Class_26 June 19 - Sigma Notation
Plan For Today:

1. Question about anything from last class (G.1-3)?

2. Finish Topic 10: Geometric Sequences & Series
+» G.1 Geometric Sequences "
% G.2 Geometric Series omtieatn \ F

* G.3 Infinite Geometric Series — _’Z e i

% Ged Sigma Notation =

3. Work on practice questions in handouts.

4. Review for Test 7 (Ch9 and G10)

5. Any review of older tests for rewrites on Wednesday?

Sigma Notation

L)

G

1. Practice working through G.4 questions and review.
2. Last test tomorrow (maybe last class) - REWRITE DAY WEDNESDAY

% TOPIC 10 (@) ASSICHHENT DUE ON TUESPAY, JUNE 20TH
 TEST 7 O ©.8-90.4 ON TUESPAY, JUNE 20711

Please let us know if you have any questions or concerns about your progress in this
course. The notes from today will be posted at egolfmath.weebly.com after class.
Anurita Dhiman = adhiman@sd35.bc.ca

Susana Egolf = segolf@sd35.bc.ca

lec-reception@sd35.bc.ca
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6. A population of rabbits is growing at a rate of 8% a year. If there are 160 rabbits in the initial
population, create a general term equation, ?, , describing this sequence. Use it to find the

number of rabbits after 6 years.

= 1+0.03 not 0.03

r=1.0% -\

EREREAAAE t = 100 (1:0%)
= 16O n
OF e

te - 1@0(:.03)6—‘
t.

235 . 04 24923

. . =
o2 oL ) g 70

M oo /-1
- 2z

r /GO “+ —E

! -7 o)
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G.4 Sigma Notation

Sigma Notation

Upper Limit
(Last value of i) \

Formulafor

14)
) . / the terms
Greek letter “Sigma s x
I

Summation
i=1

A7

Lower Limit
(Firstvalue of i)

Sigma Notation

There is a special notation that is used to represent a series. For example,
the geometric series 3 + 6 + 12 + 24 + 48 + 96 has 6 terms, with first term
3 and common ratio 2. The general term is 7, = 3(2)"~ .

Each term in the series can be expressed in this form.

1=32)'""! =322 =302)3"!
t=32)%"1  t5=32)P°"1 t5=3(2)6"!

The series is the sum of all these terms, and is represented as shown.

6
The SUMSOL ..« ee—— 223(2)}“1 «——— ... all numbers of
A=l the form 3(2)F~! ...

T

... for integral values of k from 1 to 6.

The symbol Z is the capital Greek letter sigma, which corresponds to S,
the first letter of the word “sum.” When X is used as shown above, it is
called sigma notation. In sigma notation, k is frequently used as the
variable under the X sign and in the expression following it. Any letter can
be used, as long as it is not used elsewhere.
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Example 1: 10—1

1 _1
1677777 32768

Related finite geometric series: 1, + % + :; + ‘1% + ... + 55785 k=0

00 |

Finite geometric sequence: %, %,

b

1f

Written in sigma notation: Z ﬁ
k=1

o

Example 2:

Infinite geometric sequence: 2, 6,18, 54, ...

Related infinite geometric series: 2 + 6 + 18 + 54 + ...

o0
Written in sigma notation: Z (2 . 3"'1)

n=1

1) Find the sum of the infinite series:

e
| =
o0l —

As first term equals ¢, @, = %

2 =

Using a, =#a_, and first two terms, 7=

2 e ay
kglj 2 Sl 1-A7D

k-1
. © (1
2) Find the sum of 4| —=
) 34y
=4
.
= 3
k-1
o (' a4 43
;214[ §J i el rr e vy Rl e vy Bl Sk
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Pre-Calc 12 — Unit 4
Page 22

G. 4 Sigma Notation
Series are sums. We have been writing them in an expanded form, like this example:

32+8+4+2+0.5

n-3
Here is a different way to write the same series: Z 32 ( 0‘25)

This notation, sigma notation, uses the upper-case Greek letter sigma, > , and means
we need to “SUM UP” all the terms in the series generated by the expression after the
sigma. Sigma notation is used in many mathematics and science resources, so it’s useful
to understand how it works.

