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y 4 A difference

Describe the patterns involving adding and subtraction shown in the number line
below.

| | -‘Y | “‘Yf | \Y v- | | | |y- | | | Y- | | | | | |
T T T 3|

20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 5 36 37 38 39 40 41

_ Al Al A
................... Adding 2: 20, 22, 24, 26 - Subfracting 4: 39, 35, 31,27 ... Adding 5: 25, 30, 35, 40

1. Describe each pattern.

Example: e g
: : i ; : : : : — 1 i i i — i i | i i
41 42 43 4A4 45 46 47 48 49 50 51 52 5‘3 54 55 56 57 58 59 60 61 62

We add six fo 44 and get 50, we add another six to 50 and get 56. We subtract nine from 62
and get 53. We subtract another nine and get 44.

a.

‘., f f Y f f Y f ( f f f f Y f f f f \Iv f f f
22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43

A A e o L

p.

{I ¥I vI VI VI 1 1 1 1 1 Y"— 1 1 1 1 .“Y'— 1 1 1 1 1 1
35 36 37 38 39 40 4] 4A2 43 44 A5 46 47 4A8 49 50 51 52 53 5A4 55 56
C.

.K f f f f f f Y f f f f f f \Y f f f f f f f

114 115
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r | Y | | | \v v vI | i
0 1 2 8 4 S 6 7 8 9 10 11 1A2 13 14 15 16 17 ]A8 19 20 21

2. Describe the rule for each pattern.

Example: 27, 36, 45, 54, 63
Rule: Adding 9 or counting onin 9s

a. 6, 14,22, 30 b. 2,6,10, 14,18
@

c. 13,10,7, 4,1 d. 8,13,18, 23, 28

e. 59,1317, 2] f. =20,-15,-10,-5,0

g. 7.18,29, 40, 51 h. 1,9, 17,2533

i 4,56,7.8 j. =6,-4,-2,0,2

The rule is ‘adding 11°. Start your pattern with 35.
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Describe the pattern. Take your time and
2, 4, 8, ]6, == think carefully when you

identify the pattern.
. e . - . - .

Identify the constant ratio between consecutive terms. This pattern can be
described in your own words as "multiplying the previous number by 2".

L

Can you still remember

‘ ‘ ‘ ‘ == what constant ratio
@@ 00 00
1. Describe the pattern. Muttiply the
previous
Example: 8,32 128,512 2x4=8 term by 4
8x4=32
32x4=128
@

128 x 4= 512

a. 2,8,32,128, 512

b. 4,12, 36, 108, 324

C. 6,12, 24,

1T 120 18 4 dk
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d. 8, 40, 200, 1 000, 5 000

e.1,6,36,214, 1228

f. 3,9,27,81, 243

g. 5,20, 80, 320, 1 280

h. 7,42,252, 1512

I. 9,45,225,1125

j- 10, 20, 40, 80, 160

Problem solving

If the rule is “subtracting 9", give the first five terms of the sequence starting with 104.

g 16 97
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What is the difference between constant difference and ratio?

» constant difference, e.g. 21, 23, 25, 27, ... __ Take your fime fo figure
out the pattern.

e constant ratio, e.g. 2, 4, 8, 16, ...

Describe the pattern.

12471116 What will the next three terms
VA T ’ p 000 -..._... be, applying the identified rule? l

This pattern has neither a constant difference nor a constant ratio. It can be
described as “increasing the difference between consecutive terms by one each
time"” or “adding one more than was added to get the previous term”.

1. Describe the pattern and draw a number line to show each.
Example: 2, 4,8, 14,22

[ Y . \Y/ — i G —

2 CI’> 4 5 6 % 8 ‘} ]b 11 1|2 ll3 ]I4 1|5 llé 7 18 19 20 21 22

a. 8,10, 14, 20, 28

®

b. 15,12, 6,-3,-15

c. 3,6,10, 15, 21

-
-
]

d. 10,9.7,4,0

NN
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e. 6,7,9,12,16

”:e

f.

1,3.7,15, 31

g.

13,9, 4,-2,-9

h.

9. 14,20, 27, 35

i. 24,18,13,9. 6

J-

19, 20, 22, 25, 29

Problem solving

Create your own sequence without a constant ratio.

W7 a
**oe@e

“»
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Give arule to describe the relationship between the numbers in this sequence:
2,4, 6,8, ... Use the rule to find the value of the tenth term.

10 We can represent a
sequence in a table.
(3 ™ 9

The “tenth term" refers to position 10 in the number sequence. You have to find a
rule in order to determine the value of the tenth term (rather than continuing the
sequence up to the value of the tenth term). You should recognise that each term
in the bottom row is obtained by doubling the number in the top row. So double 10
is 20. The tenth term is 20.

1 2 3 4
2 4 6 8

1. Describe the pattern and draw a number line to show each.

Example:

G G

8

(-

I

]

[N
(-

2

.
[f:j_

7
L

6
4
14
0

2
2
2
2

18 94 9k



2. What will the term be?

Example: 5, 10, 15, 20. Position of the term x 5.

¢ N W

a%*#
*a*oegae
4

1 4 15
5 10 15 20 75
] 2 3 4

10 20 30 40

1 2 3 4

3 6 9 12

1 2 3 4

8 16 24 32

@®

] 2 3 4

12 24 36 48

1 2 3 4 10
15 30 45 60

] 3 4 50
1 27 64

Problem solving

Thabelo is building a model house from matches. If he uses 400 matches in the first section, 550 in the
second and 700 in the third section, how many matches will he need to complete the fourth section, if

the pattern continues?

g 16 97
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Look at this pattern. What will the 20th term be?
4,7,10,13, ...

If you consider only the relationship between consecutive terms, then you can
continue the pattern (*adding 3 to previous number”) up to the 20th term to find
the answer. However, if you look for a relationship or rule between the term and the
position of the term, you can predict the answer without continuing the pattern.
Using number sequences can be useful for finding the rule.

First ferm: 4 =3(1)+1

Secondterm: 7 =3(2)+1 :)r:gcnkuerrst;eorrirgsponds
Third term: 10=3(3) + 1 . Z;vflmahfeefn??r??:e
Fourth term: 13=3(4) + 1 earenee

What will the 20" term be?

1. Look at the following sequences:
Describe the rule in your own words.
Calculate the 20™ term using a number sequence

Example: Numbersequence:5,7,9, 11, ...
Rule in words: 2 x the position of the term + 3.
20" term: (2 x 20) + 3 =43

a. Number sequence: 2,5,10,17, ... b. Number sequence: -8, -6, -4, -2, ...
Rule: Rule:

201 term: 15" term:

c. Number sequence: -1, 2,5, 8, ... d. Number sequence: 6, 9, 12, 15, ...
Rule: Rule:

121 term:




NN I Wiy

“a

QHP
*QF

#

e. Number sequence: -6,-2, 2,6, ...
Rule:

18™ term:

f. Number sequence: 7,12,17, 22, ...
Rule:

12t term:

g. Number sequence: 2,5; 3; 3,5; 4, ...
Rule:

215 term:

h. Number sequence: -3,-1,1, 3, ...
Rule:

15" term:

i. Number sequence: 3,7, 11, 15, ...
Rule:

14™ term:

j- Number sequence: 14, 24, 34, 44, ...

Rule:

25" term:

Problem solving

Miriam collects stickers for her sticker aloum. If she collects 4 stickers on day 1, 8 on day 2, 16 on day 3
and 32 on day 4, how many will she collect on day 5 if the patftern continues?

Helen spends 2 hours playing computer games on the first day of the school holidays. On the second
day she plays for 5 hours and on the third day she plays for 8 hours. For how many hours will she play on

the fourth day if she kept on playing in this patterne
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What do you see? Describe the pattern.

Take your time to
j " explore the pattern.

1. Create the first three terms of the following patterns with matchsticks and then
draw the patterns in your book. Complete the tables.

a. Triangular pattern

b. Square pattern

1T 120 18 4 dk
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c. Rectangular pattern

_ | 2 3 4 5 6 7

d. Pentagonal pattern

_ | 2 3 4 5 6 7

2. Look at worksheets 65-70 again. Explain and give examples of the following:

]

i

Deals with multiplication
and division.
It is a sequence with a
constant rafio.

Represent an octagonal number pattern.

eals with addition and
subfraction.

Itis a sequence with a

constant difference.

_—

Problem solving
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Look at the example and describe it.

‘Numenc, paliternsidescribelalpalienn

< | 5

the previous

<

|
o et 3 7 1 15

4 multiplied by
the position of

theterm -1 g Term 3 7 11 15

Position in the sequence 1 2 3 4

a i < .
4(n)-1, I 1x4-1 I 2x4-1 I 3x4-1 I 4x 41 I

where n is
the position
of the term.

First term: 3=4(1)-1
Secondterm: 7=4(2)-1
Third term: 11=4(3)-1
Fourth term: 15=4(4) -1

1. Describe the sequence in different ways using the template provided.

)

a. 5,11,17,23, ... @

i)

Position in the sequence 1 2 3 4

Term

, where n is the position of the term.

First term:

Third term:

Second term:

Fourth term:
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b. 57,9 11, ...

i)
<! | | | [
=] I I I [
) Position in the sequence 1 2 3 4
Term
A A A N
TR | N T

iii) . where n is the position of the term.

First term: Second term:

Third term: Fourth term:

c. 10,19, 28, 37, ...

i)
<! | | | [
= [ [ [ [
i Position in the sequence 1 2 3 4
Term
A A 4 N
T TR TR [
iii) , Where n is the position of the term.
First term: Second term:

Third term:

Fourth ferm:

X ;

g 16 97

continued &

6 99 20 21 22 49 24 288 26 2y 2 28 =Y
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Lcontinted

-

d. 0,48, 12, ..
i)
<! | | | [
= | | | [
) Position in the sequence 1 2 3 4
Term
A A A N

iii) . where n is the position of the ferm.

First term: Second term:

Third term: Fourth term:

@

Find the pattern.

O

70 11 12 98 94 9k
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e. 14, 25, 34,47, ...
i)
<! | | | [
= | | | 7
) Position in the sequence 1 2 3 4
Term
A A A N
T T N [

i) . where n is the position of the term.

First term: Second term:

Third term: Fourth term:

@

Problem solving

What is the 30™ term if the n position is 8(n) — 72

ig 96 97 18 q¢
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What do input and output meane Make a drawing to show a real-life example.

Process H Output
/
\
/
\

Input

1. Complete the flow diagrams.

a.

X
o~

1
5
7 x 4
9

12

C. |12
11
9
6
5

X
[0¢]

x 9

T
A4 AN
Y

2. Use the given rule to calculate the value of b.

Example: 9 o b=ax4
2 \ / «2x4=8
W A «3x4=12
4 > b=ax4 (> e 4x4=164
S 7 \\: e 5x4=20
7 «7x4=28

1T 120 18 4 dk
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c. [10 d. [ 4
N 4 N
™ /T ™ vl
12 [ » y=x-9 |» 7 > s=r+11 | »
2 7 \\: ) i«
100 20

ﬁ"i'i' ¥

3. Use the given rule to calculate the unknown variable.

Example: @ b b=ax2+3
4 \ M eax243=11
¢ NG 151 e¢x2+3=15
7 b= o><2+3 17 e 7x2+3=17
8 7 §]9 e 8x2+3=
9 21 e 9x2+3=2]
b h g y
a. [ \ / b. [7 \ / 2 \ /
2 8 3
N\ N\ Val ™\ vl
6 [ >a=bx3+1 > 9 »g=hx2+10}» 4 | rx=yx2+4 >
11 23 10
n X y a
N E N/ o/,
7 0,3 0,06
N\ N\ ™\ vl
8 [ »m=n+7x2f» 04| »y=x+0,5» 01> b=ax0,2 | »
Yo 1 e I e
12 0,9 0,5
t w \"
g. |5 \ / h. [ 11 \ /4
6 9
N\ al N\
7 >»r=tx1+5|» 8 [ »v=wx3+8 [ »
: 7 i‘ ¢ 7 Q
10 3

"3

1‘%*

B,

Problem solving

Draw your own flow diagram where a=b + 7.
Draw your own flow diaogram wherea=b x 2 + 11.

g 96 17 18 98 20 A1 2]

e
F4tn i)
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Discuss this:

Theruleisy=x+5

1 2 3 10 100
6 7 8 15 105

y=1+5 y=2+5 y=3+5 y=10+5 y=100+5
."‘u. =6 \'"‘"- =7 ,..-;‘““ =8 s =15 .-':‘a' =105

Fa AN,
H""‘h—rﬂ-—l-_./ l\I‘--..‘'‘''"“'h_.--'------_.-l" \'W \w-"'
1. Complete the tables.

a. y=x+2 b.a=b+7

2 4 6 8 10 | 20 1 2 3 4 5 10

C. m=n+4 d. x=zx2 )
3 4 5 6 7 | 10| 100 2 3 4 5 6 7

e.y=2x-2 f.m=3n+2
1 2 3 4 5 6 7 1 5 10 | 20 | 25 | 100

2. What are the values of m and n?

Example: 1 2] 3] 4 18 | m | 51
s | 9 [ 10]mn 25 [ 39 | n

Rule: the given

The rule: y=x+7 Therule: y=x+7 term plus 7
Term 51:  y=51+7 Term 39: 39=x+7 " n=58and m =32
y =258 9-7=x+7-7
s n =258 32=x

Sm =32
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10 11 12 13 n 39 60
] 4 m 30 60
2 8 22 n 120
] 3 4 10 15 m
5 10 15 20 50 n 90
1 4 7 m 46
13 14 15 16 19 24 n
1 2 3 4 10 m
3 12 18 n 60

e What is the tenth term in the patterne (3 x7,4x7,5x7, ...)
o fx=2y+9andy=2, 3, 4,5, 6draw a table to show the values of x and y.

1d 16 17 98 18

Problem solving

ry| “:-I.I é '|
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Compare the two examples. What do you
What is on the left-hand What is on the

side of the equal sign¢ right-hand side?
The left-hand side is an 5+4=9iscalled an
expression, 5 + 4. It is equation. The left-hand
equal to the value of the side of an equation is
expression 9. equal to the right-hand
side.

1. Say whether it is an expression or an equation.

Example: 8 + 3 (Itis an expression)

8+3=11 (ltis an equation)
a. 4+8 b. 9+7=16 c.7+6
@
d. 3+5=8 e. 11+2 f.9+7

2. Describe the following:

Example: 6+2=8
This is an expression, 6 + 2. It is equal to the value on the right-hand side, 8.
6 +2 =8 is called an equation. The left-hand side of an equation equals the right-hand side.

a. 9+1=10 pb. 3+5=8 c. 9=5+4
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d.7=1+6 e. 11=5+6 f.8+9=17

3. Use the variable “a” to create 3 expressions of your own.

Example: 5+a

4. Say whether it is an expression or an equation.

@ Example: 8+ a (If is an expression)
8+ a=11 (Itis an equation)
a. 5+a b. 6+a=12 c.7+b=8
d. 8+5b e. 9+a=18 f.6+5b

5. What would the value of “a” be in question 4b, and e?

6. What would the value of “b” be in question 4c?

Problem solving

Write an equation for the following. | have 12 sweets. In total Phelo and | have 18 sweets. How many
sweets does Phelo have?
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18,9, 7,9 ...

. . . Adding 2 to the
Describe the rule of this number sequence in words. _ previous ferm. l

What does the rule 2n — 1 mean in the number sequence 1, 3, 5,7, 9, ...2

Position in sequence 1 2 3 4 5 n

Value of term

1 3 5 7 9
15" term: 2nd term: 39 term: 4™ term: 5t term: n'h term:
2(1) =1 2(2) -1 2(3) -1 2(4) -1 2(5) -1 2(n) -1
Whatis the rule as

an expression? 2 (n) -1

1. Describe the following in words:

Example: 4,8,12, 16, 20, ...
Adding 4 to the previous paftern

a. 3;6;9:12; ... b. 10; 20; 30; 40; ... c. 7;14;21;28; ...

d. 6;12;18;24; ... e. 8;16;24;32; ... f. 5;10; 15; 20; ...

2. Describe the following sequence using an expression.

Example: 4,8, 12, 14, 20, ... First term: 4(1) + 1 The n' term is 4 (n).

1 2 3 4 5 n
4 8 12 16 20

a. 6;11;16;21; ...

1T 120 18 4 dk
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b. 3;5,7,9;11;
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c. 9:15,21;27; ...

N
w
N
o
S

3. What does the rule mean? Use the same values for position as in the example.

Example: The rule 2n - 1 means for the following number sequence: 1,3, 5,7, 9 ...

1 2 3 4 5 n
1 3 5 7 9

a. The rule 3n — 1 means for the following number sequence

b. The rule 4n — 3 means for the following number sequence

c. Therule én — 2 means for the following number sequence

d. The rule 5n — 5 means for the following number sequence

e. Therule 7n — 4 means for the following number sequence

Problem solving

Write an algebraic expression for the following: Sipho built 3 times more puzzles than | did last holiday.




¥ v

*More algebraic expressions

3

Describe the rule Adding 2 to the
of this number _ o previous term.

seguence in

words. (
The rule as an
First term: 4(1) + 1 expression
| Second term: 4(2) + 1

What does the rule . .
4n + 1 mean for the Third term:  4(3) + 1
number sequence Fourth term:  4(4) + 1

5,9,13,17, 21, ...2 (\ Fifth term:  4(5) +1
n™ term: 4(n) + 1

1. Describe the following in words:

Example: 2, 6,10, 14, 18, ...
Adding 4 to the previous number

a. 3579 ... . 5:10;15; 20; ... c. 21;18,15,12; ...

d. 99;98; 97; 96; ... e. 4:8;12;16; ... f. 7;14;21; 28; ...

2. Describe the following sequence using an expression:

Example: 2, 6,10, 14,18, ...
4 (n)-2 since 1st term: 4(1) =2; 2nd term: 4(2) — 2; Third term 4(3) - 2; ...

a. 2;4;6;8;10; ... b. 3,5 7,9, 11; ...

c. 8;16;24; 32; .. . 5:10; 15; 20; ...
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3. Iftheruleis , what could the sequence be?
Create five possible answers for each.

1#1‘49 %
#‘, -

*QB

a. “Adding 7"

b. “Subtracting 9"

c. “Adding 5"

d. “Subtracting 8”

e. "Adding 3 then subtracting 4”

Problem solving

If the rule is "adding ]Z what could the sequence be?2 Create five possible answers.
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Look at and describe:

variable constants
\\ e//// z//
x+23 =45
-/ ™S .
operation equal sign

Read and answer:

Imagine that on the right-hand side of this balance scale there are 10 objects of
equal mass, and on the left-hand side there are 4 similar objects and an unknown
number of other objects in a bag. The scale is balanced; therefore, we know that
there must be an equal mass on each side of the scale.

Explain how you would find out how many objects there are in the bag.

1. Solve for x.

Example: x+5=9

x+5-5=9-5

x=4
a. x+12=30 b. x+8=14 @®
c. x+17=38 d. x+20=55
e. x+25=30 f. x+18=26

2. Solve for x.

Example: x-5=2
x—5+5=2+5
x=7

a. x—-7=5
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c. x-15=12 d. x-17=15

*QB

e. x-23=20 f. x-28=13

3. Solve for x.

Example: x+4=-7
x+t4-4=-7-4

x=-11
a. x+3=-15 b. xt7=-12
c. x+2=-5 d. x+5=-15
@®
e. x+12=-20 f. x+10=-25

Problem solving

Write an equation for the following and solve it.

Jason read 7 books and Gugu read 11 books. How many books did they read altogether?

Rebecca and her friend read 29 books altogether. Rebecca read 14 books. How many books did her
friend read?

Bongani buys 12 new CDs and Sizwe buys 14. How many CDs did they buy together?e

16 17 18 s
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2x=30 (2x means 2 %
[tiplied b
What does 2x mean? -~ MNP vl

What is the inverse operation of multiplicationg . Pivision '

We need to divide 2x by 2 to solve for x.

2% 30 Remember you need to keep

2 =72 the two sides of the equation
balanced. What you do on the

x=15 one side of the equal sign, you

.. must do on the other side as well.

