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The structure of a worksheet

Worksheet number Worksheet title
(Revision R1 to R16,
Ordinary 1 to 144)

At

‘ 31 ‘Adding by filing the tens
Topic introduction & v
(Text and pictures to help you think about
and discuss the topic of the worksheet.)

Which sum is easier o add? Why? In one minute, how many combinations
can you find that add up to 50?
8+7=or10+5-

10+4=|;| or7+7=|;|
9+2=|;|or10+|=|;|
10+2:|;| or7+5:|;|

1. Fill up the tens.

. . - =10 - =10 :::Iegl;zrim'oore'ecr;mbinoﬂor\smm
Term indicator = “o = — i S
(There are forty worksheets per term.) 1 1 S
[eva =10 [ox10 =10
a3 1-0O b. s+ J-J c2+ -
. @ d-0 e - r7ed-0
Questions SN w000 000
2. Fill up the tens.
- =40 - =30 Find another five combinations
- =20 - -70 that will add up to 100.
Colour code for content area i - E -
- [sva | =0 [oavs | =90
Content Side bar colour [pos | - Jusa| -e
° o c.32+|;|=|;| b,46+l;|=|;| c.54+|;|=|;|
Revision Purple 0 J- ] oo -] NN
Number Turquoise hooas = ] e+ -]

Patterns and 8 68 2 8 9 {0 14 12 98 14
functions (algebra)

Space and shape
(geometry)

Measurement
Data handling

Electric blue

Orange

Language colour code:
Afrikaans (Red), English (Blue)

3. Fill up the hundreds.
Example: 486

486 +14 = 500

.368 b. 371 c. 684

Example frame (in yellow)

d.519 : e. 225 f. 568
|

4. Calculate the following:

Example:
Calculate 2 486 + 48

2486+ 48

= (2486 +14)- 14+ 48
=2500+ (48~ 14)
=2500+34

=2534

Q.3526+97 = b. 6537 +84= C.4833+95=

Fun/challenge/problem solving activity
(This is an end of worksheet activity that may include
fun or challenging activities that can also be shared
with parents or brothers and sisters at home.)

d. 1789 +39 = ©.2786+56= f.8976+41 =

9.4324+98= h.8159 +62= i.6847 +73=

The concert

7894 people came fo see a concert. There were 68 security guards. How many people were in the
stadium?

Teacher assessment rating,

18 16 17 18 19 20 21 22 23 24 28 26 2V 23 20 U 5|gnqture and date
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Key concepts from Grade 7
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To solve problems we need to know that we can use different words for addition,
subtraction, multiplication and division. Think of some of them.

+ — X

1. Calculate. -

Q. 27 835 b. 45 371 C. 51 832 Note that the first
+ 32 132 + 12 625 + 32 749 16 worksheets are {.\\

revision activities.

2. Calculate. What is arithmetic?2
qQ. 457 834 b. 788 569 C. 384 789
- 325613 — 123 479 — 325894 Arithmetic is the oldest
— — — and most basic part of
mathematics.
3. Calculate. It deals with the
a. 14815 b. 29 783 c. 38765 RIORETic ONNUMEER
o 38 % 24 o 36 and the hcmdling of

numbers and quantity.

It is used by almost
everyone for both simple
and complex tasks, from
simple everyday counting
tasks to complicated
business and scientific

4. Calculate: calculations.

Q. 2236842 b. 63)96431 c. 45)76593

In common usage,
arithmetic refers to

the basic rules for the
operations of addifion,
subtraction, multiplication
and division with smaller
values of numbers.

5. Give an example of each of these properties of number. ~
Commutative: Associative:
Means that you can change or swap Means that when adding or
the order in which you add or multiply multiplying it doesn’t matter how you

numbers and still get the same answer. group the numbers you are adding.

© 19 2 8 4 8 B 7 8 © 10 99 12 18 14
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6. Use the commutative property to make the equation equal. 4
a. 3+4= b. 8+4=

Example: 4+ 6=
4+6=6+4
10=10

7. Use the commutative property to make the equation equal.
Example: a+b= |:| a. c+d= b. f+g=

atb=b+a

8. Use the commutative property to make the equation equal.

Example: 2x3=|:| a. 4x5= b. 7x9=
2x3=3x%x2
6=6

9. Use the commutative property to make the equation equal.

Example: axb=[:] Q. xxc= b. mxn=
axb=bxa

ab = ba

10. Use zero as the identity of addition, or one as the identity of multiplication to
simplify the following:
a. axl= b. bx_=b c.e+0=

Problem solving

Either change the question info a number sentence or solve it.

16 17 18 19 20 21 22 238 24 26 26 27 268 20 IV



Note that the first
16 worksheets
will be revision
activities.

Bavisien

Y

_M‘rip\es and faciiers

What did we learn before? A Factor is a number which divides exactly
info another number, e.g. 3 and 4 are factors

A Multiple is a number made by of 12. All the factors (all the numbers that can
multiplying together a number / divide exactly into) 12 are 1, 2, 3, 4, 6, 12.

and aninteger, e.g. 3 x 4 = 12. So
12 is a multiple of 3. The mul’rlples
of3 are:3,6,9,12,15,.
HCF stands
for highest
LCM stands for common factor
lowest common
multiple

1. What are the first 5 multiples of: Example: Multiples of 3: 3,6, 9,12, 15
a. 5 b. 11 c. 8
d. 10 e. 25 f. 50

2. Write down the first 12 multiples and circle all the common multiples of each of the
following pairs of numbers, and also identify the lowest common multiple (LCM).

Example: Mulfiples of 4: {4, 8, 12, 16,20) 24, 28, 32, 36,(40) 44, 48}
Multiples of 5: {5, 10, 15,20) 25, 30, 35,(0) 45, 50, 55, 60}
The lowest common multiple is 20.

a. Multiples of 2: {
Multiples of 3: {
LCM:

b. Multiples of 8: {
Multiples of 7: {
LCM:

c. Multiples of 9: { }
Multiples of 10: { }
LCM:

d. Multiples of 12: { }
Multiples of 13: { }
LCM:

3. What are the factors of: Example: Factorsof 12: 1,2,3, 4, 6 and 12

a. 15 b. 64 c. 24

.72 f. 45

© 9 2 8 4 8 B 7 8 © 10 99 912
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4. What are the common factors and the highest common factor (HCF) 4
for these pairs of numbers?

