15. [Number Patterns]

Skill 15.1 Completing number patterns in table format by adding,
subtracting or multiplying by the same number.

e Look at consecutive terms in the second row of the table.

¢ Find the number and operation used to get from one term to the next.

e Define the rule (operation) of the pattern.

[

Apply this rule to the last given term and find the next term of the pattern.

o

What is the value of the missing term in the
pattern?

position | 1 | 2 | 3| 4 | 5| 6

term -1| 3 |-27| 81 243 *?

A. -1,3,-27,81,-243,? Notethatthe
A
x (23) value'of each
termin the
Rule: Multiply each term by 3. pattern is a
—Ix(=3)=3 multiple of 3 in
3X(=3)==27 increasing order.
—27%(=3) =81 The signs are
81 X (-3)=-243

changing.
—243 x(=3) =729 9ing

—-1,3,-27,81,-243,729

a) What is the value of the missing term in the b) What is the value of the missing term in the
pattern? pattern?
position 1 2 3 4 5 position 1 2 3 4 5
term 3| 7 |11]15 ]| ? term 1 6 | 11|16 ]| ?
344=7,7+4=11,11+4=1515+4=19
c) What is the value of the missing term in the d) What is the value of the missing term in the
pattern? pattern?
position | 1 | 2 | 3 | 4 |5 | 6 position | 1 | 2 | 3 |4 |5 |6
term 17112 7|12 |-3]| ? term 211151 9| 3 |-3|?
e) What is the value of the missing term in the f)  What is the value of the missing term in the
pattern? pattern?
position | 1 | 2 | 3| 4 | 5| 6 position | 1 | 2 | 3 | 4 |5 | 6
term 1 | -5 25 125625| ? term 2 |-4| 8 |-16/32| ?
g) What is the value of the missing term in the h) What is the value of the missing term in the
pattern? pattern?
position | 1 | 2 | 3 | 4 | 5| 6 position | 1 | 2 | 3| 4 | 5 | 6
term [-10| 20 [-40| 80 +160] ? term 2 |-10| 50 2501250, ?
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Skill 15.2 Completing number patterns by using changing values in nﬂ

the rule.

Look at consecutive terms of the pattern.

Define the rule (operation) of the pattern.

Find the operation used to get from one term to the next.

Apply this rule to the last given term and find the next two terms of the pattern.

Hints: Every number pattern is created by a rule involving numbers and operations.
Counting numbers, even numbers and odd numbers have patterns themselves that can

become part of the rule (see below).

Q. Complete the pattern:
3,5,9,15,23,

A.

3,5,9,15, 23,
A A A A

+2 +4 +6 +8

b
Rule: Add 2, then 4, then 6, then 8, etc.
The pattern is formed by adding
consecutive even numbers.
23+10=33
33+12=45
3,5,9,15,23,33,45
a) Complete the pattern: b) Complete the pattern:
11,13,16,20, 2,3,5,8,12,
A A A A A :
+2 +3 +4 45 +6
20+ 5=25 25+ 6=31
c¢) Complete the pattern: d) Complete the pattern:
3,5,9,15, 1,3,7,13,
A A A 2 A A A 2
e) Complete the pattern: f) Complete the pattern:
0,3,9,18,30, , 49,48 ,45,40,33, ;
g) Complete the pattern: h) Complete the pattern:
1,4,8,13,19, , 5,6,9,14,21, ;
i) Complete the pattern: j) Complete the pattern:
1,4,10,19, , 30,28,24,18,10, ,
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Skill 15.3 Completing number patterns by adding or subtracting

the same positive humber to integers.