To EXPAND a series written in sigma notation
s Substitute the bottom number — the one written below the sigma — into the
expression. This gives the first term of the series.
» Keep substituting in consecutive numbers to get the next terms of the series.
e The last number to substitute in is the one written above the sigma. This gives the
last term of the series.

[i}

>32(0.25) = 32(0.25)7+32(0.25)" +32(0.25)7" +32(0.25)""

n=3

NS

: gah n w hlo-k“roqj" ésuM!‘.WMS

To Try: ‘),.0 \'c’:" " [

1. Expand and evaluate: 23[ J l_—_— 3( )9.‘_‘— 3(53 -+ D

n=2

Stoct at O 3(&3 " 3(’)
" Lox o3(®) ¢ %)

(]
c 2 2 v 2 = l’f; 63
2. Evaluate: 24(2)k ’ E/“(_s\i - 'm-z- —
k=5 9‘2 GJ)‘ 7-2 SU'\'C aa = ¢g’
0'*\3 2400 « 4(2) +4@ .12 SUM
D e
S‘\X“ﬂ = 2. ¥ b4 + ¥+
\/N .
ne D=5+ | T V gromaivc

/-J
A= 0=22 Sum £l

gﬂ;a("f> __(__,_|-2> 'm

13. Determine the sum, if possible: \\’ -V 4/#7

a,; 4[ J b) 22(3)1. C - Assign .
/ Al 7 i
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Pre-Calc 12 — Unit 4 -~
Page 23 ‘V{I: y
To WRITE a geometric series in sigma notation

#o e
%g -
e Figure out the values of @ and r w s n fL \
e Write a general expression for the series, using the format: 7, = ar’™ o
¢ Determine how many terms you have, n. Use this for the number above the sigma. 1=\

Example

Write the given series in sigma notation: 5+15+45+135+405+1215+3645

® o= a=5S

L=\
To Try
la) Write the series: 3 + 9+ 27+ 81 + 243 in sigma notation.

/:3 h=5
2= 2

b) Write the series: 20 + 40 + 80 + . .. + 163 840 in sigma notation.

Vi

az00 % A\n,?,»mm ~ | = 20(

log 2,
n=\ = \lm €% &\
A n=igs
n=%

Pre-Calc 12 — Unit 4
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2. Determine each sum. —2» O =
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Page 24
2. Determine each sum. —2» O =
12 k-2 r=
a) ZSB) n=
2o LV n= -4
¢ J’) i )5—2 n=14 lq>
az%e oz S,? 2(1-®
2 s 2
a=3(%) -3 12

“z_—

S

0
)
m’

oQ
—~
%
W

- \ gz _ L
: N 3~ =\
b) 2.(2)

Py S
n=7

512
2

2. Find the sum of these series, correct to two decimal places.

ks ~ -\ n= oo
) CZIOO(0-3)H — a=l0(03) =03
= o dader oy . _lo
derorming” ¢ 200(0D toiwd % T
to sec § s - 100 (\\ - (00 (03) = 100
a wnde sum e 160 .30 . 0,"7;0
~— VT o =
=402\
? 25[3]

= =B
- & [2
-4 t." 5(2 ’\ 33
- 2 -
"7 Pt T
\/V\J
x
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C_26 More Sequences and Series Practice

Tuesday, December 3,2019  6:17 PM

(v C_25 More Sequences and Series Practice

(Solutions at right)

Sequences and Series — more practice Sequences and Series — more practice
1. 1= the following sequence geometric? 1. 1= the following sequence geometric?
P
a) 10,15, 225,375, bl 7.14,21, 28, 1015225375 5 ) 7142128, M0 T geb fhe ned dem e
VE_is aus aldic Al save nuembi~, ot
o =T SEEs1Ls ehiphying by dhe Some number.
2. Find the common ratio, », of each geometric sequence 2. Find the common ratio, », of each geometric sequence
ay -1,-5,-25,-125,... b =200, 1040, —50, - ay -1,-5,-25,-125,... By =200, 100, — r= 102 _ |
—200 >
= _,/r’. =5
3, Find the next three terms of the follewing sequence 3, Find the next three terms of the follewing sequence
=t -\
a) 386561, $5223, 7880, N O R . . a) 86561, S5223, T8ROM27 (23 k- oL B s s
0 st o4 0 5 15 45— T T
QS22 L ; <
e 7 T A !
4. Find a formula for the nth term of cach geometric sequence. 4. Find a formula for the nth jgrm of each geometric sequence.
sar ar: =5
a) = d 1, = 16384 b) £, =51, =135 a) =4ty = 1638 gggy - ) ==
How =r? il