Example: Factors of 12 oregg@, 4,@ 12
@,

Factors of 18 are @ 9,18

Common fractions: 1, 2, 3, 6 HCF=46

a. Factors of 8: { } b. Factors of 14:{ }
Factors of 7: { } Factors of 12:{ }
HCF: HCF:

c. Factors of 9: { } d. Factors of 11:{ }
Factors of 18: { } Factors of 10: { }
HCF: HCF:

e. Factors of 15:{ } f. Factors of 9:{ }
Factors of é: { } Factors of 8: { }
HCF: HCF:

Explain the following in your own words:

Multiples

oo &

Factors

o

How to use multiples and factors in mathematics is a very important skill. Here are
some statements. Explain each statement and give examples of your own.

large numbers into
smaller ones when

you are asked to
simplify a fraction. /

Sometimes | want fo
check if my calculator
results make sense. |
then use factors and
multiples to reduce
the numbers to their
simplest form and get
an approximate
answer.

It is useful to break I

Problem solving

Give all the prime numbers from 0 to 100.

18 16 17 18 19 20 21 22 28 24 26 28 Zy 26 20 0



a.

.

Example: 13 x 13 =132

3. Identify in | 32

b.

Example: 152=15x15 q. 122=

Q. 2x2=

What square number and root does the diagram represent?

3 x 3=29, 50 the square root of 9 is 3. We write V9 =3

What is a cube root? Which diagram represents this?
3 x 3 x 3=27, 50 the cube root of 27 is 3. We write 27 =3

<€,

1. Write the following in exponential form:

<,

The concepts of
the square root
and the cube root
are the prerequisite
for many other
mathematical
concepts. Can you
think of a few?

In this activity we
revise all the basic
concepts you need
tfo know in Grade 8.

You can complete
this activity at home.

b. 7x7=

2. Write the following as multiplication sentences:

b. 72 =

the following: a. the base number b. the exponent

Example: 6 x 6 x 6 = 63

Example: 62=6x6x6 Q. 2°=

6. Calculate the answers.

4. Write the following in exponential form:
a. 3x3x3=

b. 2x2x2=

5. Expand the expression as shown in the example.

Example: 52+ 32=25+9 =34 a. 22+ 10%=

© 9 2 8 4 858 G 7
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7. Calculate the answers.
Example: 52+ 3% =25+ 27 =52 a. 62— 5= b. 22+ 33 =

8. Calculate the cube root.

Example: {27 a. j8 = b. 64 =

=J3x3x3

3

9. Calculate.

Example: 16 +425 a. 9+ 16= b. \T00 + 8T =
=4+5
=9

10. Calculate.

Example: /84 +327 a. {216+ J27 = b. Y27 - Y8 =
=4-3
=1

11. Calculate.

Example: 3/125 +.[T6 a.y25+ 8= b. 25 - 327 =
=5+4
=9

12. Calculate.

Example: /27 +3°-25 a. 216+ 42 —T6=  b. 9227 +4=
=3+9-5
=7

13. Calculate the following as fast as you can:
Example: 10 x 10 x 10 x 10 =10 000 a. 10x 10 =

b. 10x10x10x 10x 10 =

continued @

18 16 17 18 19 20 21 22 28 24 26 26 2y 26 20 0
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You can
check your
answers using
a scientific

_— ] calculator.

-
s |

14. Complete the table.

Exponential

farmal Answer

Expression

a. 10x 10 107 100

::::::

b. 1T0x10x 10x 10x 10 x 10

15. Calculate.

Example: 10¢ + 10? a. 10°+10° = b. 104+ 10¢ =
= 10000 + 1 000
= 11000
16. Calculate.
Example: 4+ 10° a. 5+10%= b. 105x 9 =
=4+ 1000
= 1004
17. Calculate.
a. 3x108+4x104= b. 8x10*+3x10%2=

Example: 2 x 10*+3 x 10°
=2 x 10000 + 3 x 100 000
= (2 x 10 000) + (3 x 100 000)
=20 000 + 300 000
= 320 000

18. Calculate.

Example: 2 x 10°+3 x 10°+ 4 x 10° a. 1x102+8x10°+3x10°=

=2x 10000+ 3 x 1000+ 4 x 100 000
=(2x 10000) + (3 x 1 000) + (4 x 100 000)
=20 000 + 3 000 + 400 000

= 423 000

19. Calculate.
Example: 22+ 28=4+8=12 a. 22+ 122 = b. 42+ 10%=

viii

© 19 2 8 4 8 B 7 8 © 10 99 12 18 14
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20. Calculate. 4
Example: 22+ 33+ 42=4+27+16=47 Q. 22+ 4+ 3=

21. How fast can you calculate the following?

a. 4= b. 6

22. Calculate.

Example: (12-9)3 a. (8-4)3= b. (7+1)2=
=(3)°
=27

23. Expand the expression as shown in the example. Check your answer with a
calculator.

a. 223 b. 812

Example: 18*
18x 18x 18 x 18
104 976

24. Expand the expression as shown in the example.
a. x° b. 77

Example: m*

=mXmXmxXm

Problem solving

f ite down all th
he smalles Write down all the
Z:Sa:e numbe"bz"‘ ’rwo;digi’r square
rgest ¢Y numbers.
*hem\t?e? that 1S Write down all the
jo aller than 100. three-digit cube
s numbers.

16 17 18 19 20 21 22 238 24 26 26 27 268 20 IV



What is an integer?
Integers are the set of positive and negative natural numbers (including zero).

A number line can be used to represent the set of integers.
< | | | | | | | | | |

= [ [ [ [ [ [ I I [ =
-5 -4-3-2-101 2 3 4 5
Positive integers

Whole numbers greater than zero are called positive integers. These numbers are
to the right of zero on the number line.

Negative integers
Whole numbers less than zero are called negative integers. These numbers are to
the left of zero on the number line.

Zero

The integer zero is neutral. It is neither positive nor negative.

The sign

The sign of an integer is either positive (+) or negative (-), except for zero, which
has no sign. Two integers are opposites if they are each the same distance away
from zero, but on opposite sides of the number line. One will have a positive sign,
the other a negative sign. In the number line below, +2 and -2 are circled as
opposites.

