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C11-1.1 - Arithmetic Means Notes

Write the first terms 5 of the sequence

h=2d=3 24+43=5 t;= 1st term (aka: "aoruy")
+3 5+3=8 d = common dif ference
Y t,= termmn,every term
2 n =Term#,or # of terms
ty ts ts ty ts

o OR

th,=t; +(n—1)d

t, =2,ts = —4 Logic t, =2t =—4 Systems of Equations
—d +d +d +d
Y NN th=ti+(n—-1d tp=t;+n-1)d
L2 , , —4 t,=t; +(2—1)d ts =t; +(5—1)d
ty t, t3 ty ts 2 Tl/tl +d —h=ttad
tip=2—d ——> —4=(2—-d)+4d
3+3d=—3 4-1=3 —4=2+3d
- - t=2—(-2 &.@
- =S
3d 6
3 3
2-2=0
0—2=-2
4 2 0 -2 —4 ’
’ ’ ’ 24+42=14

t; = 26,t9s = 378 Logic O R

26 + 88d = 378 95— 7 = 88
-26 —26 th=t+(n=1Dd ¢t —¢ +(n-1)d
88d = 352 t7=t+(7-D@ ¢, =2+2-1®)

t, + 24

88d _ 352 26
3 g

2 , 6,10 , 14 . 18 26 —4 =22
22-4=18

18—-4=14
2,6,10,14,18 14-4=10

C11 Page 2




C11-1.1- Arithmetic Sequences Notes

= ? 53,n=7

2 5 8 d=7 tTl=7 th
, ’ [ N ]

+}_\_J % ? ? 53

2, 5, 8 ,

t1 L, ts Ly t1o tn
n=1 n=2 n=3n=4 n=10 n=7
ty=2 Difference
d= tTl tTl—l d= tn_tn—l d: t, —t _
d=8-5 d=5-2 n_n?

Find the General termt, =?
th=t; + (n—1)d
t,=2+n-1)3
t,=2+3n-3

What is the tenth term tq,?

t,=3n—-1

t" =3(10) — 1

A term subtracted by the term before it

t,_1 = termbeforet,

Arithmetic: d must always be the same

General term formula

th=t, +(n—1d

Check your answer:
2,5,8,11,14,17,20,23,26,29

The first term
plus'n — 1" dif ferences

Or, Start from beginning

t,=t;+(n—1)d

v

Remember: You could have also added the common difference repeatedly

53 is what term, t, = 53,n =?
t,2=3n-1
53 =3n A\11
+1 +
54 =3n
54 _g;
3=

Check your answer:

2,5,8,11,14,17,20,23,26,29,32,35,28,41,44,47,50,53
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C11-1.2 - Arithmetic Series Notes

2,5,8 aan S12 =7 Sp = sumof nterms

What is the sum of the first twelve terms s{37 512 =7, n = 12.

n n Sum of "n" terms
Sy = E(Zﬁ + (n—1)d) Sn =75 (2t; + (n— 1d) formula: if
ty is not known.

12
S12 = 7(2(2) +(12-1)3)
51, = 6(4 + (11)3)

S12 = 6(4 + 33)
S1, = 6(37) Check your answer:
2+5+8+11+14+17+20+ 23+ 26+ 29 +32+ 35 =222

n n
sn =75 (t+tn) tp =3n-1 Sn =5 (t1 + tn)

» t" = ii12)— 1
S12 = = (2 +t12) @

2
s" _ 6i2 + 35)/

Sum of "n" terms
formula: if t,, is known.
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C11- 1.3 - Geometric Means Notes

Write the first terms 5 of the sequence

t1=2,T=3

X 3

)

2 6 18 54 162

’ ’ 7’ 7

6,18,54,16

t;= 1st term (aka:"aoru;")
r = commonratio

t,= termmn, every term

n = Term #,or # of terms

t, =9, ts = 243

9r3 = 243 5-2=3
r3=27

Jr? =27
@ 3,9,27,81, 243

t,=4,t, =16
=T Xr Xr Xr
) 4 ) ) 16 )
t ts ts ty ts
4r* = 16 4-2=2
r2 =4
Jre =i

+42 X+2 x+4+2 X+2
Y NN NN

2 4 8 16 32

7 ’ ’ ’

+ 42 X+2 x+42 X+2

Y N VN Y
—2 4 -8 16  —32
2,4,8,16,32 —2,4,—-8,16,—32
ty = 2,ts = 162
2rt =162 5—1=4
rt =81

2,6,18,54,162 2,—6,18,—54,162
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C11- 1.3 - Geometric Sequences Notes

3,6,12... =1 w0

A~ A 22

3, 6, 12, ... 168
t1 () t3 ty t1o tn
n=1 n=2 n=3n=4 n=5 n=7
t1=3

Ratio

r= En r= tn r= fn

tn—l tTL—l tn—l
r—é _12

3 =%

=D

t, =768,n="7

A term divided by the term before it

t,_1 = termbeforet,

Geometric: r must always be the same

Find the General termt, =?

t, = tyr"t

General term formula

t, = tyrt

The first term
times 'r — 1' dif ferences

t, = 3(2)"1

What is the fifthtermt;?ts; =7,n=5.

£, = 3(2)"1
ts = 3(2)"*
ts =3(2)°7t

t. = 3(2)*
6

Remember: You could have also multiplied by the common ratio repeatedly

Check your answer: 3,6,12,24,48 J

The number 768 is what term?t, = 768,n =?

t, =3(2)" 1
768 = 3(2)"1
256 = 2"°1

28 — Zn—l

8=n-1

divide both sides by 3

Change of base: 256 = 28
Same Base, exponents are equal

Or, Start from beginning

t, = tyr"t

= @°"
t =3

Check your answer: 3,6,12,24,48,96,192,384,768 J
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C1l1-1.4 - Geometric Series Notes

3,612 .. =77

X 2 X 2
S Y ? 384
3, 6 , 12 ,
t1 ty ts ty tio

t; =3

r = tTl r = tn
tn—l tn_1

L0 12
3 =%

Seo = ?

S, = sum of nterms

What is the sum of the first eight terms sg?sg =?,n = 8.

O] _t(1-1")
" 1—7r " 1-r
3(1-29)

Sg

OR

L hTTt t, = 3(2)"
"o1-r tg = 3(2)%7?
5y = S 2lts) tg = 3(2)

ts = 3(128)

1-2
< _3_2(384)&
g = —————

Sum of "n" terms formula (if
number of terms is known)

Check your answer:3 + 6 + 12 + 24 + 48 + 96 + 192 + 384 = 765 \/

— b~ Tty Sum of "n" terms formula

1-r (if last term t,, is known)

What is the sum of an infinite number of terms?

Check your answer:3 + 6+ 124+ 244+ 48+4+ 96+ 1924+ 3844+ 768 4+ 1536 + 3072+ - = o0 J
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C11- 1.5 - Infinite Geometric Sequences Notes
8,4,2 ... S = 7

What is the sum of the infinite sequence?

1 1
X = X =
2 2
o 4/\_J2 1 1 1
) ) ’ ) E’ Z ,
tl t2 t3 t4 t5 t6
tl == 8
tn th -1<r<1
r = : r= t 1
n-1 n-1
r= 3 r =7
. Convergent, has sum
s = t s = ty Sum of "n" terms formula (infinite number of terms)
S ® 1-r
8
Seo = —=
*© 1
)
8 1 1 1 1
So =7 Check your answer:8+4+2+1+-+—-+-+-—=159375= 16

2 4 8 16

8,16,32... ==

What is the sum of the infinite sequence?

X 2 X2
S|
8 , 16, 32, 64, 128, 256 -
t ty ts ty ts te
tl = 8
r= tn r= tn r>1
n-1 tn—l

32 =~ Divergent

e

Check your answer:8 + 16 + 64 + 128 + 256 + 512+ 1024 4+ 2048 4+ - = \/
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C11- 1.6 - Sigma Notation - Notes

Find the sum of the terms

Arithmetic

Steps
4 Putin k = bottom number the equation
ZZk:? 2 ., 4 6 8  Putink+1(bottom#plus 1)
—~ Repeat until k = top number
- /]\ k=1 k=2 k=3 k=4
k 2k
d 2k= 2k=  2k= 2k=
2= 2= 2= 204) = 1 2
@ & 6 4
3 6
sS4 =2+4+6+8 4 8
Arithmetic

n
Sp = E(Ztl + (n—1)d)

n
100 Sn =35 2ty + (n—1Dd)

100
Z 2k =7 S100 = =~ (2(2) + (100 ~ 1)2)
k=1

S100 = 10100 #of terms=n—k+1

= Top # minus Bottom # + 1

=4—-2 d=6—4 n=100—1+1
o> S

Geometric

6

4 2 1 ! ! 4+2+1 1.1
Eg(l)k—lzj) ) , , 2 ,_ 4 e +§+Z:@
4 2
k=2 k=3 k=4 k=5 k=6 @— 241

2

Always r 1 1
3= 3" = 3 = _ad-rh
Not Always t1 2-1 3.1 6-1 nT 1 _r
1 1 1
o) = 2= 2 a7 -
@ @ 2 e
1
+(1-())
Sg = —————*
1
.
Infinite Geometric 5. = t
N 4 2 1 . ! i
z g(z)k_l = ? ) ) J E ) 4 b Sm = 1
O "0
2 1 Seo =7
— -1<r<1 =
4 1
-1<=-<1 a2
2 S = 4 X T
= Convergent, has sum
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C11 - 1.8 - Bouncing Ball Notes (up 60%)

A ball rolls off a building 15 m tall. After each bounce, it rises to 60% of the previous height.

15

Height of Ball vs. Bounces

(Loses40%) 1 — 0.4 =0.6

Let h = Fall height
Let b = Bounce Number

r=60%

X 0.6 Xx0.6 x0.6 Xx0.6 xX0.6

5.4

3.24 194 1.17

r=20.6

ty b t3

How high does the ball bounce after the 1st, 2nd bounce?

Height After 1st Bounce

15><0.6

How high does the ball
bounce after the nth bounce?
(Find the general formula)

t, = tyr"t

t, = tyrt

ts ts te

Terms are Fall Heights!

ty =ty (M)"!
ts = 15(0.6)°1

te = 15i0.6)4

Height After 2nd Bounce
9% 0.6

How high does the
ball bounce after the
4th bounce.

1 - 2!
2 — 3

How high does the
ball bounce after the
10th bounce.

After 1st =t,
After 2nd = t5

t, = tyr"t
tll = 15(0.6)11_1
tll = 15(0.6)10

4 — 5!

10 - 11!

After 4th bounce = t;

What is the total vertical distance the ball has
travelled when it hits the ground for the 5th

bounce? | 5. =7
(-7
"o 1—r
_ 151 - (.6)°)
BT T 16
15(0.87)
Sg = ———

34.6 X 2 — 15 :.,

Count

. 15
IT +ox2
+5.4 % 2
+3.24 %2
+1.94 x 2
54.2

After 10th bounce = t;4

If it bounces forever, what is the total

vertical distance travelled? | . _,
S0 = 1—r
h = hy r=06 r<l1
® 1-r
B = 15
© T 1-06
15
he =

37.5x2 —15 ,

Double it to account for rise heights and subtract the initial height (double counted)
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C11-2.1-6,,04, Notes

6,: the "reference angle"is the angle between the terminal arm and the x-axis (0° < 6 < 90°).

Bstp: the "angle in standard position" from the principal axis (+ x-axis) to the terminal arm.

Terminal arm.
\ N =6

6, = 45°
6 5°
180° - 09,360° 180° 0°,360°
0= Hstp
Principal Axis.
— o
Osep = 130 Ostp = 220° Osep = 300°

9r=500 r /

0, = 1809 — 50° 0 = 1809 + 40° 0., = 3609 — 50°
Osep = 130° Osrp = 2209 Osep = 310°
6, = 180° — 130° 0, = 220° —180° 6, = 360° — 310°
O

— o
b= 40

J

II 2nd Quadrant 1st Quadrant 2nd Quadrant 1st Quadrant
I 1 I
6., = 180° — 6 =
stp r Hstp =06 6, = 180° — Ostp 0, = gstp
Osep = 180° + 6, Osep = 360° — 6, 0, = O, — 180° 6, = 360° — O,
I 3rd’Quadrant | 4th Quadrant IV III 3rd’Quadrant | 4th Quadrant IV

Basic logic will calculate 65, and 6, much more easily than using these formulas.
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C11-2.1- % Oy, Ocor » Opri Notes

Counter-clockwise rotation is a positive 0, Clockwise rotation is a negative 6,
-“ y - y
50° h x N
| e
Osep = 180° — 50° Ostp = —(180° —30°)
Oty = 130° Ostp = —150°

Positive Co-terminal Angles (6.ot)

Qcot = Gstp + 3600

Yy y OCOt = GStP i 3600

6., =40°+ 360°
0 N 40 3 0.0c = 400°
\'/ Osep = 407,651, = 4007

Ot = 40°,400°,760°,1120°,14809, ...

