19. [Number Patterns]

Skill 19.1  Completing number patterns by adding the same number.
e Look at consecutive terms of the pattern.
e Find the number and operation (in this case addition) used to get from one term to the next.
e Define the rule 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 2,11,20,29, ,  Firstnotethat
A A h :
2, 11,20, 29, 9 9 49 the pattern i
. Rule: Add 9 to each term. inchasing
958 i 38 Then find by
38+@=47 how much.
2,11,20,29,38,47
a) Complete the pattern: b) Complete the pattern:
0,4,8,16,| 20 24 1,4,7,10,13, ,
AA A A 4 AA A A A N
+4 +4 +4 +4 +4 +3 +3 +3 +3 43 +3
16+ 4 =20, 20+4=24
c) Complete the pattern: d) Complete the pattern:
3,8,13, 18,23, , 3,5,7,9,11, ;
e) Complete the pattern: f) Complete the pattern:
2,5,8,11, ; 3,7,11,15, ;
g) Complete the pattern: h) Complete the pattern:
3,11,19,27, : 2,9,16,23, ,
i) Complete the pattern: j)  Complete the pattern:
2,8,14, 20, ; 5,14,23, 32, ;
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Skill 19.2 Completing number patterns by subtracting the same number. n!l

e Look at consecutive terms of the pattern.

e Find the number and operation (in this case subtraction) used to get from one term to the
next.

e Define the rule 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 45 ,36,27,18, First note
A A A
that each
45,36,27, 18, BT term in the
2 Rule: Subtract 9

from each term. pattern is

& decreasing.
18=9=9 Then find
9-@=0 by how
45,36,27,18,9.,0 much.

a) Complete the pattern: b) Complete the pattern:
18,15,12,9, 6 3 16, 14,12, 10,8, ,
A A A A A NN AN N N
-3 -3 -3 -3 -3 2 2 -2 -2 -2 =2
G ek St ot S
c) Complete the pattern: d) Complete the pattern:
20,17, 14,11, 8, o 35, 30, 25, 20, 15, ,
e) Complete the pattern: f) Complete the pattern:
30, 26, 22, 18, 14, L 38, 32, 26, 20, ,
g) Complete the pattern: h) Complete the pattern:
98, 88,78, 68, L 38,31,24,17, ,
i) Complete the pattern: j)  Complete the pattern:
42,34,26, 18, L 50,41, 32,23, ,
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Skill 19.3 Completing number patterns by adding or subtracting

decimal numbers.

e Look at consecutive terms of the pattern.
e Find the number and operation used to get from one term to the next.
e Define the rule 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. 08,1,12,14, ,  Firstnote
NN N
08,1,12,14, +02+02 +02 that e,ad;]
. Rule: Subtract 9 term in the
from each term. E\T:ee;; :]Sg
1.4+02=16 Then find by
1.6+0.2=18 how much.
08,1,12,14,1.6,1.8
a) Complete the pattern: b) Complete the pattern:
02,08,14,2,| 2.6 3.2 18,15,12,009, :
A A A A A A A A A
+0.6 +0.6 +0.6+0.6  +0.6 ~0.3-03 ~0.3 0.3 0.3
2+0.6=26, 2.6+0.6=3.2
c) Complete the pattern: d) Complete the pattern:
15,1.7,19,2.1,23, , 1,15,2,25, ,
e) Complete the pattern: f) Complete the pattern:
1,14,1.8,2.2,2.6, , 3.1,29,2.7,25, ,
g) Complete the pattern: h) Complete the pattern:
29,2.6,23,2, , 1,2.1,3.2,4.3, ,
i) Complete the pattern: j)  Complete the pattern:
08,14,2,2.6, , 29,25,2.1,1.7, ,
page 155 www.mathsmate.net © Maths Mate 7/8 Skill Builder 19




Skill 19.3 Completing number patterns in table format by adding the

same number.

e Look at consecutive terms of the pattern.
¢ Find the number and operation used to get from one term to the next.
e Define the rule of the pattern.
e Apply this rule to the last given term and find the next term of the pattern.
Q. Complete the table: A 4,2,10, 13,7 First note
A
High-rise buidings +3 that each
No.of floors | 2 3 4 5 6 Rule: Add 3 to each term. termin t.he
44+3=7 pattern is
No. of rooms| 4 10 13 - increasing.
13+@=16 Then find by
4,7,10,13, 16 High-rise buildings how much.
No.of floors | 2 3 4 5 6
No.of rooms| 4 7 10 13 1 6
a) Complete the table: b) Complete the table:
Growth (mm) Bouquests
fingernail 2 4 6 8 10 white roses | 2 4 6 8 10
toenai o5 1152 2.5 redroses | 3 | 6 | 9
A A A A A A A
+0.5 +0.5 +0.5 +0.5 +3 43 +3
1.5+05=2, 2405=25
c) Complete the table: d) Complete the table:
Food intake of a baby robin Children (9 - 13)
Noofdays| 1 | 2 | 3 | 4 | 5| 6 gy | 17 | 34 85
wgnol | 4 | 8 | 12 T 11213 4a]s
e) Complete the table: f) Complete the table:
Rent Shark teeth regeneration (thousands)
Nool | 1|2 | 3|45 No.ofdays | 10 | 20 | 30 | 40 | 50 | 60
Socke) | 200 350 | 425 o atea | 3 | 36| 42| 48
g) Complete the table: h) Complete the table:
Exercise program Equilateral triangle
time (min) 10 15 |1 20 | 25 | 30 Sidelength | 0.4 | 08 | 1.2 | 1.6 2 24
energy (cal.)| 240 | 280 | 320 Perimeter 12 | 24| 36 | 4.8
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Skill 19.5 Completing number patterns by multiplying by the same number.