ot w2

r3227

5. The seventh term of a geometric sequence s 1215 and the fourth term is 45, Find the common 5. The seventh term of a geometric s 3
ratio, then find the value of the ninth term. rutio, then find the galue of the ninth term. ar= a=45=5 U

s1ls = ar; 3 ree 3 =50

T 2=y A

by = 5= S
6. A population of rabbits is growing at a rate of 8% a year. [f there are 160 rabbits in the mitial oA popul::liun of rabbits is growing at a rate of 8% a year. If there are 160 rabbits in the initial
population, create a general tlerm equation, ¢, describing this sequence, Use it 1o find the population, create a general term equation, ¢, , describing this \«.l|uu|w Use it 1o find the
number of rabbits after 6 years, nurmber of rabibits after  years, —lto a,oi)
o) 1728 - -- o= o (1o8) =
Lyr Zys 2253 r,.e.L-E
7. Find the sum of the following geometric series. 1T necessary, round 1o 2 decimal places 7. Find the sum of the following geometric series, 1T necessary, round 1o 2 decimal plawﬂ
- — (-4

) 729- 24348127 . (10 terms) ) 129224348127 4., (101erms) =722 _ -3 s,z 7 i-Cw) ) : < [oxeTH

bl T+144+ 284+ 564+ + T168 by T+144+ 28456 +TL N )
4

o 230y gh 3 S0= 2020 @5

s s e

1o~ tm =Tems
=gkl ko D S.,_}_Q(__J— 1010 |
&, Find the common ratio of & geometric series with a first term of 38 and a sem to infinity of 76, &, Find the common ratio of & geometric series with a Iu-.[ term of 38 and a sum 1o infinity of 76,
=4 Teli-r
- ~¢-76r =3%

s (BT [
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9. Find the general term, 1, . for the deseribed sequences:

. - 11
a) geometric, beginning: -2,1,-=, =..
= L it 3's
by geometric, with ¢, = 75 and r = 5
. . 1
©) geometric, with ¢, = 5 and r= i
10. Find the 25" term of the following geometric sequence: 2,23 6.

1. List the first five terms of the geometric sequence with 1, =8 and r

ra| =

12, Find the requested sum for each geometric sequence

I

ay Find 8, corect 1o 2 decimal places, for =5, r=

by Find 5, for ¢=-3 and r=2

«) Find the sum of the first 11 terms of the geometric series that beging 7-14+28—..,

13, Determine the sum, if possible:

a) 2‘;—4‘ 4
Y

.4
€} Z"‘[E

14, A helium balloon rises 80 meters the first minute afier it is released. Each minute after that it
rises | 5% less than the previous minute, How high does the balloon rise in total?

Unit 4 - Rationals and SeqSeries Page 12

9. Find the general term, 1, . for the deseribed sequey

a) geometric, beginning: =2 1.-
N 2

b geometric, with 1, = 75 and r =5 %:‘];: (%)

©) geometric, with ¢, = 5 and r=

Le=5=4G)

10. Find the 25" term of the following _|,|:0|nc1m. \u]utnu. 2.3, r = %ﬁ -G

b= 2l = 2 -Qotzd m
1. List the first five terms of the geometric sequence with 1,

Bl 974({) a-z (32w, %, %, 2

12, Find the requested sum for each geometric sequence

ay Find 8, correct 1o 2 decimal places, for a=35 % ’(i) /?Eg-
2= (2) )

!
«) Find the sum of the first 11 terms of the geometric series that ln.gin-. T-14+28-..

Sem Ll 2 NG,
13, Determine the sum, if possible: 1=¢2)
o t(8) 7[3J ”

| & - L ”'r,/L,' w 2203 - 203) + 2¢2) > -
/ s )

’ ,.I_;(fq*;(:) ' s(3) rs(3)°

‘zo .

by Find 5, for a=-3 and r=2 S, =

= 1% /z;-*"‘

rises | 5% less than the previous minite, How Ingu does the balloon rise in total?