Negative Co-terminal Angles (6.ot)

-~ y
' Ocot = Ostp £360 / Ocot = Ostp T 360
Beor = 40 — 360 Beor = —320 — 360
/ Gy / 0° -
\J Beor = —320° k J Beor = —680°

Ot = 40°,—320°,—680°,—1040°, —1400°, ...

- *

Oprinciple = Smallest + ve O, coterminal. Opri =0 < 0t < 360
Bsep = 1000° . 1000°-2(360°)
1000
6, = 1000° — 360° = 640° O R 3600~ 2777 - OR
— 0 0
= 640°~360° 80D 0.777 ... X 360°

You may need to add or subtract 360° more than once.
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C11-2.2 - ASTC Notes

Quadrant II

Quadrant I
ot mo = & =
sm9=1:+ sin _I_+
6= + T o=T_4
cosf = —=— cosf = — =
b +
+ +
tanf = — = — tanf = — = +
B +
inf = — = — sinf =— = —
sinf T j—_
9 = — = — -_— - _
cos n cosf n +
tanf = — =+ tanf = — = —
B +
Quadrant IIT Quadrant IV
(H)?+(=)?=+  Remember: the hypotenuse
V+=+ is always positive.
S A
Students All

Only Sin positive.

All (sin, cos, tan) positive

Only Tan positive.

Take

T

Calculus

Only Cos positive.

C
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C11-2.3-Trig Ratios Notes

Find sinx, cox, and tanx for the following point. Find 6,. SOH CAH TOA

S (-43) A a2+ p?=c? rang = _E
32 442 = c? 4
@ 9+ 16 = c? 6 = tan"1(+0.75)
3 Ostp = 143.1° 25 = ¢2
6 =36.9°
N =i
1802 0° @ 3
tanf = ——
4 an 2
180° — 36.9° = 143.1° Check Answer
3
T C Ostp = 143.1 sin143.1 = +0.6 = +§\/
3
4 e
6 = sin1(— E) 6 =cos 1 (—-) 6 =tan™'(- Z)
5 > 9 = —36.9°
6 =369 6 = 143.1° - '
3 4 4, 3
0 =sin~1(+ E) 0 = cos™1(+ E) 6 = tan~'(+ Z)
6 =369 6 = 36.9° 6 =36.9°
sinf = 0.8 Solve for 6,0° < 0 < 360° and general solution
PN
08 8 4
S y A sinf =T =15": 0 is the same!
S 1 1 10 5
08 08 A 08 8 A 4
o [] [] [
180° 53.1 3.1 00
Draw two A’s where sin 0 is positive: ASTC Quadrant |, Il
Label the triangles according to SOH CAH TOA
T C 0
08 Solve for 6,: |6, =sin"1(+ ﬁ)
sinf = —
1 08 Draw an arrow from the principal axis:
0, = sin™! (+ T) To the first and second terminal arm
0, =53.1°
i Solve for the arrows 6y, sin53.1° = 0.8 \/
Hstp = 53.10 estp = 1800 - 53.10 sin126.9° =0.8 \/

=126.9°

O5ip = 53.1°,126.9°

Check your answer:

General Solution:
0 =05, 2tpn,nel

6 =53.1°+360°n,n el
0 =126.9° +360°n,n €

53.1

413.1

" 054

126.9

486.9

0.514
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C11 - 2.4 - Special Triangles 30,45,60 sin/cos/tan Notes

Diagonal of a square with sides lengths of 1

Half an equilateral with sides 2

o
450 60
2 2
450 600 600
1 2
30°))
b=+/c?2—-a?
/| O
60 > 30
V3>1
1 60°
@ 60 must open
up to the root
3. And Vice
Versa
1
sin45 = — sin60 = — . _1
V2 2 sin30 = >
1 1
30 =—
V2 2 cos 5
1 V3
tan 45 =1 tan 60 =T tan30 = —
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Cl1-2.5-sin0 = % Notes

Ostp = 180° + 45°

60°
1 1
sing = = Solve for 8,0° < 0 < 360°. Between 0 and 30°
2 360 degrees
S A V3
Draw Two A’s where sin 0 is +ve: ASTC Quadrant |, Il
2 Label the A’s according to SOH CAH TOA
1 1 Label the reference angle according to special A’s.
30° 30°
180° 0° . .
3 3 Draw an arrow from the principal axis:
3 To the first terminal arm and the second terminal arm.
Solve for the arrows 6,
T C
Check on Calculator
Qstp = 300 gstp = 1800 - 300 300 1500 .
= 150° *y 1 Graphing Calculator
. =3 y = sinx
Osep = 30°,150° ' 1
> Y=3
. 1 > .
Check your answer: sin30° = — \/ % : 270 %0 Zoom 7:
2 —360 < x < 360
1 1 " Window = Domain
sinf = > sin1500 = > \/ y = sind Find Intersections
cos0 = —— Solve for 0,0° < 0 < 360° and general solution.
\/E P N
S y A
Draw two triangles where cos 8 is -ve...
V2
1 \
1 45° X
180° T > 0° | hs? V2
1
1 45°
V2 1
T C
1
Osep = 180° — 457 cosO = A —-0.707

= 2250 = 135°

Oy = 225°,135°

General Solution:
0 =0sptpnnel

0 = 225° +360°n,n €l

= 135% +360°n,n € 1

—-0.

151+ Y =
05T 05% 3
—p
E 180 % 130 0
707 *F 0.5
s 135 : 225 1-4;—- 495 | 585
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C11 - 2.6 - Unit Circle sin/cos/tan 90, 180, 270, 360 Notes

0
Unit Circle 90
D (cosx, sinx) (x, y)
(x,¥) r = Hyp
) (cosB, sinf)
180° (-1,0) 2 (1,0) 0°,360° 1
y = Opp
Radius =1 (i
(0,-1) Hyp =1 Al
2700
sinf =y cosf = x tand :%
; ppr
Opp Adj tan = ——
in@ = —— cosf = —— Adi
sin Hyp Hyp ]
. y x
=2 =2
0 1 0
sin0° = 1 cos0° = 1 tan0° = 1
sin0° = 0 cos0° =1 tan0° =0
sin90° = 1 0 tan90° _l
1 c0s90° = 1 -0
sin90° = 1 c0s90° = 0 tan90° = UND
0 1 0
sin180° = 1 cos 180° = -1 tan180° = -
sin180° = 0 cos180° = —1 tan180° =0
— 0 —
sin270° = c0s270° = 1 tan270° = -
sin270° = -1 c0s270° =0 tan270° = UND
0 1 0
sin360° = 1 c0s360° = 1 tan360° = 1
sin360° =0 cos360° =1 tan360° =0
-~ ;
15+
v
: 0.5+ %
A
0 X
18 270 9 180 70
0.51 ;
1 1
154 L5
y = cosx

y = sinx
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C11- 2.7 - TOV sinx,cosx,tanx Graph TOV Notes

y =sinx
X y Pt.
0° 0 (0,0)
0° | 1 (90,1)
180°| 0 (180,0)
270° | -1 (270,-1)
60°] 0 (360,0)
Yy =COSX
X Pt.
0° 1 (0,1)
90° 0 (90,0)
180° -1 (180,-1)
270° 0 (270,0)
360° 1 (360,1)
y =tanx
X Yy Pt.
0° 0 (-45,-1)
45° 1 (0,0)
90° und (45,1)
135° -1 (90,und)
180° 0 (135,-1)
ASTC (180,0)

Special Triangles

.
Q1 Q2 Q3 Q4
(90,1) 4
(0,0) (180, 3 (360,0) X
h 0 0
11 N
y
(0,1) (360,1) 2
(90) 4 (270,0 x
b 180 5 %0
-1)
. f /]\
4 Repeat Pattefn | Repeat Pattern
| @51
1 (0,0) (180,0) (3600). / x
f 2 0 0
‘ 50 3
Tan is Zero when sin is zero ; _ sinx
Tan is UND when cos is zero anx = COSX
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C11-2.8-sin260 Notes

sin26 = % Solve for 8 0° < 6 < 360°, and the general solution.
) 1
smm = 2 Let m = 20 Draw two A’s where sin m is +ve: ASTC Quadrant |, Il
S T y A Label the triangles according to SOH CAH TOA
2 Label the reference angle according to special A's.
1 1 o . 2
300 . X Draw an arrow from the principal axis: 60°
30 ) To the first and second terminal arm . 1
V3 7 30
Solve for the arrows myg,, V3
T C Check your answer:  ¢i09 = 1
2
) 1
sinm = =
' 2

1 1
sin(2(15)) =5 \f sin(2(75)) = = \{

2 2
Mstp Mgy = 180° — 30°

i

v

m = 30° m = 150°
20 = 30° 20 = 150° |Substitute 28 back in for m.
20 30° 20 1507

y = sin@ y = sin26
. . 195° 255°
30° 150 150 o 75

N
|, *
N~
z
I~
|

w
@)
(e}

o

: ) \

p = 180°

0= gstp Tp
6 = 15° + 180°

0=0uptp 0<6<360°

6 = 75° + 180°
Z 9 = 15°,75°,195°, 225°
1 : 1
sin(2(195)) = 5 \/ sin(2(225)) =5

General Solution: 8o, = O5p £pn,n € 1 Ogen = Osep N, M E ]
Ogen = 15° £180°n,n €] Bgen = 75° £180°n,n € I
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C11- 2.9 - Solve ASS Triangle Without Sine Law Notes

Solve the triangle with side lengths of 6 m and 10 m, and an angle of 57°.

6 10
57°
B
10
6 h
57° [T
¢ A
b
d o
6 I
579 [ | 0.2°
“T@ T
0 4 0
sin@ =€ cosO = 5 sing = 7 cosd = %
X
] = =z 5.03
sin57° = A cos57° = c sinf = To c0s30.20 = %
h X _
6 X sin57° = — 6 X cos57% = _x6 swie = 9i503 0.864 — 1y_o
6sin57° = h 6c0s57° = x 6 = sin 00.503 ¢
503 =h 327 =x 0 =302 10 X 0.864 = = x40
364 =
a = 180° — (57° + 90°) B =180° — (30.2° +90°)
a = 180° — 147° B =180° — 120.2°
a = 33° B = 59.8°
_ b=x+y
P2l g b =327 +864
B
(o]
0
>7° 30.2°
11.91
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C11- 2.9 - Sine Law Notes

Sine Law:

a b c
sinA - sinB - sinC OR

(to find a side)

sinA sinB  sinC

Or: 180 Minus

a b c

(to find an angle)

What you are looking for
goes on top but algebra
allows you to do either

—An opposite pair

Opposite
Pair

B A
C
a _ C
C sinA  sinC
4 _ c
7 o 1 o
510 516n:987 B serlSl
A T 0.277
0.777 x 6.497 iWW
5048 = ¢
c =5.048
38°
B c A

sinA sinB

a b
C sin(30) _ sinB
10 7
0.05 = sinB
. -_ .7B
sin
0.35 = sinB
sinB = 0.35

B = sin~1(0.35)

307 A B = 20.59

Notice: Use the Sine Law if you have:

—And one other piece of information

Remember: We only sin angles.
180° in a triangle

a c
sin4  sinC

asinC

SinA

Remember: If you have 2 angles without either opposite side, use 180° in a triangle.
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C11-2.10 - Solve SAS Triangle Without Cosine Law Notes

Solve the triangle with side lengths of 6 m and 10 m, and an angle between the two given sides of 57°.

C

. 0 A

sinf :E cosf = i

x

sin57° = ‘ c0s57° =§

6 X sin57° = E 6 X cos57° =’€},6’

6sin57° = h 6c0s57° = x
5.03=nh 327 =x

57° +90° + ¢ = 180°
147° + o = 180°

tanf = 0
anf =—
g 503
e =673
tanf = 0.7474
0 = tan~1(0.7474)
6 =36.77°

379 +90° + B = 180°
127° + B = 180°

—147° — 147° —127° —127°
a = 33° B = 53°
B=a+p
=339 4 53¢
= 86°
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A
md = 0
sinf = 7
5.03
sin37 = ——
c
) 5.03
c X sin37 = —%»(
csin37 = 5.03
csin 5.03

s#37  sin37
5.03

€= sin37
c = 8.36



Remember: Find the smallest angle first, and/or 180 minus

C11-2.10 - Cosine Law Notes

Cosine Law Cosine Lav\v:/\

C c? = @cosc
Notice: This pattern
should occur.

