SUPPLEMENT 5

ever | comp niesh ve p tented cont ctlenses equipped with ¢ mer s, suggestingth ttheym y ethefutureofwe r le
¢ mer technology. (credit: “intogr phics”/ ix vy)

hapter Outline

olve u dr tic qu tions singthe qu re oot roperty
olve wu dr tic qu tions singthe u dr tic ormul

ntroduction

link your eyes. ou'vet ken photo. h t'swh twillh ppenifyou rewe ring cont ctlens with  uilt-inc mer .

ome of the s me technology used to help doctors see inside the eye m ysomed y eusedtom kec mer s nd other
devices. hese technologies re eingdeveloped y iomedic | engineers usingm ny m them tic | principles, including

n underst nding of qu dr tic equ tions nd functions. n this ch pter, you will explore these kinds of equ tions nd
le rn to solve them in different w ys. hen you will solve pplic tions modeled y qu dr tics, gr ph them, nd extend
your underst nding to qu dr ticinequ lities.

Solve Quadratic quations Using the Square Root Property

earning Objectives

yth n ofthiss tion, you will | to:
olve qu dr ticequ tions of the form ax’> =k usingthe qu re oot roperty

olve qu dr ticequ tions of the form a(x—h)2 =k usingthe qu re oot roperty

e Prepared!

efore you get st rted, t ke thisre diness quiz.

1. implify: V128.

2. implify: \/3’51



Chapter Quadratic Equations

3. Factor: 9x% — 12x +4.

qu dr tic equ tion is n equ tion of the form ax® + bx + ¢ = 0, where a # 0. u dr tic equ tions differ from line r

equ tions yincluding qu dr tic term with the v ri ler ised to the second power of the form ax?. e use different
methods to solve qu dr tic equ tions th nline r equ tions, ec use just dding, su tr cting, multiplying, nd dividing
terms will notisol tethev ri le.

eh veseenth tsomequ dr ticequ tionsc n esolved yf ctoring. nthisch pter, wewillle rnthree other methods
touseinc se qu dr ticequ tionc nnot ef ctored.

olv. u rti qu tionsofth form ax?=k usingth qu r oot rop rty

eh ve lIre dysolved some qu dr ticequ tions yf ctoring. et's review how we used f ctoring to solve the qu dr tic
equ tionx?=9.

x? 9
Put the equation in standard form. 2-9 =0
Factor the diffe ence of squares. x=3)x+3) =0
Use the Zero Product Property. x—3 =0 x-3 =0
Solve each equation. x =3 x = =3

ec ne silyusef ctoring to find the solutions of simil requ tions, likex2=16 ndx2=25, ec use16 nd25 re perfect
squ res. ne chc se, we would get two solutions, x =4, x=—-4 nd x=15, x=-5.

utwh th ppenswhenweh ve nequ tion like x¥>=7? ince7isnot perfectsqu re, we c nnot solve the equ tion y
f ctoring.

reviously we le rned th tsince 169 is the squ reof 13,wec n Isos yth t13is square root of 169. Iso, (-13)? = 169,
so-13is Iso squ rerootof 169. herefore, oth13 nd-13 resqu reroots of 169. o, every positive num er h stwo
squ re roots—one positive nd one neg tive. e e rlier defined the squ rerootof num erinthisw y:

Ifn? = m, thenn is a square root of m.

ince these equ tions re |l of the form x? = k, the squ re root definition tells us the solutions re the two squ re roots
of k. hisle dstothe qu r oot rop rty.

Square Root Property
fx2 = k, then
x=Vk or x=-Vk or x= +Vk
oticeth tthe qu re oot roperty gives two solutions to nequ tion of the form x% = k, the princip |squ re root of k
nd its opposite. e could Iso write the solution s x = =+ Vk. ere dthis sx equ Is positive or neg tive the squ re

root of k.
ow we will solve the equ tionx?=9 g in, this time usingthe qu re oot roperty.

