Name:

Date:

Topic:

Class:

Main Ideas/Questions

Notes/Examples

TWO-VARIABLE
Systems of Equatlons

» A system of equations is two more equations with the same variables,

o The solution to a system of equations with two variables is the ordered

palr that satisfies both equations.

s Linear systems can have one solution, no solution, or infinitely many

solutions.

SOLVING
GRAPHICALLY

Solve the system of equations by graphing.

;. [Bx=p=-5 -2 y=3X+6
D |Axty=-2 - yE-d¥% -2
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~
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- SUBSTITUTION
METHOD

To solve a system of equations by substitufion:

@ | solve either equation for one of the varables.

) Substitute this expression into the other equation so the equatiion is in
terms of just one variable. Solve.

€ | Use substitution to solve for the other variable.

Solve each system of equations by subsilution.

5. {x~—5y=13 - X=6y+ 18

-7/x+8y=-10
-1(SY113) +8y=~10 X-50-3) =13
~36Y 9] +8y = -0 X+i5=13
-2 =8 X=-2
=3

C‘Zl “SM

A 2x-y=16 '?\,:2}("”9
T 2x+5=6y '

12% 45 = L(2X ~1b)
12X+ 5 =12X -9b
5¢ -9

e]

7. {3x~2.v=30 P X=Zy+ID

e 3x-2(-2)=3
2 = X-2{1) =30
(59 +0) +5y=-11 3x+18 =30
Byt +5y=-17 311\3
2= -31 |
3
1"""" (ﬂ:"GDJ
Ax-3p=-2] 3 = 4
. {5x+9yy=63 1= x4+
5% +9 (“F-x+7) = b3 -4(6)-3y=-2]
5% - 12X + b3 =03 -3y =-2}
-IX =0 N =1
X =0 |
(OI']) |
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ELIMINATION
METHOD

To solve o system of equaltions by elimination:

@ | Align the equations.

0 Multiple one or both equations by o number to result in a variable with
the same coefficlents.

© | subfract the equations to eliminate a varlable. Solve.

@ | Use substitution to solve for the other variable.

Solve each system of equations by elimination.

([Bx+y=-25) L 45x=5p+10) 2
9' {“735—6}’:62 10'({8x+9;)=58
BX + by =~150 gX -10y = 2D
=X ~by = b2 ~(gX +9Yy = 58)
I = ~38 -1y = -38
¥= -3 V=2
Yy =5(2)+10
3(~g)+ Y =-25 Ly = 20
-'2."' "\'\I =z =25 x::s
Va1 esen (5.2) ]
(J8x-2y=-32) 3 by =9x+39
‘1({3$~11J;»m-53 g ’21{—§x=13-2y)3
W
24X by = 9L X c:j -__3501
~(24% ~88Y = ~42Y) + ZAX ALy 239
O =0
82y = 329
=
X -2 =-32
X = -24
K= -3

APPLICATIONS

Set up a system of equations. Then solve by subsitution or elimination.

13. Jasmine has 35 coins in her wallet, ali nickels and quarters. If the fotal
value of the coins is $4.35, how many hickels and how many quarters
does she have?

X=hickels (x+y=35).05 %413 =35
y=opuaries 05X 28y =H.35 X =22

08x + .05y = 115

~(-05% + 125y =4.35) 22 nickelss
=2y = 2.0 \50LW+6YS__.
y=13 -
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Headwind is cigainst
the wind. Headwind
speed is actual speed
minus the windspeed.

Tallwind is with the wind.

Talwind speed Is actuail
speed plus windspeed.

14. The admission fee at a camivalis $2.50 for chidren and $7.00 for adults.
On a certain day, 1400 people attended the carnival and the admission
fees totaled $5822. How many children and how many adults attended
the camival that day?

X=child ( %+y=1400)7 384 -+ = 100
Y= oduly 2.5%+71y =5%22 e
% +71y =9%00 |
- (25X ¥y =5822) 884 children
T Y.6X = 3978 [6!0 adults
X=934

15. It took Brett 2 hours to fly from Philadelphia to Pitisburgh, a distance of 260
miles, flying into a headwind. Following the same flight path, his retum
flight was 1 hour and 15 minutes. If the wind speed and direction was the
same for both flights, find his speed in stil air and the windspeed.

%= Ol 2(X~Y) = 2L0 1,49~y =130
speed 1250 %4) 226D y=39
3=Wsw‘%£d XY = 130
v x4y =2%8 Planespeed = 16 mgh

2x = 388 Windspeed = 34 mok

X =164

16. Marlenc bought 13 pounds of French Roast coffee and 3 3 pounds of
Columbian coffee and pdid $31.25. Rowen bought 2+ cups of French
Roast coffee and & pounds of Columbian coffee and paid $15.15. Find

the cost per pound of each type of coffee. :
= Yox + 1Sy ="150) |9
b ?;2‘_'{“ -g-x + __2_3’13__\' = 3].25 (11X +27y=121.2) 25
4 : T
Y= Lolumbian % x ]% y =186 Blox + b1Sy =615p
_ e A 2%0x + 18y 2 s
V\ﬂh = ’q‘sb - ™
Roost \ %H-s) + % y #3125 2640 = 1430
lumbian =#%7.40) 1542y =3129 X=4.5
17. Alexinvested $7500 in two accounts, Bné'ﬁayfng 5.5% and the other
paying 8% simple inferest per year. His annual interest was $540. How
much did he invest into each account?
¥ = 5.57 actount ( )(‘I'\, ="800 ) .08
N = b accoant 055 x4+ .08y = 540 24004 = 1500
08X + .08y = LOO §y=Sioo
; . -(-055X + .08y = 540)
2400 ot 5.5%, 025 D
$5IDO a* B’O \(-"‘2-"}00
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Name:

Date:

Topic:

Class:

Main ldeas/Questions

Notes/Examples

NONLINEAR
systems of Equations

* A nonlinear system of equations is ¢ system in which one more
equations is not linear.

¢ There can be one solution, multiple solutions, no real solutions, or
infinitely many to a system of nonlinear inequalities.

Solving
GRAPHICALLY

Solve each system of equations by graphing.

1 [y=x+8x413 g |B+Y =25
" ly=2x+8 ") =8x-8
1 7
I
A !I
A
A \
h
- <
NS
(1) oand £5,-2) (3.4) and (3,-4)
N {y=~2x2+12x-~15 4 [y=2d+641
x -4y =24 " lx+3y=24
7, | s
T P
- = ] nn
k_-ﬂ ui ,r “
*ﬂ'
T y >
| 1
[ \
_9‘2 (3:7)
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Solving
ALGEBRAICALLY

Solve each system of equations by substitution or elimination.

5 {y=x2+x-2 . y=x'+3x-5
Cly=t-x “ly=2%"+5x-4
=YX = X2 4X-2 Y24 3% -8 = 2%X246% -4
0= R 42X +|
= X% 42X -
%r_)& +a)kx%l) 0= (X+MCX+)
X %= X=-t | x>
§=1-(-3) ERES \=(-)* +3(-H-5
\}z‘-‘-‘ =0 \ = |~3~%
y= -1
[(-3,4) and C110) (~1,-1)
7{x2+y2=52 {y2=2x+13
18x+2y=0 = X= "2/31 X+ +6x-1=0

(-%3y)*+y? =52

Yoyt ¥ =52
Nz =36

\‘: lﬂ|"'b

A ¥ 2U=0
Y ==-12
¥e

K24 2X4H3 4 by ~I =0
X2 48X +12=D
LA X42) 0.

X=~4| x=-2
y2=2(~)+13
y2=1
\‘:-.:l:l

yi=2(-2)+43

B 4 2 50
3x21%

9 y=x -bx+10
Ty =-3x*-12x-5

K2Z-bX HO = =3 X%-12% ~5
By 2ax +18 =0

W= ~bE b -4 18)
204

Y=~k tJ-Zo04
3

=l £ 20 {8l
]
%= -3 & L6

| (-, l')
and
Uw; [ Ll 1), (=b,-1), (-2,3), (~2,-3

e

10 {9x2+16y2=289
1R -yr =21 ¥ RE = 24y2
q(21442) ¥1by? =284
A2+ 189 + 1y 2 =289
2542 =00
qlsq
=tz
%3 (@f =2
X*=1%
x:is

Eil

(52),(5,-2), (-5,2), (-5,~2

o
lm:z,%‘mug_smt_kﬁms
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Name: Date:
Tople: Class:
Main Ideas/Questions | Notes/Examples
e The solution fo a system of equations with three variables is the ordered
triple (x. y. z) that satisfies all equations,
THREE-VARIABLE Th anl bl 1 h [uti luti infinitel
¢ Three-variable systems can have one solution, no solution, or infinite
Systems of Equationg | ° Teevariable '
To solve a system with three variables:
1) Elimihate o vadable from o palr of equdtions, then, eliminate the same
variable from another palr of equations,
@ | Solve the resulting system of equations from Step 1.
@ | Use substitution fo find the value of the third variable.
Solve edach system of equations,
EXAMPLES Xx+3y+2z=-1349 5 At X +3y+2z =13 B Bx+2y «23=-
1. 8%+ 2y -2z =-11 By 42y -2z K Uy -2 =20 -
7x—4y—-zw29 ]B = b "5 "-"’Zr LMNJ) 2
| X+ 64 S 424 = 2=l
4“'""* ""e", +Z% ':"'$g
(w+5~|=-—z4)2- “AX 410y =-4q
WA LUD+5y =24
VZX 10y = -4 5y~ ~30
-(~9% 4 10y = -1A) y=-b
21% =21
¥z | +3(b) t2z=-
-7 +2z=-13
7 1 (b Z)!
dx-y+9z=-3 A: BX-Hy -52 = -31 B: X -\¥4g=
3x—4y~ 52-———31:] B (% +1~; Yllg=213 (=X +W+iz=2D Yy
7yt Bx-ay-6273)  4xy492-3

v 23X 42y 4232 =81, -HX428y 4=

(Ny+282=50)27

(213 532 =105) 1N i1y + 29(3> =50

My = ~34
45ay + 182 = lagg) y=-2
{499y + qpl 2 = \1
| 196z = -435 4y - (-2)+4(3)= -3
2=3 Ux+29=-3

Iy + 28L=50 ZIy+532=10f

Hy=-32 '
X =8 lg~2.-1,a)
® Gina Wilsan (Al Things Algebras, (e,




2% ~5y—bz = ]A

A: 2x-6y-bg= 61

B A+ 217 ¢

3. {-dx+7y-z=19 x4y -2 2143 6 95 -y Mg =-1
9x-y+4z=-75 2,){-"5\]"!03 =6 -be*lﬁ\‘“q?ﬁ" b
“(-z% +d2y-bz= i)+ A -y §4z=
203 - (,|--|\I = =57 v"h(’l"?—"l\‘ = |
(2bx -4y =-61) 1 X+ 2D =
(x471y = 1) P e 28
92X - 324y = -394 x= -4
+ -1 82X 4902y = 20
313y =313 2(-+)-5(~N-bz=67
\‘ B ‘ "3 "fﬂ% e 51
~2 = L0
=0 (_ ""l _'o)
4x-Sy+z= 201 A(dX~5y ¥ =20)2  B:{Hu- s»;-r%-zn‘ 3
Abx—y-2z= } _bx- 1~ 2235 “2X 38y -32=-9 | _
-2x+8y 3z=-9 K - - 10y 22 =40 VIX 18y 432=40
+ bX-y -22=35 ¢ =2X 18y ~32=-
1% =1y = 15 ox -y =51
[Ux-lty=15)s DY (-2) =5 |
(lox =1y =5)) 1 10X & 30
10x -85y =315 X=3
0% -y =357 H(3)-5(-3)+2=20
by = 18 2142 =2
=3 z=-]
(3,-3, "1)
8x-z=7 A{Y% +3y 102 = -8 1
5. 4x+3y=-31] (ox ~1y ~22=793)3
—7y-2z=73
8%+ 2y 02 = =211
y OX =2 -biE =219
2Bx-b2=12
(8x-2=1)0 -
eU2)-2="
23x-b2=21 -2 =1
Hgx - L2 =42 2=
(28X~ b2 =2) 2 =9
=40
?'D’;(;;' H(2) +3y = -3l
434 = -3! !
=23y |(2,-B.9)
¥ © Gina Wisson {ATThings Algebra®, LLC), 2018




APPLICATIONS

X= Mischa
= Ben

2= Ashiey

%= pennies X+Y +2 =33 1a P (x+y+2=33) .05
Y= nidels Ot 05N 4,282 3.4 WBIXH05Y +.252= 3 4]
= x4 5X 4 .05y + o
2= gilariers = X 05X+ .05y 4,052 *L.US
e - (ot 4. 05y +.252 = 34
DO~ 225170 04X =202 = -1 b
- + = - io
W 122 %-4
oMK - 22 =10 1 =X
.\"-qu +OM2= —su!;_ ‘lp‘"\""‘z:ss
- b2 ~1q2 Nz 5
z=12 o
8. Three solutions confain a cerlain acia. - A Ty
Solufion B contains 5% acid, and Solution C contdins 40% acid. A chemls’r
combined dll three solutions to create a 60-liter mixture containing 29%
acid. If twice as much of Solution C as Solution A was used, how many
= Splution A liters of each solution was used for the mixiure?
X Sb';hbﬂg X+Yytz = b0 ]A A (X + Ytz =0 )ﬂ.oS
4790 u' 5% +.05Y +.42=.29(k0) ;_‘_‘é}_j_‘_-_{‘i’d__’f"‘% -4
i#gbiﬂ-’hbﬂ ¢ 2= 2% '05x+,og.1 t.05¢2= 3
(15K + 05y ¥ 242 = 17.4)
(2X~Z =0) -35 - % ~35g =-14.4
“ X .352--14 Y .
) I =252 = =0 ?a""_?-f.l%) \%+3"'35 o
flrix-352=-144) z=30e y= b
,Q)(X“Il‘-lg‘-l rf)%“\% L 5% * ‘.ﬂl'“ qD?n 3(,1...

é. Mischa and Ben's combined SAT score was 2290. Ben and Ashley's
combined score was 2530. Mischa and Ashley's combined score was
2660, Find each student's individual SAT score.

= 2290 '] At X+Y+ 02 =2290

\] z=zsso ~(oxky +E&=2830)

X4% = 26D Ty =2 = -24D

’fo:?{ﬁg 1210 +y =2290
+ = o
IX= 2420 Y 7 108
X=1210 1210 + 2= 2LbD
2=1460

~Tada has 33 Goins in her wallet- ol pennies, hickels, and quarters. The fotal
value of the coins Is $3.41. If the number of quarters If four less than the
number of pennles, how many of each coin does she have?
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2. Iniast weekend's frack meet, Lakeland High School had 30 individual-
event placers score a total of 111 points, First-place finishers score 7
points, second-place finishes score 4 points, and third-place finishes score
1 point. The number of first- and second- place finishers was twice the

X= s A number of third-place finishers. Find the number of runners that finished in
\ds w each place. A X+ 943—% B: (‘]x-r‘lg-t%«-lll)l-
2= 3?4 X4 lﬂ"f% 30 A —L‘1x~}1{5~|-?,=|”) -1z =0

. WHHy+ 2= “L¥ -39z -8 n-hc +ey+22v242
X4y =122 v Xty-2E=0;
~L(1)-3y= -8l TT1s% Ay =222
(“(031"393"%\)3 -3y = ~39
\S% ¥ Ay = 222 =\ )
-?:x -9y =243 - 2. Tty
v 153 40 =222 1 + 1342230 13-Seconds;
3% S -1 z =10 10 ~Thirds

%=
10. Marvin inherited $25,000 from his grondparents. He placed the money in
three different accounts that eam 2%, 6.25%, and g.54annual simple
interest. The amount of money placed in the account that earns 2% was
half the amount of money placed in the account that eams 6.25%

= 2% interest, If he earned $1729 in interest combined after one year, how
=y 269 much money did he place in each account?
Y= uen X+Y+ 2 = 26000 ] (xeyiz=28900) 055
- -0”‘«"" ob ’ 5%"' ‘.1 M
2=8% 2Kk 626y +.0%5 1129 = 2
5 ‘ L088% 4,088y 4 . 0852 = NI6
~( 02X +. 00264 +.0852=1129)
(}{-.53:0).0(’5 DUEY -\-.01253::340
HUSX +,022545 396 %= 4 (1200) = 300
DUS X - 6325y =0 2L0D + 120D + 2 = 26D60
o, 08 X +. o?-g_,a__.?ﬁ_‘f)- 7 = W2b0

0%y = 8180 2% 53&005 .26, =¥1200 ,85% =S14,200
11. Beth bought 14 Sounds of cashews, 23 pounds of aimonds, and 3
pounds of raisins and paid $23.75. Claire bought £ pounds of cashews,

1& pounds almonds, and 2 pounds of roisins and paid $14.25. If the cost

- per pound of cashews is 50¢ less than twice the cost per pound of
X = laghews almonds, find the cost per pound of ea

Y= almonds | Sx+dyriz- ?.?»"rs"]ﬂI afﬁx+£-5+£-z-?_31s)3
2 # 10isSing S-x+ &y +22=14.25 Ex+Byizz- M-zs

X=2y-.5 Ax+ By +22° .25

(%-2y = -5) % x- qwy-.& -(%m ty #1227 14.25 )
X="1.5 oot

ﬂx-k-!%-g—'-S"l - = - % l\i Wye 57

. ¥ REATR) -
ﬂx - 2‘1 Y - TS u;:;‘i) +1T=14.28 ashgws s“" gb/[b
ul éﬂ'x b lj.é'..g}__ilz—)- : 222,25 AMmonds = ¥4/1b
- %".’5;- -5%45 ook Rerginse=deg S 3

4= '



Name:

Date:

Topic:

Class:

Main Ideas/Questions

Notes/Examples

MATRIX

A= -3 6 24
0 -1 -7

A eetangilar arvay of Variables or

nstands. 1n Yows or columps, US nally

enelosed in brackets -

ELEMENTS

Note: Matrices
are named using
a capital letter.

e Elements are the _INdividual values within the mafrix.
¢ Flement axg is used to denote each element where 2§ is the
YOW __ number and _9__ isthe (Dlumtn _ number where
the element is located.
Directions: Given matrix 4, find the value of each element.
1. a - 2.a
-8 40 0 -1 2] » 2 ¥ 6
A=\27 32 -29 6 -2| |84, YD 4a, 52
5 17 14 52 -35 -
5.0, 2] - |64 32

DIMENSIONS

A matrix  with - m-vrows  ond - Columng

iS sad 1o b€ Oan

"mxn" matrix.

Directions: Sitate the dimensions of eoch_mo’rrix.

7.[-5 34 -18] 1 -8
-4 13
8. < =
X3 28 0 bHxz
~11 37 4 =2 w7 80 -8 -1 5
.10 9 -5 -3 131 10 -6 -14 18 26
-16 1 25 12
LS 2%
Eﬂum— N WY I g -l N ean elewyendt I OvY imadv X

MATRICES

1S Qual B tWe Coerespondiog elemert in the bther M

SPECIAL
MATRICES

ROW MATRIX | COLUMN MATRIX |[“SQUARE MATRIX | ZERO MATRIX
? Y 0\] 0 0 ®
Y 00 0

@ Gina Wilson {All Things Algebrc@, LLC), 2018




ADDITION &
SUBTRACTION

Matrices can be added or subifracted if and only If they have the
same dimensions. Simply add or sublract corresponding elements.

Directions: Using the matrices below, perform each operation, if possible.

-1 9 -3 -2
24 -8 -3 ~15 29 17
[ 5} [—4 6 —17] d [9 5 -2] z [] O}

8 -20 12 9
1. X+¥ 12 Z2-w (L3 -l
{0\ ANNRY - 5 15
5 1 -9 4 29
18. W+X 14. X -Y
Not 39 -37 —-zo]
Possible [—13 W -5

SCALAR
MULTIPLICATION

Matiices can be multiplied by a constant, called a scalar. In this
process, called scalar multiplication, each element in the matrix
is mulliplied by the scalar to produce the new matix.

Directions: Using the same matrices above, perform each operation.

15. 3x 16. %W
[
42 =24 -9 34ty
42 1§ -8 -y 1
P - 15
17. -5X +2¥ 18. 47 -2
- - -y 30 «3 ~2
mnd brdl Be ]
32 -%0 iz 4
w0 a8 ¥9 -E:;!_g 3
38 4o %I 20 ~¢1
19. -3( + 2) [ 20 Lir-x)
-304 LU | Y
21 B e MS |3 a3
- b0 33 13 -t 16
AT-32 3, I
3, W ¥

® Gina Wilson {All Things Algebra®, LLC], 2018




Name: Unif 10: Systems and Matrices

Homework 4: Introduction to Matrices
& Basic Operations

Date: Per:

Directions: State the dimensions of each matrix.