1. Solve for x.

Example: 3x=12
3x 12

3 =3




»

2. Solve for x.

Example: 3x-2=10

CHEVEI 0

3x-2+2=10+2
3 _ 12
3 = 3
x=4
. /x=2=12
L 3x=-1=2
. ox-3=17
. bx—-5=25
. 8x—7 =49

Problem solving

3

b. 4x—4=12
d. 2x-1=7
f. 5x—7=13
h. 9x—8 =82
j. 3x=2=16

Create an equation and solve it. How fast can you do it2

Two times y equals

sixteen.

Five times c equals

sixty-five.

Eight times x equals

sixteen.

19 16 17 98

flic

0

20

Ty
2

Sixteen times b
equals four.

Eight times t equals
eighty.

Three times d
equals thirty-nine.

5 24

Nine times g equals

Five fimes y equals
one-hundred.

Seven times a
equals twenty-one.

K

QHP

e
*3
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What do the following equations mean?

P=4] P=21+2b A=] A=1[lxb
N N N N
The perimeter of The perimeter of a The area of a The area of a
asquare is 4 fimes rectangle is 2 times square is the length rectangle is length
the length. the length plus 2 squared. times breadth.

times the breadth.

Note that you did perimeter
and area in the first and second
terms of grade 7.

1. Substitute and calculate.

Example: If y =%+ 2, calculate y when x = 4

M
&
S

g

y=42+2
y=16+2
y=18
a. y=x*+2,x=4 b. y=562+10;b=1
@
C.y=a’+4,a=4 d. y=r*+3;r=5
e. y=p?>+7;p=6 f.y=c*+7;¢c=7

2. Calculate the following:
Example: Whatis the perimeter of arectangle if the length is 2 cm and the breathis 1,5 cm?2
P=21+2b
P=2(2cm) +2(1,5cm)
P=4cm+3cm
P=7cm
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a. The perimeter of a rectangle b. The area of a square
where the breadth equals 2,2 cm if the length equals % "
and the length equals 2,5 cm. 3.5cm. “
c. The perimeter of a square if the d. The area of arectangle if the length is
length equals 4,2 cm. 3.5 cm and breadthis 2,5 cm.
e. The area of a square if the length is f. The perimeter of a rectangle if the
5cm. breadth is 4,3 cm and length 8,2 cm.
g. The perimeter of a square if the h. The perimeter of a rectangle if the
lengthis 2,6 cm. breadth is 8,5 cm and the length is
® 12,4 cm.

i. The area of arectangle if the breadth . The perimeter of a rectangle if the
is 10,5 cm and lengthis 15,5 cm. breadth is 3.5 cm and the length is
6,7 cm.

Problem Solving

Write an equation and then solve it for each of these:

What is the perimeter of a rectangular swimming pool if the breadth is 12 m and the length is 16 m2

Work out the area of a square if one side is equal to 5,2 cm.

What is the perimeter of a rectangle if the length is 5,1 cm and the breadth is 4,9 cm.

Establish the area of your rectangular bedroom floor for new ftiles is the length is 4,5 m and the breadth is
2,8 m.
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Look at the graph and discuss it.

Would you make Temperature for our town Title '
any changes or 20 T
add anything to
the graph?
24- -
20

e
2
fud
e
@
.
o i
Y—QXIs ¢
—'
a X—axis
Monday  Tucsday Wodnascay Trhorsdey  Friday  Sataday  Suncly

Days @

1. Thebogo heard that nature lovers use the chirping of crickets to estimate the
temperature. The last time he went camping he brought a thermometer so he
could collect the data on the number of cricket chirps per minute for various
temperatures. The first thing Thebogo did was make the graph below.

Cricket chirps per minute

280

260
240 7
220 /'/
200 =
180
160

. r
1 -

100

Chirps per minute

\ /4

16 18 20 22 24 26 28 30 32 34
Temperature (°C)

@ ¥ & @ 90 11 12 198 94 9k
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a. Estimate the temperature if the cricket chirps:
i. 120timese __
ii. 150 fimes2 ____ :“
ii. 160 timese
iv. 230 timese __

v. 270 times?

1#1‘49 %
#‘, -

*QB

b. Thebogo counts 190 cricket chirps in a minute. What is the temperature?

c. Thebogo notices that the number of cricket chirps drops by 30 chirps per minute.
What could she conclude about the change in temperature?

d. Use the words increasing and decreasing to describe the graph.
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80p i:inTerpreTing graphsiiemperaiitieland

2. Average temperature per annum for Johannesburg, Cape Town and Durban:

Johannesburg temperature per annum

30

25 S

SN ~

Temperature 15 Temperatu

() I — {0
\

10
5
0 e e L —r—  =Min

B I S

January

February

March

April

May

June

July
September -

Novembe

Decembe

Month

Cape Town temperature per annum

30

25

20

re 15
10

5

0

/

January

February -

March

April -

May -

June
July

Months

e =

September

November -

December -

Durban temperature per annum

30
ZS'QVA?“
20
Temperature \ s
15 ——
(Co) S~—
10
0 — T T T T T T T T  =——Min
c = > o > P
EEEEE:L33523%85% 3
2 2 8 < = ¥ e 9 E E
© 2 < g © 9o g
= R a O 3 3
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Months

a. What is the average maximum temperature for:
i. Durbanin Auguste
i. Cape Town in July?
ii. Johannesburg in April?
iv. Durban in July?2

v. Cape Town in September?

b. What is the average minimum temperature for:
i. Johannesburg in April?
i. Cape Town in October?
ii. Johannesburg in September?
iv. Durban in Marche

Cape Town in July?

g 4
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c. What is the difference in maximum temperature between:

#@9 £
*4

i. Durban and Johannesburg in Aprile
i. Cape Town and Durban in October?e
ii. Johannesburg and Cape Town in May?

iv. Durban and Johannesburg in September?

v. Cape Town and Johannesburg in April?

d. Describe the graphs using the words “increasing” and “decreasing”:

Problem solving

What is the difference between the minimum and maximum temperatures of Durban, Cape Town and
Johannesburg in December? Which province would you most like to visit in December. Why?
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How do you read information from and
interpret the graphs on this page.

1. Look at the graphs and answer the following questions:

Johannesburg rainfall per annum LR AT B C )
140 > 1‘2‘8 -\
100 T~ e 100 \\ //
ATl pot N / i -
in \ yA n o AN /
60 mm N /
mm 20 A / 40 N———
20 SN 4 20 —mm
N—————" “==mm
g =28 g 28
Months Months
Cape Town rainfall per annum
100
80 e\
Rainfall g / \
in 20 / \
mm
0 \// \\
=mm
E R R E R
© © = Q 5 3 n:o 2 9 o =©
w 5)‘; ZO 8
Months
a. What is the heading of each graph? b. What does the x—axis show us?
c. What does the y-axis show us? d. Which city has the highest average

rainfall in October?
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e. Which city has the lowest average f. Which city would you visit in
rainfall in April2 Decembere Why<e “
g. Which city would you not visit in h. Which city or cities have a rainy winter
Decembere Why? season¢ Why do you say so¢
i. Which city or cities have a rainy j.  Use the words increasing and
summer seasone Why do you say so?¢ decreasing to describe each graph.

2. Use the graphs to complete the following tables:

Average rainfall

Months
Johannesburg Durban Cape Town

Investigate the rainfall in your area.

What is the highest rainfall per year for your town2e Which month2 Keep a record during a rainy month
and draw a graph fo represent the data.



Sam kept this record of plants growing. Discuss it.

Would you make
any changes or

add anything to
the graph?

. Use the graph below to answer the following questions on the movement of a snail.
a. How far will a snail move in eight

Movement of a snail

200

180]

160

140

120]

100
80

Distance (cm)

60

40

20

d. How far will a snail move in two hourse
How did you use the graph to work
this out?

4 5 6 7 8

Time (hours)

f. Why is this a linear graph?

o

Is this graph a
decreasing or
increasing graph?

Average growth in one week (cm)
- N W N 0 08 N O O

Y

Amount of light per day (hours)

b. How far will a snail move in four hourse
How did you use the graph to work

. How far will a snail move in six hourse
How did you use the graph to work

. How far will a snail move in 9 hours?2
How did you use the graph to work
this oute Plot this on the graph.

. Is this graph increasing or decreasing?
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2. The graph below shows the distances travelled by car from Bloemfontein
to Cape Town.

Travelling from Bloemfontein to Cape Town

]92?)0 How long did it take the person to travel
800 km? Show the position on the graph and explain
g 700 “'
2
Q 600
(8’ 500 Example: 1000 km
755 400 It fook the person ten hours to travel 1 000 km.
zgz We can write it as (1 000 km/10 hours).
100
0 2 3 4 5 6 7 8 9 10 °
Time (hours)
a. 100 km b. 500 km c. 800 km
@
d. 750 km e. 300 km f. 250 km
3. How far did the person travel in:
a. 1 hour b. 1 hour 30 minutes c. 3 hours
d. 4 hours 30 minutes e. 5 hours f. 2 hours 30 minutes

How long did you travel?

Use the graph on “Travelling from Bloemfontein to Cape Town” to work out how long it will take to
fravel 275 km.
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You kept this record but forgot to plot the minimum temperature. Plot it using the
information from your notes.
Average maximum temperature for our fown

Temperature (°C)

S
30— A
) \\H A1
AL A

15

10

5

JJFMAMI J A S OND

Months

1. Answer the questions on the graph below.

Temperature (°C)

24
22
20
18
16
14
12
10

8

O N N O

g
Jﬂw "-F?ba’?:
“?@7&? March: 15C

£ 0 €
A, C aay 8
&y,
September: =L

9iC
(0 s
October:
Tﬂﬁ 12
December: 18C

Average minimum femperature for our ftown

J FMAMIJ J A
Months

|":*! I'.T.'r
)] LII

S OND

N ()



o , 1_
AT T
By,

X ;

a. What is the heading of the graph?

b. What is the scale on the x—axis?

c. What is the scale on the y-axis?

d. What is does the x—axis tell use

e. What does the y—-axis tell use

f. What do the points or dots tell use
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a. What will you write on your x—axise

c. What will the scale of the y—axis be?

e. What will your graph show?

2. Use the grid paper on the next page to draw a graph for this table.

7\ —

‘fDrcwing morel graphsiconiinted

Use the whole
sheet to draw You should

your graph. \ determine your
rs. ‘ intervals carefully.

b. What will you write on your y—axise

d. What will the heading of your
graph be?

f. Describe the graph using the
following words: increasing or
decreasing, linear or non-linear.

4]

12 18 94 9k



Research Sign:

Draw a graph showing the monthly maximum and minimum temperatures for any country other than Date:
South Africa, for one year.
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You have to draw a graph with the following values. How will you do it?

The maximum value of the y-axis is 24. — The scale could be:
2,4,6,8,10,12, 14,16, 18, 20, 22, 24

The maximum value of the x—axis is 60.

\

The scale could be:
5,10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60

Why are these
intervals in 2s and
notin 1s or 3s2

N b O ©®

Why are these intervals in ) 5 10 15 20 25 30 35 40 45 50 55 60
5s and not in 2s or 10s? I
1. In this activity you should use the grid paper to draw the scales of your graph. )

Determine the scale for the y-axis and the x—axis.
The maximum value of:

a. x—axis is 45 and y—axis is 24 b. x—axis is 75 and y-axis is 72
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y-axis: 0, 10, 20, 30, 40, 50, 60

CHEVENC W

2. Draw the scales for the following graphs:

a. x=axis: 0,3,6,9,12, 15 and
y—axis: 0, 5, 10, 15, 20, 25, 30

c. x—axis: 0, 5, 10, 15, 20, 25, 30, 35, 40 and d. x—axis: 36, 48, 60, 72, 84 and
y—axis: 0, 20, 40, 60, 80, 100 y—axis: 2, 4, 6,8, 10, 12, 14, 16, 18, 20

3. Cut and paste a graph from a newspaper. Describe the intervals.

Drawing graphs

Draw a graph with 10 intervals on the x—axis and 12 intervals on the y—axis. You can use any multiples to
label it.



yrAZy

€85 pFEDrawing evenmorelgraphs

i
e

3

Look at the graphs. Explain them.

4 N N N N B
\_ AN AN AN AN J
Increasing Decreasing Constant Linear Non-linear

N\ N\

Can you get a non-
linear increasing
graph?

Can you get a non-
linear decreasing
graph?

1. Draw graphs using the data from the following tables. Describe each graph using
the words increasing, decreasing, constant, linear and non-linear.

a. Thabo's brisk walking results

The time walked was
recorded after 2, 4, 6, 8 and
10 km.

Km Minutes
2 20
4 40
6 60
8 80




N

b. Susan’s brisk walking results

The time walked was

recorded after 2, 4, 6, 8 and

10 km.
Km Minutes
2 20
4 45
6 50
8 75
10 95

c. Maximum and minimum average temperatures for a town for a year.

Minimum | Maximum
Month in degrees | in degrees
Celsius Celsius

January 27 14
February 25 14
March 24 12
April 22 10
May 19 9
June 17 8
July 16 7
August 17 8
September 22 9
October 23 12
November 25 13
December 28 14

Be creative

Create your own table, draw a graph and describe it.

Sign:
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"- - Can you stil
. . remember these ¢
Explain each transformation -

|
|
s :
[
|
I

Translation Reflection Rotation

1. Say how each figure was moved. Write translation, rotation, or reflection.

Q. b. C.

2. Label each diagram as a translation, a reflection or a rotation of the original shape.

Example:

Original Rotation Translation Reflection

shape

Original shape

Original shape

1T 120 18 4 dk
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. Create diagrams to the show: H *

&

a. Rotation

b. Reflection

c. Translation

Problem solving

Create a diagram using reflection, rotation and translation.



Use any recycled material to demonstrate the

difference between rotation and rotational symmetry.

Rotation in nature and
machines.

1. Look at the diagrams and explain them in your own words

>&

Example:
1 The paper rotated a quarter
4 turn = 90° turn, which is the same as 90°.
We can show this on a circular
] ‘ profractor.
a. 1 furn = 180°
2




b. 3. _
4’rurn 2700

C. 1 full turn = 360°

2. Look at the drawings below and explain them.

a. b.

907

P
D

3. Complete the table below by rotating each shape and draw the rotated shape.

90° 180° 270° 360°

Problem solving

Make up your own rotations, with the centre of rotation outside the shape.

1d 16 17 98 18
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1. Explain each translation in your own words. The original shape is shaded.

Example: Each point of the triangle

is franslated four squares
to the right and five
squares up.

B 8 9w 91 12 U8 18 ik
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2. Show the following translations on a grid board.

a. Each point of the triangle is b. Each point of the rectangle is
translated four squares to the franslated three squares to the
right and five squares up. left and three squares up.

m

) c. Each point of the triangle is d. Each point of the square is
translated five squares to the translated two squares to the
right and two squares down. right and seven squares up.

[
3. In mathematics, the translation of an object is called its image. Describe the
translation below.

B object
F @
4cm 3

Problem solving

Find a translated pattern in nature and explain it in words.

9168 98 97 18 19 20 29 22 23 24 28
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- ' : Look at the photograph. What
f do you see?
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1. How many lines of symmetry does each of these have? Draw them in.

=) X @

2. Draw all the lines of symmetry for each figure, where applicable.
Q. b. C.

3. The following design uses reflective symmetry. One hailf is a reflection of the other

half. The two halves are exactly alike and fit perfectly on top of each other when
the design is folded correctly. How many lines of symmetry are there?

1T 120 18 4 dk
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4. Show a reflection using the geometric figure given. Remember to show : |
the line of reflection.
-
a p.
C /, \\ d
e [ [ ] f
N/
X
L/

5. Look at the reflections and describe them.

Problem solving

Find a photograph of reflection in nature.

19 &0 &



a.

Rotation

Reflection

Translation

)

Turning around a centre. The
distance from the centre to any
Turn point on the shape stays the
: same. Every point makes a circle
around the centre (rotation).
It is a flip over a line. Every point
is the same distance from the
Flip centre line. It has the same size
as the original image. The shape
S . stays the same (reflection).
[t means moving without rotating,
3 flipping or resizing. Every point
Slide of the shape must move the
same distance and in the same
. direction (franslation).

1. Describe each diagram. Make use of words such as mirror, shape, original shape,

line of reflection and vertical.

Reflection

When a shape is reflected

across a mirror line, the reflection

is the same distance from the line

of reflection as the original shape.

——
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Rotation
Make use of words such as rotated or turned, clockwise, anti-clockwise, point of
rotation and distance. 4
d. e. [ 1
d. e

Translation
Make use of words such as shape, slide, from one place to another, no turning, left,
right, up or down.

g. [T h.

Share with your family

Draw any shape and then do the following and describe the transformation:

o reflection e rotation e translation




When we do an investigation we should:

spend enough fime exploring problems in depth
find more than one solution fo many problems

develop your own strategies and approaches, based on your knowledge and
understanding of mathematical relationships

choose from a variety of concrete materials and appropriate resources
express your mathematical thinking through drawing, writing and talking.

1. Prove that the diagonal of a square is not equal to the length of any of its sides.

a. Make a drawing to show each of the following:

What fransformation is (rotation, reflection, What a square is
and translation)

What ciagonal lines of a square are That all the sides of a square are equal in length

| Diagonal line

b. What do | wante¢

To compare the length of a side of a square with the length of a diagonal.

| can/must use rotation, tfranslation and/or reflection.

c. What do | need to infroduce? Make a drawing of each.

Note that sometimes we think of something later on; we don't always
think of everything at the beginning. Therefore people will have
different answers here.

o

A line of reflection. A point of rotation. A grid on which to measure

franslation.
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We often get “stuck” and are tempted to give up. However, this is the exact point %
at which it is important for you to use the time and space to get through the Ay
point of frustration and look for alternative ideas. This is the phase when we make
conjectures, collect data, discover patterns and fry to justify our answers.

Remember to use the
~ information in a, b and c.

e. Review
Check your conclusions or solutions and reflect on what you did — the key ideas
and key moments.

Family time

Share this investigation with a family member.

18 16 17 98 18



Look at this diagram and discuss it.

Orange rectangle

The length =5 The width =3
Blue rectangle

The length =10 The width =6

The length of the blue rectangle is two fimes/twice the length of the orange rectangle.
The width of the blue rectangle is two times/twice the width of the orange rectangle.

The orange rectangle is enlarged twice/two times.

1. Use the diagrams to answer the questions.

T

a. |Blue square Red square Green square
Length=___ Length=___ Length=___
Width=___ Width=___ Width=___

b. The length of the red squareis______ times the length of the blue square.

The width of the red square is _____ times the width of the blue square.
The red square is enlarged ___ times.

c. The length of the green square is ___ times the length of the red square rectangle.
The width of the green square is ___ times the width of the red square.

The green square is enlarged times.

d. The length of the green square is __ times the length of the blue square.
The width of the green square is ___ fimes the width of the blue square.
The blue square is reduced ___ fimes.

1T 120 18 4 dk
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Use the diagrams to answer the questions. ‘em
3cm Blue rectangle:
§ The length=___
~ The width=___
24 cm

Compared to the:

a.
p.
C.
d.
e.
f.

o

Red rectangle, the blue rectangle is reduced ___ fimes.
Green rectangle, the blue rectangle is reduced ___ times.
Blue rectangle, the red rectangle is enlarged ___ fimes.
Green rectangle, the red rectangle is reduced ___ times.
Blue rectangle, the green rectangle is enlarged ___ times.
Red rectangle, the green rectangle is enlarged ___ times.

8cm

THTHDIR

S
o
o~

*

Red rec'rcmgle

The length =___
The width=___

Green rectangle:
The length=___
The width = ____

Draw a 1 cm by 2 cm rectangle. Enlarge it twice and then enlarge the second

rectangle six times. Make a drawing to show your answer.

Problem solving

What will the perimeter of a 20 mm by 40 mm rectangle be if you enlarge it by 32
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How do you know this figure is enlarged by 3?

We say the
scale factor
is 3.