Cosine Law: SSS (hard) and SAS (easy)

Remember: Only one angle in the formula

B Remember: We only cos angles.
C
c? = b%? +a? — 2abCosC
1 50° €2 =92 4122 — 2(12)(9)cos50
c? =862
9 Jc2 =862 Plug into calculator
Square root both sides
B (o A
B
c?=b% + a? — 2abcosC
6%= 32 + 4?2 — 2(4)(3)cosC Substitute values in
36 =9 + 16 — 24cosC Calculate the squares, multiply
6 4 36 = 25 — 24cosC Add
36 = 25 — 24cosC
0 —-25 =25 Subtract from both sides
C
A 3 11 = —24cosC
11 _ —24cosC
—%il =24 Divide both sides
Y = cosC
- 11
cosC = >4
C =cos™ ! —E) Inverse cos
<EREl
c2
C = cos-! (a®+b?% — c?) b2 = c2 +
(2ab) a® = b3
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See edit below

C11- 2.11 - Sine/Cosine Law Notes Solve the Triangle

Solve for a.
< C = 180° — 40° — 55° ¢ __¢
- 850 sind ~ sinC
a = a 4
sinSaSO " sin85°
400 559 0819~ +01°
B A a
" a=3289
Solve the triangle.
B B = 180° — 63° — 52° - © .
= - - A o sinB  sinC
— 650 s(llnA smg b ~ 6
sin520 = $in63° sin65°  sin63°
6 2 6734 —— = 6.734
a 0.76188 ' 0906
U?%z 6.734 x 0.788 w%%%é = 6.734 x 0.906
52° A a=6.734x0.788 T p=6.101
63° a = 5.306
b
Solve the triangle  *Find the angle opposite of the smaller side 1st.
o H .
Cosine Law: Switched b and ¢ Sine Law: 180%in a triangle:
j j C = 180° — 38° — 35°
c? = a? + b% — 2abcosC sind _ sinB bpes
2 2 2 a =107
b* =a* + c* — 2ac - cosB sind  sin38°
b? =32 + 52 — 2(3)(5) - cos(38°) =
b? = 9 + 25 — 30 cos(38°) a2
b? =34 —23.64 3 = 0.19
a=3 b? =10.36 sinA
\/b—: 1036 3XT_O'19X3
b =322 sind = 0.57
A = 35°

Cl11 Page 24



C11-2.12 - Ambiguous Case of Sine (ASS) Notes

How many triangles? Solve the triangles. Remember: Always find the height first.

2A=30%b=8a=4

0 A
8 | sinf = — cosf = —
&=2 H i
30° ' sin30° = = cos30° = —
AT ————————— 8 8
8sin30° = h 8cos30°=4
4=nh 69=A
<]
8 @
4 a=nh 6 = 180° — 30° — 90°
30° One triangle
2A=30°%b=8,a=10
C 10 > 8
a>b
One triangle
A

sinB  sinA o o 0 ¢ = a

- = — = 1807 —23.6° — 30 sinC  sinA
sinB  sin 309 - - = By

5 = 0 sin 126.%10 sin 309
sinB 08~ 20

=005 08

. SinB 0Exn O.8Xﬁ=20><0.8
X = 0.05 x .@
sinB = 0.4
B =sin"10.4

2A =30%b=8,a=3

Cl11 Page 25

3<4
a<H

no triangle

No triangle, can't solve.



C11-2.12 - Ambiguous Case of Sine (ASS) Notes

How many triangles? Solve the triangles.

2A=30°b=8a=6

sin 30° _sinB

8
0.083 = 227
T8
_ SinB
8% 0.083 = X 8
0.6 = sinB
sinB =0.6

B =sin~10.6
0 80° — 30° —41.8°
0 108.2¢

C _ a
sinC ~ sind
c _ 6
sin 108.ZC° " sin30°
— =12
0.95

0.95 X —— = 12 0.95

A 30°

138.2941.8°

Remember: Always find the height first.

4<6<8
H<a<B
Two triangles

Draw both triangles together and separately.

6 =180° —41.8°
g = 138.2°

0 =180° — 30° —138.2°
0 =11.8¢

c a

sinC - sind
c 6
sin 11.8° " sin30°

0204 2
C

0.204 x

0204 = 12 x 0.204

AN

/e
/TN

Notice: Both triangles have an angle of 30, a side going up of 8, and a side opposite to 30° of 6.

Notice: The isosceles triangle.
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C11-2.12 - Ambiguous Case of Sine (ASS) Notes

How many triangles? Solve the triangles.

10>6
a>b
2A =120°b =6,a =10 One triangle
C
@ —_ 10
6 T
120° — B
A 5.5
sinB _ sinA 6 = 180° — 31.3° — 120°
"
sinB B sin 120°
6 10 c a
sinB =
= 0.0866 sinC sinA
{ c 10
sinB =
6 X = 0.0866 X 6 sin 28.C70 sin 120°
sing = O..Sg1 050 048 =11.55
=sin_~. 0.48 x = 11.55 x 0.48
KT
2A=120°%b=6,a=4
4 <6
a<b
No triangle

No triangle. Can't solve.
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C11 - 3.1 - Quadratics Graphing xA2 TOV Notes

y=x
Graphing: y = x? T
Table of Values \
-2,4)
X y Pt.
-2 4 (-2,4) \
-1 1 (-1,1)
1,1)
Vertex: 0 0 (0,0)
4 3 )
1 1 (1,1)
2 4 (2,4)
y = x? y =x? y =x? y=x° y=x
y=(-2)? y=(-1? y = (0)? y =172 y = (2)2
y=4 y=1 y=0 y=1 y=4
Notice: the pattern from the vertex (0,0) is symmetrical on both sides.
Over 1, 1 squared =1, up 1. Back to the vertex. Over 2, 2 squared = 4, up 4.
V:(0,0)
\\\\Ei Domain
AO0S:x =0 R:y>=0 xER

Range
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C11 - 3.1 - Quadratic Vertical Translation Notes y = x2 + g

Graphingg y = x?+¢
y=x2+1
Table of Values

x y Pt.
2 5 (-2,5)
-1 2 ('1/2)
0 1 (0,1)
1 2 (1,2)
2 5 (2,5)

y=x*+1 y=x%+1

y =(-2)*+1 y = (-1)2+1

y=4+1 y=1+1

y=5 y=2

R
i

y=x2+1
JALy
'2/5) (2,5
EEN A
(o[n .
54 3 2 A 4

x2+1 y=x*+1 y=x2+1
(0)2+1 y=(1)*+1 y=(2)%+1
0+1 y=1+1 y=4+1
5 y=2

Notice: the graph of y = x2 + 1is the graph y = x2 shifted up 1. "c" is the y intercept. "c" is only the

vertex if there is no "b".

[
—_—

[
(V5]

i
wn
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C11 - 3.1 - Quadratics Horizontal Translation Notes (x — p)?

Graphing:y = (x — p)?

X‘L y /
y=x-2) A
0,4) (4,4
Table of Values 2 \ /
X y Pt. ‘ 1,1) 3,1 <
0 4 (0,4) S48 2 (20) f
1 1 (1,1)
2 0 (2,0)
3 1 (311) =4
4 4 (4,4)
— (v _ 92 — (v — 72
_(X—Z)Z y:(x_z)Z y:(x—Z)z y_(x 2) 5 Y—(x 2)
- : 2 2 y=(@®-2" y=(@-2)
y=(@-2° vy=(®-2 v =(@-2) = (3-2)° = (4-2)?
y=(@-2¢  y=0-2? y=@2-2) Y= (2 Y= @)
y=(-2)? y=(-172 y = (0)* = i
y=4 y=1 y=0 = Y=
Notice: the graph of y = (x — p)?is the graph y = x?2 shifted right 2.
Notice we shift the opposite of "p".
2
y=x
(x —2)?

e LN LA L L
\ oy [

IS

—_—

VVM
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C11 - 3.1 - Quadratics Reflection Notes —x?

Graphing: y = —x?

y=-x
y=—x’
V'S y
Table of Values N
X y Pt. !
. (©lo) x
-2 -4 (-2,-4) —— ’
-1 -1 (-1,-1) (11 1-1)
0 0 (0,0) / 2 \
1 -1 (1,-1) ’
2 4 (2,-4) (2,4 N (2,4)
5 \
y = —x? y = —x? y=—-x y = —x?2 y——x22
y=—(-2?* y=-(-1? y=-(0) y =—(1)? y=-(2)

Notice: The graph of y = —x? is the graph of y = x? opening downwards.

Over 1, 1 squared = 1, down 1. Back to the vertex. Over 2, 2 squared = 4, down 4.

<
I
=

'
S}

w >
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C11 - 3.2 - Quadratics Vertical Exp Notes (ZxZ,%xz)

Graphing: y = ax?

_ 2
y= 2x y = 2x2
(.0 o\r + Y. £..2)
Table of Values ( 'IO)X 81 (2;8)
X v Pt. \ ; /
2 8 (-2,8) \
1 2 (-1,2) Vol
0 0 (0,0) \
1 2 (1’2) { NE...D. £.4..99)
(~1;2) (1;2)
2 8 (2,8) ,
| X
o4 03 2 Aol 2 o3 o4 5
y=2x2 y=2x2 y:sz y=2x2 y:2X2
y =2(-2)° y=2(-1)° y = 2(0)? y = 2(1)? y =2(2)
y=2(4) y=2(1) y = 2(0) y =2(1) y=2(4)
y=8 y=2 y=0 y=2 y=8

Notice: the pattern from the vertex (0,0) is symmetrical on both sides.
Over 1, 1squared=1, 1times2 =2, up 2. Back to the vertex. Over 2, 2 squared = 4, 4 times 2 = 8, up 8.
In the last two steps, we are multiplying by 2 because a = 2.

_1, y
o /
Table of Values \ ; /
X y Pt. )
2 2 (—22) N /
-1 1 1 L e ) £..0)
E (_1' E) ( 'ILX /‘1 <)
o | o (0.0) RN T x
1 1 1 T4 3 2 i 5
Z 1,= (V1)
2 ( 4 2) _1
2 2 (2,2) 2
1 1 1 1, 1
— 42 — 42 = —x?2 y==Xx — 42
y = 2 X y > be y %x % y %
1 1 _ 2
y _E(—Z)Z y _E(—l)z y _5(0)2 Y _5(1) y =§(2)2
1 ! ! STe) !
y=54) y=5) y=5(0) y=s5 y ==(4)
2 2 2 1 2
y=2 1 y=20 y== y=2
y= 2 2
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C11 - 3.2 - Quadratics Compression/Expansion Summary

y=x

\ 1 /

X
54 3 2
Expand Compress
y = 2x2 y = _x2

y=%x2 y = 2x? y=x?
LVA | O S O Y
\ /
\ o\ Ay
VAV Y
W\
AL
\\ L/
\ T/
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C11 - 3.2 - Quadratics Vertical/Horizontal Combo Notes

y=x?

=1 6)2+2
y (x+ )+ y=(x—0)2—0

'\ /
\ / \ / y=@x-4)?-3

\ /
/

~] [o°e)
4
/’Q'

— N (98] £ ()] (@)}
S

(-6,2)
X
4
8 7 6 5 4 3 2 -1 [(0)0)2\3 4 3/6 7
- (4I-3)
y = 2x?
1 \ V | W | 1

) I

I
\ |
\ /
\oof

\
\
\
\
\

1
<— D W A G A L o

co
N
[®))
i
ANy
1

(o5}
\S}
i
)
o

~

0)2 ¥ 4

(4;-3)

I} I |} I I I
[« TR T - & S T 5 RN
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C11 - 3.3 - Completing the Square Notes

Standard form —> Vertex form

y=ax’+bx+c — y=a(x—p)?+q Vertex = (p,q)

=x%+6x+
T @Y (8 =@ =g | o dvidedby2
all squared:

y=x2+6x+9

Factor :;:
y=x+3)(x+3) Sl
y = (x+3)? Vertex form: Vertex = (—3,0) T
a=
y=x%—4x+3
y=(x?—4x)+3

Group x terms

({2 — o - | e

Y
y=*-4x+4-4)+3 Add and subtract inside brackets
y=*—4x+4)—-4+3 Remove number not contributing to perfect square (-ve)
y=x-2)x-2)-1 Factor brackets, simplify outside
Vertex form: Vertex = (2, —1)
a+1

y=2x?>-8x+3
— 2
y=(2x"-8x)+3 Group x terms

o2
y=2(x*—4x)+3 Factor out coefficient of x?2

New "x"
b\2 _ [(-4\? _ 2 coefficient
(2) _(2) =(-2)"=4 divided by 2 all
x2 squared:
) VR
y=2(x"—4x+4-4)+3 Add and subtract inside brackets
y=2(x*>—4x+4)—8+3 Remove number not contributing to perfect square
Don't forget to multiply by "a"
y=2x-2)(x-2)=5 Factor brackets, simplify outside
Vertex form: Vertex = (2, —5) VESE

"new b"

b . I .
Remember: 2a OF is the number that goes inside the brackets with x
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C11 - 3.4 - Find Vertex Form Vertex Point Notes

Using the vertex and a point on the parabola, find the equation in Vertex Form.