1.[9 -1 4 7] 6 1 8 7 3 —4
2.0 7 |6 =19 4,113
-5 1 0 11 5 -17
7 3
I%4 3%2 ! 4x3 A%
Directions: Using the matrices below, perform each operation, if possible.
1 -4 0 3 5 -1
4=l 8 3| po|-8 6’C=[4—«392] [117-2 0],_;3:7 2
-7 =1 1 =2 7 -9 0 é 8§ -5 1 10 -4 -9
8 2 -7 -5 13 3
5 A-E . C+D 7.E-B 8. A+D
| -3 4]
| 5 4 1 2 5 Not
5 [ o T 5 PosSible
-3 g 5 .5 -]
5 - 20 %]
Directions: Using the matrices below, perform each operation.
5 9 12 -5
V:[_é 7i],w:[” -8 3],}{: 1N 5 ,yz[g “ﬂ,z: -7 3
2 6 -1 -4 |y g 1 -2
9. 4W 10. __g_Y 1M.32~-X
z, -1% L 9
w52 12 b 5 -21 °l - 1\ 5
4 -4 -l 4 -
3 3 { -z'iJ
12, 2 +3v 13. 2(X +2) " __(V 7
0 b y “jg 2 211 Y PY AT
W -l v 3 Y 8 2 -
b -Id -h
=|-8 27 =13 ¢ 2.!
20 -3 g 1o g- E
0 -
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Name:

Dote:

Topic:

Class:

Mcin ideos/Guestions

Notes/Examples

MULTIPLYING
MATRICES

-6 2 8

0 -1 5
A=

16 4 -10

-3 13 -7

B=[-11 4 19 -2 6]

0 1 -6 19
C"[M 9 -5 —2}

i)
) -

bl

Madrix A
mxn

¢ Matrices A and B can be

A A AAD

multiplied if and only if

VAR

Mahrix B
nxXp

g *

» If matrix 4 has dimensions _ M X N and matrix B has dimensions

_BJ&_F__, then the resulting dimensions of 4B is --m—&-P;—

Matrix AB
mxp

Using the mabices ot the left, determine if the product is defined. If yes,
| give the dimensions of the resulting product,

1.4D 2. AC
Uxd -« 8%\ Hy3 - 2y Y
Yes H x| No
3. RE 4. BD
]xg < 5 XL | X5« 3 x|
QC’SJ I %2 No
5. CA 6. EC
2x4 ¢+ H¥X3 Bx2 « 2%XH
yes, 2 %3 yes; S
7. EB 8. DB
EX2 I1X5 ax |- 18
no yes, 3x56

HOW DO YOU
Mulliply Malrices”

The element in the m' row of and #h column of matrix 48 is the sum
of the products of the comresponding elements in row m of matrix 4
and column r of matrix B. Show this patiern below.

ae+ b9
cc-relg

a b and B= ¢ f,i‘henAB:
d g h

c

aP+bh]

IfA:[ o6 + dh

@ Gina Wilson {All Things Algebra®, LLC), 2018




Find each product, if possible.

R

10. [—2 OHB -3} 2X2 . Zx2

EXAMPLES 3 25 4 6 4fl2 -
-2 +45 H-3 -0 Lo ]
B+ .3 -g Hg - -l830
=\ 2 ‘52‘] =\~ b
zg - Ho 54
- , 10 -4 -
N [J . _”].[46} 2x3+ 3% |12, 12 -s]-{i 17 54 j] %2, 24
3 -5 2] ,
Uz +3 +33 {l,nu o456 8-4o  ~bHg]
-ig ~20 +b
A0 32, A2z b 4 42]
9 -5][-3 18 -5 ‘ 14 3x1. 13
13 [~2 4][-1 -7 2] L2 243 14, [—Q}-[u] 9 5] ¥
. -6
["21 rs 1435 "'L\s-lO] “14 12¢ 10
“Y =2y 10 48
Ar-22 162 -85 b -5 -20
Z -s4 I8 |
15 ]:2 ~8 -1]. _?2 ]7] In3-3x2 116, [-7 wsj.[ﬂ Ix2. 2x1
15 -3 4l .
bl ~b 14 -88 +5 '] ['“2*5:]
DY+ 05 -33 -2 ‘
_.,.[m —uq] 'it‘mj |
o g2
17. Given matrix 4 and B to the left, find AB and B4. What can you
3 conclude from your results? 14
A= . [l - - . o+ Yo +
4 a] AB: =T 30-b BA:
[—8 480 Lp 448 Ay e
_[-2 10 ~34 82
B=l 7 6] =13 24 "iHS iy
1 33 ‘ 1%# BA | Commutative Drop doesh't

'GinWYorH,‘\A 7 |ng(s£|§e3brab, tLC), 2018
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PROPERTIES

of Malrix
Mullipicalion

Assoclative Property of
Manix Mulipleation. | (ABD C = A (BC)

Associative Properly of

Scalar Muliiplication L(AB) = (AR = A(\CB)

Left Distributive Property ¢ C A+ B) = Ch Y0 8

Right Distributive Property CA+B)C = AC + BC

APPLICATIONS

__IML;“ 1g.5D 5 Mrs willis = $138.50]

18. The first table shows the number of reams of paper, packs of dry-erase
markers, and boxes of staples requested by two teachers. The cost
per item is given in the second table. Use matrix multiplication to
show the totdl cost of the supplies for each teacher.

Teacher | Paper Markers | Staples Suzply Her c‘]’"

Mr, Smith é 4 5 Ms:er $ 45

Mrs, Wils 8 2 3 rkers $
Staples $2.50

[b i :] ' I46 = |0 Hlb ¥+ '2"5"] = [1g-50]
3 2.50 120 +8 t .50 136.60]

Use for questions 19-22: The students at Oakhil High School are selling
bags of popcorn for $10 each, tubs of cookie dough for $12 each, and
baskets of fruit for $146 each to raise money for the school. The number of
each item sold per class Is shown below.

Class Popcorn Cookle Dough |  Fruit Baskel
Freshimon 60 a4 45
Sophomore 75 58 28
Junior 40 63 18
Senior 91 47 3z

19. if they earn 15% profit on ecch item they sell, use matrix multiplication
to show the profit earned by each class. Give your answer as a matrix.

bo 4 HS 20
15 & 2% | ., {,%2 - 34‘?

o b3 I8 aiio | o
a ¥1 3% . 29,90

20. Which class eamed the most profit?  Fyeelh man

21. Give the total profit for the school. ¥ 4.0

22. How much more profit did the senlors earn than the juniors? ] 21-20

@ Gina Wison (Al Things Algebro®, LLC), 2018



Name:

Unit 10: Sys’réms and Matrices

Date: Per:

Homework 5: Mulliplying Matrices

*¥ This is a 2-page documenti **

Directions: Find each product, if possible.

-2 2%3. 3%t
1[4 -1 o] 5
8 4 -3

) [3 —5]_[2 2 -4 —7} 2%Z - 2xM
81 3 0

"7

7 11 27[5] 2ax3-3xd
3./-6 0 -9||-3
10 ~4 5|

Not Possible

12 5] 2-3x2
7,.[10 1 6],[__2 3} %3
pLRC

,\Tu 29

[?f\ "az] [4 X
._.[ 9 -f:'ﬂ:l1
-5

14 o] [
3 -2

M 07
-2 b
3 -2

@ Glna Wikon [All Things Algebra®, LLCY, 2018




”'[i _]H—]? _Z] [91 _c::l [-26 160] 12, [_75 :; :]”] 07 ]53 L][rl ~1]
[‘3" BT‘J 54 54
36 53 M 20 21 92
["3| ] [-%’ 2
;-[;: -213] .-.Wg b
-39 22|

13. The first table shows the number of oll changes, fire rotations, and wheel dlignments needead by
two car rental companies, The cost per ifem is given in the second table. Use matrix
mulfiplication to show the fotal cost of the vehicle services for each company.

Oll Tire Company Cost
Company Change Rotatfon Allgnment o
Rentals 4 U 5 3 4 Change | $2675
Car Care Plus 1 Ro?cgﬁon $33

5 3 4 2018 “Alignment | $89.25
[ ] [8"1 25] El5 15

Rentals 4 W ==#5201.15:)
Car Cave Plus = $3(5.15

14. A group of friends went back to school shopping, buying jeans for $28 each, t-shirts for $12
each, hoodies for $32 each, and sneakers for $65 each. The number of each item purchased
per person Is shown In the table below,

Person Jeans T-Shirts Hoodles | Sneakers
Isabella 2 2 3 1
Penelope 3 1 3 2
Jeremy 4 3 ] 2
Henry 3 yA 2 2

a. If all tems had an additional 8% tax added to their price, use matrix multiplication to show
the total purchase price per person. Give your answer ds a matrix,

2 2 3 | 20.24 200 2%
3 1 3 2 (246 | = | 2341.10
4 2 | 2 34.50 234, so
2 2 2 2 10.20 320. 1

b. Who spent the most money? Penelp P &
¢. How much more did the boys spend than thegirls 2 $ g7 g2

© Gina Wilson [All Things Algebra®, LLC), 2018




Name:

Pate:

Topic:

Class:

Main ldeas/Queslions

Notes/Examples

DETERMINANT

» Every square matrix has a real number called its determinant,

¢ The determinant of matrix 4 is denoted as dﬂ"’ (A) or \Fl ( .

Determinant of' a
2X ZIMATRIX

The determinant of a 2 x 2 matrix is called a second-order determinant,
To find the determinant of a 2 x 2 matrix, use the rule:

Given A=[a 2],fhen \_A\s ad - tb

c

Find each determinant.

[ 3

4o-15 = |28 (2=~ (~33) = E
{5 2] o[2 4]

"45-38 = 80 -lo-24 = [Ho

Determnant of 4
3 X 3 MATRIX

The determinant of a 3 x 3 matrix is called o third-order determinant.
To find the determinant of a 3 x 3 matrlx, use the steps below:

Rewrite the first two columns to the right of the matrix,

Find the sum of the products of each each upward diagonal.

o
@ | Find the sum of the products of each each downward diagona.
(3]
0

Subtract the upward diagonal sum from the downward diagonal sum.

Fin ea determinant,

Down . (ZXH4Y(~() = -2
1Y) =35
(2(-B)BY = ~50

_ D2435-50 = -727
Up : i) =¢
BY-6)BEY= -5
(-8 =-35

B-15-35=~02

-2 ~(-102) =15

© Gina Wilson (All Things Algebire®, LLC), 2018




6 -3 6| b -3
6.|-1 4 2=t 4

-3 -6 -4|=3 -b
: = -2
Wp:=q2 =12 =12 = -5k _-E
-3 4 -7 ~3 4
712 2 5|2 2
-3 8 -4|-3 ¢
pown: 24 ~ b0 ~ N2 = ~j4g = g ~ (<110
Up: 42 ~120 =32 = -0 =[-28
-8 -8 5]=8 =%
8.3 2 4|3 2
-6 -2 0|=b .2

Down: O - 288 - 230 F-3(¢

up: -0~y t0 A5l ~318 ~(~|56)

Given a trlangle with vertices (x1. y). (x2. y2), (xa, y3),
the area of the triangle can be found using the formula:

APPLICATION: o 3 1
freaof 4 Triangle A=7|def(x)| where x[ v 1]

X, yy 1
9. Triangle POR has vertices P(-5, -2), Q(3, ?) and R(7. -4). Find the area of

the triangle. -5 -2 |71 -6 -2
i |- -2 1 dcﬂﬁ)’[S 9 l] 3 9
-ﬂzgsq, T4l -4
oy Down: 48 -4 =2 = «1)

L Wp: b3 4D ~b = 717

1 ey (5] =1~17 = -148
A= 0148)=(74) {—14g1= 18

10, Wellspring is 14 miles novth and 3 miles éast of Chester. Hillford is 8
W (,?; .\"B miles east and 5 miles north of Chester. Find the area of the land
formed between these three towns.

H(8,S) R 3 ® V7|5 M
2 |eg I dett=| 8 Si_J%’S
CLDIO) DE; } © o 1o o

Down, B+o+0 =15
A=%197) = {48554 miles | Up: 040 2712 15742

—_
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Name:

Date:

Tople:

Class:

Main Ideas/Questlons

Notes/Examples

IDENTITY
MATRICES

s The identity matix, denoted ___,,J;m, is o square matrix, that
when multiplied by another matrix, equals that same mairix.

o [fAls annxnmatrix and I's an a x # identity matrix, then

A-IT =A dndml‘AﬁA.

¢ Anidentity matrix contains 1's along the main diagonal and 0's for
the remaining elements,

2 x 2 ldentity Matrix: 3 X 3 ldentity Matrix:

" _[ oo
I“‘O__] I=1%1 0
o o O |

INVERSE
MATRICES

o Two nx n matrices are inverses of each other if and only if

ALANDNTY.

o If matrix 4 has an Inverse, denoted as _ B then _ AR =1

i

AND _BA = T
Determine whether the pair of matrices are Inverses.
-1 2 5 2
1. ‘4“[3 .,.5]'”“[3 1]
AB= [~54 6 -2+2 BA= [~s+b Ib-{o
B-15 (-5 “343 -5

Lo ?] z[‘é ?] \es

-8 3 % 2
2‘“[4 uz]’S“[lé -5]
RS: 48 +4g ~lio=15

-24-32 ® +10

[ =]

@ Gina Wikkan (All Things Algebra®, LLC), 2018




i |
o 2,0 e
el 8],0_[_1 _g_]
8 32
f—j_,.‘.‘
co=| TTH R S P
|~ ‘.’(*34- ..—_.‘%. 4%

2
=
Lo

o
!

[Yes]

DﬂES AM Not all matrices have an inversé. Matrix 4 does not have an inverse If
INVERSE EXIST? the deturminans |Alequats O.
Iverse o 4 tas[2 3] nen a1 7] cubere lal+0)
2 X 2 MATRIX

Find the inverse of each maitrlx, If it exists.

a. [_6

A

4

"”tsl
v 4
[+ %
<
lgj

“‘] |Al= 126 =6
3

e

8
5‘ [2

-4

__,] jAl= -2+8 =0

No Thvese

6.[

8
8

A-'I

-10

5
i.{5 b

z‘-m
-8 8

120 ]
wdee
N Em o
- L
£ 15

] | &) = ¢p ~(~26) = 120| 7.

:3] |Al= -1 +24 = b
-(s &

-3 3
= o #
4

g L
A 7]

L

1

-6 12
8‘[ _2] |Al= 12-12 =0

No lnw,rw/

7 [;g ::] |A]= 36-(-90) =20

a,
A= - -5

~p 97

-~y

=t 30
s

274,

@ Gina Wilion (All Things Algebro®, LLC), 2018




|

Name: Unit 10: Systems and Matrices

Date: Per: Homework é: Determinants & Inverse Matrices

** This is a 2-page documenti **

Blirections: Find the determinant of each matrix.

1'[31 -jf] 2 [161 ::] 3 [—ff 1‘:)]
-Hq -2 = -84 - (-85) = E] ~30-382 ==

7 -4 3717 -y
4l-1 2 2|V =2 Down: “HZ +lp -5 = -4 |

-2 5 -3}~
z's Up: =12 470 =12 = Yo
~4]-Hp =|-87
§. Tiongle DEF has vertices D{4, -3), E{-2, 1), and F[-?, -4}, Find the area of the tricngle.
a=d |4 =3 , dex (A) = 4-3 l “3
20z 1 5 | Y
-1 -b

down : +3”l +|2.-=43
Wp: =9 -24tb = =277

= o =
z (10) =35 U3-(-21) =

4. Gila's house is eight miles south and two miles east of her workplace. Her fitness center is three
miles north and one mile east of her workplace. Find the area of the land formed between

thess three locations., det ¢ A =2-2 172 ~¢
A= 212 -3 [lgllgs
o 1 Down: L+040 =2 b
© Wp - 0+0-8 = -¢
A=Z U4 = |7 sa niles lo-(-8) =14

Dlrections: Determine whether each pdlr of matrices are inverses.

2
xafd 4lral® 3 xy=[1eo 227 yxe[ive 4-%
o 2y oro ot ov0 o |

B B
e ]

@& Glna Wikon {All Things Algebra®, LLC), 2018




o 2o

5
-2 -3
2 PQ
7
2

4

= | 20 +2]
...éé _g
2

2
-35 =4

~24 424

~2] ~20

o

6 5 -6

-17 256 -10

-5 0 2 -7 10 -4
9. C=|-1 2 <1, p=|~12 18 -7

CH=[as40-34  -So+0+50  2p40-2 DC=(35-10-24 0420-20 -p-py
-HZ-(0 +102 (4D -ISD  -24-FHo 852500 p4ep g1, ~34-25+
| 0 O =t O ©
= [o | o] o | o] |

b o | L0 0 Jes ’

Directions: Find the inverse of each matrix, if it exists.

-4 4 -1 -4 . N -
w.[4 _7] |A)=2¢8-24 =4 n.[] 3] A= -3-(-+) = |

~ - L[ ~{ -t 3
A= [-nw -4] A ‘T"{_, HJ
= “% “% - 3 1_’
-1 -] [-I “1
12, []’,' "77] [M=-11-(-T) =p 1. [3 3] IAl= 0-1D= -l0

'NO Invese ,

H"‘: '.'-..]—- 0 -5
. 0i-2 3

.-.[o +
.
S o

® Gino Witson {All Things Algebra® LLC), 2018




Name: Date:
Toplc: Class:
Main ideas/Questions | Notes/Examples
CO E FF IC I ENT Linear System Coefficlent Matrix
MATRIX Bt ]

Solving Systerms with
CRAMER'S RULE

(Two-Variables)

Cramer’s Rule, named after the Swiss mathematiclan
Gabriel Cramer, uses the coefflcient matrix and determinants
to solve a system of linear equations,

e Civen wtby=e et 4=|% b {the coefficlent mattix)
cx+dy=f ¢ d

o [fl4l 0, then the system has a unique solution given by:

le b‘
x"“f 4 and y =

4]

a e
¢ [
4]

Note: [f the determinant of the cosfficient malrix equals 0, then the
system does not have a unigue solution. It has elther no solution
or an infinite number of solutions.

Use Cramer's Rule fo solve each system,

EXAMPLE 1; A= F ...5]3 1Al® =33
{x-5y=9 12
wf x4 2y = =30 «e q -8 gz \ q
\"3“ 21 sz DBl .
33 7B R ()
EXAMPLE 2; A=(2 %], tal=-z
2x+6y=238 , '
. = |38 "I -2 3¢
{5x+y——-3 % \‘3 | 2&;._2 Y= s %\3 ._..':.!ﬂh:‘)
-3 ® s B @)
[t | -
EXAMPLE 3: Al L]s W=
{6x+y=-—22
By -2y =17 Xe)-22. | Y=t ‘22,
L R 3 1 =36 2.y
" 9 - -9 (-3,-4)
© Glna Wison [All Things Algebra®, LLC), 2018




ac+bytez=j a b c
o Civen {dv+ey+ 2=k, let A=]d e f| (the coefficient malrix)
Solving SysT'ems with | © A o
GRAM ER s RULE e If |4l 0, then the system has a unique solution given by:
{Three-VYarables)
] b c a j e a b j
k e f d k f d e k
e om g 1 i L h ll
T4l T =
Use Cramer’'s Rule to soive each system.
EXAMPLE 4 M 7 -2
, =143 1+ 9
X+ Fymdz =14 5 2
12+ y+92= 43 - z - "‘]O_P.._z -y
(3x=Sy+2z=2 40 4o
v “ - -2
T 1 -2 y= Z 43 49
A=z U9 3 3 1 2 - :l_‘_'_Q_ = -]
\3 -5 2 Mo 4o
o B B
3 -5 2 guo _
_ A A
4o b ("5: -1, (0)
«23 -} |
EXAMPLE 5: x=13 2 1
i ~b 2
3x~y+z=~23 A ey 2% = "4
x+2y-72=463 ‘
5x—by~2z=~14 32 -23 |
Y=l L3 -7
| ® H 5 -1 2| .24z _
L2/ Y -1
5 4 -
z2=|2 1 -3
|a] =-12{ b2 3
5 -, -M 1084 -
-2 -1
! ' (“LhZf’Q)
© Glna Wilson [All Things Algebra®, LLC), 2018




|2 4!
EXAMPLE 6 -9 3 -2
4 2 32 -1 A1 . 299 |
-X+A4y+z=-— - - o
8x+3y—-2z=-19 229 229
w0 = Y+ 9z = 32 A -2
J y= g «l9 =2
-2 32 9 2093 -]
€1 4 | ' -299 ' ~299
g 3 -2
2 -4 YT
Z5|l¢ 3 -9
lA] = -299 L e M |
-299 ~299 ‘ Cl’__—, té)
! X I | '
EXAMPLE 7: 1z - =z
“Hi ~1 9 ST
Xwy=—zgm9 -2 ¥.g 7
dx1y+2z=12
Tk 9z = 4] y= ta -
Y 12 2 o
-1 12 AL -0
A%l y et 2 -2
LI -9
Z= |4« 12
la)= -3 0 L 32 -y
-8 -¥
CS!O("‘{) .
_ |80 -2
EXAMPLE §: =134
""U l-] - | gut'l {0
~Ox =2y +3z= =50 [ —'"‘"ZF' =
2w y+ bz = — 34 194 4
X4y —~z= -6 =z -5 50 3
) 2 3 b
- =k =1 ] 288 .,
- X B2 =
ﬁt(f _‘ i] l‘-}"* |""’+
- - -5 -2 &
o - =7 3 3 /
-] ~ . =62
[-4' = Mq l"""} - l"l"" = -g
(b:"lrg)
@ Glna Wilson (All Things Agebia®, TIC] 201 8




Name:

Unit 10: Systems and Matrices

Date:

Per: Homework 8: Solving Systems with Cramer's Rule

** This is a 2-page document! **

Directions: Use Cramer's Rule to solve each system of equations.
4x + by =22 22 b =14 22
1'{—3x—8,v=—-41 Xz \"” - l 17 |3 -
-4 -1y
A=r4 '”] 10 -8
2 14 o |
|A| = -4 =5 il (-5,7)
2.{-2.x+5y=-51 xe | 5! sl = |2 -8l ‘
7x-y=30 30 - “1 20
-3,
ﬂ".‘l -2 5] “33 qf
- -
- - 99 &y
| «33
Al-’: ~323 23 = =9 (3)_‘1)
{—9x+4y=14 =4 4 Y= M —
" 8x 41y =27 «27 ) g -7
A=z 'g l?-_l ~13) -1l
z 131
112 - ) =-) (-2,-1)
x+3y~z=-7 =7 3 = ——
4, {5x~2y+3z=48 "\l}ﬂ «2 3 :_Z..:’...l’;. =
—2x 4 y = 4z = ~31 -3l Y iy
3 -l Al
A 5 -2 3
-2 1 -4 T
"’= 5 W 3 =‘..!§£. = "3
- -2 -3l -4 T
A= 4 =
1 3 ~71
E -2 4§ -
2=z ) -3l 'H—‘zi=4
KD (b,3,4)
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3x~y+ 2z ==27 X= 21 - 2
8.