The scale factor from small to large is 3.
The scale factor from large to small is 3.

1. By what is this shape enlarged? Write down all the steps.

= |

2. Enlarge the rectangle by:
a. scale factor 4 b. scale factor 3

1T 120 18 4 dk
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3. Complete the table. Start with the original geometric figure each time.
Your drawings do not have to be to scale but must be labelled correctly.

T K
s“aa*# :

Geometric figure

Enlarge by scale
factor 2.

Enlarge by scale
factor 5.

Enlarge by scale
factor 10.

a. 2cmx3cm
2cm

3cm

=6 cm?

2cmx2x3cmx?2
4 cm

6cm

=24 cm?

2cmx5x3cmx5
10 cm

15cm

=150 cm?

2cmx10x3cmx 10
20 cm

30 cm

= 600 cm?

b. 5cmx1cm

c. 4cmx2cm

d. 8cmx3cm

e. 1,5cmx2cm

Problem solving

18 16 17 98 18

Enlarge a 1,5 cm by 5 cm geometric figure by scale factor 3.

200
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Use the knowledge you gained in the previous two worksheets. You might need to
revise the following words:

* enlargement

* reduction

* scale factor

7\ =
i

A client asks you to make the following adjustments to the house plan.

m

1. Enlarge the following by scale factor 2.
a. Garage
b. Bathroom 3

g9 &2 @ G R 7 AR B R[] 123 & U4 9¢
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2. Join bedrooms 1 and 2 and reduce by scale factor 2. 3%****

N
3. Replace bedroom 3 with a bathroom the same size as bathroom 1. , % -
]

4. Enlarge the TV room into a very large entertainment room by scale factor 3.
5. Double the size of the study.
6. Enlarge the swimming pool by scale factor 2.

Note: you may want to change the orientation of the enlarged or reduced rooms.

Problem solving

Design your dream house. Enlarge it by scale factor 2.

18 16 1¥ 918 18 20U 29 22 28 24
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What kind of prisms What kind of pyramids
are these? are these?

1. Make the following geometric objects using the nets below. Enlarge the nets by a
scale factor of 2. You will need some grid paper, a ruler, sticky tape and a pair of
scissors.

)
i
+

1T 120 18 4 dk
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2. Identify and name all the geometric solids (3-D objects) in these diagrams. :

3. Identify, name and label as many pyramids and prisms as you can in these photos.

4. Compare prisms and pyramids.

Prisms Pyramids

Problem solving

Name five pairs of a pyramid and a prism that will exactly fit on top of each other, and say why.



A tetrahedron is a special type
of triangular pyramid made
up of identical triangles.

A hexahedron (plural:
hexahedra) Is a polyhedron
with six faces. A regular
hexahedron, with all its faces
square, is a cube.

This is a skeleton of
a cube.

1. Which pyramid will fit exactly onto each prism? Draw lines to match them.

Wl e A\
S P0A> D

a. Circle the tetrahedron in blue.
b. Circle the hexahedron in red.

®

2. Describe the prisms and pyramids in these pictures.

1T 120 18 4 dk
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3. Your friend made this drawing of a building she saw. Identify and name -
the solids.

L]

4. Draw the nets for the following:

Tetrahedron

Hexahedron

Problem solving

How many tetrahedrons do you need to How would you use the word hexahedron
complete the big tetrahedron? to describe this Rubic cube?
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Geometric solid
Geometric figures

rF'\dmg 3= Dimedels .
2 hexagons

A 2-D shape is a
“geometric figure”
| and a 3-D object is a
6 rectangles . “geometric solid".

if we trace around
each face of the
hexagonal prism. ?

1. Which geometric solid can be made with these geometric figures?

Q. b. C.
A4 N :“ ..“

2. Identify all the geometric figures in these solids and make a drawing of all the
shapes.
a. b.

3. a. Use waste products to make these geometric solids:
— prisms (triangular prism, cube, rectangular, pentagonal, hexagonal and
octagonal)
— pyramids (triangular, tetrahedron, rectangular, pentagonal, hexagonal and
octagonal)

b. Use the geometric solids to create “buildings of the future.

o9 2 8 & & @ ¢ & 8 a0 99 92 U8 4k
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4. a. Write down how you created each polyhedron, focusing on the shapes :
of the faces and how you joined them. You may include drawings.

b. Write a description of how you put the geometric solids together to create your
“buildings of the future”. Say why you use certain solids for certain buildings.

c. Present your work to the class.

Presentation tips

When presenting you should:
— Make eye contact with different people throughout the presentation
— Start by explaining what the presentation is about
— Use natural hand gestures to demonstrate
— Stand up straight with both feet firmly on the ground
— Demonstrate a strong positive feeling about the topic during the entire
presentation
— Stay within the required time
— Use visual aids to enhance the presentation
— Explain all points thoroughly
— Organise your presentation well and maintain the interest level of the audience

Problem solving

Fit two geometric solids on top of each other. Where they touch the faces should be the same. The two
geometric solids cannot be prisms or pyramids.

1g 96 17 98 18 20
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What geometric solid is it?

Do the following in pairs. Take turns to ask the questions.

All the faces are I
— flat.

| count five I
-— faces.

Two are friangles
and three are
-~ rectangles.

1. Ask your friend to close his or her eyes. Then ask him or her the following

questions:

a. Name and describe the new solid.

Imagine you
have a cube.

Imagine you now have
two identical cubes.

After imagining the object, draw, name and describe it.

Place them together. I

Draw:

Name:

Describe:

b. Name and describe the solid from different views.

Imagine you are looking
at a large cardboard box
that looks like a cube.

Can you stand so that
you can see only one

square?

o

Can you stand so that
you can see 2 or 3
squares?

Seeing one square

Seeing two squares

Seeing three squares

1T 120 18 4 dk



of the Pharaohs — the kings of

was like in ancient Egypt.

c. What type of pyramid (geometric objects) are we mostly likely to find in Egypt?

The pyramids are the stone tombs

ancient Egypt. They have stood for
thousands of years, filled with many
clues about what life (and death)

What is the great pyramid of Giza? Find out.

Great pyramid of Giza and maths.

The base originally measured about 230,33 m
square.

The original height was 146,59 m.

A fotal of over 2 300 000 stone blocks of
limestone and granite were used.

The construction date was about 2589 B.C.
Estimated construction time was 20 years.
Estimated total weight is 6,5 million tons.

d. Name and describe the solid from different views.

Imagine you are You are standing on
visiting the pyramids the ground, looking
in Egypt. at a pyramid.
_

e. Name and describe the solid from different views.

What is the maximum What if you were
number of triangles in an aeroplane
you see? flying overhead?

An aerial view is also

View from the ground

Aerial view

called a bird's eye
view. Why do you
- thinks it has this name?

Problem solving

Describe a geometric solid to your family and ask them fto imagine it.

95 98 97 18 99 & 2
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1. Label the following using the words: face, edge and vertex.

7

2. Label the faces, vertices and edges on each photograph.
Q. b.

d. Mark the apex on each building
with a star (*) .

An apex is the highest
point of a geometric
solid with respect to a

line or plane chosen as
™ Dbase.

141 9J¢
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. What do these objects have in common? When closed, they all have:

edges
vertices

. Label the following using the words: surface (face), edge and vertex. Also say
which geometiic object each one will form.

ALV A

Geometric object:

edges
vertices

Geometric object:

edges
vertices

so #

Geometric object: Geometric object:

vertices

___edges

vertices

faces

structure

edges
vertices
faces

edges
vertices
faces

A

____vertices

___edges

____vertices

___edges

____vertices

. edges
. vertices
o faces

. Look at these skeletons. Say how many vertices and edges you see in each

&

== OA @

____vertices

___edges

____vertices

___edges

Problem solving

¢ Can a prism have an odd number of vertices? Give an example.

¢ Can a pyramid have an odd number of vertices?

¢ How many more faces does an octagonal pyramid have than a heptagonal pyramid?

____vertices

___edges

___edges




Think! Look at these nets of geometric solids. How many faces, vertices and edges
does each solid have?

1. Write labels with arrows pointing to the geometrical figures which you can see in
each object, and write down how many of each the object contains.

® =

3rectangles

Identify all the geometric figures in this
geometric solid. We provide you with four
views of the geometric solid to help you.

»
b
- =




TR MATTRDEX

Name of
solid

Shapesi it is
made of

No. of
edges

No. of
vertices

No. of
surfaces

_ﬁa

-
-

k|
-

eéoddé»

a. Look at the table above and compare a friangular pyramid and a square
pyramid. Describe the similarities and differences between them.

b. Describe the differences between a hexagonal prism and an octagonal prism.

c. Describe the differences between a hexagonal pyramid and an octagonal
pyramid.

d. What should you do to the geometric solid on the left fo change it to the
geometric solid on the right?

Solve this with a family member.

Describe the geometric solid using the words surfaces (faces), vertices and edges.

We give you the unfoldings to help you fo solve this.
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Revise the following: Identify the surfaces,

. surfaces (faces) vertices and edges
) in this photograph.
e vertices

e edges

vertices

1. Look at the different polyhedra.

Identify the surfaces (faces), vertices and edges.

Visualise how many vertices a pentagonal prism has. _
How many edges does it have?
How many faces?

What about a heptagonal prism?e

2,
a.
p.
@,
d.

Or a heptagonal pyramid?
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3. Complete the table

-

Calculate F-E + V for each A
geometric solid.
Solid Vertices Edges Faces F = faces, E = edges and
V = vertices.
What do you notice?

Triangular

. 6 9 5 5-9+6=2
prism

Rectangular

. 8 12 6 6-12+8=2
prism

Pentagonal
prism

Hexagonal
prism

Octagonal
prism
@

Triangular
pyramid

Square
pyramid

Pentagonal
pyramid

Hexagonal
pryamid

Octagonal
pyramid

eshbhbolueb

Problem solving

Look at Euler's formula. This equations shows us the number of vertices, faces and edges 8 -7+ 1=2. Is
this a polyhedron. Why or why not?

% 16 97 99 10 20 271 22



Make a cube and put it in front of you. Turn it to look at different views.

1 122 18 94 9k
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See if you can draw a cube at an angle of 30° as below in b, without a protractor. i
Place a cube on your desk and put a piece of paper under the cube.

- -h:l—

¢ )

1. Look at the drawings below. Explain them.

L

b.

continued &

16 17 18 10 2o 29 232 Z3 24 38 26 27 20 28



2. Draw the following step by step:

VIPWS cemitnuze)

-

Step 1

Draw a line
parallel to the
side of the table.
Then draw a line
perpendicular to
the vertex that
tfouches the line.

Step 2 . Place the
P cube on the
line in the

way you see it
(approximately
30° turned).

Trace around
the base of the
cube.

Step 3 Remove the cube. Step 4 Measure your angle to see how close
your estimation was.
| :
Step 5 a. Measure the length of the sides. Step 6 Itisimportant to use dotted lines to
b. Draw lines showing the height of the show the back of the cube (or any
cube of the same length. other geometric solid).
c. Draw the top of the cube.

e

[ 5
(@
diy

3 6

1T 120 18 4 dk



Problem solving

Sit at your desk, look at the sketches below and then place the geometric solid in the same position on
your desk. Are all of the drawings possible? Make a drawing of any of these solids showing it in four

steps. Remember to make the lines of the back view dotted. |
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What is a pyramid? Look at the pictures and describe a pyramid.

| Where do we find real pyramids?

Do we find pyramids only in Egypt?

1. Construct the net for a tetrahedron.

Step 1: Step 2:
Construct an equilateral friangle. Label it ABC. Construct another equilateral triangle with one base
joined to base AB of the first friangle.

A B
A B
O
Step 3: Step 4:

Construct another triangle using BD as a base. Construct another triangle using AD as the base.

%
b

m

F D

1T 120 18 4 dk
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2. Construct a square pyramid net.

T K
3*10#*# *

Step 1:

Construct two perpendicular lines.
The lengths of AD and AB should
be the same. Use your pair of
compasses to measure them. From
there, construct square ABCD.

Step 2:

e Using AB as a base, construct a
friangle.

e Using DC as a base, construct a
friangle.

L'

L g
bym

Step 3:

e Using DA as a base, construct a
friangle.

e Using BC as a base, construct a
friangle.

i) After you have constructed the square-based pyramid, answer the following

questions:

* what difficulties did you have?

e what would you do differently next fime?¢

i) Now do the construction on cardboard, cut it out and make the square pyramid.

16 17

Look at this giff box and make it yourself.

Problem solving

| <
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1. Construct the net of a triangular prism.

Some people
think a prism
only takes on
this shape. How
can you find out
if this is frue?

—

Step 1:

Construct two
perpendicular lines. The
lengths of AD and AB
could be the same or

one could be longer to
form a rectangle. Use
your pair compasses to
measure them). From
there, construct square (or
rectangle) ABCD.

Step 2:

* Using DC as a base,
construct a square (or
rectangle).

* Using AB as a base,
construct another square
(or rectangle).

Step 3:

* Using DA as a base,
construct a triangle.

* Using BC as a base,
construct a triangle.

1T 120 18 4 dk
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2. Construct a rectangular prism.

T K
s“aa*# :

Step 1:

Construct two
perpendicular lines. The
length between A and B
should be longer than that
between D and A. Use your
compass fo measure them.
From there, construct
rectangle ABCD.

il SN

Step 2:

e Use DC as a base to
construct another
rectangle above.

* Use AB as a base to
construct another
rectangle below. Label
the new points G and H.

e Use GH as a base to
construct another

rectangle.
Emp———FF

Step 3:

* Use DA as a base to
construct a square.

* Use CB as a base to
construct a square.

ki

What does this prism show us?2

19 16 17 U8

Problem solving
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. "What is the temperature on a hot, sunny day?e”
Point out the degrees on this thermometer. What does it mean when

B! . ..

¢ the temperature is two degrees below zero2 Show where this is on the
thermometer.

o You would use a negative sign to write ] 2

5 this number since it is below zero. r —

Where is five degrees below zero on the thermometer? Is this hotter or colder
- than two degrees below zero?¢

r o

If you turn the thermometer sideways it looks like a number line and now you
can see that the negative numbers are to the left of zero and the positive
numbers are to the right of zero, with zero being neither positive nor negative.

1. Write the appropriate temperature for the stated weather condition.

. What would the temperature be on a hot and sunny day?

. What would the temperature be on a cool spring day?

. Write the temperature of eight below zero. @

a
b
c. What would the temperature be on a frosty winter morning?
d
e

. Which is colder, eight below zero or 10 below zero¢ Why?e

f. Draw a thermometer and label where 10 below zero would be.

2. Where will the money mentioned in each sentence go, in the negative or positive
column?

Statement Positive Negative

a. Peter won R100 in the draw.

b. Peter gave his twin sister half of his prize.

c. Cindy lost her purse with R20 in it.

1T 120 18 4 dk
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d. David sold his cell phone for R200.

e. | bought airtime for R50 with some of my savings.

—h

We raised R500 during the school feté.

. We used R100 we reaised to buy food for the the party.
. My older brother earned R120 for the work he did.

We made R100 profit.
j- We made a R200 loss.

o |Q

Complete the questions below after completing the table in Question 2.
Circle the key word in each sentence that helped you to make the decision.

oo w

What characteristics are found in the positive column?

c. What characteristics are found in the negative column?

d. Write down all the characteristics of integers.

@ e. Where are integers used in everyday lifee Give examples of your own or cut out
examples from a newspaper.

4. Complete these number lines.

"ttt b. +—+—"4—"F—"4—+—+—+—+—+—-b
-1 0 1 -10 -5 0 5
C <} } } } } } } t t } > d. = } } } } } t t } } >
0 2 4 -10 0 10
e +—t—F——F—F—F—F—F—h f D S e e U R s m e p e e
2 -10 -3 0
5. Complete the following:
a. {3,2,1,0, , , } b. {-10,-9, -8, , , }
c. {8,6,4,2, , , , } d. {-9,-6,-3, , , }

e. {12, 8, 4, , . }

Problem solving

Take a newspaper and find five negative numbers in if.
a. Explain what each number tells us.
b. Write down the opposite numbers for the five numbers.

15 16 17 18 10 20 25



* What do we call the units to the right of the zero?

e What do we call the units to the left of the zero?
* What will five units to the left of 3 be?

* What will five units right of 3 be?
e Whatis the opposite of —4¢

* Whatis the opposite of 42

* What is three below zero?

1. Write an integer to represent each description.

a. Five units to the left of 4 on a number line.

b. 20 below zero.

c. The opposite of 271.

d. Eight units to the left of =3 on a number line.
e. Eight units to the right of -3 on a number line.
f. 16 above zero.

g. 14 units to the right of -2 on a number line.
h. Seven units to the left of -8 on a number line.
i. The opposite of —=108.

]. 15 below zero.

2. Order these integers from smallest to biggest.

a. =5,-51, 21, =61, 42, -66, 5, 39, =31, =71, 31, 66

(positive numbers or integers) '
— (negative numbers or integers) l

b. 42, 21, 48, 72, -64, 20

c. 15,-30,-14,-3, 9, 31, 21, 26, 4, =31, 24, 44

4]

12
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d. -41,54,-31,-79, 57 +

e. =26,32,23,10,-31, 12,31, 26

f. 43,54, 44, -55, =37, 22, 52, -39, -43, =56, 18

9. —41,-23,-31, 40, 21, 2

h. 4,-10,15,7,10,-2,-13,-6,-12, 9,12

i. =7,-15,-25,-24,-12,-13,22, 6,11, 2

j. 73,-24,-20, 21, -44,5,-2, 41, 55

3. Filling,>or=

a. 2 2 b. -10 10 c. -5 0

d. -4 =3 e. -9 -6 f. =20 -16

4. Give five numbers smaller than and five numbers bigger than:
a. 2 b. 99 c. 1

Smaller | Bigger Smaller | Bigger Smaller | Bigger

Problem solving

Make your own word problem using a negative and a positive number

18 16 17 18



."
“107 Cel \cu\dTe INIRCIRTS

i

What is the opposite of =32 How many units are there from -3 to 3¢

A

Explain the lines above.

1. We have learnt that two integers are opposites if they are the same distance away
from zero. Write down the opposite integers for the following:

a. 2 . b. 3 - c. -/ _
d. 8 . e. -10 . f. =15

g. | - h. —100 . i. 75 -
2. Calculate the following.

Example: -4+2=-2
—

< ! ! ! ! ! ! ! ! ! !
I I I I I I | I I I I

-5 -4 3 2 -1 0 1 2 3 4 5

®

a. -5+5=

1T 120 18 4 dk
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3. Calculate the following.
Example: -2+3-5=-4

A
\/

|
-5 -4 3 2 = 0 1 2 8 ljf 5
Q. 3+2-5= b. 2-6+10=
c. 6+8-7= d -3+10-11=
e. 9-11+2= f.2-8+7=

4. Complete the following.

Example: Subtract 7 from -2. Count backwards: -3, -4, -5, =6, -7, -8, -9
Add 2 to -5. Count forwards: —4, -3

a. Subtract 4 from -3 b. Subtract 6 from -8
c. Subtract 5 from 3 d. Subftract 9 from 7

e. Subtract 3 from -2

Problem solving

What is:

The sum of 10 and 8, and the sum of -9 and -82

The sum of 101 and 85, and the sum of —-98 and -104¢
The sum of 19 and -8, and the sum of -19 and 82

The sum of -7 and -14, and the sum of -4 and 202

The sum of 100 and =50, and the sum of —100 and 502
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Discuss the following:

32-101 23 4567

7767574737271 0 1 2

S ©
S

©
S)

S)
S)
©

1. Complete the following. * Number line method

* Drawing a diagram
a. Find -8 + (-3) b. Find -12 + (-8)
c. Find -4 + (-5) d. Find -7 + (-9)

e. Find-18 + (-7) f. Find 6 + (-8)

1 122 18 94 9k
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4+ r9
h. Find 6 + (-9) 4 !

g. FInd 9 + (-11)

i. Find 3+ (-16) j. Find 8 + (-19)

2. Write sums for the following.

3-2-10123 4567

€ L ledde—— L loo (9 |eoco
7 -6 -5-4-3-2-101 2 @@ée‘e@@
oo IeMoo
o 00

9 ©o® BD O]
CISIS, 0D ©
o @ "BD o
© O S)

S) Q

Help a friend!

