November 14, 2019

be sure to have your Formula packet out on
your desk today ee

The solutions for yesterday's HW have
been posted for you to check tonight. If
there is time, we will go over them toward
the end of the class.

Today:

0 4 3 3§ J

New Unit on
Sequences & Series

e . )
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Heres oo cesval defrnition:

A seguence s a list of numbers

Cor othar Hhings) thet chengts
aceord t'nj to Soms Sort of (Jo&}crn.

Theve ovre Fintte Sequentas Haat just stop ofter o
ceitean numbelr of ferms.

Like flais quy:
“3,1,5,9,13,17, 2
And flure ove intinte seguences Hhed keep on
gomg foreves and evex,
Likes

o,z,H,L,8,l0,12,...
A ‘
Thase Hhree dots maeens

et (+ keeps going.
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Notes Poc\<e‘r

HereS o cosval defrnttion: @

A seguence is a list of nombers
Cor other %\Mjs) Hhet chengts
accord “"'j to soms sort of pedten,

Sequence (A second definition )

A list of numbers, called zerms, written in a specific
order. Each term has second number

associated with it that relates to its position in the
sequence.
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s a\\

o \gou +\ne
%y\m \DO\S

Sequence (A second definition )

A list of numbers, called ferms, written in a specific order. Each
term has second number associated with it that relates to its
position in the sequence.

Wi numbers, we osvally assign esch spet with
o 5pe.c.fc~l‘5ymbol‘-

QA 02,3, 04, Qs,..., On

N 0
Each of Huse s his (s called
celled o “term.” o nthLerm,

Free
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nt Lerm /\l @

Q-l, &-1.' O\3,Q‘f,.--,&’l,--v

L "™ Fern (s aiven by o formule.
We cet Ul this dformoleto buotfd 1ha
Sequents..

Cin is known as the U
explicit formula

Let'’s build e sequence Lhosc N erp os qiven

oy

Can = Ln"sf\

£ we let Nz, well gt Hr First Ferm of e
.Sc-z,umu.‘-

N=1 = o= 2-30)= -}

£ we let n=2, we;l( g»d’ Ha second terma:
O 27-3(2) 2 (-2
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1€ we let n=3, el ot Hae Hhivd term

oz = 2°-3(3) = -
ond S on.-.

On = A ~3(9)= .|
Gs= 2°-3(5)= 17

o= 2°-3{L) = 46

So, ovl Sequenc 1§

~t,m, -4, 17,496, ...

For this class, you will be responsible for
two types of sequences for the most part.

a) Arithmetic Sequences
b) Geometric Sequences
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Arithmetic —
Sequences vl|l 25811,..
—
Cj ¢ || 26,10,14,18,..
1511,7.3,...
L
Io 19,16,13.10, ...

Geometic
Sequences

(=.15 30, 20, S,

(-2 o4

F=L 1o , 1, &

(=C S \0, 20, 40,,...

S

—

\ W, .-~

£l

\ eQ0O0\

" = 0)
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Atm Jrodg\j

Create and use an explicit formula for
ARITHMETIC SEQUENCES

Find the Sum of anARITHMETIC SEQUENCE

Finding the Explicit Formula

(nth term)

for Arithmetic Sequences

Ui

O
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5 15, Q_%J3%)00000c
)
What is ifference 2 {(i)

Therefore, d= )@

Starting from 5, how many differences do we need

to get to the Sth term?
6th term?
7th term?
50th term?

ULV\: 6 8y \O <ﬂw

&

examele Find the explicit formula, a,

~
o, 10,4 13, ...
Do O

@ﬂ~<b+\4(“\3

®
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[ R
Gwonr on or tanatic Seyuence
Qi Gz, Ga, oy Oy one
Mot has e diference of d,

. vt w[v\ 'S
/O-n: ct (n-Nd 7

- =
-\--1-- ------------------------------- e TN
h th
2’5 | Then term of an u, =u, +(n-1)d
arithmetic sequence ~
- - . n, , n,
The sum of » terms of S =—Qu+(n-1)d)=—(u;+u,)
: : 7 2"
an arithmetic sequence = =
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Ua= U, + (009

from Algebreo T =
L, =

. Find the 85th term of the sequence
3,8,13, 18, ...

=3 5000
U = 5 SN
Ugs - QZ}
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E’Xo\mF\L From o AN ferw— WS\Q
The 32nd term of a sequence 1s 349. .'

The first term 1s 8. What 1s the common difference ?
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A secieS 13 Y sum of e Sep}umca..

Here's o Seguenc
1,2,3,4,35

Here's Hae Correspond ing series:

| +2+t3+49+ 5

A frue story
about

Carl Friedrich
Gauss
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Here was the day’s proloton:
Add e lntegers from | 4o 100.

ﬂ""‘[ 3°+ ot v slatr. hoards avd chelk end
Storted hmmMn',\ﬁ aw“yl_

=S
\*’l 3+3:(9 ("""“/"/O
ots = o 15¥ G =2)
G - 1Y 25+§=3C  Sbrg_

P 213+ 4+, 450+ 51+ ,,,,97+ 9% + 99+ 100
Tare’s o podtern juve !
Chack ¥his out:

|+ 2+ 349+, 50+ S51+-.-TATH9§F+ 99+ 100

.
=1

iol

el

fel

tel
There cre S50 Paic“s of i0]...

