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Patterns K -

NN\
59,013,121, 257

Can you predict the ne: g € pattern 5, 9, 13, 17, .7 If you said 21, you are right. What if you
were asked to find the 100th number? This would be more dlmtl.llt In this section, we will develop a linear
equation to represent all values of the pattern.

To find the 100th number of the patte abmc gencv«l\tq n needed,

| “‘ 'l'¢"" d:“tren(e

6+ (0)7

The common difference is 4. 2 't!

Istnumber: 5=1+4(1) ({J I‘{-&em«: 6

2nd number: 9 = 1 + 4(2)

Let:

"

‘'t

v = = .
3rd number: 13 =1 + 4(3) % tom 13 6+ (I) 1 d = d:terence
4th number: 17 =1+ 4(4) ;"{.,. =20= 6 t (2) 7 N = term Aambe
thtam=27= 6 + (37
So the 100th number is 1 + 4(100) = 401. A general equation is = 1 + 4n. where # is the number of the

term, and f is the term itself.

Aritimetic Su‘umc : H’-" = O+(ﬂ—1)-a]

Determine the perimeter of the 10th set of blocks.

O, 1345

'tzw 1399

P Solution:  The perimeters are 4, 6, 8, ... with a common difference of 2.

E\(Z) a=10 d=-2 tu-=?

6+(200 :L) 7

N

"

Set 1: Perimeter=2+2(1)=4 N \,__1 2 ;
Set2: Perimeter=2+2(2)=6 @:ghé:}b 't,. =Q+-1)d - 2

. it 2, _ ’
Set3: Perimeter=2+2(3)=8 .t“ - IO+(24-I)~(—2 ———6
Set4:  Perimeter = 2 + 2(4) = 10

(23)( 2)

let P = perimeter and n = number of squares (or length of rectangle) {O 4‘6

Therefore the 10th set of blocks has a perimeter of £, = 2 + 2(10) = 22.

The general equation is P, = 2 + 2n t‘f

Note: It is possible for a sequence to have a common difference that is negative.
For example, the sequence: 13,8, 3, — 2... has a common difference of § — 13 = 5
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W 122 ¢ Chapter 4 - Linear Relations Pl 'tu=@+ (h-l)-d‘/ 20
| Tt tem  Thor, Q , 5.9, 3,05
Write an equation relating ¢ to n. EXZ) ’ 55) 3 ) Ogl -2

n 0 1 ¥ 3 4

t a6 s8]0 a=3 o=-2.5
Q) ty=7 n-31

P Solution:  As n goes up by 1 unit, ¢ goes up by 2 units. 3 0

a n d
Therefore t = 2n + b, wi own value. =1 )(-
erefore t = 25 ith » an unkn 1 '{','31 8 + (3] | ( 25) X 25

"

Ifn=0,thent=2(0)+b =2
it & — 30 (2.5) bag

1]

g-75 750
-67

Therefore b mustbe 4, and t = 2n + 4.

\

Find the 100th term of the pattern: 7, 4, 1,2, — 5, __

P Solution:  This pattern is decreasing by 3.
Therefore £ =—3n + b, with b an unknown value.
If the first term is n = Lwitht =7, then 7=—3(1)+bh - b= 10
Therefore 1 =—3n + 10,

The 100th term can be found by substituting 100 for n: ¢ = — 3(100) + 10
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C e TaEMLE = S, G f == L)T 0 = p= ||

Therefore t =—3n + 10,

The 100th term can be found by substituting 100 for n: r =~ 3( 100) + 10

==300+ 10
=-290
The 100th term is — 290,

_ Rent-A-Wreck rents a car for $30.00 per day, plus 20¢ per kilometre driven,
a) Write an equation relating cost to kilometres driven per day.
b) What is the cost if the car was driven 120 kilometres for one day.
¢) If$57.40 was charged to a customer for a one day rental, how many kilometres were driven?

{ »Solution:  a) C=020n+ 30
¥

b) C=0.20(120)+ 30
=54

A customer would be charged $54.00.

€) 54.70 = 0.20n + 30
0.20n = 57.40 - 30
1 0.20n = 27.40
; n=137

The customer drove 137 kilometres.
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— 4.1 Exercise Set p
In the cqualiundclcnmur \ when p is

a) 3 . b) 5 B

(|

c) 11 ) 17 ——

+ 2
[3] 6 o NHn x+2

r

In the equation § = 4n — 2, determine § when n is:

9
a) 4 b)

.
¢) I8 . d) 23

-
e) 41 I § B

123

Determine the common difference in each linear pattem.