Write down step-by-step how you would explain integer operations to a friend who missed a day at
school.

19 16 17 18 18 20U 29 232 78 24 238 26 27 28 28 U



Subtracting a negative number is just like adding a positive number. The two
negatives cancel each other out. 2 + 3 =2 - (-3)

If you are adding a positive number, move your finger to the right as many places
as the value of that number. For example, if you are adding 3, move your finger
three places to theright: 2+ 3 =5

If you are subtracting a negative number, move your finger to the right as many
places as the value of that number. For example, if you are subtracting -3, move
your finger three places to the right: 2-(-3) =5

Adding a negative number is just like subtracting a positive number: 2+ (-3)=2-3

If you are adding a negative number, move your finger to the left as many places
as the value of that number. For example, if you are adding (-3), move your
finger three places to the left: 2+ -3 =-1

If you are subtracting a positive number, move your finger to the left as many
places as the value of that number. For example, if you are subtracting 3, move
your finger three places to the left: 2 -3 =-1

1. Calculate the following, using number lines:
a. 4+ (-5) =

b. 5+ (-7) =

14} 9)E
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d. 6+ (-9) = 4 )(

e. 3+(-2)=

f. 4+ (-7)=

2. Calculate the following:

a. 4-(-5)=___ b. 5-(-7)=____ c.5-(-7)=___
d. 6-(-9)=___ e.3-(-2)=___ f.4-(-7)=____
9. 5-(-4)=____ h.2-(-1)=____ i.3-(-4)=___
jb1=-(38)=____ k.2-(-5)=___ L 5—(-11)=____
m. 7-(-6)=____ n.8—(-12)=___ 0.5-(-9)=____

® p. 4—-(-4)=__ q.3-(-3)=___ rR5—-(-12)=__
s. 2—(-4)=___ t.3-(-6)=____ u. 5—-(-6)=__
v. 3—-(-8)=____ w. 7-(-10)=___ X. 6-(-6)=____
y. 4—(-6)=___ z. 7—-(-14)=____

3. Explain in your own words what you had to do to get to the answer.
a. In number 1.

b. In number 2.

Problem solving

Make your own problem using integers.

18 16 17 18 18 2u 27 22 %43 24 28



Give an example of each using symbols:

Positive answer
Negative answer

Positive answer
Negative answer

Positive answer
Negative answer

Positive answer
Negative answer

1. Calculate the following:

a. 12+ (-31) = b. (-28) + (-42) = c. 7+ (-34) =

d. 33+ (-44) = e. 5+ (-432) = f. (-15) + (-20) = @
g. (F15)+5= h. 19+ 14= i 25+ 4=

j. 4+7=

2. Calculate the following.

Example: -14-(-20)
=-14+20
=6

1T 120 18 4 dk
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a. 7-(=31) =
d. 47 — (-46) = e. (-41)-17=
g. (-47)-(-7) = h. (-28)-15=
j. 5-31=
3. Solve the following:

@® a. + 44 = 42 b +(-18) =-32
d. (-3) + =33 e. 14+ =16
g. 42+ =65 h +(-10) =-12
. (-46) + =-72 k + (—43) = —41
m. + (-44) = -81 n. +(-31)=6
p. 11+ =-19 q. +24=6
S. +(29) =1 to12+ =-32
V. +24=-11 w. +10=233
y. +4=26 z. 41 + =60

Problem solving

Give three integers of which the sum is =9. Use two positive integers and one negative infeger.

Give three integers of which the sum is —4. Use two negative integers and one positive integer.

18 16 17 18

Give four integers of which the sumis —11. Use two negative integers and two positive integers.

b4 b4
c. (-17)-8= v ry !
4

f. 28 — (-46) =
i. (-15)-3=

C. + (-21) =-30

f. 14+ =63

i. 38 + =65

l. +(-16) =30

0. + (-28) =-32

r. 45+ =73

u. (—-44) + =-15

X. +49=18




In this worsheet we will

1. Use the commutative property to change the following expressions to equations.

Example: 8+ (-3) = (-3) +8=5
(-8) +3=3+(-8) =-5

a. 4+ (-5) b. (-10) +7 c. 3+ (-9)

d. 8+ (-11) e. (—4) +8 f. 9+ (-2)

2. Show that the commutative property holds for the addition of integers.
Example: a=-2andb=3
atb=b+a
(-2) +3=3+(-2)
1=1

g.at+tb=b+aifa=4;,b=-1 b.a+tb=b+aifa=-2;b=7

1T 120 18 4 dk
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C.atb=bt+taifa=-2,b=7 d. x+ty=y+xifx=-1;y=13

e.x+ty=y+xifx=-5y=9 f.d+te=e+dife=-12,d=7

9. t+ts=s+tift=-4,s=10 h.atb=b+aifa=-10;b=7
@

Lytz=z+yifz=-8y=2 . k+tm=m+Ekifk=-13; m=20

Problem solving

Use the commutative property to make your own equation and prove that it is satisfied using the
numbers -8 and 21.




a. [(-6) + (4+2)]

[(-3) + (2+4)] = [(-3 +2) + 4]
3+6=-1+4

3=3

b. [3+7 + (-5)]

.u.
S

Example addition:
(2+3)+5=2+(3+5)
Because 5+5=2+8=10
Example multiplication:
(2x4) x3=2x(4x3)
8x3=2x12=24

In this worksheet we will
look at integers and the
"4\ associative property

1. Use the associative property to calculate the following.

Example: [(2+3)+ (-4)] = 2+ [3+ (-4)] [(-2) + (3+4)] = [(-2+3) +4]

2+7=1+4

5=15

c. [(6+4)+(-2)]

d. [(<3) + 7 + 5]

e. [(-4) + (6 +2)]

f. [+ (-7) + 5]

9. [[(-9)+ (3+11)]

h. [(12+13) + (<10)]

i [(=3) + (9 + 11)]

- [(-12) + (13 +10)]

70 11 12 98 94 9k
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2. Show that the associative property for addition holds for integers.

Example: a=-7,b=1,¢c=2
(a+b)+tc=a+ (b+c
[(=7)+1]+2=(-7)+(1+2)
—6+2=-7+3
—4=-4

a. (a+b)+c=a+ (b+c
If:a=4
=-5
c=3

b. (a+b)+c=a+(b+c)

If:a=2
b=9
c=-4
@® C.at(bt+tc)=(a+b)+c
If: a =-8
b=1
c=2

d. a+t(btc)=(atbd)+c

If:a=-2
b=11
c=12

Problem solving

Use the associative property to make your own equation and prove that it is equal using the numbers
=5, 17 and 12.
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In ThIS worsheet we will
work with mtegers

1. Use the distributive property to calculate the sums. Before you calculate, highlight
or underline the distributed number.

Example: 2 x (3+4) = (<2 x 3) + (-2 x 4) 2 x (-3+4) = (2x-3) + (2 x 4)
2x7=-6+-8 2x1=-6+8
—14=-14 2=2

2% (3+-4)= (2% 3) + (2 x-4)

2x (-1)=6+-8

=2 == @
a. —4x(2+1) b. -5 x (3 +6) C. 4x(-2+1)
d. 5x (=3 + ) e. 4x(2+-1) f. 5x(3+-6)

g. (3x2) +(-3x4) h. (=7 x 1) + (=7 x 4) i (8x—4)+(8x2)

1T 120 18 4 dk
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2. Substitute and calculate. 'y

Example: ax(b+c)ifa=-4,b6=3,¢c=1

ax(b+c)=(axb)+(axc)
—4x (3+1)=(-4x3) + (-4 1)
—4x4=-12+-4
-16=-16
a. ax(b+c b.ax(b+c)
fa=2,b6=-3,¢c=-5 fa=-7,b=2,¢c=3
C. ax(b+c d. (axbd)+a+c
ifa=1,b6=-8c¢=2 ifa=3,6=-10,c=5
e. mx(n+p) f. (m xn)+ (mxp)
ifm=3,n=2p=-11 fm=7,n=8p=-9

Problem solving

Make use of the distributive property to write your own equation for:

a=-4,b=5andc=11
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Describe the patterns using oddlng and "subtracting".

M — 7+ T i . . . v : : : v : : : v : :
-19 -18 =17 -16 =15 -14 -13 -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2
A J

-------------- Subtracting 2: -13, -15,-17, -19
--------------------------- Adding 4:-12, -8, -4, 0
Subtracting 5: 1, -4, -9, -14

1. Describe each pattern.

.

t t t t t t t I‘ t t Y t t V= t Y t .Y t .‘ t
158 =14 3128 IR O —9° = 8878 658 4 302 ] 0 1 2 3 4 5

i' .y .Y Iv } } vI } } } .Y } } } f } } } } } }
100 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120

A A 4 )

d

’ Y M : M Y

12 <11 -10
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0 9 8 -7 %6 5 -4 3 2 -1 0 1 2 4 5 6 7 8 9 10

2. Describe the pattern.
Example: -12,-8,-4,0

Adding 4
a. 16, 11,6, 1 b. 25,22,19,16 c. -16,-8,0,8
® d. —-4,-1,2,5 e.-79,-69,-59, -49 f. 58, 50, 42, 34

3. Describe the pattern.
Example: -12,-48,-192,-768 —12x4=-48,-48x4=-192,-192x 4 =-768
Multiplying the previous number by 4

a. 7,-21, 63,-189 . -4, -44, -484, -5 324 c. =11,-66,-396,-2 376

d. 2,-8,32,-128 e. 9.72,576, 4 608 f. =5, -45, -405, -3 645

Problem solving

Brenda collects shells. Every day she picks up double the amount of the previous day. On day 1 she
picks up 8 shells. On day 2 she collects 16. How many shells will she pick up on day 3 if the pattern
continuese Write down the rule.
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Describe the following: -1,-2,-4,-7,-11,-16, ... Take your time to describe

- .
What will the next three terms be, using the identified rule? e

This pattern has neither a constant difference nor a constant ratio. It can be
described in your own words as “decreasing the difference between consecutive
terms by 1 each time” or “subtracting 1 more than what was subtracted to get the
previous term”. Using this rule, the next three terms will be -22, -29, -37.

1. Describe the pattern and make a drawing to show the value of each term.
Example: 15,22, 16, 21,17

Each number of the number

+7 _6 +5 _4 patternis called a term.
J- a. -4,1,5,8,10 b. 8,10,13,17,22
&
)
g
C. 2,-2,-8,-16,-26 d. -11,-12,-10,-13, -9
e. -7,-1,11,29,53 f. 5,-3,-10, =16, 21

2. What will the value of the tenth pattern be?

Example: 2,3,5,8,12
Add +1, +2, +3, +4

Position in the sequence 1 2 3 4

Term 2

9- | position in the sequence 1

Term 1 3 7 15

Position in the sequence 1 2 3
Term 1 1 2 6

Position in the sequence 1 2 3

Term

110
9
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d. Position in the sequence 1 2 3 4
Term -6 0 12 30
€. | position in the sequence 1 2 3 4
Term 2 4 16 128

3. What will the value of the term be? Complete the table.

Example: 1,4,9,16
Position of the term squared

Position in the sequence 1 2 3 4 15
Term 1 4 9 16 225
9- | position in the sequence 1 2 3 4 20
Term 25 50 75 100
b. Position in the sequence 1 2 3 4 104
Term —4 -8 -12 -16
) C- | Position in the sequence 1 2 3 4 59
Term 1 8 27 64
d. Position in the sequence 1 2 3 4 36
Term 13 26 39 52
€. | Position in the sequence 1 2 3 4 29
Term 21 42 63 84

Problem solving

Thabo builds a brick wall around the perimeter of Ravi draws 2 figures on the first page, 4
his house. On the first day he uses 75 bricks, on the figures on the second page, 8 figures on
second day he uses 125 and on the third day he uses the third page, and 16 figures on the fourth
175. How many bricks will he need on the fourth day? page. If this pattern continues, how many
Write a rule for the pattern. figures will Ravi draw on the fifth page?
Lisa read 56 pages on Sunday, 66 pages Thandi cut 1 rose flower from the first plant, 3
on Monday, 76 pages on Tuesday, and roses from the second plant, 7 roses from the
86 pages on Wednesday. If this pattern third plant, and 13 roses from the fourth plant.
continued, how many pages would Lisa If this pattern continued, how many rose

read on Thursday? flowers would Thandi cut from the fifth plant?
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Describe the relationships between the numbers in a sequence.

-4,-7,-10,-13, ...
Identify the:

First term: -4

Second term: -7

Third term: -10

Fourth term: -13

What are the rules for the sequences: (“subtracting 3”)

First ferm: -4 = _3(]) -1 The number in
Second term: -7 =-3(2) -1 the bmckzlfsT .
Third term: -10 =-3(3) -1 ™ SEZEZTO'} ’r:’neoferfn

in the sequence.

Fourth term: -13 =-3(4) -1
If the number in the brackets represents the term, what will the 20th term be?

1. Look at the following sequences: ®
i. Calculate the 20th term.
ii. Describe the rule in your own words.

Example: Numbersequence: -6, -10, -14, -18
Rule in words: (-4 x the position of the tferm) — 2.

a. Number sequence: 8, 14, 20, 26 b. Number sequence: 0, -3, -6, -9
i. i.

c. Number sequence: -4, -5, -6, -7 d. Number sequence: -2, 3,8, 13
i. i.
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e. Number sequence: -2, -6, -10, -14 f. Number sequence: -1, 6, 13, 20
i. i.

i i

g. Number sequence: 13, 21, 29, 37 h. Number sequence: 0, 1,2, 3

[ |

i i

i. Number sequence: 7,5, 3, 1 j. Number sequence: 2, 4, 6, 8

Problem solving

Tshepo earns R25 per week for washing his father's motor car. If he saves R5,50 the first week, R7,50
the second week and R?,50 the third week, how much will he save in the fourth week if the pattern
continues?

Calculate the total amount he saves over 4 weeks. Write a rule for the number sequence.

16 17 18 s
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What is the difference between an arithmetic
number sequence and a geometric number
sequence? Give one example of each.

1. Describe the sequence in different ways using the template provided.

Example: -6,-13, -20, =27

i) Write it on a number line.

<! | | |
= I T —>

=27 ®

ii) Write it in a table.

Position in the sequence 1 2 3 4

Term

i) Where n is the position of the term.

First tferm: -7 (1)+1=-6

Second term: -7(2)+1=-13 n'" term: =7(n) + 1
Third term: -7 (3)+1=-20

Fourth term: -7 (4) +1=-27

1T 120 18 4 dk
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Position in the sequence

Term

i) Where nis the position of the term.

First term:

Second term:

n'h term:
Third term:
Fourth ferm:
® b. 3,5,7,9
) | | | =
i) .
Position in the sequence 1 2 3 4

Term

i) Where nis the position of the term.

First term:

Second term:

n'h term:

Third term:

Fourth term:

95 98 9% 16

continued &

Y
¢4l )




Position in the sequence

Term

i) Where n is the position of the term.

First term:

Second term:

n'™ term:
Third term:
Fourth term:
d. 16, 22, 28, 34
)~ | | | >
i) o
Position in the sequence ] 2 3 4

Term

il T2

18 14 9k
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i) Where nis the position of the term.

1#1‘49 %
#‘, -

*QB

First term:

Second term:
n'h term:

Third term:

Fourth term:

e. -4,-9,-14,-19

Position in the sequence 1 2 3 4

i) Where n is the position of the term.

First term:

Second term:

n'h term:

Third term:

Fourth ferm:

Problem solving

Write the rule for the number sequence: -3, -5, -7, -9
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Look and discuss.
a b

1 -9 b =-ax 9. Look at the flow diagram.
9 \ / _81 Which numbers can replace a¢
™ /! *b=-1x9=-9
) ikl g b=-9x9=-8]
° =Y X = =
25/ \—225
cb=-11x9=-99
° 72 “b=-25x9=-225
Theruleis: | b=-ax9 *b=-8x9=-72
o] t
2 Calculate:
8 \ / ct=2x5+6=-16
/" *t=-8x5+6=-46
6 | Ht=—px5+6»
5 | et=4x5+6=-36 @®
/ \ e t=-5x5+6=-3]
> e f=-3x5+6=-2]

1. Revision: complete the flow diagrams.

t
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2. Use the given rule to calculate the value of b.

QHP
K K
K Ky %“

ro
\

*.

t=px-7 t=-px2+7

R

3
s

Example: Q@ b b=ax4
3 \ /‘ e 3x4=-12
2 NG e 2x4=-8
5> b=-ax4 | > e 5x4=-20
7 7 \\: o/ x4=-28
4 . Ax4=-16
@®
a b a b
a. 6 b. 2
g \ / ) \ /
™\ /] N\ /]
8 |> b=-axé [ > 12> b=ax15 [ »
AR N
17 29
X y r s
S 2 d. 15
\ / | \ / 18
™\ /] ™\ /]
> y==x+9 | > 3 > s=r+11 | > 20
//" \\: 3 //" \\: S
25 16

continued &



7‘1

491188 ‘_’[npuT and euiipuitvaltesicontinted

3. Use the given rule to calculate the variable.

Example: a b
4 11
6 \\‘ / 15
7 [ »b=-ax2+3 > 17
8
9

T
o

16

\
T

g=hx2+15

TN

o 8 9m 19 92 98 94 9E
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b c q P ;
e. 31 \ / f. \ /40 -“
28 64
N\ N\
16 |- »lc=bx-2+6 » > p=qx12+16 | »| 88
14 136

4. Prepare one flow diagram to present to the class.

Problem solving

e Draw your own flow diagram where a = -c - 9.

e Draw your own flow diagram where a = c x 3 -7
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y| 517191 m | 93

1. Solve for m and n.

To find m and n, you have to substitute the
corresponding values for x or y into the
rule and solve the equation by inspection.

T—

Multiple rules are acceptable if they match the given
input values with the corresponding output values

Now try and
find another
rule.

a. x=3y-1 b. x=-2y+6
2 4 6 n 10 | 20 2 3 5 n
23 m m -174
C. y=-4x-2 d. y=x+2
3|45 |6 10 | 100 2 n 4 5 16 | 17
-30 m 5 m
e. t=-8s+2 f.q=7p-7
1 2 13| n 6 | 7 1 5 10 | 20 n | 100
30 m 168
2. What is the value of m and n?
Example: y=-7x+2
x | 1 2 3 4 15 60
y| =5 |-12]-19 |26 -103 | 18 | n

Rule: the giventerm X x—-7+2

n=-418and m =-2

4]

122 18

{1

il
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X 1 2 3 4 25 m 51 ||™M=
y ) -5 -8 -11 n -95 | =152 ||n =
X 1 3 m 30 60 ||m=
y -3 12 27 n 292 ||, =
X 1 2 3 4 10 15 m ||m=
y -9 -11 | =13 | =15 -27 n 47 ||, =
X 1 3 4 m 46 m =
y 4 10 n n=
X 1 2 3 4 6 10 m ||m=
y —1 -7 -13 | =19 -31 n .
X 1 2 3 4 m 4] 70 ||m=
y -12 | =14 | 16 | 18 -70 n n=

Problem solving

What is the tenth term?2 4 x -5, 5x -5, 6 x -5

Ify=5x-8andx=23,4, ...,

draw a table to show it.
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Compare the two examples.

-5+4 -5+4=-1
4 \

- . . What is on the What is on the
-5 + 4 is an algebraic expression left—hand side of e
the equal signe side?

-5+ 4 =-1is an algebraic equation

1. Say whether it is an expression or an equation.
a. -4+8 b. -9+7=-2 c. -5+10

Term 4 — Week 4

d. 8+4=-4 e. -/+5 f. -15+5-10

2. Describe the following:

Example: -6+2=-4
—6 + 2 is an expression that is equal to the value on the right-hand side, —4.
-6 + 2 =-4is called an equation. The left-hand side of an equation equals the right hand
side.

a. 8+2=-6 b. -15+9=-6

c.-11+9=-2 d. -5+3=-2

f. 4+3=-1
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3. Use of the variable “a” as well as integers to create 10
expressions of your own.