Vertex:(—1,—4) and Point:(2,—3)

y=alx—-p)*+ gl Write Vertex Form y=a(x—p)?+q
y=a(x—(-1)) —4 Substitute Vertex for (p, q)
y=a(x+1)*> -4 (-1,-4) m 2 viAN
-3=a(-2+1)?%—-4 Substitute (x, y) \\
—3=a(1)*-4 (-2,-3)
—-3=1a—-4 \ X
+4 +4 Draw on Graph 4
1=1a
1 _ la \ l
I - T (X, }’)
l1=a (=2,-3)
Solve for a. (1, q)
Substitute 'a' and Vertex into Vertex Form (=1,-4)
Vertex:(3,—2) and x — intercept =4 (4,0)
y = a(x —p)* +a
y=a(x—(3)) -2 A
y=a(x—3)?-2 ] y"? /
0=a(d—3)2—2 \
0= a(1)? -2 1R .
0=1la-2 Draw on Graph \ J 4 o
o 42 p \ ] (0,0)
2=a Check on Graphing
a=2 Calculator Table of
Values
. 9
(3,-2)
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C11-3.5- Vertex:(— 2%,y) Quadratics in Standard Form Notes

y=x%—6x+5

y=x2—-6x+5
y=03)*-6(3)+5
y=9-18+5
y=-4

Vertex = (3,—4)

Vertex:

Ul B W N PR
|
S

Vertex = (_ —6)
ertex = 2(1)
ertex = (5,y

Vertex = (3,y)

Substitute 3 in for x and solve fory

y=x*—6x+5

Vertex = (3,—4)

y=x2—6x+5 —ﬁ;6x+5 y=x*—6x+5 y=x1;m+5
y=(y-6)+5 Y@ —6@FS y=@®7-6(H)+5 y=0)-66)+3
y=1-6+5 y=4-12+5 y=16-24+5 y=25-30+5
y=0 y=-3 y=-3 y=0

- >

31'4)
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Points (x — int's)
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x =3



C11 - 3.6 - Product of Numbers is a Min Notes

The difference between two numbers is 10. Their product is a minimum.

Leta = 1st #
Letb = 2nd #

@ a—b=10 @axb=minimum

aX b =mwminimum— Yy

y=axb
a—b=10
+b +b
a=(10+b)
y=aXxXb
y=(10+b)xb
y = 10b + b?
y =b%+10b

y = b% +10b VAR,
y = (b? + 10b + 25 — 25)

y = (b? + 10b + 25) — 25
y=(b+5)2—-25

b Minimum

Let statements: get used to using
variables other than xand y

Equation 1, equation 2.
The minimum or maximum
will be y.

Equation #1
Isolate a variable

Equation #2
Substitute the
isolated variable

Complete the square.

(-2 - s

Substitute b into the other
equation.

The minimum product is —25. @

(,y)
(b, min)
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List the two numbers and
the minimum.



C11 - 3.6 - Product of Numbers is a Min Notes

Two numbers differ by 10. The product of the larger number and twice the smaller number is a
minimum. What are the numbers?

Leta = 1st #

Let statements:
Letbh =2nd #
@a —b=10 @a X 2b = minimum Equation 1, equation 2.
a X 2b = minémum y The minimum or maximum will be y.

y=aXx?2b

a—b=10 Equation #1

a=10+»b Isolate a variable
B quation #2
y : g%)(l))-:-g)b;( 2b Substitute the
y= ) isolated variable
y = 2b“+20b
X2
y = 2b% + 20b f-\\/ Complete the square.
y = 2(b%?+10b + 25 — 25) b\2 _(10\% _ <2 _
y = 2(b?+10b + 25) — 50 (5) =(3) =7 =2
y =2(b +5)%-50
b Minimum
2=10+b Subs’il.tute b into the other
7= 10—¢ equation.
a =

List the two numbers and
the minimum.

The minimum product is —50.
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C11 - 3.6 - Sum of Squares is a Min Notes

Two numbers sum to 8. The sum of their squares is a minimum.

Leta = 1st #
Letbh =2nd #

@a+b=8 @ a? + b? = minimum

a? + b? = mimimum Y

y = a? + b?
a+b=28
-b —-b

a=8-b

a=(8->)
y = a? + b?
y = (8 — b)? + b?
y = 64 — 16b + b? + b?
y = 2b%? — 16b + 64
y = 2b% — 16b + 64
y = 2(b%? — 8b) + 64
y =2(b?—8b+ 16 —16) + 64
y =2(b?—8b + 16) + 64 — 32
y=2(0b—-4)?%+32
Vertex = (4, 32)

b Minimum
a=8-b
a=8-(4)

The minimum product is 32.

Cl11 Page 40

Let statements:

Equation 1, equation 2.
The minimum or maximum
will be y.

Equation #1
Isolate a variable

Equation #2
Substitute the
isolated variable

Complete the square.

CROECET

Substitute b into the other
equation.

List the two numbers and
the maximum.



C11 - 3.6 - Product of Numbers is a Max Notes

The sum of two times one number and six times another is sixty. Find the numbers if their

product is a maximum.

Leta = 1st #
Letbh =2nd #

(D) 2a+6b = 60

@ a X b = maximum
a X b =meaximum Y

y=aXxb
2a N 6b _ 60
2 2 2
a+3b=30
a=30-3b
y=aXxb
y=B0—-3b)xb
y = 30b — 3b?
y = —3b%+30b
y = —3b?+30b
y = —3(b%—10b + 25 — 25)
y = —3(b%—10b + 25) + 75
y=-3(b—5)?+75
Vertex = (5, 75)
b Maximum
a=30-3b
a=30—-3(5
a=15

The maximum product is 75
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Let statements:

Equation 1, equation 2.
The minimum or maximum
will be y.

Equation #1
Isolate a variable

Equation #2
Substitute the
isolated variable

Complete the square.

CRORCE

Substitute b into the other
equation.

List the two numbers and
the maximum.



C11 - 3.7 - Fence w/ River Notes (p = 8m)

A rectangular enclosure is bounded on the side of a river. 3 sides total 8m of fencing. Find the
dimensions of the largest possible enclosure.

River
Let w = width Let statements:
Letl = length
w w
l
@ dw4l=P @ A=lxw Equati'or) 1, equation 2
The minimum or maximum
2Zw+1=28 .
will be y.
Jw+l=8 Equation #1'
—2w — 2w Isolate a variable
l=8-2w
A=1lxw Equation #2
A= (8- 2w)2>< w Substitute the
A= 8w —2w isolated variable
A= —2w? + 8w
A=-2w?+ 8w
A=—-2(w?-8w)
A=-=-2(w?—4w+4—4)
A=-2w?-4w+4)+8
A=-2(w—2)2+8 Comzplete thze square.
P\® _(=%\" _ (_oy\2 _
(3) =(5) =22 =4
Vertex = (2,8)
7] \N
w Maximum Area
Substitute w into the
other equation.
l=8-2w (2,8)
[=8-2(2)
=4 List the length and width

and the maximum area.

width = 2 m
length = 4 m
1 A=6 1
z

v v =

IOr, factor, solve, average solutions, substitute. I
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C11 - 3.7 - Fence w/ River Notes (p = 60m)

Jack has 60m of fencing to build a three sided fence on the side of his house. Determine the maximum
possible area of the fenced area, and the dimensions of the fence.

Let w = width W?///
Let statements:

Letl = length

wor + w
l
Equation 1, equation 2.
@ P =2w +/Zl @ —a=1lxw The minimum or maximum
60 =2w +1 max =l Xw will be y.
y=Ixw
60 = 2w + 1 )
—2w — 2w Equation #1
60 — 2w = | Isolate a variable
l=60-2w
y=1lxw Equation #2
y i (60 — 2w)\2/v Substitute the
y = 60w . Zw isolated variable
y = —2w* + 60w
y = =2(w? + 30w)
y = —2(w? — 30w + 225 — 225) Comzplete th;e square.
y = —2(w? — 30w + 225) + 450 (g) =(§) = (5)2 =25
y =—=2(w—15)% + 450
Vertex 715,4@
w Maximum
| =60 — 2w Substitute w into the
[ =60 —2(15) other equation.
l=60-30
=30

width = 15m
length = 30 m

List the length and width

The maximum area is 450 m and the maximum area.
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C11 - 3.7 - Fence w/ wall Split in Two

A rectangular fence that is split in half is against a wall. The total fencing length is 42 m. What is

the max area of the fence?

Wall
Let w = width -_——
Let l = length
w w w
l
max =1l Xw
y=IlxXw
P=1+43w
42 =1+ 3w
3w  —-3w
42 — 3w =1
l=42 - 3w
A=1lXw
y=(042-3w)xXw
y = 42w — 3w?

y = —3w? + 42w

y = =3(w? — 14w)

y = =3(w? — 14w + 49 — 49)
y = —3(w? — 14w + 49) + 147
y=-3(w—7)%+147

Vertex: (7,147)

N

[ =42 — 3w Maximum
=42 -3(7)
=21

length = 21m
idth =7m
Max area = 147 m?
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Let statements:

Equation 1, equation 2.
The minimum or maximum
will be y.

Equation #1
Isolate a variable

Equation #2
Substitute the
isolated variable

Complete the square.

(5 () - 0=

2 2

The maximum is the y value.

List the length and width
and the maximum area.



C11 - 3.8 - Bridge Find Equation Notes

A bridge has pillars 30 m tall and are 100 m apart. The maximum at the center of the bridge is 80 m tall.
Find the equation of the parabolic bridge. What is the height 5 m away from each pillar.

(50,80)
80 o=
(0,30) (100,30)
30 30
(0,0) 100 100

y=alx-p)+q

y = a(x —50)% + 80
30 = a(0 — 50)2 + 80
30 = a(50)2 + 80

—80 - 80
50  2500a
2500 —2500
__ 1 -1 (x —50)2 + 80
“T 750 Y= 750"

1
=——(x—0)%2+80
(0.80) y 50( )

(—50,30) (50,30)

30 30

100 50
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C11 - 3.9 - Set Up Maximize Candy Sales Notes

A student sells candy to all of his friends. Each candy costs 6 dollars, and he has 10 friends who buy the
candy each day. Every time he increases the cost by 1 dollar, 1 of his friends decides not to buy the
candy. Set up how this question will look.

Let p = price
Let g = quantity
Let r = revenue

Revenue = price X quantity
fp=6 g=10 r=6x10

Let x = # of price increases r =60
p = 6 + 1x —> Raising the price by 1 q = 10 — 1x—> Each x times he raises the price, 1
dollar x times. less friend will buy the candy.
r=pXxXgq
=(6+1x)x(10—-1

r=( x) < ( *) Price Quantity
X p X q
-2 4 2 12
-1 > -1 11
0 6 Starting Price and Quantity 10

(zero price increase)

1 7 1 9
2 8 2 8
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C11 - 3.9 - Maximize Candy Sales Notes

A student sells candy to all of his friends. Each candy costs 6 dollars, and he has 10 friends who buy the
candy each day. Every time he increases the cost by 1 dollar, 1 of his friends decides not to buy the
candy. What is the price that will maximize revenue?

Let p = price _ Revenue = price X quantity r=pXq

Let q = quantity fp =6 - 10 r=6x10

Let r = revenue P= 6’0 = r = $60
r= =

p=6+1x —=>If he decides to raiSfe the g = 10 — 1x—> One less friend will buy the candy
price by 1 dollar x times. each time he increases the price.

pXxq
(6 +x)(10 — x)
60 — 6x + 10x — x?
=60 + 4x — x?
=-x*+4x+60 1

)
= —(x?—4x)+ 60 Complete the square.
=—(x?—4x+4—-4)+60 b2 4\2
= —(x% —4x +4) + 60 + 4 (E) =(_E) =(-2)* =4
=—(x—2)2+64

T T e T T T T B
I

y = max revenue = $64

/ Check with Table of Values
Vertex: (2, 64)
Price Quantity (x) Revenue
x = 2 price increases @) Max
641 1st increase g 6 10 0 60 revenue
p= x 7 9 1 63
p=6+1(2) 2nd increase g
p=6+2 <8 8 2 64
p=8 9 7 3 63
0 6 4 60
11 5 5 55
q=10—-1x
q=10-1(2)
q=10—-2 Revenue
q=38 ,

X
>

Li0-0N
Ji A

# of price increases
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C11 - 3.9 - Maximize Car Sales Notes

A car salesman sells a car for $4000, with 20 people buying the car. For every $200 he takes off the
price, 2 more people buy a car. What is the price that will maximize revenue?

Revenue = price X quantity

If p =$4000, q =20 If they sell 20 cars at
r = $80,000 $4000, revenue is $80,000.

Let p = price
Let g = quantity
Let r = revenue

Let x = # of price decreases |

p = 4000 — 200x —=> |f he decides to
decrease the

price by $200 x
times.

q = 20 4+ 2x —> Two more people will
buy the car each time he
decreases the price.

r = (4000 — 200x)(20 + 2x

80000 + 8000x — 4000x — 400x?

