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The Quadratic Formula & Exponet
Qase

The Principal Square Root of a Square is the Absolute Value of the
Base: - Recall ! | x|z =
\IA :’A‘ x="F o x=—1
(F -\a =2= \3) .. o
N =Vq =3=13l l%\"? :

Square Root Property: 1-3\=- (-3) =+3
A*=B
Ja* =B A*=B
[4|=VB = 4=+B

A=+J/B

Recall: Completing the Square for Circles. A skill we have!
x“+10x ¥ y¥Y = O Ch,Ly= (-5 O)

~L — =5
x* 0y +5 +y¥T =25 c

(1(-\—;35—-)— |11 = ').S'

We can use this skill for solving any quadratic equation:
(X -\—1‘)1 = U

= M-':I—':"-'—'\r‘T

x=-+ £\
2
(v-a) -5 =™
(_‘,q)q' = 7 SQLMTIDN s.é-r
1~-°|'=“—"(_'=4——3 AnSuIER.
a+3=Iz e ;L, w_g
=-q% 3 X ’
*=9 < 93=C
xX+wx = -3
¥t 0% + 5= -3 +2$
(7\ 4—5')2: 2120
s = N2

x=-St ﬁ-"—
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H’°~¢LQ° He e Whero CO'Q'(I'\"’I"‘”“+ Mossien Ono
ofF ¢« o' CL! 236k +2=20
T _ 5 2:0
2155 ax -2 =0 *T-FX +F
-5 =_2
¥ +0x = | A" TFX ST
vk 3T = > T *<\_5: = —%- =
(x"’;)q—?’ 10 ‘r_; ,c,&
x+3= Vo (x__’i‘\ _ 2,22 L2y -sw+lb
" T 29 ak 1ad,
;\—_-—3‘:‘(13 a0
—_— = _-21'“
19 KA
(x—f\i—; - 3L 610 Rel)
' 166 Gaeml.b\s_?
w—S-o+ 2t _ 4y NFl
4~ "N ~ -ty
A=fi-6'-
14
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This is pretty mechanics-dependent. Be nice if we had a formula.

We use what we know to derive the quadratic formula.

Ax"+bx+e =0 2 Ty =12 =D

-— 3 . <+ l?.y Q:l a-—-?—,é:g: e=-13
Lbx ) _ep 2R L e 82 e B
+ek a (A" 2 ya* 3 Ya va¥r
2 1 -\l‘tsr.e.-l—.‘;L
(XJ-.;!;>= b=\1a ""-aC‘ -
b o +\/ Ffae Bl oF s b: qid
X+ Qa-\r?T__ 2123l X, ur:w s ?>002a<'g
b b:dac
X+ o9 * r—

G =@

p4ac "‘-—D?Scf‘"'h:ha‘“"— =D

D_a l r-(a.[ sof‘/h
D Noweal SounN  Pre Ll
20 {

2 ‘Mj,ngr Cthﬁo
Som$

\ Frem 1.6 27
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The Quadratic Formula gives us the solutions of the equation ax®+ bx + c=0.

(a) State the Quadratic Formula. (Enter your answers as a comma-separated list.)

(b) In the equation %xz

What is the solution of the equation? (Enter your answers as a comma-separated list.)
() ~bEVete Lo 0)
- —_— P - - -
X .y 2( =Y X -2

x-ax-4 =&

a-\, b="12 e=-Y

(AT~ (D)

. !,'T_tfz_c_”
X =1 =Y =4 4_|(,='L_0
x"-’L.x+_l:’ =U+ = -b £ ViAIac _ _(-m\i'ﬁb_—
(;\-—\\ = va - Q(l\
+Y T . .
bl 9oy Fo ot
7 2,3,5,2,1,2
(_ . 20 ﬁ._) y Vv s
~0 0
<
'Z\G’— p) sa""-j
4 2VE Q(lt‘ff = 1 ENF
/ xs o =
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For the quadratic equation ax? +bx +c= 0, the discriminantis D = | py2.qq¢ . The discriminant tells us how many
real solutions a quadratic equation has. j\ C

oR—
2 If D > 0, the equation has real solution(s). A S Z S;

If D = 0, the equation has real solution(s). - _}.Z,—
If D < 0, the equation has ' Yreal solut\on (s).
N

Y

NO \[\ﬂ
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The

3 x2 + 11x — 26 = 0

G -2 = -2
o -\ = -2k
_L‘_|g= ||

VA c BV B 4 -2l
= x(xl—l‘z\—'i—(“"’ 7
=0

- (1*\33(*"0"\

= x+3=0 of

b7 %o-ﬁ"DJuZ" ey -

x=-3

Click Here for Writing Project #1, Pr.