2
x> =9
Use the Square Root Property. x = +\9
x = 3

Sox=3 or x=-3.
h th ppenswhen the const ntisnot perfectsqu re? et'susethe qu re oot roperty to solve the equ tionx?=7.
xr=7
Use the Square Root Property.  x=V7, x=-\7

e ¢ nnot simplify V7,sowele vethe nswer s r dic .

m HOW TO SOLVE QU DR TIC EQU TION OF THE FORM X K USING THE SQU RE ROOT
PROPERTY

olve: x2—50=0.
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Chapter Quadratic Equations

©  olution
Add 50 to both sides to get x¥-50=0
x* by itself. =50
Remember to write the + Xx=+4/50
symbol.
X=#4y/25+ ﬁ
x=454/2
Rewrite to show two solutions. Xx=54/2,x= —5\/5
Substitute in x = 5y/2 and x-50=0
x=-5y2 (s/2)-502 0
25-2-5020
0=0v
x*-50=0
(-5v2)'-5020
25.2-5020
0=0v

B olve: x2—48 =0.
o olve: y2 —-27=0.

he stepstot ketousethe qu re oot ropertytosolve qu dr ticequ tion re listed here.

.@- OWTO SOLVE QU DR TICEQU TION USING THE SQU RE ROOT PROPERTY

tep1. sol tethequ dr ticterm nd m ke its coefficient one.
tep 2. se qu re oot roperty.

tep 3. implify the r dic I.

tep 4. heck the solutions.

n order to use the qu re oot roperty, the coefficient of the v ri le term must equ | one. n the next ex mple, we
must divide oth sides of the equ tion y the coefficient 3 efore usingthe qu re oot roperty.

olve: 322 = 108.




©  olution

3z2 = 108
he qu dr tictermisisol ted. 372 108
ivide y3tom ke its coefficient 1. 3 T3
implify. 72 =136
sethe qu re oot roperty. 7= +136
implify the r dic I. 7= %6
ewrite to show two solutions. =6, z=-6

heck the solutions:

32=108 32=108
362108 362108
3(36) £ 108 3(36) £ 108

108 =108 v 108 =108 v

Chapter

Quadratic Equations

i olve: 2x% = 98.
i olve: 5m? = 80.

he qu re oot ropertyst tes’f x>=k, h twilh ppenif k <0? hiswill ethec seinthe nextex mple.

olve: x2+72 =0.

©  olution
+72=0
sol tethe qu dr tic term. 2=-72
sethe qu re oot roperty. x= +V=72
implify using complex num ers. x= +\V72i
implify the r dic |. x= +6\2i
ewrite to show two solutions. x=6\2i, x=-6\2i
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Chapter Quadratic Equations

heck the solutions:

X +72=0 X+72=0
6v2if+7220 6v2if+7220
6(v2)r+7220 6y(v2)ir+7220

36+2+(-1)+7220 36+2+(-1)+7220

s olve: ¢>+ 12 =0.
:: olve: qz +24=0.

ur method Iso works when fr ctions occur in the equ tion, we solve s nyequ tion with fr ctions. nthe nextex mple,
we firstisol te the qu dr ticterm, ndthen m ke the coefficient equ |to one.

olve: %MZ +5=17.

©  olution
22 45=17
sol tethe qu dr ticterm. %uZ=12
. _— 3.2.,_3
ultiply 'y % tom ke the coefficient 1. Fe3U =512
implify. =18
sethe qu re oot roperty. u=1+y18
implify the r dic I. Uu=+y9+2
implify. u=+3y2
ewrite to show two solutions. u=3v2, u=-32
heck:
2,0 20,5
3y +5=17 Sy +5=17
2 ¢ ? 2 : ?
£(3v2) +5217 2(3v2J+5£17
2, 2 2, 2
3 18+5=17 3 18+5=17
12+5217 12+5217
17=17v 17=17v

i olve: lxz +4 =24.

o



Chapter Quadratic Equations

o olve: %yz -3 =18

he solutions to some equ tions m y h ve fr ctions inside the r dic Is. hen this h ppens, we must r tion lize the
denomin tor.

olve: 2x2 — 8 = 41.

©  olution
2 -8 = 41
sol tethe qu dr ticterm. 2 =49
ivide y 2 tom ke the coefficient 1. %’7:4_29
implify. =29
2
sethe qu re oot roperty. x=+ [49

ewritether dic | s fr ction of squ re roots.

ke
]
H

tion lize the denomin tor.

>
1]
I+

implify.

>
1]
I+

ewrite to show two solutions.