*3

Example: 5+a

4. Use of the variable as well as integers to create 10 equations of your own.

Example: 5+a=13

5. Say whether it is an expression or an equation.

Example: -8 + a (It is an expression.)

-8+ a=-11 (ltis an equation.)
a. 9+a=-2 b. -3+a=-1 c. -5+a=-3
d. -18+a e. -12+a=-3 f.7+a

Problem solving

Create 10 examples of algebraic expressions with a variable and a constant. From these create
algebraic equations and solve them.

16 17



Position in sequence 1 2 3 4 5 n

Term -1 -3 -5 -7 -9

3> Write the rule as an expression.

46 First term: 2(1)+1==2+1=-1

g | Seeend s 2P L=< =<2 et sl
| Third term: 2(3)+1=-6+1=-5 e |

I Fourth term: —2(4) +1=-8+1=-7 S 2xn+]
§ Fifth term:  —2(5) +1==-10+1=-9 2nt ]
Q th . N +1=

g n™ term: 2(n) + 1

1. Describe the following in words:

Example: -4,-8,-12,-16,-20, ...

subtracting 4 from the previous ferm. @
a. 9;6;3;0;-3; ... b. 4;10; 16; 22; 28; ... c. 7;14;21;28; 35; ...
d. 12; 24; 36; 48; 60; ... e. 8;16;24; 32; ... f. 6;16; 26; 36; 46; ...

2. Describe the following sequence using an expression:

Example: -4,-8,-12,-16,-20, ...

1 2 3 4 5 n
-4 -8 -12 ~16 20 | -3(n)-1

First term is —4(1) — 1, therefore the rule is —4(n) — 1

a. 6;8;10;12; 14 b. 5,11;17;23; 29 c. 4;13;22; 31; 40




31‘49 %

TNEWHIE W X
¢ K

d. 8; 16; 24; 32; 40 e. 15; 25; 35; 45; 55 f. 4;7:10;13; 16

3. What does the rule mean?

Example: For the following number sequence the rule -2n — 1 means:
1 2 3 4 5 n
-3 -5 -7/ -9 =11 —2n -1

(-3 is the first term, — 5 is the second term, — 7 is the third term, etc.)

qa. b.
2 3 4 5 n 2 3 4 5 n
1311619 | 22 10 | 18 | 26 | 34

C. d.
2 3 4 5 n 2 3 4 |5 n

n->5 2n-3
@

e. f.
213|415 n 213|415 n
17 | 26 | 35 | 44 37 1 50 | 63 | 76

Problem solving
Write a rule for the following:
On the first day | spend R15, on the second day | spend R30, on the third day | spend R45. How much
money do | spend on the tenth if this pattern continues?2

I save R15 in January, R30 in February R45 in March. How much money will | save in September if the
pattern confinues?

Thabo sells one chocolate on Monday, three chocolates on Tuesday and five on Wednesday. How many
chocolates will he sell on Friday if the pattern continues?

A farmer plants 2 rows of maize on the first day, 6 rows on the second day and 11 rows on the third day.
How many rows must will he plant on the 12th day if the pattern continues.

Bongi spends twenty minutes on the computer on day one, thirty minutes on day two and forty minutes
on day three. How much time will she spend on the computer on day nine if the pattern continues?2
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-5,-9,-13,-17,-21 ... Subtracting 4 from
Describe the rule of this number sequence in words. gy 1 RIS

What does the rule —4n + 1 means for the number sequence -3, -7, -11, =15, =19, ...
mean¢

Write the rule as an expression.
First ferm: —4(1)+1=-=3
Second term: —4(2) +1=-7
Third term: —4(3)+1=-11
Fourth term: -4(4)+1=-15
Fifth ferm: —4(5) +1=-19
n't term: —4(n) + 1

Term 4 — Week 4

1. Describe the following in words:

Example: -2,-6-10,-14,-18, ...

Subtracting 4 from the previous tferm @
=8 2a=2 =505 b. =6, -13; -20; -27; -34
e, =sh === =11 d. 6;-4;-14; -24; -34
e. -7,-8,-9,-10; =11 f. =8;-12;-16; -20; 24
9. —14; =17, -20; -23; =26 . =195 =215 =285 =25, =27
i. 9;-2;,-13;-24; -35 j. =1;-6;-11;-16; =21
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2. Describe the following sequence using an expression:

Example: -2,-6,-10,-14,-18,...
First ferm: —4(1) + 2
—-4(n) +2

a. 2,4,6,8,10, ...

b. 3,579 11, ..

1#

K

QHP

*QB

c. —=8;-20; -32; -44; -56

d. -13;-17; -21; -25; -29

e. =16, -22; -28; -34; -40

f. 9;-2:-13; -24; -35

g. 4;-4;-12;-20; -28

h. =3;-12; -21; -30; -39

i. —8;-18; —28; -38; —48

j. 6;-1;,-8;,-15;-22

Problem solving

Write three different rules for each of these:

37 =87=9;=15;=21 —14; -22; -30; -38; —46

19; 7; =5; =17; =29

-23; -30; -37; —44; -51

#‘,
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. Solving equations
variable constants
= Because an equation represents
x + =23 =-45 a balanced scale, it can also be
\ manipulated like one.
operator equalsign | |nitial equationis x — 2 = -5

Add 2 to bothsidesx—2+2=-5+2

Answer x = -3

1. Solve for x.

Example:

a. x+7=-5

2. Solve for x.

x+5=-2
x+5-5=-2-5
x=-7

Example: x-5=-9

x-5+5=-9+5

x=-4
a. x—12=-30 b. x-8=-14 c. x—-17=-38
d. x-20=-55 e. x—25=-30 f. x—18=-26

@

9. x-6=-12 h. x—34=-4] i. x—10=-20
j. x—25=-33

c.x+15=-12
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d. x+17=-15 e. x+23=-20 f.x+28=-13
g. x+10=-2 h. x+33=-20 i. x+5=-10
3. Solve for x.
Example: x-4+2=-7

x-2 =-7

x=2+2=-7+2
x=-5

a. x-3=-15 b. x-7=-12 c.x—-2=-5
d. x-5=-15 e. x—-12=-20 f. x—10=-25
g. x—23=-34 h. x-2=-7 i. x—30=-40

Problem solving

Write an equation for the following and solve it:

Five times a certain number minus four equals ninety-five.

Sign:
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—2x =30 —2x means negative
2 multiplied by x
What does —2x mean? —
What is the inverse operation of multiplicatione division '

We need to divide -2x by -2 to solve for x.

—2x _ 30

2=3

x=-15

1. Solve for x.

Example: -3x=12
SBx 12

3 = 3

x=—4

a.-5x =60 b. —2x=24 Cc. —12x =48

e. —15x =60

1T 120 18 4 dk
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2. Solve for x.

Example: -3x-2=10
-3x-2+2=10+2

3x -12

g = =

x=-4
a. -2x-5=15 b. -9x—-4=32 c. -3x-3=18
d. -3x-2=22 e. -8x-4=12 f. —20x-5=95

@®

9. - 12x-5=155 h. -7x-3=25 . —2x-2=18

Problem solving

Write an equation and solve it.
¢ Negative two times y equals negative twelve.

¢ Negative three times a equals negative ninety-nine.

* Negative five times b equals negative sixty.

¢ Negative four times d equals forty-four.

* Negative three times x equals thirty.

¢ Negative two times y equals sixty-four.

¢ Negative nine times m equals one hundred and eight.
* Negative six times a equals sixty-six.

¢ Negative five times b equals fifteen.

Negative eight times ¢ equals forty.

16 97 98 1@ 20 29 22
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‘More algebraiciequations

If y—y?2+1; calculate y when x = -3 Test

y=(=3)2+1 y= 2+ 1
y=9+1 10 = (=3)2+ 1
=10 10=9+1

10=10

1. Substitute

Example: If y—x? + 2; calculate y when x = —4 Test

y = (-4)?+2 y=x?+1

y=18 y=16+2

18=18
a.y=x?+3,x=3 b. y=5b62+3;b=4
@
C.y=x>+2,x=4 d.y=q¢*’+9,q=5
e.y=ct+1;¢c=7 f. y=p?+6;p=2
9. y=d*+7;d=9 h. y=x*+5,x=3
=f2+8;f=

1T 120 18 4 dk
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2. Substitute and calculate.

. - 2. —
Example: If y =x? +7 K calculate y when x = -4

y =4+
1
y=16+-2
y=]5%
- 2+g- - 4 b = 2+]_O- —'|5 = 2+é- = 6
a.y=x*+;x=- R C.y=x*+_ix=-
5 5 4
d.y=x2+— x=-10 e.y= x2+— x=-10 f. y=x2+;;x=—16
& 2 2
= 2 —_ = - = 2 _ e i = 2 —_ - -
) 9. y=a'tx 9 h. y o 8 lLoy=xa+ix 2

1
i =24+ x=—
oo y=xt X 2

Problem solving

What is the difference between the value of yiny = x? + 2, if you first replace y with 3 and then with -32

y is equal to x squared plus four divided by «. If x is equal fo eight. Substitute and calculate.

y is equal to p squared plus two divided by p. If p is equal to four. Substitute and calculate.

y is equal to b squared plus five divided by b. If b is equal to 10. Substitute and calculate.

y is equal to m squared plus three divided by m. If m is equal to four. Substitute and calculate.

y is equal to n squared plus nine divided by n. If n is equal to three. Substitute and calculate.

1% 97 98
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Data handling is a cycle. In this you are going to learn about this cycle. The part
you are learning about is in green with some notes.

What will you need to
determine the most popular
. sportinthe class?

| will need to ask everyone in
the class to select his or her

favourite sport.
—_—T )

If we need to know something, we have to start by asking questions. What
questions do you think we should ask?

Example:
Before collecting any research data you need to know what question or questions you are asking.

A good way of starting is to come up with a hypothesis. A hypothesis is a specific statement or
prediction. The research will determine whether it is frue or false.

Here are some examples of a hypothesis:
e Everybody in Grade 7 owns a cell phone.
e All Grade 7s understand square roofs.
e All Grade 7s like junk food.
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1. Where would you look to find data to give you answers to these questions?

a. Whatis the population of the world? b. Which learner drinks the most water?

c. Whatis the rate of population growth in South | d. What is the population density (number of
Africa? people per km?) in this fown?

e. Whatlanguages are spoken in this area? f. Whatis South Africa’s most popular food?

h. Whatis life expectancy (how long can

i 2
g. Whatis the age structure of the counftry? people expect to live) in South Africa?

j- What are the most popular foods in this

. . i 2
i. Which country has the youngest population? school 2

when we collect the when we use data
data ourselves collected and
analysed by other
people

———

2. Is it always possible to collect data directly from the original source?

continued ¢



‘sesuodsal
9210yo-9|diyjnw pup sasuodsas adA} ON/SSA Y0g 10} SMOJD joy} aapuuolsanb aidwis o ubiseq

o <

"UMOP WY} SjUM “suolisenb ajoudoiddp swos jo yuly)
3U0lsaNb Y2108sal 8y} JIoMSUD 0} NOA djay UDD DIOP B} JUIU} NOA 0Q
(£040P BY} 410D HSO NOA [IM SUOHSBND JOUM) 2NOA |8} DIOP BU} [IIM JOUM

23S0 NOA PINOYS OYM

0 T 0 o

*01do} SIY} UO PIDP Y2108sal AIDPUOISS AUD puld

&Pjop
AIPPU0D8s 10 Aowud a4 Sy} [IM  2SIs8YodAY 8yt 8A0IdSIP 10 8A0Id O} DIDP BY} PUl NOA [IM MOH  °q

'sisoyjodAy D SlUM D

£]ULIP [00YDS B} U SISUIDS| OP J2JPM YINW MOH

Bujajos wa|qoid

‘USHUM B0 0} ©DUBJUSS D aIINDAI JOY} SUOHSOND o

S9SUOdSal PIOM o

suolsenb 8210yd a|dijjnW 10} SOXOQ X1 e

suolsanb ON/SOA e

195N UDD NOA “dJIpuuUolsanb ay} Bulubisap JO SAOM Jualaip 810 a1ay]

guoypwloyul
9y} Buipuly jnogp o6 NOA |[IM MOH *3UOAISAS HSD 0} Swil} 3y} ADY J,uUop NoA
§ng ‘jooy3s InoA jp ajdoad Jo sIN0J0D SJINOAD) Y} MOU)| Of JUDM NOA ADS §}137 ¢

@
\

Joulajul Ag auoyd Ag jsod Ag 90D} 0} 9004

1210 aJpUUOKsaNb B BUISN ASAINS O BULONPUOD JO SPOYLOW UIDW INO} 8Y |

“SPOYIOW JO ALSUDA D BUISN {10 PSILIDD 21D PUD SWLIO) AUDW Ul SWOD SSNDUUOHSIND

hWJa-L

‘aspuuoysanb AsAins © asn o} 5| PP Aipwiud BuID9|0D JO POYISUW UOUWWOD

¢alpuuoysanb b ubisap NOA pjnom MoH 9

}
—
L SOA,, ADS [IM %001 Algpgold * Iemsup paspIqg
D 186 [IM NOA *, zWIMS NOA UDD),, ‘a|doad uiyl sjdoad Apusiy Ipym mou Ao [im ¢4ioq 10 ydipasal
340 NOA pup j0od Bulwwims D 0} 06 NOA §| noA ‘Ajpuauy 3oo] oym ajdoad s Auo NoA Jj AIppuo23s 1o Aipwid op NOA pjnoMm ‘| UOHSIND 10 DIOP 3y} §93]|0D O} JapIO U] '€

",
&
|

£PaspIq Jou S J|nSa1 b §oY} DINS YD dM UDD MOH ‘G

* RRNUWLUOD UOIID3)| 0D RIR [t WO |

W0l 34 %] 4

1




@
\

paNuUnuod

‘0 4O S|oAJBLUL Yhim sdnoib oAy
ul padnoib ‘piop padnolb Buisn ‘SeNjoA DIOP JO 185 SIy} 1o} 8|gp} Aduanbaly b dn 18s

18

0cl | 60l | ¢8 | OOL | €l | SZ | 46 | ¥OL | SZ | OOl

OLL | ¥6L | ¥£L | 89 | 06 | €LL | /8L | S¥l | OF | OL

OvlL | OCL | 06 | 08 | 98 | Ocl | OEL | ZlC | ¢l | 8¢

:SMOJ|O} SD DI9M S}|NSal1 8y "Yjuow
D 10} PSpPI0D31 SOM SIIAISS BPISPDOI 10§ ADp Jad sjSHOjoW WOy S|IDD JO Jdquinu Yl ‘7

-

z /] 00l-18
9 | IHT 08-19
ol T HT 09-1¥

"9%001 PUD %|8 Usemleq palods Aey} 8snndaq

‘SUOIIDUIISIP OB $10UIDS| OM} PUD %0y PUD %0 Usamiaq [4 \ \ or-1e
p8I00s A8y} 8SNDDBJ “WIDXS By} PB|I0} SIBUI0S| 07-0
Ciui08 00 1ol 59401 505 4 1 501 s worg | A2UoBOH | ApL | aio3s wng
uoyn|os
€L Aleg S OjplJa]
9 DIy €9 oydis
09 oja] 06 nBno
67 usINo1 o osI]
LL DJYUBIUN 65 ojpdo
79 sowior 6/ ppusig
Ly unsng 09 Ojpuow
14 piomp3 G8 uosor
0¢ uows sr uyor
g9 SoI3 9 asluaqd
21095 WDX3 SwpN 21095 WDX3 SwbN

‘001=18 ‘08-19 ‘09-1¥ ‘0¥-1T '0¢-0

:59110B8}DD SAY YHm 8|ap} Aouanbaly pup Ajip} o 9)IdUIOD PUD $8I0DS WX JO 8|q0} SIY} 1D 4007
‘001-18:08-19 :09-1¥ ‘0y-1T :0z-0 usemiaq

$9105 S|y} &l| Joy1eb0} 501005 8y} BuidnolB AQ SmMOJ SAY Of JI Uil ADW aM ‘001 JO }NO $8I0DS WX
10} 9|gP} INO Ul SMOI 00| BUIADY JO pp3SUl ‘B|dWIDXS 10} ‘0§ *$a10Ba102 10 SAdnoIb ojul Jay b0}
suoljdo s|qissod ayy dnoib o} s ydoiB Jo 8|qp} O Ul DIOP 8y} SSUDWUINS Of ADM §soq 8y :9|dwpx3

o,

DJOP Jo sjunowp 36Ip| 10} s3|qp} Aduanbaly

Tyl y

DRI

‘a|qp} Aduanbaly b ul
UOIIDWLIOMUI SIY} JUSSaId

8 ¥ 9 ¢ 6 8 8 90l ¥
L 6 9 L 8 L L & L 9
"SYIOW O] YHOM §s3} b Bullim SISUID3| A PaI0IS SHIDW BID 3SAY] *|

5 W] v
¢ \ \ \ usal19
8 [T | o
:SMOJ[O} SO 8J9M SJUBPNYS
v \ \ \ \ 3dind AJUSM] 10} SINOJOD SHINOADS “3|qp} Aduanbaiy
Aouanbaiy Aoy 1n0j0D -ajdwoxg

"dnoJB Yona UIYIIM $8100s [ONPIAIPUI Y} S8102IPpUl

4D3|, Yona puD $81025 8y} dNoIB 0} PasN SI,WSYS, BYL "SON|DA WSS Syt Wolj (3] J0) ybl ob sanjoA
J03|, BU} PUD ‘UMOP P3JS| IO SSN|DA ,UISJS, Y] “(SHBIP J8yto ay}) ,wais, 0 puo (HBIp 1so| 8yt
Alonsn) Joa,, oful {iids sl 8NJOA DIPP Yo0na S1aym s|qo} [p1oads 810 (sjojd) s8|qp} JoS-pUD-WSLS

‘DIPP By} Jaidisiul puD sAIPUD ‘BsiupBlo sn diay o} (SdNoIb 10) S|PAISLUI SSDJO Ojul DIOP 8y} dnolb
M 08 "9|qD} B} Ul SMOJ AUDW 00} 84 [IIM 8I8Y} SP SN[OA DIOP AI9AS 10} 8P} Aduanbal o dn }as o}
HNOWIP SI 11 “IN0 ppaIds S| SSNJDA DIDP JO }8S 8Y} USYM "SUWIN|OD PUD SMOI SPY 8|gp} Aousnbaly v

‘BultuNoD Jo onl) dosy as\wg@
0} Pasn sI oW Aloy Vv “o|qp} O Ul AD|dSIp 0} Aspe oy

11 930w O} PIOP BUKUNOD JO ADM D S| BUIA|DL 4

3]942 Buypuby pbypq
oof y I T 2>

s&#

0.