—4x—2y+z=23 23 -2 1
x+5y-6z=11 i1 5 <b| - =Y -Q
Q 4
H=j :21_ 12 3 -271 2
| B-b bE -4 23 |
L4 =] - H -
, - | 2
Al=g
3 - -]
2=\ -2 25
L5 L =f . |
? 8 (-8,5,1)
25 47y-3z =1 ‘ Xz -l 1 -2
b, {bx—y+52=35 e 5
P IR i . «100.
¥+ hdy-z h,”q H . 5 ©
A={2 1 -3 ~ 100
L -l 5
-y 4 - y= 2 - -3
“lp 2 5
A -1 ) ‘-‘-..3!2% = =3
|a] = ~100 ~160 -10
20 s
=1l -
T RO
- 160 \(1,-3,-22]

7. At the beginning of baseball season, three coaches bought extra supplies for their seasons. The
Braves' coach orderad 2 bats, 8 balls, and 5 gloves for $300. The Marling' coach ordered 3 bats,

5 bails, and 4 gloves for $310. The Astros' coach bought 1 bat, 2 balls, and 7 gloves for $314, Use
Cramer's Rule to determine the price of ecch ltem,

- oo - =]% g Boo
¥ 31 4 1 bz " boa 34
224 loves 5% wy T L
it e

1 x %“& - - o -

%49y & =31 ‘_%3’ =.__‘2.‘§7= .:?Z.?KB

- z- g 5 = =

A*[z 5 4] - |a)=-28 5 =4 82

N N

bats 2 %8, balls=%4, oloves= #32
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Name:

Date:

Topic:

Class:

Main Ideas/Guestions

Nofes/Examples

MATRIX
EQUATION

s A system of linear equations can be written as a metrix equation:

vz [ AL

day = A~ . a b] ,_[* _le -
A1AXN=AT8B If 4= [c d] X [y],cmdB I:f],‘rhen AX=E
IX=A"8
X=A1B o Therefore,_X= A7 B
Steps fo solve a system using Inverse matrices:
SOIVIng SUSTemS WHh @ | write the system as the matrix squation, 4X = B.
|NVERSE € | Find 4, the Inverse of the coefficlent matrix.
MATRICES © | Multiply 44, by the constants matrix, B. (X =4B)
EYAMPLE Use an inverse matrix to solve the system of equations.
: 1 8 X\ - L2 . ) T1-871 .Y 95
Tx4 Sy =14 {-'-la l]'[‘l] [—25] A1=37; A "5:“:10 "_J E’/ﬂﬂ %’J
{—6x+ y=—25
A8 | 3 % ]
P e e
I ( 3 ’1)
|
EXAMPLE 2: E’; ! ] {\, \}”5} Ial= 28 ;4= ["g “7'_] r??-%’ 1
12x+11y = -35 el
{-—8x-~5y==21

"R

("zl "'0

@ Glna Wilsori {Ali Things Algebra®, LLC), 2018




L 3 . - - " "
aees —|[G][A] wem el
{6x+8y==—16 ' “
5x+3y=~28

i [ -8
7 & [28] 4]
('gn"‘f)

A X=B - _
EXAMPLE 4; ) . AP=To & -%

2 X 17 PR
2k oz 3 4 =2 |1y|=|3 L B
3k 44y =2z =-23 1 b 3] |2 -/ -2 J.if- -2,
X4+by—3z=-17 L

AlB=lo & -27) L 5

R A o Il
(TR .
S A I (5,2,8) l

A X= 32, 271 V.
EXAMPLE 5 B & oW

- 8 =37 [x7 {40 2 k. L
—%+ 5y~ 3z'= ~40 1«2 =4yl 1 1’_’ 1
752y =527 2 - bl 2] LS WOW
w2% - Y+ bz =B

u‘o = 2«1 l

Bl s & | [ !

b L[, |21
i —f _.?1 -5 "2
! L “lj;"z').

A X=B Lzl 13 9.7
EXAMPLE 6 W s 57 0l [y Ao\ 5 i
wdx 3y + 528 (I ~2 'B] [\,‘J:[—zg} “-Ll% *;1-13'-5 ”M:’)
x=2y=132=~29 & -9 2 Z R I
Lx-9y+2z=53 85 A - T

A . .

el B ][

rgi A N
4] &q0
53 3 j
s 3% & 4, 3,3)
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Name:

Date: Per:

** This Is a 2-page document! **

Unit 10: Systems and Matrices

Homeworlc 9: Solving Systems with Inverse Matrices

Directions: Use an inverse matrix to solve each system of equations.

s IR

At=[2 -7 [28] [y
- =3 120 T |3
! 2

5 ~x~8y=-35 “
" 18x+3y =58 2

=2 A% 53]

e '“]H g -
{6x+ y =21 | M= A “le ) [0y 4/5 Y
~Vx+9y = ~59 [:.“ 9 ‘] [Il l’] s %{

“Wa
=7

Al.B={a -l
LS vS .[—zl]__{-f‘l
J L - -
s LS ]('z’-q)
2x~3y+z=19 = st
4, {~4x +2y—5z = ~25 A-X B
7x—y—-3z=22 2 -3 1\ X1 R
4 2 51 2 |-25
1 -l -3 22
LR -8 - ARTANE
e AN
7 W T ” (3‘”4'0
o

@ Gina Wilson {All Thin
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[x+4y-82=47 AXeh
5

o A3y =2y + 5z = —46 | 4 -8 X i)
2% + 5y~ 3z = 29 3«2 5 || Y |?®|-Hb
2 5 -3 2 ‘ZQ

- "Iq .-2 “
A B 2 % 3 41 -
13 - = O
B w5 2| e
=M
13 :1% ‘-'1%- (*’lo:'s)
bx—-3y-4z=29 A‘X'T‘B '
8. {~2x+2y~zm4 -l . ¥
~x+4y+3z =22 ,({ % ..? . \’ s 2‘3
- 4 3 2| |22
L I T
2 4 13 29 2
e Z 2 ' |.| #1019
qz 1 3 22 .
5 5 2 (24,-9)] |

7. The local theatre performed a Sai‘urduy matinee 1o o crowd of 215 people. Tickets cost $11 per

child and $15 per adult, bringing in o total of $2877. Use an Inverse mattix to determine the
humber of edch type of tickef sold

Al =

X+y = 215 215 da g . "
%18y =287 e ‘l 2‘8'1 i [‘ﬁ |]=F:M 7
- W Y4

1. B =

zns
'm *2% 128 adults «
%7 ehildren

8. Myles had 103 coins in a jar- all nickels, dimes, and quarters. [f the totdl value of the colns is $15

| S }

and he has three more quarters than ernes use an Inverse matrix fo determine the number of

each type of coin. v | % 03
XHYTZ =103 06 .Ib a%j \i‘ii‘ ’{‘ ]
05X 4+ 10y + 252 = |5 {D b -3
\Hf ‘ AYB=L g -27) g7 (2
.3 5 g 4 |18 | 7|37 medtel
V-2 = e 5 1 3] |40 31 o\umas v
X Y -+

Ho quaricis

® Gina Wilson (All Things Algebra®, LLC), 2018




Name:

Date;

Topic:

Class:

Main ldeas/Questions

Notes/Examples

AUGMENTED
MATRIX

The augmented matrix of a system of linear equations uses the
coefficients and constants of the equations written in standard form.,

Linecr System Augmented Mcaitrix
2% =7y+z=-25 2 -1 |\ ~15
x+38y~8z= 8l I 5 -9 €[
~x+4y+3z=~18 - 4 3 g

ROW-ECHELON
FORM

A system Is In row-echelon form (or friangulor form) when
the [ast equation contains just one variable, each equation
above contains the variable(s) below and an additional variable,
and the leading coefficlent of each equation Is one. Give the
corresponding augmented matrix of the row-echelon system below.

Augmented Matrix In
Row-Echelon Form

Linear System in
Row-Echealon Form

%2y + 5z =29 { -2 858 =~29
y—bz= 26 6 | ~b 206
zm -3 o O l “5

Row-echelon form is convienent because the
remalning variables can be solved by back-substitution.

ELEMENTARY

Row Operclione

The following operations, calied elementary row operations,
produce equivalent systems and can be applied to an
augmented matrix to fransform it to row-echelon form.

¢ Interchange any two rows.
e  Multiply arow by a non-zero constant.
¢ Add amultiple of one row to another.

GAUSSIAN
ELIMINATION

The following process of solving ¢ system of equations is known
as Gaussian Eliminafion, named ofter the German mathematician
Canrl Friedrich Gauss.

Write the system as an augmented matrix.

Transform the matrix to row-achelon form using elementary row
operations.

Use the row-echelon form of the augmented mairix to rewrite the
system of equations.

e e e e

Use back-substitution to solve.

@ Glna Wlkors (All Things Algebra®, LLC), 2018




Use augmented matkiices and Gaussian elimination to solve each system.

_ ) Iy
EXAMPLE 1; 2 -9 -59 X424 -4
6 1 H {2 % Q;"R‘"% R3 5,\,;‘% =
{x+2y—~9z=—-59 0o -3 12 Y 255
y+4z=12
x~-y+3z2=25 ths):(z
\L V2 -9 ~59 Yt2o=12
6 | H 2 [y Rat B8R, Rg Y=
2 -9 -8a)\po o 24 120
fi l| ; lé X+ 2(-8) “4(e)=-54
- A
X~ ~4& = -5
1 2 -9 =59 \ f
o \ 4 12 |¥yfer R X=lbl=-59
5 o V 5 X=2
i(Zi"g;S) E
L= % Ry"R,d Ry, %=y -Hl%r:b
EXAMPLE 2: o 2 ~b 20 2R R3 Y ~3% =0
53 | OJ¥R3H™ 2 %3
X ytdz=b
Xt y—2z= 14 )
{x:gy+52=6 \ - 4 b N 9 ""3(3) T~
o\ -3 -0 X ZRZJ’ QZ 8”"' =00
A T 0 3 \ O o
I A Y
| 2 5 b un '-l b L i
6 © lo 30 X+i3 =
X=-1
I I I N
o | =3 -0 ¥ Rs >R
bo t 3
(-7,-1,3)

® Gina Wilson {All Things Algehra®, LLC}, 2018




EXAMPLE 3:

4x~4y+8z =12
x=-2y+z=11
-x+y--33=...]

J

W 49 Iz
I -2 v M
“t | -3 -V

L X-Yy 422 =3
ion | ¥R R % Yy+z =-¢
.3 w } z;ﬁ -2
2 3 e
-4 g | #Ra-,% Re Y 2_.—9
-3 - y=-b
2 3 %=l +2(-2) 23
\ -RHEER1'51ZL )‘4-1 qs
«3 -
X=l

% ...33 ¥Rz tRIR3
-2

“«1 2 3

I
O

' "8]*"123"‘2,3

N (l,-@.-—z)l

EXAMPLE 4:

Bx+6y-12z=~42
—x=y+22=9
2x+y+4z=29

$

3 b -1z M2
Jq = 2 9
21 4 29

2
-
|

Sl R

-

4
2

4

-4
~2
Y

WL X +2y =4z = -4

q (+3h7 R, Y- 22=-5
A 2 =
..|-+ ) ..
6 1% B4R Y Ry Y ~2(1)=-5
29 9 = q
iy
-5 ] % R3-3R,» R3 %+ 2(q) 41 =H
51 X =10 =~14
“14 Xu-l-i
“5 | #¥ R+ 3R, 4y
42 ] 3o
=14

5 | ¥ LR Rs

4

\ (49,7
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I I 5]**2 . X-4u -3% =5
' i ~2 | -19 2 2 { +2’%="|2.
EXAMPLE 5 L § etz
2% -8y -6z=10
lx-2y+z=—19 1 -4 3 5 3‘!‘2("8)-"‘2.
x—y—dz=25 0 2 Y -24[%&-RIRy 95-1-]
Ny | =<1 -4 25
.g ~b D P4 3 s X~H (4) -3(-g)=5
71‘ ,‘i 1 -1 o 1 2 -2 |¥7% TR _?
|- Y 25 wig =5
1 4 -4 25 X= 3
I -4 -3 5]
o 1 2 -~z |¥%¥z-R ¥Ry
3 <1 »
| -4 =3 87
O V2 =12 | %¥%3-3Ry Ry
O 0 1 go
| 4 =3 5 '} {
D1 2 -2 |¥T§RgYR3
L’ © ! -2 (3.4, -9)
I b -2 ~28 Xtuy=~1% =-28
EXAMPLE 6; -4 3 B2 [¥-RYR, Z § -4z =-b
22 =~ -5 -
—x—by+ 2z =28 & =
[;‘;fé’;f’iifi b2 o2 Y=gl -
J’ O ~lb & b *Rz'Rla"zz 3.-‘-_- wly
23 - “'SJ
V -;lf 2 ze] ~
- 3 32- ] b "2- "'28 + ._2 yA -
235 5] o1 o5 et e XA D -2UD =2
12, 3 -i ,s X“'a"“ - Z'g
L - X=lo
ft b -2 =« .
o1 -85 -b %Ry~ 1R 7 €3
o -9 3
L b -2 -2%
D1 -5 (,]*231"\27_"123
|0 0-8 -3
b -2 -2¢
C‘J [ -8 w.‘*zﬂ > R ((01'5@:)
lo 0 | 2 ] © Gina Wison Al Things Algebra®, LLC), 2018




Name:

Unlt 10: Systems and Matrices

Date:

Per: Homework10: Gaussian Elimination

** This Is a 2-page document] **

Directions: Use augmented matrices and Gaussian elimination to solve each system.

x+y~-3z=11
1.2+ y+z=~4
x+8z=<19

3

{1 -3 1
2 1 ey
{ 0 5 -4

1 -3 N
o1 1 26|%Ry¥ ¥ Rg
b o 1 -4

<y =3 1l Xty -3z =\
b -l -zto-x* Ry-2Ri2 R % -1z =
l o 5 “19 - 2 = -"-l
y 1 -3 (4 22
o ‘ ]‘x "az”’" K?, 9 1(3—:? “2‘0
{ O 5 ~11
i -3 W ™
X ~2-3(-4) =
- “R.
° 1 Lo ] ¥ Ry ki ks X 0=l
o -l - Ny

u\t“zi"q)

=3x+ 3y +9z =30
2. {~x-y+3r =13l
YA y*"l?.. £ lq

¢

-3 3 4 -30
4 =2 3 -3

9 « -4 19

o -3 ]
wj w2 3 -3 R"’R‘
2 -1 -4
bhs v
|2 -l -4 19
X

X9
{a

«A2=10

2=-M

+5 =
X=5

X="1 =3y =(0

o

\L_S, 7 ,-4)]
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Ax—4y+ 4z =4 | \ - ‘ K-y +z =~
3. {dxwy~22=~] q -2 - */421"&% Y- kA
~3x~3y-Yz=~16 3 -t~ 2= |
4 4¢LI Y ' 20) =1
Ho-oz - i ?.34;} ?I(a *Rﬂﬁl : y =3
3 -3 -4 - -3
\ | ~3 41 =~
. -4 wm mer
3 Xz |
{ l
b | -»z % Rg+3R? Ry
O -b - ““‘
L I S _
o 1 -2 1 |%RatbRy¥R3
O 0 -3 =13
| wl | e 1 .
- ) - 5
612 0 JxkRors [z
2% + 4y -2z = 38 {2 - 19 . ek
4, {-x+2y+3z =] A o7 oz s 2% 2R x+25~a=l°1
x~3y-52=3 | <3 -B 3 Y+ .5¢ =8
V) Y 2 =
14 -2 33 b 4 2 D |#RAR>Ry
{-l 7 3 l} X_\ 3 =5 3 Y +.6(-6)*5
i -3 -5 3 “3=8
s Y
L 7“‘ .'c__:, 2}&‘/421*122 y=8
{ =3 -5 8
{ 2 -1 1 2RO R X +2(8) (=19
ot 5 5 |kKyKPkg "
25 - -w:] X +22 =9
X=-3
] B
[‘o { .8 5}*“33*522"23
o 0 "las a‘
i 2 -1 19
[0 \ 'F 5 ]&”‘%Rs"? 23
o o b
(-3,8,-L)
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Name:

Date:

Topic:

/
Class:

Main Ideas/Guestlons

Notes/Examples

GAUSS-JORDAN
ELIMINATION

(reduced row-echelon form)

By continuing to apply elementary row operations to the
row-achelon form of an augmented mairix, you can write
the motrix in reduced row-echelon form:

Lo R e
o — O
_0 O
o oD

This is useful because back subsitution will not be neaded.
Once a matrix is In reduced row-echelon form, we know that
x =a,y=band z = ¢, Transforming an augmented matrix fo reduced
row-achelon form Is called Gauss-Jordan Elimination, named cifter
Carl Friedrich Gauss and Withelm Jordan,

EXAMPLE T:

Xby=zm =4
-y z=w3

-y =8y =3z=-14

T
2« 1 -3
o 5 «3

Solve each system by Gauss-Jordan elimination.

e "1 ' -
D 3 3 A |¥R"IR ¥R, ot o0 | &sz”z,;”‘zs
ol «& =3 «I§ oo 1 4
R “b . B
o 1 -t -3 |¥"FRePR2 59 g P % RRy2R
4 <5 «3 =W oot Y

v~ b
o | =t =3 Mﬁg‘*gl" Rz
o 4 -4 =20

o -3

s A
KD o~ 3% "-é- Ry ¥ K3
o 0

R
X”x ) L1 *Ry¥Rs” Ra
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1 1 -3 o0 ], - | -3 ©
EXAMPLE 2: {' -3« 30 'L/zg,*re, F | o -8 ]*Rzﬂﬂ;"’ﬂ.:
‘1 2 5 ~20 60 t -
[2x+2y-6z=0 1 =3 0 5
x~3y-z=30 G <) 4 H [¥RptRydR, o3 8 .
s+ 2y + 5z = ~26 “| 2 5 2] g;ol ‘__8’ %R =Re*Fy
zzdlb 0 N Oﬂxﬁ"?% i O 5
- . . 2 0
| 3 80 ?l 7‘.. -; -‘245, ¢ [o 1o -8 ]*&*323"'3!
« 2 5 -2 oot =!
'\ \ «3 0O
[o | owif A | %RyVRHKy
D 3 2 =2
I v 93 0 -
Kb l -3 -:]—J'R.! 3R, Ry
o 0 I
\ -3 O
(u | -4 wtij]uiﬂ'ﬂsﬁﬂa
o o -l
i (50“81“1)
B T o
- o 2 =1 | 5 - -
EXAMPLE 3 L LR, [o S RPN
3y =12y b = =27 ‘2 - oot 4
e y o D e | -4 -2 -
v yh2e=-] 6 6 O ~p |4RR IR,
¥wbywz=-ild | -~ - _J | 0 0 .qj
v '8 o 1o 2 [4Rr2RNR,
(e
w2« =27 I A o0 3
F} Li 2 = cl 0 2 *“g“""zz"’nz
| «& -1 =« \ =5 ~| --ISJ
| -4 <2 -4 RS
6 |\ o 2 A}”zs Ri*ks
p <t |} ~b
P -4 -2 4
o l o 2 -ﬂﬂs-"ﬂl-!ﬁ;
o 0 1 Y
|¢-a,2,4))]
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EXAMPLE 4:

X+2y-3z=-14

~2x+4y+ 8z =-32

x~-y+4dz=-19
$

b2 -3 -

2 4 § -32
- ¥ -~

i ~3 "lq i 2

0 2 2 b0 (¥R tZR*Rz o\

24 4 A o0t -2)
{ 2 -3 - 10 -3 0
g 2z WO *Rg’"g«l*[z.% o 10 =1 [3R~28PR,
o <1 B 23 ool -2
2 -3 "‘:‘5 Ly I o6 lﬂ“}
ol a8 - g Kyt Ry )
o1z | v A i
. o o1 -
2 -8 =14 ] -
o | 125 “1.8 |[%R3+1RIRg
0 0 WIS -24.5
. 4
| 2 =3 - 4 23
o | ofs «“1,5 14-‘15’923
o © -2.‘_1
(."bt"jt'z)

USING THE
CALCULATOR

Qx~8y+z=~7
4x~y-7z=—49
x4 3y =10z = b1

Use the steps below 1o solve the system to the left,

Step 1: Press 2ND then x4, and arrow over to EDIT,
Input the augmented form of the system.

Then, hit 2N then MODE to qun‘ and return to
the main screen.

Step 2: Press 2ND then x1, and arrow over to MATH.

Choose Blrref( and press ENTER.

Step 3: Press 2ND then x1, choose the matrix from
the NAME menu, then press ENTER.

Step 4: The matrix Is now in reduced row-echelon
form. What is the solution?

(,"2.|""|;U)
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SPECIAL
SOLUTIONS

From previous lessons, you know that not all linear systems have o unigue
solution. Linear systems can also have no solution or an infinite number of
solutions. The row-echelon form of a linear system can reved whether it
hats one solution, no solution, or an infinite number of solutions.