ISR
I SIS

>
1]
[

V2
— 2

[3¥]

heck:
e le ve the check for you.

i olve: 512 —2 = 34.
g olve: 3t2 + 6 = 70.

olv. u rti qu tionsofth orm alx- h)? =k singth qu r oot rop rty

ec nusethe qu re oot ropertytosolve nequ tion of the forma(x-h)2=k swell. oticeth tthequ dr ticterm,
x, in the origin | form ax? = kis repl ced with (x - h).

ax’=k alx—hf=k
he first step, like efore, is to isol te thetermth th sthev ri lesqu red. nthisc se, inomi lis eing squ red.

nce the inomi lisisol ted, ydividing e chside y the coefficient of g, thenthe qu re oot ropertyc n eusedon
(x-h)2

olve: 4(y — 7)2 = 48.
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Chapter Quadratic Equations

©  olution
2 _
4y -7 =48
ivide oth sides vy the coefficient 4. (y— 7)2 =12
sethe qu re oot ropertyonthe inomi | y—7= +V12
implify the r dic I. y=7=+2V3
olve for y. y=7+2V3
ewrite to show two solutions. y=T+2V3, y=7-2V3
heck:
4(y-7)7=48 4(y-7y=48
47 +2v3-7) 248 4(7-2v3-7) 248
4(2v3) 2 48 4(-2v/3) 248
412)2 48 412)2 48
48 =48 v 48 =48 v

X olve: 3(a — 3)% = 54.
X olve: 2(b +2)2% = 80.

emem er when we t ke the squ re root of fr ction, we ¢ nt ke the squ re root of the numer tor nd denomin tor
sep r tely.

olve: (x - %)2 =

Ol



©  olution
2
1)y = 35
(x 3) -9
Use the Square Root Property. x— % = =+ %
Rewrite the radical as a fraction of square roots. x— % = iv_\/g
Simplify the radical. x-1 = i@
I
Solve for x. X = z+3
Rewrite to show two solutions. x=4+ ﬁ, x=4- V5
33 3 3
Check:

We leave the check for you.

Chapter Quadratic Equations

. - 1)2

a olve: (\ + 3)2 =L

1) 16

e will st rt the solution to the next ex mple yisol tingthe inomi |term.

olve: 2(x —2)2 +3 =57.
©  olution

2x-2)2%+3 = 57
Subtract 3 from both sides to isolate

the binomial term. 2x-2)% = 54
Divide both sides by 2. x-2? = 27

Use the Square Root Property. x=2 = +\27
Simplify the radical. x—=2 = +3\V3
Solve for x. x = 2+3\3
Rewrite to show two solutions. x=2+3V3, x=2-3V3

Check:
We leave the check for you.

P: olve: 5(a —5)%+4 = 104.
P olve: 3(b+3)% -8 = 88.

ometimes the solutions re complex num ers.
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Chapter Quadratic Equations

olve: 2x—3)%=-12.

©  olution
2x-3)?% = -12
Use the Square Root Property. 2x-3 = xV-12
Simplify the radical. 2x—-3 = £2V3i
Add 3 to both sides. 2x = 3+£2V3i
Divide both sides by 2. L = 3£2V3i
2

Rewrite in standard form. L= 3, W3 i
Simplify. 2= 2

x = %i V3i

Rewrite to show two solutions.  x = %+ V3i, x=

Check:
We leave the check for you.

g olve: (3r+ 4)2 = -8.
o olve: (2t — 8)% = —10.

he left sides of the equ tions in the next two ex mples do not seem to e of the form a(x - h)%. ut they re perfect
squ re trinomi Is, so we will f ctor to put them in the form we need.

olve: 4n% +4n+1=16.

©  olution
e notice the left side of the equ tionis perfectsqu re trinomi I. e will f ctor it first.
4n*+4n+1=16
ctor the perfect squ re trinomi |. Qn+1)%=16
sethe qu re oot roperty. 2n+1=+V16
implify the r dic I. 2n+1= +4
olve for n. 2n=-1+4
ivide e chside vy 2. 2n_—-1+4
2 2
N = —121 4
ewrite to show two solutions. n=—=1+4 ,_—-1-4
)

implify e ch equ tion.



