13. [Number Patterns]

Skill 13.1 Completing number patterns by adding, subtracting,
multiplying or dividing by the same positive integer.

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 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: A. 135,120, 105, 90, 75,
135,120,105, 90 , 75 , ‘® & & @
b

Rule: Subtract 15 from each term.
The pattern is formed by subtracting 15.

75 —=15=60
60—-15=45
135,120, 105, 90, 75, 60 , 45

a) What is the value of the missing term in the b) What is the value of the missing term in the
pattern? pattern?
term number| 1 2 3 4 5 6 term number | 1 2 3 4 5 6
term value | 1 9 (17|25|33 ‘) termvalue | 15|11 7 | 3 |-1

A A A A A
+8 +8 +8 +8 +8

25+48=33  33+8=4I

¢) What is the value of the missing term in the d) What is the value of the missing term in the
pattern? pattern?
term number | 1 2 3 4 5 6 term number | 1 2 3 4 5 6
term value 2 1105012501250 9 term value | 5748 |39|30 |21
e) Complete the pattern: f) Complete the pattern:
3,11,19,27,35, , 1215, 405, 135,45, ,
A A A4 T - A A A
+§ +8 +8 +8§ +8 +8 +3
g) Complete the pattern: h) Complete the pattern:
1,2,4,8,16, , 3,6,12,24,48, ,
A A A A A A A
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Skill 13.2 Completing number patterns by adding or subtracting

variable numbers.

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 integers following a certain pattern.

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.
Hint: 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

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:

11,13,16,20,25,

A A A A A A
+2 43 +4 +5 +6 +7

25+6=31 31+7=38

c) Complete the pattern:
2,6,14,26,42,

A A A A

e) Complete the pattern:
1,4,10,19,31,

A A A A

g) Complete the pattern:

51,50,47,42,35,

A A A A

i) Complete the pattern:
10,8,5,1,-4,

A A A

b)

f)

h)

)]

Complete the pattern:

2,3,5,8,12,
A A A

Complete the pattern:

1,3,7,13,21,
A A A A

Complete the pattern:

5,.6,9,14,21,
A A A A

Complete the pattern:

53,50,45,38,29,
NN N N

Complete the pattern:

16,14 ,10,4,-4,
NN N N

page 150 www.mathsmate.net © Math's Mate Mauve/Lime Skill Builder 13




Skill 13.3 Completing number patterns by adding or subtracting E

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: A. 21,13,5,-3,-1,
21,13,5,-3,-11, > P o e
b
Rule: Subtract 8 from each term.
—11-8=-19
-19-8=-27
21, 13,5, -3, -1, -19, =27
a) Complete the pattern: b) Complete the pattern:
8,5,2,-1,-4,| =1 —10 ~16,-11,-6,-1,4, L
AA A4 T T A A A A
-3 -3 -3 -3 -3 -3 +5
—4—-3==7 —7-3=-10
c) Complete the pattern: d) Complete the pattern:
~20,-14,-8,-2,4, , 9,5,1,-3,-7, R
A A A A AA A A
e) Complete the pattern: f) Complete the pattern:
10,7,4,1,-2, , -35,-28,-21,-14,-7,| __ ___
AA A A A A A
g) Complete the pattern: h) Complete the pattern:
-19,-15,-11,-7,-3, y —— 30,22,14,6,-2,| —_,
A A A A A A
i) Complete the pattern: j) Complete the pattern:
-21,-12,-3,6,15, y —— l6,10,4,-2,-8,| __,
A A A A A A
k) Complete the pattern: I) Complete the pattern:
12,7,2,-3,-8, y —— 46 ,34,22,10,-2, y ——
A A A A A A A
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Skill 13.4 Completing number patterns by multiplying or dividing by the

same integer.

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 multiplying or dividing by the same 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.
3 3
Q. Complete the pattern: 25 7" 3,21, 147,
= ,2,3,21,147, A A A S
49 ) X7 X7 X7 X7
Rule: Multiply each term by 7.
147 x7=1029
1029 x7=7203
3 3
— ,=,3,21, 147, 1029, 7203
49 - T
a) Complete the pattern: b) Complete the pattern:
288 ,-144,72,-36, 18, , 2,-6,18,-54,162, ,
RNV — A A A
+(=2) #(=2) +(=2) +(=2) (—2) +(=2) X(=3)
18+(-2)=-9 -9+(=2)=45
c¢) Complete the pattern: d) Complete the pattern:
-1,5,-25,125, , —200,000 , 20,000 , —2000 , 200 , ,
N N N A A A
e) Complete the pattern: f) Complete the pattern:
L6, s, , 3 3,157, ,
A A A A A A
g) Complete the pattern: h) Complete the pattern:
7771428 111864
4 ) 64 8 2
A A A A A A
i) Complete the pattern: j) Complete the pattern:
2 2 11 11
,2,18,162, , 11,110,
81’ 2 100°10° 2
A A A A A A A
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Skill 13.5 Completing number patterns involving decimals and fractions. B