1 0 0 -7 The matrix is written In
reduced row-echelon
ONE SOLUTION g ; ? 28 form with 1's along the
A - diagonals and 0's.
(1020 A tains th
row contains three
NO SOLUTION g ; 02 g zeros, then a number.
1 0 2 2
MAl:lr;lnggIEl'aﬂYONs 0103 A row contains all zeros.
0 000

EXAMPLES

Using your calculator, determine whether the system has one solution, no
solution, or an Iinfinlte number of solutlons, Give the solution If it has one.

~7x—-8y+7z2= 31 =3+ 3y ~2z=-12
5, {2% 8y w2z w9 b, 14x 4+ 5y -5z =-33
wdx+ 8y + 4z = 40 ~dx =4y + Sz = 21
O =t 0 i 6 o “2
ol & 0D No o+ b -8 (~2,-8,-3)
o0 o i.d|soluton bot =3 -
~2x 2y 2p =2 6x+ 4y -5z = - 3|
7. {~3x~5y+5z =19 8. {5x+4y+ 8z =14
3x~8y+52 =1 2x w2y =8z = 27
oo 3 {600 «1
o 1 - 1 ‘lﬂﬁm{‘b o010 (1.4, 1)
b o 0 0J ot |
5x — 4y + 4z = ~ 34  [2x-5y+2=-3
9.45x~y=2z=14 10.{-3x 5y 72 =37
8x+3y+2z=24 x4y +72=18
i 6 O 2" \ 8 9 34 o ‘
o + O ‘l]\(l"p,“e) b1 *4 -13 lv\Gmkg
6 0o 1 «5 ] o 0
X+y=—4z=-11 ~8x+5y ~3g =2
1. {~x+y+52=~30 12.45x~y-52=-3
~2x=2y+82=12 ~3x+ 4y + 5z = -5
i 0 -4.8 © o © -
o\ o No . ol 6 -2 (~1,-2,0)
o o © i Solutitm oo { b
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Name:

Date:

Unit 10; Systems and Matrices

Per: Homewotk 11: Gauss-Jordan Elimination

“* This Is a 2-page documentt **

using the caleulator.

blrections: Solve each system of equations with Gauss-Jordan elimination. Verify your answers

["3;41 l)

3x + 4y + 2z = 37 | 8 85 227 I8 5 22 \
1. {~2x+y+3z =15 21 3 -5 (¥R R 61 1 3 |XxTReIRy
434 5y + z = 51 4y 85 ) sl e | =2
J -
18 8 227 -
“1 V8 5 22
3_1 ;' ;315 01 1 21 |42RpRe7R2 |, 4 5 }%Ri-ﬁs*ﬁz
H & | 8 L3 et sl Lo ot -2
18 B8 22 = D -3
o 11 3]*‘1"“1"’22 ; | f 5]:«%"5&"9'
") 5 5 zz'J
6 11 3 |¥KgIR2Rg [10 0 1 )
610 8 | %R "SRz*&
| b0 -5 -1 -3 o1 -2 :
15 &5 22
ol | 3 % BRy ¥Rz ? R3
o 0 -4 ¢ 67;5:“22
~x+3y+z=16 11 2 | 2 3
2. {2x~2p4+z=~13 2 -2y ~3 *gﬁﬂl*g‘ ) ll zb]%i%gz"@
x+4dy+3z=16 I 43 o 0 1
J
11 2 -
-t 231 b ol “3 «|q |%Rz-2R;3Rz L1237 ? =R R
2 21 =I3 [fiaw] Lo|ol-}u-ﬂ,,7-ﬁsz
IERRD 6 61 I |
11 23 -
5 Sa |x Ra-RivRs Fo z -
%"‘; 3 :g] o1 o 4 |¥Ri-Ry¥%
00 1 1
[I 1 22 b‘J*Kz.\.ggaga
O~ «2 - 1o 0 - .
031 13 o} b 43]*2‘_233 PR,
001
L1
o 1
{D
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~5% + 10y + 20z = -35 | -2 =4 7 : | 0 <4 -39
8. 922-3y~bz=5 2 -3 -b 5 |4%ZRIR, b y o =23 AR 2R,
~3x+6y+152=0 3 b 15 © b o | N ¢
i %
— ¥ -
w2 =4 M
5 10 20 =35 | -2 16 0 =i
2 -9 | ¥K,;-2R,%
2 -3 b & 3 15 o RatRrRe {0 ) © *23]%&'1&"
3 b 16 0 ) oo o R
-'I ~2 ""l ‘1“ A1
b 1 2 -9 |%¥3K3*R,
1 2 5 © |
1.2 -4 T
© 1 2 9| xRFR3¥R3
Lo 6 | 1]
| =2 =4 1
6 1 O -23}% Ry~ 2R3 Rz
e o v 7]
| | (-1],~28,1)
Dlrections: Using your calculator, determine whether the system has one solutiohT /o ,oran
infinite number of solutions, Give the solution If it has one.
gt y~2z =16 b O 3 2x~3z=4 | b «L5 D7
4, {55y +bg =27 O b 5, {-2x+y+bz==12 6! &8 ©
bx -3y adg=] {1y ~2x 3y = bz w =30 oo 0 1
(3,0, 1) ] No_Solufon
5x+6y+z=27 b0 2 =¥ =8y +2z = -20 I 0 -2 -5
b, {4x =2y + 42 =24 | &6 2 7. =3x ~8y+62 =10 [o Lt b 5
3x =2y =5z =~03 0ol 5 —x 4+ 2y +22=15 6 6 0 0O
(2,2,5) Infinite

2x+3y~32=24

wdy + 3y -3z = 30
8'
3x~y+2z=~10

o O
«f D
o 0 |

No Soluhion

3x-—-2y—2m—-267 I 6 0 =1
9 3x-8y+7z=~10 01 0 2

5x+3y+ 5z = 24 o 11

("']l 2 ‘)
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Name: Dale:
Topic: Class:
Main ldeas/Questlons | Notes/Examples

PARTIAL
FRACTIONS

A rational expression con often be written as the sum of
two or more fractions, cdlled the partial fraction decomposition.

Q412 - 6 + 3
342 x+2 x4l

Lrackons

Example;

The individual fractions are called prxr’t’aa»\

DECOMPOSING

Proper Ralionadl
EXpressions

A ratlonal expraession is proper when the degree of the
numerator s less than the degree of the denominator.
Ix+2

Follow the steps below to decompose a the expression Fired

@ | Factor the denominator.

X2+ 0% +8 = (x+4)(X42)

Write the exprassion ds the sum
of two fractions, using 4 and B s
the numerators and the linecr
factors as the denominators.

Zx4z . A ' B
X24y48 XM K42

Eliminate the denominators by

® multiplying by the LCD. 2342 = ALXAZ) + BIXH)
ANF2=2AX+2A + B+ HB
@ | Distribute and group lke terms, | 3X +2 = AX+Bx +2A ¥48
ZAF2Z (ALBIX + (2A+48)
5 ) Write o system of equations to 2 A+ =3
find 4 and B. ZAYHB =2
Soive the system using ¢
e method of your cholce. rred U1V 3
24 2
-» ( 5,~ ?‘)
Write the partial fraction
@ | decomposition of the 5 -z
axpression. X444 X+ Z

® Glna Wilsan (Al Things Algebra®, LLC), 2018




Find the paitial fraction decomposition of each rational expression.

EXAVPLET:  |Ix=1S_ . A _, B ArB =T
7o 15 6B)X-D) X3 X -3 ? 34 -38 = 15
%" -9 Ix=16 = A(x-3) + B(X+3) LA
(x+3)\‘£x—s) oS = AX-3A L BX13B fﬁ‘-@[s 3 '5]
M=15 = AX+ BX ~3A+38 T
“Ix=i8 = X(A+B) ~ (2A -3B)
L 4
X133 X3
“Ix-A LA L B .
EXAMPLE 2: N TR T ?A—rZB = ="
-  2x- 2A+8 = 9
_=Tx=9 “Hq = A3 + Blx~1) ,,
W =T +3 t*re#[
¥ “In -4 = AX=~3A +2BxX ~B 3 |
(2 =1)x=3) |"W - =AX+ 28X -3A~B - (5,-L)
X9 = X(A+2B) ~(3A4 +B)
“BXE+ X KIZ A
EXAMPLE 3: TTENETEN X
~5x% 419 +12 |
¥ "jx’"f*x ~By 24 AXA12 = A (R BYOAD) + B X (KHD) 4 e X (%~3)
% (x2-25% -2) “BYZ4 1K $12 = A(XZ-2x =3) + B yZ4BX 4+ C%F -3
o BY2 = AXZ- YBAZ + BX +C X ~30X
X(x-3)(x+) | 5% t1AX H12 =AXE-2AX-BA

=BXZ + 10X £ 12 = AT +BX2 +CXZ - ZAX 4BX “30x =34
BYZ4 10K +12 = XHATBHC ) +X(-2A +B -3¢ D - 3A

A+BA4C =5 1Ly =5
A +B 30 =19 b2 | -3 19
w2 = |2, -3 0 O 2

=y (4,2, ~3)

EXE
X X3 X-\-I

nda Wlson ings Algebra®, LLC), 2018




EXAMPLE 4:
~8x* ~31x+75
x° + 2% — 25x - 50
v
X*(X+2)-250(+2)

(X+2) (X% 25)
(X+2) (X-8)(x+9)

~“8x2-3I1x+75 _ A B ,
MAD(X-6Xx48)  Xt2 X5

*+5
“8% 2-3|% 475 = AX-BYX+5) +BXADI (XTSI C (¥42)

Bx2-3| Y +18 =AXZ-25A4 BXZ+ 1 BX + 1B +CX2-30X -
w@XZ-3| X +75 = AXZHBXZHC X FATBX ~3CX ~ 254 10 B+

X2 =3|X +15= X=(A+B+C)~X(1B +3C) + 284 +10
A+ B L & -% {1 [ __g
1“78-&%&“31 > vred o-13 2l
“25A +IDB~16C =15 -7% 10 -0 15
> (-5, -4, 1)
- 4 ...._.L..
X+2Z X5 X45

(%-5)
100
O¢
B -c)

EXAMPLE 5:

12:% +67x+7
16x° ~32x% ~x+ 2

y
Hox2(X-2) =1 (X-2)

(%=2) (Yo 2-1)

(%=2) (4~ ) Uit % LA+ YB UL =12

22X YT . A, B ..
(- RA Y XH) X =2 X~ Dy

1252 ) L4 = ALK + BOX-2)UK4) +e(x-24
122 4 (I T T = WANZ - A ¥ UBx2-"18x~2B + 4CX?-9c

W
120

[ZXZH61X 4T 2 WAXZ4Y BX2 + 4 6X2 ~1BX ~ACK -A~IB 42
12 X2 4 61X 471 = X 1oAY 4B+ WO +XR(=T1B-90) +(-A 2842

13-4 = U1

g (2
A 2B 4257 = ek [“’b "Ll7 ) '”7]

4 =2 2

3 -1 _2
X=2Z b e
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Name:

Date: Per:

Unit 10: Systems and Matrices

Homework 12: Partlal Fractions (Day 1 - Proper)

** This Is a 2-page documentl **

Dlrectlons: Write the partial fraction decomposition of each rational expression.

11x+10

. o [I1X410
x* 4 4x =12

(Xer) (X-2)

- A B
x+b+x~z

UX+10 = A (%-2)4 B X +b)
WX 410 = AX~ZA + BX+ 0B
X 410= AN+ BX -2/ +b B

WX 10 = X (A4B) + (~2A +bB)

~2% ~ 4
" xt-8x7

= “st"""'" - A
(-D(x=7) "~ X~
_ox-4z A=)+ Bl-1)
oy -4 = AX-TIA ¥BX-B
~ 2y =4 = AX -\‘Bx“'ﬂq"g

IRt X (A+ B) "’('“D'"'B)

+ B
X1

)
Ll * 1
AeB =i Vel AYB =2 Ly pres \ q:(
S rye B = o 1
<ll~2Pc +y B =0 et [-2 L Iu] 1A
2 C-h""a)
~y (71, 4)
. [ : 3 ’
— 4 EVIUR
Xto  %-2 | * ‘ X1
217 eoxa A . B b= x| A . B
3. = __ . - 4 B
HATRAIZ (DO 2efE X Fodi8 T RSV T X5 Rt

“IXAT = A+ Bax+a)
SIX VT AXYYE ¢ 2BX 438

“2x 1 2 AX F2BX YUAYZ B
w2y 411 = X(AT28) +(4AT38)

| 2 -2
-y yreg E‘" 3 ‘.1]

> (8,~5)

3 54‘)
2X+3 X+4 |

At+2B=-2
§LL+A +38 =17

Y= = AN+ + B(X-5)
Y-l = AX+A & BX-6B
lix-1 = AX4 BX + A -58
=l = X(A+BY = (-A +5B)

A48 =11 »’;W{{-Ell lﬂ
‘ 15 |

-A+EB =
- (4,2)

Ay 2.
X5 Xt

@ Gina Wilson (All Things Algebre®, LLC), 2018




g 3 +a7x-60 BXZ¥d7ix-LO ., A L B L, .C_

T ox*~x?*—30x X (X~ 0)(X+8) X X~ X4S
Y2 X =0 = ALY X4S) + BX(X4E) + CX(%~b)

ANE LUK ~O = AXZ<AX =30 A +BX2s 8BX ¥0x2 - (10X
A2 41X <0 2AXZ ¥ BXZ + X2 ~AX+ SBX ~pcX ~30A

ZXZ 4 41X = 0= XZ(A4BY D + X(-A+5B - L) - (30A)

A+tB4C=3 Loy 3
A +5B ~le = 41 “¥ 1= 5 =b 4‘1] ¥ (2‘5‘*"-4‘)
304 = L0 fref lao © 0 (p0

2 ., 5 _ A
X xb Xt

g 05 4AT-21 o 2y2enIxetl L AL By O

3x° +20x° ~7x x(gx-n{x-k"\) X & X+
262+ 21 = A XA +BX(X47T) +C X(BX-1)
2l X% + WK ~2) = A% + 20AX =TA + BXZ +1BX + 3¢X2 C X
2o ¥* +HIK-2) = 2AX2 +Bx2 +3ex2 +20AX 1TBX Cx ~TA
2o X? +4K~2) = X2(3A+ B+ 3D + X(20A +71B ~C ) ~(1A)

3A+B 43 =2 21 3 2
%zkoB-cr-'u"l -3 %7 - -m] > (2,71, b)
-

ThA =2 o0 2
2 .. 4L
| X 3l xn
T L XISk . A ;B ..c. o

TRy ey Sl s yrorws v ST e ]
XZ-1IX ~b = A(K42Y(X-2) +B(XHD(X-2) +CX+NX+2)
X =1~ = AXZ-HA 4 Bx2 ~BX -2B + (A% +3Cx+ 2¢
X=X -V A2+ By +Cx2 ~BX +30x ~4A 2B +2C
W -1 ~b = XZ(A+B4C) ~X(B-3¢) - (4A + 28~ 2¢)

%? %"c"c T 4,€,~3)

- - I __> - —

YA +2B ~2¢ = _Z & ,g’ ‘;’ m - -&-
lx-rl T )

X+2
mwmmm




Name;

Dale:

Topic:

Class:

Maln 1deas/Questions

Notes/Examples

DECOMPO Sl N G > A ratlonal expression is Improper when the degree of the numerator s
greater than or equdt fo the degree of the denomihator.
IM]OI’OPQI’ PGHOI’]O” > If arational expression is improper, you must use long division first to
EXPT' 2eolons rewrite the expression s the sum of a polynomial and proper expression.
Find the partial fraction decqrﬁpd's'i-l_i_bh 6f edch rational expression.
EXAMPLE 1: 1. 4% +5 A . B
: e X4X PuZigx 5 Ve X t )
f"x “F‘ .L“I‘ - _xz “X)
x4 x ¢ Ay +6 AY 46 = A(X+1) +BX
Aut s = Ax+ A+ BX
AERXAS | AXAS A8 Ax +BX +A
X24X e > 3 Aets = X(A+B) +A
| %l}-&-e-ﬁq : AZS, B=Y
=
. &
X oo x4l
] 1 gy A, 8
EXAMPLE 2: ¥k b o X B0 x -iog X2Hoxdb  X48 | X-Z
(% +42x ~HI2) :
7" + 50x ~108 PRI Bx+4 = Alx-Z) +BOXg)
* +lx—lb Ix+4 . = AN A YEX BB
1%*450x-l0¢ gX+H. EX+H = AXYBX -ZA+28
W L by ~ b : 1 +X2+'W""4 QX 44 = XCMQ)*&MME)
MB= 8 .y (y2)
_ . " IAYIB =4 ) ppal
Lo o4 2
‘7* X8 xz:?]
K225 [3x2+% ~20 xS . AL, B
EXAMPLE 3: L3 40x <1 X5 %8 | %6
3% + 7= 20 Ix 425 X458 = Alx~8) +B(X+5)
x2~25 B8 = AX~5P +B X 458

ZFAR-20 4 4 X455 X465 = AX+BX -5 +58

X2-25 X275 % 185 = X(AY B)+(-54 +6B)
A4S =7 -2 .9
= — s g (2
2 )
3 5 X5 )
| @ GIna Wilson {All Things Algelbra®, LLC), 2018




2x3-30 ., gy R2ErIX-Z - ZXEAEX2 A B, e

(ANIXABY)(X2)? (ADKABIO-D ~ x4} "’mz X-3

EXAMPLE 4: X2+ X294
203 252 418X =12 =ADEBNX-B) 4 B+ X-B X))
%+ ~9x -9 - 2X24 18X ~12 = AXBGA + BxE-2BX~3B + OxHOGEC
i 9 - Zy 24 \@X ~12 = AXZ+ Bx2 4 (X2 ~ 28X 4 UCA < A-3BHBC
Koy ?W =25 H18X-12 = X2ATBAC) X (25 +4() ~ (AA+3B-3¢ )
. g
- = AyBC =2
I 241X 12 §wzg+uc=|g —? (Y,-1,1)
ApHBB-acEz ek

Mool L
2450 T x43  x-3

2
X3-BaNT26 gy 4

-&-22 . -3x-22 , A_, B

f-1 -

X2H4%-12 ) WD) X Xtz

EXAMPLE 5: X2 % =12
£ =82 +3426 “3%=22= AlXA2) + B(X~b)
PR D) 3 X=22 SAX‘\'ZA '\'3}1“‘@3
-3X 22 2 AX + BX +2A-LB
5 x_ -4 -3 ~22 = X(A+B) ~(2A +1 B)
WY -12 [XBB* + K+ 2y - |
{2 gt 2x) AB=-3 Ly (.8,2)
4185 2k 2ANB=22 i
« (= +{x 1)
3% -1 = 2
/;"'Ll X “swz]
¥3 4 Z-21x ~3 p =2 A2 o AL Bl
EXAMPLE 6: S X T kmen ) Bz s
#4352~ 27x - 36 A% =12 = A +B(X~3)
P x-12 “IX=12 = AX44A+ BX 3B
11X =12 = AX+BX 14A 3B
_ X 42 - =12 =X(A4B) ~ (-HA+8 B)
K 24312 | X343 %2272 B4R = =1 -
(X3 432 -12%) “UAY2R =12 f{rfp (-%-8)
T KZ-5X
- (2% 42K -] 01
SARIZ $2 - A - &
ek -
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Name: Unlt 10: Systems and Matrices

Ddte: Per:

Homework 13: Partial Fractions (Day 2 - Improper)

** This Is a 2-page document! **

Directions: Find the partial fraction decomposition of each rational exprassion,

2
. 21; 4Py 47 5 24 3x4217
x4+ 3x~10 X243x% (0
L
X% 4 35-10 fax? 44x-47
o D4y -20)
N =21

-2l . AL L LB
X% 4 3% =10 X6 X-2
3K~ = A KD ¢ BOUHS)
2%~11 = AN -2A YBX 468
3% =21 = X(A+B) +(~2A +58)

A+B =3 .
et w00

2+m@ﬂ-—- -.....‘..g.__..