Thats o o) = 5050
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ko up NS I
on AERITES

@ Find e sum of Ha in+€82-?'3 from l\b@

(| to HO
|l B \QJ\%-QQ-———. 38 )EQ )HD
i
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e Find the sum of the terms in the
Cf-“%’ sequence from a, to a, using the
same method if there are n terms.

O\ N ) of‘-‘uv\
7 e 77‘5\Q%)°\°\)\©0

Arithmetic Series

Te £1ad s sum of Hae £irst
N +ermse

Cut Q1+'Q3+---+ On

N
Sa= 5 (attan)
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1B formula Packets 0,11, 1 0.

%“ i 2 (U' ' Uh\ %WO@O

The cool thing about his formula 1s that it works
on an ODD number of terms

3+13+23+33+43
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@ Vemember  Find the 85th term of the sequence
— = 3, 8,13, 18, ...

][nsﬂ—eo.é) £ind ¥ne 5,“1‘_ ofF o\ %%

e ? N ot (\\\)2\ j‘\NQ S
\ S\Kz} AN Qg\ Lob} OZ 7 )U\% C\WQLH)/
C A ‘50’( U z\r}

&
*) Lerermine the number oF lervns

\n the Sequence
\ -
D, Ay , 0N, e, - 36

L\ _\"\n@i\ g\"ﬁ ‘H\Q SUWN o
&) Then ind only fhe ?)5-\\" term
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T 2%+ e+ Tk

ok the Swe
Fmif Jvfw Sov(es

) Determine the Pumber oF tervs

\n the Sequence
DY, Y Y T 6

J
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b) TThew §ind the svw o

<) Then find only 4 '5'3*\1 Ferm
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(a)

[Maximum mark: 15]

Consider the function f(x)=x*-5x" +6x—3+l, x>0.
x

Find the value of f(x) when x =5 .

The function f(x)=x*-5x*+6x-3 +l, x>0, models the path of a river, as shown on the
X

following map, where both axes represent distance and are measured in kilometres. On the

same map, the location of a highway is defined by the function g(x)=0.5(3) +1.

north : ‘;ﬁver
1 1
1 '
1 '
1 ' J
1 '
1 1
\’& i highway
A U
\
Orangeton % /
- T T 1 T 0 13 1 T ' T T T 1 T Tx
/=5 -4 -3 -2 - N2 3,4 5 6 7 8 97
‘v -1+ ‘\ "
H \ !
Ay 1
-2 \\ 'r
AY !
~3_ \\\ /I
—4

The origin, O(0, 0), is the location of the centre of a town called Orangeton.

A straight footpath, P, is built to connect the centre of Orangeton to the river at the point

where x =—.
2
Find the function, P(x), that would define this footpath on the map.

() @

(i)  State the domain of P.

¥y
¢ north i i river
} lI Il
1 l
1 '
1 !
1 '
1 1
1 M ' highway
S, .
\ ]
Orangeton % !
¢ 4 I T I 1 0 1 T I ' I I T I I lfx
=5 -4 -3 -2 - 2 3,4 5 6 7 8 9
i =1 4 \ "
J 3 i
] _2_ “ ,l
\ !
AY !
~3 \\\ ,’
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north i 5ﬁver \
' i
! '
' '
' '
' '
' 1
1-& | highway
\ T ‘
Orangeton| ' /
(7 T T T T 0 1) T T N T T T T T T X
/=5 -4 -3 -2 - N, 2 3!/4 5 6 7 8 9%
=13 \ :
\ 1
{ o) ' !
\ !
) '
-3 N
4]

Bridges are located where the highway crosses the river.
(c)  Find the coordinates of the bridges relative to the centre of Orangeton [4]
Astraight road is built from the centre of Orangeton, due north, to connect the town to

the highway. .

(d) Find the distance from the centre of Orangeton to the point at which the road meets

the highway. [2]
This straight road crosses the highway and then carries on due north.
[2]

(e) State whether the straight road will ever cross the river. Justify your answer.

The diagram shows a circular horizontal board divided into six equal sectors. The sectors are

12.
labelled white (W), yellow (Y) and blue (B).

i is pi i i d when it stops
A pointer is pinned to the centre of the board. The pounter is to be spun and _
thzO colour o?the sector on which the pointer stops is recorded. The pointer is equally likely to

stop on any of the six sectors.
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Eva will spin the pointer twice. The following tree diagram shows all the possible outcomes.

First spin Second spin
1 Blue
6

Blue Yellow

h
2 White

O\

Blue

¥

W=

Yellow

Yellow

b=,

White

Blue

Nl—-
o=

White Yellow

1

2 White
(a) Find the probability that both spins are yellow. 2
(b) Find the probability that at least one of the spins is yellow. B
(¢) Write down the probability that the second spin is yellow, given that the first spin is blue.  [1

6.  [Maximum mark: 14]
. 1 1
The function /(x) =3x’ +.5x1 +kx+5 has a local maximum and a local minimum. The local
maximum is at x=-3,
(a) Showthat k=-6.
(8]

(b)  Find the coordinates of the local minimum.
(c) Write down the interval where the gradient of the graph of f(x) is negative.

(d)  Determine the equation of the normal at x = -2 in the form of y = mx + c.

2]
[2]
(5]
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Aééfahw\en'l‘

Wox keheest
Use ﬂooé notaxion

The solutions for yesterday's HW have
been posted for you to check tonight.
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