Chapter Quadratic Equations

heck:

4 +4n+1=16 4 +4n+1=16
EA 3 2 _5Y _5 2
4(2)+4(2)+1 16 4( 2)+4( 2)+1 16
9 3 2 25 =D 2
4(I)+4(5)+1_16 4(4)+4( 2)+1_16
9+6+1216 25-10+1216

16=16v 16=16¢

B olve: 9m2 — 12m + 4 = 25.
x olve: 16n2 +40n + 25 = 4.

ccess this online resource for ddition | instruction nd pr ctice with using the qu re oot roperty to solve
qu dr ticequ tions.

e olving u rti qutions: h qur oot rop rty(https://op nst x.org/l/37 q t rop1)
e singth qur oot rop rtyto olv. u r ti qu tions (https://op nst x.org/l/37 q t rop2)
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Chapter Quadratic Equations

XR SS
r ti ks rf t
olv. u rti qu tionsofth ormax?=k singth qu r oot rop rty
n the following exercises solve each equation
a’ =49 r2—24=0
2-75=0 v2-80=0
4m?* =36 %xz — 48
2% = 60 Y +64=0
X2+63=0 32 +2=110
2,2 g 3p2_7=
3 8 2 2b 7=41
2 _ 2 -
Tp=+10=126 Sy —-T7=25
olv. u rti qutionsofth orma(x-h)®’=k singth qu r oot rop rty
n the following exercises solve each equation
u—-6)2=64 (m —6)% =20
(n+5)2=32 101
(t+5) =%

2

2y =8
(y+3) =31
(b-1)2%-9=39
5c+ 1) =-27

Qy+172-5=-23
¥ —6x+9=12

9y*+ 12y +4=9

(a-72+5=55

5(x+3)2-7=68
(4x-3)2+11=-17
n?+8n+16 =27
25x2 = 30x+9 = 36

64x2 + 144x + 81 = 25



Chapter Quadratic Equations

Solve Quadratic quations Using the Quadratic ormula
earning Objectives

yth n ofthiss tion, you will | to:

olve qu dr ticequ tionsusingthe u dr tic ormul

se the discrimin nt to predict the num er nd type of solutions of qu dr ticequ tion
dentify the most ppropri te method to use to solve qu dr ticequ tion

e Prepared!

efore you get st rted, t ke thisre diness quiz.

1. v lu teb®—4dabwhena=3 ndb=-2.

2. implify: V108.
3. implify: V50.

olv u rti qutions singth u r ti ormul

them tici ns look for p tterns when they do things over nd over in order to m ke their work e sier. n this section
we will derive nd use formul to find the solution of qu dr ticequ tion.

eh ve Ire dyseen how tosolve formul for specificv ri le‘in gener I, soth twe would do the Ige r ic steps
only once, nd then use the new formul to find the v lue of the specificv ri le. ow we will go through the steps of
completing the squ re using the gener |form of qu dr ticequ tiontosolve qu dr ticequ tion for x

e st rt with thest nd rd formof qu dr ticequ tion nd solve it for x ycompleting the squ re.

ax*+bx+c=0 a#0

sol tethev ri leterms on one side.

ke the coefficient of x> equ Ito1, y

ax’ . b €
o ta*="a
dividing ya.
implify. ot %X=_%
2
o complete the squ re, find (%g) nd dditto oth sides of the
equ tion.
b b b?
(L) = 22 T P
24 4q
he left side is

perfect squ re, f ctorit.

ind the common denomin tor of the right

( b )2 b c+4a
side nd write equiv lent fr ctions with

X*2¢) “aF " a+da
the common denomin tor.

2a




Chapter Quadratic Equations

implify. i)’_i_dac
P (“2a ~aF " aa
om ine to one fr ction. (x+i)’=b*—4ac
2a 4a’
se the squ re root property. b _ . [b-4ac
q property X+ 5o =t [
implify the r dic I. gD Vb? —4ac
2a  © 2a
dd —L£ to oth sides of the equ  tion. p il oAU —40C
2a 2a 2a

om ine the terms on the right side. "

_ —b+Vb*-4ac
- 2a

his equ tionisthe u dr tic
ormul .

Quadratic ormula

he solutionsto qu dr tic equ tion of the form ax? + bx + c=0, where a # 0 re given ythe formul :
_ —b+"b? —4dac
N 2a

ousethe u dr tic ormul ,wesu stitute thev lues of g, b, nd cfrom the st nd rd form into the expression on the
right side of the formul . hen we simplify the expression. he resultis the p ir of solutions to the qu dr ticequ tion.

X

otice the formul is nequ tion. ke sureyou use oth sides of the equ tion.

HOWTO SOLVE QU DR TICEQU TION USING THEQU DR TIC FORMUL

olve yusingthe u dr tic ormul : 202 +9x-5=0.

