Arithmetic Sequences Lesson #1 :
Investigating Patterns and Sequences

Overview

In this unit we investigate patterns used to define types of sequences. We then focus on
arithmetic sequences and apply formal language to increasing and decreasing linear patterns.
We derive a rule for determining the general term of an arithmetic sequence and explore

problems relating to arithmetic growth and decay.
As an extension we explore arithmetic series.

Investigation 1

Jesse is making a tower using playing cards. Row 1
The top three rows of the tower are shown. ow
Row 2

The top row (Row 1) requires three playing cards. Row 3

The second row (Row 2) requires six additional playing cards.

Continue the pattern for two more rows, and

complete Tables A and B below. _ 1n arades § and 8 yeu
P ~T P e hews fo &ﬁem@% ne
o fpernula From i€
Table A Row Number 112131415 mm Im %%éggii%ié;?
Number of Additional 5 | 6 He Foous on nvestigatin
; q |1i211s erps fo jdentify
Cards in the Row different hypes of
Sequences, a sKill which
s t aderns
Table B Row Number 112131415 of ﬁiﬁg@gﬁwm are
able - rore difficull o iderkify
Numl?ertﬁf Enangles 113 151 3F1|9 In Hae nect tesson we
1n the how develope & Fermula and
use this Formula for
patterns of numpers
Investigation 2 which are arithmetic.
Row
Each row in the triangle, named after French 1 1
mathematician Blaise Pascal, begins and ends with the 1 1 2
number 1. DB 1 2
1 ¥3% 3 4
Apart from the ones, every other number 4 6 4 5
in a particular row can be determined by
adding the two numbers diagonally above it. V5 w o 5 | 6
I o 15 20 15 b ! 3
Continue the pattern for rows 5,6, and 7,
and complete Table C.
Row Number 1121314151617
Table C 3 N
um of the Numbers
in the Row 1121418 |lo]32]64
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506  Arithmetic Sequences Lesson #1: Investigating Patterns and Sequences

Investigation 3

Triangle 1, shown in Diagram 1, is an equilateral triangle with sides of length 32 cm.
A smaller triangle, Triangle 2, is placed inside Triangle 1 by joining the midpoints of Triangle
1 (as illustrated in Diagram 2). The pattern is continued as illustrated in Diagram 3.

22,

Diagram 1 Diagram 2 - Diagram 3

a) Diagrams 4 and 5 in the sequence have not been completed. Complete each diagram.

Diagram 4 (incomplete) Diagram 5 (incomplete)

b) Complete Tables D and E below.

Triangle Number 112131 41}5
Table D T—]
ngth of Side
of Triangle (cm) 32116 | 8| 4|2
Diagram Number 112 13]14(5
Table E N o Toles of
umber of Triangles o
any Size in the Diagram L1s|(aje|nr@
Investigation 4

The mean daily temperature in Prince George on Dec 1 was 8°C. For the next six days, the
mean daily temperature decreased by 4°C each day.

Complete Table F below.
Day Number 112131415
Table F
Temperature (°C) 8| |o |-4]-%
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507

In each of the tables A - F, the top row consists of the natural numbers 1, 2, 3, 4, etc.,,
and the bottom row consists of a sequence of numbers related to the natural numbers
in a specific order.

The first table you
completed was

The sequence formed is 3, 6,9, 12, 15. The sequence consists of tergls.

Table A

Row Number 1 213 4 15
Number of Cards in the Row| 3 6 | 912115
—
A
£,=3 t3=9
‘;2 =l k“ =242 ...

The first term, written ¢, is equal to 3. The second term, £, is equal to 6; 73 =9 etc. The terrn s
represented
by the variabl

£ and e
SubScript

Class Ex.r#-l_g
’ o
|

CBnd oud the
whont you ure
atbiplying by, fake
e rerm and
4ide  if by the
elous revm . IF
& % vepeaks, it
Hae constant

‘oble ©
1tk k321t

In each of the following:

a) Complete the table using the information from Tables A - F.

represents the
berm number

_-m“%ﬁ‘ .
b) Complete the statement, explaining how to find the next term in the sequence ex = %}zzﬁ%
from the previous term using only addition or multiplication. (term 5)
¢) State the next two terms of the sequence.
Table A (pg 505) Table B (vg 509
n| 1123145 n|{1]12]3]4
L1316]19l12]18 LV 318134
A T A
*3 43 %3
The next term can be calculated by The next term can be calculated by
odding 3 Yo  the previous term. C\éc\'\ﬁg 2 Yo _ the previous term.
tg=_ 1% and t;_ 20 . te=_\\ and ;- 3
Table C (py S6%) Table D (pa 506)
n|1]12]13(4]5161]7 n|1123]4]5
Loy | 2149 |16]32]64 13206882
The next term can be calculated by The next term can be calculated by
\ th oustermby 2 _mulhipl by h
tg=_128 and fo. 256 . te=__\ and &7, Y2

RN&
3Tty ?‘r\h:.f%
gty &%= )

continues to repeat
e term you
e f‘“ﬁu %%%ﬁﬂ}'m bﬂ
15 C

£

fhe 4 does not

) P

Table E (py 506>

n | 11213

4

5

115 (q

13

3

"€Qk, then the Sequence The next term can be calculated by

not Ao mebric

+ Can e anthmetic
ﬁ@ﬁ%@ﬁ@?’u m(}m B -
¢ feyd mg}

& will be
ething Similar
Fis inTlesgan 2

adding 4 to

t6 = 2\ and t7 — 25 .

the previous term.

Table F (fa S06)
nl1l213]4]5

1 8|H |0 |-M]|-8
The next term can be calculated by
adding -4 o the previous term.
tg=_=12 and t;_ -\b
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508  Arithmetic Sequences Lesson #1: Investigating Patterns and Sequences

Types of Sequences

There are different types of sequences.

A sequence in which the next term is formed by adding a constant (positive or negative) to the
previous term is called an arithmetic sequence.

(positive or neganve) is called a geometric sequence.

There are other sequences, which are not arithmetic or geometric.

For example: Sequence of Prime Numbers 2,3,5,7,11, ...
A Fibonacci Sequence, 1,1,2,3,5,8,13, ..., is a special type of sequence
which occurs in nature in such things as seed growth, leaves on stems,

petals on flowers, etc.

In the remaining lessons in this unit, we focus on arithmetic sequences.
Geometric sequences will be studied in a later course.

Sequences
Arithmetic Sequences Geometric iquences Other Sequences
Addwng o constant Hulk pluing oy
a an‘ix-qn‘\'

“l cussEx.#2 | Classify the sequences in Tables A - F as arithmetic sequences or geometric sequences.

Lﬁ%{g | Ari-HnmeHc = A,BE  F
c,b

\

Geomelric

Finite and Infinite Sequences

Finite Sequence - a sequence that has a specific number of terms.

eg. 4,10,16,22,28 or 2,4,8,16,..256.
3 Ends ot a specific

Infinite Sequence - a sequence that has an unlimited number of terms.

eg. 4,10,16,22,28 ... or 2,4,8,16,.
4‘%% Does not end, 1s m?mﬁﬁh%é %j
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Arithmetic Sequences Lesson #1: Investigating Patterns and Sequences 509

A Sequence as a Function

A sequence can be regarded as a function relating the set of natural numbers to the terms of

the sequence. . .
q % notural numbers dre whole

i gﬁm%m@ o %m?%%éﬁ WoOT
onneck the points =

The domain of the function is the set of natural numbers.

The range of the function is the set of terms of the sequence.

VA A o e A

Some sequences can be represented by linear functions, and some can be represented
by non-linear functions.

Using the information in Tables A - F, plot the points (n,,) on the grids. In each case,
state whether the function represented by the sequence is linear or non-linear.

Al (A kTable A t A Table B . t, A L Table C |
16 | I 64 |
14 |- 7 56
12 6 48 |
10 5 40
8 " 4 32
6 SPS . .3 24 |
4 2 16

[ | : ‘ ; i
2} 7 1 e — 8 |
; ‘ ; : ! ) o ;
0 | | > O i H ?> O 4 = >
1 23 4 5n 1 2 3 4 5n 1 23 4 56 7n
Linear Linear Non-linear
Ay - Table D t,h TableE Table F
! ° '
32—« 16 .
281 14 |
o 6
24 12 - y
20 10 )
16 ® 8
0 —
12 6 . Ll 12345,
8 . 4 B
RN I T R 73 R ~ -
| . * | -6
e 0 > B
1 23 4 5n 1 23 4 5n -8 ' —
Non- linear Linear Linear
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510  Arithmetic Sequences Lesson #1: Investigating Patterns and Sequences

Class Ex.#4 || Circle the correct alternative in the following statements.

a) A sequence in which the next term is determined by adding a constant to the previous term
is an gfithmetic/ geometric sequence.

The sequence can be represented by a(JinearJ non-linear function.

b) A sequence in which the next term 1s determined by multiplying the previous term by a
constant is an ctic (Béomefricsequence.

The sequence can be represented by a linear /fon-lineat:function.

Complete Assignment Questions #1 - #12

Assignment

1. Consider the pattern of squares within squares shown below.

\ 5 2
° 3 ‘ >
3 8/ Y

Diagram 1 Diagram 2 Diagram 3 D‘“&“ﬂ"‘ u

a) Draw the next diagram in the pattern in the space above.

b) Complete the table. Diagram Number 1121374
Number of Triangles
in the Diagram 418 (12)1

¢) Consider the sequence of triangles in the table above.

(i) Complete the statement explaining how to find the next term in the sequence from
the previous term.

The next term can be calculated by _Add\ Dg 4 {o the ‘gggygggs Yerm .

(ii) State the value of the following terms. £, = 4 5 =20 # = 24

(iii) Circle the correct alternatives.

The sequence is and can be represented
by a‘ non-linear function.
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Arithmetic Sequences Lesson #1: Investigating Patierns and Sequences 511

. Consider the following pattern of squares.

Diagram 1 Diagram 2 Diagram 3 Diagram 4 (incomplete)

a) Complete diagram 4 in the pattern.

Diagram Number 11213 | 4

Number of Congruent
‘Squares in the Diagram [ T 8

b) Complete the table.