* BuIsn DIOP Y} SSIUPBIO UDD M 3 uoysenb
D UM pojS

‘DJOP Pa}o3]|02 dy} asiupBlIo o} si ssad0id Bulpuby biop ay} ul days jxau
ay] ‘pyop Bulo3[|0o pub uoysanb b BUPSD Jb PSXOO| IM jaaYsxIom snojaaid ayj uj

PIPP SSIULH



@
\

*.#
3
- |

yim sdnoib xis ul padnolb ‘pypp padnoib Buisn ‘san|pA DIDP JO 185 SIY} 104 8|} Aouanbaly b dn §as ‘o

44
[C | LT | 8 | 6¢ | O€ | O | éC | 8C | L& | 9C
ve | vo | € | ¢C | 6L | 6l | ¢C | vC | 9T | LT
8¢ | 6¢C le | oe e | 0 | 9¢ | L& | LT | 8

‘yjuow jsod ayy 10§ Abp Jad sainyoIadwa) WNWIXDW Y} PAPIOI3I NOA ‘T

*Aouanbaly pup Ajp} Buimoys s|gpy b a)Idwo)

"OM} JO S[DAIB}UI

:SMO|0} SD 31D S}NSI dY]

[IPAIeN Ajod [IPGIeN olieX)y
189220$ DIDIY AgBNY oydis
Agbny oJ8] sluua| nbno
sluus] uaInoT 190208 osI7
AgBny O|YUBIYN Agbny ojedo
[Iog 1oxs0g sowIDf [ ellle) ppusig
1920085 uosng [ ellle) D|PUDW
[IogieNsog pIOMPT 1820008 uosor
Adbny uowis [IPgeXsPg uyor
192005 oI IoqieN asiuag
Hods ajinoADy SWDN pods ajinoADY SWDN

1SMOJ|OJ SO BID $jNsal 8y |

‘pods S}LINOADJ 118U} nOGD SSDID INOA Ul UBIP|IYD BuimalAIdul Aq DDP Pa}I9]|02 NOA

Tyl

%
SO

awoy o oq

N

‘DJOP PBPI0DBI BY} JO B|qP} JPB-PUD-WS)S D JIdWoD g

N

0 6
'G9 PBIODS BUO PUD 9 PBIODS G 3
8UO0’E9 PI0IS BUO’ (0 JO SOADS| X Z PUD 9 WaJS) 09 PRIODS OM]
6L¢€ JA
*(soADd| Jsowl)
— 509 U} Ul PBI0DS SISUIDS)| {SOW DY} 885 O} ASDS S| 1 MON| S7€00 9
65¢€ 1L S
6198 14
0 €
S C
o371 wsjs
P37
© O 1
"Gz o0|d pup 4iids of MOH Amv Auv
o3 wsis

'SIU} O] 300 [IM || 9|dwipx3

‘abpd snojaaid ayj uo | uolysand
10} 9|dwDX® Y} WO DIDP UOKDUIWDXS 3y} JO S|qP} JO3|-pup-Wsjs b 3)Idwo) ‘¢

RRNWIUCA DIDP ASIUBHY

hW.Ja_L




*(sdnoub o) SIPAIBIUI SSDID XIS OJul

"9y L S1 96UD1 DJOP SIY} 10§ SPOW Y} 310jBIAYL DIOP JO 135 SIY} SPIAIP JSNW M 0F
9y | SI JsoW 8y} sioaddo Jouy} SNPA S| 9 =G +0€ = $SP[2 Yyobs

JO yipm = 8Bupy :aq |Iim sdnoib jo
Jaguinu 8y} Uy} ‘G &g 0} [DAIS}UL
SSD|O YODS JO UPIM B} JUDM DM §|

T@;_o;am;wm_imm;mm;mm;_m_702Tv;wv_7_‘;3_.73_.73Tv;mii_v;mm;mm;mm;

:B1q 0} [Iowis Wy bIDP 8y} 8BUDLD SN 187

*2pOoW PUD UDIPAW ‘UD3AW 8Y} 8{0JNDJOD UDD M DIOP SIU} WOl

*dnoIB WD 0G| Of WD 9| SU4 Oul [0}

$18UIDS| JSOW JDY PUD ABAINS BY} Ul JOd YOO} SI8UIDS| [ Z DY} MOUY OS[0 S “UWID G9| OF WD GE | WOl
soBUDI s18UI0B| U4 JO {YBIBY 8U4 1Y} USIDISe UDD am 8|gpy Adusnbaij sy} puo jop 8y} Woid

*|sow 8y sinaddp Joy} 8NnjPA 8y} Sl 8pOoW 8y
apow

‘g1 S1 9BUDI DYOP SIY} 10} UDIPSW Y} B10JRIBY]

To;E_Tm;mm;mm;mm;mm;_w_7027%_TﬁTv_Tv;oiimv;vv;mv;_ETm_Tm;wm;

7\ — — — —

N2 | laquinu 11 |
ol ol

Jaquinu Yl | | 8Y} 89 [|Im 8BUDI DIDP INO Ul SNJOA SPPIW JO UDIPSW 8y] __xx A eB

| 10) S|PAISIUL

"9N|DA S|PPIW Y} [IUN LUNOD Uy} pup BIg O} [JoWs WOl DIoP SO oErQom

. oy} dnol
8y} 9BUDLD M (SNDA SPPIW) UDIPSW 8Y} INO JIOM O] "SPIOD3I |Z 9ADY M 8BUDI DIPP INO U] SM UDD MOH

"aN|DA SPPIL 8Y} S| UDIPaW 8y
uoipayy

Jou s| 9BpIaAD "g'8f7L S 9BUDI DJOP Sy} 10§ UDSW BY} 310§BIBY L
upsW a8y :3joN

1IN0 J0JNDJDD O} 8SN M UDIYM PUD O} 18§81 AJOULIOU 8M JDY} SBDISAD UOWWIOD {SOW 8U} SI SIy]

% .,. TN
». _ v
DRI

"910 8J8Y} SISQUINU AUDW MOY AQ POPIAID SISQWINU U} JO [DJO} B} S| upaw 8y|
uoaw

z /] §91-191
z /] 091-951
y /1] §51-161
9 | IHT 051-91
y 1]} Srl-1vl
£ /] orl-5gl
Adouanbaiy Aoy siauIp?) Jo JybisH
ogsislequnu 05 =

10 185 siy} Jo abup1 8y} 03

GEL=-991 =
Jaquunu Jsajipwls — Jagquinu §saybly = 8ouslepiqg
GE | = Jogquinu }so|pws
G9| = Joquinu jsebBig
*]aquInU §sajjpws ay} pup jsabbiq

3} USaM}Sq DDUBIBYIP BY4 S| OBUDI BY] “DIOP By} JO aBUDI 8Y} YSIIDISS O POBU oM JSii4

vl
€S | 6€L | 6¥L | 9L | 6GL | SSL | 9¥L | ¥¥L | 8¥1 | 8SI
1oL | Lyl | 6€L | ISL | Syl | SE€L | 9¥L | €vL | ¢S1 | OSL

wd uj s12uIb3| Jo JybIaH

88yl =1c+GCl ¢
‘GZ1 € 496 [Im am ‘8BUDI DJOP INO Ul SISqWINU | Z [0 dN ppD oM || "SN[PA S[PPIW 8Yj} S| UbIpaW ay| ...\..h:t.rw”? Bulpupy pjpq
"1 918U} SIoquINU AUDW MOy L %y
Tc;_Q_Tm;wm;mm;mm;%;_m_78_TﬁTETETiTET:Tv;?;;_Tm;%;mm; NIk s Il o, \\.%4
'SpIOD podal 0 M pojs

"usyjo
1SoW 8y si0addo 1oyl 8NjPA 8y} Sl apoul 8y|

:9|dwbx3

‘SI9QUUNU }S3|[PWS SU}
\ Jaquinu puD }59BB6Iq 8y} Usam}aq S| 92USIBHIP Sy} oYM

2j0ym D SADMID 885 0} SIoqUINU JO 185 D J0 aBuDbI 8y} 85N OSD SM

DIOP puDisIoOPUN O} asn A|piousb
OM JoY} 8BDISAD JO SedA} JUBISHIPD 831y} 810 8I8Y]

PIPPIASUPWWN




@
\

‘uwnjo2 Aouanbaiy pup Ajjoy o Buimoys a|gpy Aouanbaly padnoib b moig 7
SPOW P
UoIPOW 2

UPBW ‘q

\L abupDy ‘O
‘Big o} . 4
lowWs Wouj paBuDLD SIaqUINU o PRy sl S
10 JIod ajppIW 8y} Usamiad 0 N
AomyIpY | {ou} BnfoA BU4 oG
M UDIPBW 8y} Siegquinu Jo S 8
JUNOWD USAS UD YlIM
loN 6L¢ L
9
5
14
€
S 4
P31 ways

"AD|dSIP JPB[-PUD-WSYS D Ul Pajuasaid sIaulna| O 4O SHNS8I IS8} 8y} 810 858y |

UMO INOA uo }i oq

&8V ‘0L 9 ‘€ ‘01 :SI9QUINU 353U} JO UDIPAW U} SI JOUM “L|

265 'SL'SS 6L ‘1L 'SL "6€ 'SL ‘S19quinu Jo dnoib sy} Jo SBUDI By ST IPYM ‘0L

£4502 UDIPSW Y} SIDUM 'S LY ‘SY 'SP ‘6LY ‘8ZY S SOOI SAY JO 450D BYL °4

6'T'6'T €T '8'T ‘Y'T 'S1I9QUINU 359U} JO UDIPSW Y4 S| JOYM '8

¢6T'SL'ST 8L "LL 'SL 8L 'GL 'SI9QUINU 3SBYY JO SPOW By} SIIDYM 9

¢ainjpiadwal ubaw ayj SOM Jpym
‘61 PUD 41 ‘LT ‘1T SOM AInf Ul SADP INOJ 19A0 snis|a) s@ai1bap uj ainjpiadws} ayj °§

¢laquuinu
PAIY} U} S1IOYM *Z PUD | | SID SISQUINU Y4 JO OM] °g S| SIaqUINU 331y} JO UDSW 3Y] ‘b

5T 0L ‘0L ‘Z1 ‘81 :SI9QUINU SS9} JO UDSW Sy} S| JOYM '€

£S9109S S|y JO SPOW PUD UDIPSW BY} SI9M
IDYM “£9 PUD Z9 ‘SS ‘Y8 ‘LL ‘LL ‘89 10 $2102s J0B puD $js3} SYIOW USASS 8j0im oydis 7

o
&
|

8%
SO

¢siybray a1ayy jo sbupi ayj st joym
‘WD |yl PUD W gEL ‘WD OpL ‘WD §E1 ‘WD e JO SIYBISY SADY UIP|IYD SAY L

N

spow ay] ‘p uonlpaw ay] ‘o
uosw ay] ‘q abupiay]
6C'€C 95 CL 'yl '€C 0V '€C'6E'CCT LTS LIELE

:apow
BU} pUD UDIPaW Y} ‘UbaW 3y} ‘8BuDI BY} BJPINDIDD PUD MOJS( §3S DIPP dY} 3S(

pRNUUCAIDIDP ISP WY

3
S
3
-+




& panunuod

3SS0[0 Sy Ul 9191 210 SISUI0S| AUDW MOH "D

:suolsanb Buimoj|o} oy} Jamsuy

lej ulel] o)lg IXxe| sng *MOUs 0} pauinbal J ‘(Aax) pusbal ayj o Iog dy; JO BUIpDYS 10 INOJ0D Sy} PPY

0 "10g 8y} MpIp pup dnolb PIOP Yons 1o} ydoib ayj uo pypp 3y} HOW

*doj 8y} 4o ydoib Sy} JO S| SY} DM

“WaY} [90D| PUD SIXD [DJUOZLIOY PUD [PIRISA SU} MDIQ

*(sIxp [pyuOzIOY) SIXD DIOP PadNOIB By} PUD (SIXD
|IDIIBA) SIXO DIPP Adusnbal) 8y} JO 3|PIs pub abBupl By} UO SPIDSP ‘B|gp} Aduanbal) 8y} wWol{ g

& '31qp} Asuanbaly INOA Yyim LDJS Of SADY NOA ydoib Iog o mMpIp 0] |

ydoib 10q b Buimpip ul sdajs

SISOMDLS

/] iy
soupuDg
\ § sodbio

\ \ \ \ sabuniO

I \ \ \ so|ddy
‘ydnib Ioq sy ul pajuasaidal pjop jaidisjul pup poal AJOdRID ‘T Aousnbay Aoy 1IN1} SJINOADY

@
\

©
< O [ | N | N
—
—
-
—

Jooyos 0} Jodsue} Jo poys N

‘ydoib ayj} uj pajuasaidal pbjpp ay} BuipipbHal SUOYDAIDSCO 331y}
3jum pup ydoib 1nq InoA asn ydoib Ioqg b MDIP 0} MO|q 3|qp} Aduanbaiy ay} asn °|

3
J
3
<

‘DIOP
8y} 1NOgD suoypsipIsuab 3OINb oW
DJop Jo sdno.fb aipdwod «
10} SN SMOJI0 Apjdsip Jo adA} syl
‘BIOP - \
1O SOISU}ODIDYD JUBISHIP \ P, &
J0 ©2UB1IND20 JO Aouanbaly g 5 uoysanb
D YjIM i}
oy} saupdwod jpyy Aojdsip
1oNsiA © st ydolb Jog v
ydnib ing




s1odsupi) o11gnd asn sivuIpd| By} Jo abpjuadlad Jpym b

3|00YDS Byl 0] 850[0 O WO} JOJ SA]| SISUIDS| JSOU YUIYl NOA OQ °}

3IXDL BY} UDYL SNQ BYL 8SN SIBUIDS| 810U JUIYL NOA Op AYM O

3IXOJ 8§ UDY} SNQ 8y} 93N $I8UINS| SI0W AUDW MOH ‘P

abonbun] oqgpyl
AlojsiH ellell\
SUIPW qooor
abonbun] DOIUOJOA
SUIDW a0y
SUY uaInNo
AiojsiH Auog
$90UBI0S Jopunz
SUIOW ueg
AIOJSIH uuy
SUIOW 0gen
SUIOW oydis
SUY uosng
AIOJSIH nBno
SUIPW pIADQ
$90UBI0S IPUDN
$90UBI0S JunBuog
AlojsiH PIPUDW
SHY uyor
SYIOW Jsled
Joalqns ajNoAny SWDN

sIo|ndod 1spa| 8y Sl poytew YdIYpm o

*a|qp} Aouanbaly InoA Buisn ydoib Jog o mpIqg °q

*sal|loy Buisn a|go} Aousnbaly o sdwio) "o

J19s1noA Aq j1 Aij MON

*SUOISN[OUOD A §SDS] J0 ajum pup ydoib INoA jaidiaiul -0

*$103[gNS SJUNOAD) ,SIBUID3| U0 ASAINS D BULND P3}03||0D DIOP Y4 85

slojndod jsow 8y} I Hodsunil 0 poyiew YdIym ‘g

pnuiuos sudpIbmPd w4

re

hWJa_L




2
& panunuod

_ pusBa|/Aey

N\

SIONSIA USIPIYO m  SIONSIA NPy

Anpe aunp Kepy [udy

L BN e

00y
"pajplel
009 [l 2aisnuw ydoJb Ing s|gnop
0 UO DJOP {0 $18S OM} BU}

yied ayj o} SI0YISIA Jaquisway
05 00l 0S¢ 0S¢ uaipiyo
7 00T 052 00§ 00¢ sHNPY
\
AN aunr AW judy
'sal||04 Buisn a|gpy Aousnbai) b adwod o od 544 O} SIOHSIA

*a|qo} Aouanbal) ayy Joy ydoib Ing 8|gnop apis-Ag-3apIs D JONISUCD Aﬂ_
0d D O} SIOYISIA PIIYD PUD SIOHISIA JNPD JO JOqUINU 8y} SMOYS 8|qp} Aduanbaij Buimojjo) &
cs i DSOW ) o/ 010107 bt | SIONISIA PIIYD P HISIA JINPDO JO Jeq Ui SMOYs S|gp} } DUIMOJ|0f 8y S
:9|dwpx3 W
85 €9 DIIY 08 18 oydis S
59 SL ole] 9/ 19 nbno
12 e uaIno7 45 1S osI “ApoInb pjop 8y} Jnogo suolps|PIsUSH
S3OW PUD ‘PP J0 sANOIB payp|as oM}
[ 4 ueg €8 €9 oedo 210dwoo sn sjs] AD|dsIp Jo adA} SIyL
G/ ¢l diud 79 9y Xujpoeg
S/ 9 uosng S/ 08 oedoyjon “8Uo Isnf Jo PPaISU
65 g9 piomp3 0S 08 uosor ‘SIXO [OOILIBA By} UO Wyl
Y203s 10} UOPWIOUI PS}DIS) E_ﬁﬁw
S/ 0¢ uowis 09 €9 uyor ile} mmom_Q OM} m®>_@ Hing )
oy c o1 ) 09 osiueq ‘ydnib 1og Jojnbei o o}
Iojuis sl ydoib Iog s|gnop v
Lox3 1P24204d SWibN wox3 1P24204d SWbN ydoJ iog sjqnoq “ydoib Iog 9|gNOP b 3sN UDD NOA DJPP PI03 O]
_4' *Mojeq
3|qP} dY} Ul UMOYS SI SSDID D AQ MIOM [PII}ODId PUD WIDXS JO SHNSSI dYL °|

## 3 \ £
OO IROETRTIN

1

3
|




SOOUBIOS junbuog

AlojsiH DIPUPW
SHY uyor
SYIoW JETEH

Joalqgns
SJINOADY SWDN

Joalqgns
SJLINOADY

3DJOP BWDS
By} Pasn am a1aym AAIOD BUIA|0S-Wa|qoId snojasId 8} Yjim I0dWod SUOISN[OUOD INOA 0P MOH ‘P

*SUOISN|DUOD DAY {SDS] 4O UMOP Sflum pup ydpib InoA jaidiajul -0

‘sub jo
950U} Yiim sAoq Jo sedualsyald ayy Buupdwod ‘a|go} Aousnbaiy inoA Buisn ydoib iog a|gnop o mpid ‘g

C J ‘(onja)
\
shkoq pup (usaib) spIB usemiaq spoalans juaiapip sy} Buids ‘salioy Buisn oo} Aouanbaiy o aidwo) B

'$108[gNS SJUNOAD SIBUIDS| U0 ASAINS SU} BULINP Pa}09]|00 DIDP B} 8sN

Jlas1noA Aq j1 o@

‘Syow
WIDXS JIBY} Yiim sow joo1ond sisuipa) syl Buundwod ydolb 1ng s|gnop © moig g

L
H:.