e Look at consecutive terms of the pattern.
e Find the operation used to get from one term to the next.
Hint: Every number pattern is created by adding or subtracting the same positive integer.
e Define the rule (operation) of the pattern.
e Apply this rule to the last given term and find the next two terms of the pattern.
Q. Complete the pattern: AL -25,-17,-9, 1,7, ,
A A A A T T
-25,-17,-9,-1,7, , +8 +8 +8 +8
Rule: Add 8 to each term.
Note that t_he value of 7.8=15
eachter_mlr_\the . 15+8=03
pattern is a increasing.
Then find by how much. -25 , =17, =9, -1, 7, 15, 23
a) Complete the pattern: b) Complete the pattern:
35,20,5,-10, 8,5,2,-1,-4,
N :} -
-5 =15 =15 X s
—-10—-15=-25 -25-15=-40
c) Complete the pattern: d) Complete the pattern:
-20,-14,-8,-2 .4, ; -16,-11,-6,-1,4, ,
e) Complete the pattern: f) Complete the pattern:
9,531,_39_73 y —— 10,7,4,1,—2, _
g) Complete the pattern: h) Complete the pattern:
-35,-28,-21,-14,-7, , -19,-15,-11,-7,-3, :
i) Complete the pattern: j) Complete the pattern:
16,10,4,-2,-8, , 12,7,2,-3,-8, :
k) Complete the pattern: I) Complete the pattern:
46 ,34,22,10,-2, , -20,-11,-2,7,16, :
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Skill 15.4 Completing number patterns by multiplying by the same integer. f

e Look at consecutive terms of the pattern.
e Find the number and operation (in this case multiplication) used to get from one term to the
next.
e Define the rule (operation) of the pattern.
e Apply this rule to the last given term and find the next two terms of the pattern.
Q. Complete the pattern: A. -5, 15, 45, 135, ,
N N N —_— —
-5,15,-45,135, , X (=3) X (=3) x(=3)
Rule: Multiply each term
Note that the value of by -3.
each term in the 135 % (=3) =405
pattern is increasing, —405% (=3) = 1215
but the signs are
changing_ -5,15, —45, 135, —405 , 1215
a) Complete the pattern: b) Complete the pattern:
1,3,9,27,81, 3,6,12,24,48,
NNV N = A A A A 2
X3 X3 X3 x 3 % 3
81 x3=243 243 x3=729 48 x 2 =
c) Complete the pattern: d) Complete the pattern:
2,6,18,54,162, , 1,5,25,125, ;
e) Complete the pattern: f) Complete the pattern:
L1, Lo1s,
36 6 —) 25°°5 s ——
A A A
X6 X6 X6
g) Complete the pattern: h) Complete the pattern:
1 1
5,5,10,20,40, —,=,1,7,49,
2 —> 49 " 7 o ——
i) Complete the pattern: j) Complete the pattern:
2,-4,8,-16,32, , 1,-4,16,-64, ;
k) Complete the pattern: I) Complete the pattern:
-3,9,-27,81, ) 4,-20,100,-500, ,
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Skill 15.5 Completing number patterns by dividing by the same integer. 2
e Look at consecutive terms of the pattern.
e Find the number and operation (in this case division) used to get from one term to the next.
e Define the rule (operation) of the pattern.
e Apply this rule to the last given term and find the next two terms of the pattern.
Q. Complete the pattern: A. —1215, 405 , —135 , 45, ,
NN A —
~1215, 405,135 , 45, , ) ) -7
Rule: Divide each term
by -3.
NB: The value of each 45+ (=3)=-9
term in the pattern is 9+ (3)=3
decreasing, but the
signs are changing. —1215, 405 , =135, 45, -9, 3
a) Complete the pattern: b) Complete the pattern:
288 ,-144,72,-36, 18, , 1458 ,486,162,54,18, ,
A A A 4 T T
H(=2) +(=2) +(=2) (=2) +(-2) +(-2)
18+ (-2)=-9 -9+(=2)=4.5
c) Complete the pattern: d) Complete the pattern:
3125,625,125,25, , 1600, 800 , 400,200, 100, ,
e) Complete the pattern: f) Complete the pattern:
—200000 , 20000 , =2000 , 200 , ; 310000, -31000, 3100, =310, ,
g) Complete the pattern: h) Complete the pattern:
—6250, 1250 ,-250, 50, ; —64,32,-16,8, ;
i) Complete the pattern: J) Complete the pattern:
112,56,28,14,7, 54,18,6,2,
b b
k) Complete the pattern: I) Complete the pattern:
375,75,15,3, 7203 ,1029,147,21,3,
b 2
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Skill 15.6 Finding a random term in a number pattern.