¢) Consider the sequence of squares in the table above.

(i) Complete the statement explaining how to find the next term in the sequence from
the previous term.

The next term can be calculated by _multiplying Yhe previoudterm by 4

(ii) State the value of the following terms. #, = &4 5 =256 £g = 1021

(iii) Circle the correct alternatives.

The sequence is an arithmetic /(@eometrid) sequence and can be represented
by a linear /fon-linear)function.”

. For each of the following sequences, determine if the sequence
is arithmetic, geometric, or neither.

SA RS I PR e T B % .
a) 1,2,3 b) -1,1,-1, ... ¢) 12,60,300, ...
Air\+hmehc Geometric Geometric
3 1"53 T £0 41 %t 40-8B) +(-68) ...
d) 3.9,37 2187 e) 1,1,2,3,.. f) 250,200,150, ...
Nﬂ“‘:&f le you are Arthmetic
eometric n oy or multiplyin
G by a conctant 3 Puin3
. Classify each sequence in question 3. as a finite sequence or an infinite sequence.
a) finite b) infinite ©) Wnfinite
d) @inite e) infinite f) \nfintte

. Write the next three terms of each of the infinite sequences in question 3.
by 1,-1,1 C) 1500, 3500, 3% 500
e) 5,%,13 $ 100, 50,8
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512 Arithmetic Sequences Lesson #1: Investigating Patterns and Sequences

6. For each of the following sequences of numbers:
D o Identify the type of sequence as arithmetic or geometric.

We Write the next two terms of the sequence.
w)» Describe a rule which can be used to form the sequence using addition or multiplication.

45 +8 T *H 3
a) 5,10,15, .. b) 5,10,20, ... ¢c) -8,-5,-2,..
1) Anthmere ) Gieometric D Acithmetic
W) 20,25 i) 1o, %0 TH R
W) Mulkiply the W) Rdd 2 +o Ay
) 2dd B Yo the 3 e
previous kerm "CVQ‘_WS Ferm previous verm
d) 80,40,20, .. e) 25,18,11,.. f) -8,-11,-14, ..
o @% ) 4= (=3Y  4R)
1) Geometric 1 Arithmekic D Arithmetic
W 0,8 W w,-3 W) -13, -20
W) Multply e W) PAA -3 Yo Yhe W) Add -2 Yo the
previous ‘erm previous ferm previous revm

by 3
7. A fractal is a fragmented geometric shape that can be subdivided into parts, each of which is
a scaled down copy of the whole. There is increased complexity of the shape at each step.

An example is shown below.

Diagram 1 Diagram 2 Diagram 3

a) Diagram 4 has been started below. b) Complete the table below.
Complete the diagram.
Diagram 4 Diagram Number 11 2|3] 4
Number of New
Triangles in the Diagram L3792

¢) Classify the sequence as arithmetic,

@eometrio) or neither.
Multiply the previous term by 3

d) Determine the eighth term of the sequence.

te =3l DKB
ko= w3

":1 = q Dr 3
Lty 2193

Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.



Arithmetic Sequences Lesson #1: Investigating Patterns and Sequences 513

8. The reproduction of bees in nature follows an interesting sequence. Whereas the female
bee has two parents (a mother and a father), the male bee has only one parent (a mother).

a) Complete three more generations of the family tree for the male bee below.

@]

The bee in the first row is the child
of the bee in the second row.

]
\
?

|

$
) /\
S T A

O
9
™~

\
T 9 o @ (Row )

b) Complete the following table.

Row Number 1 2 3 4 5 6 7
Number of Bees in
the Row 1 1 21315|¢% |13

¢) Is the sequence represented in the table arithmetic, geometric or neither?
Neither

d) How many female bees are in row 77

8

e) How many bees are in the eighth row?
Fibonacci Sequence

g1z = 9y
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514  Arithmetic Sequences Lesson #1: Investigating Patterns and Sequences

Use the following information to answer the next four questions.

The graphical representations of two sequences are shown in the grids below.

Sequence 1 Sequence 2

Y U WA

16 I TN RO S ‘. 40 1

14 | 51

21 , 30--@

8 9 20 Q-

61 15 ®

4 - e 10

2 T 5 .

o L2 > 0 >
1 2 3 4 5n 1 2 3 4 5n

9. Explain how you can determine which one of the sequences is arithmetic.

I¢ the graph 1s Wnear, dhe Sequence (S arithmetic
(Sequence 2 is arithmetic)

10. For each sequence, describe a rule for determining the next term from the previous term.
Seq’uem‘,e | = Muitiply Yee previous +erm by 2

Sa\‘uencf_: 2= pdd -8 Yo the previous rerm

IVERIER11. The eighth term of Sequence 2 is
Choice A s Le= 15 btﬁ

) EGT\O*;
@ 0 ‘:a:‘SS‘
C. -5 Ly= ¢

NEEEeal 12. The eight term of Sequence 1is 12¥ .
Response

(Record your answer in the numerical response box from left to right.) 11218
hg =216 Q 1
tg = 32
k3 = oY )2
bg = 23272
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Arithmetic Sequences Lesson #1: Investigating Patterns and Sequences 515

The following investigation can be used as a lead-in to the next lesson. The solution can be
obtained by drawing a grid and using counters or coins; however, greater understanding may
be obtained by having students act out the situation.

. Group
Investigation

C

_d
nlwv|l wnl >
il n|lwulw

Eight students are arranged in a 3 x 3 grid. Students can move either left/right or up/down
into an empty cell. A “move” consists of any one student moving into an adjacent cell.

a) Determine the smallest number of “moves” required for the student in cell Al to end up
in cell C3. 13 woves

b) Extend your thinking by developing a strategy for determining the smallest number of
“moves” required to move a student from cell A1 to cell Z26 in a 26 x 26 grid.

Grid ¥ of Moves

2% 2 5
253 12 looks like an Prithmetic Sequence
(add & Yo the previous ‘erm)

Uyt 23

_5 Extend e pottern for a 26x26 qrid.
Now witl get \103 moves

¥ Thevre S al\so o vrule o %e-\ Erom %‘ﬂd size Yo '56\’ of mMoves
Y_(%ﬂéﬁ&e‘)(ﬁ)l -\l = % of moves

(26 x8) -\ =
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516  Arithmetic Sequences Lesson #1: Investigating Patterns and Sequences

Answer Key

1. a) 2. a)

)
V

b) 8,12,16 b) 1,4,16,64

¢) i)adding four to the previous term ¢) i) multiplying the previous term by 4
ii) tj=4,15=20,t6=24 ii) t4=64,15=256, 5= 1024
iii) arithmetic, linear iii) geometric, non-linear

3. a) arithmetic = b) geometric  ¢) geometric  d) geometric ~ e) neither

4. a) finite b) infinite ¢ ) infinite d) finite e) infinite

5. b 1,-1,1 ¢) 1500,7 500,37 500 e) 5,8,13 f) 100,50,0

6. a) Arithmetic. 20,25. Add 5 to the previous term.
b) Geometric. 40, 80.  Multiply the previous term by 2.

¢) Arithmetic. 1, 4. Add 3 to the previous term.
d) Geometric. 10, 5. Multiply the previous term by %
e) Arithmetic. 4,-3. Add -7 to the previous term.

f) Arithmetic. -17, -20. Add -3 to the previous term.

B

b) 3,9,27 «¢) Geometric d) 2187

b) 2,3,5,8,13 ¢) Neither

9 . If the graph is linear, the sequence is arithmetic. Sequence 2 is arithmetic.

f) arithmetic

f) infinite

d) 8 e)21

10. For sequence 1, multiply the previous term by 2. For sequence 2, add -5 to the previous term.

11. B 12. 1 2 8

Group Investigation
a) 13
b) 2x2grid — 5 moves. 3 x 3 grid — 13 moves. 4 x 4 grid — 21 moves.
Extend the pattern: 26 x 26 grid — 197 moves.
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Arithmetic Sequences

Arithmetic Sequence

An arithmetic sequence is a sequence in which each term is formed from the preceding term
by adding a constant (positive or negative).

Complete the following for the sequence 7, 10,13, 16, ... .

¢ Each term is determined by adding 3 tothe previous term.

e Calculate the differences: t#,-¢ = 2 ti—t, = 2 =ty = _2
{0O- i3 -10 {6-2
Notice that there is a common difference between successive terms.

The common difference in this example is _ 3 .

Finding a Common Difference

To find a common difference in an arithmetic sequence, we can subtract any term from the
term after it.
For example 1, — t; = common difference, or

t5 — t4 = common difference, etc.

common difference = ¢, — 1, _

classEx.#1 | Consider the sequence 16,13, 10,7, ... . ta-by 2 13167 -3
' ta-t, 5 10 -123:-3

The common difference in the sequence is_~3 . Y
Tk 3 -\0: - 3

For each of the following :

e Determine which sequences are arithmetic.
e Find the common difference for those sequences which are arithmetic .

11 1
a) 2,4,6,8,.. b) %’Z’—g’ﬁ'" c) —10, 4,2,8, ... d) 4,8,16,32, ..
Arithmedic Not Aeitametic Nok
Common _ 4 P rithmetic common ¢ Prith metic
difference ~ difference

In an arithmetic sequence we often use the following terminology.

The first term in an arithmetic sequence is represented by ¢;, or a, and
the common difference is represented by d.
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518  Arithmetic Sequences Lesson #2: Arithmetic Sequences

: 2t p2common difference
Class Ex.#3 | State the values of a and d in the following sequences:
&
P i) -8,2,12,22,.. ii) 15,10,5,0.....
T d=\0 a=15

-5

Invesligation Investigating the Formula for the General Term

of an Arithmetic Sequence
Consider the sequence 2,12,22,32,42 ....

a) State the following
=2 nh=1) $B=22 4=32 =H2 a=2 d=10

b) Complete the following pattern which describes each term in the sequence in terms of
the first term, a, and the common difference, d.

t1= 2 tI: a

L= 2+1(10)=12 th= a+(1)d

= 2+2(10)=22 = a+2d

4= 2+ 3C0)= 32 4= a +3(d)

5= 24400) = 42 5= a+ H)
0= 7242900): 292 fp= 0t 20(d)
tq%ﬁ; 2 + (n-1)(10) t,= o+ (n-\)Cd)

Y represents any notural 4

The Formula for the General Term of an Arithmetic Sequence

The formula for the general term of an arithmetic sequence is

| t,=t+(n—-1)d or | t,=a+(n-1d

where, 1, is the general term of the arithmetic sequence
a = ty,1s the first term

d is the common difference
n is the position of the term in the sequence

The general arithmetic sequence is a,a+d,a+2d,a+3d, ...a+ (n— 1)d.
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Class Ex. #4 Consider the arithmetic sequence —6,-1,4,9, ....