] ] >

| | | | | | | | |
L I I I | I | I I
444@401@345

1. Complete the number lines.

A <t

-1 0 1 . -3 0 3

2. Write an integer to represent each description.
a. 8 units to the right of -3 on a number line.
b. 16 to the right of (above) zero.
c. 14 units to the right of =2 on a number line.
d. The opposite of —=108.
e
3
a
b

. 15 to the left of (below) zero.

. Put the integers in order from smallest to greatest.
. —41,54,-31,-79, 57
. 43,54, 44, -55, -37, 22, 52, -39, -43, -56, 18

4. Calculate the following: Use the number line to guide you.

Example: -4 +2=-2

|
Q. —5+5= 543210123 45
b. 10-12=

© 9 2 8 4 8 B 7 8 © 10 99 912
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5. Calculate the following:
Example: -2+3-5=-4 i R — — 1
-5-4-3-2-1 012 3 45

a. -6+8-7= b. 9-11+2=

6. Complete the following:

a. Find -8 + (-3) b. Find 3 + (-16)

7. Write a sum for:

a. b. | =

I I l I l T T T T l I I | I I I I I I I
7 -6 -5-4-3-2-101 2 3-2-101 2 3 45 67

8. Calculate the following:

a. 4+ (-5 = b. 5+ (-7) = c. 5+ (-7)=

9. Calculate the following:

a. 2-(-4) = b. 3-(-6) = c. 5-(-6) =

10. Calculate the following:

Example: 11 + (-23) a. 33+ (—44) = b. 5+ (—43) = c. -15 + (—20) =
=11-23
=-12

11. Calculate the following:

Example: —14— (-20) a. -16-22= b. 49 - (—] 9) = C. 47 - (—] O) =
=-14+20
=6

12. Solve the following:

a. +24=-11 b. +10=233 C. +49=18

Problem solving

Temperature is a nice way to explain positive and negative integers. Explain infegers using the concept
of temperature to your family.

18 16 17 18 19 20 21 22 28 24 26 28 Zy 26 20 0
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Look at these examples and give five more examples of each.

Proper fraction Improper fraction Mixed number
Improper fraction to mixed number Mixed number to improper fraction

AR

1. What other fraction equals: Draw a diagram to show it.

aIN

a. | |

b. |

I
3le

3. Write down three equivalent fractions for: Make a drawing.

( R

What happened to

‘ ‘ the denominators and
numeratorse Always start

\ \ \ \ with the given number.

Example: l% = 1%

111 T+is] =15
| R E IR
| 1+30] =5

© 491 2 8 4 8 B ¥ & ¢ 11 92 18 14



4. What is the highest common factor?

Example:

Highest common factor (HCF)
Factors of 4 = {1, 2, 4}

Factors of 6 ={1, 2, 3, 6}

HCF =2

So 2 is the biggest number that can
divide into 4 and 6.

5. Write in the simplest form.

N

Example:

NI N

|
INNES

HCF:

Factors of 12: {1, 2, 3(4,)6, 12}
Factors of 16: {1, 2,8, 16}

o B A4 M4

a. Factors of 3:

b. Factors of 5:

O O T =
YY w9

Factors of 4:

Factors of 10:

6
a. =
18
b. 2
25

6. Add the two fractions, write the total as a mixed number and simplify if necessary.

Example: % + g When we add
fractions the
-5 denominators
3 should be the
— ]g same.
3

+ 1 Remember,
when we add
fractions the
denominators
should be the

Example:

+
N

same.

a. 2+ 4 b. 5+ ¢
5 =

9 9

To do that we can find the LCM |
ILowest common multiple)

Multiples of 2= {2, (4,) 6, 8, ...}
Multiples of 4= {(4) 8, 12,16, ...}

... orin this case the denominators |
are multiples of each other.

2 is a multiple of 4. see on the left how we do this.

1 1
o. 5+1O

18 16 17 18

109 20 21

continued @

22 28 24 286 25 2y 28 20 I
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| see that when | multiply
fractions the answer gets
smaller, but when | multiply

Example: % . Addition Multiplication

1 1
2 t3 2 %3 \ positive integers the
LCM = 6 number gets bigger.
3 2 _ 1
6 i 6 3 That is true. If you take two six packs of
5 juice, you get 12 juices. But if you take
=6 half (1) of a six pack (¢) you get 3
\juices.z !
1 1 _
a. 3727 b
9. Calculate.
1 1 1 1 1 1
R R B a. 3 X ¢ X 5 = b. 5 x z x5 =
Example: ; x 3 x ; 3 5 2 2 5 9
-1
T 24
10. Calculate and simplify.
E le1: & x 8 E le2: ¢ 8 Q Lx2=
xampile 1: 7 X 7 xample Z: 7 X3 8 4
T 49 T 427 6
-}
7

11. Write down different sums that will give you these answers. Give them all. State
what fractions you are multiplying by each other.

Example: X = 1% A whole A proper
number x fraction x

§=]|§x&=2 a proper 2 612 . improper

3 f 376 18 fraction. 6~ 3 18 fraction.

i © 10 91 92 18 14
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12. Calculate and simplify <4 \ 2

g_ b. 4x2 = 4

Example: 8 x %

14. Simplify the following:

a
o}

o
o

&le

Example:

1l
B
(6]

o Bg B
o)

15. Multiply and simplify the answer if possible.

1 4 _
O.§X§— b.

N [—
NIN

Example:

o Bl

r— Sle wi—
~
w

Problem solving

Name five fractions \ e \ Can 1'WO) unit
that are between L 16 s . & rod (unitary
s

four e . - fractions added
ne fifth and WO o its ., 18 2
s, R > SimpjS, X 7 in | together of
. t fo’-.m? mulﬂp\led . ou
1f (whole ) together gl;{en‘/as
- a unit fractio
If the answer is numbe.r) x- 2 Mu4; an answer?
72, what are two (fraction) = 3¢/ e | i ultipy
ss
fractions that have | how many P there

.- solutions are
been multiplied? for this sum?

18 16 17 18 19 20 21 22 28 24 26 28 Zy 26 20 0
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Look at the following. What does it mean?

47
105 = 0,47 = 47%

1. Write each of the following percentages as a fraction and as a decimal fraction.
a. 37% b. 83%

Example: 18% or % or 0,18

2. Calculate.

Example:  40% of R40 a. 20% of R24 b. 70% of R15

_ 40 R40

= 700 X 1
_ RI1600
100

=R16

3. Calculate.
a. 80% of R1,60

Example:
P | can write 60% as 2. I

60 R300

100 * 1

_ 3 % R300

- 5 1 60 . 6 _ 3

= simplified is — = %.