% , 8, 57.8---

E I




(L
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C_26 Key and T7 Practice Test Rationals and Series

Test 7 Review

m:j C_25 Unit 4 Practice Test Rationals and Series

(Solutions at right)

4 Practice Test

wven the original rational function y = — and the transformed function, »
x

w{ a) List the transformations taking place.

by Complete the tables below. For the first table, give 6 points found on the graph of the original
function y = L In the second and third tables, show the transformed points after
x

stretches/reflections, and finally after translations. Write the mapping notation in the headings of
each table.

'RYRY

E R EEEERE]

)/ ly sketch the final
Label each asymptote with its equation.

d function, Include its asymptotes, using dotted lines,

d} Find the coordinates of the final graph’s x-intercepd and y-intercept.

A 2 Write the equation of each function in the form ;

\
G\"‘ a) . by

1 function y

[]

LB ]

What is

& 1
o‘}«.\ 3. Given the original function v = — and the
x

the tramsformation that takes place’

4. Dhoes the graph of the rational function v =
. {x+hy

of discontinuity?

5, Complete the wble:

[x+alx+h) have a

vertical asympiode of a point

_ b+ 3)x-2)
{x+5Mx+3)

Non-permissible valuets)

Equation of vertical asympiote

Coordinates of POD

Equation of harizontal asympeate

Unit 4 - Rationals and SeqSeries Page 14

Unit 4 Practice Test

1. Given the original rational function y =

and the transformed function, y = i
]

Vs s
4 left
2 down

a) List the transformations taking place.

by Complete the tables below. For the first table, give & points found on the graph of the original
. 1 . .
function y =~ In the second and third tables, show the transformed points afier
x
stretches/reflections, and finally after ranslations. Write the mapping notation in the headings of

cach table. ="t
i

J
I
|
|
/
{

% A
v 2
[
EA .

[ )

[erertent e
“ e -
s -
2 TS ) 05 \

] _in
©) Accurately sketch the final transformed function. Includ® its as}nnpto‘tcs, using dotted lines.

Label each asymptote with its equation,

d) Find the coordinates of the final graph’s x-intercept and y-intercept.

Amiat, leby=0 yeink, lef x=©
- 5 . . £ -2
0= X 2 H— otH
- S 5 -2 /7
= oyt Y= % )
204H) =2 y= £ -2
2x¥8 =5 (4.0 * (o,7%)
x= B gy 4

2. Write the equation of each function in the form y = ik

a)

2 & o (62D
vk
- a a8, a2
2 & T
3. Given the original function v =

x—h
by

= &, contans (-572)
y= 2 e

the tramsformation that takes place”

\

. =
Compry Y= % % oot
_lxta

0
fc\?\kb@ J._t(mh’nuiy

4. Does the graph of the rational function 3

of discontinuity?

5, Complete the ble:

e -z
p=om, T2 J Xt
| function y = — 1 - What is
X hbx el
P |
J7 Frexta CxrzIHE)
= L
Qet2d®

Wwrh) ) '
; Bave a vertical asympiote or a point

L
E s
D oy Lo
{x+ 50z %)

Nom-permissible value(s) X?—L _5/ X £ -3
II—.‘qnalim of vertical asymptote x=-5
Coordinates of POD -2 -5
2.
o | (-2,%)
degrte o= 2

l-Wﬂnl asympsote

Lo Lobom= 2

> 1. @0

;

4 Use k= in simple equabon:

Y=z = =2z
XrS [
-
2



6. Without using technology, maich the equation of each rational function with the appropriate
graph.

. B 5 c 'y
» i
. '(
' IR N P I » vt

7. Write the equation for each graphed rational function,

¥ —-—-————7*\ b z
/’4‘|

o T 0 7
» L

8. Write the equation of a possible rational function that has a vertical asymptote at x=2,a
point of discontinuity atx = -2.5, and passes through the point{6, -3}