£ a) Determine the formula for the general term of the sequence.

o= o4 (a4

Jif 07-6 and d=5 then..?

o= -6+ (N-1)(8) = expand and S\npligy

tn =l * Bn-§

\_“&ﬁn : Bn ""'\ﬂ

1 +5n is not wmw%mww Formula’s are normally

wiriten 1 descending powers,
b) Determine the value of the twelfth term of the sequence.

En = Bn-l B £ = N

1]

tn = s02)-11
\E\x = tq l
Find the number of terms in the arithmetic sequence 3,-1,-5,...,-117.
L; %“A “V‘“ i W-WW@,,MWWMM
33 wvirite down winak You Know.
kn = a + (- 0= 3 d=-% fn= -\
A3 = 3+ -0 b N ot te
- = 1T 15 Mae lagk reem,
W3 = % -Hn+ 4 There are 3| So iF we Solue for “an”
,\‘g_q = B terms tn this Prot wWitl Fell us how

\%\ n]

Complete Assignment Questions #1 - #9

Arithmetic Means

The terms placed between two non-consecutive terms of an arithmetic sequence are called
arithmetic means. For example, in the sequence 5, 10, 15, 20, the numbers 10 and 15 are
arithmetic means between 5 and 20. In order to determine arithmetic means between two
given terms, it is helpful to think of the two given terms as the first and last terms of a

sequence.
| ClassEx.#6 | Place three arithmetic means between —4 and 8. Add 2 Yo the previous
| . _L\ L 8 th'-‘ O\ + (n_‘)a ‘\'e\"m of ule '\'»\e Formu.\a
g’ gt \, kg = -4+ (5-1)d s 44 (a-NE) - - |
as - pob b E 8= -4+ (4)d 3= —uy3oa):
i B 12 = 44 Bz -ue WD - g

h: Smw_ﬂmw‘*”‘ JE—
) _,__/) \Aﬁ’r\nm \
- e M
ts= g 3-4 i 8 eans

dz ? = solve for'd" then 22
yew can find e
Arithmetic Means -4,-1,2,5,%

Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.




520  Arithmetic Sequences Lesson #2: Arithmetic Sequences

Solving Sequence Problems Where Both “a” and “d” are Unknown

’ Class Ex.47 | Consider the sequence x +2,3x—1,2x+ 1.
&
[ ’?}g I a) Determine the value of x such that x+2,3x—1,and 2x + 1 form an arithmetic sequence.
L FL Ly use o “common difference” Fo sole problems Wke Yhese > ds byt
- Tyl
= 42 = e\ic we are using o *common difference”
kl :31’\ »c Cahmw-j- 2x_3?"x+l
_ {12,’”%3 - tgw’;cl x* =5
by = 2%+ = (3-D-(X+3) = (2x+1) - (3x-1) %‘ E}
3x-1-2-2 = 2xe+1-3x+) ;—5
b) Determine the numerical value of the three terms. \ 3|
b=xt2 5 ($)42:= 1L [
ty= 3%-1 = 303y .3 JL)L\,E
5 Y 3 2

ty s 2xtl 2(Sy« = 12

The next two class examples show ?WO different ways of solving the same problem.
Class Example #8 uses arithmetic means, and Class Example #9 uses a system of linear
equations.

Class Ex.#8 || The third and eighth terms of an arithmetic sequence are 12 and —18, respectively.
' .a) Use arithmetic means to determine the fifth term of the sequence. Add -G Yo Yhe

w28 0=12  tn=za+(n-1dd  Ppreviousterm
bbb buts kb by d=? 18212t (e-1)d _ned__-\2
-3 For Coses like 4, e, it eosier kn=4¢ -18 = +5d ‘tls:(b
to moke 12 term | ond -i§ rerm g n=6 -30: %\_ when%“\f %"m@ﬁ“
Vokt
e o _¥_ g PRI i
Lbababyke b Tor a1+ (3-VED

< How i teoks timitor to z
Class €X.¢ , Solve for by E .
b) State the first term, a, and the common difference, d, of the sequence. > @%@; ’gv fgjﬁ %ﬁezﬂ;f“

d=-6 2412 ___ _ A%

Sl = 24 Since we manipulated
o= 7 %fs — I3 -1€-12 30‘ %%%‘fgémﬂ% ol
et P ino _ - :__=_ 3%“’}% ?"}&:3

¢) Complete the following 8_3 3-3 3 6 of %z@ NEW Sequence .

bs of original = by of new
fg— 13
d) Write #; and fg in terms of @ and d and prove that R_3 = d

iIf tn = a4Cn-1)d en...

| [,u+ce;)d'_l~3|'_c\+(3—\)d] > 0+%d -a-24 % :@—_l
- _ 5

e) Suggest a formula for finding the common difference of a sequence if you are
given the value of the p'™ term and the ¢ term.

d-Ya b eq>p
P
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The third and eighth terms of an arithmetic sequence are 12 and -18, respectively.

 Class s, 19
& Use a system of linear equations to determine the values of the first term and the common
AL\ differer@ce. Hence, determine the fifth term of the sequence.
{i‘ =2 using elimination or Subdhtution, find "d " ¥o find the Grgt Yerm ()
by =12 @ using e\imination: @ ot2d=\2
ka= a+(3-1d 0+ 2d =\2 Ot 2(-0) = \»
© - oax2d=12 -0+ 34 :4%) O -\2= \2

nd
rvlas bos -\€ S . 5d = ;_;319, m
bg = axig-d | d=-( ® tn= o+ n-1)d

s - :}d = —\¥ G %‘%ﬁ POHUS ide ke el ¥y g ?fxu@{g t‘?) =24 +(5 “’")(_"G)
Ta . Substitube i badk into e =
el 03 0F bhe @%m%mm S %

Complete Assignment Questions #10 - #16

Assignment
CCALL: 1. For the following arithmetic sequences:
;@ " ?%%W A i) Determine the common difference. ii) Find the next three terms of the sequence.
" - % e a) 8,14,20,.. b) -5,7,19, .. ¢) 70,53,36,19, ..
7 #i-y
it 2or 3Hmes 1) 20-M =6 D 19-F= D 53-30=-13
i%m%%ﬁ é"’}x;j}g © H-%=( 3 - (-5) :2\2 36-53= —\3
K. ]
\d: (,l \d__:\z \d= -3
2 1 8
d) 7.1,42,13, .. e) 315715 f) 2x+3y,-5x+y,-8x—y, ..
1) 13-u2=-29 DLy 3 1) E8x-w)- (-5x+y) =
Hh2-F\ = 9q s 3 °°% —¥X-Y 4+ By -y = ~3X -2
=~ g L d= -3x-2y]
19210 RN ") -?x—“-g’c Cax —2i>= lx -3y
W-le,-45,-34 3T 3]
\ S =039 +C3 -2 = -4 -5y
=HX -5y + (-3x -24) = ~\3x -Ty

WILE 20, %
s’ 15 '3 |-0x-3y, -14x-5y , - 13- FY)

2. In each of the following sequences, the value of one term is given. Write the missing terms
of the sequence if the common difference is as indicated.
a) 6 -3.0, 3 , 6 : d=3 by \g, W 4 3 -0 g=-7

o B8 .3 1,2V -3 4=2 d)_%,35 10 12515 d=25
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3. Calculate the first four terms of the arithmetic sequences with given term and common
difference, d.

a) f]=5,d=6 b) t3:15,d:—2 C) l‘5=202_‘d:;‘—1wi

Ey= 5 ﬁﬁﬁl&

‘Eﬂ = g"%‘c,'—'\‘ L ﬁ«;" ‘{r’:’ f;f;‘%g

k= 146 =1\7 |q"“» ”%é'%””

by =1 3+6 =23 ““""h'“i‘,”‘LB (‘?}\,2%,22,21
|5, 1,1%,232] 9,13,15,13) g

4. Consider the sequence 12,5,-2,-9, ....

a) Determine the formula for the general term of the sequence. l .

0=12 En= o+ (n)d -> normall %@ggmﬁ%d%ﬁa %@ﬁm n descending
. POMEYS, buy Since & eadine Coetia

dz-3 tnz 124 (h-0O(-D fs negative and the conchant e p@?ﬁ%ﬁ
n=7 ta= 12 = 4 3 MM} 15 lometlimes woridlen like

tn=? e TFmaial

b) Determine the nineteenth term of the sequence.

= -Jn+\q

b 7 -301Q)+\q = [-0d]

¢) Which of the numbers 268 and —350 are terms of the sequence?

= - bud- ot 5
{En=10-13n) ot beth answers

En=-3n+\q .
-265 = -In+ 19 -350 = -Fn+19 h —ilc;‘?\"tsr:ﬂhe
- %\D S Ul=n —’3:(? R B2Ad.=n
=3 - gfme;;hw “n" represents all

nadural numbers, blo this answer

5. Determine the indicated terms in each arithmetic sequence. s o decimal, you can exclude it.

Find the aeneral @) —1,4,-7,-10,... .4, ty, t,
olution (8) Hirst  6=-)  Ln= o+ (h-Dd t5 = -3(5)+2

?ﬁléﬁ%ﬁéﬁt d=-3 En: -1+ 0-DED g = -13]
¥ En=?¢ En=-1-3n+3

h=7? kn = -3n+7__:| bay = -3QQu)+2
> = 2-3n | itl‘-\ ’—‘-rol

b) _21,—6, 9, 24, P .tlo, tgo, tn
0:=-21 Etn=za+(a-)d Lo = \5(;0)~3(,

d=15  En=-20+a-D0s) (R =y ]

bn=? tn = 21 +150-\5 L -
n= ? u=n - ‘Sn—sé Q0 \S(QO)'—?)Q

[t = 13

Closs Ex Y ¢) ~b,2a—b,4a~b,6a-b,.... .1, t,
: - Common difference = by -k,
e ta-t, > Qa-bk Cb) = 20- bt =20, tn=200D-2a-b
nEa+n-Nd s k3-by - (Ha-b)-(20-0) = Ja-b-2a+k = 2a Eiy = 24a -20-%
e frest fermn. d-= 200 En = & + (.h")d
nee Mot is o - Lo= 220 -b
ariable in Yhis kn=? tn=z-% +(n-1DQA) Lu
uestion “g," is n:=? En = -b + 20n - 20

I inste :
,2%3‘2! mn%ji\n\\% k= -b \En = Zan-Zo-b
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6. Consider the pattern of L-shapes shown.