xX—"2

on. X=-2

Find all real solutions of the equation by factoring. (Enter your answers as a comma-separated list.)

ot Lod oy £

X = 7.,-‘; o ,—J..J-.'h-\s B
(1(—4—) 4 (\“'3—) anre ,&(_Ja-\sll
4'—'—',51“,¢'-——"" )
pr¥ad = v (-0 =il = 225 .
S = IS~ s = S
v}
—_uxs = =2
x= 2 Ll — _,l-3
=
X= —\'5”)_
x e-13, 2=

=0
No.

w= ’

(x—- (—l'i\)(x )

- (x+3)(x-2)

s .rqg_-l-r\_gd -E,-\h/

oblem 5 Video

Click Here for Writing Project #1, Problem 6 Video



https://harryzaims.com/public_html/121-online/videos/03-Writing-Projects/Writing-Project-1/videos/06-big-mess-factoring-problem-and-a-cheat-for-it.mp4
https://harryzaims.com/public_html/121-online/videos/03-Writing-Projects/Writing-Project-1/videos/05-solve-by-factoring-with-a-cheat.mp4
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Find all real solutions of the equation by factoring. (Enter your answers as a comma-separated list.)

4 > _ Choat
XZ— 22x%— 72 =0 2 a=\b=-27, =372
YA 2- ) >
5"’"" - ——hl(n) {?'
Byt O ~ W8 p=Hae ;3:;, _nes= l2¢=1
- 3 0 2t 4
2 T =
g 20
o dy— 1@x +F2L =2 - D 2 - ’ﬁﬂ
N —o (Amq’s’b’)/ Yes = ‘7//7'9
- &(x—w\—lefx\—“‘ ; - u-.!:?\b\/
WD(r-e) = -
= ¢ “)((J 21>  -18=0 (,(,-93@ ok
— *’q‘-'

x= o x =18

Find all real solutions of the equation by factoring. (Enter your answers as a comma-separated list

Tty = 0

5 2
Ex©—-34x-7=0
a2 _ _ = -?E')(' 5
T« x-35x-%F ( x"-'ﬂx—?—'=o
= ¢ l(sx+) —?—l(‘x*/) . T q'?_s' 9  ae7
2 D = =
(e M- = e (3 =5 e
L 7 A% s e L 3rH2s 32
X="5, X2 ) T T T 2 =5 2T

(+-7)= %

UV
3+ - =Y s-‘-@:il_e_
w¥=-N3x ~ T & [
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Find all real solutions of the equation by factoring. (Enter your answers as a comma-separated list.]

6x%2 - 7x - 20 =0 C‘ﬂ“"a%’, b=-%F, &= -20
6 bidad = F-4¢L)(=0)
Magic¥ ( (-D=-12° —4G+ Y60 = §2G
sk P b oHe be s29=<t - come <.
—-q+2 -8 2,3,5,%1,03,1% @,213 29,3/, ..
_ 200 142z \lL md-divehs
= -nen o ekl 91_:7; by dink oF (055 o
S Y : WEL anterE /

(‘ yi_ lf\( + 9 X —’)40 ‘-;"-:Jaq r-"' ’_ﬁ
, =289 2? =N
2y (Lx=F) +4(2x-5) =23

x=-b4| bivet _ )-_t@

. - 2(6)

W\

(‘Ly.—f\("a*"’q\ =0

I,
v
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Find all real solutions of the equation by factoring. (Enter your answers as a comma-separated list.)|
7 252 =55+ 3 =7
2S5 =
-(2X3)= -6 = (~a) (1Y
-6+
2 Us+s =D
25(sD > 1 (5-3)
(s=2)2s + 1) = O
=2 ¢=-,3
= se¢§- ,35 T

Sreu.'l'ﬂ"‘ et anguas
G 02D STYL e

Find all real solutions of the equation by factoring. (Enter your answers as a comma-separated list.)
8 16z°-58z=63

16E-58%-63 =0
ad = W (-63) = -100%
M‘,I‘Gu
g = St ~» -6 swell
= - 100 4L NP - Y09 Hughe

=204+ 12 ~s> -p40 gwall. gaia;j?i

_ a2+ 14 ~p —100%  Suwee

62— 1 FH 0> =9
8x (12-N+ F(2w-9N =2
(12-aYer+H) =0
ref 1%
on.
a= -'% / c_(—:
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Find all real solutions of the equation by factoring. (Enter your answers as a comma-separated list.)
9 6x(x-1)=1-7x

