t, =t + (n—1)d Sn =3 [2t; + (n — 1)d] Sn =5t + tn)
_ tn . n—1 _ t(r"-1) _ Ttp—ty _ .t _
T=a= t, =tyr S"__r—i ,r#0 Sn = - T#0 S°°_1—r' 1<r<i
— WWorksheet — ~Ari e and etrie uences and ,Series
Part 1 — Arithmetic Sequences and Series (Easy)
Use the following information to answer Q1-Q2:
A sequence and series are shown below: -
a 1»'-9 46 d= 16
. 1 P t:=52
Arithmetic Sequence: 5.2,6.8, 84, 10, ...
Arithmetic Series: 52+6.8+84+10+..
Q1: What is the value of the fifth term, to the nearest tenth?
(Record your answer in the Numerical Response boxes below) 10 416 = 1 Lb

L1 ]e]é

Q2: The value of the 12" term is t;, = ab.c, where @, b, and ¢ are , ,and .

{Record your three-digit answer in the Numerical Response boxes below)

21218 ta: ¢, +(n-1)d
' 127 5.2 4+ (12-)(1.4)
f:z 2 22.8

Q3: The sum of the first 15 terms is
[0} -
Vo obe 40 = z[Zt’:,+Cn-\)A]
b. 74.4 s 22052 ~(15-)8) ]
() 246 Ss < 246

d. 570
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th=1t,+n—1)d Sn =32t + (n—1)d] Sn =7t +tn)
t - ty(r"-1) tp—t t

r=t L=t S =t r#0 5, =R r#0 Sp=.4,-1<r<1
Part 2 — Geometric Sequences and Series (Easy)

Use the following information to answer Q4-Q6:

A sequence and series are shown below: 42 o
=3 G .5
1

Geometric Sequence: 40, 60, 90, 135, ...
Geometric Series: 40+60+90+ 135+ ...

Q4: What is the value of the fifth term?

a. 155 135 x5 = 262.5
b. 165
c. 180

202.5

Q5: Determine the value of the 12* term, rounded to the nearest whole number.

(Record your three-digit answer in the Numerical Response boxes below)
Lot et

34|60 'éll . ["’OX/-S )""'

£ : 3459, 9023.

tn T 3460

Q6: Determine the sum of the first 8 terms, rounded to the nearest whole number.

(Record your three-digit answer in the Numerical Response boxes below)
.5‘7 : ¢ ) (Tn - ‘)
-
L= o (15°-1)
15 -1
Sp = 985.15625
o5
%¢ = 1930 .3125

53 % /930

119]%|o
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tha=1t; + (n—1)d Sn=3[2t; + (n - 1)d] Sn =7 (t1 +tn)
th - t (r"-1) tp—t t
r= ta=tr™t Sp=t——r#0  §;=TERrz0 Se=%,-1<r<1

tn-1
Part 3 ~ Infinite Geometric Series (Easy)

Use the following information to answer Q7-Q9:

Several Series are listed below:

Series A: 5+10+20+40+ ... =2
Series B: 20+10+5+25+.. (=05
Series C: 81-54+36-24+.. C=-%

Series D: 10+105+11+115+.. 4:0.5 > Ac/udﬂ an Acithmelic becics.

Q7: How many of the series listed above are converging series?

Coqvcgtfj W <l L

a. 1

@ 2 40 oot Sesies B ond Srties C
c. 3

d. 4

Q8: Determine the sum of Series B.

(Record your three-digit answer in the Numerical Response boxes below)

£,: 20 4, -t

4ylof,|O 0.5 I-c
20
B = e

50 =40

Q9: Determine the sum of Series C.

(Record your three-digit answer in the Numerical Response boxes below)

f' = 8/ -Sbo H é!
118 ° 6 r: -73 -
S = 8l

1- (-43)
«500 3 “l8.6
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ta=1t; + (n—1)d S,,=§[2t1+(n—1)d] Sn=7%(t1+ty)
o t_n _ n—-1 _ tl(r"—l) s rty—t, T _tL .

1'—tn_1 t, =47 S,,--———T_1 ,r+0 Sp = oy ,7#0 S°°_1—r' 1<r<i1

Part 6 — Word Problems (Medium)

Q10: Billy decides to do 3 good deeds. Every recipient of one of his good deeds decides to “pay it
forward” and do 3 good deeds of their own.

a. Build a Series showing the first 4 terms, in the form S, = t; +t, +t3 + t4 + -
Is this an Arithmetic or Geometric Series? Explain.

c. Sally is the 10* person in the chain to commit 3 good deeds. Once she completes her 3 good
deeds, how many good deeds have been done, in total?