9. Solve algebraically. List all restrictions™MPVs,

m NPV »# 132
7.42

15 + (7-*?X1‘5) = 2 (%=

= T3 — 7 = 3%
RS S Sy

S s RN %

10 Solve graphically,
L33
Ir-5 x-l

al dr=

Unit 4 - Rationals and SeqSeries Page 15

=

- Without using technelogy, maich the equation of each rational function with the appropriate

graph. Re
0 vt (Sl R L V“( . Fidr - xC 2 ?Db u
SR T TED 1) B @y}ﬂﬂﬁ) T x4
" -1 gt ‘L""‘M—’ %
97 % 9=
A 7 B E c ey
- a1
. '[
3 | 4 IR 2 () ' L 3
| at#
4 B 1 )y _):*
QY2 ,‘;,sw wesxit
s 1
7. Write the equation for each graphed rational function,
o Xi/x a 7 b} 7 Pod x=—2
Sowt o
x:‘;;\*"f'* ' , _ (x>
"
yolt. WT2 ! &t2)
= e /
MERTE ) a ] it EREDY Y B
7 | -2
s e neel X
. . Tk
o 4 g neef
o x=th @ we it Na. ks E, s e
el x4 in ¢ *1 x> 1
Lotkom . onominatr
o 4
o x=t e f PoD X=75, 5o "'5 - W
xrt o top ¢ + . —
Loffom 4 0 e Bk ) H
it eflecked - ) +
! 50, razh ¥ &
< - "

Cxrlt)

8. Write the equation of a possible rational function that has a vertical asymptote at 1=2,a
point of discontinuity atx = ~2.5, and passes through the poine| 6.-3)

Sulshise 2. al 6+2.5)
. 3= 2 - 2.5)
y= & (xx2.5) (63) " (oyer2s) Y= %)
(x-2) (x+25) 3= a(s ¢

(O,

9. Solve .nlg\.br.nc.ll]) List all restrictions™PVs,

o .r" 9”=_\-;3 NOVs: -3 &
W Xt 3
(W3 -3) 4oz K
()@3){)( T23) Xt3 o = - Zx
= .,L
uH[ 8 \* W) = GBI 33(* x=-3, if ﬁivj
i/s)% )} },(*}/x q = :/L{w:;)x -
by ] j_W
Sl x- a7 J @ -C 12)

2(s)

(SH)[ 3,y = 7
Sk2 ;7
(55/13( y ) = (5¢-2) (s) e ams ET / -m

s e
i P 2y = 25x

Sx 2 _Jxt3-25K +0 =0
Cxf -2t 13:=0
VUsc ‘L

wndebic Broads & solve

10, Solve graphically.

-5 v

al dr=

Y = 3x
(. en
x-S




11, 15 each sequence peometric? IFit is, what is the common matio,

a2 408 16, b 0.6, (.06, 0,006 ch 24,6, 10, 16,

12, State the common ratio, then list the next 3 terms of each geometric sequence,

apl, 3,927, . b) 5, 15,45, -135, .. ch b,

[
L |

13, Far ench geometric sequence, write o formula for ¢, ond wse it 1o find the indicased term

ap 001, 008, 064, 502, Give 1, formula. Use it o find ¢, .

by 12 D), BADD, SERL 4116, .. Giive 1, formula. Use

14, Use the 5, formula to find the sum of the first 10 ferms of eoch geometric series,

020460+ 150+ 540+ Suatd)
ca(iT
B0 3T5 4281254 2109375 ¢ -

eh L5 6.25+ 15625 - 390625+, .

15, A doctor prescribes 200 mg of medication on the first day of treatment, The dosage is halved on each
suceessive day. The medication lasts for seven days. To the nearest milligram, what is the total amount of
medication administered?

b, A stucent band has two choices of payment 1o receive for 50 hours of performance.
Chodee 12 $0.10 for the first howr, $0.12 for the second hour, $0.144 for
the third howr, ete.
Cheice 2: $100 for the first 10 hours. 200 for the second 10 hours,
S44K) For the third |0 hours, etc.
Which set of payments should the students choose fo receive?

17, IF the infinite geometric series has a finite sum, find the sum.
AR 4+27+94 34,

by 140+ 35 4 875+ 2IBTS 4, ..

€P204 3+ 4546754 .,

AyS-25+125-625+ ...