©  olution

ax’+ bx+c =0
2% +9x-5=0
a=2,h=9,c=-5

This equation is in standard
form.

Substitute in —b + 4/b*— 4dac
a=2,b=9,c=-5 X=T

944/F_4-0(0)

.2

X

This OpenStax book is available for free at http cnx org content col



Chapter Quadratic Equations

9 VBT-(40)
4
S —9++/121

Put each answer in the 2 +9%x-5=0

original equation to check. 1 1
itute x= 1 SJ+9.5-5L
Substitute x = 5 2(2 +9+5-5=0

|
wn
II-
o

0=0v

2¢ 4+ 9x-5=0
Substitute x = -5. 2058 +9(5)-520
2.25-45-520
50-45-520
0=0v

B olve yusingthe wu dr tic ormul : 3y2—5y+2=0.

o olve yusingthe u dr tic ormul : 472+2;-6=0.

.-G- OWTO SOLVE QU DR TICEQU TION USING THEQU DR TIC FORMUL

tep 1. rite the qu dr tic equ tion in st nd rd form, ax? + bx + ¢ = 0. dentify the v lues of a, b, nd

tep 2. ritethe wu dr tic ormul . hensu stituteinthev luesofa, b, ndc.

tep 3. implify.
tep 4. heck the solutions.

fyous ytheformul syouwriteitine chpro lem,you'll h veit memorized in notime! ndremem er,the u dr tic
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ormul is n . esureyou st rtwith “x=".
olve yusingthe u dr tic ormul : x2 = 6x=-5.
©  olution
X -6x=-5
rite the equ tioninst nd rdform y dding X'-6x+5=0
5toe chside.
. . . . ac+ bx + c=10
his equ tionis nowin st nd rd form. Y BX 15 =0
dentify the v lues of a, b, c. b=-6,
ritethe u dr tic ormul . x = R EVb'-4ac
2a
hen su stitute in thev luesof a, b, c. e —(-6) +V(-6y-4-1+(5)
= =
implify. X= 6 +1/36 -20
2
_6+v16
B 2
y_bx4
ewrite to show two solutions. x=%. x=%
implify. -10 =2
implify X==5, X=3
x=5, x=1
heck:
X-6x+5=0 X-6x+5=0
5-6+5+520 17-6-1+520
25-30+520 1-6+520
olve yusingthe u dr tic ormul : a“—2a=15.
E olve yusingthe u dr tic ormul : b%+24 =—10b.

hen we solved qu dr tic equ tions y using the qu re oot roperty, we sometimes got nswersth th dr dic Is.
h tc nh ppen, too, when usingthe u dr tic ormul . fweget r dic | s solution, thefin | nswer musth ve the
r dic lin its simplified form.

9.23

olve yusingthe u dr tic ormul : 2x2+ 10x+ 11 = 0.
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Chapter Quadratic Equations

©  olution

2¢+10x+11=0

¢ + bx +

. . L. c =0
his equ tionisinst nd rd form. 2¢+10x+11=0

dentify the v lues of @, b, ndc. b=10,
ritethe u dr tic ormul . = -b +v/b* - 4ac
2a
hen su stitute inthev luesofa, b, ndc. . —{10) V(10 =4+2+(11)
= 5
implify. x— —10+V100-88
a4
-10 +v/12
X ——
4
implify the r dic 1. . —101;2\/5
ctor out the common f ctor in the numer tor. e 2(-5 + v/3)
- 4
emove the common f ctors. Pt V3
2
ewrite to show two solutions. =t V3 o V3
- A 2
heck:
e le ve the check for you!
o olve yusingthe u dr tic ormul : 3m?+ 12m+7=0.
o olve yusingthe u dr tic ormul : 5n2+4n—4=0.

hen we su stitute g, b, ndcintothe u dr tic ormul ndther dic ndisneg tive, the qu dr ticequ tion will h ve
im gin ry or complex solutions. e will see this in the next ex mple.

9.24

olve yusingthe u dr tic ormul : 3p2 +2p+9=0.