—400x2 + 4000x + 80000

—400(x? — 10x) + 80000 Complete the square.
—400(x% — 10x +.25 — 25) + 80000 N2 [ 10)\2 _ 5

= —400(x% — 10x — 25) + 80000 + 10000 (5) '( _7) =(=5)7 =125

= —400(x — 5)% + 90000

r
Tr
Tr
r
Tr
r

Vertex: (5,90000)
\y = max revenue = $90000

x = 5 price decreases
‘4 Revenue

p = 4000 — 200x 5,90000)
p = 4000 — 200(5)
p = 4000 — 1000

p = 3000 (0,80000)

price = $3000 |

q =20+ 2x
q =20+ 2(5)
q=20+10
q =30
quantity = 30 people | ,DC
-
/ —
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C11 - 3.9 - Maximize Car Sales Notes (No Price Increases)

A car salesman sells a car for $2000, with 20 people buying the car. For every $200 he takes off the

price, 2 more people buy a car. What is the price that will maximize revenue?

Let p = price Revenue = price X quantity
Let g = quantity If p=$2000, q =20

Let r = revenue r = $40,000

If they sell 20 cars at $8000,
revenue is $40,000.

Let x = # of price decreases

p = 2000 —200x —> If he decides to
decrease the

price by $200 x
times.

r=pXgq
r = (2000 — 200%)(20 + 2x
r = 40000 + 4000x — 4000x — 400x2
r = —400x2 + 40000

r = —400(x + 0)2 + 40000

Vertex: (0,40000)
\y = max revenue = $30000
x = 0 price decreases

p = 2000 — 200x
p = 2000 — 200(0)

q = 20 + 2x—> Two more people will

buy the car each time
he decreases the price.

p = 2000 “ Revenue
price = $2000 | (0,40000)

q =20+ 2x

q =20+ 2(0)

q=20-0

q =20

quantity = 20 people |

Price
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C11 - 3.10 - Max Height/Total Distance Or 2nd Calc

The height vs distance of a bow and arrow shot off a cliff is represented by following equation:
h=-2d*+8d+ 10

What is the maximum height and the distance it took to get there? Draw on a graph.

N

Complete the Square b
h (2118) 2 E
h =—-2d?+8d + 10 5
h = (~2d? + 8d) + 10 (_ f)
h = —2(d? — 4d) + 10 2/
h=-2d*-4d+4-4+10 | (=2
h=-2(d?—4d +4)+8+10 4
h=-2(d-2)?+18
V:(2,18)
d (d,h)
d=2 h=18
h=-2d?+8d+ 10
What was the height of the cliff? How far did the arrow go before it hit the ground?
h — int h=—2d?+8d + 10 h=0 h=-2(d?>-4d-5)
h =-2(0)?+8(0) + 10 0=—-2(d—-5)(d+4) Factor

d=0

Find Domain and Range

D:[05]or0<x <5 R:[0,18]or 0 <y <18

At what distance is the height 16 m (CH8)? At what distance is the height greater than 16m (CH9)?

h (2,18)

h=16 h=-2d?+8d + 10
h=-2d*+8d +10 —2d? +8d + 10 > 16
-6 16 ~2d*>+8d —6>0
0=-2d“+8d—6 —2d2+8d -6 0
0 _—2d2+8d—6 _—22_—2
-2 2 d*~4d +3 <0

d 0=d*—4d +3 (d—g)(d—l)SO
0=(d—3)(d—-1)
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C11-4.1-Solving x — intercepts Notes Solve for x — intercepts.

y=x2—4x+3 1 X 5 =5 Factor
y=(x-1)(x-3) 1 _+_5 =6 x — int: Set y equal to zero, (y = 0)
0=((x-1)(x-3)

Set the brackets equal to zero

x—1=0 x—3=0 seperately
+1 +1 +3 +3
x=+1 x=+3 Solve
(1,0) x—int: (3,0) State x — intercepts (x, 0)
4+ A
\‘ Draw a graph and label x — intercepts.
j\ |
i
(1,4 (3;0) i (@) =0
a=0 b=20
y=2x%—-3x—2 -4 X _ 1 =-4 Factor
y = (2x% = 4x)(+1x — 2) Group
y=2x(x—-2)+1(x—-2) GCF
y=x-2)2x+1) Switch
0=(x—-2)2x+1) x — int: Set y equal to zero, (y = 0)
x—2=0 2x+1=0
+2 +2 -1 -1
x=2 2x 1
2 21 State x — intercepts (x,0)
X = —E
x — int: (2,0) (- 1, 0) Draw a graph and
o -2 label x — intercepts.
N
Set the brackets equal to zero
seperately
i
1 ¢ Solve
—510 (2.00
2 (G
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C11-4.1-Solving x — intercepts Notes

Sety = 0 and factor to

y=x?>—-6x+5
0=x%>—6x+5
0=(x-5x-1)

x—5=0
+5 45
x=5

+1 +

(5,0) (1,0)

x—1=0

x=1

find x — intercepts.
x intercepts:sety =0
Factor.

Set brackets equal to 0

1 separately and solve.

x — intercepts

x int = (1,0)

(x,0)

N
xiint = (5,0)

y=2x2+7x+6
0=2x2+7x+6
0=2x*>+4x+3x+6
0=2x(x+2)+3(x+2)
0=02x+3)(x+2)

2x+3=0
-3 —3
2x = —3
2x_—3
2 2

L dol

x int = (—é,O)

3
xint = (_E'O)

)

x+2=0
-2 =2
x=-2

x—2=0
+2 +2
X =2

GCF: —1

Factor.

x int = (—2,0)

@

L 4o

D =

DN

BHBOW

\ N

V. xint = (2,0)

= —x?+2x
—x2+ 2x

x int = (0,0)

x int = (2,0)
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Cl1-4.2 - x — int/Standard Form Notes

x int = (2,0),(6,0)

x=2 X =
-2 =2 -6 —6
x—2=0 x—6=0

y=(x-2)(x-6)

y=x%—8x+12

Write down the x values.

Add or subtract to both
sides to make= 0

Factored Form
Standard Form

- W
P

L 4ol

C
(s8]

wn

1
x int = (E,O),(LL,O)

le x=4

21 —4 —4

2Xx=§X2 x—4=0
2x =1
-1 -1
2x—1=0

y=0Q2x—-1(x—4)
y=2x?>—-9x+4

Multiply and Add or
subtract to both sides to
make = 0

2 2
y=x 2x+2

0=x2—2x+2
2

——

1
x int = (E'O>'(4'O)

VVN

——

(o8}

£

W

1
*=3 x =4
1 -4 -4
2 T2 x—4=0
1—0
x ===

1
y=(x-3)-
1
y=x2—4x—§x+2
S x42
y=x*—-x

[e3}

y=2x?2—-9x+4
0=2x2—-9x+4

Notice: two different graphs in standard form can have the same x-intercepts.
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C11-4.2 - Find Standard Form x-int "a" and a Point Notes

Find equation in Standard Form using x — intercepts and "a"

y=alx+#)(x+#)

x —int=2and 6

_ x=2 x=6 Set x — int = # and make equal to zero
a=1 -2 =2 -6 —6
x—2=0 x—6=0
y=a(lx+#)(x+#) Write Factored Form
y=1(x —2)(x — 6) Substitute Factors
y=x-2)(x—-6)
y=x%2—-8x+12 Foil

x—int=2and —2

X = x=-2
a=2 -2 =2 +2 +2
x—2=0 x+2=0

y=alx+#)(x+#)
y=2(x—-2)(x+2)
y =2(x%+2x —2x — 4)

y=2(x%—4)

y=2x%-8
L d 7 3 7
x—mt—zan 3 xZE X =—-=
2xx=2x2 ZXx=5x2

2
2x= 2x = =7

2x —3 = 2x +7 =

y=alx+#)(x+#)
y=02x—-3)2x+7)

y = 4x? + 14x — 6x — 21
y = 4x? +8x — 21

x—int=-1and3 y=a(x+1)(x —3)

(2,-6) —-6=a(2+1)(2-3)
—6=a(3)(-1)
—6 = —3a
a=2

y=2(x+1)(x—-3)
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C11-4.3 - x —Intercepts/Vertex/AOS Form

y=x2-2x—-8
y=x-2)(x+4)

x—2=0 x+4=0
+2 + 2 —4 —4
x — int: (2,0) (=4,0)
The x coordinate of the vertex is always halfway between the two x-intercepts.

2)+(-4) -2
x = =— Find the average between the two x-intercept values.

2 @ (Or any two horizontal x-values)

y=((x-2)(x+4)
y=(-1)-2)((-1)+4) Find the y value of the vertex by putting in the x value of
y=(=3)3) the vertex

: |

@
m?a
\
\

x y
-3 -5 1 / X
-2 -8 6 5 * 3 2 h * 4 5 <=
-1 -9 Vertex: (—4,0)\ : / (2,0)

0 -8 \ Ny

S K

.
\I_I CI\
T~
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C11 - 4.3 - Solving by Square Root Method Notes

x2—4=0 (x—2)2%2-1=0
+4 +4 +1 +1
x? =4 (x—-2)2=1
Jx? = 1V4 VG =27 = 1V1
x=+2 x—2=+1
X2 —4=0 @
2)(x—=2)=0
2=0 x—2=0 (x—2)(x—2)—1=0
X+ X2—4x+4-1=0
x-—1Dx-3)=0
2x+1)2—8=0 x—1=0 x-3=0
2x+1)?2 =38
2(x+1)* 8
2 T2 (x—2)2-7=0
(x+1)?=4 +7 47
Jx+1)2=+/4 (x—2)?%=7
x+1=4+2 /(x—2)2=i\ﬁ
x+1—2 x+1=-2 x—2=+/7
-1 -1 x =47 +2

+
@ -.. v
T2

1\° 2x—2)2-7=0
2(x+§) -8=0 2 —2)*2 =7
12
3\ = 7
2(x+2> 8 (X—Z)Zzi _
1\2 2
(“5) = : f
x—2== |z
1\2 —J2
(x+—) =+V4
2 7
1 =+ |[=+2
x+5=$2 x=% 57
1 V7 242
x=42—= x =+ 4202
2 N
s
X = —
V2 2
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x>+16=0
—-16 — 16
x?=-16
Jx2 =4+V/-16

Can't square root
a negative.

(x+2)2+2=0
-2 =2
(x+2)*=-

Ja+2)2 = £V=2

22
o(c-3) +7
73
(-2 =2 ;
*73) T3
2_+ 7
*T3TE2
. 7+2
=2 3
V7 3 2 2
X=+t—X—+4-X—
2 3 3 2
+3v7 4+ 2V/3
X =— "
32
_ +3VI4+2V6
= 6
Rationalize



C11-4.4 - Quadratic Equation Notes

Solve

=D

One Roots.

)

a=1 a =
1 -4 3 b=—4 2 +5 1 _c
1x2—4x4+3=0 c=3 2x>+5x+1=0 c=
—b +Vb?% — 4ac| Quadratic —b +VbZ — dac
xX = 2a Equation x = — 2
Substitut
with | ) £ /B @D
—(— + —4)2 _ X =
x = =H £ \/( H7—4MHEG) Brackets 2(2)
2(1) _ —5++17
L TAEVEE= (4B =4 | T 4
4 +22 Type underneath Square \ Exact
X = ? Root into Calculator Value
442 4-2 =021 x = —2.28 > Decimal
xX=— =—
2 2 b% — 4ac >0
Discriminant > 0
2 Rational Roots. 2 Irrational Roots. 2 Real Roots.
2 -6 -7 a=2 =
b= —6 1 6 11 a=1
22 —6x—7=0 _ 5 b=6
c=-7 x2+6x+11=0 c=11
—b+Vb%2 -4
X =— P e o —b +Vb? — 4ac
X =
—(—6) +/(—6)2 — 4(2) (-7 2a
M O E NGORG] —(6) +/(6)*=4(D(11)
2(2) 4 = 2(1
6 + 92 —2M
x=—7 V92 =2 x2 %23 j 5 X = —61v-8 on Square
e 6 + 223 V92 = 2+/23 2 Root Negative
B 4 Divide top and 6 2 4 Y
x=3i\/2_3 bottomby 2 2 3 2 1 2 X=——"
2
b? —4ac <0
Discriminant < 0
No Real Roots.
3 —6 3 a=
3x% —6x+3=0 b=-6
c= 3x2—-6x+3=0
2
—b +Vb? — 4ac 3i_6_x+§=9
x = o 32 3 3 3
—-2x+1=0
_—Coyeor—aee | T e G E N GOREEIOIE
2(3) 2(1)
X =—c b? —4ac =0 o =2
Discriminant =0 Simplify 1st!
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C11 -4.5 - Discriminant Notes

Discriminant: b% — 4ac

Case 1: b%2 —4ac > 0 Inside the root is positive

\ / +16

x%—2x-3
\ / b? — 4ac
\\ 5 (=22 -4 (-3)
4412

Quadratic Formula:
B —b +Vb?% — 4ac
= 2a
_ —b + VDISCRIMINANT
= 2a
x = ZiT 16 Two x-intercepts

Two Real Roots

Two Solutions

If we add and subtract a positive
number we get two answers

Case 2: b2 —4ac < 0 |Inside the root is negative

\ / v x> +4x+5
b? — 4ac
(4)*—4(1)(5)
x 16 — 20
v —4

Zero x-intercepts

No Real Roots
No Solutions

Imaginary Roots

Cant Square Root Negatives

Case3: b’ —4ac=0

Inside the root is zero

b? — 4ac = 0, Perfect Square

x> +4x+4

b? — 4ac

16 — 16
0
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(4? -4

_—4+0
2

X

One x-intercepts
Two equal/real roots
One Solution

If we add and subtract zero we
get one answer




C11 - 4.6 - Rectangular Garden

A rectangular garden has an Area of 36 and a Perimeter of 30. What are the lengths and widths?