By
To help visudize

\\\\ (bt o reassay)

Ny
OIS (ST s S

@ Good  daeds
S0 23+ Qs 23481+,

/
Be) G (om

beomeic fgies,  The pusks of geod dmds oe Aiples ot ey ot
@ £):3
r=3
_50 = é.(r"*u)
C-1

b6 3(3°-1)
3-]
b * 88,572

% 88,572 @03 deds due i fotel,
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ta=t, + (n—1)d Sn=§[2t1+(n—1)d] Sn =7 (ts + tn)
— tn_ = n-1 _ t@™-1) _Tip—ty 41 _
1"—tn_1 ty =t S"___r—1 ,7#0 Sn——r_1 ,7#0 S°°_1-r' 1<r<i1

Use the following information to answer Q11:

A fractal is a curve or geometric figure, each part of which has the same statistical character as the
whole. Fractals are useful in modeling structures (such as eroded coastlines or snowflakes) in which
similar patterns recur at progressively smaller scales, and in describing partly random or chaotic
phenomena such as crystal growth, fluid turbulence, and galaxy formation.

A fractal pattern is depicted below:

A 8 32
Q11: How many tiny triangles are required to make the 8 shape in the sequence?
£|:Z £“: {lf‘n-'g
H -
e 2g = (2X(4)
g - 32, 768

30 32,%8 4oy Hiages cejuiced.

Use the following information to answer Q12:

18

ETC. ETC,
Figure 1 Figure 2 Figure 3 Figure 4 Figure 5
Q12: In the fractal pattern shown above, how many sides does Figure 10 have?
= n-
r: 10 )
to = ( 6)( 3)

to = 118,098

Figuee 10 woud have 118,028 <ides.
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th=t; +(n—1)d Sn=2[2t; + (n— 1)d] Sn =2 (t1 + tn)
n_

r=-"n tp, = tyr™1 S,=8D px0 5, =T t‘ JT#EO Spe=-2,-1<r<1

th-1 r-1 Hd

Part 7 — Arithmetic and Geometric Sequences and Series (Hard)

Use the following information to answer Q13-Q15:

5 5 5 5 oz -2y

8 12 18 27

Q13: Which best describes the information in the textbox above?

Arithmetic Sequence

Arithmetic Series

Geometric Sequence

Geometric Series (Diverging)

(e.) Geometric Series (Converging) -14 0 4|
None of the above

Q14: The value of the 5% term is t5 = %5 ,wherea, b, ¢, and d are ] A ,and

(Record your four-digit answer in the Numerical Response boxes below)

-5 _ .2 _ o
Llo] 8]\ z~+°g,"§.'

Q15: The sum of the first 8 terms is approximately a.bc, where a, b, and ¢ are , ,and

(Record your three-digit answer in the Numerical Response boxes below)

C= "6/3 50- ‘él (—rn-|)

L= 5 o
° g B[ -1]
(-%) 1

)

O|3]6

38 2 - 0.6060613973556
-1.&
58 = D.360368084133

Sg = 0.%
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ta=1t;+(n—1)d Sa =212t + (n - 1)d] Sn =2t +ty)
= _tn = t.pn-1 = b1 — Tta=ty =t _
r—t"_1 ty =7 Sp = ) ,7#0 Sp = —t ,7#0 S°°_1—r' 1<r<1

Use the following information to answer Q16:

The fourth term in a sequence is 192. The seventh term is 1029.

Q16: If the sequence is an Arithmetic Sequence, determine the sum of the first 10 terms.

Otnon #! Ofows »2
(4,192) ond (3, 1029) to:d, +(0)d — 192:= £, +(19)d
M Yz -Yi . 1029-192 = 2M —» )029: & +(?-l)é
Ke=2 F-4 ' <7
tos 2 (0-)d b -9 192 % +3d
142 = ¢, + (1)) 4 -(102a = £, +64)
o -837: - 34
a2 : 4, + 8373 | a:234
+1= =645

bn: _rz)' [2*9: + ("")é]
S = 12 Iz(-éqs) + c:o—\)(zw)]
Iﬁb - 105

Q17: If the sequence is a Geometric Sequence, determine the sum of the first 10 terms.
n-l
4- -
192 £, ¢ LSt 1029 = ¢, !

Y

1029 = {;,_(:6
192 ,g,rs
- 3
5;.3.57:;5 ‘ :ﬁ}> to:d, ™ 4, : £,(e"-)
. 192 = ¢,(1.35) = -l .
192 : ¢, (5.359335) b, = (35.6250728363)(135 -1
2,2 35.9250728842 1.35 ~
S0 = 91506945533
0.35

S % 12820