DLNTITN

“SUOISN[DUOD SAl UMOP S1lm puo ydoib InoA jaidiaiul '

SRV Te] ¥ oldfele w_asoa,’“_cm_
L4

A »




@
\

z /] 05-1¥ 05-1¥

y 1]/ ov-1€ or-1€

9 | IHT 0e-12 0e-1e

£ /1] 0z-11 0z-11

L / 01-0 010
Aouanbayy AjpL abupi pybq Aouanbayy AjpL abupi pypq

"uq Jo8102 'SUIC| JUBIBYIP Y} OJul POPIAIP 8BUDI DIOP

oy} Ul 4l Buopid ‘0yop 8yt Aot em uay| QU4 Yiim a|goy Aouanbaly D MoIp am JSiid

‘ydoib sy} Jo 8oupIoaddp 8yt sBuPYD
[IIM UIg 8y JO 8ZIs 8y} BuiBupyD "Yooa Q] JO Yipim D Yiim suiq ul biop ayi dnoib o) Buiob 1o am
a|dwipXa S|y} U] “sulq pa||od ‘SaBUDI JUSIUSAUOD Ojul DIOP SY} AdNOIB am UaASMOY ‘WDIBOYSIY D YHM

‘Aom [nyBuUIUDBW O Ul DIPP ADIASID PINOM “D}8 ‘SOM} AUDWI
MOY ‘sauo Aupw moy Buimoys ydolb o pun anbiun aq [Iim sioquinu Sy [0 JSOU|D S}as DIDP Jsow Uj

('L S 9pOW BU} PUD ‘§'HZ S| UDIPSW B} '§°9Z S| UDSW B} JOU} INO JIOM UDD S
6% 'S¥'L€ '9€ 'SE 6T "2 'ST 7T '€T 'TT '61'TL'TL LS [SIoquINU JO 45 BUIMO|Of BU4 840} SN 487
‘WIDIBOSIY D §ONHSUOD Of MOY §D 00| SN }3] MON

'(S91-191 puo
091-951 ‘SS1-1¥ L ‘0SL-9¥ L ‘S¥L
~1¥71 ‘07 1-GE| "'l ‘sdnolb Ja|pwis

Ojul PBPIAIP ~ 91 O} G¢|) BupI

‘(91dind puo uld

‘MOJ|9A ‘USBID) ‘pPaY
‘on|g) sWwa4l [oNPIAIPUI

$19A00 Aouanbaly \

L,

“_m.us

‘abupJ oy10ads Joyi uiyim Jybiay

Sy} Yim ajdoad Jo 1squinu sy} seppolpul
JyBiay 8y} pup abup. 8y} sjussaidal Jog
BU} JO YIpIm 8Y] "oingUHD auo juasaidal
SI0Q 8y} |0 g 9|9p] 10} ydpib sy u

s

SL-191 091951 SSL-LSL 0S1-9¥L Svl-LyL OvLl-GEL

L[]

NOVWLTON—O

slauIpn3| Jo JybisH

g 9|qp] 10} WDIBOISIH

T

A0

SR

"INOJOD S}INOAD}

I8} SO INOJOD DB19ads {OY} SSOYD OYM
s|doad Jo Jlaquinu 8y} Sa}p2IPUI DG By} JO
1yBiay ay] "e}nquiD jusIayIp D sjussaidal
IDq yona v 8|qp] Joj ydoib ayj uj

Y

o|dind uld MO||OA USBID pay  anig

0

|

%

- ¢
v

£7a £ w

9

9 L

8

SINOJOD SJLINOADS

V 3|gp} Joj ydoib 1ng

D SI9A0D Aduanbalj sy} g a|qo] U au} ‘v 2[apL U] www_,wwﬁ wwwwﬁwww_
90URIBLIP SY} ST IDYM

z /] $91-191 4 /! oiding

z /] 091-951 z /] uld

y 1]/ S61-161 y 1]} RTER

9 | 1T 051-9%1 9 | [T useIo

y /] Syi-1yL y /1] poy

£ /] ov1-gel £ /1] enig
Aouanbaiy Aoy sIauIp3) Jo Jybiay Aouanbaiy Aoy INOJOD SJUNOADY

4 9|qp1 V 3|gqpL

‘wpibojsiy b pup ydoib 10q Aipuipio up jo sojdwnxg

hWJ’()_L

*Jybu o} 3] woiy 36UPI SNONUKUOD D WIOY PUD
‘padnoib 810 1oy} s1Iequnu 310 BUIPIODBI SI0 SM SJUSWS|D

DJPP By} SSNDI8J ‘Y2INO} SN SIDG Sy} WRIBOYsIY D U
Q&—
‘DIOP ° %\
-

10 8BUDI D JO saIoUBNbaI} BY} NOA SMOYS WIDIBOLSIY
D S|IYM ‘DIOP JO }8S b Ul JusWS|S Yons Jo Adusnbaly
91942 Bulpupy pipQ

a2y} NOA smoys ydolb 10g b 1oy} sl WpiBOoysIy O puo -_.\....Ic..f.f
%,
Yo

ydoiB 10g [PULIOU D USaMISQ SDUSISHIP UIDW 8y]

uoysanb

*s9BuDI SNOUDA Ul Bul|o} D Y pois

sjulod DOP SeSUDWIWNS
40U} ydoib 1oq Jo puny
Iojnond O sl wpiboyslYy v
wpi160jsiH




2WDIBOYSIY 8y} 10 Buoo| Ag ASAINS INOA JO S}NSSI BY} JNOGD SN [|8} NOA UDD JOYM
*97IS Ul € SUIQ 9Y} 9YDW *}os DJP sy} Buisn WnIBOISIY D MDIP Usyy pup ajqo} Aduanbaly b aidwo)
SCIT8LSI'L'9'S'L'0'0'E0C LL'8L'ST'OL'6'9 Y ¥'€'€TTL'T'L'0°'L'00'LL
S| palayypb
NOA DJOP By *92UIACID JOY}OUD Of POJ|OADI} SADY SOIDWISSDIO INOA SO JO JOqUINU 8Y} POASAINS NOA

BujAj0s Wa|qoid

39POW 8y} PUD UDIPSW 8y} ‘UDSW 8Y} 8U} S| IPYM ‘0
9 YL LT LLLELL'6E'SL 8T TL 'BE 6L ‘€L 'EE TL 9T 9L LEOF VL ‘LI 'TE ‘OF
:wDIBOYSIY D MDIP O} byopP BUIMO||0} BY} 8BS *|

"G'pZ 10 UDIPOW 8Y} PUD §'9Z 1O UDBW Y} WOIj UOIDIABP S| AlSA
@ S| 918y} 10U} PUD UIG 0S-1Z U} UIHIM S[ID} DIDP 8U4 JO 1SOW JDY} 885 UDD M 9A0QD 8|dWDXS INO U|

*aI0 ABU} N0 poaIds MOY PUD PBJDI0| BID SJUBWIBINSDAW BUj} JO JSOW BIaYM 985
0} NOA sdjay woiBoysIY v “AIp21ydoib s}as DyoP 9BI0| SSUOUILINS O} SWOIBOLSIY 95N M JaquuauIay

0S-1y Oy-1€ 0c-1¢ 0¢-LL 0l-0

hWJa_L

‘wpIBOoySIY 8y MpIg O

O WM T N O

Adsuanbayy

'SOXD [DOIHSA BY} UO
Aduanbal) 8y} pup SOXD [DJUOZIIOY Y} UO Sulg 8y Buionld AQ WnIBOISIY 8y} MDIP UDD am Ajoulq

",
&
|

‘o7 Of Ll
wiol} Buibupl 8715 Ul G SUIg 8yl S3PW “a|gp} Adusanbaly syl a1e|dwo) q

## £ \ 4
CK KIS .*H*N.'

1

PRNUUOD wEU\_mo_qw_Iﬂ.H_ £
~Y




‘uIpjdx3 2U02Dg SIDUDIH JIS 10} WAUOpPNasd

0 1sn[ AjjoaJ Som ai0adsaxpys WDIIAM JOY) JUlyl NOA Op ‘SWIBOJSIY 858y} UO pasog o

@
\

3BUO| SIB1}8] OA UDYL 9I0W 81D SPIOM S,U0d04g [0 JO 8bpiusdIad JDYM ‘P

3BUO| $I18118] SAI UDY 2I0W 81D SPIOM $,810adsaxpys (|0 jo 8Bpjusdiad oYM "D

o
&
- |

K KK
SO

3BUO| $18118] INOJ S0 SPIOM $,U020g |0 0 8BpIUSdIad [DYM ‘]

RN

3BUO| $I8118] INOJ 810 SPIOM §,810adsaDYS |0 JO 8BDIUSIad JDYM ‘D

L LI -

4

peig

n R

sl 5, 9000 | N PRSI SO,

B L A R

Fra ) A RAREET

mom

==t
o
)
i
ey T

R

£
|
|

“pjiws AI9A 9q

pinoys sbujim asay} ur pasn spiom Jo syjbus| ayy uoong Aq usyum aiom sAojd ay;
J1 ‘sBuyum s,uoopg pup s,2103dsa)pYS ul SPIOM 3y} Jo syjbua| ay} Junod o} papiosp
19Y2IDn3sal ¥ "uodbg siounid NS Aq uspLIM Ajpnpop a19Mm sApd s,a1padsadpbys

WIDI[[IM J3Y}aym aujwiajap o} jJdWwayb up uj Spbw a19Mm SWDIBO)SIY oM} asay] ‘|

‘Aouanbaly moj Jo a0 dnoib

DJPP SIY} Ul UDSW 8Y} WOJ) SUOHDIASP 1Dy}
PIOS 80 UDD }I sny| “Aouanbaly Mo| AjSAlD|SI

40 21D AdU} ,'SIBIIINO, BID BI8Y} SIUM "UoSW
SU} pUD UPIPSW 8y} 0} 850D I Joy} 3pad
paulep—|om b yim pjop siuasaidal ydoub syl

‘sypad asoy} Aq pajussaidal sOUSIHDLS 8y} JO 9oUDDBIUBIS 8y} JO UolpuSsaIdal
|ONSIA © SAIB SO [[oM SD ‘DIDP By} Ul sad uow Sy} Moys upd oy} ydoib ajbuls o o) wayy Buionpal
AQ DJOP JO $}8S SBID| AjlpWIBIIXS SSAIPUD O} SN MOJ|D ABY} 1Y SI SWBIBOLSIY JO Jomod 8y JO HDd

0S-1y

oy-l¢  0¢-lc  0cLll  0l0

N O WD S O N — O

Aduanbayy

SWpiboLSIY ineogpIue

3
3
3
N




@
\

‘I08aA81 SWDIBOSIY OM} INOA joym Buissnosip ydoiboiod Hoys O Sjlim

54

yaé

£561

54

ve

[44!

s1ybiu
Jad sInoy us} pup sulu Usamiag daals OUM SLUSPNLS 810w SBY [00YIs YbBIYy YIYm 2

31yBiu sad dass
JO sInoy JybBie Jspa| 1o 1ob sppunaun o siuspNys 8y} Jo abpiusdlad Joym tnogy g

14 4 9561
8¢ Ly G561
0¢ 9¢ ¥S61
Ge Ve €561
1S 14 es6l
s 8¢ 1961
8¢ 214 0561
8¢ €¢e 6761
14 4% 8ré6l
99 ve 1y6l
14 0e 96l
oy JAS Grél
14 6C rrél
14 ve erél
1000 $S90D
Buiuuim Buuuim
jo oby jo aby 103

oy 144 Llvél
143 4 ovél
4% 9z 6£61
8¢ 0¢ 8e61
VAS 214 L861
4 a4 9¢61
4 A4 Gesl
€e 4 y€61
ve ve £e6l
g 143 4%
€S 29 Lesl
¢9 8T 0cél
oy 9¢ 6261
[44 [44 8C61

102D $S9140D

Buiuuim Buluuim
jo aby jo aby 103\

(240 62-0¢ ‘6101

BujAj0s Wa|qoid

"9lopuULgIN 1O 1oy UDY) 810W %

16-0) SIDBA UB} JO SYIPIM UIg 8BS *(s8BD 510400 BuluUIM 1O} SUO PUD SBBD 585581400 BulUUIM JO} BUO)
SWOIBOJSIY OM} S4OW O} S|P} S} WO} DIOP S} 85 “SPIDMY AWSPDY U} JO SIDSA OF §siy 8y Buunp
10}OD 10 $$1}0D 459 10} IDISO BY} UOM OUM SIO}OD PUD $8SS2.1}00 U} JO S8BD By} SMOYS MOJaq |qp} dY]

sy
Jad sinoy aulu pup 1ybie usamiag dasjs Oym sfuspnis Jo abpiusdiad S,PUDIDBYM O

o
&
- |

K KK
SO

soulll desjs upipaw Jaybiy D sBY [00YDS YBIY YDIUM ‘P

N

31yBiu sod das)s
4O sINoY JyBi1s 1s0a) 40 }ob PUD|IDBUM {0 StUBPNYS By} JO 8bpjuadIad Joym jnoqy o

bl e daR g SmEY
T = x5 ¥ 1 4 &

SR RSO

AYRAAE =
B ARE=
SLBONG O L

SFE PRIy SIS FERgRBL)
aEPRP 20y INb i Jag dens o mnog 04 1y By sad 2905 JO RINDH

*SI9UID3]| 00S € YHM [ooyds Ao aBip| b s| [ooyas ybiy ajppupqgin
PUD SISUIDS| OO YHM [OOYDS [DINI [IDLS D S| [00Y2S YBIH pupjazibwy ‘sjooyds ybiy
JuaIoHIp oM} Jb siaBpuaay} ayy Jo spigpy Buidas|s ay} moys swpiBosiy oM} 8yl ‘7

penUieAlSWBIHOLSIY INOGRIDUO|A

hWJ’()_L



@
\

ore $9|Q0[OAD8I-UON "ol pWLIOJUI

009 2lURBIO sy} Aojdsip o} oy id b mpIg

00T IP}OW ‘App Jad pajoisush

009 lodod SWIDJIB Ul JUNOWD S} PUD B§SOM PI[OS JO

0cl B) $9L0B3JDD JUSIBHIP SY} SMOUS 8|qD} SIYL

ore olspid ‘App

(swioib) Aop sad uosiad | 5o o cpm | 490 B1sOM PIOS J0 BY 7 400gD s340IoUSE
1ad paypIauab ajsom DOUJY YINOS Ul uosiad Aleas Ajjuein)d
S/ {odsuoi]

144 pood

00¢ jusy

an|pA asuadxy

9aMm 3y} 10} ainyipuadxa InoA Apjdsip o} ppyd a1d b mpiq ¢

B 0g swoolysny
6 Gz1 ojowo]

6 00 1sn1D

B 05z 8se9UD
Ry TeL=1

o
&
- |

K KK
SO0

:(a19y pajs)| sp) pzzid wooiysnw

D Jo sjualpalbul jualayip ay} SMOYs joy} ppyd aid b mbiq ‘g

R

£19BPNQ UDDUIY YINOS 8y} Ul 85USdXa S|[OS Ui SOM JDUM *

3106pNQ UDDULY YINOS 8y4 Ul asuadxe 1sebbig ay} SOM IDYM -

s00DJUBDISd D SO UMOYS 87 SADMID $I0108S BU} [IM

& %001 O} dn PP SADMIO I [lIM

‘suoysanb Buimo||o} Y} Jomsuy

'$7IS Juslayip
90 U2 $921Is §Nq ‘%001
sAomip si aid sjoym ay|
*$90lI5 Ul
a1d 0 BulpIAIp X S1 4|
v %51 el

%/ BuIsNoH 9%¢ | UOID8}01d

-
%/ UO}OINP3

%8 192d

4/800¢ $26png Vs

%11 UlosH %} 21ny|NoUBD
pUD JOJOM
DJIOM | %G1 Jeuio
%01

UOIDDIUNUWIWOD
pup podsunl|

'6/800Z 40 +96PNG [DUOHDN $,0I)Y YINOS JO S|dWDXS SIY} 40 34007

“UOIDULIOJUI [DIDUDUL JOYL0
pup sieBpng 1ussaid O} Pasn Ualjo aip
A8y] "IUNOWID 8|oyM D JO sund [usialip

21odwod 0} |NJesn aID spPYD 3id

185 BJOP PO}

2y} Jo uolop} 0 ebpusdIad D SO
wiall 8y} 10 Junown ayi o} uolodoid
Ul §I 10}08S 8y} JO 8zIs 8y "}8S bIPP O Ul
wayl up syuasaidal A|IPNSIA 10}08s Yyon3

*$10J085 OJul _ “

PIPIAIP SIS0 Sy}
YDIYm Ul IoYD IDjN2IID
O sl poyd aid v

yoys ald

¥

—

:9)dwpx3

upyod aid

o}

O

-—

0 98sN U2 8uUO DIOP PI0dal O]

SLPYDRIdA A €€ ]

A

3
g
3
<




& PANUNUOd

*95|0} 10 ONnly
90 0} MOYS
upd NOA oy}

. uoloipald
10 Juswaypys
. ol10ads v
| VEEEYTS) ERII pay 0}pI0]
:sisayjodAy ‘g abupIO Apuam useI oydis
pay IPUDN enig nBno
S M poy anig ERLI0) pay psI
¢ 1] usalo anig uag anig JunbBuog
g (] W an|g pay oqoyl anig 0ga1
‘Josfoud an|g upsng abunIO D|pubW
ou o wn " % [[|] | eBupio
Yt jo wl an|g piomp3 VEETD) Ayag
[pisusb Aousnbaiy | Aoy | inojod
ay} sI siyL obunIO uowis an|g uyor
L
‘wiy o pay uuy abunIO qoopf
@ 1nojod e 1n0j0d ST
SJINOADY S}1INOADY
%07 %1 g M pay
uaal
enig o € [l usaio *SUOISN|2U0d BuIMDIP pup DIPP 3y} Buisupwwns
odal b 3jIM pup ASAINS INOJOD SHINOAD) SIY} WO UOKOWLIO] Y} S *
9 | It anig H M p | it § SIU} j uoly jul 8y} asn ‘L al_
%0¢ %S¢ S
aBubIO poy 14 IIll'| ebupio 590UBIe)oY 3
$SINOJOD SJINOADY Aouanbaiy | Aoy | inojod soolpuaddy -+

SUOISN|DUOD) o

DIDP JO UoyplaIdialul e jicpiD’o
pal usalb an|q abupio . DIoP By}
Buwsjeid  Buwejeid  Buwejeid  Buwseid DIOP JO SISAJPUY o
sjuspnys sjuspnis Sjuspnis sjuspnis uold e

N

Y2I103s31 b Jo adpys oy} JIoquswal uoysanb b
0} p33u NOA pasA|pup pup pa}d3||0d . UYHm pojs
©

l -H ¢ SISOUIOdAH o
wil .

y N4
:Hodal

AADY NOA DJoP 3y} uo podal o)

O~ O PN O 1

#..#

(K KK
KRNI

$INOJOD SJINOAD) SJUSPNIS




351S9YL0dAY By} Ylim 916D $}nsal INOA 0Q
:suoisnjouo) ‘9

[ERNERN lupbuog

[ERVEEN AIOJSIH DIPUPW
SUIOW SHY uyor
SUIOW 18}8d

123[qns ajNoAD4 103[qns ajLNoAD4 awop
*SUOISN|OUOD PUD ..\/zfll

sydouib ‘s|qoy Aousnbaly o spnjou| “sBUIpUY 8Y} UO HodaI D SjIM PUD ASAINS—}O8[GNS S}INOADY SIUL 85

(Apnis sy} Ul apoudoiddo
isiy} A1y MON jou) sj dnoib a8y} Jno poaids moy

JO 2INSDBW D SO 86UDI By} SJON o
(Apnis siys ul oyoudoiddo

JOU) UDIPBW PUD UDSW SJON o
“AlIPNSIA DIOP

Buiyussaldal 1oy poob aio sydois) e
*SHDYD MDIP PUD SUOHDIND[DD

‘ 9y} Op NOA BI8YM SISIYL o
I sisAjpuy ‘p

"a18y $92IN0S
INOA oBpaMOoU0D

® 1SNW NOA YoIonasal

10 DIOP AIDPUODSS
AUD pasn NOA §|

:s9ouaiayey ‘b

*9POW NOA $8210YD 8y} IO} SUOSDBI BAIS) 3AUM

"UO 0S PUD ‘SIOMSIAID}UL

O} SUOHONISUI ‘UOLIBISS

a|dwips 0} pajp|al :
S|CP} 9PN|OUl OS|ID AW
soolpuaddo ay] ‘euo

51 818y} §I alpuuolsanb 311 PI0D8I NOA ||IM MOH

2y} Jo Adod b apnjoul

0} 921}00.1d poob i 4|

hWJa_L

59|qoI|al S| DIDP 8y} 8INS SYOW NOA [IM MOH

‘sadlpuaddy 211 109]]00 NOA [IM MOH

£UI0BD 2108591 U} PIP NOA Ji AljusIalip 0P NOA PINOM DYM WOl 41 }oB NOA [IM OUM

sposu noA Op DIOP IPYM
211 UlIm 08P NOA PIP MOH BUOIM JUSM JDUM :(04oPp 3y} 129]102 0}) UD|¢ D

3S1NS81 SYI INOCD NOA SID JUSPIUOD MOH
RRNWILODIDIPP! J40dRY H_vm J



73

0
i

‘PaaU NOA DYPP By} BulPI0IB] PUD BUILDS(0D LS PINOYS NOA PaLILIGNS S| UD|D INOA MON

:si up|d pasiAal INQ

W0l JI 1o NOA NOA |Im Oym °q

3[029U NOA Op PIOP IDYM ‘D
:upid o} noA djay yybiw jpy; suoysand ‘y

isisayjodAy 1noA st jpym ‘¢

@
\

:aIp sabupyd InQ
“SWID3} JBYL0 8y} W) PI0aY NOA {pym uo pasong supjd JINoA abupyd o}
Allunpoddo ay} 16 [Im NOA ‘supjd Jisyi pajussald 8ADY SWDS} YdI0asal 8y} |0 9dUQ

'SSDJO Y 10 IS8l
2y} o4 unjd pup sisayiodAy ‘wip INoA jussald o) Ajunpoddo up 1ab |im dnoib INOA

“9pDUI NOA $8210YD 8Y| 10} SUOSDSI SAID) 3AUM ')