Let w = width
Let l = length

w w
l
P=2l+2
+aw A=IlXxXw
P =2l+2w
30 =204+ 2w
30_Zl+2w
2 2 2
15=1014+w
—-w —-w
15—-w=1 A=I1lxw
l=15—-w 36=Ilxw
36 =(15—w) xw
36 = 15w — w?
+w? + w?
36 + w? = 15w
—15w — 15w
w?2—-15w+36=0
w—-12)(w-=3)=0
w—12=0 w—3=0
w=12 w =3
l=15—-w
l=15-(12)
=3
Length = 12
Width = 3
OR
l=15—w
l=15-(3)
=12

Length = 3
Width = 12
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Let statements:

Equation 1, equation 2.

Equation #1
Isolate a variable

Equation #2
Substitute the
isolated variable

Factor

Solve

Substitute w into the
other equation.

List the length and width

List the length and width



C11-4.6 - Fence Splitin Two

A rectangular fence that is split in half is against a wall. The total fencing length is 39, and it has a total
area of 66. What are the dimensions of the fence?

Let w = width
Letl = length

P=14+3w
P=14+3w
39=1+4 3w
3w —3w
39-3w=1
=39 —-3w
=39 —-3w
l=39-3(2)
l=39-6
=33

Width = 2
Length = 33

or
| =39 — 3w
=39 —3(11)
| =39 —33
=6

Width = 11
Length =6

Wall
w w
l
A=1lxw
A=1lXw
66 = (39 —3w) X w
66 = 39w — 3w?
+3w? + 3w?
66 + 3w? = 39w
—39w — 39w
3w?2 —39w + 66 =0
3(w?—-13w+22)=0
3w—2)(w—-11)=0
w—=2=0 w—11=0
w =2 w=11
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Let statements:

Equation 1, equation 2.

Equation #1
Isolate a variable

Equation #2
Substitute the
isolated variable

Factor

Solve

Substitute w into the
other equation.

List the length and width

List the length and width



C11 - 4.6 - Rectangular Garden Quad

A rectangular garden has an area of 61 and a perimeter of 40. What are the lengths and widths?

Let w = width
Letl = length

l

Let statements:

w
l
P =2l+2w A=1lXw Equation 1, equation 2.
P =2l4+2w
40 = 21 + 2w Equation #1
40 21 2w Isolate a variable
2277
20=1+w
—w —w A=1lxw
20—w =1 91 =Ixw .
[=20—w 61=020—-w)xw Equation #2
61 = 20w — w? Substitute the
+w? + w? isolated variable
61+ w? =20w
—20w — 20w
w2 —-20w+61=0
W —b £ Vb?% — 4ac Quadratic Formula
- 2a
—(—20) £ /202 — 4(1)(61)
w =
2(1)
_20—-+156 _20++V156
T2 R TE)
w = 3.755 w = 16.245 Solve
l=20—-w
[ =20—-(16.245) Substitute w into the
l =3.755 other equation.
Length = 16.245 ' )
Width = 3.755 List the length and width
OR
[=15—w
l =15-(3.755) List the length and width
[ =16.245

Length = 3.755
Width = 16.245
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C11-4.6 - Fence Split in Two Quad

A rectangular fence that is split in half is against a wall. The total fencing length is 61, and it has a total
area of 58. What are the dimensions of the fence?

_ Wall
Let w = width T Let statements:
Letl = length
w w w
l
Equation 1, equation 2.
P=1+3w A=1Ixw a g
Equation #1
P =1+3w Isolate a variable
61=14+3w
—-3w —3w
61 —-3w=1 A=1lxw ‘
l=61-3w 58 = (61 —3w)Xw Equation #2
58 = 61w — 3w? Substitute the isolated
+3w? + 3w? variable
58 + 3w? = 61w
—61w - 61w
3w2—-61w+58=0
_ Vp2 —
w = b+ Vb* — 4ac Quadratic Formula
2a
_ —(—61) + /612 — 4(3)(58)
"o 20)
_ 61++v3025 _ 61-+v3025
=% G
w = 19.3 w=1
58
=— Solve
Y=
[=61—-3w
l=61—3 (_) Substitute winto the
3 other equation.
[=61-58
| =
List the length and width
Length =3
or
l=61—-3w
l=61-3(1)
l=61-3
=58
Width = 58
Length = 1 List the length and width

Cl11 Page 62



C11-5.1 - Adding and Subtracting Radicals Notes

Square Roots

37+ %7 :@ Like Radicals: Add or subtract coefficients.

Like Radicals: Same radicand, same index
5.29 =5.29

2 2
1\/§+1\/§@ Index——>2/3
3.46 = 3.46 \/ ™ Radicand

2§/§+53/§:@
12.12 = 12.12 \/

3+3%2=133+32 Cannotadd/subtract unlike radicals. B3+32=171+141=3.15

Can only add/subtract like radicals.

Calcuator

433 -732 = =332

—4.24 = —-4.24 \/ Simplify Roots
V2+327+VB+5 473 30x2x3 & %fiii V18 = 3@ x3x 2
2V3+3V3+3V2+5

G @ - @D @

179 =179 /E) /\
© @ @ @ @{\ ®

7+ 37 G
5 + 45 3B

—-235-63/5 @
—13.68 = —13.68 \/

YB3+1=33+1 Can only add or subtract like radicals.
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C11-5.2 - Multiplying and Dividing Radicals Notes
B3 x33=4%3x%3

=39
V5 x7 =

13.23 =13.23 \/

VEx V3 =45x3
3.87 = 3.87

7 x /5

337 x233 =3 x2V7 x3

27.50 = 27.50 \/

Multiply Coefficients
Multiply Radicands

2x5V3 17.32 = 17.32 \/
2v5 x V3 £2V15 ) 7.75 = 7.75 \/

526 x 733 =5x 736X 3 Simplify Radical
_ 35318 {18 = WEX 3K 2 /\
=35x 332
148.49 = 148.49 @ /\
1 1 Can only multiply/divide like indexes.
V5 x35=35%x5=>52x%x53

Cannot multiply/divide unlike indexes
Change Form, Add Exponents

©3.82=3.82 \/

o FOIL
Distribute
~ Y VI o ~33 5 %
3(5 +V2 5+V7)V7 @3 G ) g: %(“ 3)
6 2 + 25 — 133 — V15

19.24 = 19.24 \/ 20.23 = 20.23 \/

0.867 = 0.867 \/

%zzg V24 _ 2\/_ V6 f 7 V74 = 2V
C VD 1.41:1.41\/ V8 V8 =212

@zﬂzﬁ

2% 7.07=7.07\/ %= %4=\/§ Simplify 1st
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C11 - 5.3 - Rationalizing the Denominator Notes

2
i — > Xﬁ Multiply the top and bottom by the root in the denominator.
VY3 V33 Only the Root!
533
- i3x3 —
533 V3l=32  xn = %™
- 2
V9 1 1
5 5%/5—,\/ V3x+3=3 32x32=31 5 E=1
% =289 = 3 Add Exponents
~ N N
5 _ 5 X (2 + %) Multiply the top/bottom by Conjugate of denominator.
2-36 (2-36)%(2+6) N —
2 -36) x (2+V6) o =
(a+b)(a — b) =
Distribution 2 N
Foil 4+2V6—-2vV6 - V36 | o2 — ghtab - b% =
442 6 — /36 a? — b2
5 10 + 56 436
— = —t2=—22 /f —2 FojL
2-16 —2
4 _ 4 x(V5-33) Conjugate
Vs+3 A+ V3)x(V5-33)
_4V5-433
~ 5-3
435 — 433 = 2
S S 3 Simplify, by dividing the top and bottom by 2.
tcn-26-2d /)
V5 + 43
5 _ 5[x Y3k V3 Multiply the top and bottom by the cube root of the denominator
% - V3 x 33k 33 twice. (Or three times for a fourth root etc.)

?vg

1
= m
= 33 n

= Wxm

X

V3x3¥3x3i3=3

1 1 1
33 x 33 x 33 x=131

[EEN

1+ 1_1
3 3

w
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C11 - 5.4 - Solving Radical Equations/Restrictions Notes

vx + 2:4 Square Vx+2=4 Check Answer: x+2=20 Restrictions:
(Vx+2)" = (4)? I3.0th V14 +2=4 —2_ =2 Setunderneath
x+2=16 sides V16 =4 root = 0 and

(Brackets) 4 =4 LHS=RHS solve.
Vx+2+1=4 Isolate  Vx+3=v2x+5 Vx+3—-x—1=0
-1 -1 2
Root (m)zz(M) Vx+3=x+1
Vx+2=3 2
2 x+3=2x+5 (Vx+3) = (x + 1)?
(Vx+2) =3 —x  —x x+3=(+1Dx+1)
x+2=9 3=x+5 x+3=x*+2x+1
-2 —2\/ -5 —\/ 0=x?4+x—-2
xX+2= x—1=0
Vx+2+1=4 Vx+3=v2x+5 @ \/
JiTo4+1=4 V=2+3=/2(-2)+5
Vo+1=4 Vi=v1 Vi+3=x+1 Vx+3=x+1
3+1=4 V-2+4+3=-2+1 Vv1+3=1+1
4= 4 x+3=>0 2x+5=>0 1+ -1 2=2
x+2=0 x+3=0
Square Both Sides First Divide First
EE— JE =5 Vx+99 = -5
2Vx+3=6 2x+3=6 No Solution >< No Solution
2
(2Vx +3)" = (6)* Vx+3 _6 A Square/Even Root Can't Equal a Negative
4(x +3) = 36 2 2
4(x+3) _36 Vx+3=3
4 (Vx+3) = (3) ARG * +®>$0
2
x+3_9 x+3=9 (Vx+1) = Wx+1)?
-3 —\/ x+1=@{x+DEE+1)
\/ x+1l=x+Vx+yx+1
0 =2x More
Vx—5—-+vx—-8=1 (0)% = (2vx)? Restrictive
0 =4x
Vx—5=vx-8+1 \/
2
(Vx —5) =(\/x—8+1)2
x—5=(x—B+1)(VF=B+1) Vet :ﬁ+1
x—5=x—-8+2Vx—8+1 0+1:10+1
1=vx-8
2
(1)? = (Vx - 8)
1=x_— \/ (2x + 3)%= (x + 7)? Square
J@2x+3)2=,/(x+7)2 Root
— Both
x—5—-vx—-8=1 x—8=0 axti= x+'</ Sic;es
Vo-5-V9-8=1
Vi-Vi=1
2—-1=1 X NG > 0 2x+3)2=(x+7)?
QA +3)*=(D+7)
121 =121
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C11- 6.1 - Simplifying Rationals Notes

Simplify.

2_2+2_

4 4+2 4

1

X 2

1
2

6x2 6XxX
TR Ty G

2x+4  2(x32) )

x+2  x+2

x2+5x+6_(x+2)(x/|/3)
x+3 B xj/3

x+3 x/é

x2—-9  (x£3)(x —3)

Factor, Simplify.

1 1
2—x —(x—2) —(=2+x)

—(x—2)

2—x

GCF = -1 OR

Rearrange order of terms

2—x
—(x—2)

x—4 x—4 x—4
4—x=—(—4+x)=—(x—4) =@

x2—3x—4_(x—4)(x\<t1)
x2—1  (x— D+

x> —-5x+6 c CSimolif
o annot Simplify
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C1l1 - 6.2 - Restrictions Notes

0= und Can't Divide by Zero Restrictions: Set Denominator # 0 and solve
2 Z
1 Y+3 %0 E No Restrictions
% x24+5x+6%#0 3 2x2+x—1%0
x?+5x+6 (x+3)(x+2)#0 2x24+x—1 Qx—1)(x+1)#0
5 x?°—4#0 2 2 9y %0
pe (x+2)(x—2) %0 P x(’;_z’;io
+2#0 -
x x—2#0 X—2 %0
1 2
> x*+1+0
x“ 41 x2+ —1
VxZ #=-1 Can't even root a negative

No Restrictions
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C11 - 6.3 - Multiplying Dividing Rationals Notes

1 1 i
—x = e Multiply Tops 3 4 3x4 /3’></Z></Z
23 Multiply Bottoms 8°9°8x9 2 X 2X 23X 3
a 1_ 3 4 ,1 /E.