=7

a) 2,58 11, ... by 6,10, 14,18 ... S

©)

5,10,5,0, ...
¢ -4,-1,25 .. d) 15

3,2,7, ... B
e) —5.-11,-17,-23, ... n 8,

%ﬁu%;;bgéjiéjm JZ;_ h) L4v01r21:?3
0
Q l"q') 6 (Le@

“+
14,18, ... —

Determine the next three numbers in each linear pattern.

2,58, 11, ... by 6.1

2,5 . . d) 15,10.5.0, ... B .

0 -8.-3.2.7, .. —

—41,-37.-33,... . .
g) 11.8.5.2, .. h)
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st ., X
124 + Chapter 4 - Linear Relations 1 dom term ey
Tn=0t (f-)d @i,
pair of values) ditterance

5, Write an equation relating 7 to n. (1t mus|
N \/\_/.\_/\’—s/-\

6 |iJC|11 [t:-; HL‘J d=4
t= 6+(K674) b44n=4
'tn—ll-n'f“;,

=

a) n 1

[
[P ]
o0

2 [ 3] 4 o el [ 2[3]4]
! : —l4 1|2 |5 : | W] 5 Lo | d=-
e
= 154 (f-)-(5) =15-5n2 5,
n=20-5n
o 1 [2 ]33 n [ [ 2] [ 4]
—5 [-11|-17]-23 1 |15 | 2 [25)]
"
6. Determine the *ﬂllu term of the following linear pattern.
T b) 6,10, 14, 18, ..
'®@“‘“ 'tn_a+(n—|)d
n=50
as= _
dzy -4.-1.2.5 . @ 1530.5.0, . tun 04 (1-0)-d 44
t ht X 45
a=15 '(fso =15+ (50-1)-(-5) 245
d=-5 =15 - 44(5)
¢ -5,-11,-17,-23, .. n nn-.slo_L;.,.. =15 -245

=—2301

7. In the following patterns, determine the number of sides needed to produce 10 polygons.

A A v [0 T

o) M (I » QOO 020
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8. In€i0wEl cost of publishing a school yearbook is a fixed price, plus a cost for each yearbook printed.

A ] ek ot $300
¢ [ 0 [loo {200 [ 300 100 Buks = $500  $200 for 00 buok

per unit :
200 By = $700 $2/ book = unit price
a) Using the data provided, write an equation b) Calculate the cost of printing 650 yearbooks.
relating the total cost (€) to the number of year —

books printed (n)

T Cast = Fixed + Usit cort x Units Cost = $300+ $2-650 4,

. 5t — 1O [ o

= $300+ $2:1 C=$300+ ¢ 300
tM’ C = $lboo }//

0.20
. The cost of renting a car is 550) p[u\@sur kilometer travelled.
-

- T"a) \\nte an equ.a:mn relatlng cost (C) to the b) Calculate the cost ul‘lra\'ellingilnmctn:rs, 4’8 0
number () of kilometers travelled. 002
10 ot = i Uk cor Ut C=$50 + 020 8ok q6.0

C=$50+ $96
- C ) $5O * $Olzoxc‘£disfm¢. C= $l46 l

‘ ﬁ‘h Tha nnct af candine tha cabhanl® kool 1o oo -+ Ch—— . S\
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= C=450+ %96
’ C ) $50 f $O'20x?‘£0{isfam¢. C: $|46 l

H 10, ) The cost of sending the school’s basketball team to a tournament is lus a cost per student,
u IF 10 players cost $260, and 15 players cost $300

u a) What is the cost per student? 4o b) What is the entrance fee to the tourna
- $260 = 10 ppl o Syl loppl x $8/p = $80
{ ‘) rr ‘!‘L by* we Wweye J\lv’q‘ $260 P Wl\ ?

Entiana Fee = $260-$80 -:

from university in less than 5 years. In 2000, 41% of students graduated
¥ Y g

11, In 1994, 45% of students gra

’ from university in less than 5 years,
u a) Write an equation relating the year of graduation  b) 1f this linear trend continues, what percent of
to the number of years spent in university. university students will graduate in less than 5 years

at the end of 20127

12. The sequence of numbers 0, 1, 1,2, 3, 5,8, 13, ... is known as the Fibonacci sequence. Determine the next five
numbers of the Fibonacci sequence.
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