~5x% 4+ 3+ 280 3X+35
2=k ? St —Ehg
)
X249 [ g axtao
w(-BX L4 OKI D)
X +35

ax+3s AL, B
XZdq X x-
2%+ 36 = A=) +BIXE)
Iy 36 ¥ AX <A LBX 18

2x 425 = X(A+B) +(-1A 4718)

A+B 23 "
o {~),4)

X145 -
Ox? 414529 &y~ |
S g 1 AR vy Xy -2

KLAX=2 {924 4% 249
o Ax2+a% =18
g5y -1l

Bxett - LA L B
X2AX=Z X422 X=1
Bl = ALKX~D 4 BIX+2)
B~ = AX-A +BX+28
BX-lt = X (A+B) =(A-28)

A+B=5 .
%A-—%:il rm (20
1 2
q+&:f2- X=l

A1 =35
- _
S~ x=1 l
3;243;@_134 |3x+bz.
Cox2 - 10x+ 24 m’ 3 ~{OX+2Y
X %1o% +24 [3x‘~’-—43x+ 13¢
o 2 <3ox 1D
«13% 4 b2
~Bu2 A L B

Z.jox 424 X X ~4

13X 402 = ALX=U) & B(X=l)
“B X Ho2 = AX ~HA + BX-bB
“13x Ho2 T N(ATB) ¥ (A -0B)

AvB =13 -9 ~5)
4 -0 =6y el OB

5%

s Algebra®, LLC), 2008




5 45° +37x% +29x+ 38
% +8x*—x~8

5 Y 4 5x2 +33X ¥10  5y2433%4710 _ A 48,8
X4 gnZ -%-8 ) WX g M ¥

—'t

4,
X5 48%2-X -3 [4x3 421%242Ax 438
{2 43DE % 32 XPydBx D= = AL (X1 + BOXHE)N-D +C(X 8 X+1)
Exiesaxi1D  SX2433X¥DE AXZ~A + BX241BX @B +LUHALX 12
EXZ & 23X 4710 TAXZHBNE +Ox2 18X HACK A8+ |
532 4 33X 410 = X2 (MBI +X(1B+C) +(-A-8B + ¢¢)
A+BH =5 |
wae =33 (2,-3,)
vamwecrﬂo et
2 3 b
g - - o o .
4 XY€ X4 X~
x% e 3x? 195+ 43 bX=22 =, bx-32 . _A . B
S o P . % XAS 4 XE-gxhs ) XegWE  XB * W3
2 r“"‘"!"’é
K290 416 x:-sx?’gn;l& b%-32 = Alx-3) +B(X~5)
- e bX-32 = AX-BA + BX ~5B
«(5;:;- 40K 418 bX =32 = X(A+B) ~ (2 +6B)
b =32 AR =b
~3 (=},
FALEB F3L vyt (-
| .
X+ 8 = — +
X5 X3
g, £+10x"+13:-68 =5 X-| 4 ZHx-4O ; M=o . AL . B
11 +28 ‘-1 X24UKt28 7 X2’ xM  xtT

W24 0y ¥ 28 T3 410 113n-8
{3+l BX)
- ..-)(""'\5)( "‘tfs
(X I “Zﬂ)M
T

~Lx ~Uo = A+ +BX+H)
¥ ~HD = AXHTA + BX +4B
4y -4p = x (A+8) - (-1A-U8B)

CP+B = ~ -
“1A~4B ;I% et U8 4)

Xt X+

‘-] .,._3._+__L1_,J
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Name:

Date:

Tople:

Class:

Muain Ideas/Questions

Notes/Examples

REPEATED

Linear Faclors

if the denominator of a rational expression has o linear factor that
rapeats n times, then the decomposition must include a partial

fraction for each factor from the 1# power through the #th power,

| ~6x+22 _-6x+22 4 . B

¥ -8x416 (x4} x~4 (x-4)

Example:

Find the partial fraction decompaosition of each rational expression.

EXAMPLE 1: X L AL B
=12 X2 4y 449 X4 (wtD®
x? +14x + 49 7
" ~%=12 = Alx+1) +8 SN -B= 12
2 “Nel2 = AXATIA +B ~B=5
(x+1) =12 = AX = (1A -B) B=-5
A= - -1 .5
3“7"“‘“‘3 =iz X+1 (e
- 2X 41l A B
EXAMPLE 2: —. o DV N B
~Ox+lb XZ-"lDX."FZG X6 * [)L‘g}z' -uzséz) +B =
TTIBE | Lol = AS)+B B=b
oGy “2X 41k = AX "B +B
x5 2%+l = AX TBAHR) -
Az-2 - 2 4o b .
~GA+B =l | X8 ([x-B)
| |ZX=~\5 A B
EAMPLES: oy otk ~ 22 T D? 2A =12 A=Y
12x~15
%% —12% + 4 12X -6 = A(3X-2) +B 2wh-g= 15
v, 12X =18 = BAX - 24 +B wefjﬂ
(3x-2) 12 -15 = BAX ~(2A ~B) B®
BA =12 T
2h-B = 15 K2 (32

@ Gina Wisen (Al things Algelora®, LLC), 2018




Ex*tbx~l _ A . B

5x2+6x--l 2 “’I"CX:
B By 2 bX -1 = AGHY + BX(X+D
i +fx - By 4 by -l =AXEH2AXT AT BX2+BX X
X(x2k2x4)  |BXEHLX - = AXZ + BXZ + 2AX+ BXACK + A
X (X4 ByZ + bX = X2(A+B) K(2A+B+C) +A
A+BR=D
ZAYBYC =
A=~
-1 +B =5
B=0 |
| b .2
204 Zb.;‘.z-e:b 53 + -)-g'_-"" “+ W«O‘:‘H;z)
cs2
Yoxz-4x+21 _ _A . B, _C
EXAMPLES: | YoxB-2axz 44k *  ax3d s

40x* —74x + 27
16x° - 24x% 4 9x

$

% (1ox? - 24% 44)
¥ (LY -3)*

00 Y2-ux 427 =AM 4 BXHAB) + 6 X

Ly Y2~ X + 21 = WAXZ -ZHAX +9A + 4 BXZ-3Bx 4 (X
HOYZ-1 X 427 = WAXZ +4Bx?~- 24AX -3 BX +(x 194
Lo~ T4 X+ZT = KA B ) ~X(2HA 13B T ¢) +IA

A +UB =40
itﬂm 3B~C = 14

Of = 2
A=3
1W(3) +4B =HO 3.2 .
Ue =g X 43 Eh-}x-vai z
B=-2

23 (2)+3(-2) ~C =14
=% =%

® Gina Wilson [Alf Things Algebra®, LLC), 2018




EXAMPLE 6:

D5t i =2
12 4 4x+ 4

“2XE=AX~2
X2 4 ux Y

. - XL . X4 . A + B
le- "', X'{'q XLH)&‘* X42. (x_‘.z)'

XHo = A (%+2) + B
X+ =AX+2A 4B

i, -2 X +b = AX +(2A+8)
X2yt |-2@-1x -2 )
- (-2 -3¢ -8) A=
X+ b 2A+ Bl
D F s A 4 )
200 +B=b x-w_ (>c+2)
B=4
: If the denominator of a rational expresslon contalns o prime quadratic
PR[ ME factor, then the decomposition must include a partial fraction with a
QUC{ O]I’Cl hC linear factor of the form Ax + B for each power of the factor.
£ | x +x~12 ¥ ax-12 Ax+B+Cx+D
Faclore XAMPIS o302 (P2 +2) 241 22
“Bxiex-lZ A B
BAMPLET: | 535X RTT
33 4312 “IUZ & X=12 = AGZ ) FB R+ X
oo -3X 2+ X-A2 = AXZ+4A A sz-}S:
- 2 40X ¥
A+ ~3%2 4 X -\:2 = X2 ( A+ B) + CX +HA
AYB =3 A=-3 S-S
) =0 X T X
%‘1 = =2 ce)
oples | SEL - AREouD
o |XDEHO XE2 o XED
s | X S{ARAB) (@-5) + (D) (X2-1)
) %214 = AX 3-5Ax1BX2-BB + ex3-20 X+ DXE-2)D

(X2-5)(%2-2)

X2 -tk =AX3 4Cx3 + BxZ +DXZ ~BAX 20X ~5 B ~2D
x?—-— 4 = x5(A+c) +x2LB+D‘) IXEBA 20 ~(BBY2D)

-tsﬁ—zc-*o / | 4..23
=1 -t O e 2
| Sz ) B, 073 Xz ,__.J“*“S

@ Gina Wilson {All Things Algebra®, LLC), 2018
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X2 AMB CX4D
EXAMPLE 9 %4 -4y 44 (x2-2)  &KE-2)
S ¥zl = (AXEBY(XZ-2) + Cx+D
VLR -2 -4 = AXB-2A% +BX* =28 +Cx+D
v <x% 4 = Ax3 +BKZ —2AX+ CX - (2B-D)
(x2-2)* g:’_,? . Azo, £SO
apasczo ) Besel Db o
25 -0 =Y .
X2z (xa2)*
Z o S
g:*;ﬁi; ; cfj:?ﬁ Ry
EXAMPLE 10:
5x + 8x + 31 EXZ4 K 43! = (AXHBI(X+2) +C (xZ+8)
P27 4006 | BX2 48X +3] ZAXZ +2A% +BX +2B + CxF+dc
v ERZ & X 43 =AXZ40xZ + 2AX+BX + 28 +3¢
XRNAD ¥304D) |gyz 4 g 431 = XL A+C) +X(2A+B) +(28+3C)
(4K | cpsc =5
%ZPH\% =9 r-;‘;'? (0,8, 5) _
2B+43C = 31 84+ 5
X243 X+2.
I ) ":7
%3 232" 41 [y s ~280 461 + X4y BX
EXAMPLE 11: o W3 R 28X 60 + 4 % B-2E-Tx+14
‘ TR
45> 952 ~ Dy + 57 ) ‘ R
B 2x? - Tx+14 Sl 1=, A T e
T Y ' R T ) *“;;;:i’f"
% 2(X-2)1Ux=2) | ~WE4BXH = ALXZ-T) +(BXH) (X-2)
(V2-UX=2) | =X 4 BxH = AXZ-IA 4 BXZ-2BXTCX -2

X2 4 2y = XE(A4B) A X (2B YO +£1A-20)

z |
1‘2}2%53 — (-1,0,3)
Sy =20 = |
l 3
e
. X-Z %27

© Gina Wilsan {All things Algebra®, LLC), 2018



Name:

Date: Per:

Unit 10: Systems and Matrices

Homework 14: Parfial Fractions

(Day 3~ Special Case Factors)

“* This Is a 2-page document} **

Directions: Find the paﬁful fraction decomposition of each rationdl expression.

WPNT
"Xt dx 44

L

- B
X-2

(X-1)2

Ax+i6 = A(X-2) +B
Uy 416 = AX-2A +B
UK S = AX (2R +8)

A= -4
“2A4S = (5

S
X2 (x-2*

=240 +B =16
B =1

4x 44
" 16x% ~Bx+]

A
By~

=

B .
" lxd®
Lyl = AlUX-) +8
Yyt = HAX -A +8B
Uyt = BAX 4(-A+B)

o 10874302418 _ A @ e
b9 T Ty " Y
X %3 ()

X 20X +1E = Alxe2)+ BX(¥43) 4 £
0X2+30X 4ig = Ax2+ bAX +9A +HX4 3BxACK

10%Z + 20 x+18 =AX2 4 B2 AKX +BBX-ACKH
DG+ 0K 18 =X A4B)+ X LAHZRC) +9A

UA =4 A= |
~A4B =Y - 48 =4
B=5
oy 5
| L~ (Hyi)?
o o2 A BXAC
x4+ 7x x xzﬂ‘_-‘l

5x2~2X 436 = AXZHT) 4B+ X
Bx2 - 2X 435 = AXELTA + BXZ +CX
Gy 24 %36 =AXT+ BX? +CX 4R

4 By =X 435 = X*H(A+B) +C X 1A

A+B =0 A=2
bA+3B 4C 230 B=¢
ap = 1g D 438> +C =
ez
Z 4+ ¥ b
X X3 (H4)?

A+B=S A=5
i G= -2 0= -2
TR 73S 54B=6
B=0
5 _ 2
11X X3

B Cina wWison [AllThings Algalbora®, LLC), 2018



5,220+ o PB4 CX4D 748 o AB L, CXAD
x4 X2t X2 -2 T x* +10x% +25 Yt 5 [&"‘Fﬁbz
DI = (AXHBYOE-2) + (CXADNHZD) | 1x@+4b = (AxtB) (X2+46) + Cx4D
D20 =AKB-2KABNZ-2B A Ox3420x | b = AXS +BAX +BIZASE 0K
. s TDXFHID | %2 4y =AX34BX*HBAK 40K +5B+)
1 A=p, (=0
22 = x3(at0 B ixcaad B0 o
_ +(-28 ‘W—b) P =0 S +D= l.”,
AL =0 sptd =Ub D=
Btb=-2 A=0, £=0
“2A-2£20 oy el
“2842D & 20 B= -,
T |
b o H X%5 tx’-rs)
| X242  X2-2
75 - 87x 4265 _ -3% +13 35 = 5y = 30x ~ 52 =¥ =4
T Tax s 1% o AT TR 5*’%%?'%*%
1 . -
R I XE+ 24> 48X Ho [-3x3-Bx-Bo 52
- (12 N 4252) ~(-3¥ ~ox® -2 H8)
S Bt XE <X 4
AxH3 . A L B xrux-4 . A BxiC
Xl X-b b)Y BixExdy W2 %2

2+ 13 = AlX-) +3
-2% *13 = AX-LA +B
sax 43 = AX ¥ (-UATB)

A=-3 LeABRB
1«!9!‘*'\“3313 B=-5 S(Z.B-'C = Wt (1, OJ"(”)
~gA-2L =
X0 bl -3 e
® Gina Wiksor | (Ali Thfngs Algebmﬂ LLC), 2018

W2y = AXZ4E) H(BRAOXFD)

N2 lpy-th = AXZHEA + BXZ+ 2B+ 42C
Yolox -4 =AXE 4 B BX+CX +8AF2C
y2 X =4 = X2 (AHB) ~X(2B~C ) ~(~2A-20)




Name:

Rate;

Topic:

Class:

Main Ideas/Questions

Notes/Examples

SEQUENCE

A set of numbers with o particular orderor

pattern- Each number 1s Called o term.

FINITE e i ' erms.
ﬁequehce Example: i \,2,32,4,% ]
INFINITE 1A seq ue nce with an unumtd_mmmf’r_wﬁ.
QGCWGHCG Example: {o 12.3.4.8,0,7, 1 b—whwho Cna.

TERM
NOTATION

e The first term In a sequence is denoted _ﬁ_;_

¢ Each subsequent termis denoted Quuj_, where Nl s the
term number in the sequence
35, 8%, M|

z
Example: Given {2, 5,8, 11, '!4 } idenﬁfy ihgﬂoi 'Ing terms:
ai_2 a: MW a: 22 a4l

Oequences de

FUNCTIONS

Since each term value is paired with exactly one term number,
a sequence is a function with the following properties:

d he domain s the set of_T€ym _NUmMBErs
N ] 2 3 4 5
a, 2 5 8 1 i4

<The range is the set of _‘f!lﬁV'm va.lues

In an infinife set, the domain is the the set of _{1dTWrad Numbers

REGURSIVE

Formulas

A vule in which one or move previows

Terms ore used o genamic the next term

The Fbonnaci Sequence: 0 L, 42,3.5,¢2,13,21, 34, .

In this sequence, a, =0, a, =1, then for each subsequent term,

An = An-L T Gn-2

EXAMPLES

Directions: Give the first 5 terms of each sequence.

1.a,=25 a,=a_~7 (nz2) 2. a,=—2 a =3+l (n22)

{ZG, \3, “, 41 "3} % 1"5) “H; '-‘-Il,”IZZ}
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|
3. a,=40; a, =5

o, 0, %, 135, 2025} ®,0,% 3 .,o}

Directions: Write arecursive rule for each sequence. Then find a,.
5. {9,13,17,2),25,..}2A,33,371 6. {1, 3. 8,22 60, ...} 164, Y43, 1224
0,= 95 On= Anqy H;(022)| 4 %1, mzﬁ:a,
p=2(Qp. T Q * (hz3

= 1724

+a,, (n22) 4. a=84a,=10:qa, -~#-1-(n23)

EXPLICIT  [A vule in whidh 4he n*h ferm is
Formuae  |defined as o funchion of n-

Directions: Give the first 5 terms of each sequence.

7. a,=5n+] _ 3"
UAMPLES |0 oy SO

il} r ) IT(% }
9,a =£::l IO.a,,=\/§;
" on+2
2 !
0425 43 | {98 T 3,28, N
M. a,=n-(n-1 12, g, =nl -4

i\,'hzs,ss, 043 | 18,-2,2,20, W}

Directions: Write an explicit rule for each sequence. then find a,.
18. {1, 4,9,14,25,..} 14. {9.11,13,15,17, ..}

On= 0" 4 Digg = 025 |Qn=2ZntTy Oz =571

Directions: Write an explicit and recursive rule for each sequence.

15. {4,7,10,13,16, ..} 16 [1 13,5 5
2""2
EXPLICIT VS.
RECURSIVE
Ruleo Explicit: (}, = 3N+ | Explicit: (1), = J{n

Recursive: nl:'-‘-li A = 0\“4.‘-3 Recursive: 0& o o qn Cln_ﬁ' 7 [q? 2)

U\ 32,) @ Cina Wilson (Al Things Algebro®, LLC), 2018



Name:

Date:

Per:

Unit 11: Sequences and Series

Homework 1: Introduction to Sequences

** This Is a 2-page document! **

Directions: Glve the first 5 terms of each sequence.

lLa=17;a,=a,_+13

317,30, 43,580, LA 3

1

=--'an=

2l
1%,-0,7,-14,333

2. 4, -2aq,,-5

3.

a=-ha=3a=a,-a,_

11.3,-3,,21}

J

4- a‘, =3, az =7; a" =an_2+2-a"_!

13:"]: 171, 41, Q"l}

Directions: Write c recursive rule for each sequence. Then find a4,

5»{'7: 2] "63; ]89' '567. .

3)

J®l, <6103 16304 15 (9243 -3 .3 -
'-l-|‘50|5:] 6.{2:6:2f3121---}°- 3 5, %‘
= - = -2. - = -3
B="1 On=-30pn (nz2) | 0, B an=0y, "5 (n22)
= - = =9
0 4,9 21 Oy = "2
7.{1.2,6,24,120,...} 120, S04p, 40320 | 13 }7:1 3 101 23
24,2880 8'{4'8'6'7’2"" T’%"’TE"EE
o,=l, Bp=NAny (n22) =4, 2,9, ap= 1 Ml (nz
2
Og = 440320 = 367,880 - 213
29% 32
Dlrections: Give the first 5 terms of each sequence.
==3n+/7 10. a, =-]-n 4
2
4.1,-2,-6,-% _5
i AR e } L -3, 2 5 2, " -i-'
1. a, o An 12. o, =6n_;
n+d
z b, bz, bz, 12, bVE
.g.., %_ ’%l _I_‘_%,, ) 2} i | ) J) | }
{n+)? 344
13, q,= 22 L
q 25 3 3'1‘! }
iq’z’%'—i%'lo {11‘%’ P Sy
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Directions: Write an explicit rule for each sequence. Then find a,.

15.(4,7,12,19, 28, ..}
Apn=NnN?+3

og = 8243 =1327

16. (-23,-21, 19, -17.-15, ..}
On* 2Zn-2%

9.} 1% = ZLI?)'ZS = ”

17. {_i,_h_i,mg,_ﬁ,,“} 18 {l,ﬂ,?.,lé.,.g?ﬂ' , }
3 5 3 7 3’7 9° N
an= ..:i..- o :'..'.'.l.-- anz..”.’.‘f_. Qa 5_15.3'-
N2 ¥ ez n+| % Zig)t
T L | 1224
|- = 33"]

Directions: Write an explicit and recursive rule for each sequence

19. {2, -6, 18,-54, 162, ...}

20.{-3,2,7,12,17, ...}

Recursive:

Explicit:
G.-’-' ?-, Gn = “B'Qﬂﬁ'l
(n22)

on = 23"

ecursive:

Explicit:
123, Ans anirfs
(nz2z

Qn = 8n-8

21. Elan makes time every day af the end of basketball practice to work on his free throws. During
one week, he makes 11, 15, 19, 23, and 27 throws. Assuming this sequence continues, find the

recursive and expiicit rules.

Retwsive: 0,=11, Qp=0pq it (N22)

Expiat: Gpn= Hn+7l

22, A florist is selling roses in preparation for Valentine's Day. Their sales on the first five days are 3, 9,
27, 81, and 243 respeciively. Assuming this sequence continues, find the recursive and explicit

rules,

Reeursive: 0= 3, Qp= 3-4n-|

EXPUCH: A = 5“

(nz2)

23, Rachel's friend was pushing her on a swing while another friend measured her path. On the first
swing. she traveled 32 feet. On the second swing, she fraveled 16 feet. On the next
consecutive swings, she iraveled 8 feet, 4 feet, and 2 feet. Assuming this sequence continues,

find the recursive and explicit rules.

Recwsive: 0= 32, y= 20y (N22)

Explicit: Qn= 32"

@ Gina Wisan [All Things Algebrad, LEC), 2018




Name:

Date:

Topic:

Class:

Madaln ideds/Questions

Notes/Examples

an=4m-|) 23
Opn= 4n-4 -23 Oy = =250t 2-‘5"

ARITHMETIC |5 SeqULNQL. in_whidh the difference. between |
SEQUENCE |50y two consérutie terms is Constant.

GOMMON MAMMLM&—MMM any o
Directions: Determlne the common difference, then find the next four terms
of the sequence.

1. {29, 37, 45, 53, 61, ...} 2. {~7,~10,=13,-16,-19, ..}
EXAMPLES =8 99,711,954 d=-3;%22,725, 2823
3. {25,11, ~3,-17,-3),. o 4. {~12,7, 26, 45, 64, ...}
d=-14 4345 89,13 % d= 195830212, 14}
The nterm of any arithmetic sequence con be found using the formula:
ARITHMETIC -
SEQUENCE On = din-i) 4a,
FORMULA where @i is the _Arst  t+erm and
disthe _COmmon differense.
Directions: Write a rule for each sequence, then find the indicated term.
5.{7,13,19, 25, 31....}; ay, 6, {4,718, -29, - 40,..}: a,,
EXAMPLES | acn asbp aed, daotl
Op = n-0 +7 a 2 ~li(n~1 44
QA = bh =b+1 = -1in il +4
an = bn+]] an = -in+5|
05y = bLR) T =]A3 T ogy = -2 5 =f249
7. {=23,~19.-15, =11 =7...}; a, 8. {-3,—-5.5, -8, ~10.5, ~13, ..} ;2
a,=-23, d=Y 0=-3, 4% "25
Qn = -2 6(?\-0 -3

- =
ous =[153) O\zq "3
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Directions: Use the information given fo find the indicated volue.

9. =29 and d =7, find a,

agy, * 13- +29
= 12B) +29
= 246 +29

={ 274

10, if a, =156 and d = -9, find a,

-84 =-9(z2-) +Q,
~1586 = -A(2]) +4a,
..\5@ :--l?"l ~+Q,

33=0Q,

1L.Wa =11 ond a, =107 find d.