* .

% % y

% * 3 %

* % # X
¥* % ¥ % % R R X X X % X

a) State the number of stars in each of the first four patterns.

Diggram D=4 @=6 GH=% @ =10

b) How many stars are in the 34th pattern?
o=t tn= 0t (ndd bay = 2030 %2

d=2 boz Wa(n-D@ L

=30
tn=? En=y 4 2p-2 E:
h=? to = 2n+2

7. Determine the number of terms in each sequence. (Solve v “n%)

a) 4,7,10,..,49 b) -52,-56,-60, ..., ~148

o=t tn= ot n)d 0= ~52 bn= O+ (n—\)\d)( 0

d=3 40 = 4 + (n-N(3) = -y LY = B2 (a1 (-

Lan=2q L\Z-L\ (;\ -3 En=-148 -\HF = -52 -uUn+H
A n=? -idg = -ug -Un

n=? =
E=¥3h .__}%\(_3____%

3 -
o \b =1 =|\6 rerms D=0 S8 ‘erms|
8. (How many multiples of 5 are there from 25 to 315, inclusive? (i nciwding 2% and 318)

%’4/ &25, 20, 25,40....3l5 o=72% tn = ot (n-)d
Find %a: ey e d=g 315 = 25+ (n-)(8)
Aurnber o £5¢e are ol Mmuldiples = NS =2 -
Lermic of 5. Notce they %f}?%@ En 3\5 35 = 22:‘5?:\\ >
by S each fime , therefore N°

n= <
5 (g the common dierence 2‘%—5 = %‘3— = 5a:=1n > \5A multiples

9. Consider the sequence of multiples of 7 between 51 .and 275.

L5 Thor doeS not necessarily mean Hhese
ﬁ.e%@d 0 Fnd ~a) State the first and last terms of the sequence. are Jﬁ;&gﬁ f’%/ mé%g;e %bmék? of, the
4. h S § LW X i
is on pg 544 L=%6b tna-233 1 ) For

weskion q. multipies of 1 bebween By and 235
b) How many multiples of 7 are there between 51 and 2757
(gxrsb kn= atn-)d 37221
=3 233 = 5¢ +(n-\)(3) X
‘:h’ 233 233 = 56 4 Fn -7 \32 mu\’rm\es
h=7¢ 233 = Ha + 3n
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Cioss Ex & 10. Determine the 4t 5t 6% and 7™ terms of the arithmetic sequence in which t; =24 and

| % tg =94, now that Yd" is Gund yPlug i
Cante  —— M — — —_—9Y bock into the formula or Continuoudy
T NE b ks b ba by add fo Yerm Bof The original Sequence
New oo by = 294 (M) = -39
Sequance X " C = =38 4 (-1 = gy
Bi ba by by bs & 5 3
b, = =52 + (-\4) = ¢
0=-24 \=n=Q+(ﬁn~—\)d (OA A +((_\\,\): —gcio
d=? -qu -2+ (5-1)d | AT
ta=-A4 ( -9y = 24+ 54
n=6

3 - def/j |-3%,-52,-66,-%0]
-4 =d

Cl0ss Ex 4 11, Theterms 2x + 3, 3x + 1, and 8x — 1 are consecutive terms in an arithmetic sequence.

Calculate the value of x, and state the three terms.
b= 243 ® coleulore he volue of X

L 3 \ wse cammon diffecence @ store the Yavee %“ﬁ%’”fﬁg {@M% TR A
= +
kz - oo ba-by = E3-y b= 243
3= ¥ (34 1)- (2%42) 2(¥-1)- (3241) = 2e) %2 33
BIXAL - 2D = gxw-) - 3x-) by = 3
A-A = Sx-2 = (@) D> |
d - L\x Eg: Fx-\
[ =X] L -1> -1 [3,0,7)
12. Theterms x+ 3, 3x—1, and 7x — 2 are consecutive terms in an arithmetic sequence.
Calculate the value of x, and determine the general term of the sequence.
k\ =X+D @ yoiae of X @ aeﬁem\ e,
- - ~ o eed to Solve Tor by because
El - 31-\ ':-2.“' *:\ = k% ‘\=2 ) ?iﬁﬂiﬁééﬂg N bhe %f‘vﬁi\ﬁj
by = Ax-2 3 -D - (x+3) = (Fx-)-(3%- B =X43 3 (D)+3=3 . a
3x-) -2-> = Fx-2-33+) ‘ 2 N
2% -4 = vx-) “dY = t2- PR - 0039 x4 2(2) -4 -
-3 = 2% tn= o+tn-)d
-3 _
-5 =X

G T & |
kn=24 cn-\)iﬁ\’m = ~Fn+ L
En=2-3Fna7
13. In an arithmetic sequence, the seventh term is 3 and the sixteenth term is 9.
a) Use arithmetic means to determine the common difference and the first term
of the sequence.

2 + Yo (onfuge the Hrst termn of
—_—— %3-—~——~ qj 7 %"i?g%%;%ﬁ%ﬁﬂl%ﬁﬁﬁﬁ i}i%’% e new Sﬁ%&ﬁnm
ky o

a=3 tn= o+ (n-)0 tn= 0k (n-1)d S —l=a

d=? Q=3+ (10-0d b = ot (e-D(F) R P

th=9 6 =44 ) N

n=10 == Q=0+ (%) ()

2 -4 :

9= 0+ 10
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b) Use a system of equations to determine the common difference and the first term

of the sequence. CElimination and Substitution) L YoM con
thzaxn-dd @ gsgalmd @ 3=ave(d) EEslT
kf" = a4 (:}"\36 “(3: Q ﬂ"b‘d) ‘g: ot Y {f%:ﬂﬂ&%éé
32 axed N‘Q@?%@L -1=0 a="a+15d)
- 2 L, =-) to Find the
ti = ok Cle-1)d I . AR
q = a +\%d £
¢) Calculate ¢4 and determine the general term of the sequence.
= - En = o+ (n-1Dd La= ot (n-1)d
d= ..%. b = -1+ Qa-D(F) En =+ (n-D(%)
tia=? k= -V w2 En=—l+%n-2
= = 2n-5
h=19 {:\q =\ kn Bn £y

14. Use linear systems to determine a, d, and ¢, for the sequences in which the following
two terms are given.

' a) 15321,t10=41 b) l'4=_9,t15="31

Otz o0a(s-Dd @ 2=asud O ty=a+a-Dd @ -q=a+3d
21= a+ud Al = o+ uw) -9 =0+ 3d N -9 = o +3(-2)
Ey =0+(\o=—\)d 2l = q+\¢ b o+ (i) -9= o -4
L‘O‘: Q.‘.qd ‘S:Ql —%\:Q“’\L\d

% #=0+0d ® rattDd )@ 2za+Md @ by =osndd

2@z atud) bn= 5een-dw) ( 2C9 =0 +3d) bn = =3 + (0D (2)
39:%@ th =5 4dn -4 -22 =\ld tn=-3-2n42
=) \n

'l: = ] = - —

[4=d \ n l-\h-\-\l @: \Jch 2n |

YRIRIE 15. Which of the following represents an arithmetic sequence with a common difference of —4?
Choice . _
- A. 8,4,2,1... > No common difference because s Geometric

B. 20,24,28,32.. d=+4
C' 32’_852,_0'5 . ."‘) cqeome-‘-r‘c
@) 20,16.12,8...

The number of terms in the sequenceis _ 29 .
(Record your answer in the numerical response box from left to right.) 2 C]

23 +2=29

N fﬁ ﬁt’m ﬁ{fﬁ‘%‘@%’
27 arithmetic im@x ke

means
Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreemeni.

16. Twenty-seven arithmetic means are inserted between the first and last terms of a sequence.
Response




526  Arithmetic Sequences Lesson #2: Arithmetic Sequences

Answer Key
1. a) )6 i) 24=26,15=732,fc=38 b) )12 i) t4=31,t5=43,15=55
¢) )-17 i) t5=2,t=-151;=-32 d) i)-29 i) 15=-16,t5=-45,1=-74

e) 1)-¥5 i) 1=-1715ts=-2615ts =13
£)i) 3x-2y, i) t4=-1lx—-3y,t5=-14x— 5y,t6=~17Tx— Ty

2. a) -6,-3,0,3,6 b) 18,11,4,-3,-10 ¢) 5,3,1,-1,-3 d) 5,75,10,125,15

3. a) 5,11,17,23 b) 19,17, 15,13 ¢) 24,23,22,21
4. a) t,=19-"7Tn b) -114 ¢) -268 is the 41st term

5. a) -13,-70,t,=2-3n  b) 114, 1314, t,= 151 - 36 ¢) 22a-b,t,=2an—2a~b
6. a) 4,6,8,10 b) 70

7. a) 16 b) 25 8. 59 9. a) 56and273 b) 32

10. -38,-52,-66, 80

11. x=0; 3,1,-1 12. x=—%, t,,=122—7n

13.a) d=§,t1=—l; b) d=§,a=—l; ¢) tio=11, tnzgn—g

14.a) a=5,d=4, t,=4n+1 b) a=-3,d=-2, t,=-2n-1

15. D 16. 2 9
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Arithmetic Sequences Lesson #3.:
Arithmetic Growth and Decay

Generating Number Patterns Exhibiting Arithmetic Growth

Many real-life scenarios can be represented by a pattern of numbers which exhibit
arithmetic growth.