©  olution
3p°+2p+9=0

H H P ax* + bx+c =0

his equ tionisinst nd rd form 3p°+2p+9=0
dentify the v lues of a, b, c. b=2,

ritethe u dr tic ormul . p='b +v/b* - 4ac

2a
hen su stitute in thev lues of a, b, c. P —2) £ V(22 -4+3+(9)

2.
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implify. p= -2+v4-108
- 6
-2 +1/-104
p:T
implify the r dic | using complex num ers. _ =2+y/104i
- 6
implify the r dic 1. - -2+2/26i
- 6
ctor the common f ctor in the numer tor. . 2(-1+/261)
===
emove the common f ctors. - -1+v26i
- 3
ewritein st nd rd a+ bi form. _ 1. V26i
P="3*73

rite s two solutions. 26

o olve yusingthe u dr tic ormul : 46> -2a+8=0.

s olve yusingthe u dr tic ormul : 56> +2b+4=0.

emem er,tousethe u dr tic ormul ,the equ tion must e writteninst nd rd form, ax? + bx + c=0. ometimes, we
will need to do some Ige r to gettheequ tionintost nd rd form eforewec nusethe u dr tic ormul .

9.25
olve yusingthe u dr tic ormul : x(x+6)+4 = 0.

©  olution
ur first step is to get the equ tion in st nd rd form.

xx+6)+4=0
istri ute to get the equ tioninst nd rd form. X'+6x+4=0
. . . . ax+ bx + ¢ =0
his equ tionis now in st nd rd form et x4 4=0
dentify the v lues of a, b, c. b=s,
ritethe u dr tic ormul . x = R EVb'-4ac
2a
hen su stitute inthev luesof a, b, c. .- —6) £V(B) =4+ 1+ (1)
2.
implify. - i\/235—16
-6 +4/20
X —
2
implify the r dic I. X=—612\/§

2
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Chapter Quadratic Equations

ctor the common f ctor in the numer tor. e 2(-3+24/5)
=522V
emove the common f ctors. x=-3+2/5
rite s two solutions. x=-3+2V5, x=-3-24/5
heck:

e le ve the check for you!

N olve yusingthe u dr tic ormul : x(x+2)—-5=0.

b olve yusingthe u dr tic ormul : 3y(y—2)—3=0.

hen we solved line r equ tions, if n equ tion h d too m ny fr ctions we cle red the fr ctions y multiplying oth
sides of the equ tion ythe . hisg veus nequiv lentequ tion—without fr ctions—to solve. ec nusethes me
str tegy with qu dr ticequ tions.

olve yusingthe u dr tic ormul :

D=
U)l»—A

©  olution
ur first step is to cle r the fr ctions.

1ey 2,1
2t 33
ultiply othsides ythe ,6,tocle rthefr ctions. 6(%u2+%u)=6(%)
ultiply. 3 +4u=2
. . ax* + bx +c =0
u tr ct2togettheequ tioninst nd rdform. 3+ 4u-2=0
dentify the v lues of a, b, ndc. b=4,
ritethe u dr tic ormul . u=l +Vb* - dac
2a
hen su stitute inthev luesofa, b, ndc. yo S £V@yF-4-3-(2)
= >
implify. y=—AxV16+24
- 6
-4 +1/40
U=
6
implify the r dic . ue —4:!:62\/ﬁ
ctor the common f ctor in the numer tor. . 2(-2 +1/10)
=S
emove the common f ctors. y=2xV10
3

ewrite to show two solutions. yo 2t V10 yo—2-V10
- 3 ! - 3
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olv. u rti qu tions singth u r ti ormul
n the following exercises solve by using the Quadratic ormula

dm*+m—-3=0
3¢ +8g-3=0
r?—8r=33
2p2+8p+5=0
X2 +8x—4=0
6x2+2x—20=0
8x2—6x+2=0
x+Dx-3)=2

m2+%m=

1
1 4

W=

s th is rimin ntto r i tth um rof olutionsof

Chapter Quadratic Equations

2p*~Tp+3=0
> +3¢-18=0
3ul +Tu—-2=0
502 +2b—4=0
3y2+5y-2=0

2x2—x+1=0
W+ D=5 —-4=0

x+2)(x+6)=21

|98}

3p241p=3
4b+b 3

[}

qu tion

n the following exercises determine the number of solutions for each quadratic equation

® 4x>-5x+16=0 @ 92— 15v+25=0
® 36y% +36y+9 =0 ® 100w? + 60w +9=0
© 6m2+3m—5=0 © 5¢2+7c-10=0
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@ r?+12r+36=0
® 82— 11t+5=0
©32—50-1=0
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