)

e Draw atable and list the given terms and the position each term occupies in the pattern.
e Look for a relationship between consecutive terms and/or between the term and its position
in the pattern.
e Based on this relationship, find the requested term in the pattern.
Q. Find the 15th term in the pattern A. [Losition 1t | and | 31 | gth | 50 | 15th |
T
59759911’139 """ term 5 7 9 11 13 ? c>\<j
relationship [1x2+32x2+33x2+3/4x2+3|5x2+3 15%2+3
Relationship:
each term = twice its position plus 3
The 15th term of the pattern is:
15x2+3=33
a) Find the 30th term in the pattern b) Find the 18th term in the pattern
2,4,6,8,10,..... 5,10,15,20,25, ...
position qst | 2nd | 3rd | 4th | 5th | 30th position 1st | 2nd | 3rd | 4th | 5tho | 18th
) )
term 2 4 | 6 | 8 |10 ? term 5 |10 ?
relationship |1 x2|2x2({3x2|4%x2|5x%x2 30x2 relationship
Relationship: term = Relationship: term =
30th term = = 18th term = =
¢) Find the 20th term in the pattern d) Find the 25th term in the pattern
8,13,18,23,28, ... 4,6,8,10,12, ...
position qst | 2nd | 3rd 4th sth | ... 20th position qst | 2nd | 3rd 4th 5th | ... 25th
term ? ) term ? )
relationship relationship
Relationship: term = Relationship: term =
20th term = = 25th term = =
e) Find the 20th term in the pattern f) Find the 8th term in the pattern
1,4,7,10,13,.... 1,2,4,8,16, ...
position qst | 2nd | 3rd 4th | sth | 20th position qst | 2nd | 3rd 4th | sth | gth
term ? ) term ? )
relationship relationship
Relationship: term = Relationship: term =
20th term = = Sth term = =
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Skill 15.7 Finding a particular term of a sequence given its general rule.

e Substitute the value of nin the formula for the general rule of the sequence.

Calculate the value of the required term.

If the general rule of a sequence is L
find the 60th term (n = 60).

the nth term of the sequence =

Sty

4
the 60th term of the sequence =

If the general rule of a sequence is 5n — 4
find the 30th term (n = 30).

30th term=5x%x30—-4

If the general rule of a sequence is 8 — 5n
find the 10th term (n = 10).

10th term =

If the general rule of a sequence is 151
find the 30th term (n = 30).

30th term =

g) If the general rule of a sequence is 2
find the 35th term. 7

35th term =

If the general rule of a sequence is —6(n — 3)
find the 23rd term.

23rd term =

b) If the general rule of a sequence is 4n — 7

find the 15th term (n = 15).
15th term =

d) If the general rule of a sequence is 25 — n

find the 40th term (n = 40).
40th term =

If the general rule of a sequence is —40n
find the 25th term (n = 25).

25th term =

h) Ifthe general rule of a sequence is §+ 1

find the 21st term.

21st term =

If the general rule of a sequence is 3(n — 6)
find the 24th term.

24th term =
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continues on page 161

Skill 15.8 Finding the general rule of a pattern given a table of values EEI
for the pattern (1).

To decide which general formula is true for the values shown in the table:

e  Substitute the values for n (first row in the table) in the general formula.

e Check if the results match the term values given in the second row of the table.

To express a general term of a sequence:

EITHER

e Look for a relationship between consecutive terms and/or between the term and its position
in the sequence.

Hints: This relationship is an expression of n involving one or more operations, i.e.n—6, 2n, 4n + 2
OR