101=d (25 -1) +1|
107 = 244 + ||

ap = 244
d=4|

12.  a,=5 and a,, =~199 find a,.
-109 = d (1g-) 45
-|qa = 11d +5
~204 = I1d

dz -12

Oy = ~12( 13- 45
= -144 5
=[&q

13, If g, =~76, 0, =-21, and d = -3,
find n.

- =~5(n- ~2|

-1 =-5n+5-2|
<1 =-Sn-1b
~b0 = -5n

14, if g, =310, 0 =-15, and d =13,
find n.

3= 13(n-1)-15
20 = \3n-13 -5
310 = \3N-28
338 = 13N
N=20)

EXPLICIT VS.
REGURSIVE

Jonulasr

Directions: Wiite an explicit and recursive formula for each sequence.

18. {~19,-17, =15, 13, =11,...

16. {37, 31, 25,19,13, ...}

Explich: an: n -2| '

Explicit: U‘n =-ln + Y 3

a|= "lq

) ’
Recursive: o o inet +2. (nzz)

Recussive: () |\ 27

An=0 het ~lp (N22)|
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ARITHMETIC
MEANS

The Yerms betwieen oy W0 Nintonsecutive
tevms N an O \

For example: Given the sequence {2, 8,14, 20, 26, 32, ...},

the arithmetic means between 8 and 32, are 14,20, 20

EXAMPLES

Directions: Find the indicated arthmetic means for each set of
nonconsacutive terms,

17. 50 and 118; 3 means 18. -16 and -58; 5 means
150)._.‘_..,.—., llg] i"lb,._‘,—q,_.,...,_.."'sg}
Q= 50, Og =14 0= =l 0q="6K
1§ = d(s-)+50 -5 = alif-t)-'w
11g = Hd+50 -5g = ld ~10
az=i11 d= -\
71,84, 10 ~23 -30, ~37,-44, ~5|
19. 17 and 5; 7 means 20, 2,265 and 3,570; 4 means
X=11, 855 A= 2205 (=350
5= d(a4-)+11 2510 =d (b-1) +2265
S= 8d 117 35710 =54 4228
A= -3y A= 20
13w, 280,48 8, 2 2520, 2781, 3048, 3309

APPLICATIONS

Week

Weight

256.3

254.6

2529

Al in

251.2

0= L10

Qg = 12710 (&2)

(ad

21. An INeater has 35 seafs in the first row, 39 seats In the second, 43 seals In
_the third, etc, Write both an explicit and recursive formula to find the
number of seats in the sh row.

0,=35, d=H an= Hin-N 435
Op = Hn-4 35

002 O ;0,235 (122)]|0n = Jn+3]

22, Ryan welghed himself at the end of each week into his new diet. The
table to the left shows his weight af the end of each week for the first
three weeks of his diet. Wiite an explicit rule to find his weight n weeks
into his diet, iaen find his weight aﬁer Iév\ie%ktsh 0 +260.3

&= 256-3, d= ~1.7 n=-1.3n- ;

' ) Op = -1l 11 +26b-3

On =4 4288 [, = 230.)

23. On Anna's first birthday, her grandma gave her a check to open a
college savings account, Her grandma confinued to send checks on her
birthday, each at the same amount. At 7 years old, Anna's grandma
had given her a fotal of $610. At 18 years old, Anna’'s grandma had
given her a total of $1,270. How much money did Anna's grandma give
her on her first birthday? Bq= bto fy= 370
1210 = d (J2-1 +olo ty = 680 oz 310

1790 = Ud +blo g =40 -
d= o ayzdso %7260 g*zsoﬂ
brad, N
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Name:

Date: Per:

Unif 11: Sequences and Series

Homework 2: Arithmetic Sequences

** This Is a 2~page documentl **

Directions: Determine the common difference, then find the next four terms of the sequence,

1.3} 22,13,4, -5, ..}

d=-q d =13

CM,-23,-32,-413 (§a, a2,

2. {14, 27, 40, 53, 66, ...}

3. (3,7.5,12, 165,21, )
A - ¢+ * 6

05, Hg} {25»5;50134-5;3‘9]}

Directions: Write a rule for each sequence, then find the indicated term.

4.{2,1,47,10 .};a,
n=3(h-1-2
an = 3N «3 ~2
= 2n-5%

Oq = 3UQ) -5 "!52.'

5. {52, 44, 35, 28, 0, ..};
Op= -BN-1+82
On= "Entrg4s52
An = -8n+ b0

a3 = “367) +bo =[-23¢]

6. (~27,-16,-5, 6, 17,
Qn- “ LV\"‘) 2.1
Rp= Un -l -27
Ap= ln-3%

7.{19.2, 17.4, 15,6, 138, 12, ...}; gy,
n= ~L8(n-1)+14.2

An= -18n H.g +14.2
hon = -1.8n +2)

az__h = {1(20) -3¢ =(24¢g Og, = -1.8(s)+2) = :_'1Do8
Directions: Use the information given to find the indicated value,
a.i If o, =83 and d =-7, find a,,. 9. If ay, =-54 and d =2, find a,
Oz¢ =~ 24-D +83 -54=2(38-1) +Q\,
= -1(23) +€3 -54 = 2(37) +q,
E':'- "1% —‘54- :.1“{ +0\|
t-lzs =a,

10. If a, =104 and ay, =328, find d.
328 = 4(33-N+10Y4

228 =32d +i04

224 =32d
d="1

1. If g, =—12 and a, =-42find q;.
4= 4 (2-1D-12
-3p = 204
-3 -
-2 "'"d

Qg = “Z-015 =012

.-::-33'
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12. If 4 =20 and a,, =-118, find q,,. 13. If a, =2988, a, =-12, and d=100, find n .

-\Ig=d (24-1)+20 2288 =100 (- ~12

“W¥ = 234 +20 3000 = 100 Ln=1)

-13% =234 302 NI

d=-b o 2z h

o = =b(H1-1) 420 ={-220)
Direclions: Write an explicit and recusive formula for each sequence.,
14, {225, 218, 211, 204,197, }

16, {67, ~ 5.4, 4.1, 2.8, ~ 1.5, ...}

Explicit: Recu;.sgrggz Explicit: &!ecur(s:v%:
2~ QA= =\3n- A= o
Op* "Tn 4232 Op=0pa~-1 (N22) On=13n-% On=Qy-y *1-3 (h22)
Directions: Find the indicated arithmetic means for each set of nohconsecufive terms.
16. -357 and -241; 4 means 17. 512 and 3i0: 7 means
a,=-3561, @, = ~297 =512, 0ig = 310
297 = (b-1) =267 340 =d(1-D)1€12
-2971 =54 -357 -162_= 8d
00 = 5d d=-19
. ) r |
2=d e [Mas,ui, 455, 436, 11,948, 379
18. 74 and 98; 3 means 19. 9, -1: S5 means
0=, ag=9% 0,29 ,04=-|
9g = d(5-1) 414 -\ = a(-1)+9
24 =4 -1 = lod
d = -‘5/3 =

€0,30,92] Z.8.4% 3

. L2 8!
20. Nathaniel countis his newly sprouting ¢rops at the beginning of each day. He counts 3 new

crops of the first day, 9 new crops on the second day, 15 new crops on the third day, etc. Write
the expllﬂi and recursive formulas to find the number of new ¢rops on the #h day.
0,23,d=0b

/

0y = b(n-1) +3

= bn-43
©® | an= Un-3 (€4} a]"'.?,ﬂn-'-' Ap 1l (n.zz;]
21, Amy reached the peak of her marathon training and begins a taper, where she decreases

mileage each week. On the 1% week of the taper, she runs 5 total miles. On the 5% week of
the taper, she runs 31 miles. Determine her weekly mileage for weeks 2

I=d(5-D+
__334 a( bs

—

Week 2 56 mi
d= 2.5

week.3: 48 mi
weel 4 :39.5 wi

© Ging Wikon (Al Things Algebra®, LLC), 2018
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Name:

Topic:

Main ldeas/Questions

Notes/Examples

GEOMETRIC sequence_in whi 1in_between
COMMON ;
RATIO Terms-, vaviable = v
Directions: ‘Determine the common ratio, then find the next three temms of
the sequence.
1. {8, 24,72, 216, ...} 2. {512,—128. 32,~8, ..}
r=3 =Y
EXAMPLES ?.wgi 1qd4,58323 12, i f'é'}
3. {~6.4,-16,-40,-100,...} 4 { 243 81 27 9 }
r= 5 1782716 874"
Z ro "27’3 _
$-250,-026, -1562.6 7 | $32 1, -¥a}
The n" term of any geometric sequence can be found using the formulc:
GEOMETRIC [ NP ]
SEQUENCE n= 4T
FORMULA where m Isthe __First +erm and
ris the _COMMAN i
Directions: Write an explicit rule for each sequence, then find a,.
5. {3,12,48,192,...} 6. {~2400, —1200, - 600, - 300,...}
- i
EXAMPLES 0= 3+ 401 | ag=-2400 {Z"
0\3_-: 3.48" ag": -2400 (é)sﬂ,
z3.47 =|#,bZ = <2400 ()7 =[~13.75
7 7 8. {~100000, 20000, -- 4000, 800,...}
e e 42"_‘1 an= - 106000 (Y
0= X ("'(0)“ ¢l
ae 2t ag = 100000 ()
L 7R = -100000 (%) " ={1.28
= ‘% . (~b)? .-.-‘..54'432_ E:
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9. {6400, - 4800, ~ 3600,~ 2700,...}
O = ~0400 (T
Og = -UH0D (34)%"!

g\~ 5“01_5_
" ]

= -ma.gl

Directions: Use ihe information given to find the indicated value.

11, If @ =240 and r=-2, find a,,
oy, = 240 (-2) b+l

= 240 - (-2)5

=1-1L80

12. If a, =-8 and r =4, find a,,.
- I
Q-z_ - a|' l"
-g :a"'-\

———— -

_‘2 . ('q) 10-1

=]-—5z4, 28¢

13, If a, =+ and reg. find

1. ff g, =2 ond r =.--%, find a,.

4
ag =, (XY ag=a, - (-¥)*
- P

ﬁ :al ""LG % - 0(, q

alzq - Lt:a‘ —— q— o~
oz AR ] | aq=dep [ M
15. If ¢, =2 and q, = 486 find a,. _75 _ 75

L\g(pl - z,rl;"‘ | 16. Ifa, = > and a, = l?B'ﬂnd a,.

4eb = 2¢S
2437v3 9 =3

0z = 2(H"
=l 364,294

QAq =Qy ¥ =Y

-‘l-é- = 1§0r3
128 2

“heErd o
0z = 00D

=4

s Snm——

EXPLICIT VS.
RECURSIVE

Fourvuloss

Dlrections: Write an explicit and recury

ive formula for each sequence.

17. {2, =10, 50,—250,...}

4 2 1 1
18, jom, =S, e,
[3 3 3 4 }

Explicit:

0n = 2. (-s

Explicit:

A= ’3-' (%)n-l

Recursive: al -2

QA= =5 Ap  (N22)

Recursive: O = ='V/3
Qn = V2 0 (n22)

& Ging Wilson (All Things Algekwa®, LLC), 2018




GEOMETRIC
MEANS

The tevrms  between O

LA WEL ‘ ,
tevms in o Qomeivic sequence

For example: Given the sequence {1, 3, 9, 27, 81, 243, ...},
the geometric means between 3 and 243, are @ 11-1 ) g1

EXAMPI_ES 1&":’?‘__‘"": 3‘5:0':29502% 20. 2 and %; 1 mean
«2500 = i} -rq R= 2, Qg # %
mzf:—;? %—- = 2+ r®
.?‘;:: r® = r==F
£20, 100 , 1500 Y3
12 = 243 .r &= b0, &y = o
".%:: r3 s/w = *qu0. 1S
=-Z i TS e
~lb2, 103 240, <00, 16, %

Directions: Find the indicated geometric means for each set of
nonconsecutive tems,

APPLICATIONS

23 n 2009, Eva purchased a new truck for $45,000, Each year, the value of
the car depreciates at arate of 18%, Use a geometric sequence formula
to find the value of Eva's fruck in 2017,

Q, = 45000 &y = H5b00(.§2) 1!
‘r""j '(;32 = 4500'(.22)3
=1$9,198.03

Year | Averdge Bill
2014 $75.00
2015 $76.50
2016 $78.03

24, Ganett signed a new cell phone confract in 2014. The table to the left
shows his average monthly bil in 2014, 2015, and 2016, If this pattem
continues, use a geometric sequence formula to find his average monihly

bill in 2025. = 16 1L.aa)2
y=1.02 =15-(1.02)

n=12 =‘q3a2-5_'

® Gina Wikson (Al Things Algebra®, WC) 2018




Name:

Date; Per;

Unit 11: Sequences and Series

Homework 3;: Geometric Sequences

** This is a 2-page document| **

Directions: Determine the common ratio, then find the next four terms of the sequence.

1. {18,108, 648, 3888, ..} | 2. {27, 36, 48, 64, ..}
r=-b = -3—
'{23328 ~139948, § 39508, ig—- loz4
-603‘33‘\ q‘)

8 16
3{104525 }

Z

re 5

5
, 409y | lu3sH) e, 128 2569
21 ' g Jilzs "% ' 2128 ' 18025{

Directions: Write o rule for each sequence, then fi

nd the indicated term,

3.{3,-9,-2,-8, ) 4,
On= -3(3)N

81 243
5. {“18 27, "“'-5' **-4-*,...};6!9

Qn= =18 (-3 )"
ag= ~180Y2) 1

= "3(3)(' = 1~2187 L =.|g (—%/2)? >\ S?ZO‘IDI
1 1 2 8 108 |, |
) {-3-6,—-]—6, 3,—3‘, s Ay 7. {]00, 60_.- 36, T...}, a
0= g ()" 0= 100 (363
- - -}
o, = gy ag = 100 (%) T
= & (-9 =[26219.4 =100 (¥s)? =155¢

Directions: Use the information given to find the in

dicated value.

8. if q,=~2 and r =35, find a4,
Og= =2 (5)%-1

i
&7_= a " (-3)

= -2(8)7 = =3a
=
=l~18lb250 _ 3___ '\ —
a,= 33" =|-129
10. if a,u% and r-—-%, find 4. 1. Fa=Tond r=- }, find a,.
0= 0, (-¥2)" 0y= 9, LAY
™. q - L= Q%A
ﬂla q'ﬂm Li=a,
- o M2Zed NERrRTIRC S
q“= qq (01/5) bgu' 1 H
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12. IF g =% Gnd’cf,lﬂ@, find . 13. lfaa;:%il)iﬂo'r?nd a, = 625, find a,,
®=2r 426 = 20000 rs

e ez gers ored
aq=2(2)"" =[ay o = g?? T

Directions: Write an explicit and recusive formula for each sequence.

14, {]‘2 ~33 - 18,...} 15, {-5 -3,-2~%, . }

Egp!lcll _ -t g‘eftj‘r;ive. Expllci::i 2 re! .Iae‘causs‘l'ﬁv;;:

01\ 12 ( b) Aa= b Qaq (022) ) y ] '(?)ﬁ An = zfﬁ’ﬁml (nz2

Directions: Find the indicated geometric means for each set of nonconsecutive terms.

i

16. 1 and 27; 2 means
0|=l, Ay= 21
27=1-v3

21=vY3 - r=3

3,9

17.-160 and 5 : 5 means
a,= -luo, 4= ~%2
-5 =101 ®
}/bq =y sy y=ti

[£20, 40,20, -10,£6

18. -6 and -9¢; 3 means
Q= -b, A= -qb
-qb - ”b’rq
b=yd > r=12

fz, - 4;*“18‘5

19.243 and 147; 1 mean

147 = 2430
SLavz o r=g

20. In 2003, Eric started a new job with a yearly salary of $52,000. If the c:ompany offers a 2.5% raise
each yeanr, use a geometric sequence formula to determine his salary in 2020,

Ol, =652000
r=1.025
n=1%

= 52000 (1.025) ‘¢!
= 52000 (1.025)"

..-..]* 9129, |

21. A ball was dropped from o height of 125 feet. Each bounce, the ball reaches four-fifths the
height of the previous bounce. If this pattern continues. use a geometric sequence formula to

find the height of the ball on the 5! bounce.

o, = o Qg DO (s $)5"
y=03% = lob( M
n=$ =[110.20 £+ ]
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Name: Date:
Topic: Class:
Main ldeas/Questions | Notes/Examples
The Sum of the terms in & Sequence -
SERIES sequence 192, 4,1, 97 [4,9,12,1b,.-3 |33 6113 20
Sees (9241t bt 9] [{4rsrizrivn.d3g gt
Tnd Sum of aSpecified number of Yevms in o
PARTIAL SUMS_ [ oo e o rce, ik
22,26 ~32,l4,~123
=98 ={-gc
{11235 ?%;}‘2?:“;?'?55 4 {1-:'§ %El? %} find s,

é‘-l

- [F3)

5. q,=n"; find S 6.a,=—2=; find 5,
n
511_.‘2;2.’1,194, !2‘5} 1,2 L =z |
thiaéd] |10
=275 =0

7. a,=-3n+7; find §, 8. a, =n2\/§: find S,

4 1-26,-9,=1,-M,=11} | {15, 445, 95, 10f5, 255,

_ @v 305} @

SUMMATION
NOTATION

A way to represent a serles using the greek letter Z to denote the sum.

Sigma.
last +erm * ?

5
Z 272 Tormula 1Y%
(st form # J>n= w

Find the sum of the series above;

20D ¥ 202) -1-7_63) +2(4) +2(5) =30 )

@ Gina Wilson {All Things Algebra®, LLC), 2018




EXAMPLES

Directions: Expand each series and evaluate.

9. lzﬂ:(n-l-S)

=+ 148+ A+ 1o+ U+ 12+
B+ 14+ 1S+ letr M+ 18419

EB

i)

10. 3 (~120)

=12+ (~2M) +(~306) + (-4€)
4(- 6o) + (D ¥ ( ~8D+

(-4) + (-108) + (-120) +(\BZ)

-142

ll.g(kﬂuk)

=(4-2) +(4-3) 4 (1b-H) +
(25-5) +(3b-l) + (49-1)
+4~2)

=[108

= 2+l 12+ 20 30 2R

2 33~
(£ -2) +(3-3)+ (=)
+(2-8)+ (L -b)

-
-

13. $(5a+7)

2 2143242374 W2 + yn
+52 + 67 442+ 7 +12

M+ 82481+ 92

11

$33

|
)
S
N

? & 2
16, -3 2, (2" +7)
1=t

=3 (224)

:-504

:ﬂ-[q ¥154 25 + 24 +61 m]’z R +(-20) +(-6d) + ¢125)

1
‘Ié- 2.' Z (]—M)s
m=)

4 (-210) +(-343) +(-512)
+(-129) + (-1000)]

= 2(~%2)
=\ (0048

@Gina Wisan (All Things Algabra®, 1C). 2018



Name:

Date:

Topic:

Closs;

Main Ideas/Questions

Notes/Examples

ARITHMETIC
SERIES

The Sum of an ovithmetic sequence -

To find the sum of an arithmetic serles, use the following formula;

(Snen ) |

where nis the _N\Wmlgr of terms
. and aw is the __last 'NVM

ais the Qrst _tevm

EXAMPLES

Directions: Find the indicated sum for each arthmetic series.

1 {7+104+13+16+..}: S,
M= 3NNt = 3n +4

ag = 3UIE)+4 =58

z | '1"'5'?)
Sy g(""‘"z -

1585

2. {50+42+34+26+..}; 8y
A= ~8(n-1)+50 = -nt58
Azs = -2(25)+58 = -222

. 35 (M)

Sz z

=1=30(0

3. {(~4)+(=1.5) +1+3.5+..}; &,
On= 2.5(n-1) H = L5n-05
au = 2~5(2-\) 45 = 4b

NSNS R

0= “Hln-0) b = ~Favis

- - 4 . -31

0q = Hla) +x = "%
Ao 37

i - -5l

qu,(_______ao) T

5. 3 (6k+)
a, = bl =7
QA = i)+l =l

= 10 ("‘;_"")

21340

8. Z(-S!n -67)
9 --2u) -1 =-b9
qm = -2(24) b1 = -5
-~ -6
Spq = (T )

=|-220%

® Gina Wison {All Things Algebra®, UC), 2018




2. (%v+% 8. y)i(wy)
"'a"% | “tb’%s— (=) Xq =M
§f+_25.) - (- 'M)

= 2 = e

Sw lb( = SH 2.
=@ =\-9 |

9. é(ﬁj—-ﬂ) 10 f(-a-—g-m)

a,= =1 ,a,y=58 Q‘-_:-,,E ) Qg = bS

. _ 1y [~1468 26 .

Sy 'q("‘;“) Sz ""'z"s)
fs =|1395

APPLICATIONS

Minute | Ticketls
1 35
2 43
3 51
4 59

11. Mikayla is raining for a marathon. She ran 2.4 miles the first day, 2.55 miles
the second day, 2.7 miles on the third day. If this pattern continves, find
the total distance she ran after 60 days.

0p= Ld6n-0) +2.4 Sbo": b (2.4 -;lLZS)

- olsn ""2-25
Ho4.5 miles

= ,15(0) t2.25
= {l.28

12. Tickets for a concert opened up for sale online. The number of people
that purchased fickets in each of the first four minutes is shown in the
table to the left. If this patiemn continues, and the concert venue can hold
a maximum of 75,000 people, find the number of tickets left ofter the first

two hours. (A=12.0) 354
ap = 3LN-1)+35 810 120 (—"m)
=8n 421 = 1320
Quzo = 431 |30 ficdets lefH

13. A brick retention wall was built such that the bottom row has 200 bricks
and each row thereater has 4 bricks fewer than the row beneath it, If
3,000 bricks were used, how many rows tall is the wall?