(')_wl—\\ (3x -1 =0

5

Cex*-lx = \-Fx

= xéf-l:,_l
- ( ¥F* = -\ ¥¥Y¥

Lxt px =t = O

\" - D) = - RYD

/e :l-l—’}—’?_ =1
Lt ax- = Gy azx-2x =1 = 3w (23 V= 1 (25t D)

Find all real solutions of the equation by completing the square. (Enter your answers as a comma-separated list.
10 x> +4x-2=0
4 oy
1—,7,/\» L =

2
iy 1 =2 +4

(x+D =6

w2 = Ve
X :—'Lfﬁ Js
Wt bAss w an~

-1-Ve ~L+VG

Find all real solutions of the equation by completing the square. (Enter your answers as a comma-separated list.
11 x>+18x+8=0

X* 18y - -9

- 1_, -
3290 = 81-8

s yra =32

(,u,q)q— = 33
x+1> ¥\ 27
x=-1EV?3

10
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Find all real solutions of the equation by completing the square. (Enter your answers as a comma-separated list.
12 x2-6x-3=0

Find all real solutions of the equation by completing the square. (Enter your answers as a comma-separated list

13 <2+ 2x- % =0 This one has fractions.

VAR o 2 -=5;;'
x .\ ’\‘Ilq'-_;|
> n < +i= i
W g N g T.,,"" =0T M -+
=
(\‘-I—l\ = 3’
1 Vo .2
xj—l';'t i -_-_-t -— = -
] °

vy o

2
2 _ -’!—.-\-1<
x=z-1xTrT 3~ T F -3 =

Xe‘ls‘ -s::/:":i

Find all real solutions of the equation by completing the square. (Enter your answers as a comma-separated lis

14(8x2+16x=17 _.-'-g

T - 1
Y +Lx =8
L - 14,2 2
LY+ | —.54-!—54—5-_—5
[x-;—\\—b—-g :
I 4 _4— ;3-._-)—- </ L__,__?\(q__ =is_@
x+1==\g =7 ZT oG A ul
+ 33 - 4Y4E3= "
x=o) BT

11
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Find all real solutions of the equation by completing the square. (Enter your answers as a comma-separated list.)
1S 42i30047=0

16 2x2+7x+4=0‘)‘:"2

x"-l-q—;_x = -
7 4G —patYd 1+
3 49 _ -2 19 _ =2 _ =
R TR R At A e
x ey
(x+ 3 = =
1 4 = +Y_E-—i'-‘é:
= ¥*3==\[1L ° ° % Y
-3x\\3F
=7 4= v

Find all real solutions of the equation. (Enter your answers as a comma-separated list. If there is no real solution, enter NO
REAL SOLUTION.)

17 022130 -0-0 pLdae = (3 =44)(-a) = 1,9+ 360 =525 =7—3j'

S0 -\"l-.-‘} ) -C(dtnﬁ, SCce /
TL4= q:a_,q' v o pl/\'c'd"’ cium.

Find all real solutions of the equation by completing the square. (Enter your answers as a comma-separated list.

12
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Find all real solutions of the equation. (Enter your answers as a comma-separated list. If there is no real solution, enter NI

REAL SOLUTION.)
18 2 j0.i1-0 blgae = o) —4(1)0) = 100 -4 = qg(

Find all real solutions of the equation. (Enter your answers as a comma-separated list. If there is no real solution, enter N{

REAL SOLUTION.) ) v
= (2)- e - WY _uY
19 XZ—%X-F%:O bq—‘fa‘c = [ %\ q('Yq) - -—i— ;_’-— =

oY _ 152 -6y _ 128

-

5 E 7

-

6o .

=_fs—

wiw

Find all real solutions of the equation. (Enter your answers as a comma-separated list. If there is no real solution, enter NO

REAL SOLUTION.)

20 5542220 htdae = (1—4(0(1) = 2S=)1L=13

¥y S ¥3=D

Find all real solutions of the quadratic equation. (Enter your answers as a comma-separated list. If there is no real soly
enter NO REAL SOLUTION.)

21 zZ(z-7)=5
23T -7 =0

13
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REAL SOLUTION.)

22 3x*+2x+2=0
@%3,53—"” =1

x? - 0.011x — 0.063 = 0

23

Approximate Solution

3=lbe —0,01) , L= —,00L3
bidae =

Always do

first, if you're only looking for real

251

solutions, especially.

