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1.2 Explorations with Patterns

Inductive Reasoning--making generalizations based on examples.

Deductive Reasoning--use of axioms, theorems, definitions to prove a

statement.
Patterns:
Ex1: 02=0and 12=1 so does n2 =n? %\sc
2
=2, 2 ¢
Ex 2: Notice 1+2+3=6 |§‘Hb+r‘)‘-’-t“%
9+10+ 11 =230 -
271+ 272+ 273 = 816 204214227673
Can we see a pattern? And is it true for all whole numbers?
S++F =
=3=1 nr )+ ()
12+4(3 =3 = 3"+3
B+ 9 =3 ()
2 4\3 + K

=Bt + 34 =3(1z)
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Arithmetic vs. Geometric Sequences
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Ex 3: Identify these sequences as arithmetic or geometric. List the next
three tg:msén the sequence. Find the nth term (formula).

%
(8) 2,4,6,878 21, . 2nthnatic

o= 2
N %
|2 =20) a. =
2|2 ¢2 = 202) "= 2n
§ | Zr+e-2(3)
$ Jio=3s)
N12n
a, G, Q4
(b) 0, -30, -60, 90 +Izo, av}%\m\sg, d=-30
lso;l?o,. .. _
Q=" n\ 4n ~ |9 B
|| 2= 0(30) 0| 199 (39)
2 |-30 = '(_303 200 qQ( )
3 ‘C;O =1(—3¢\ )
4 10 = 3(-% '
g Lr(—Tog k oo | 293(=3°)
19 [ B3 Y
6, a4, q 3 n (n 0( \

(c) 5, 10, 20, W .

e €D ]

S =5=5(2")

10 = 5(H

Yo =35(?’

=5(1024)

s0=5(2%

=Sl20

nEks

2
g(?_n-><(2,. :, 20~ 5‘(2?

g

b

l2=3(2%)

(d) 4, 16, 64, ... _!UL g
: L {4=
M‘\MC) r."'\ 2 so"' l\‘z.b
= 4" 3|ed= 1
n i
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Ex 4: Joe's annual income has been increasing each year by the
same dollar amount. The first year his income was $40,000, and the
ninth year, his income was $59,200. In what year was his income

$85,6007 d= tommmon Ji{C. arthmeke  Seqatnce
a, )
)(’)_} 0
40000  Yoodotd W o _
s ) )T ) ) y— ) )
6 / ) )
! 5%00- Joooo
S ‘1'200?-&(0000-(- &d 1’4
%200 -Yooo= ¢ 4 * $24oo
T =200
8SLoO = Yoooo +24oo n
{<e00= 24con t 20° Year
n=|9
Ex 5: Find the first five terms in sequences with the following nth term.
@ 3-1=q n|Gw
A TS
2|31~ ¢
(b)4n+7 3{26
N |an i §O -
jl $1242 —
T
(c) o N a, LA
c) nd =N +
)=
2 2% 4=z 9
3128
oF




1.2 January 17, 2014

Ex 6: Take a piece of paper and cut the paper into five pieces. Take any
one of the pieces and cut it into five pieces, and so on. What sequence
can be obtained through this process? What is the total number of pieces

after ncuts? A A~EIIY 0w Mamakic
S, 9,13, - o
a. 49, a, q.‘ |.\_§+ °]+\3+- oo (c‘*)
]
1 B ,7 HE - s+ bste. o+ ()
e = [45+940+ .+ {n3)
[ | 1=) +oty)
< |S=1+Y4
= 9 +2(Y)
g |7 = |‘-tt?(q))
N[ [+ (0n)T =
Ex 7: Find a counter-example for each of these.
(a) If nis a natural number, then (3+n)/3 = n. \w,\
owr ¢
= 4
M“ \ 3\ :L?t{ is false

(b) If nis a natural number, then (n-2)2 = n2 - 22,

™y 0, 0= g )
0- 2-O~kk ~-y .
Py acl, (s (52| w7403
|#-3
(n-2)= (h2)(n2)= = n-2n-2n#y = ‘{n+“\1
+n
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Ex 8: Tents hold 2, 3, 5, 6 or 12 people. What combinations of tents
are possible to sleep 26 people if all tents are fully occupied and only
one 12-person tent is used?
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Ex 9: A student claims that the sequence 4, 4, 4, 4, ... never changes, so it's
neither geometric or arithmetic. How do you respond?

9(901'(%(- = |

onthmetc. d=0O
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\1% it wader
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2 |5(IS3%0)
3 [37(IS30)
q 2=
?@3
0

2 (I8360) = 22 <300

<
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% 24ooo 4 b2 30
—. ... %4520
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2)/20= 4b0n
=N
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