Q= ~4n-0+ 200 U +4pHn ~lo0d =0
= -4p +204 pr-l0ln +iS00=0

_ a s (013 ) ot 4 (X ISHO
R

20
doo0 = -’-'-( 200 ¢ (~Mn +204)) = lof & jzoi
3o = 4k (- +404)

oo = ~4n? +404N = f};(al [3.013
19_Rows

ngs Algebra®, LLC), 2008



Name:

Date: Per:

Unit 11: Sequences and Series

Homewaork 4: Series & Summations;
Arithmetic Serles

** This Is a 2-page document! **

Directions: Find the partial sum of the given sequence.

1. {2‘2’%2%‘5&:)?:(‘2 wi find 8, 1 g {27, 227, } find 5, (3. 4, =5 s,
S, =111 Y =) [2855.3
159 Sq 7% S, = R;‘
Directions: Expand each series and evaluate.
4, pz:(z-ap) 5. 12(12 - 8)

{-I 4 (=4) + (=1} +({~10) + {~13) +{ -10)
+(-19) + (~-22) + (ozs)}

-]

?-—"l (- )+ T+ 1+ 28+ Y
+6k +T12492+ 1134 13(,
+iel +18¢ +zn}

7 12
5 mad

:‘15‘5 {Z_ +0 + (~4) +(-10) +(-13)7

+(~28) +(~40) +(-54) +(-70)
+(-28) *+(-109) ]

= :'5"" (-""'“9’) =

- 585.2

350
-3{% i ‘é‘Tq' +‘£§1 + gl_f,o_,%_l, +%’gj
= -3(503:{91) ...._3_(?§]__l£]/
ss44 1348

Directlons: Find the indicated sum for each arithmetic series,

8. {29425421+17+..}: 8,
Qn=-4{n-l) +29 = -Un+33
A5 = -H(IB) +33 = -271

Sis='s (25F) -|is]

9. 1314187 +24.3+29.9 +..}: 5,
Ap = 5.6(N~-N¥ 13.] = S.on +71.$

O30 = S.b(20)+7.5 = N9.§8

o on 1B NAS |
S,y= 20( L1145 ) 324

10 {(~8)+(~2)+4+10+..}): S,
On = bin-1 -g = bn-14
Ay ~ O "l"'D = ¥

S 1 (222) iz

11 2 1
11. {3+Z+§+(—§-]+u-}: S"

An="Tln-) +3 = Tn+2E

S, = (3"‘%"\ = f'lg—:z

© Sina Wilfon (Al Things Algebra®, LLC), 2018




12.%(5“7) A =5(NH41 =~ 12 13. i(s-sc) o= 5
" A,y =5(2D4 = N2 - Oy = =109
-5-109
S = 2] ( 12“‘2) 1202 SH: 19 ( "-;‘“') “1-148
F O
_ - 35_..2.'. | 0\2_23' = 3
42 4 12 ! ‘-@4’@) .-2‘[42.I
- 5 5 - = 22 ........-,--3- 247 o—
> 34( '—a""’) i a ( 2 -
(-Zyar) M= 92 17.30n-6 M=
14 ;( oY 1) 0'30‘"""“55 ;m ‘&_203
14203 |
£ - 199 S IZ(—---—-' =113
San® 3"’( T) -6§2.9 13 ) -

18, Erin is making friendship bracelets for a fundraiser. She made 7 bracelets on the first day, 11
bracelets on the second day, and 15 bracelets on the third day. If this pattern continues, find
the total amount of bracelets made after 4 weeks,

Onz HNn-0+1 Qqe = H(28)43 - 14118
" N +3 % g $x ° 2'8("”)

=108 bmeeleis|

19. Lance created o tower with playing cords. He used 63 cards on the bottom row, then each
row thereafter had 3 fewer cards than the row below it. If he used b cards on the top row, how

many cards did he use to bulld the tower?
0= ~30n~1) +43 Sz ~ ("“"3)
= <3 +blb
“0 = -3n <
N=75 ¥90

20. The Jefferson Theatre contains 2508 seats, If the first row has 12 seats and each successive row
has 4 oddlﬂonal seats than the previous, determine the number of rows in the theatre.

O = HN-NH+IZ =Uptt In®+on - 2508=0
NZ+6n - 1264 =0
Sn=g{12 + Lane®)) N o 33 rows
2508 z-“-(*lmzo) 201
2508 =240 ‘ n=-g# ;57{‘! n= 33, -3¢

®Gina Wilson {All Things Algebra®, LLC), 2018




Name:

Date:

Tople:

Class:

Main Ideas/Quesiions

Notes/Examples

GEOMETRIC
SERIES

The Sum of o geametric Sequence.

To find the sum of a geometric series, use the following formula:

5 2|

where nisthe _ Nitimber of +€rms .
misthe st +erm andristhe_Common atso .

EXAMPLES

Find the indicated sum for each geomelric series.

1 {2410+50+250+..}: 5, 2, {72+(-38) + 18+ (-9)+..}; S,
XH=2, ¥=5, h=9 a=12, r=-4, n=g

- /=18
Sq;-z(hs“') S¢* 12( 5*)

g

-5 I~(-3)
=|q10,6 2 =147.8126 TS
3. {(—4)+(-8) +(~16) +... + (~16,384)} | 4. {2500+ 2000+1600+... +655.36}
1384 = -1 - (2 055.36 = 2600 . (V5)""!
Hoap = 2! 2204 = 3

=n-l - =
2% =" 5 n=g3 b=n-t ¥ Nl

.
1w 13 = 2600 (1= )
Sp= =27 = =[ 32,7 & 20 (10) ) et

1-Ys,
5.3 0.4 MEB =N, T o5 & =5,re2,ns1g
Sa = 3(.1"'("01) Sie © -5“-219)
1 T -2

{2e31] =\-1,210, 1S

@ Gina Wilson [All Things Algebra®, LLC), 2018




7.3 96(])114 D) 64[ ‘)‘M
'§‘ \2) ) 4

a‘n- mqb a‘n"l‘q

r= Y2 . r=
net gy-ae (1) - b« (-4)

I~z ," ' ’ 284
(=191 025 |(used Lt €

et

12 12 |
9. 2. 7.3 1. ) — (-5
anl Xl 20
QYU a2 > 125
rad NPy 2t 3% 0'.&; st 25
N -3 ¥ Sg"’ " ("’(“5))
Faseuzs 5

= "'2, 03"’,550

APPLICATIONS

Year | Inferest
1 $800
2 $840
3 $882

11. The grocery store started raising money for local schools. In their first
month, they raised $4,000. Each month after, they raised 1.5% more than
the previous month, Find the total money raised in 4 years,

0, = 4000 Sug = 000 (1= 1.ois*)
r:|,015 (I_I'DS‘)
h=ug ‘

s *218,%0.@9[

12. Amariinvested $16,000 in a retirement account, The amount of
interest earned in each of the first three years is given to the left, If she
made no other withdrawals or deposits and the frend in interest
continues, what is the balance in her accogp)f after 30 years?

0, 800 S.. =800 (1~1.08"

[ -
ra1.0S 30 s = 63,1508

n=30 _
Totad = |Looo + 53151.08 H6bq,157-08 |

13. Carol wantis to be a milionaire. If she saves one cent on the first day, two
cents on the second day, four cents the third day, and so on, how many
days will it take her to save a million dollars?

1,006,000 = 0.0( (|-27) log 100,000,001 = n- log 2

1-2
2 logy 2
"LOO0.0GD -] 0.0) cl_,z‘h) ‘03 03
n=2b.58

100,000,001 = .9h

160,000,001 = 9n

<100,000,000 = [.gh
27 d@sl

@ Glna Wilson [All Things Algebro®, LLCG), 2018



INFINITE
GEOMETRIC
SERIES

Find the partial sums for each infinite series below:

1 1.1 1

{§+E+§+Té+'"}

8, .5

5, .15

s £75

S, 1.9375

Ss AR5

S LARE3E Sp*l|

A series that approaches a certain
sum Is called a CONVERGENT SERIES.

-%+1+2+4+8+...
Sy 5
5, .5
S, 3.5
8, '1.5
S 15.5
S, _5'.5 Snd

A series that does not have g certain
sum is colled o DIVERGENT SERIES.

. f_lij_iihen’rhesenesus CDT\VQMCM'
. lrl d . then the series is diV&mU\d’

Convergent Series
FORMULA

To find the sum of a
convergent infinite geometric
series, use the formulg;

[sn-0(:5)

EXAMPLES

Determine If the serles is converent or divergent. If convergent, find the sum.

14, {2+(~12) +72+(-432) +...}
r=-lb; divergent

15. {72+24+ 8+-§-+...}

r=7% ) Convegent

Sn:: ']2 —'L“.(;) = 108
16. {(-180) + 90+ (-45)+ 22.5+...} . {z 5,25 125 }
.’-'""L Cbn\fe,racm 416 &4
-2 =) d\\lerch'

84l

19. i 45+(-0.2)"

r=-0.2; Convergent

&= 45 (153 bz)) g5

p=i

r=-% ; divergent

2.5 -2(3)
r=3 convergend
Sh = F (T-l‘l:) ;

3.2

@ Gina Wilsan {All Things Algebra®, LLC), 2018




Name:

Dcite: Per:

Unit 11: Sequences and Series

Homewaork §: Geometric Series

** This Is a 2-page document| **

Directions: Find the indicated sum for each geometric serles.

1 {7+(=14)+28+(-56) +...}; S,
A,z1,r=-2, N=§

Sg = 11-(-2)7)

) -(-2)
= |-sas

H

2. {l28+16+20+25+g; S,
a,=12.8, r=F -, n="

5, =128 (1= (A)7) _Ju)

3. {5+25+125+..,+76,125}

1gias = 5(5)“"'
15626 =8N ;="

S % 1”51) .
7 —li:;s—“—' i"l’?.(a&'ﬂ

‘- 5/4 32.0
4, {6400+1600+400+ +---}
25 = 1 h"’l . :;""
25. = LMoo (/4
Sb = quOC i 'H) ) 8532-812':
=

1=y

5. 3 5(-3) 4 =S, r="8,n=8§ 6-{:_,—80("?]2'?4 a,=-®,r="3,n=4
" _ s(1~(-3)°% "~ -~ (=)™
Sg* (t—-(—a) ) S g0 (1~ (-42)")
| = (-"2.)
=(-9,200 - -~21308
€12
7.”,__3(4).-. a, =-3,r=4, n=1{ " 25]2(3]"’ a,=512, r=%,n="7
1 !
Sn© 3('_‘_\4 ) = 5!2(1-(5/4):)
” = 3
--l-} lad,303 =171 . G2C
2.3 '2(2)“" ="3,r22,n= =9 22?00(1\*-l o, = 800, =713, N=8
=4 ko3 /
Sy = *3(1-'2") S, ® 300 (1~ ‘/3)8) Xazs’ooo
|~2 l"'/ 72-q

=[-1533]

Directions: Determine if the series is convergent or

divergent, If convergent, find the sum.

{(-—32)+(—24)+(-—18)+(-~3é?-) } 12. {2:+(-6)+18+(~54) +..)}
r=3/4; S ----32(l 3}4) =|- 128 r=-3; divergent
Convergent —

© Gine Wikson {All Things Algetira®, LLC), 2018




13, {200+40+8+1.6+..} 14 {[__5.!.%)+64+(-24)+9+ }
r-7; s-zoo(-—'-—-— {ze0]| L °
ﬁ I"Vs - w -3 . - "6'2 L'Dq
" ) gm?,. §F "ZE (= x)) -352
e oo & of_2)"
15. ; 15(2) 1“‘,,,2_,9('5) Sn"’ -t-%) E
r= 2y divugord r=-41;
wnumw
5 3(1)" R Ly 04
7 ,;2(3) §¢ & (l-"/a ) | s
r="r3; " -[T72 r=-4; divergont
. _

[19. Analeigh earned interest from her investment account with the dm unt earned since opening
the account shown in the table below. Find the total amount of interest Analeigh will earn after

22 years. 01, ) _ ) :2.?.)
Year | Interest r=1.08 322. (o (l .08 .
1 $60 1-1.08
2| 96480 N=22 |
3 h469.98 - $ 3327.‘_] '

20. Jonas was collecting donations during a football game. He collected $32 in the ﬁfsi minute,
another $28.80 in the second minute, and $25.92 in the third minute. If this patiern contfinues,
what is the total amount of money he will collect after a half of an hour?

}, =32 Sz, © 32 (1~ p.q80)
Y= 04 - 1-049
n= 30 =$306.43

.1 2L Aloan payment is made such that the first payment is $5 and each subsequent payment is 10%
more than the previous. If the sum of paymenis made is $3243, determine the number of loan

sfﬁimf ?(Tefﬁ'") log (we-2s) = log (11"
~3763=6C 1 -11") loglb2e= b log I
“Us2b= 1=1In Y= N

PO 4 payments|

22, On its first swmg. a pendulum fravels 5 meters backwards then returns 3.75 meters forward, On
the next swing, the pendulum swings 3.75 meters backwards, then returns 2.8125 meters
forward. Approximate the total distance the pendulum travels, uniil it stops moving.

0=5,r=15,n=00 0,= 315, r=.16,N=0
8= 5(1 ) §=8.75() |85 metess




Name:

Date:

Topic:

Class:

Mein Ideas/Questions

Notes/Examples

Arllhwellc
ve. Geomelric

SEQUENCES

Directions: Determine whether the sequence Is arithmetic, geometric, or
neither. If arithmetic or geometrc, write an explicit formula to find the

nh term, then find a,.

1- {l 4; ""420 1261 “‘378:-..}

gcowwhr‘lcl, r=-3
Q“.-: M ('3)“-'

&, = 14(-2)" = o200 |

2.{1,-1 2,-2..}

‘ Nci-khca

3. {53, 44, 35, 26,...)

OrithmeHe  d=-9
O = ~9n-1) 463
On =-n+ 2]

B = ~A(D4b2 =]

PR RCRRE RN
4

4" 4" 4
trithmehic), d= /2
&nc Voln=1) - ls/l{
Apn = '/ZH "‘1’4

Qq = Y2 0) "y =

5 {..‘.. 234 }
"lio'e 87"

6. {320, 80, 20, 5....}

geomedic, = Yq

Neitiver [an= 320 ()™
0= 320 (V)" = |2
7. {-145,-119, 93, —67...} 8. {_E 6 _,10 }
. <, Ae 25" 5" 73"
Qritimetic ) 4= 20 geometric) £ /s

Op = 26 (n-) 145

Op = 24111

0= 2(D-011 =

-8 (.8 n-|
On 5%('5'

A= oL --..'-i.)b = !" L—ﬁ-—;z |0|'
1 26 v 3

Arillnvelic
vo. Geomelric

SERIES

Directions: Determine whether the se
Then find the indicaled sum,

ries Is arithmetic or geomedtric.

9. {18+25+32+394..}: 8
Orithmetic
@a,=18, An* 1Y ,nﬂ"l

Sq= 1 (B5Y) =

1539

10. {3-154+75-375+..}: ,

gfomﬂv\'c
0,=3,r==6, n=71

3-8 .
$1° =

9,003

@ Sina Wilson (Al Things Algebra®, LLC), 2018




NA-9+(-14) +(—19)+ (24 +..}: Sy |1 {_l_lml_ 1 }.SB
Orithmetic 320,;‘, e
a,=9,a,=59 ,n=l

Vo =-Y2, r=l2,n=¢

8= ('3—'1?:7—5—5"-) =374

gy = l1- (oY) [zss

I.-

250

13. {13.5+9+6+4+..}: S
gcomeivio
=13.5, r=%z, n= 10

ovithmehec

2

515155

ac s Aa=Y% ,Nn=1(3
o = B5C- (") @g_ R
o -9z 58 Sg* 13(%"

s ) =

Directions: Determine whether the se
find the sum, if possible.

ries is arithmetic or geometric, then

15. 2(23 bm)

Qv ithmehe
0= Y1, 0y = ~145, N=28

8,7 2 (F®) = Fraz

1. '231—5-23-'
vl
gtomﬂﬁo

_5(1- '3
Sig° 5(1-2'3)

&;=-5,r=2,n=13

= {-%0.265]

-2
.2 7 20 .I el
17. czs[ — ] 18 ?(_Z)
an-frmehos_’ geometvic
a;:vﬁ- ,aso‘-:'-,:'-’h=50 a|=%,r=~#,n:5

-5 4. 317
Sw® 30 (E1T) -[m2s

se= & (I- (%)) _Tozs

2 1= {-Y4) 3002
0550 m 5
gfomc’t:;\c- gometrie
r="s

- -1 .......L....-- = -3
Sn= ( 1-(—‘!5))

BlA

No Sum Lol‘wo,yga\:#)

@ Gina Wilsan (Al Things Algebra®, LLC), 2018




Name:

Date:

Toplc:

Class:

Main ldeas/Questions

Notes/Examples

SEQUENCE
APRICatIoNS

1. A llbrary book that is one day late is charged a $1.95 fee. Each doy
thereafter, it is charged an exira $0.20. Find the fee for a book that is 35
days lafe.

ap = 0.2(n-N+1a5
=0.2n + .15

ags = 0.235)+ 1715
=[#g.75

Hour | Millgrams
1 800
2 680
3 578 .

2. Tucker took an 800-milligram dose of medicine for his headache. The table
to the left shows the amount of medicine remaining in his bloodstream
after each of the first three hours. After how many hours will the amount of
medicine reach 50 milligrams?

an= 60 (0.g5)""! log (0-0626) =ln-1) log(-26)

=800 (3501 .0t =n-i
1g.0b = N

0.0b26 = .25“4 ,
12,06 hr

SERIES

| 3. Stocks at a company were initiallly issued at $9.80 per share. The value of
the shares has increased by 25% each year. If Ari bought 20 shares each
year since they were issued, find her total investment after 15 years.

S = 16 (1-1.25')

APPlcations
|-1.25
=4 72| ,‘MK.@Z-[

4. Evan got o job with a starfing salary of $36,000, with a $1,500 raise each
subsequent year. How many years will it take for his total earnings to
reach $1,000,0002

On =\500(n-) ¥ 1000000 = (5"°°° + i500n "'3"5"9.) p = <1413 Ji?-d3)capoo)
2 - 28
300 200000 = 1N (1500 N 470500 )
(50002 + 10500 2000000 =0
31?4 Min 400 =0 20 years

MIXED
APpications

5. A ballis dropped from a tower. The fable below shows the height of the
ball after each of the first three bounces. Find the height of the boll after

the 12 bounce. el
An= 50 (0.9)

Bounce | Height {ft)

| 50 i
2 45 a,, #50(04)

3 | 405 =[5.09 £ |

® Gina Wilson [All Things Algebra®, LLC), 2018




6. Logs are stacked so that they are 40 logs on the bottom row and each
row thereafter has 2 logs fewer than the row below it, If the top row has 8
logs, find the total number of logs in the stock.

Op = ~2(n-D ¥40 = ~2Zn +42
Qn 7 ~2n +42 -4 f’f]l“

S A (401-3) HD? logs

7. When Michelle brought her newborn son John home, he slept just three
hours the first night. Each night thereafter, he slept an extra 5 minutes than
the previous night. How many nights will it take John to sleep an 8-hour
siretch?

(O = SN 4 1§D ms 55” 15
305 =5nN
- +1758
5n N =l
rb\ Nights

8. Efijah started a new Instagrom account and gained 8 new followers in his
first week. Each subsequent week, he gained twice as many new
followers than he did the previous week. How many fotal followers does
Elith have aofter 16 weeks?

=2 (1-2% _ 3(-Uss35)
T -2 -1

T524,200 followers

9. There are 20 seats in the first row of a concert hall. Each row thereafter has
3 seats more than the previous row. If 600 students are coming to the holl
for a fleld ip, how many rows will be needed, assuming they are seated

starting with the first row? L00 = (20 + 340
ap = 3ln-N+20 e )
n= 2n + 11 1200 = pn { 81+2n)

O ® 2n*43In ~(260

=-372 3 1'§uagc -lzog)
ZE [ISP‘DVJS

= 4.0,

Year Valve
2012 $37.500
2013 $31.500
2014 $24,440
2015 | $22,226.40

10. The table to the left shows the value of a cor Tha’r was manufactured in
2012, along with its value for three subsequent years. In what year will the

value of the car reach $4,0002 | (%S\ 2 (n-t) log (0-74)
a“ r 31500 [0134 n- ojiz 94 =n- 3

- h-|
K000 = 31500 { 0.94) 2.84 =n

n -
_-fg = (0.9

& yearsS > 12028
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Name:

Daote;

Per:

Unit 11: Sequences and Series

Homework &: Arithmetic vs. Geometric

** This is a 2-page document] **

Directions: Determine whether the sequence is arithmetic, geometric, or neither. If arithmetic or
geometric, write an explicit formula to find the »'h term, then find a,.

1. {72, 64, 56, 48, ...}

2, {l, _23 —-‘3,...}
2'"3 13

3. {(-16), (-24), (-36), (-54), ..}

(eith ; d~ -8 40 v= ¥
Bn = ~8(n-1) 412 \Neither 2y 16 (2)"
p.n = -fn ‘\'90[
i [ 2\Y
‘aq= -8(9) +80 = 0= o (2)
= |- £50]
b
4. {39, -117, 35,1053, ...} 5 {_]0 5.2 } 6. {1 8,27, 64, ..
geo, f=-3 A |
- orith, d= 2 tither
Oln= 29 (_3)h ‘ ! N ’

O\n = 30‘(”3)9
=|255,819

an= —'1-5-(_1’\—0 - |0
Rp = }-’f.‘nbézg.,'

0g= B-% =[50]

Directions: Determine whether the series is arithmetic or geometiic.

Then find the indicated sum.