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 L BT 1
5 1 13 17 .1 18 2 18 18 6 — —
18727187187 6 Look at the 37 and 4" terms: their difference
is 4
Rule: Add % to each term.
L4 7,4 2 4 5,7
6 18 6 18 18 18 18 18
2 M_2_,1
18 18 18 I8
R N A A
1872718718 6 _18 18
a) Complete the pattern: b) Complete the pattern:
1,2,35,55,8, 08,2,34,5,68, y ——
A A4 T T A A A A
+1 +1.5 42 425 43 +3.5 +1.2
§+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,  —
A A A A A A A
e) Complete the pattern: f) Complete the pattern:
1.75,3.5,7, 14, _ 11,21,5,1()’
A A A 4° "0 s ——
A A A
g) Complete the pattern: h) Complete the pattern:
36,189, 2,2, 2,8,2,0 .1
2 4 28 ,
A A A A A A
i) Complete the pattern: j) Complete the pattern:
30.4.4°0.50 .62 Sl
4 4 2 4 15 5 15 3 5
A A A A — N N N N e
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Skill 13.6 Finding a term in a number pattern.

e Draw atable and list the given terms and also 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 30th term in the pattern A. [position | 1ot | g0 | 3a | 4n | 5 | . -
x2
2,4,6,8,10,.... — P R R e e e e )
relationship [1x2 |2x2|3x2[4x2|5x2 30x2

Relationship. each term = twice its position.
The 30th term of the pattern is 2 X 30 = 60

a) Find the 20th term in the pattern b) Find the 15th term in the pattern

5,7,9,11,13, ... 5,10,15,20,25, .....
osition Ist | 2nd | 3rd | 4th Sth | . 20th osition Ist | 2nd | 3rd | 4th Sth | .. 15th

? = ? )
term 5 7 9 |11 | 13 ? term 5110 15|20 |25 ?
relationship [1x2+32x2+33x2+3|4x2+3|5%2+3 20x2+3 relationship [1x5|2x5|3x5|4x5|5x%x5
Relationship: term = position X 2 + 3 Relationship: term =
20th term=20x%x 2+ 3 = 15th 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 Ist | 2nd | 3rd | gth | 5tho ) 20th position Ist | 2nd | 3rd | gth | 5tho ) 25th

J? J?

term 8 | 13 ] 18| 23| 28 ? term 4 |16 8§ |10 | 12 ?
relationship [1x5+32x5+3|3x5+3[dx5+3|5x5+3 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 1st | 2nd | 3rd | gth | stho | 20th )(’ position 1st | 2nd | 3rd | gth | stho | 8th )?
term 1 14 7 ]10| 13 ? term 1 2 148116 ?
relationship relationship
Relationship: term = Relationship: term =
20th term = = 8th term = =
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Skill 13.7 Finding a particular term of a sequence given its general rule.

e |dentify the value of n for the requested term of the sequence.

Hint: If t49 needs to be found, the value of n is 40.
e Substitute the value of nin the formula for the general rule of the pattern t,
e (Calculate the value of the particular term of the sequence.

Q. Ifthe rule of a pattern is ¢, = L
find ) 4

A. 14 is the 60" term of the sequence.
=9
4
60
tsp=——9
0=
=15-9
=6

a) If the general rule of a sequence is ¢, = 5n — 4
ﬁnd t30

t30=5%x30-4

find 1o

find t30

2
g) Ifthe general rule of a sequence is ¢, = _a
find 135 7
R
i) Ifthe general rule of a sequence is t, = —6(n — 3)
find 13
S

b) If the general rule of a sequence is ¢, =4n —7
ﬁnd t15

find 140

f) If the general rule of a sequence is t, = 40n
find s

find b
o

j) Ifthe general rule of a sequence is #, = 3(n — 6)
find thy
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Skill 13.8 Finding two or more terms of a sequence given its general rule.

e |dentify the values of n for the requested terms of the sequence.

Hint: If n > 3 and the first 3 terms need to be found, the values of n are 3, 4 and 5.
e Substitute the values of nin the formula for the general rule of the sequence t,
e Calculate the values of the particular terms of the sequence.