_ R900 00 05
5

=R180 (%

b. 24% of R72

You may use a
calculator.

2 8 4 8 B 7 8 9 10 1 12 18 14
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4. Calculate the percentage increase.

Example:

Calculate the percentage increase if the price of a bus

ticket of Ré0 is increased to R84.

24 100
60 X
240

60

We first need to know by how much did the bus ticket
price increase. It was increased by R24 because R84

minus R60 is R24.

Yy ¥9
, b4 4}4

a. R80 to R96
Price increase:

vy
4

40

Therefore an
increase of 40%

5. Calculate the percentage decrease.

Example:

Calculate the percentage decrease if the price of petrol goes
down from 20 cents a litre to 18 cents. Amount decreased is

2 cents.
2 100

20 * 1
_ 200
=20
=10

Therefore a
decrease of 10%

Y

The amount of the price
increase is R24 and the
original price was Ré60. So the
fraction the price increase
was of the original price is %

L Then to work out the
percentage increase
we need to multiply
% by 100.

We first need to

~ say how much
was the bus petrol
decreased by.

It was decreased

- by 2c because
18c + 2c gives
you 20c.

a. R50 of R46

Price decrease:

Then to work out
the percentage

.
increased we need
to multiply % by 100
(percentage).

The price is
decreased by 2.

6. Write the following in expanded notation:

Example:
=6+

6,745

0.7 +0,04 + 0,005

7. Write the following in words:

Example: 5,854
= 5 unifs + 8 tenths + 5 hundredths + 4 thousandths

a. 9,764

a. 3,983

b. 8,478

What is the
difference
between 5 units
and 5 hundredths?

. 7,372

8. Write down the value of the underlined digit.

Example:

9,694
= 0,09 or 9 hundredths

a. 8,378

9. Write there as decimal fractions:

40
100

= 0,4

Example:

10

18 16 17 18 19 20 21

continued @&
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10. Write as decimal fractions.

Example: 73 45 76
100 a. 100 b. 100
=0,73

11. Write as decimal fractions.

Example: 85 36 b, 6705
10 - 700
=8.5

12. Write as common fractions.

Example: 4,3

43
10

a. 9.5 . 15,15

13. Write the following as decimal fractions.

. 2 — 4 _
Example: f_]f_OA a. % b. %
1=4-0,04
2> 100 The wavy equal
sign = means it
14. Round off to the nearest unit. is apponimately
equal to.
Example: 6,7 T R N N N N S R M| ast
—rr T 1 1 1T T T 1T 71T 1
=7 6 / b. 14,8
15. Round off to the nearest tenth.
Example: 3,745 = | | | [ | | | | a. 6,14
—rr T 1 1 1T T T 1T 71T 1
=3,7 3.7 3.8 b. 3.578

16. Calculate using both methods shown in the example.

Note that 6,9
Method 1: 2,37 + 4,53 Method 2: and 6,90 are
Make sure the same.
(2 +4) + (0,3 +0,5) + (0,07 +0,03) 2,37 ke soe -
=6+0,8+0,1 +4,53 commas are
6,90 under each
=69 — other.

a. 6,89 +3,67 = b. 4,694+ 3,578 =

You can check your
answer using the
inverse operation

of addition which is
subtraction.

- xviii
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17. Calculate. Check your answers using a calculator.

Example 1:
"02x03 =006 Do you notice
°0,02x0,3 =0,006 the pattern2
» 0,002 x 0,3 =0,0006

a. 04x0,2=

. 0.3x0,1=

Describe it.

18. Calculate. Check your answers using a calculator.

Example 1: 0.3 x02x 100 Example2: 03x 02x 10 9= 04x02x10=1D0. 0,5x0,02x 10 =

=0,06 x 100 =0,06 x 10
=6 = 0.6

19. Calculate. Check your answers using a calculator.

Example 1: 5,276 x 30 o L1z 10—
= (5 x 30) + (0,2 x 30) + (0,07 x 30) + (0,006 x 30)
=150+6+2,1+0,18
=150+6+2+0,1+0,1+0,08
=158 +0,2+ 0,08 oo ool
=158,28
20. Calculate the following:
Example: 0,4 +2 0,2 rounded off to the ﬁi TR S S R S
=02 nearest whole number is 0. 0 1
a. 0,8+4= b. 0,6 +3=
21. Calculate the following:
Example: 0,25+5 0,05 rounded off to the I R R R (T T
=005 nearest fenthis O, 1. (I) S O,I]
a. 0,81 +9= b. 0,85+5=

Problem solving

|y the number that ggy4m°fhe' bought |
M}A\’f‘P ¢ xactly between You need nine equal has M of rope, She
will be &r 26 by the pieces from 549 m | g 10 divide it jny.
22s ’rhc;t is equal o of rope. How long will Pleces. How lon
::rr:‘ :ienr\es three. will each piece be? €ach piece be?

18 16 17 18 19 20 21 22 28 24 26 28 Zy 26 20 0



Input

2

7
8
5
9

Example:

3

Outp

ut

||

Rule

x 9

The rule is x 9.

rule /

b=axc

© 9 2 8 4 858 G 7

Use the flow diagram on the left.

IS:

oex 5
oex /
ex 8
ex 4
ex 12

lfe=5
b=axb
SO:
*3x5=15
e 2x5=10
e 5x5=25
e 7x5=35
e 4x5=20

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

Draw in the missing arrows in the flow diagram and fill in the output values.