39|q0l[a] S| DIDP BY} 8INS SYOW NOA (M MOH 8

311 PI0D81 NOA |IM MOH P

511 108||0D NOA [IM MOH "D

*9oupodwi Jofow

1O SI DIOP JO UolDIUSSsaIda] [DNSIA BY]L
‘pjoP Bultaidiaiul puo BuisAipUD
‘Buiyussaidal ‘Buisiunbio ‘Buosljod
10 $s90014d D S| Bulpupy piPQ

Bupupy pjpq

2PAD BupUBYIPID = S € |

$Y2103s31 INOA JO WD aY; SIIPYM T

:WID3} Y2I03s$31 INOA JO SSWIDN

‘WID3} Y2I03sal INOA asooyd ‘|

*SIOBYSHIOM OM| JBAO OB [IM tUSWUBISSO SIyL

9242

Bulpupy pjog

A

L Y22 — f iz



sooualeey -
soolpuaddy *

SUuoISNDUOYD

uoypjaidiapu -
sisAjouy
uold -

. SISOY}0dAH

N MO ¥ 1 0O N ©

wiy |
:sBuippay BUIMO||0) Y} Jepun LIodal D 8jum PUD $8|go} PUD sydniB noA jaidiolu|

podai b Buyum pup sydpib InoA Buyaidiaju|

@
\

‘ydoib Jo adA} U0 UPY} 80w asn Abw NOA “YdoiB D Ul DIPP INOA Jussaiday ‘o

*AD|SIP JOBI-PUD—WaIS B MDIQ ‘P

"aBuDI DIPP 8y} 8IP|NJJPD D

N

*41
K KK
- “_m.us#sa_ "

"9POW 8y} PUD UDIPaW 8y} ‘UDSW 8y} 81D|NJIPYD °q

*9|gp} Aouanbaly b ul DIPP INOA 8sIUBBIO O
10} PApPI023I pUD Pa}23]|0d NOA DPP 3y} asn L

‘ 31242

Buipupy pjpg

peNlUAIS AR HUpuUBY Ecaﬂ#@m_
“AY

»

L Y22 — f iz



spod [oNba oM} OJul PEPIAIP BJIID «

spod [onba Jyble ojul PEPIAIP B[ «

sppd [onba Xis ojul PAPIAIP 82110 «
:BuImoj|o) 8y} 10} ©q SOWONO B|qIssod

U} PINOD JOUM “Joquunu D SOY I10}08S YT *SI0}08S JO J8guiInuU b OUl PEPIAIP S| 10U} S0J10 D 8ADY |

Bujajos wia|qoid

9 uo pupj o4 & s Ayigpgoid ayy “p g uo pup| o} © s Aigpgoid ayy o

3S8WO0DIN0 8|qIssod 8yl 810 IDYM

@
\

OAPM] g

359WO0DIN0 8|qIssod 8yl 810 JOYM

ino4 o

o
&
- |

sawooyno a|qissod

CX S
xus#asa_ IR

SADY [|IM JOY} SIP UMO INOA PW °E

P2l pupD MOJ|2A ‘an|q ‘Usale) g 849G¥'eT'lL ©

£9ADY 32IP INOA |IM $20D) AubWw MOy ‘BUIMO]|0) By} 31D saWwo2}no ajqissod ayy ji |
S PUD ¥ ’¢ 7 [ MOJ|9A
pup usalb ‘an|q ‘pal ‘ebunip X SPUDY Tl X
an|q pup pai ‘e|dind X /PUDY ‘T X
pal pud usai9 “liA vy puo gl A
MOJ|A pup BNn|g “IIA gpuog ‘A
usaly) 1A [ A
- MOJOA A Ty A
abupiQ Al 9 Al
eidind Il ¢
pay Il g
enig ¢
aBupio 14
MOJ|oA q | @ 9
€
‘UOI}ODJ} D SD JI SJUM ¢ ‘UOI}ODJ} D SD JI SJUM ¢ uo
Uo pupj o} adubyd INOA SIIDYM ‘q°L puDpj 0} ALY noA 22uUpyod si jpym ‘o'
9PUDG Y CT L

1210 $8W02JNO 3|qissod 8y

SRWeNo w_n_wwoa,wl LS

3UO PUD| UDD BIp By} siequunu o|qissod sy}
21D JIDYM "SIP SIYI MOJYL NOA UBUM SBWIODINO 8|qissod 8y} 1o IDYM

3
g
3
£+
_
S
Q
¥
w




‘sofpjueIad PUD SIPWIOSP ‘SUOIDDI)
‘SPIOM Ul JI DIIM 2S:0OMS INOJ JO 19300d D WO} 19aMs U0 Buimoip uosiad b Jo Aligogold sy Si IDYM

BuiAjos wajqoid

q

‘0

‘sabpjuadiad uayy pup SPWIDSP SO SAOAD dY} M 'S

"SJIOOMS INOJ YIIM 18300d D WL} USSOYD Ssoams 8a.y} Jo Aljigogold ay] "o

'S0 JNOJ JO 130N B WO} UBSOYD Ajuopupl [Iog ajbuls b Jo Aljigogoid ay] g

"uI02 D BUISSO} UBYM SpPaY Uo Buipup) Jo Aligogold ay] ‘o

@
\

— oo~
— — <

|
1
7 o

L
SUOI}O8S [PNDS INOJ Yjim Jsuuids © UO ¢ Uo pupj| of Ajjigogold sy :9)dwpxg

*9|p2s Ajjigpgoid ayj uo Buimoj|o) sy} Moys ‘i

319gWINU USAS UD UO BUIPUD| JO $82UDYD 8Y} 8ID IDUM g

3UO pup| 0} Aj9Y]| 1SOW NOA 810 Jaquinu JDYAL O

y

¢Jauuids ayj uo Jaquinu yospa uo Buipupj jo Apjigpgoid ay; st JPYM €

R
K K]
-“_wxuﬁ#a

B85, .05

“INOJ Ul ©2UDYD SUO §I 818y} BUIADS JO SAOM |0 81D GZ'0 10 %GT w ‘60| puo
0 Usam}aq [owiosp 10 aBpius2Iad ‘UoIOI) D SO Passaidxa SADMID s Ajigogold ayy Jpyy Joquisuiay

%0 PUD %001 ‘%ST ‘%SL ‘%08
:aull Aigpgoud sy uo 82p|d }281109 3y} Ul SISQWINU 3S3Y} Ind T

'22UDYD UAS ‘Aj@jIun ‘Aj@y1| ‘S|qissodw] ‘UIDpSD
:aul| Apjigpgoud ayy jo doy uo aopjd 98110 By} Ul SPIOM 3SdY} Jnd °|

— o=
— —<

“
Z
L

"SI} 93| UMOUS 51 U AJIGOg0Id Uo1O0I) Y

‘Buiuaddoy
Buiysowos Jo AIIqngqoid sy MOYS O} SIDWIDSP JO/PUD SUOIIDI} ‘SPIOM 85N UDD SM

3UDBW SIYl SS0P
JOUM "S[ID4 10 SPDSY UO PUD| 0} %05 10 60 < s AHliaogoid SUj UI0D D dly | USUM

'S|I0} UO PUD] [IM 41 UI0D O dly | USUYM "0
“SULDW 10} YdNUI APNJS Of 8ADY JUOP | “q
“MOLIOWO} 8SU [|IM UNS Y] ‘D

59|00
Aljgogoud syl uo way} 800|d NOA PINOM BISUM SIUBWSIDIS BUIMO|0} Sy} PDaY

uIpLSD 20UDPYD UoAS a|qissodul
_ “ _
= Apxiun

:9|p2s Apjigpgoid p si siyL

Aligrgo.d joruoniug

L Y22 — f iz




Buiajos wajqoid

3001 40 tno sawit gz dn juiod spupj uid BumbIp D UBYM Aduanbaly SAIDIS B} S| IDUM

@
\

3dn apIs pasaling s YIm pup| Of praiq 8y} 10} Aouanbai) 8AIIDII 8Y} S IDYM I

%«mﬂ
-

* '
A0

N

Aouanbaly | Aouenbaly | Aouenbaiy | Adouenbaiy | Adouenbai | Adouanbai) .-.I
A0Sy SAIDISY A0Sy SAIDIRY SAIDIDY SAIDIDY
‘Sowll}
seully RNl seuly G sowil /| sswil} 81 Sswil [g | 00l pPeio
6 POUNDD0 | PBUNDD0 | [PBUNDD0 | PBUNDD0 | PSUNDD0 | PBUNDD0 |  SOM 82IP
99yl G oyl 7 oyl €9yl ¢ o4yl L ®YL | PIpPIS=XIS V¥
- Aouanbalj aAlpIoY Aouanbauy aAlpey
#— ’ S|ID} UO SeWlf OZ PepUDT | Spay Uo sawll 09 PapUDT | SeWll 00| PassO) UloD

3UMOP SpIS PaIaLiNg Sii YlIM puDb| Ol poaig 8yl 10} Aousnbalj SAIDIa] BYL S| IOYM I

E-
%0z 10 B =88 %0gl0 T =% -
‘dn ‘UMOP sauwll} 0z

SPIS PaISHNG YIM | SPIS PaISHNG YHIM | ISOO} palajing JO
Sowll} INOJ papup] | Sewll 9| papup] | 82a1d o paddoig

*Aouanbaly aAlDIa1 3y} 3IDINDIDD ‘|

s|0147 JO £2qQuInU D707

$D14Y [NJ$$200MS J0 daQuUINU = >OC®DU®\: SAIPISY

‘Aduanbaij SAIID|S] 10} DINWIO} 8Y} S| SIY]

AL m = % s1 Ajjlgogoid eoupyd sy
5UDJOW JXU 8y BUILUIM WD} 8N[q U} JO AIIRgoId U} S| DUM e
%09 10 m = % s1 Ajigogoid eoupyd ey
2UDJOW JX8U 8y BUlUUIM WD} PS1 U} JO APIaRaold U} S| DUM
‘SOYDJOUW (] M3IP SWDS} OM} Y]
*SOYDJDOW 0§ DY} JO 0L UOM WID3} aNn|q YL

"SYDJOW 0§ dY} JO O UOM WD} pPal dY]

"soyOIoW OG PeAb|d 8ADY SWDS] Pal PUD aN(g 8y :8|dWDXa SIy! 10 J00) sN 187

"Aingpqgoud ayj ajpwiysa

0} s}nsa1 SNOJASId JD 00| UDD SM JNQ ‘UIM [[IM OUM [} JOUUDD SM SSLIBWIOS

Aduanb.s MBIy =" 6S I

b

L Y22 — f iz




‘Aigogold Jo sejdwpxe oyl ADpPAISAS BAl SAID

Bujajos wia|qoid

:90U819JJIq

ubig
. —_:edualaiq

‘Aigogoid
‘Ajiapgold
‘SOWl} 6¢ UMOP &E: 05
opIs paJalng | 100y palalng Jo
- . WLl 5L :Aouanbau) aAlp|oY yim papuni | @oaid b paddoiq o
N~ Adusnbalj oAlbIoY | SBWIl ¢ | PepUDT | PepIS-0L b Palloy | |
S ‘sabpjuadiad uj Jamsup
In0A 3A19 ¢ Aduanbayy aAyb[aI pub Ajljigpgoid sy} usamiaq aouaISHIP 3y} S1IPYM ‘L
5 A

‘s0usialId 89500 8y} 8q SALMID SIUY [IIM al_
%8 = %05 - %85 [
Sl Aouanbaly aAlb|al 8y} pub AlIgogold By} usamiaq aoualalip 8yl TS

%y =2 5oy . %05 10 £

986 = 0L :sppay o 3SpO8Y Uo Bulpub| UI0D

& D 4O AHligRgoId 8U} S| IDYMm

34opa 10j Adusnbaly . . . .

. . OADIO] BUJ ST IDUM "SI0} UO %001 %S L %05 %SC 0

“Aaogold oW} Zy PUD SPAY UO Sl _ _ _ _ _

8G PSPUD] || "sdwil} 001 UIoD | |

W D PSSO} pUBLY INOA PUD NOA SoNOW
abpjusolad
- % ﬂr Aouanbay aaypjoy | %oiuoe 8% Angoqoud
"210dw o2 puD $8|AWDXS B} 1D 00| SN 187
. ‘soull zg sowl}
#‘f :Aousnbaij oalpey | dn sjio} papULT | 00| UI0D B PassoL -

(K KK
KRNI




L AL @l

"210Joq pUD}SISPUN },UpIP
NOA {OU} MOU PUDISISPUN NOA JOUM SPUSLY J0/PUD J8YDD3} INOA UM SI0US ‘Jo2USHIOM SIU} BUIOp Joly

¢MOU puDjsIapun NoA op joym

sjuauodxy slaquinu ajoym
9§D puUD O}OY SOJDWISYIDW [DIDUDULY “AIpWwns
PUD $3]0U UMO INOA 83DW PUD 8A0QD 21doy Jad sjaaysiiom ay) [|o ybnolyt 09 *|

‘'sajou pup Aipwwins AW

7N
¥ 8L 8}01 PUD OOy
-y ir iy om
€LTLLL 0L "6 | sOuowsyow [orououly INOA 851A8I PUD
oy 0B o} a;eym uo
'€zl '6d | slequnu jo saiedoid voyouLio ok
96’9y | siopop} pup sa|diNW OAIB M BIGD} SIUL
Ly 9% 'Sy vy €Y Tv "Ly 'O ‘8d
:suUoloDY [pWIdaq
0v'6€
laquinu jo sayiadoiyd s10}op} pub sajdyinw 8E°/€ 798 '5E ¥E 'CE '¢e 1€ 08 /Y
:SUOHODI} UOWIWOD suoloI4
eLLTlLL
‘LLL'OLL "601 '80L “£0L 901 ‘SOL siebayu|
6L 8L LL9L'SL YL sjusuodxg
8'GYd vy ey TY 1Y sloquinu 8[oym
ON | S9A
“sdiysuoyp|as
ipoddns sydasuod puD suolyoiado
paau diysuoypja1 pup 4oquINu asiAel
noA oqg slaquinu }o3aysiIom suoypiado 1IsqunN 0} Buiob 810 am
193USLOM SIuj Ul

‘ou Jo s34 211

suoyoDIy s19bajuj WQ~ YS r_OZ.U_ N.\.. 5

pURISUIPIRAORISGUNUHUCISINRY B 7]
‘*{ vu o
P8 4 20



*810J80 PUPJSIEPUN J,UPIP
NOA JDY} MOU PUDJSISPUN NOA JDYM SPUBLY JO/PUD J8Y208} INOA Ujim S10US ‘UOSSS) SIUj BUISIASI Joly

$MOU pUD|SISPUN NOA OP JPYM

susoyod oupdwoab pup susWNN sdiysuoyb|al pub suoyouny

‘Aowwins
PUD $910U UMO INOA 8XPW pUp 9A0q0 21d0) Jad sjoaysyiom syl [0 ybnoays 09 |

‘'sdjou pup Aipwwins Ay

@
\

G878 '€8 781808 sydoio

STL'vTl ‘€Tl 6L '8L L | suoypnbe dpigebly

€21 'TCL '0TL 6L 8L "LL 9L 'SL ‘¥ L | SuOIssidxa DloIqebly

/11 sulepnd oupewost

OLL'SLL PLL 0L 69 89 L9 99 59 puo SUBWINN
sdiysuoypblal
puD suolouUN

6LL'8LL'ELTL IL 1S 08 "6F '8y

ON | s9A

¢Hoddns
paau piqab|p pup
noA og siaquinu Jays)Iom suolouNj ‘suIsynd

*ou 10 S9A 21

sydoio suoyonba pup suoissaidxs JIpiIgab|y PRAWINIOD wQEw (Ulo)] +U_ I J‘

pURISUSIPIRAORISGUNUHUCISINRY W ] 7]
VvV vae
BB 94 2 I B

9,




210J8q PUDJSISPUN },UPIP
NOA 1Y} MOU PUDISISPUN NOA JOUM SPUSLY J0/PUD J8YD08} INOA UM SI0US JOaUSHIOM SIU} BUlysiuy Jay

¢MOU puDjsIapun NoA op joym

‘jdoou0d Yona Joj sajdwnxs )i ADPAISAS SwWos ppY ‘T

@
\

sadpbys g-g jo Aljawosd Ajjpwosb uoypwiojsuniy

_d.wllu

BuimpIp SWOS
= &jow o} 8o0ds

#

### b

X

M B

= apw o} 8ond!

s}oa[qo g-¢ Jo Aljawoas

saInbyy oupPwoab Jo suoyonisuo)

‘Apwwins

PUD S8J0U UMO INOA &3DW pub 8A0gD 21d0y) Jad Sjaaysyiom ay} 1o ybnoayl 09 *|

‘sajou pup Aipwwins Ay

0l ‘€0l
‘TOL"LOL ‘001 ‘66 86 L6 '96 'S6

sjo9lgo
a-¢ 10 Aljpwoss

¥6'€6°C6 1606 6888 /898

Aljowosb
UolDWIO)SUDI|

8C'L2'9T v T 1T

sadoys
-z 40 Alppwoss)

ST 'yT'eT T 'lc ‘0T 0Ly

saInbly oujewosh
JO UOIONISUOD

ON

SOA

¢Hoddns

paau noA oq

s12quINU J23YsyIoM

(Ayyswoab)
9onds pup adoys

‘ou 1o s34 )11

RUNIRWoRD)FRAPASIPUR SAPYS Eo_mSwm

-
— *sBuUIMDIP BUWIOS

S




7
\

NOA {OY} MOU PUDISISPUN NOA JOUM SPUSLY 10/PUD J8YD08} INOA UM SI0US ‘JoaUSHIOM SIUF BUlysiuy Jajy

'810J8q pUDISIOPUN },UPIP

¢MOU puDjsIapun NoA op joym

*4d@2u02 YoDna 10§ sa|dwDXS )| [P BWOS PPY T

-
*SBUIMDIP SWOS

KK

= o)W o} 8o0dg

$}03[00 @-¢ JO SWN[OA PUD DAID 8IDYNG

#

## *

M B

= apw o} 8ond!

sadpbys g-g jo Jejawiad pup paly

-
— *sBuUIMDIP BUWIOS

S

‘Apwwins

PUD S8J0U UMO INOA &3DW pub 8A0gD 21d0y) Jad Sjaaysyiom ay} 1o ybnoayl 09 *|

‘sajou pup Aipwwins Ay

v9

‘€9 'T9 19709 '6S ‘85 "£S 95 ' 1

$109[q0 -¢ 10 SWIN|OA

pUD DBIO BODLING

GG '¥S €5 TS Tl

sodpbys g-z

10 Jajowad pup paiy

ON SO
¢Hoddns
paau noA oq

sIaquInu J2aysyIom

juswainspaw

IR WRINSPR W LeISINDY

‘ou Jo s34 )11




¢MOU puDjsIapun NoA op joym

*210Joq pupbjsIspUN
1,UPIP NOA §DY} MOU PUDISISPUN NOA JOUM SPUSL J0/PUD 184d08} INOA UiIM IDYS ‘UOSSS| SIUf BUISIASI JaY

‘Bujpuny pjop jo sa|dwpxad aj)| ADpAISAS SWOS PpY ‘T

@
\

.
'S940U 2I0W 10 SBUIMDIP

—  2WOs aXbw o} 8o0ds

Apjigpqold

pjop podal pup jaidisjul ‘OsApuy

KL

*S9}0U BI0W JO SBUIMDIP

—  BWOs axpwW 0} 9o0ds

DJop juasaiday

DyOP SsLDWWINS pup 3zIunbio ‘49310

‘Apwwins

PUD $3]0U UMO INOA 83DW PUD 8A0QD 21doy Jad sjaaysiiom ay) [|o ybnolys 09 |

‘'sajou pup Aipwwins AW

orL'6el '8¢l LEl Aflgogoid
9¢l pjop Hodal pup
‘SELYEL el TEL IEL ‘OEL ‘6Tl joudiajul ‘eshouy
zeL el 0el 6Tl oyP jussaidey
sltele}
asUoWIWINS puo
ARARCTARCIR 8zjuoblo 409100
ON SOA
iuoddns
pasu noA oq s1Iaquinu }93ysiIom Bulpuny pjpg

‘ou Jo s394 211

B[P URYIDIDPUCISIARY