e Find the difference between consecutive terms of the sequence (common difference).
e  Write the term “common difference x n” in the expression.
e Check the result by substituting a random value for ninto the formula.
e Adjust the expression by adding, subtracting, multiplying or dividing by a constant.
e Check the result by substituting all values for n=1, 2, 3, 4, 5 into the final formula.
Q. Write an expression for the term in position 7 A. common difference =4
given the table of values for the sequence. = term in position n contains 4n
. If term in position n = 4n and n = 1
position | 1 | 2 | 3 | 4 | 5 |.... n — terml=dx]=4%]
term 1|59 [13]17]... If term in position n = 4n — 3
WA A A A n=1=terml=4x1-3=1 (true)
t4 +4 +4 +4 n=2=term2=4x2-3=15 (true)
n=3=term3=4xX3—-3=09 (true)
n=4=term4=4x4—-3=13 (true)
n=5=term5=4x5-3=17 (true)
The term in position nis 4n — 3
a) position | 1 2134|565 |... n b) position | 1 | 2 34| 5 |... n
term 719 111(113]|15.... ? term 7110|1316 |19 |.... ?
The rule for the term in position 7 is: The rule for the term in position 7 is:
A) 5n+2 B) 2n-5 A) 3n—4 B) 3n+4
C) Sn+5 D) 2n+5 C) 4n+3 D) 4n-3
A n=I1I=terml=5xX1+2=7= true A
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continued from page 160

Skill 15.8 Finding the general rule of a pattern given a table of values

for the pattern (2).

c) Write an expression for the term in position n
given the table of values for the sequence.

position | 1 2134|565 |.. n

term 8 |10]12]14|16|....|12Nn+ 6

A A A A
+2 +2 +2 +2

common difference = 2

adjust

Write an expression for the term in position »
given the table of values for the sequence.

position | 1 2134|565 |... n

term 2 5 8 | 11| 14

A A A

common difference =

adjust

Write an expression for the term in position »
given the table of values for the sequence.

9)

position | 1 | 2 | 3 | 4 | 5 |.... n

10 | 15| 20 | 25

term 5

A A A

common difference =

adjust

i)  Write an expression for the term in position n
given the table of values for the sequence.

position | 1 | 2 | 3 | 4 | 5 |.... n

term 2 1 0 |-1

A A A

common difference =

i

d) Write an expression for the term in position n
given the table of values for the sequence.

position | 1 2 314 |5 ... n

term 5 4 3 2 1

adjust

f)  Write an expression for the term in position n
given the table of values for the sequence.

position | 1 2 314 |5 ... n

term 5 9 | 13|17
A A A

21

common difference =

termn
adjust term n
h) Write an expression for the term in position n

given the table of values for the sequence.

position | 1 | 2 314 |5 ... n

10| 13| 16
A A A

19

term 7

common difference =

j)  Write an expression for the term in position n
given the table of values for the sequence.

position | 1 | 2 314 |5 ... n

-3 |-6|-9|-12

A A A

-15( ....

term

common difference =
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Skill 15.9 Completing number patterns involving decimals and fractions.

e Look at consecutive terms of the pattern.
e Find the operation used to get from one term to the next.
Hint: Every number pattern is created by adding, subtracting, multiplying or dividing by rational
numbers (whole numbers, fractions or decimals).
e Define the rule (operation) of the pattern.
e Apply this rule to the last given term and find the next two terms of the pattern.
Q. Complete the pattern: A. S 1 1317 ]l
5 1 13 17 1 18271818 6°
18727187187 6’ ) Look at the 3 and 4™ terms. their difference
.4
IA) E p
Rule: Add 5 to each term.
1 4 7 4 21 4 25 7
I—4+—=—F—=—"F—="=]—
6 18 6 18 18 18 18 18
3 4 2 1
18 18 18 I8
51317171
18 2 18 18 6 18 18
a) Complete the pattern: b) Complete the pattern:
1,2,35,55,8, , 08,2,34,5,6.8, ;
A A A A A A A
+1 +1.5 +2 +2.5 :; 55 +1.2
8+3=11 11+35=14)5
c) Complete the pattern: d) Complete the pattern:
1.5,35,6,9,125, , 4,55,75,10,13, ;
e) Complete the pattern: f) Complete the pattern:
1.75,3.5,7, 14, 11,21’5,10’
-, 1°°5 y——
g) Complete the pattern: h) Complete the pattern:
36.,18,9, 2, 2, 32,8,2, 4,1,
2 4 — > 2 8 > ——
i) Complete the pattern: j) Complete the pattern:
1 1 1 4 1 1
30.4.40.50 .62, =, 2.0, 10,12,
4 4 2 4 — > 155 15 3 5 p—
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