*

Explain the
What will the output be, if the rule words:
Why is it |ﬂpUT
. important to
ki
fimes fobles? Output
Rule
a b
4
; \ /‘
N\ vl
6 | »b=ax12 | »
vt N\
2
3 The rule is

The rule is

2. Complete the flow diagrams. Show all your calculations.

b=4x2+4=12

b=6x2+4=16

b=7x2+4=18

b=8x2+4=20

b=9x2+4=22

g

Example: _a b
4 12 a is the input,
6 \ / 16 b is the output,
N _ .
7 I »lb=ax2+4 18 b=ax?2+4istherule.
8 / 20
9 22
b a h
a. | o b. 23
" \\ //: ]O\X Z«
1 | >la=bx10-2}» 9 | »g=hx1-16»
o o L A

The rule is

© 10 91 92 18
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3. Complete the tables. 4 \ 2
Example: x=y+2 x=2+2 x=4+2 ‘
y| 2| 4]6]|8|10]20 x=4 x=6
x| 4]6]8[10[12]22 x=6+2 x=8+2
x=8 x=10
x=10+2 x=20+2
x=12 x =22
a=b+9
b|1]2(3|4]|5]10
a

4. Solve for m and n.

Example: [ . [ 1234 14| m | 25| |Determine the rule:
6789 19 (22| n | [EQY=x*5

n? m?
y=x+5 x=mandy=22
y=25+5| |y=x+5

y =30 22=m+5
nis 30 22-5=m+5-5
17=m
m=17
1121134 25| m | 51 n? m?e
10111112113 n | 39| 60

Rule:

Problem solving

i m t is the
flow diagrd I What is
Drow:x =y +9 < ’;r N 10th term in this
where =~ - ‘3, 4 5 :and , | pattern? 2 x 11,

— Draw your own flow
diagram where
x=yx4+ 8.

3x1l,4x1l, ..

0 sho, Z’ aw

16 17 18 19 20 21 22 238 24 26 26 2y 268 20 IV
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ION'S .

Revise the following:
Say if the following is an expression

variable / constants or an equation and why?¢
x+23= 45 x+23=45
operation / \ equal sign x +23

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

Example: 8+ 3 (It is an expression.)
8+ 3=11 (ltis an equation.)

Q. 9+7=16 | |

b. 7+6 | |

c.3+5=8| |

d. 11+2 | |

2. Describe the following:

Example: 6+3=9
6 + 3is an expression that is equal to the value on the right-hand side, 9.
6 + 3 =9 is called an equation. The left-hand side of an equation equals the right-hand side.

a. 12+5=17 b. 2+8=17

© 19 2 8 4 8 B 7 8 © 10 99 12 18 14
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3. Describe the following in words: 4

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

a. 2,58, 11 ... b. 11,20, 29, 38 ...

4. Write down an expression for the n' term of each sequence.

Example: 5,9,13,17,21 ... Expression or rule: 4(n) + 1
Position in sequence 1 2 3 4 5 n
Term 5 9 13 17 21 4(n) + 1
a. 6,11,16,21 .. b. 7,13,19,25 ...

5. What does the rule mean?

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

Position in sequence 1 2 3 4 5 n
Term 1 3 5 7 9

The rule é6n — 2 means for the following number sequence 4, 10, 16, 22 ...

Position in sequence
Term

continued @
XXiii
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6. Solve for x.

v

a. x+18=26 b. x+6=12

Example 1:
x+5=9
x+5-5=9-5
x=4

Example 2: c.x-15=12 d. x-28=13
x—5=2
x-5+5=2+5
x=7

e x+7=-12 f. x+24=-34

Example 3:
x+4=-7
x+4-4=-7-4

x=-11

XXiv
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7. Solve for x. a. éx=72 b. 7x =84 4
Example: 5x =20
Sx _ 20
575
x=4

B ORElione a. 5x-6=18 b. 3x+4=-5

Example: 2x-1=8
20-1+1=8+1
2x=9

2 _

2
x=4

N |— NIo

9. Substitute.

Example: if y = x2 + 2, a.y=p°+7;p=8 b. y=c*+4,c=8
calculate y whenx =4
y=42+2
y=16+2
y=18

Test
y:x2+]
18=42+2
18=16+2
18=18

Problem solving

Write down five different equations where x is equal to 5.

18 196 17 18 19 20 21 22 28 24 26 26 2r 26 20 0
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‘3

vertical

Gold City’s Weather

—og—24
20 oo 22 26——21— 20

15
10

0 < x-QXIs .
Sun Mon Tue Wed Thu Fri  Sat
Days of the week hOI’iZOﬂTCﬂ

. Look at the graph and answer the following questions.

Temperature

—

What is the title of the graph?

What does the x-axis tell use

What does the y-axis tell us?

What does this graph tell us?

What can you add to the word “temperature” on the y-axise

"0 a2 00 Q

What was the temperature on:
i. Sunday?

i. Monday?

ii. Wednesday?

g. ldentify the grid lines on the graph that helped you to answer the previous
question.

h. Look at the temperature on Sunday and Monday. What do you notice?

What happened to the temperature from Wednesday to Thursday?

XXVi
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2. Look at the graph and label it.

title l X-QXis l y-QXis l points | grid Iinesl

30
N
25 ™~

15

JFMAMIJI J AS OND

3. Fill in the missing words (lines, title, label, vertical scale, points or dots, horizontal

scale).
a. The of the graph tells us what the graph is about.
b. The horizontal across the bottom and the vertical along the

side tell us what kinds of facts are listed.

c. The across the bottom and the along
the side tell us how much or how many, or what.

d. The on the graph show us the facts.
e. The connecting the points give estimates of the values between the
points.

Problem solving

Find a graph in a newspaper. Write down five points about the graph.

XXVii
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Can you remember the meaning of the following?

1. Are you making a profit or a loss? How much? Circle the correct answer and
calculate the amount.

a. You are buying ice creams for R4,50 each and selling them for R6,00 each.
You made a profit/loss of (amount) perice cream.

b. You bought 150 pencils for R1,00 each and sold them for R1,35 each. You had to
give your mother R60 for fransport costs.
You made a profit/loss of (amount).

Profit can be calculated by different 2. Answer the questions on profit.

mEiees. Nemmelly wiism we tellk a. You are buying sweets for 80c each and you want
about a 10% profit we calculate it to sell them and make a 25 % profit. How much

onfhe costprice. Ye sometimes must you sell them for? (amount).
also refer to a 10% mark-up.

b. You are buying sweets in large packets of 100 for
me R400 and | want 1o sell it and R25,50 per packet. You are selling them to your
make a 10% profit, | need to sell it for friends for 50c‘ per sweefr. If they buy 10.swee’rs
R440. or more at a time you give them 20% discount.
_ During the first break you sold 40 loose sweets and
Rf.?.,o + (RA00 x 10%) = R440 20 sweets at the discounted price. What will your
profit be on the sweets you sold? (amount).

Example: If my tennis racquet costs

Creating a budget is the most important step in controlling your money.