Sq=-3(1-1-)°)

7. {-3+12~ R+ ML +..}; S,
geo’, Qy=3, 7= 4, n=8

8. {23+32+ 41450 +..}; Sy
OLri‘l'h} =23, d"—’ol, n=19

S= 19 (zs -1'2185)

¥ {-4-8-12-16-..}: 8,
Ovith, o=-4, d =4, n=70

Sa- 24

\
!

- VZ

geo; 8,=5,r* % n=g

S =5 (1 3¥) =§
\

)
=|29321 g *[ to]
8,.3,.5, 1L 13 8 19 1 1. 12.{ 135~45415—5+..}; 5,
10. {5+2+4+8+'"}'S° n {6 +3+ 2 .;.3...___},,99 A

O.V‘Hh', al= %l dsz =9
1
1 (B55)

=| 12
Z

gco, &,* 135,r=% n=|

g = lss(l‘(‘:"B_):.)
MR Py AN

ik
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Directlons: Determine whether the series is arithmetic or geometric, then find 1he sum, if possible.

13 3 3.7 14,3 (7k—6) 15&( )
§ ' ; 1e3 3i_§6
;423 rezn= iHh; 0,21, Ay 7 e 51 o
geo; a3 =20 farith; 0=l QoM oy o S0 0,255 ) neT]
. 3(1-2") = 21 14N W 57
Sm" 2 Sa ( z \ Cq = 1 (::w=L 5
= 3069 I 44 =| 8477
35
8¢ 1 et & g 185 —5.6-(08)"
aIC) 1. $4(-3) 5
] ] ) ~
geo; 4= =) Y= "z,nsg SCOJ o Sum ] geo; r=0.8
- g ' I -5, 0
S © §'£( ~(-2) ) ( 'V%W) AN fe 8}
) =[-23
-5
HO

19. A brick wall was built such that the boftom
row had 51 bricks and each row above
contained three less than the previous.
Determine which row contained 12 bricks.

a, =-3(n-1) +51
= =3n + 54
12 = -3Nn ‘1‘54
“H2 = -3n
n =14 \ Mo w

20, Alan deposits $5,000 into a retirement
account, earning 6% annual interest. Find
the baldnce after 26 years.

a,=5000, r=1.0b,n= 27
Bn = 5000 (1.06) >

25000 (|.06)**

422, 140.9))

21, A credit card payment of $225 is due on the
first of the month. Each day the payment is
late, an additional 2.5% is charged. If Erick
pald a total of $288, how late was his
payment?

= 226 (1.oz8)"”!

22. A mechanic charges $17 for the first hour,
$15.75 for the second hour, and $14.50 for
the third hour, If a certain job takes him 7
hours, determine the fotal labor cost,

ap=-1.25(1-1D1 17
aﬂc' QOC

I (m-tzq .Sl

=\$q1.7§

1

2388
1.2% = l.O?.S“""
log (1.28) = (n~1)- log (1-025)
b =n-i
H=n Y]D ‘flgﬂé
| N —

® Gina Wiison (All Things Algebra®, LLC), 2018




Name:

Datle:

Toplc:

Class:

Maln ldeas/Quastions

Notes/Examples

Py &
CONJECTURES

Discovery and proof are iwo aspecis of mathematics, Math facts are
generally established by discovering a pattemn, making o conjecture,
and finally proving the conjecture, Follow the example below:

Find o pattern: Look for a pattern in the sum of
the first 5 positive odd integers to the left.

1=_1
1+3=_4
1+3+5=_9
1+3+5+7=_1b
143+5+7+9=_25

Make a conjecture: If the » odd number con be
written as 2n - 1, wiite a conjecture about the
sum af the first » positive odd integers:

Z
143+ 5+7+9+ .+ @n-1)=_N"

PROOF BY
Malhamaticad,
INDUCTION

A proof s a clear argument that demonstrates the truth of o conjecture.
Proving a method false simply requires a counterexample. Proving a
conjecture true requires a more fomal method. One such method of proof
is called mathematical induction,

The Princlple of Mathematical Induction:

Let P, be a statement depending on a posifive integer ».
P, is frue for all positive integers » if and only if:

. E, is true.
o If f\g is true for any positive integer ¥. . then EI-‘-II is true.

The main steps fo prove a conjecture by induction are outlined below.

© | Base Case: Prove P1is frue,

@ | inductive Hypothesis: For any positive integer &, assume Py is true.

© | Inductive Step: Prove Pi«1 s frue,

EXAMPLES

Use induction to prove each conjecture is trve for all posttive » integets.

1, 1434547 +.+(2n=N)=n?
o 14345 + 7+ T (2Zn-) =n2

©p: 1212
1=V
Aez 143+ 51T 4.0 + (2=

@ PVb\I&ﬂm is twe-
Curl = 1434617 0. + (2k-1) + (2lkt)~1) = (ke)?

o
=7 ¥24+{2(eH)-1) = L)
K24 242-1 = (Kl

I{L?--l-z w:-r! " fean?

® Glna Wison (All Things Algebra®, LLC), 2018
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2. 24446+t 2n=nln+))  Ppt 24H¢Ut vt 2 = )

OP,: 22 1(1+) ;
MR @D n=¥, assume Py ¢

® Prve Pyyy 1SAvme.

Pent T 24840 % 20 4 2(k40) = (k) (ler)) +1)
O + 2840 = (et +1)
(e I0OKAD) = (i) Gt +1)
e (Cerd+) = (D (e +)) v

Pz 24U +b 4 -t 2% = Klih)

rue

8, P22 4B iy =0 N2 4T

Prove Puq 15 Ue: -
@ Pust 2 2422432 4.0 K 3 (YD) Qﬁﬂ)(\ﬁﬂ)fﬂﬁﬂ +1)

b
WLEAMZE) o (pay2. (D2 (20 D41)
W b
w%wa, N> =253+ Y2 +3k4b

&
Dy () 2=2034 B2 EY | L2y 12k
W L

Pn: 124 224 3744 p? = NN
' 7

3
Dp 12 g 1O 200D
0 e b @ ¥ n=x, agsume Py is tme
! g% ; 1= Y P 12222432 4,4 v2 = k (kH)(Zkt)

L

4, 1424448+, +27"=2"=1 Pt 42y 448 o od PN = 0~
s 1zl
0f.: 1 _lz‘/‘ B ¥ n=¥, assume ; is ue-
V= Doz 142414 4 ok 204 = 21

O Prove 0y )8 bure-
Pv_.n AT LIS TS TR ZH ¥ ln‘*\)" e l‘t’.ﬁl -l
¢ 2N e
2F-) 3 g% = g¥Hl
2(2%) - = 2V
2'.9¥% <) = 2¥H
yASAIE ) L R
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SIGMA
NOTATION

L, = k"‘('!-i'!) i sk i
Oy, 1= 1(141) @(%,I i= Ty if ﬂ-rljmi-
1= v

(3 Prove %" i « (KD (e +1)
L= 2
= (Kri)(X+2)
2
= k*4 3K+2
R
vt
i o= ;ﬁ Lo (k1)

le

L
u
i

it

vCes) ; v
pr R

= ¥tk 4 zlkD
2 A

o LEt3kt2
a

6. Y (4i-2) =2 y
Op,= 4ty-2 = 2(0* @ g (i-2)= 2¢* f
2=2 v

s p=k is hue
@ Prove “!

ST (4i-2) = 20D*
L= = 2(¥ 242K +H)

=2y 42
ket

|2
Fwic2) = 3 owia) + uten-2
L= L=

2v2 4+ Y k) -2
2k 4 Wy 44 2

2k* +Hk 2

v

11}

f
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Prove that each conjecture is true for all positive integers .

| 8. n? + nis divisible by 2 nEN24n is divisible 5‘52_
PROVING | e el w2

DIVISIBILITY 21s divisible by 2 v/
RULES

@ fr n=k, assume ¢ is e, that K2 vk s divisibie kg2,
or V24 %= 2v, fir some integer v

@ Prve Py IS divisible by 2.

Punts (LD (k4D
PRALVARTIR 2'2Y

- K2k ¥ 2w 2
Led

2 2rd 2¥ 42
= 2(vi k1)

Sinte r and K an intgers, (r+kt1) IS da
‘m-\fg(f-
o Pugy VS divisible ba 2.
9. 11"-6isdivisible by 5 P = fIP-b is divisible by 5
®e:n-t=5
8 is divigible by 5 v

@ Pr nz2k, assume P, is e, that I%-1 is divisible
by & or W¥-b s 5 fr me intger v
® Prove @, is divisible by &
Pup W <L

A ek "

bord

=B by I -0

= 58r 4 bbb ~b

= 85 + b0

= 5(1\r+ 12)

Sinte v is anintger, (NIr+12)TS Also an inmger.
<o Pyyy Vs divisible by 5.

@ Gina Wilson {All Things Algebro®, LLC), 2018




Name: Unit 11: Sequences and Series

Date; Per: Homework 7: Mathematical induction

** This Is a 2-page document] **

Directions: Use induction to prove each conjecture is irue for all positive n integers.

1. 8414420+ 26 4o+ (6n + 2) = n(3n + 5) e
Op: 3= H3H48) » g=gv @ £t T 420426 +oo F (WkAD = k(3K )ismen

@ tave By Isiue
Pyt = Bt Mt 204 204 - 4 (oh+2) + (e +2) = (eh) (3w +5)
(ke (3 +8)

V(3k48) ¢ Lk 42 = (AD(3k4%)
ez 15k + bk +€ = (LD ZK48)
22 v ilk+s = (kH(BKAE)

U DL = erDkt) v

@ frve %1(2,1, A4Y _WDLZ(.VJH)'Q (?-UM'D-I'

2, 2+8+20+40+...+(n’+n)=w vl sz
0o : 2 WD 5003 @ B+ 2181 209 ot + (L34E) = elenXere)
‘ 3 W nzk 1S rwe

(3 Prove Py 1S ue- ) (s
Pens X948+ 20 ¢ upr +(eteE) + (e (b)) = (ki) : (

el , (4 (ed) 3L HIEHE o L34 u\éfm o

K &-3\6"4'2\:“\' 3( v.’w.z\cﬂ) 3+ w.z +ik+o
pwv,u fet+o tziggg'-ﬂw.ﬂ \/

2 (2&-!)" g (2e-00% + (2.(.5L+I) l)
i

1
Vet = l\’-!-ﬁ(?m b(w;’.) T X
» i34 tw-n\m - = ﬁ\aﬂm $lae )
3 .

= ‘*\@" \4 3;4\&+4\¢+)
» lw.zv-\u luzﬂ'z.\wz

= Yy3 mg,l;tl\k.i',ﬁ

‘/‘ w {All Things Algebra®, LLC), 2018




] n

P m sl

4 i+ n+l oP lll;l) el S i
.k i e

@P‘S ig:ui,ﬂ) ot i n=k 1s hue

O Prove Py, is Pue-
.;.vﬁ o Kl W i O,
(& UUD ° i : étm - L e
= K+l ‘ ,_L._ , R
k2 : e ¥ e
y ) L

ety e

szt . (et)(w) . w3t/
(k) k42) leery @z
5. +2nisdivisbleby3 O Py B3 T (5 ssine B e F nek,
3is div. by 2 Br2k is divisible by 3 or
L3420 23r Por some ink.r

@Orve Oy 1S diviSible by 3.
Pt L) + 20k

= ¥348Y2 4304 + 2042

= 3 2y 3k +
= ¥y2v+3L®+ 343

= 3r+ 3¢ 4 3L+
= 3(ry Py L+ D)

Sinte rond & ane undges, (HERK+1) 15 an intager.
‘e Pusy 38 divisible ba 3-’ w

$.17n ~13n Isdivisble by -2 (7) ﬁl; M- 130) = H @ Assume Py 1S bue i n=k,
4 isdiv.- by -2 rTet-13% iS divisible
by -2 or yg2-13k=-]
. . - i er r.
@Prove 0, 15 divisible by -2, for some inigger v

Pert? VAN - 3D
M2 +2e4+1) - 13 k-13
1T R*+ 2d v —13k-13
Mt -
et - +34k

-2v + 34k 4
-2L¥V- e -2)

Sinee v and L o intgers,
0r-Nke-2) 1S an indger,

- Pay Ts divisible by -2.

@ Gina Wilson (All Things Algebra®, LLC), 2018

5




Name:

Date:

Tople:

Class:

Main Ideas/Questions

Notes/Examples

PASCAL'S

Pascal's friangle is a pattern of numbers that was discovered in the
17t century by French mathematician Blaise Pascal. Each number in
Pascal's friangle is the sum of the two numbers diagonally above it.

All outside numbers are 1.

tr | ang | e Complete rows 4 and § of Pascal’s triangle below:

Row 0 — 1

Row 1 — 1 1

Row2 — 1 2 ]

Row 3 — 1 3 3 1

Row 4 — } 4 b Y [

Row5— | | 5 1% b 5 l

Consider the binomial expansion of (a + 5)":
(a+b) =1 What do you nolice about

BINOMIAL (a+b) =a+b the coefficienis?

EXPANSION
Patterns

(a+b) =a* +2ab+ &

(a+b) =a° +3a’b+3ab® +5°

(a+b) =a' +4d’b + 620 + 4ab® + b’

(a +b) =d® +5a’h +10a°b® +102°H° + Sab® +b*

They

ond Brm the pin
vow of Pascals
triangle-

are symmetridat

Other important palterns in the binomial expansion of («+5)":

The total number of terms is always E)"l“ .

The first

term is __L___ and the last ferm is

L trom left fo right.

The exponent of a _dm& s \03\

The exponent of b _J_IQDL{_Q,SCS b_U’l )

The sum of the exponents in each tem is _n .

from left to right,

EXPANDING
A BINOMIAL
lising Pascals Triangle

Use Pascal's triangle to expand each binomial.

1.

(a+b)e = 1a%b® + basb' + 15a%b% + 20 a3b3 + 15a2bY

(a+b)

S Wb 1 L 15 2

v ba'bs + Yabhv

5 b |

=% +baSh + 1Sa%p* + 20a3b3 + 15a2b" + ab® +b

@ Gino Wilson [All Things Algebra®, LLC), 2018




2.(x+2y Th row > 7 23 356 35 21 71 |

(%42)7 = IX7(2)° + Ixe(z)! + 2Ax5(2)* + 35%x4(2)3
23S 32 + %25 + X (Y + | x0 (@)’

=X 4 HXY 4 gy yS 4 230x4 4 BLox3+ 612%
T H48X 4+ 128

|

3.B3m-) Yh nw > V4 L Y]
(Bm-04 = 1By ED 4 408m3 D! + b(Bm)2(1)?
+403mY 6 51 (S0

oo

=\3im9 - 103 w3 + 54m2-2m + ) |

4 (4c-3d) SWhvow » | 5 Ip o 5 |
(4e-3d)5 = | (e)5(-3d)" + 5Cic) 3" + Yo(4e)3(-3d)*
+10 e Y20 + ‘5»(4(:)‘("2&1!)‘J + | (e $-3d)°

(D24 ¢5 - 33doeHd + STvoc? ~ Y33
+ W2nedt - 24345

5, []_..2)3 Mpnw 31 334

X

(142

u

=\+§+%+—§il

ll‘)slx) + 3“)”&) +3(1) ( ) t H')("Z'

6.[::-—-1]6""20“\["' | b 15 20 15 b |

b 2Y7 = 1@YERY v o laSlog) + ) 4@ (Y
+15 (07(3)" + bla) [-4)° + 1) (-5)"

i

{"' bat 41502 - 20 + 45 -+ ’

@ Gina Wikon (Al Things Algebra®, LLC), 2018
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Name: Dute:
Topic: Class:
Main ideas/Questions | Notes/Examples

FIND ANY
ELEMENT

W Pogacaflcs
Thuapgle

+ FEach element of Pascal’s friangle is

assigned a row » and element r.
{Note thot both rows and elements begln with

e The » row, rih element of Pascal’s

friangle, denoted os (:] is defined as:

n!
ri{n-r)

(s

1
11
1 21

0
0}. ]
2
3 13 3 1
4
5

rows

1 4 &6 4 1
15101 5 1

2 3 4 5
elements

0 1

Find each element In Pascal's tiangle,

1. M row, 349 element
! 120

3\ (ls-3)!

-5

=
b 03 o

2. 13 row, 5 element
] o sra |
¢ !3

5 " 50139 j[ze7

13

3. 18h row, 20d element

Wcz ® 212!

4. 25 row, 14 glement

¢ 26! -

2 atmm— - '4,‘151,"'00
B yle-n)

Mg
BINOMIAL

TERMS

The {r +1) term in the binomiol expansion of (a + )" is defined s [:) a"h .

Find the indicated term of each binomial expansion.

5. (a+5)7; 8 term
n=t0 y="1

(19)a3p? =hzoa3b1

é. (x=7)%; Idterm
= IZ, r=2

7. (p~q): 5" term

(8 ¢t (g

8. (2k+1'"7; M term
= L@obtl \c"")

[ £} (20)%(1)®

= | 10 anr" ’
9. (v+3)°*; 7' term

(3)v2 @ | uiz30 v ¥

10. (3a-2Y; 4 term

(3) (3a)! (-2)3
=1 2246009

& Gina Witsan (All Things Algebira®, LLC), 2018



THE BINOMIAL
THEOREM

If n Is & natural number, then (a + 8)" =

nCn'a”bo+”C,.'a"_1b1+,,C2-a"-2b2+...+"0”-anbn=[Z"C,-a"-'b' ]
=l

Use the Binomial Theorem to expand each binomial,

11. (a+2)*

(B)av(2° +(£)aS@" + (£)atz)® + (5) a3(z)
¥ (§)a* (2t + (&a' @5 + ()a’ (2)*

A0Y 1205 + lamoa‘*-k oad+ 24002+ 1420 + 4

12, (x-3y)'
(39 ° + (P)x303y) + (3)x*(39)2 g)X'(-By}
+ () x°(3y)

x4 1253y +5tx2y2 - 108xy3 + 81y |

138. (1- 2k)’

(3Y0Y' (26)° + (D29’ +(z)(i)s('2.\t—)2 (DOY 288
#0320 + R0V (-26%4 (D)(Y'(2B) b + (Y2

2[R +8UE> ~ 200k3 4500 W - (1215 + 448 kb - 234

—

14, (3n+ 4)°
(8)(3nY> (4)° + (3)BnYH (W) + (3)(3n)2(4)* + (?)m‘ca)’
T ()BT + (E)(an)(9)®

2430 + 120nl + 432003 3 570on? + 3507 4 loz4)

15. [gwr
(&Y Y + (DR + (DE* +(HE) 1y
3V (E) )

Ia25 S00 15042 3
SO e RN

& Gina Wilson {Afl Things Atgebira®, LLC). 2018




Name: Unit 11: Sequences and Series

Homework 8: Pascal's Triangle &
The Binomial Theorem

Date: Per:

** This is a 2-page document! **

Directions: Use Pascal's triangle to expand each binomial.

L{x-y? $Hrow 1 8 2% 6L 0 S0 282 g |
(x-4)® = | xF(-4)° 4 X7 (-4) + 28x¢(-y)? + 56 x5(-4)® + ToxI (-y) 1
+ SLx3(~y)% + 28x2(-y)¥ +£x' (-9)7 +1x°(4)*®

’k‘j -2x7y + 28x%9 2 - 6Lx%y 3 + 710 xiy" - 5LX3y S+ 28x7y
L

e e

2.2%-3° M ypw > | 6 10 |0 S|

(2-3)8 = | (26)5(-3)° + S(2¥)4(-3)' + 10(2¥) 3(-3)2 & Ip(2¢)*(-3)*
4 B(26)' ()% & [ (2)°(-3)5

=FZ¥6 - 240 ¥4 4+ 120 L3 - jogokF Y SO - 243

3.(4m+-!-)‘ 4N v - LY b Y]

m

(4mr) = 1 Gt (n)° + B (e (35)' & Lem>(R) + 1 Uim)' ()3

+1 0w ® (%)
=[zsemt & 250m> 4 qu + 5 t S
Directions: Find each element in Pascal's friangle. .
4., 9" row, 6 element 5. 14 row, 8h element §. 239 row, 19" element
aC, ° RC¥) M™% ol (1-g)! 2319 19! (23-9)}
2 =[3003 -{gg55
Directions; Find the indicated term of each binomial expansion.
7. (x+5)%; 5 term 8. ( j—k ' 8th term 9. (2p+3)’; 40 term
. 3
(§) x* &4 (B4’ (D(2p) (3)
Jaz15 x* =|-330 "k =[usis2p

© Gina witson {All Things Afgebra®, LLC), 208



10. (4r ~sY; 7 term 11. (5m-3n)®; 3 term 12, (3c~24)"; 6 term
(3) ) (s)* £) (5m) *(-3n)* (1) (3c) 5(-24)%
A rs” {B31500m * v =[- |asae52¢545

Directlons: Use Binomial Theorem to expand each binomial,

13. (p+7)°
(5)ps(1)° + (5)pt (0} + (B)p2(D* 4 (2) p2(1)? +(§)p' (DY
Y2 (7

=p +35p1 + iop3 + 34307 4 12005p + luwo|

14, (5x - 4)*

(et (H)° + (‘*)csx)-"m)' ¥ ()3 (-ty* 4 (3) (50) '(-9) 2
+ (§)(sx)° (-4

=2|b25x% -2000%3 4 2400 X2 - 1280 X + 250

15. (m+3n)
(DY m (3n)° + (T me(3ny' + (3)m®(3n)2 + (I m*an)3 + (Dm3lzn) Y
(B> (30)% + (LIm' (30 + (3) m*(3n)T

-f" t 2mln +189mSn2 4 qUs min3 4 2835 m3pnt + 5103mEn S
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