S

Class Ex. #1

BP Birthplace Forest program in Calgary enables parents to honour their children by planting
a tree when their child is born. At the same time, this shows concern for the urban
environment by encouraging the growth of city forests. Some of the trees which have been
planted are evergreen trees which grow an average of 12 to 18 inches per year. The program
was launched in the year 2000.

a) Anevergreen tree, 6 inches tall was planted in June 2007 and has a growth rate of 15
inches per year. Two students were asked to determine the height of the tree in June
2018. Joel formed an arithmetic sequence beginning 6, 21, 36, ... and Jenna formed an
arithmetic sequence beginning 21,36, 51 ... . Use the formulas in the previous lesson to
determine each student’s answer to the problem.

JOEL },-7 Lo = e+Q2-D(18) JENNRA 4= 7 L= 20+ - (5)
=l " - -2\ -
g:\s \hz > 13 inches| g‘ - 3’5 \ by =\ mdnesl
h= n=\
b) Determine the formula for the general |¢) Determine the formula for the general
term of Joel’s arithmetic sequence. term of Jenna’s arithmetic sequence.
tn= atn-1d tn= o+ ()4
b= 6+ (n-00S) En = 21+ G- (US)

bnz6 + 15015 th = 21 + BN -\5
(tn = 5 q) th = \Sn 6]

d) Explain why the formulas in b) and ¢) are different.
B/c Joel's Sequence Started ak €, he i< 'mcluc\u:? the year 2007,
therefore , there are 12 terms, Where as Jenno id not include the
yearof 20067 So She Only has | ferms Mmaking the general term different

_e) If the tree continues to grow at the same rate, in which year will it reach a height of 28 ft?

Beware o umts! i = bEL_=including 2003 JENNA From year 200
The %kﬁ%%@w is asking {2 inches= \ R JOEL_=including JENNA Y ¥
for fre height in fE but 28¢4 x \2inches kn=18n-q En:= \Bnsb
the %@m@ Formulals) = 336 inches 33¢ = |15n-Q 336 = \Sn +6
creghed are in {nches UG = Bh 230 = Bh
i ' e \%
Cony t v inches) \5 \ \S
(Convert £t 7o ! 23 = 22 =%
yeor= 2029 | year = 2029
Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.
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3 vinen td " is greater
/ﬁ Yron 2e0 (d s B
g there 15 Gowin,

nen A 1S less

Generating Number Patterns Exhibiting Arithmetic Decay

Phere s DEtoYy:

Many real-life scenarios can be represented by a pattern of numbers which exhibit

arithmetic decay or arithmetic depreciation.

A printing press was bought in the year 1999. It depreciates in value by the same amount
each year. Five years after its purchase, the printing press had a value of $311 000.
It had a scrap value of $2900 in the year 2017.

a) Use an arithmetic sequence to determine the annual depreciation.

L find 4" 4he commen difference...

Method 4 tncluding yeor 1099
th= 0 tn-)d
_—>be =000 ki =2900
70 ke = O+t (6-1)d ® elimination:
Q-+ 5d = 311000 0+ 19d = 2900
® b= a+ciqnd | Lot Bd= 30000

a+1%d = 2000 Rd = 308100
d= -23 900

te = 21000 bic thigls

the value 5 years (neludin
i99g (%%%«g{?ﬁ} uaing

| Method 2 starting (n Year 2000}
n = atn-1)d
Y= 30000 bz =2900

O te = ats-1)d

elWwminotion:

3loco = atid .+ \td = 2900
® by = atQy-Dd ~(o+ 1d = 31\ 000)
2000 = o+ \3d

l\%‘é: -303 100
\ 3
| d= 23100

b) Determine the purchase price of the printing press.
b ook for Hhe First term (o or k)

kn = o+ n-1Dd
Ee= o+ C6-1)¢23 3c0)
31000 = O - 11§ 500

| 429 506 = o]

This answer is crreck bic
W includeg  Yhe yeor |q0q

kn = ot (n-1)d

ke = 0+ (5-1)(-23 300)
211000 = a -~ q43%00

HoB 00 = QL
i W

O
Thic OnSwer 1S not necestanly
Correck ... Wou need to g0 back
one year bic it does not
include 1999

H05¥00 + 23300 = |429500=a
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Relating Arithmetic Sequences to Linear Functions

We can relate arithmetic sequences to linear functions over the natural numbers. .
Consider the following example: N
5
A pile of bricks is arranged in rows. There are 28 bricks in the first row, and the number 1

of bricks in each successive row is two more than in the previous row. !

| Class Ex. 43 a) Complete the table of values b) Plot the ordered pairs on the grid.

£ showing the number of bricks d classify the relationship as
in each of the first 10 rows. Yor non-linear. p
n , Rechw:
Row Number of 50_._‘ /e mrae
Number, r| Bricks, n et Do NOT Conneck
T Mee dots ‘olc
{ 238 - ¥aig is disereke
2 30 10 { da¥a, The peini
3 32 | plotted are
Y 3y “nedurol aumbers
5 26 ' : (Whidh are
L 23 whd€ nurdeers,
30 greaker Haan
Es 10 2250
3 w2
q Uy 3
10 6 - B
e | 4 3 10

¢) Determine if the range is an arithmetic sequence.
Range {n | 28 4n £ 46, ngN}
Range is arithmeHc bic it is Winear and blc each data
point increases by o common difference OF +2.
d) State the domain of the relationship.
Domain § | 12210, rent

“vwodurnl durnbers
¢) Explain why the graph does not have an intercept on the vertical axis?

There ic no such thing as row zero.

f) Write the equation for the number of bricks in a row, n, as a function of the
row number, r.

= R writing dais formulo tn
t“ 2‘; Enu‘\)\d) ) ‘erms 3o(—‘ N4 \ooks \ike:
n = o
kn = 28 * 2n-2 En= 2000
AR J
kn = 2n*26 0= 2r ¥ 2¢
ks s
Complete Assignment Questions #1 - #§ | * ¢ Pic¥ )
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Assignment

1.

A contractor charges $68 for the first hour of work. This includes a rate for one hour of
work and a fixed travel fee. For a two hour job, the contractor charges $110, and for a three
hour job, the contractor charges $152.

a) Using these three numbers as the first three terms of an arithmetic sequence, determine

the values of a and d. d= b-h
(ozé, \LC),[%; {ozc3] = \W0- 6% ={u3]
\ b3 “‘

b) State thci1¢ rate for each additional hour of work.
) (42 l
¢) Determine the amount of the travel fee.
b¥-42 = E.?.(,]
d) Determine the total cost for a six hour job.
tnz o+ (n-1)d

b= g+ (M) > [$233]

For a forthcoming horticultural exhibition, bulbs were planted in rows. The number of
bulbs in each row forms an arithmetic sequence. There are 58 bulbs in the eighth row and

. . ﬁ\; . i ;
107 bulbs in the fifteenth row. a1C 25 %0 33 us 51 S8 Z Side wor
e )

How many bulbs in total are in the first three rows? T, . gy [ dewee
Duse o proccess of elimination 4o Find “d " ® once\d" is Found, find &, Eak
= = ! ?,
ks = 5% b = 107 ¥new odd *‘nem% e¥her Yo W
Ee = o+ (3-1)d -(5% =0 +%Hd) 125 58-3H=a-q
58”0*71-(:\ t\_ﬂ: 4 k)_:q-\-'—]-=\5
W big = 04 (15-1d 3 X-t- ba=toxa=123
103 = a+1ud F=d qQ+lbt23 = ‘qg b“\b;l
3. Consider the linear function with equation y = 3x + 5. 46‘
p Y a) Sketch the graph of the linear function on the grid.
! L b) Restrict the domain to the set of natural numbers. 1
2 \ Mark with dots points on the graph which represent the .
3 4 function on the restricted domain. i
g N ¢) Write the first five elements of the range ;
. ;‘: in numerical order. o
1 | § 1\, 14,\3,20 s .
g 29 d) Show that the elements of the range form an arithmetic
q 32 sequence and state the common difference. 'y
16
© | ss LA IPRLPRE N
;;M?g;; " common difference
u4 = - -0 =
For X Inthe &quation b s u-9 = (3] 0 13 i

g: 3x 5 v qet
e Valae O
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4. Charity starts a new job as a geologist in the mining sector. Her rate of pay for the first
year is $36 000, with an increase of $2 750 per year thereafter.
a) Calculate her rate of pay in the seventh year.
by = 26000 bn= 0 (n-Dd
d = 23%0 3 = 26000 + (3-1) (2350)

\&1 = 52500)

b) In which year will she first earn more than $60 0007
s continue Yo 0dd 2180, recording the Yerm, until
the value becmes greater than 360 000

tq = 52B00
kg = ©5 250
kq = 5% 00O

E(Glo = 60 350

5. Chairs in an auditorium are arranged in rows in such a way that the first two rows each have
the same number of chairs. The third and fourth rows each have three more chairs than the
first and second row; the fifth and sixth rows each have three more chairs than the third and
fourth row, etc. The sequence of number of chairs for every second row forms an
arithmetic sequence. The first two rows each have 27 chairs, and the last two rows each
have 114 chairs.

a) How many rows of chairs are there?

- 323,30, 33 W4 > There are 30 rows & o diffevent
- P o L vous Amount of chairs. Blc 2 vows
?:miﬁz T Sve nhm Sshare e Sawe amount oF Chairs
muttiply 30 by 2 o %&% Hoe
tn=a+ (n-1)4 rotol ameunt of rows.
0= 23 W = 23 +(n-13 3
0% & = {60 rows
d=3 Ud = 23 +23n-2 L_____
En= 114 ao0= 3
n=? 30=N

b) How many chairs are inthe i) thirteenth  ii) thirtieth row?

1 The R vaw 1S Yhe n) e g@% o s Yhe
Soame 03 by n the Same 65 kg
“ Ouritriag e
- ormamete Sequence be = 2% + (15-DE)
k=23 +(3-1D®) tis = | 69 charrs]

ta {45 chairs|

Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.