The first rule of budgeting is: Spend less than you earn!

Example: If you get R100 allowance per month (pocket money) and another R40 for your birthday,
you cannoft spend more than R140 for the entire month.

Net income is what remains after all the costs are deducted from total revenue. If the costs or
expenses exceed the income we call it a shortage.

XXViii
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3. Track your budget. Y v I ‘

Using the example below, draw up a budget in your writing book. Make sure you
make a net income.

Income Estimated amount| Actual amount Difference

Estimated total income

Expenses

Estimated total expenses

Net income

When someone lends money to someone else, the borrower usually pays a fee to the lender. This
fee is called ‘interest’, ‘simple’ interest, or ‘flat rate’ interest. The amount of simple interest paid
each yearis a fixed percentage of the amount borrowed or lent at the start.

The simple interest formula is as follows:

Interest = Principal x Rate x Time

where:

Interest is the total amount of interest paid,

Principal is the amount lent or borrowed,

Rate is the percentage of the principal charged as interest each year.
Time is the fime in years that it will take to pay back the loan.

4. | borrowed R10 000 from the bank and they charged me 10% interest per year. The
total amount | had to repay was R15 000. For how long was the loan?

Make notes of the important financial fips you have learned, and share them with a family member.

XXiX
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EGeomelric figures

Symbols you need to revise or learn:

Triangle Angle Perpendicular Parallel Degrees Right angle
o
Az L0 :
Line segments Line Ray Congruent Similar Therefore
o
S “— —_— P~ P
AB AB AB — o o
|
Geometric figures to remember: Angles to remember:

Acute angle: an angle
that is less than 20¢

Geometric figures

Quadrilaterals More polygons

Right angle: an angle
that is 90¢

Obtuse angle: an angle
that is greater than 90°
but less than 180°

Straight angle: an angle
that is exactly 180°

Reflex angle: an angle
that is greater than 180°

1. Measure each angle. (You might need to extend the lines depending on the size
of your protfractor.)

a.

8 4 85 B 7 B 9 10 94 92 198 14
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2. Draw an angle: 4

&? EA b4 A A4 A AL A M

a. Smaller than 90 degrees.

Estimate the size of your
angle, then measure it.

b. Bigger than 90 degrees.

Estimate the size of your
angle, then measure it.

3. Use aruler and protractor to draw a 60° angle labelled ABC. Write down the steps
you take to construct it.

continued &
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-

4. Using a compass, go through the steps for constructing a line labelled CD
perpendicular to both sides of a line labelled AB.

5. Label the circle.

a. Use the following words: chord, b. Draw a circle with a diameter of 2,3 cm.
diameter, radius and centre.

6. Construct an equilateral, isosceles and a scalene triangle. Label each triangle.
a. p. C.

XXXii
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7. Construct a parallelogram, rectangle, square, rhombus, trapezium 4
and kite. Label each diagram.

Q. b. C.

8. How do | know when triangles are congruent or similar?
a.

Congruent:

Similar;

Problem solving

The most common angle we get in everyday life is a 90° angle. Name aft least five everyday examples of
angles smaller than 90°. Make drawings fo show your answers.

XXXiii
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Look at the transformations and describe each one.

Transformation: to Rotation: a rotation is a Reflection: a reflection is a

fransform something is to fransformation that moves transformation that has the

change it in some way. points so that they stay same effect as a mirror.
the same distance from a

A transformation is what fixed point, the centre of

brings about the change. rotation.

There are many kinds of
geometric tfransformations,
ranging from franslations,
rotations, reflections to
enlargements.

Reflective symmeiry

An object is symmetrical
Rotational symmeitry when one half is a mirror
A figure has rotational image of the other hallf.
symmetry if an outline of
the turning figure matches
its original shape.

Translation: a translation
is the movement of an
object to a new position
without changing its
shape, size or orientation.

. Order of symmetry

This is how many times
an outline matches the
original in one full rotation.

When a shape is
tfransformed by sliding it
fo a new position, without
turning, it is said to have
been translated.

A

1. Describe each reflection. The words below may help you.

_Mirror Shape Original Line of Vertical Horizontal
image shape reflection

- xxxiv
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2. Describe each rotation. The words below may help you. _ i, 1‘ A» <
. Anti- Centre of .
Rotate Clockwise clockwise rotation Degrees Horizontal
a b. C
Va
Y

3. Describe each translation. The words below may help you.

Slide Left Right Up Down Place

4. Fill in the answers:
2cm

Orange rectangle:

- g a. The length =

10 cm b. The width =

Blue rectangle:

c. The length =
d. The width =

5cm

e. The blue rectangle is
the orange rectangle

enlarged times.

Problem solving

Find a translated, rotated and reflected pattern in nature and explain each one in words.

XXXV

18 16 17 18 19 20 21 22 28 24 26 26 2y 26 20 0



Ravisien |
Y b

_eomeTry

Why are these called prisms?

Sl TR

Why are these called pyramids?

BN

1. Label the following using these words: face, edge and vertex.

edge

vertex

a. b.

2. Write a comparison of geometric figures and geometric solids.

3. Describe the net of this geometric solid.

a. Name the geometric solid.

b. Identify and count the faces.

c. ldentify and count the vertices and edges.

- XXxvi

O 191 2 8 4 8 B ¥ & © 10



45

Y

-J_ 1.

3. Complete the table.

>4

¥ ¢

N
P
1

v

b4

Euler's

Solid

Vertices

Edges

Faces

For
V-E+F

formula

\‘

a. Triangular
prism

6-9+5=2

b. Rectangular
prism

c. Pentagonal
prism

d. Hexagonal
prism

e. Octagonal
prism

f. Triangular
pyramid

g. Square
pyramid

h. Pentagonal
pyramid

i. Hexagonal
pyramid

) b l0ueb

j. Octagonal
pyramid

18 16 17 18 19 20 21

Problem solving

Which geometric objects do you see most in your everyday life2

XXXVii
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Revision
EPerimeiier andlarea

Revise.