5

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 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 R 1,4 First note
] 1 1 : 16 47 ' ' __'___  thateach
E,z,l,4, , ;“:, ;j; ;’4‘ termin’fhe
Rule: Multiply each term by 4 .pattern. 1S
dxd=16 increasing.
3 Then find by
]?x;’-64 how much.
%,2,],4,16,64
a) Complete the pattern: b) Complete the pattern:
2,6,18,54,| 162 486 1,2,4,8, ,
A A A A ] A T N
X3 X3 x3 X3 X 3 X2X2x2 X2 X2
54x3=162, 162%x3=486
c) Complete the pattern: d) Complete the pattern:
4,12,36, 108, ; 5,15,45,135, ;
e) Complete the pattern: f) Complete the pattern:
3
0.25,0.5,1,2, ; 2,3,12,48, ’
g) Complete the pattern: h) Complete the pattern:
La_al7l, %7%’276’
16 8 4 2 2 9 3 2
i) Complete the pattern: j)  Complete the pattern:
0.02,0.1,0.5,2.5, , B A ) :
1000 100 10
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Skill 19.6 Completing number patterns by dividing by the same number. B
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 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. 640, 320, 160 , 80 , First note
A A A ~  thateach
640, 320, 160, 80, 2 =2 +2 term in the
. Rule: Divide each term by 2. .
802 =40 pattern is
L decreasing,
40 +@=20 Then find
640,320, 160,80,40,20  pyhow
much.
a) Complete the pattern: b) Complete the pattern:
9375, 1875,375,75,| 19 3 128, 64,32, 16, ,
A A A A A NP N
+5 +5 +5  +5 +5 2 2 2 2 +2
75+5=15, 15+5=3
c) Complete the pattern: d) Complete the pattern:
6250, 1250, 250, 50, S 640, 320, 160, 80, 40, S
e) Complete the pattern: f) Complete the pattern:
1000, 100, 10, 1,0.1, o 729,243,81,27, S
g) Complete the pattern: h) Complete the pattern:
32,16,0.8,04, L 312.5,62.5,12.5,2.5, .
i) Complete the pattern: j)  Complete the pattern:
70000, 7000, 700, 70, 512,128,32,8,
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Skill 19.7 Completing number patterns by using changing values

in the rule.

e Look at consecutive terms of the pattern.
e Find the number and operation used to get from one term to the next.
e Define the rule 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. 3\,}6 L;IZ Q;Z]uﬁ __,__ Firstnote
3,6, 12,21,33, +3 +6 +9 +12 thatgach
2 Rule: Add 3 then 6 then 9 ete. &M inthe
to each term. ﬁ]a;rt:;?i :g
glée;clo;ie;gtlve multiples of 3) Then find
3 by how
48+ 18=066 much.
3,6,12,21,33,48, 66
a) Complete the pattern: b) Complete the pattern:
18,20,24,30,38,| 48 60 2,6,14,26,42, ,
A A A A A N A A A F
+2 +4 +6 +8 +10 +12 +4 +8 +12 +16 +? +?
384+10=48, 48+ 12=060
c) Complete the pattern: d) Complete the pattern:
49, 46,40, 31, , 45,33,23,15,9, ;
e) Complete the pattern: f) Complete the pattern:
14,13,10,9,6, ; 1,3,7,9,13, ;
g) Complete the pattern: h) Complete the pattern:
3,4,7,12,19, : 144,100, 64, 36, :
144=12°,100=10°, 64 =8
i) Complete the pattern: j)  Complete the pattern:
1,9,25,49, , 343,216, 125, 64, :
page 159 www.mathsmate.net © Maths Mate 7/8 Skill Builder 19




Skill 19.8 Completing number patterns involving negative integers by

adding or subtracting the same integer.