TH. Wrate each series using sigma notation.

a) 40+ 2+ 10+ 5+ 25 by3 49+ 27+ R+ 243 + 729

14, A ball s dropped Prom a belght of 2 meters o a Moo, On esch bounce, the ball e
to 50% of the height of the previous bounce, Caleulate the tofal vertical distance (up and
down) the ball travels before coming to rest.

20. Write each series in sigma notation,

A SH T+ VUS4 1254 1725

ByZ4fe 184, ..

CPIFHHIT 4 TR

x+4
HEJEANEN
e oxtd

§6oy -

{

=  z+x4
g
/;(-(Nji-“') — AP = e ) xF-4
s ]
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11,15 each sequence peometric? IFit is, what is the common matio,

ap L2408 16, b 0.6, (06, 0,006 ch 24,6, 10, 16,

yes, o= 2

Yes, r= 0-1 not geometeic

212
apl, 3,927, by 5, <15, 45, 135, . o6 2 =
i
r=3
=3 (=3
405, ~121S, 3645 = =2 2
31, 243,729 > T8, F R

13, Far ench geometric sequence, write o formula for ¢, and wse it 1o find the indicased term

wt
Give r, formula. Useitto find ¢, . ¢, = 0.0V (3
L -oel (8 =27.48

ap 00l 008, 064, 502,

by 12 D), BADD, SERL 4116, .. Ciive 1, formula. Use itto find o,

3100
S

= = 0.1 ty= 12000 (07)"

- a2y
tom oo 07) < 9g3.25l6

14, Use the 5, formula to find the swm of the first 10 ferms of ench geometric series.

Sp~ 2o (i-37 S0 480
=

ap 20+ 60+ 180+ 540+

b S0+ 375+ 2125+ 2109375+, Sp- 50 U_msﬂ) BTR]
-0 7S

eb L5 6.25+ 15625 - 390625 +.. .

Sp= 25(1=(38)) 163025
EyETS)
15, A doctor prescribes 200 mg of medication on the first day of treatment, The dosage is halved on each
suceessive day. The medication lasts for seven days. To the nearest milligram. what is the total amount of
medication administered?

5711%053_; 347.3

b, A stucent band has two choices of payment 1o receive for 50 hours of performance.
Chodee 12 $0.10 for the first howr, $0.12 for the second hour, $0.144 for
the third howr, ete.
Cheice 2: $100 for the first 10 hours. 200 for the second 10 hours,
S44K) For the third |0 hours, etc.
Which set of payments should the students choose 10 receive”

Seo g,no(l—t.:f" 5
o~ -1z - oo (1=27 - Taw0e
5,12 Ss= deo =2

17, IF the infinite geometric s b . fimite sum, find the sum.

S:(,—_"—,,;— =S

PRI R R

BI04 354 RIS 4 LIRTS 4. L WO st
rz0a> ST

€204 W45 ETS 4L 2 US o fmdese

AyS-25+125-625+ ...
5 _ .-
S= T B3

TH. Wrate each series using sigma notation.

a) 40+ 2+ 10+ 5+ 25 by3 49+ 27+ R+ 243 + 729

r=Y<3

19, A ball s dropped Prom a belght of 2 meters o a Moo, On esch bounce, the ball e
to 50% of the height of the previous bounce, Caleulate the tofal vertical distance (up and
down) the ball traviels before coming to rest. Sum= dnp 4 ufs + downs

l+o.54 0.25---
l40.S702S ==+

wy
down
20. Write each series in sigma notation,

A SH T+ VUS4 1254 1725

;i s’

Py
P26 184, .. v=3, 00 et e il
AL have e
@GS S A i,
-1 23, e -leret
" TS et )
CIIHAE 12+ THR

H"';M.}:M;»u"‘ Now we kaos W Terms :
D b
)

s

28 = 3(a)



AF+ 52 Ti
=  =zx4

/;(*M;(-{-A) 7 AN = e -\ xF—q

id J

VA

PO>
x=-\ @ x--4
R S
HA= o Y
9 y= %
X-mb r _\>
(Y0 Z 37 C‘% E
4
0=1\7 1
no x-wt \
|
U—\v\‘tf lk
\ \
I N—s

y=o
0 T\\
3 () {

! 3| -4, ey x6Q
Vo Eylyrd,gros®
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