. Tcm=10mm
Perimeter of arectangle: 2/ x 2 b

Area of arectangle: I x b

I m=1000mm

Perimeter of a square: 4/
Area of a square: I x [ 1km=1000m

The area of a triangle is:% bxh

1. Calculate the perimeter and the area of the following polygons:

Example: Rectangle

Perimeter: Area:
Double 4,5 cm + double 3,2 cm 4,5cm x 3,2cm
(2 x 4,5cm) + (2 x 3,2 cm) PR =14 cm?
cm is the
=9cm+6,4cm . same as
=15,4cm 2x45

a. 219 cm b 1,5cm C.
1,4cm 1,4 cm
3cm
5cm
Areq: Areaq: Areaq:
Perimeter: Perimeter:

XXXViii
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2. Draw the triangle and then calculate the area.
Height 3 cm
Base 5 cm

4

b4

b4

Yy ¥9 >y

Drawing

Area

A bd A FA M4
vy

3. Measure the triangle and calculate the area in mm? and cm?.

4. Work out the area and give your answer in m?, cm? and mm?.

Example: length =2 m, breadth =1 m 2m
Ix b Ixb Ixb :
=2mx1m =200cm x 100cm = 2000 mm x 1000 mm m
=2 m? =20 000 cm? =200 000 mm?
sSm a. Inm? b. Incm? c. Inmm?
3m

5. If the area of a square is 64 000 000 mm?, what are the length and breadth in cm

and m?

Example: 9 000 000 mm?
=3 000 mm x 3 000 mm
=300 cm x 300 cm

=90 000 cm?
=3mx3m
=9m?

Calculation:

Problem solving

If a square has a perimeter of 10 m, what is the area2 Give your answer in mm? and cm?. If you change

the square to a rectangle with a perimeter 10 m, will the area change?

18 16 17 18 19 20 21

XXXiX
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What is the difference between volume and capacity?

We know that: _

10cmx 10cm x 10 cmpest——a =
= 1000 cm? '
=1 000 ml

=1¢

This ) Am== —=" 1m
container
will take
8 000 litres.

1. Use a formula to calculate the volumes of the cubes. How much water can each
cube hold?

Example:

2cm x2cm x 2cm
ic p3

The formula for the volume of a cube is 2°. Y P

=8 ml

=0,008 ¢

4,5cm
5cm

2. Calculate the volume of this container and give your answer in m3, cm?® and mm3,
Also say what the capacity of this container is when filled with water.

Example: 2m This container will hold 30 000 000 ml or 30 000 & water
3m
5m
m3 cm? mm3
Ixbxh Ixbxh Ixbxh
=E5mx2mx3m =500 cm x 200 cm x 300 cm = 5000 mm x 2 000 mm x 3 000 mm

=30m3 =30 000 000 cm?® = 30 000 000 000 Mm?

© 19 2 8 4 8 B 7 8 © 10 99 12 18 14
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3. Calculate the surface area of the following cubes.

Example: The surfae area of a cube is I x [ x total number of faces

P x total faces

(4 cm)? x total faces
16 cm?x é

=96 cm?

continued @
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4. Calculate the surface area of the following rectangular prisms:
4 cm

xlii
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5cm

4,3cm

Problem solving

If the volume of a cube is 112 cm?, what is its dimension in mm and m?2

xliii
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Look at the data-handling

Primary
cycle and describe it. ? Secondary

data
oo Start with a : / . data
ey | - S_ . Population
N 0‘\_6 o, e//,, !
g o e Survey
o . .
» . Questionnaire
Data handling cycle y
.-""'--.
-
'y

(<

9 -"".-f. ‘
) - O“
Sl Hs oo2e®® _  Tables  range
_ : «e© Tallies mean

Stem and median

Bar graph
Histogram Pie charts leaf table mode

Pictograph

1. Answer the questions about collecting data.
How much water do we drink at school?

a. How will you find the data?

b. Who should you ask?

c. What will the data tell you?

d. Do you think the data can help you to solve the problem?

e. Why will the data help you to solve any possible problem?

xliv
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f. Write five questions you could ask in a questionaire to

help you find out how much water is drunk in the school.

Confinue on an exira sheet of paper.

g. Write a hypothesis for your questionnaire,

Continue on an extra sheet of paper.

h. Compile a simple questionnaire which includes yes/no type responses and
multiple choice responses.

Continue on an exira sheet of paper.

2. You collected data by interviewing children in your class about their favourite
sport. The results are as follows:

Name Favourite | Name | Favourite | 0. Compile a table showing tally
colour colour and frequency.
Denise Rugby Elias Soccer
John Golf Simon Rugby
Jason Soccer | Edward | Cricket
Mathapelo | Cricket Susan Soccer
Beatrix Cricket Philip Golf
Opelo Rugby Ben Rugby
Lisa Soccer Lauren Tennis
Gugu Golf Tefo Rugby
Sipho Rugby Alicia Soccer
Lerato Rugby Masa Tennis

18 16 17 18 19 20 21 22 28 24 26 28 Zy 26 20 0
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b. Draw a bar graph using your
frequency table.

c. Interpret your graph and write at least 5 conclusions.

3. Use the data collected from a survey of the favourite subjects in your class. You
will need extra paper to do this activity.

Name Favourite | Name | Favourite
subject subject
Denise Maths Elias History
John Arts Simon Maths
Jason History Edward | Sciences
Mathapelo | Sciences | Susan History
Beatrix Sciences Philip Arts
Opelo Maths Ben Maths
Lisa History Lauren | Language
Gugu Arts Tefo Maths
Sipho Maths Alicia History
Lorato Maths Masa Language

© 9 2 8 4 858 G 7

Art
Biology
History

Language

Maths

Physical science

a. Compile a frequency table using

tallies, splitting the results for boys
and girls.

. Draw a double bar graph using

your frequency table, comparing
the preferences of the boys and
qgirls.

. Interpret your graph and write at

least 5 conclusions.

. Compare the graph in 2b with the

double bar graph in 3b. Which
graph gives the more detailed
informaton.

8 ¢
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4. Write a short report on your findings. 4

5. Why is this a histogram? Write two sentences on this histogram that explain the
data.

Words Used in Bacon's Writings

Percant of Tota Words

T 2 3 4 & &5 7T & 9P

Letters per Word
6. Currently every person in South This table shows the different categories
Africa generates about 2 kg of of solid waste and the amount in grams
solid waste per day. generated per day.
Draw a pie chart to display this
information. Waste category Waste generated
per person per day
(in grams)
Plastic 240
Glass 120
Paper 600
Metal 200
Organic 600
Non-recyclables 240

Problem solving

Make your own drawing of the data handling cycle. Present it to the class or a family member.