532 Arithmetic Sequences Lesson #3: Arithmetic Growth and Decay

6. A sports utility vehicle sells for $35 000. The vehicle depreciates $5000 the first year and
$2400 each year thereafter. Calculate the value of the vehicle at the end of the eleventh year.

kb, = 25000 -5000= 30000
= - 2400 (W;! volue of ¥ne vehice

IS . in Yhe Brg yeor
- neaative ble
depreciokes.

En= 0+(n-1)d

Ew = 20 000 + CU-\)(-2400)
tw = 20 000 - 24 000

by =i 'tC;OOC)_

Use the following graph to answer questions #7 and #8.

| Sidenlork
12 ° o
. 3 43
‘ Ry
6 6,0, 12 ...
o [T .
oy 1 237

WWIERER 7.  The graph above represents arithmetic growth. If the graph continues indefinitely, then
Choice the fifteenth term of the sequence is

@ 48 0=k to=o0 (_h-l)d

B. 51 3:3? Els = b (\5“'\)(3)
Gl ks = ¢+

C. 9 ne 15 5= 6t 42

D. 153 \m,

8. The formula for this sequence is ¢, = mn + b.
Response The value of b is _3 .

(Record your answer in the numerical response box from left to right.) 3

En= o+ (n-1)d tpn= 3N+ 3

th= 6 +(n-1)3 T Mt

th=6_\_3h_% ‘\:h:mﬁ"‘b b=3
Answer Key
1. a) a=68,d=42 b) $42 c) $26 d) $278 2. 48
3. ¢)8,11,14,17,20 d) common difference =3
4. a) $52500 b) year10 5. a) 60 b) i) 45 ii) 69 6. $6000
7. A 8. 3
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Arithmetic Sequences Lesson
Extension: Arithmetic Series

Arithmetic Series

When the terms of an arithmetic sequence are added, the result is known as an
arithmetic series.

For example 3,5,7,9,11 —>  arithmetic sequence.
3+54+7+9+11 —  arithmetic series.

The symbol, S, is used to represent the sum of 7 terms of an arithmetic series.
In the example above S5 = 95 .
3+BH+F 4940 =35

Investigation | Investigating the Sum of an Arithmetic Series

To illustrate the method for determining a formula for the sum of » terms of an arithmetic
series, the story of the great mathematician Karl Gauss (1777-1855) is frequently told.

When Karl was about 10 years old, he was placed in Master Buttner’s arithmetic class.

Master Buttner often gave his class long arithmetic problems to keep them quiet for a time.

On one particular day, Master Buttner asked his class to add the whole numbers from

1 to 100. While all the students began to work madly on this assignment, Karl laid his slate on the
desk and informed Master Buttner he was finished. Master Buttner asked Karl what his answer was.
To Master Buttner’s astonishment, Karl gave the correct answer of 5050.

Here we apply a method similar to his to determine the answer.

Sioo= 1+2+ 3+4+5+..+96+97+98+99+100
Sjo0= 1004+99+98+97+96+..+5 +4 +3 + 2 + 1
Add the rows and complete the work to show that §;,, = 5050.
2 Sig0 = 101+ 101+ lob + 101+ 10V ... +10L + 10\ + 1Ol

101 x 100= 2Si, = 10100
10100 - —
3 %Lw ~> | Si0 = 5050
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Formulas for the Sum of an Arithmetic Series

In an arithmetic series of n terms,

the first term is a, the second term is a + d, and the last term, t,=a+(n-1)d.
The sum of n terms of the series can be written as
Sp=a+(@+d+@+2d)+ ... +@+n-3)D+@+m-2)d)+ @+ n-1d

OR
SZ=@+m-DD+@+n-2)d)+(@+n-3)d+..+@+2d)+@+d) +a

Adding these two lines together gives

25,=Q2a+(m-Dd) +Qa+(n-Dd) +Qa+(n-1)d) +..+ 2a+ n-1)d)
+Qa+@n-1d) +Q2a+(n-1)d)

28, =na+ (n—1)d)

Dividing by 2 gives the formula for the sum of n terms of an
arithmetic series.

S, = nl2a + (n~ 1)d] wuse Yhis formula when
2 Yhe tommon difference
1S Eno n

This formula connects a, d, n, and AW
If any three of these values are known, the fourth can be determined.

However, when the common difference of the series is not known, another formula
for the sum of n terms of an arithmetic series can be formed by replacing
a+ (n—1)d byt,to give

n(a +1t,) g use this when the
n= Tn lask term is Knouwn

The above formula can be thought of as the average of the first and last terms multiplied by
the number of terms. :
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" Class Ex. #t]

Determine the sum of the first fourteen terms of the arithmetic series 9 + 15+ 21 + ...

0. = SHU e Girst derm - - }
o s secuoncs. 274 Sn = n ( 2a + tn-)d]

d = SHll Yhe common d=6 e

difFevence. =1y Sy = 1LY + (u-N(e
n= Shill the nunber 7 Ei
of kervvis.

Class Ex.#2 || Determine the sum of 22 terms of an arithmetic sequence with ¢, =—18 and #), =45.

iil L Total # @?iﬁwgﬁg wse Hne
L Porraalo. o bne in b
L | o= oie

d=7 Sn=nlottn)

n= 2 2

tn=u4s Saz = 23 (-1g +45) _ |
P

ClassEx.#3 || Find the sum of the terms in the sequence 17,12,7, ... —38.

o =13 ® Rrst find 0" @ Then find the Sum (uge any frmula)

ta= a+n-1d Shn=nla ))
d=-5 -2 = 13 + (h-)(5) NEotkn)

Nn= ¢ a
Lo 3% 21T Bt Siz = 12 (1A +(39)
w - ’38 ;&9 = —Bn Q
ST ‘S\z = -\26
PR
K Important

S —— e b
Flass Ex.#4 | Tarvarus starts work at a salary of $16 000 per'annum. He receives annual increases of

li $850. He works for the firm for twelve years.
P

e a) Calculate his salary in the twelfth year. = En nct Sn
gee a=16000 = o+ (n-)d
d=g50 by = o 0o * (-0 (280)

et | bz = %25 350}

pY

b) How much has he earned in total over the twelve years?
Sa = 0 Cotkn)
[

Qi = 20160660+ 25350) = [*ug 100
2

Complete Assignment Questions #1 - #4
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536  Arithmetic Sequences Lesson #4: Extension: Arithmetic Series

Investigation #2 Investigating an Arithmetic Series Defined in Terms of S,,.

Corrie was given two questions on a sequences and series assignment. The first question is
listed below.

“Find the first four terms of the series defined by S, = 2n? — n.”

a) Complete her work below to find the first four terms.

SWZQVLQ— n

S =2(1)*-1=1 =t =S, Lt =1
s,=2@)f 2= = s5=5+t > 4=5-5 D tH=e-1 =5
S=2E)" =215 = 5,=5+t; = £=5-5 =t=5-6 .t=9

S, =204 =28 = 5,=%+ky = £=8-53 = =285 - =13

b) Express t; in terms of S. ¢) Express ¢, in terms of S.

tio = Si- Sq th= Sn—Snq

d) The second question Corrie received was “Find ¢, if S,=2n%-n.”
i) Find ¢, using the formula ii) Find ¢, using the formula in c).
t,=a+(n—-1)d. - -
0=1 '}; = | -t'n_ Sn Sn"l
dy e leene) " [2n2-p] -L2(nd*-(n-1Y]
tn—\ + 4n- Y tn = an2-n- 2002+ (0
\_\ﬂ:- LH'\E! ‘b(\: Zn&_h__—l(nn_zn_‘_i)_‘,n_]

(-'—
3
"

MV‘A’;"{’“*HV\-Q yh-1
Llh—a

[
>
w

—

Remember the formula} t,=3S,— Sn~ 1, n22,ne N ‘
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cles g » For a certain arithmetic series, S, = ln(ll —n).

B /1 @A Determine the first four terms of the correspondmg arithmetic sequence.

Tk ( ﬁ) Sp = ﬂL,z.n(\\ n) @ g S =& ® }, =5
Si=Ln-D-5 S22k 4k by (4-5)= 4
S2=12M-2)=9 Sz byvky ths ts = (12-5- @5

Sy = by = (-5-1-3)=d
Sy = L _2) = Y= birty gy 4 *
2= T(3)(1-3)7 12 LT &
Syz L (W) (W-3) =% First 4 Yerms
® g =, 5,4,3,2
5,9,12,14 Sa-ti =t
are nov the dnswers.
These are the values Ss ti-ta= s
%% nor e Sybith-bas by
Complete Assignment Questions #5 - #10
Assignment
1. Find the sum of each series.
a) 2+ 344+ ... (first 30 terms) b) (-8) +(—4)+0 + ... (first 27 terms)
g ! 2 Sn-Dplaa+(nhdl 6=-8  Sun= N[0+ (n-0d]
=30 d d=14 N,
0= S 2 2302 F (-]

Sae = 30[202) + (30-V0)

d <ya =
33(,:{"@ z

|

¢) 254+427+29+..to16terms d) —;— + Fl % + —;— +...to 12 terms
3: 25;2 Sn=nTaasn1)d] o= 2 Sn=n20.+ (h-1)4 ]
= 0. a 2 e
- A: -2 2
n= \b S\B = \6[2 (Z-S)'\'(\B-D (0-2)] ne \? S\ = 1202 (_’55).\. (\2_\) (‘.%')_]
2 —_—
2

Sie =@ Siz ==\
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Arithmetic Sequences Lesson #4: Extension: Arithmetic Series

2. Find the sum of each arithmetic series given the first and last terms.

a) a-=8,t15= 120

Sn=n (ot tn) Sn=notin)
5
Sis = 1508 + 120) Si3 = 220+ (-253))
2 2
@ \’523 E _‘50'3&

3. Find the sum of each series.
a) 11+23+35+47+...+179

b) 29+21+13+5+...-27

_ - ==% =7 tn=-249
Q=M tnza+rn-1d > S = N {octtn) % 2 o Dd j Sn= N (att
d= 11 139= W+ (-0 5 “=q;_(-“~(_n 509 “-_T_
h=? U tan 12| g “23= 29+ L0 L
i3 139 |3 ) E%ﬁ) 3= 29-¥0 8 Sy gLt L
‘ 93 =~ -+ 37
LS (S = 1525 2= - 2
iz '%’U ‘% \se¢=8
\5=n

="

4. As payment for her yard work, a father agrees to give his daughter an allowance

of $3.50 in the first week of the year with an increase of 50 cents each week until
the last week of the year.

a) How much money did she receive for an allowance in the last week of the year?
a= 350 tn = a+(n-1d

d= 0.50 ts2 = 2.50+ (52-1)(0.50)

Dermore door BN=S2 (g T $ 9]

B2 wWesKs iy o YEAT

= ¢
e+ =624 tn=
Lys2 b) What was the total amount of money her father gave her in allowances for the year?
Sy
Sn= nlattn)
2
S5y = S2(3.50+29)
_ 2
\SS)_ = $?'~lS
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\@y ;ﬁ&;@”‘”““f““wﬁ tie Arithmetic Sequence Lesson #4: Extension: Arithmetic Series 539
. enns. . . )
feeers fniag 5. On a math assignment, Bob “Bubbles” Burble was asked to find the sum of eight

arithmetic means placed between —15 and 12. Bubbles proceeded to find the eight
arithmetic means and determine the sum. Along came Sally “Sequential” Sequence and
asks Bubbles why he first found all the means. Sally told Bubbles he does not have to find
the means at all! Is Sally correct in stating that Bubbles does not have to find all the means?
If so, show clearly Sally’s method, and determine the sum.