.D(’¢—HC|)I—.¢5U33 ol
c-.oMY-4(-.063) oK
-.oM™ -r[—‘n(.s\ T,

Lour v (063 JD‘C

Lokes !

PR
'\)O

2 woorz|

AL =

You drep
Graphing/Advanced Calculator

-b Y b4
= —
N

C.oW)*-d (1N(-.0LD

P‘J S ,ch;).‘ve

- .ot/ as2 il

¥ =
’).C\\

Find all real solutions of the equation. (Enter your answers as a comma-separated list. If there is no real solution, enter NO

Ligae =2 -4B)X2) = 4-2=26 ¢ O
—— No ReAl SouwT|2M

Use the Quadratic Formula and a calculator to find all real solutions, rounded to three decimals. (Enter your answers as a
———————

comma-separated list. If there is no real solution, enter NO REAL SOLUTION.)
Don't Round Until the End! (Error Propagation)

-—

(

Exact Solution (See Writing Project #1

W T e
3

.003= -.:;o

X" oilx-.063

-
-

){"..‘.I_'X——G—s- =0

,gao 1000

1000 x'- llx = L3 =O /

61—‘fa.¢'. = II1'+ \-{(.aoo)(LB)

=) + 'er'aao -2

*= A (t0od)
sl.u\pl:cv &M—L_r /
\(Greso?
s,ﬂ‘ﬁm#c

= ¥ Vﬂ'r% %53

arvi 2

- Q.S‘:g-?\‘ 5—

= 3§'0\E

14
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LH112+44%, 865 o 1
202121
CLBL1I+TCARs 22 ~ x

2565522662 x 25T F
C.B11-1 2L

CHRS ~
-, 2drreronte & - 1B RX

how to do it with a more basic
calculator. It's pretty tedious,
because [ don't want you rounding

anything until the final answer!

Use the Quadratic Formula and a calculator to find all real solutions, rounded to three decimals. (Enter your answers as a
comma-separated list. If there is no real solution, enter NO REAL SOLUTION.)

24 x% - 2.459x + 1.250 = 0

15
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Solve the equation for the indicated variable. (Enter your answers as a comma-separated list.)

25

b"-_\‘i—un_ = V:—‘f(‘;j)(-l-)

v, gk
s o, £\ g
v}‘-j"‘ 9

-+
BV =

TN 9 T

A=4x2 + 8xh; for x

Use the discriminant to determine the number of real solutions of the equation. Do not solve the equation.
27 x?-5x+1=0

O infinitely many real solutions

O two distinct real solutions

O one real solution

O no real solution

1 . . 0(446‘46"'?( w &
h=_gt-+ v,t; fort
29 o o h, 9. vy \/MIIAA‘QI /,‘qJ etecate
1 a4+ = h T~ 6 BobY . Q-)
= 9.8 — oL =
e 10 kb ke gty (13
"j 9 v = initef N,Ou-"‘—y
a = Tj: ;— hz L\...' "\_'_ nb’vt Tﬂui
h=Vp (L’o = ',h;"'"'a h'¢'3L+3 N
- gt yut +h,
(e Ml n he 3Tt
- :_:.—-/—
h - 12

Solzve the equation for the indicated variable. (Enter your answers as a comma-separated list.)

16
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Use the discriminant to determine the number of real solutions of the equation. Do not solve the equation.
28 x?=4x - 4
O infinitely many real solutions
O two distinct real solutions
O one real solution

O no real solution

Use the discriminant to determine the number of real solutions of the equation. Do not solve the equation.

29 11

6x2+3x+ =~ =0
4

O infinitely many real solutions
O two distinct real solutions
O one real solution

O no real solution

Use the discriminant to determine the number of real solutions of the equation. Do not solve the equation.
30 x*+mx-s5=0 (s >0)
O infinitely many real solutions
O two distinct real solutions

O one real solution

O no real solution

17
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31

Find two numbers whose sum is 48 and whose product is 407. (Enter your answers as a comma-separated list.)