e Look at consecutive terms of the pattern.
e Find the number and operation used to get from one term to the next.
e Define the rule 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 3,-1,-5,-9, , First note
— T 7 thateach
3,-1,-5,-9, o term in the
2 Rule: Subtract 4 from .
each term pattern is
0. @& decreasing.
8 N 13 Then find
—13-4=-17 by how
3,-1,-5,-9,-13,-17 much.
a) Complete the pattern: b) Complete the pattern:
29,21,13,5,-3,| =11 =19 ~17,-14,-11,-8,-5, ,
A A A A A N N N N N N
-8 -8 -8 -8 -8 -8 +3 43 43 43 +3 +3
-3-8=-11, —-11-8=-19
c) Complete the pattern: d) Complete the pattern:
-22,-17,-12,-7,-2,| _ | 1,-1,-3,-5,-7, S
e) Complete the pattern: f) Complete the pattern:
10,6, 2,_2, -, _13,_79_1’53 ¢ —
g) Complete the pattern: h) Complete the pattern:
17,8,-1,-10,| ___| -23,-16,-9, -2, S
i) Complete the pattern: j)  Complete the pattern:
7,3,-1,-5,| ___ | -23,-15,-7, 1, S
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continued on page 162

Skill 19.9 Finding a term in a number pattern (1).
EITHER

e Find the terms in order until you get to the required term.

OR

e Draw up a table and match the term numbers with the given terms in the pattern.
e Use observation and trial and error to find a relationship between the term number and its
value in the pattern.

e Based on this relationship, find the requested term in the pattern.

Q. Find the 8th term in the pattern: A. 8,14,20, 26 .. First note that
A A A :
each termin
8,14,20, 26, ... Yo 0 O the pattern is
Rule: Add 6 to each term. incrsasing
26+6=32 '
@ Then find by
32+@=38 how much.
38+6=44 Count on.
44+6=150
8,14,20, 26, ... , 50
OR term number| 1 2 3 4 .. 8
pattern 8 14 20 26 ?
relationship (6 X1+2(6x2+2(6x3+2/6x4+2 |6x8+2
Relationship: 6 times the term number + 2
The 8th term of the pattern is 6 X 8 + 2= 50
a) Find the 14th term in the pattern: b) Find the 12th term in the pattern:
1,3,5,7, ... 27 2,3,4,5, ..
term number] 1 2 3 4 . 14 term number] 1 2 3 4 . 12
pattern 1 3 5 7 27 pattern 2 3 4 5 ?
relationship [2x1-1]2x2-12x3-12x4-1| _2x14-1 relationship | 1+1
Relationship: 2 times the term number — 1 Relationship:
The 14th term of the patternis 2x 14— 1=27 The 12th term of the pattern is
c) Find the 20th term in the pattern: d) Find the 15th term in the pattern:
2,4,6,8,10, ... 5,10, 15,20,25, ...
term number] 1 2 3 4 . 20 term number] 1 2 3 4 . 15
pattern 2 4 6 8 ? pattern 5 10 15 20 ?
relationship relationship
Relationship: Relationship:
The 20th term of the pattern is The 15th term of the pattern is
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continued from page 163

Skill 19.9 Finding a term in a number pattern (2).

e) Find the 18th term in the pattern: f) Find the 10th term in the pattern:
14,24,34,44,54, ... 1,8,27,64, ...
term number] 1 2 3 4 . 18 term number] 1 2 3 4 .. 10
pattern 14 24 34 44 ? pattern 1 8 27 64 ?
relationship relationship
Relationship: Relationship:

g) Find the 14th term in the pattern: h) Find the 12th term in the pattern:

5,7,9,11,13, ... 2,5,8,11, 14, ...
term number] 1 2 3 4 . 14 term number; 1 2 3 4 .. 12
pattern 5 7 9 11 ? pattern 2 5 8 11 ?
relationship relationship
i) Find the 11th term in the pattern: j)  Find the 20th term in the pattern:
3,7,11,15,19, ... 12, 14,16, 18, ...
term number] 1 2 3 4 .. 11 term number] 1 2 3 4 .. 20
pattern 3 7 11 15 ? pattern 12 14 16 18 ?
relationship relationship
k) Find the 10th term in the pattern: I) Find the 8th term in the pattern:
1 1
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Skill 19.10 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 the 20th term needs to be found, the value of n is 20.
e Substitute the value of nin the formula for the general rule of the pattern.
e Calculate the value of the particular term of the sequence.

Q. If the general rule of a pattern is A. I5+n
15 + n find the 15th term (n= 15). = I5+15
=30
a) If the general rule of a pattern is b) If the general rule of a pattern is
n — 4 find the 10th term (n = 10). n + 5 find the 20th term (n = 20).
e b
=104 28 =D
c) If the general rule of a pattern is d) If the general rule of a pattern is
n — 8 find the 13th term (n = 13). n + 8 find the 16th term (n = 16).
e) If the general rule of a pattern is f) If the general rule of a pattern is
2n + 1 find the 20th term (n = 20). 50 — 5n find the 6th term (n = 6).
g) If the general rule of a pattern is h) If the general rule of a pattern is
5n + 7 find the 9th term (n =9). 14 — 2n find the 6th term (n = 6).
i) If the general rule of a pattern is j) If the general rule of a pattern is
n® + 1 find the 10th term (n = 10). n® + 6 find the 8th term (n = 8).
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