Bob doesnt have Yo Find any RrthmeHe Means because
We aiready has encugh nfe o Use o %“i@mwm Once he has
Found Mne value Usifig ¥he Formula, Swhtmack e Frst 4 last
term YO et dne Forol sum of Yve Arithmetic Meang,

S\Q“’ \;\"“" E\@: Sum of AM

0= -5 Sn = 0 lattn)
<

N= 10 Sio \oi-—z\!a £12) *° c@;‘g) V2
b=z T2 T e
b= 5 '
6. Consider the series defined by S, =3n — 1.

a) Find the first four terms of the series.
Sn= 3In-| '\Z\ =
Sy= -V 2 ty=6-2=3
S22 22)-12%5 Xe=g-2-323 \Firs’r?mr*tfms
Q3 =3(D-V\> ¢ Eq =W\ -2-3-3=3 2,3,3,3
Sy = 2(W) -1\

b) Is the sequence arithmetic? Explain.

Nor orithmetic b/e there is ho Common difFerence
between the Yerms.

7. Consider the series defined by S, =3n% - n.

a) Find the first four terms of the series.

Sn = ?)"\1"“ {‘4'—’2-

SU= 302122 by =l0-2=¢ First Sour dorrs
Sa= 3(D2-25 1o ba=2q-2-% =14 2,%,\4,20
53 = 3(3)2-3 ) M bisqy-2-g 14720

SHF3uy-Y 4y

b) Determine the eighth term of the corresponding sequence.

3:2. th = Q +(n-1d

=l = -

n-g l‘—s« 2+ (g-D6)
£y = Uy
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YIREN8.  Which of the following is an arithmetic series?

Choice

A. 1+4+9+16+25 ho common difference,needs 6 Common d:\.@emﬁ?eq fo
B. 1,3,5,7, ... Sequence be “arithmetic ¥
© 6+2+(-2)+(-6)

D. 8,-8,8,-8 Seiwe\t\ce

9.  The sum of the first 100 terms of the arithmetic series 3 + 1 + (1) + (-3) + ... is
A 1000 o3 Sn= 0 [20% (n-1)d]

B. —-1005 =-2 2

PR VAV

C. -9705 n=100 Sioo = 100723+ ( \oo—\)(—z)j

~9600 tn= 2 2

Sioe = "_‘_‘ﬂ

NS 10.  If the nth term of an arithmetic series is 37 — 7, then the sum of the first 18 terms
Response is_3%7 .

{(Record your answer in the numerical response box from left to right.) 318+
-2 need 1o find Yne Rrst Yerm, the last derm ordee Gommon difference
a= ? th = 2n-1
d=? L=23wW-1- -4 = firctYerm
bn- 2 big= 3018) -1 9 U3 = \ast Yerm
n= 1%
Sn = nottn)
Ce )
Sig = lg(-u+ul) _ 223
pA
Answer Key
1. a)495 b) 1188 c) 64 d) -14
2. a) 960 b) -3036 3. a) 1425 b) 8
4. a) $29, b) $845
5. Sally is correct. We are given: i) the first and last terms, ii) the number of terms, 10 (eight arithmetic
means plus the first and last term) and ii) the series is arithmetic. ... given this information, all Bubbles
na -+,
has to do is substitute the appropriate numbers in the general arithmetic series formula S, = (—22)— to
get the answer Sy, Subtract the first and last terms to get the answer of —12.
6. a) 2,3,3,3 b) no, because there is no common difference between successive terms.

7. a) 2,8,14,20 b) 44 8. C 9. D 10.} 3 8 7
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Arithmetic Sequences Lesson #5:
Practice Test

1. Anexampleofa ij,%j;e sequence is
3 Dees et (ORtinue

3,8,13,18,...5n-2,.. 498, ne N B. 3,8,13,18,...5n~2,... ne N
] Lyend of L conbinues

C.3+8+13+18+... Sequenc® P, 3+8+13+18

Series Levies

2. Which of the following statements regarding the sequence, 2,4,7,11, 16, o is correct?

A. The sequence is arithmetic. W}%?&% %m Mo commen difference
Not Geomettic= ¥o Commoeon muitiple

B. The sequence is geometric.
C. The sequence is both arithmetic and geometric.
The sequence is neither arithmetic nor geometric.

Nlieesel L. On a particular street, the house numbers on one side of the street form an arithmetic
Response sequence. If the first two houses are numbered 8991 and 8995, and the last house is

numbered 10039 then the number of houses on this side of the streetis 263 .

(Record your answer in the numerical response box from left to right.) 20613
tn= 10039 tn= o0 (n-1)d 1052 = _)%‘_
n=? 10039= @oal + (n-\XH) '

L\
d=y 10039 = gqq| + Un-Y 263=n
o= %495| 10039 = gqgd +4Un \::

1
3.  The common difference of the arithmetic sequence defined by ¢, = §(7 —2n), ne N, is
the J?; (F-2n)

7 7
A. = B L .

3 3 bt S
2 o2 RrgG2@)2)

3 ©3 ommon difcerence = L, - &,

\ - (&) = |-2]

4.  As part of a new training routine, Jesse does some burpees and push-ups. On the first
day he does eight burpees and ten push-ups. Each day he increases the number of
burpees by three and the number of push-ups by four. How many burpees and push-ups
does he do on the nineteenth day?

A. 57and76 . Burpees Push-\Ups
62 and 82 :“_‘:q? th = ax(n-1d ta:? bo- aren-idd
- b 8 +(1a-1D(3) N2l = 10+0a-1)(4)
C. 65and86 3-: b = (02 3::‘0 Ly <[32]
D. 68 and 90 ‘
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169 k=169

5. Ifthe 15" and 16" terms of an arithmetic sequence are 99 and 92 respectively,
the 5™ term is O tn= or(n-Vd
A. 29 b =92 bie = ax Qe-DED
n=1Ge A =0-105
B. 36 d= b -kig > a2-99--7 9% = a0
o= ?
c. 162 ? t5=1a3 £ (5D

RO 2.  The graph shown plots the sum of # terms of an arithmetic sequence S,
Le as a function of ne N. Each point on the graph is of the A
356? Y form (n, S,), where S, is the sum of n terms of the sequence.
(£ n
The sum of the second and third terms of the sequence is _ 18 . 9
SMSM OAHi; Sioe beSioe
cxio - 36
e S N
Sy =2 B32Ss-bi-ba > M-6-%=10 i
Sy=36 b +ty =10t 9 =1g] 2
Medaod 2: Sn= N(o+tn) %2_) -6t ™ ®
Formula 2 . 16
( Sn(2) = N (attn) ('ID——-ZLQ"" ) ’,§: .
~> Solve For 44, Sn( . o4 t
then plug n atin _S_s_(_l_) -6 =13
wota Sn?) _q =% (24)%2) batse 0 3 4
—_——r =th — = =
= 27526 = 10 2+ 10
(Record your answer in the numerical response box from left to right.) \

6. p-1, p+3, 3p—1,in that order, form an arithmetic sequence.
Which of the following is/are true about p?

V1. piseven 2. pisodd
common diference:
A. 1lonly Set equal to each other
1 and 3 only b, -k = Es"*‘—z
](; i:ﬂl}; only (P+3)~(P-\) = (3p-1) ~(p+3)
Pt3-p+y = 3‘,_\ -p-3
2p +4 = Yp -4
g = 2p

V3. p is a perfect square

4= p \
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7. Two students are asked to write the first four terms of an arithmetic sequence.
Rob writes the sequence -14,-6,2,10....
Jason writes the sequence 166, 162,158,154 .. ...
Which statement is true about the fifteenth term of these sequences?
A. 15 1s the same in each sequence
t;5 is smaller in Rob’s sequence
C. t;51s smaller in Jason’s sequence
D. there is not enough information to answer the question
R0B THSON
-1y k\'\ = Q4 (“—\3& ERTTA 'Eh‘: ot (“‘;‘)A )( L‘.)
R T e N €5 d=-Y4  kg= bkt (157
=1 hg = Af bn=? .

e

Use the following information to answer questions #3 - #4.

A child arranges animal blocks in rows on a floor. There are 64 animal blocks
in the fifth row and 92 animal blocks in the ninth and last row. Assume that
the number of animal blocks from row to row form an arithmetic sequence.