18
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32

areais 1,275 ft2,

length (larger dimension)

A farmer has a rectangular garden plot surrounded by 200 ft of fence. Find the length and width of the garden (in ft) if its

perimeter = 200 ft

A

®
R

width (smaller dimension) |¢:]Ft ,_,,QAW"? x+'_','= 00 /
Anea i %5 £& 1 A,I.‘g y=100-x if CorRECT !
= 23S +e T"
. [ 1 ox = l?ﬂ’s% Times =1
« (190 —%) = WO X =x* =(-atrwox =
as00 = (00X = —/2FS
-1 ¥ = 100% + (5"0)1-_- -1 25 + 2500
225 L
' (x-€0) = 122 S
50 = £ Vs = £ 3¢ )
1225701222 I
sfwld’ x=50E 35 x is e Srager
C’,anw o3BT
y =l X "Dd’e?f—'g ey =%
sosl
(?d"'@- = soE3 IS=Yy

A 4—"-7 = D-f-"""le—"—'ff’ ~2009

Lex

Let K-M‘h "CE‘“‘“ L
o ofF .
4=

%

%

19
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33

(a) Find the length y in the figure (in inches). The area of the shaded region is given. (Round your answer to two decimal

places.) . Leyicon * Le b 4 ) h o F 4 ;_J.ga.ttfc{
f:_u' 9 sides o Twe qure (‘:"‘)
: ¢ _ .
ML ? 1’" y A—;u.a = 109 w C
o chea oF brogle pRes Aua ob Spuent
v y * o (L z
area = 104 in
(b) Find the length y in the figure (in cm). The area of the shaded region is given.
%Ijlb = ID"‘I 2 [|»o®
o 4_(10‘43 —7 2, 104
. 77 73 2
(g'_‘ - r! 3
v o e . ,?3 (B = A3
1 cm + 112
area = 1104 cm? = 6
I3 105) _ B 23k =
S isecezoas = w X ([B@33n 7Y
(.g > D—\

20
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34

You and your roommate can clean all the windows in your place in 1 h and 40 min. Working alone, it takes your roommate
1

—_——_—/—
2_7 h longer than it takes you to do the job. How long (in h) does it take each person working alone to wash all the

windows? I:I Le vicon lek x=# hes er we +o Jo )aé qﬁe—vv"—
h . )
oo * Y= " - v voMee .. v ™ '
your roommate |:| h
ﬂ L i l,\,.., w\u\bL oC % SD.'D T 71-'" CIW “ ke
¥
1 N 0" I ‘e ' 200"\.‘1- Jej’f ' b .o
9 S .o .
p ‘L Lbales wusS lhe 40 win = | MQ~A | L howss
N1 s,‘nc! ]

) GLD™MN
b
1+2 he = P e = 3"’r7°""‘A’
= F3 >

- L\av{
| job done = | jeb dowe  we

(25 +()E) - 1 ok done ]

L"' b ,\N> (Ws\ L b

. Time =hmowt Dove
N

It takes your roommate 2 1/2 hours longer than you:

o+ he= Lelhe =X L

21
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<
3+ EY)= X+ 3

= (;:;4)(%\)(3“4—5-;—,\\ +G:§AGF\%§ = (?13(3)&4--'3

~ us
= 5 (3xs £ + T(ay) = ¥+ =¥

- g+ >q_
—_— (I{fi—:'—i ¥ 1Sx = Ax = X (\)

=7 30% + *+S + 0% = Wit + 1

- 2T
_bO\C—’-Ff = —Q(LX/

D = 18Av-Sx —F5 =
—"LS-\) = 0O

=2 WS —2S T o

N EET

- ('7\(l°) ~S -I§+10

o

= 23(Ly—-5¥

=<

—7 O x*- Sy +10X - <

By lax -+ T (2x-%)

7

> Time Tnlﬁue(_,./




1-05-notes.notebook September 01, 2023

35 Distance-Rate-Time Question

It took a crew 3 h 9 min to row 9 km upstream and back again. If the rate of flow of the stream was 3 km/h, what was the
i d (in km/h) of the crew in still water?

L"” Y = f‘q"f OC ,w(l uf b'q.‘ m S'I'M W“-L'A (%‘\;

teo ° Ko
D v + Unctss  Wews,
>
g 2> &3
D
Duw“ q C+> >
jTPeL ¢ .P.s,l)—;’SL"ih'm" 0w V2
| - "
19 ® Ve ) c o3 _ 3
= 2o =~ O
N I

(c43) + (])\ (a_o)Cf—ﬂ = (3(-DEHD)

—
=7 (9)(=0) :
noD (r-3)=¢3 () =03v= alk3)

QUD(IA—B\ 3
ov- | .
\ =1 @0 (r+?d) + 189 (-3 = (3 —-567F
A} 180 © +540 Fi®Or-5s40 = L3r=S6 T
A
/‘i' 3007 = (35T
- )= 3
(b’ir"'—ZGOr <%+ =0 | .

(a1v- noc -89 =9 )+3
2r% yov - 6> =9
2 (A3 X3)
Feyrc + ar -L3 =
2l -F) F(r-3) =

(- A (Fr+9)
=% !

o

23
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