+4
~3=8r+4
~7=28r
7

—_— =7

8

The solution is —-g—.

6. 5(a+3)+4a—5=—(2a —4)
5a+154+4a—-5=—-2a+4
90+ 10=—-2a+14

1la+10=4
1la = —6
a__6
o111

7.2Im—(4+2m)+3]=2m+2
2im—-4-2m+3]=2m+2
2[-m -1 =2m+2
—2m—2=2m+2
—2m =2m+4
—4m =4
m=—1

The solution is —1.

8. 42p~(3—-p)+5]=-Tp—2.
42p—3+p+5]=—Tp—2
A3p+2 = —Tp—2
12p+8=~-Tp—2

19p + 8 = —2
19p = —10
__1o
P="79

9. 2+45x+6=0

(z+3)(z+2)=0
z+3=0 or z+2=0
r=-3 or Tr=-2

The solutions are —3 and —~2.

10. 22 =3+2z
22 -2z -3=0
(z-3)(z+1)=0
t—3=0 or z+1=0
=3 or z=-1

The solutions are 3 and —1.
11. m? +16 =8m

m?—8m+16=0
(m)? —2(4m) + (4)* =0

(m—4)?=0
m-—4=0
m=4

The solution is 4.

12. 2k2 — k=10
2k -k —-10=0
(2k—5)(k+2) =0
2k—5=0 or k+2=0
5

k=—2~ or k=-2

The solutions are % and —2.



13. 6x® —br =4

622 —-5x—4=0

Bz—4)2z+1)=0
3r—4=0 or 2x+1=0

3xr=4 2r = —1
r=, or x——l
3 2

The solutions are 3 and —3.

14. m(m —7)=-10
m2 —Tm+10=0
(m-5)(m—-2)=0
m—5=0 or m—2=0
m=>5 or m=2

The solutions are 5 and 2.

15. 972 — 16 =0

(3z)* - (4)? =0

Bz+4)3z—4)=0
3xr+4=0 or 3x—4=0
3r=—-4 3r =4

[J-

z=-3 or x =

The solutions are —% and %.
16, 2(247) =4
222 4+72—4=0
(22—1)(z+4) =0

22z—1=0 or z+4=0

z= % or z2=—4
The solutions are 3 and —4.
17. 1242 — 48y =0
12y(y) — 12y(4) =0
12y(y —4) =0
12y =0 or y—4 =0
y=0_ or y =4

The solutions are 0 and 4.

18. 322 -5z +1=0

Use the quadratic formula.

oo —Z9)EV(=5)?2 - 43)(1)

2(3)
_ 542512
o 6
54+/13 5—+13
Tr = or T =
6 6
~ 1.434 = .232

The solutions are ﬁ%@ =2 1.434 and
8=y 232,
2m2=m+4
2m2—m-—-4=0

Use the quadratic formula.

oo —EDEVED)?-40Q)(-4)

2(2)
1++/1F32
r=—
, 4
1++/33
r = 4

The solutions are lﬂ‘l@ = 1.686 and
1=v38  —1.186.

.pP+p-1=0
-1 /12 —A4(1)(-1)
P= 201)
_ —-1++5

2
The solutions are _—1'2*‘45 ~ .618 and

=1=v5  _1.618.

2

k2 — 10k =20
k? —10k+20=0

| po —(=10+ /(=10)? — 4(1)(20)

2(1)
. 10 4 /100 — 80
B 2
. 10 £ /20
10 + V45
k= ——
2
b= 10 +2v5
T2
2(5 + 2+/5)
k=
2
k=5++5

The solutions are 5 + /5 ~ 7.236 and
5 — /5~ 2.764.



22. 2224+ 122 +5=0
o —12++/(12)2 — 4(2)(5)

2(2)
_ —12+4/104  -124+4-26
4 4
_ —124+4y26  —12+2V26
4 4
_2(—6++v26) —6++/26
22 2

The solutions are -_—6%@ ~ —.450 and
—6-v/76 .
V26~ —5.550,

23. 2r2—-7r+5=0
(2r-5)(r—1)=0
2r—5=0 or r—1=0

2r=>5
rzg or r=1

The solutions are 2 and 1.

24. 222 -7z +30=0
Lo —CNEVED - AR)EY)

2(2)
7+ /A9 =240
r= 4
7+ /=191
e

Since there is a negative number under the radical
sign, v/—191 is not a real number. Thus, there are
no real-number solutions.

25. 3k2+k=6

3k2+k—-6=0
= —1++/1—14(3)(-6)
B 2(3)
_—1xVW
- 6

The solutions are ‘—1'%4@ ~ 1.257 and
=1=y/T o 1501 ‘

26. 5m2+5m =0

5m(m+1)=0
5m=0 or m+1=0
m=0 or m=-—1

The solutions are 0 and —1.

3:v—2_:v+2
7 5

35 (3x—2) _ 35 T+ 2

27.

7 5

538z —-2)="T7(z+2)

152 —10 =Tz + 14
8xr =24
=3

x 3z
28. 5—7—6_I

Multiply both sides by 12, the least common de-
nominator of 3 and 4.

12(%— )=12(6—37;’5> ‘
12(2) - 12)(7) = (12)6) - (12) (3})
4y —84 =72 —9x

13z -84 =T2
13z = 156
=12

The solution is 12.

4 8 3
29'm—3_2m+5+w——3_0
4 3 8

w—3+m~3_2x+5_0

7 _ 8 -0
z—3 2z+5

Multiply both sides by (z — 3)(2z + 5). Note that
r#3and z# 3.

7 gt

r—3 20+5
7(2x+5)—8(x—3)=0
1l4x +35—-8x+24 =0

(z—3)(2z+5) = (—3)(22+5)(0)

6x+59=0
6z = —59
59
=%

Note: It is especially important to check solu-
tions of equations that involve rational expres-
sions. Here, a check shows that —322 is a solution. -
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