Q. Write the first four terms of the sequence A. n =2 means that the first four terms are
where t,=4 —n*and n =2 b, ts, t; and ts
n=2=t=4-2"=4-4=0
n=3=1=4-3"=4-9=-5
n=4=t,=4-4"=4-16=-12
n=5=t;=4-5"=4-25=-21
The first 4 terms are: 0, =5, —12, —21

a) Write the first three terms of the sequence b) Write the first three terms of the sequence
where t,=20—7nand n > 1 where t,=n*—6and n >2
n=1=t=20-7-1=20-7=13 n=2=t-=
n:2:}l‘2: ]’l:j’:}tj—
n=3=t= n=4=t,=

€) Write the first four terms of the sequence d) Write the first four terms of the sequence
where 7, =(-2)" and n > 1 where t,=9 —n*and n >3
n=1=t-= l’l=3:>f3—
n=2=—t= n=4=

e) Write the first four terms of the sequence f)  Write the first four terms of the sequence

3n Sn
where t,1=—7 andn =>4 where t":? andn >3
n=4= n=
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continues on page 158

Skill 13.9 Finding the general rule of a sequence t, (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 (t,) given in the second row of the table.

To express 1, in terms of n:

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. t,=n—06, 2n, 4n + 2
OR
Find the difference between consecutive terms of the sequence (common difference).
Write the term “common difference - n” in the expression.
Check the result by substituting a random value for ninto the formula.
Adjust the expression by adding, subtracting, multiplying or dividing by a constant.
Check the result by substituting all values for n=1, 2, 3, 4, 5 into the final formula.

Q. Express t, in terms of n given the table of values A. common difference = 4

for the sequence. = t, contains 4n
Ift,=dnandn=1=1t,=4-1=4#1
Ity = n~ 3 — Aty sbracing
term ¢, 1 (59 13|17].... n=1=t=4-1-3=1(true)

:j :L?‘ :Lj jj jj n=2=t,=4-2-3=5 (true)
n=3=t;=4-3-3=9 (true)
n=4=t;=4-4-3=13 (true)
n=5=t;=4-5-3=17 (true)

The general term is t, = 4n — 3

number )| 1 | 2 | 3| 4 | 5 |.... n

a) The rule for the general term of this sequence is:  b) The rule for the general term ¢, of this pattern is:

A) S5n+2 B) 2n-5 A) 3n—-4 B) 3n+4
C) 5n+5 D) 2n+5 C) 4n+3 D) 4n-3
number (»)] 1 | 2| 3|4 |5 |6 |... number(n)] 1 | 2| 3| 4|5 |6
termé, | 7|9 [11(13|15|17].... termé¢, | 7 |10]13|16|19|22]....
An=I1=t;=5-1+2=7= true A

@)
S
I
N
I
D
N
+
(Y
I
~
S
2
>
Q
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continued from page 157

Skill 13.9 Finding the general rule of a sequence t, (2).

4
A

c) Express ¢, in terms of n given the table of values d) Express ¢, in terms of n given the table of values
for the sequence. for the sequence.
number (»)| 1 | 2 | 3|4 | 5 n number (n)| 1 | 2 | 3|4 | 5 n
termt, | 8 1012|1416 2n+6 termt, | 5| 43|21
common difference = 2 common difference = 1
th=2n=1t,=2-1=2 (false) t,=n=t; =1 (false)
adiust t,=2n+6 =>1t;3=2-3+6=12 (true) adjust t,=06 —n = t;=6—4 =2 (true)
e) Express ¢, in terms of n given the table of values f)  Express ¢, in terms of n given the table of values
for the sequence. for the sequence.
number(»)| 1 | 2 | 3|4 | 5 n number(»)| 1 | 2 | 3|4 | 5 n
termt, | 2 | 5| 8 |11|14 termt, | 5| 9 [13]17|21
common difference = common difference =
tn = tn =
adjust 1, = adjust 1, =
g) Express ¢, in terms of n given the table of values h) Express ¢, in terms of n given the table of values
for the sequence. for the sequence.
number )| 1 | 2 | 3| 4 | 5 n number )| 1 | 2 | 3| 4 | 5 n
termié, | 5 |10|15|20|25 termié, | 8 |11|14 17|20
common difference = common difference =
t, = t, =
i) Express #, in terms of n given the table of values J)  Express ¢, in terms of n given the table of values
for the sequence. for the sequence.
number ()| 1 | 2 | 3| 4 | 5 n number ()| 1 | 2 | 3| 4| 5 n
teemt, | 2|10 |[-1]|-2 termi¢, |—-3|—-6|-9[-12-15]..
common difference = common difference =
t, = t, =
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