2 3 g7 9

a XE Flip and multiply 8 9

2 1

X}%),e/“) :@ X+ i i | Restrictions

x+2

x+3
2(x

(x + 3)(x N2)

) e e

x+1+#0

x+1><(x+1)(x+2)=

(e +2) =

-

Think what cancels and
what are you left with

2x+1 xzx—z = x=2#0 x4+1#0 x-3#0 x+4#0
x?—5x+6 x*+4+5x+4 x £ 2 _ _
x+1 x — 2 C ot x#=—1 x#3 x #+—4
G-3)x-2), G+ Hx+ 1 2oL

%2)(x+
(x—3)(/ 2)(x + 4) (kD)
x—4.x—4
Y15 x_3 x+5#0 x—3#0 x—4%#0
x—4 x-3_ x # =5 x # 3 x # 4
x + 5 Flip and multiply
Glhe3)
(x+5x—4)
x=7 . x*-2x-15 x+4 %0 x—5%0 x+3#0
x+4 = x2-x-20 x #=—4 x#5 x #—3
x—=17 (x—5)(x+3)
Er e ey R

x—7x(x—5)(x+4)_
x+4 (x-=5)(x+3)
(x = 1) (x o5) (x4 4)
FF HEA=5)(x +3)

Cl11 Page 69




Cl1-6.4-LCD Notes

Find LCD

1.1 LCD =6 +
—4 ==

2 3

2737 PR

LCD =2x%X3 LCD = ab
1+1 -

— T = Tyl =

a ab a ' b

LCD = ab LCD = abc
E+ no o o

2+1 a a+1

a+1

C 5=
a

LCD = abc LCD =a(a+1)

_ 3x1 1x2 3 2
3x2 3x2 676
f+£= E B
2 6 2t 23
LCD =
LCD =2x%X3
1 1
o4 — 4 —=
a2+a ab cd
LCD = a? LCD = abcd
3 N 3 o 3
244 241 a+1+a+2

LCD =2 +4)(2+1)

1+1_1
a a+1 a+?2

LCD =a(a+1)(a+2)

Cl11 Page 70

o u»

LCD =(a+ 1)(a+2)



C11 - 6.4 - Adding Subtracting Rationals Notes

1+1 B
. %xz_ LCD f+1 LCD =2
+ = LCD = 6 Do to top, do to bottom 2 2
3x2 %XZZ Add/subtract
6%
Factoring out a
x 1 i
= 3 x+2 negative
3xx 1 LCD =6 2 2 LED =2 1,1
3x2 6 3=-(x+2) _ x—2 2-x
- Don’t forget to 1 1
3x 1 2 . +
i 3—x—2@ d|str|t.)utethe x—2 —(x-2)
2 negative 1 1
x—2 (x—2)
X 1 x+2=%0
+
x+2 x+2 LCD =x+2
1 N 1 _
x+2 (x+2)(x+3)
x+3x 1 4 1 _
x+3 x+2 (x+2)(x+3) LCD=(x+2)(x+3) x+220 *¥+t3%(
x+3 4 1 _ @
(x+2)(x+3) (x+2)(x+3)
x+3+1 _
(x+2)(x+3) |
1+ 3
x (x+2)
x+2 1 3 X
12 X GrD) % LCD = x(x +2) x+2%0
x(x+2) x(x+2)
x+2+3x
x(x +2)
x+ 2 4 1
x2+55+6 xT3_
X
— T +2=+0 x+3£(
+ = Simplify 1st x
2)(x+3)  x+3 G # -3
x+3 x+3, LCD = (x + 3)
1+1
x+3
X 2 _
x2—4 x2—-4
x [—
(x—2)(x+2) (x—-2)(x+2) LCD = (x +2)(x — 2)

x+2#0 x+3
x
(x//2§(/j+ 2) @ Simplify at end @ @
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C11 - 6.5 - Rational Equations Notes

Solve for x.
x,1_3 1 3 Multi
- == x _ ultiply by x 1 3
2 4 4 7t277 thelCD =4 S +>=")xLCD:4
2xx 1 3 2 4 4 24 4
—_— “4+-=Z GetanlCD x 1 3 2x+1=3
2X2 4 4 then Multipl §+Z_Z x4
2x 1 3 ply 2x =2
~—+-=> bythelCD x 4_12
et 274 1
X
— 4+ ==)xLCD 2x+1=3 |
( 4 +4 4) -1 -1 OR . Instead of actually
2x+1= 2y = 2 multiplying by the LCD we
2x 2 are going to multiply and
2x =2 O R l 5 =5 simplify at the same time.
2 =D
ZGZD Or Add Fractions/Cross Multiply
2 11
+3= | ( 2 11 )
3= X LCD = 2
x-|2-2 xi|-12 OR. x+2+ 12 (x+2)
( 3= )xLCD=(x+2) 24+3(x+2)=11
x+2 X4 2 2+3x+6=11
2(x +2) 11(x + 2) -
+3(x+2)= 3x =3
x+2 x+2 x+2=%0
24+3(x+2)=11
24+3x+6=11
3x=3
2 4 2 4
x+2=x—3 OR! x+2_x—3 c Multiol
2 4 2(x — 3) = 4(x + 2) Cross Multiply

2(x—3)=4(x+2)

2x—6=4x+8 X420

—14 = 2x x—3#0
15 2 _ 1
x2+5x+6 x+2 x+2
15 5 Factor

<@+2xx+$_x+2=x+2
15-2(x+3)=1(x+3)
15—-2x—6=x+3

9 = 3x x+2*0

+2
x+1 x+ 2

1

Q+1+2_x+2
1Ix+2)+2(x+D(x+2)=3(x+2)
X+2+2x>+6x+4=3x—-6

2x2+4x+12=0

2x% 4x 12 0
2 2t T3
x> +2x+6=0
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—14 = 2x

X LCD = (x +2)(x + 3)

x+3#0

x+1#0 x+2#0

)xLaﬁ=@+1Xx+D

Quadratic Formula: b? —4ac <0




C11-6.6 - Hoses filling Pool Notes

Two hoses together fill a pool in 2 hours. If only hose A is used, the pool fills in 3 hours. How long
would it take to fill the pool if only hose B were used?

Amount Time Rate
Hose A 1pool 3hours 1pool
3 hours
HoseB 1pool xhours 1pool
x hours
Together 1pool 2hours 1pool
2 hours
%.1_1 = % Add Rates d a
v =— = —
1 ’{ 9 Together to ; r=rs
(— +-—-= —) X 6x equal the rates
AR together
2x + 6 =3x g
—2x —2x

It will take 6 hours.
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C11-6.7 - Sum of Reciprocals Consecutive Integers Notes

. o .5 |
The sum of the reciprocals of two consecutive integers is p What are the integers?

Let"x" = 1st# 1_}_ 1 _P
Letx +1=2nd# x (x+1) 6

g GGz

x+(x+1)_€

Restrictions

1 1 5
(x+(x+1) —6)><LCD LCD:6x(x+ 1)
6(x+1)+6x= 5x(x+1)

6x + 6+ 6x = 5x% + 5x
0=5x>-7x—6
0 = (5x2—10x) + (3x — 6)
0=5x(x—2)+3(x—2)
0=0GBx+3)x—-2)

x=2

1st number = 2 ./ @

2nd number = 3
Reject
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C11 - 6.8 - Speed Distance Time Notes

Mary paddles down river 20km with a current of 3km/h. It takes her the same time to paddle up river
8km. What is the speed of the boat?

c=3
Speed Distance Time
Down-river v, +3 20 t Down-river ”
Jprriver 1% 15 1% ‘ Up-river
8
Let v, = velocity of boat
t = time
Down river Up river
d d i d
v=— vl=— SLZ
+3 20 ] 8
v = — v, —3=—
: q ’ L Isolation
_ 20 I _ 8 I3
vy = , v, = -
Substitution
Up=Vp
20 8
PR Solve
t t 8
vp=—+3
(T 3= ? * 3) X LeD:t vy = E + 3 Substitution LCD=t

20—-3t=8+ 3t
12 = 6t Solve

Mike travels one km per hour faster and completes 4 km 1 minute faster than Sue? How fast are they
travelling?

140 km
Calgary € > Red Deer
let v = speed v
lett =timeC - R >
letT =timeR - C v—1 t+T =275
<€
d d
w=J 2 T=275—¢
t t
140 = 140
aare VTATT
140 140
t T 275t
LCD

b 140 @ Quadform
1.30764
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C11 - 7.1 - Absolute Value: |x| Notes

12| = |-3]=3 2—4|= |3|-|-5]= —13]=-3 —I-5]=

12| =2 |-2| =2 3—5=-2 -(6)=-5
Do whatever is inside the absolute value, then make it positive.

Solve algebraically.

x| = 4 "+" case: "_" case: x| = —6

Distribute a positive
into the absolute value

Impossible.

—(xi=4

Distribute a negative
into the absolute value

lx| = 4 lx| = 4 Check your answer.
|4] = 4 J |—4] = 4 \/ (Left Hand Side LHS =
4=4 4=14 RHS Right Hand Side)
|x — 2| =2 "+" case: "—"case:
+(x—2)=2 —(x=2)=2
x—2=2 —x+2=2
2=t
x—2| =2 lx —2| =2
[4-2|=2 J 02| =2 ,\/
12| = 2 |-2| =2
2lx—2|=6 "+" case: "—" case:
+2(x—2)=6 —2(x—-2)=6
2x—4 =6 —2x+4=6
2x = 10 —2-x==2
2lx—2|=6 2lx-2|=6
205-2/=6 2/-1-2| =6 \/
213 =6 2|-3|=6
x?—1]=x—-1 "+" case: "—" case:

+x*P -1 =x-1
x2—x=0

x(x—1)=0

x—1=0

|x2 —1]=x—1
12-1|=1-1
0] = -0

J

x2—1l=x—1
02-1]=0-1

|—-1] = -1 X

—(x?-1)=x-1
—x?+1=x-1
x> +x—-2=0
x+2)x—-1)=0

x@ x%

x> -1 =x—-1
|(—2)2—1| =-2-1
[4—-1]=-2-1
13| = -3

X
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C11 - 7.1 - Absolute Value Inequalities: |x| Notes

|x| =2

"+" case: "—" case:

+i i | i —(x) =2 Divide by a negative, change direction of sign.

|
|

Shade greater than two, and less than negative two.
Check your answer. Test values in shaded region.
13| > |-3l =

13| >3 |-3] >
3>2 3>2

[x —3] <2
"4+" case: "—" case:
+(x—-3)<2 —-(x-3)<2

x—3 —-x+3<?2
-—x<2 . . S .
Divide by a negative, change direction of sign.

-5 -4 -3 -2 -1 0 1 2 3 4 5

Shade less than five, and greater than negative two.

Check your answer. Test values in shaded region.
13| = |-3| =

13] >3 |-3] >
3>2 3>2
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Cl1-7.2-y = |x + c| Piecewise Linear Absolute Value Notes
Graphing Absolute Values
y=|x+ 2|

"1 case: "—" case: Distribute a positive into the absolute value
If already

negative
=—(x+2)

) @ Distribute a negative into the absolute value combine

y=Ix+2]
Table of Values Yo =—x—2 yi=x+2
> N\ N\
X y X y Pt v ( ) 5 + )
-5 -3 -5 3 (-5,2) \__/ 4 >
-3 1 = 3 1 (-3,1) 5.3) ,
-2 0 -2 0 (-2,0) R
-1 1 -1 1 (-1,1) D
0 2 0 2 (0,2) x
4 4
y=x+2 y=|x+2| "
Set inside absolute value = 0 and solve -
TOV )
Vertex: (—2,0)

Notice the graph of y = |x + 2] is the graph of y = x + 2 and y = —x — 2 without any negative y
values. Transfer any negative y value to a positive y value.

x+2,if x=>-2

Piecewise function: y = { ;
—x —2,if x <=2

y= "+" case, Domain of "+" case
"—"case, Domain of "—" case

Notice: The domain of the negative case is not equal to.