B0 3. The number of animal blocks in the first row is 36 .
Response

(Record your answer in the numerical response box from left to right.) 3k
First Find 4, then Bind a CFirst row)
0 by = 64 G Elimination: ®cy= athd <« Formula Bram b

ke = o+ (s5-Dd a2 = o+ 84 CH-4d =0

4= o+ Hd - (64 = o+tud) 4 -4 (=0

kq.__qz }_8_2¥ é‘-\—28’=(1

kq = 0+ (q-1)d 4 |36 = 0]

a2 = a+ 8d t=d

NSS4, The total number of blocks used in the arrangement is_S36 .
Response

(Record your answer in the numerical response box from left to right.) 5136
Sn= N Catkn) Sn=n{ 2a+n-1d]
2 2
S q(3€,-\-QZ7 Sq = q(_'z(g(,)-\—cc\—\)(?)]
2

2

\S; = S'—rel
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8. If x+2, 3x—4, and 7x— 6 are the first three terms of an arithmetic sequence, then
the first term of the sequence has a numerical value of

L5 solve For X 4hen replace i in Yhe firsh rerm,

® o fRerence.
@ Common difference -
B. i) £1 ""E\ - h%“kl @ 3((:\"{‘(\ A PPN

%\ = ('2.7'\'2_
ol Ga- WG = (o) (3w

3A-U-x-2 = Fx-b -3t Y
2xX -6 = Wx -2

=9 To Know Yhe First mutriple, fake
-H = 2x 134 and divide W oy 12
-2=2 : 139+ 12 = 14,95 , Yake This value then
7 YoUrd Y0 the nearest winole #F, Hhen
i{%ﬁ% %ﬁ Number ond mw%&%ﬁ% it by
9.  The number of multiples of 12 between 179 and 892 is P 1BxI2= 180 \
A. 59 The First multiple & (2 fhot 1s between 139 and $92 }
@ 60 Is \ 80 and the \ask *erm 15 88
L, =180 tn = ot Cn-1)d This works with Rin
C. ol ‘ - Fee Logk fevtn olso
D. & ko = 9%% 9%g = 180 + (n-DUD T e 305 5 2
n:=?¢ ¢9g = \¥0 * \2n-\2 Px 3 = 338
d=12 g¥% = \4% 4\ Dewble chedk:
420 = V2n Lr3s = 40, 16 not

nd ¥
pesEn e

10. The first term of an arithmetic sequence is 20 and the last term is —76. If there are seven
terms in the sequence, then the middle term

A. -12 2 __ %
B. -20 J:\
© -28 0= 20 @ Fnd w4 ®Fnd tuy (he middleterm)

_ = Hd
D. 44  a-7 ~ kn=ox CV\(\) N d by = 20+ -G

- %= 204 (}- —
L“_’ e -26 = 20 +6d \ea= 23]
h=3 -9 = d
A6 = d

11. As part of a fitness program, Melissa walks for 35 minutes on day 1 and increases the
walking time by 8 minutes each day. She completes the fitness program on the day she
first spends more than 3 hours walking. The program is completed on day

L> Yook Gorn”
5 1 03 tn= arnd 19.125 = 1
B. 18 =35 - } o etk of danys,
C. 19 d=g 180> 35+ (n-1 8 Qﬂﬁ?ﬁ?ﬁﬁ%é% be %m?ﬁﬁ
’ n=? 120 = 25+ 8n -8 Fran Pais valwe, fx.m%%m%
@ 20 tn= 1\ g \g0 = 23 + 8n lower dnan ¥is wound be
! O; tess hon 180 minukes
2o ot 1922 %ﬁ_ (3hours) and Helissa onl
o Keep ¥he Same ¥ completes the preayam whe
Wniks, convery she Walks For mete Yhan
it o minutes, 2 hours.
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Use the following information to answer questions #12 and #13.

Mary Ann was a statistician. She was paid according to a salary grid with
annual increases from year one to year ten. The sequence of salaries from
years one to ten formed an arithmetic sequence. After year ten she reached
her maximum salary. She earned $65 328 in the fifth year and $81 276 in
the ninth year. She worked as a statistician for twelve years.

12. Mary Ann’s pay in her first year of work was

" ® by =0 tCn-Dd
7\ . n=o
, 49 380 i
e g =065 228 ts = o&(%»\)é
B. $53 367 tq = 8\ 270 6522% = o+ ud

a=J L ca-1)d

n= 7 9= O+t
€. %7334 1236 = o & géew
D. noneoftheabove @ 8l 23b=0x gdd) ot ok

- = = imi

(%32: Q:\q 7 et
\5 Mg =
my X\W
3981 =d

@ t522%=a+nd
6% 3% -Hd =  F_—
65 325 -4 (Ragd) =|>Hq 280
13. The total amount that Mary Ann earned as a statistician was
Ly The gquesHon 1S &gkmﬁ For Pae Foral araeunt

A.  $85263 o money mMade in Pae \L yeavs, but
her gﬁk&m stays constant atrer Mary Ann
B. $673 215 reaclkhes ner denth year oF werk, So we

are wnot \ooking For Sz, we are looking

© $843741 B Sie v ket b or Sier 2k,

D.  $1346 430 oo of
RO E f{;ﬁ “L%sh& EUS 1 G, &7«‘2? ﬂif@ ‘&q 3&:\0 ‘Bam ‘Et.m
WMWWM ) J%, Ww%(ww

\S [
@5’
ﬁ

® St LT
d= 3a¢% Sn=n 0 +n-Dd1 &
&= 14330 2 En= Ot (0 )3
“:\‘? Sio = 10 2 (44 380 +io-D(3ag)] bo= 1a3%0 - (1o-1)( 3a%3)
e 2 to =%s 963

-
Sto = 613 AR

—\—

= Sottethe = 63215+ §3263 + ¥5263

A E—————
= \sgu3 3w
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546  Arithmetic Sequences Lesson #5: Practice Test

14. Joe, from Perfection Millworks, has fourteen counter tops to deliver to fourteen floors in
an office building. Because of the size of the counter tops, he can only get one counter
top into the elevator at a time. He starts at the main floor and takes the first counter top to
the first floor, returns to the main floor, picks up the second counter top and takes it to the
second floor, and so on. He continues in this way until all fourteen countertops have been
delivered. If the distance between floors is exactly 7 m, how far has the elevator travelled
when Joe has delivered all the counter tops and returned to the main floor?

%‘w‘»} The torol distonce :mdmémg up And down , whatis Sn?

A. 637m
B. 735m a= Wy Sn = n2a+ (n-Dd7
Cc. 1274m ~»9= W < . 2.
®) 1470m N =y w = WE20m) + (a-1)0W)
ks like thise | 07 —
The 56‘1,:@“03 oo ke this: Kﬁ%% e o S\l\= 430w
Q@’( 3 \@p‘iﬁ e @aw%w
lgx‘nce: 4, 23, 12, 56 -...95 gt&%?f;?

S N T

NG egS.  The side lengths of a triangle form an arithmetic sequence. The shortest side has a length
Response of 10.5 cm and the perimeter of the triangle is 45 cm. The length, in cm, of the longest
side is 14.5 .

(Record your answer in the numerical response box from left to right.) 1al. |5
am%eg% side=ka

Sn= n(a+ky) r—~>('*5__3)_(_’_12_\05= k.

Sn= UB  (perimeter, bk a iy Sh@ =n [\C\-S = ¢

= nlatkn) : 3 l
n=3
ko= ? _SV\T(Z_)_= a+ bn 9.5 omn

Sn(2) —-a = tn __J
n

15. All the terms in a particular arithmetic sequence are whole numbers. If the first three
terms can be represented by 2x + 10, 4x + 30, and 8x + 60, then the sum of the first four
terms of the corresponding series is

£ = 2x+10 @ Solve For X
El = Ll1+30 ‘El"‘E{: kB"‘f’z
tay = ¥x +60 4z + 30)-(2x 10D = (gx 4 60)- (Ux+30)
Hx 420 - 2x -10 = §x t6O-HX -30
© o0 2X 420 = Ux +30
.—lo a
B solve For theterms g = :’C
by, = 2¢-9)+10= —
\ ¢ Qﬂb fz,« The Common
bty = ¥(-5)+ 60 =20
{'.L\ = 26+\0 = 30

A. 340

B. 170

30

12}

El Y(-5) +30= 0 V0L digference is 1O

® Add each term together or use Sn Rrmu
B+ 10+ 20 + 30 =[C0]
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Arithmetic Sequences Lesson #5: Practice Test 547

Written Response - 5 marks

1. The manager of a condo development receives a base salary of $15 000 per year plus $800
for every condo unit sold. L d- 0

* Write the first four terms of the arithmetic sequence for the manager’s earnings

if1,2,3, ... units are sold. )
The bose Salary is 15600plus 300 for every Condo SOLD, 1F one condo 1S
$ = =

dd, ty = 150004 00 = 1S 500, \l‘?) B00 , 16600, \F UoD, {8 2031

* Determine the formula for the general term of the arithmetic sequence in
the form z,=a+ (n— 1)d.

0= 'B goo '%‘(‘\'—" C\i-(!\“l)d

d = §00 |t = 15 900 + (n-1)(500)
tnz b

A

¢ Use the general term formula to calculate his earnings if

i) 23 units are sold ii) 54 units are sold
n=23 =S4 Lgy = 15800 + (54 -\) (%00)
fns? W kg =953 200

 Write the equation for the manager’s earnings, E, as a linear function of
the number, n, of units sold. Write the equation in the form E =mn + b. 4
Ly This is the Smplified Version of the focmula tw = a +(n-1d

bn = 18 800 + (n-1)(¥0O0) E = S00n +15000
kw = \S %00 * $OOn- ¥OO v L/
E=vn + b =

tn = 1S Qp0 + %00N

\E = 00n + \5000)
e Use the linear function from the previous bullet to calculate his earnings if

i) 23 units are sold ii) 54 units are sold
n=23 E =300 (23)+ 5000 n=s4  E=g0ool(sw) + {5000
E= ? =$ E=7
E=$33400 "~ |e=dsy a0
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548  Arithmetic Sequences Lesson #35: Practice Test

Answer Key

1. A 2. D 3. C 4. B 5. D 6. B 7. B 8. A
9. B 10. C 11.D 12. A 13.4 14.D 15. C
Numerical Response

1. 2 6 3 2. 1 8 3. 3 6

4. 5 7 6 5. 1 9 . 5

Written Response
1. ¢ 15,800, 16,600, 17,400, 18,200,
* t,=15800 + (n — 1)(800)
e i) $33,400 ii) $58,200
e FE=800n+ 15000
» i) $33,400 i) $58,200
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