Domain of positive case: Domain of negative case:
x+2=20 Set what is inside the x+2<0 Set what is inside
-2 =2 absolute value greater -2 =2 the absolute value
x = -2 than or equal to zero. x <=2 less than zero.
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C11-7.3 - |x| = ¢ Equations Absolute Value Notes

Solve algebraically

x4+ 2| =4

||+u case: n_n case:

+(x+2)=4 —(x+2)=4
x+2=4 —x—2=4

Check your answer.

x +2| =4 |—-6 + 2| =4
2+2[=4 [—4| =4
|4] = 4 |—4| =4

Solve graphically.

x+2| =4 Left hand side (LHS) = Right hand side (RHS)

y=lx+2|

y=Left hand side (LHS)

y=+4

y=Right hand side (RHS)

"4" case: "—" case:
x+2| =4
OAL y
Yy = —X — 2 6
(-6 ) 4)

L Al

[
—_—
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C11 - 7.4 - Quadratic Absolute Value Notes

y = |x?— 4]
"4+" case: "—" case:
= +(x* — 4) y, =—(x*—4)

y = |x? — 4]

—
—
L
| | (&) (@)}
I
ba
N
+
N

V2

\
\

ARER
I 4 3 /\zl ] 3 4
X oL

4

(5]

N
"
N~
\

&

Notice the graph of y = |x? — 4| is the graph of y; = x? — 4 less than two and greater than two and is
the graph of y, = —x?2 + 4 less than two and greater than negative two.

Piecewise function:

Cl11 Page 80



C11 - 7.5 - Quadratic Absolute Value Equations Notes

Solve algebraically.

|x% — 4| =x+2

"+" case: "—" case:
+(x?—4)=x+2 —(x*—4)=x+2
x2—4=x+2 —x?4+4=x+2
x2—x—-6=0 0=x’+4+x-2

(x—3)(x+2)=0 0=x+2)(x—-1)
b 6

Check Answers!

Solve Graphically

y = |x? — 4|

\ Ty l y=x+2
\

~

(@)}

W

(3,5)

(1,3

s
\

‘Vx

-4 -3 2 (-2,9) 2 : 4
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C11 - 7.6 - Reciprocal Restrictions Notes

Find the restrictions

Set denominator = 0, and solve.

1 Set denominator = 0, and solve.

(x+2)(2x—1)
2x2+3x—-2=(x+2)2x—1)

x+2=0 2x—1=0
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C11-7.7 - Linear Reciprocals Notes

y=x+4 Line

Solve algebraically: set denominator =0, 1, -1.

Reciprocal line

Vertical asymptote (VA):

Denominator =0 Denominator =1

X+4=0 x+4f1_3
x=—4 =
D: x +—4

1. Graph original

2. Graph VA: Dotted line
3. Graph IP's

4. Graph reciprocal

x 1
y x+4
—100 —-.01
-1 5 1>
—4.1 -10

Pick a y value, What's one
divided by that y value. Put a
point on the graph. X value is
same as it was.

Invariant points (IP):

Invariant points (IP):

Denominator = —1
x+4=-1
x=-5

—399 100 i
-39 10 3l
100 01 ST
Close to the vertical asymptote, through the
point, close the x-axis/vertical asymptote
Notice: The invariant points are the intersection of the original and the linesy =1,y = —1

Notice: The vertical asymptote(s) of the reciprocal is the X intercept of the original
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C11 - 7.8 - Quadratic Reciprocals Notes

Solve algebraically: set denominator =

Vertical asymptote (VA):
Denominator =0

Solve graphically.

y=x%—4
1

x2 —4

y:

1. Graph original

2. Graph VA's: Dotted lines
3. Graph IP's

4. Graph reciprocal

5. y-int

Parabola

Reciprocal Parabola

0,1,-1.

Invariant points (IP):
Denominator =1

N-P
Il

1
5
V5, —V5

Invariant points (IP):

Denominator= —1
4 =-1
x*=3
x =+3,—/3

1
(0,—4) ==z (0.—7)
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C11 - 8.1 - Number of Intersections/Solutions Notes

No Solutions One Solution Two Solutions
y , ) y /I’ \ A y /
\\ . / \ .l /7 .
, N4 .
W \ I/
. : / :
43 2 o ] o3 :/( s 4 3 2
: /
\ 4 ;
: 4’/ “ :
y y y
\.l / \ ./ \ g |
. \ /. [
\X/ ; \X/
5 4 3 2 3} / \ - /\‘ /\
/ \ ll _3 \\
\ } /. T | \\ T /I
\ / \ NI/ \\ j
5 4 3 2 4 4 5 4 3 -2 - 54 3 Z\T J/

OR INFINITE SOLUTIONS: Congruent Graphs
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C11 - 8.2 - Linear/Quadratic Systems Substitution Notes

Solve by Substitution.

y=x+1 y=x%-1
x+1=x*-1
-1 -1
x=x%2-2
-x  —x

0=x%2-x-2
O=Ex+1D(x-2)

y=x+1 y=x+1
y=(D+1 y=02)+1
y=0 y=3

Solve by graphing.

y=x+1
y=x%-1

Equation 1
Equation 2

y=(x+1(x-2) Equation #3
x+1=0 x—2=0
x=-1 x =2

Notice the graph of the third
equation x-intercepts is the
X answer to the question.

Equation 1 Equation 2

Equation 1 = Equation 2

Equation #3

Solve for x
Solve for y Solve for y

Intersection #1 Intersection #2

y=x%-1

y=x+1

-~

y=(x+1(x-2)

L 4o
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C11 - 8.3 - Quadratic Systems b? — 4ac < 0 Notes

Solve by Substitution.

y=x>—4x+5 y=—x+4x—6

x2—4x+5=—-x?>+4x—6 Algebra
2x2 —8x+11=0 Cannot Factor

2x2 —8x+11=0

A

24
_—b% Vb2 — 4ac Discriminant ST
x= 2a 41
LB V(B 4@ [ p2 - 44c <0 1
2(2)
8+ V=24 b? — 4ac y=—xt+4x =6
X =——
4
(—8)2 — 4(2)(11) = —24 y =22 —8x + 11
No Solution No Solution a y
4._._
3__
2__
‘I_._
X
_ T
4 3 2 4 2 3 4
=14
.
31
_4__
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C11-9.1- Linear Inequalities In Two Variables Notes

Graph the following Inequality Isolate for y or TOV y=mx+b
y>x—2 Graph:y =x — 2 X
_ —y=2 x—y=2
y=mx+b y>2—=x+2 QR x-2=y
<,> €@ —— — — (Open Dots, Dotted line) y<x-2 €&——>> y<x-2
. Add y _ Subtract x
Test Point Choose a Point on Subtract2  (BothSides)  piiqewpy g
(x,9) either side of the Line Mirror Change Sign!
(0,0) Zero-Zero Test*
y>x—2 Graph the following Inequality
0>0-2 Substitute for x and y. ysx-—2 Graphy =x —2
0>-2
Correct: Shade the (0,0) side of the line. <> ‘ — (Closed Dots, Solid Line)
TestPoint  y <x—2 Incorrect: Shade

0<0-2 "Not" the (0,0)
(0,0) 0<-2

side of the line.

PN

Yy

44

7
-
g+

4
o
& 1
y>x—2

Find Equation

Test Point Equation

y x—2 y mx+b (x,¥) y<x-—2

0 0-2 "Space" (0,0) - -

0 —2 Find Equation

Make a correct
0>-2 i i
Statement Test Point Equation
@ 3 y x—2 y mx+b (%)
- y x-2 0 0—2  "Space" (0,0)
0 -2
Test Point 0<—2 Make a Incorrect
estPoint  (x,y) y>x—2 — Statement
(3,-2) —-2>3-2
OR as1 0 X G-y x-2

Incorrect: Shade the Not (3, —2) side of the line.

Notice: the (0,0) test only works if (0,0) is not on the line. If (0,0) is on the line we must choose a
distinct point that is not on the line like (5,0) or (0,2).

Replace the word y with "shade"

O R "Shade" above/below th@ Greater than = ab(?ve/Lgss than = below
Replace the equation with "the line"
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C11-9.2 - Linear/Quadratic Inequalities In One Variable Notes

Solve
x=-2<0 —x2+5x—4<0
x=2<0 —x2+5x—4<0
+2 +2  Solve —(x>-5x+4)<0
@ (x2=5x+4) 0
-1 -1 +-1"
. y values < 0 x2=5x+4>0
Graphing [The Thing <0 [x-9x-—1)>0] Factor
x — intercept's
Shade the x_f:ig x—1i(1)
X — axis B =
y values > 0
Graphing | The Thing > 0

y=x—2

What are the x values when
y < 0. Circle them!

Number Line
|
Mark x int('s) 2
Sign Analysis
Pick a value
x <2 x =2

x = (0 Substitute x =4

x—2<0 x—2=<0
0-2<0 4-2<0
-2<0 2< OX
Correct: Incorrect:
Shade that Shade Not
section that section

G=D

y=@x-4Hkx-1

What are the x values when
y > 0. Circle them!

Number Line

1 4

Sign Analysis

Pick a value
x<1 1<x<4 x>4
x=0 x =2 x=05

\J/ Substitute \J/
x—4)x-1)>0|(1)4) >0
oO-4HO-1>0 4>0
-H(-1 >0 \/
4>0
)\

(-2)(1) > 0
-2>0 X

x> —4<0

x2—-4<0
x+2)(x—-2)<0

x—2=0
X =2

x+2=0
x=-2
X — intercept’'s

y values < 0
The Thing <0

Graphing

What are the x values when
y = 0. Circle them!

'Number Line '
r L

| |

-2 2
Sign Analysis
Pick a value
x<—-2 -2<x<2 x=2
x=¢—3 _’)C:O x=3
2
X400y 440
(—3) —430 (3)2—4S0
XSSO 5<0
S X
x*—4<0
(0)2-4<0

=/

The answer is only the Domain. The number line and graph is only to help. There is no y involved.
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C11 - 9.3 - Quadratic Inequalities in Two Variables Notes

Graph the following inequalities TOV (Closed dots, Solid Line)
y<x*-4 x y
Graph: y=x%2-4 —2 0
. -1 -3
Test Point (0,0)
0 —4
2 _
ysXx 5 4 Substitute 1 -3
0= (0)"—4 for x and y.
0<—4 2 0

Incorrect: Shade the "NOT" (0,0) side of the line.

y=x%—-4

Find Equation Test Point

y = a(x - p)z + q n n (xly)
y = aCe— 0)? — 4 Vertex Form y x; _4 Space (0,0)
—-3=a(1-0)?%-4 (x,y) 0 0°—4 Make a Incorrect
—3=1a—-4 (0,—4)  Vertex 0=<-4 Statement

1=a

_ —m2 _
y= 1gx 0)*—4 (1,-3) Point
y=x-—4
y>x*—2x-3 (Open dots, Dotted line) y=x%—2x—

Graph:  y=x2-2x-3
2

y=x%—-2x-3 Complete the square (2)
y=(x%-2x)-3 2
y=(x?*-2x+1-1)-3

y=(x—-1%-4 (1,—4)  Vertex

y=x%-2x-3

y=@+1Dx-3) ,

4 3
x=—-1 x=3 x — intercepts
Test Point (0,0
y>x?—4
0>0—4 Substitute
0> —4 forx and y.
Correct: Shade the (0,0) side of the line.
Find Equation Test Point
_ 2 n n (x' y)
y=alx—p)+q Vertex Form vy (x—1)2—4 Space (0,0)
2
() 0 (0-1 Make a Correct

y=a(x—1)%?—-4

3 =q(2-1)*—-4 (1,—4) Vertex 0<-3

y=1(x—-1)?*-4

y=(x-1)2%-4

V/

Statement

1=a (2,-3) Point
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C11-9.3 - Inequalities Systems Notes

Solve the following system by graphing:

y>x?—4 y<x-—2

Notice: we have graphed each equation and shaded only the region which satisfies both inequalities.
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C11-9.4 - Burgers and Fries Notes

let b = # burgers burgers = $3 $12 to spend
let f = # fries fries = $2

1burger=3%x1=3
3burger=3X2=6

b burger =3xb =3b

3b+2f <12
3b < -2f+12
2
f b bs—§f+4 y=mx+b
0
6
b
’ (f, b)
(0,4) = $12
(0,3) =9%9
f=0 (0,2) = $6
(0,1) =$3
(0,0) = $0
(1,3) = %11
(1,2) =$8
1,1) = $5
burgers %1,03 _ iZ
(2,2) =10
2,1)=%7
(2,0) = $4
(3,2) =$12
(4,1) = %11
(4,0) = $8
(5,0) = $10
(6,0) = $12
fries
Test Point: (1,1) b=0 \/ f=0 2
1>0 1>0 b < 3f + 4

2
13—5(1)4-4

1<10 J
- 3

Restrictions
0<b<4beW
0<f<6few

W:Whole Numbers
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C11-9.5 - Inequalities Quadratic Restrictions Notes

y=+x?—4 x%—4

2

Jx2 =>4
x| = 2
tx =2

0 2
37 X _4.

v v

x =2 —x =2
x< -2

x y
3 NG
Range
-2 0 0
>
2 0 Y=
3 V5
y =+/4 — x?2 4—x2>0
x?2<4 y=4-x*
1
x<2 x2-2 7\
S
—2 0 Range
0 2 o<y<2
2 0
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The End
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