Xlvii
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WORKSHEETS
1 to 64




Explain the difference between:

Natural numbers: Whole numbers: Integers:

{1, 2,3, 4, ...} No negafive {0, 1,2, 3, ...} No negative {...-3,-2,-1,0,1,2,3, ...}

numbers and no fractions. numbers and no fractions. Positive and negative
Zero included. numbers. Includes zero

(which is neither positive nor
negative). No fractions.

The symbol for each: TN W Z

1. Read the cartoon and discuss it.

2. Draw number lines explaining the following:
a. Natural numbers b. Whole numbers c. Integers

Write a set for each group of numbers.

d. Natural numbers

e. Whole numbers

f. Integers

O 94 2 8 4 8§ G 7 8 © 190 91 12 18 14
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3. Say whether the following numbers are natural numbers and/or whole 4
numbers and/or integers.

a. 15
b. -8
c. -6
d. 100
e. 200
4. Complete the following:
a. A={1,2 3, ...}is the set of numbers.
b. B={0, 1,2, ...}is the set of numbers.
c. C={..-3,-2,-1,0,1, 2,3, ...}is the set of numbers.

d. Sometimes we talk about positive and negative integers. Write a set for each.

5. Label this Venn diagram using the words: integers, naturals and whole numbers.

A Venn Diagram is a way of
showing the relationship between
two or three sets of numbers. The
- diagram is made up of two or three
overlapping oval shapes.

6. Do you know of any other types of numbers? Write them down.

Problem solving

Explain what a Venn diagram is to your family.

3
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Revise these properties of numbers. Givréﬂdrﬁ example of each.

Commutative property of Associo’ri.ve property of Zero as the identity
numbers: numbers: property of addition:

One as the identity

numbers:

Distributive property of property of multiplication:

Example: (6+3)+4=6+(3+4)
9+4=6+7
13=13

a. (2+5)+3= b. (4+¢) +2= c. (7+8)+1=

1. Make use of the associative property to show that the expressions are equal:

2. Use the associative property to show the expressions are equal.

Example: (a+b)+c=a+(b+c)
atb+c=a+tb+c
C. (c+d)+e=

a. (im+n)+tp= b. (x+y)+z=

© 49 2 8 4 8 6 ¥ 8 © 90 11 12 18
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3. Use the commutative property to show the expressions are equal.

Example: 2x3=3x2
6=16

a. 5x10= b. 4x 5= c. /7x9=

4. Use the commutative property to show the expressions are equal.

Example: axb=bxa
ab = ba

a. xxc= b. mxn= C. pxq=

5. Make use of the associative property to show the expressions are equal.

Example: 8+ (7+4)=(8+7)+4
8+11=15+4
19=19

Q. 3+(6+7)= b. 12+ (4+9) = C.5+(3+11)=

continued &

5
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6. Use the associative property to show rfrhe equation is true.

Example: a+(b+c)=(a+b)+c

atb+tc=a+tb+tec

a. x+(y+z)= b. r+(s+it)= C.d+le+f)=

7. Use the associative property to show the equation is true.

Example: (2x4)x3=2x(4x3)
8x3=2x12
24 =24

a. (3x4)x3=3x(4x3) . (7x4)x2=7x(4x2)

8. Use the associative property to show the equation is true.

Example: axbxc=(axb)
abc=ab x ¢

abe = abce

a. (exdxe)=c(d xe) b. x x yx z =x(yxz)

©» 94 2 8 4 § G 7 8 © 10 91U 92 18
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9. Show that the following equations are true, by using the ad ¥ ‘
distributive property. 4

Q. 3x (2+6)=(3x2)+ (3 x6)

. 5x(3+3)=(5x3)+(5x3)

C. 3x(7+4)=(3x7)+(3x4)

10. Prove that the following expressions are true, by using the distributive property.

a. m x (n+p) =(mxn)+ (mxp)

b. d x (g+h) =(dxg)+(dxh)

C. rx (s+t1) =(rxs)+ (rxi

11. Use zero as the identity of addition and one as the identity of multiplication to
write sums for the following:

Zero as the identity of addition One as the identity of multiplication

1 1 1 1 1
2 2+t0= 3 2x1=3

3.5
56

1
5

Problem solving

Ifax(b+c)=(axb)+ (axc)anda=-5 b=-2andc=-3,in the equation to show that the distributive
property holds.

— What should | add to a number so that the answer will be the same as the number?2
—  What should | multiply a number by so that the answer will be the same as the number?
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. What is a factor? Give an example.

2. Write the factors for:

Example: Factors of 16 = {1, 2, 4, 8, 16}

a. Factorsof 8 =[...] b. Factors of 24 ={...} c. Factors of 21 ={...}

3. What is a prime number? Give five examples.

4. Revision. Complete the table.

Factors Common Highest common
factors factor
Example: 4 and 8 1.2,4and 1,2, 4,8 1,2, 4 4
a. 6and 12
b. 7and 28
c. 2and 36
d. 8and 24
e. 3and 21

5. What does HCF stand for?
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6. What is the HCF for:

Example: Factors of 12: {1, 2, 3,@ 6,12} Factors of 16: {1, 2,@ 8, 16}
a. 15 and 45 b. 16 and 64
c. 21 and 63 d. 24 and 88

7. Use the ladder or free methods of factorisation to find the highest common factors.

Example: Factors of 24 and 36

24 |2 36 |2 e factorisati

12 | 2 18 |2 ree racrorisarion
6 |2 913

Select the 24 36

33 33 common factors /\ /\

1 1 / once only. 6 4 I's é
HCF:2x2x3=12 A A A A
Check your answer: 24 +12=2 3 2 2 2 3 2 3 2

36+12=3
a. Factors of 24 and 32 b. Factors of 64 and 32
c. Factors of 48 and 36 d. Factors of 72 and 32

Problem solving

Factorise 358.
What is the sum of the highest common factor of 100 and 150 together with the highest commmon factor
of 200 and 2502

9
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Look at the definitions. Give five exampleésf each.

1. Write the first 12 multiples for:
Example: Multiples of 9: {9, 18, 27, 36, 45, 54, 63, 72, 81, 90, 99, 108}

a. Mulfiples of 2: {...}

b. Multiples of 4:{...}

c. Multiples of 7:{...}

d. Mulfiples of 3: {...}

2. What does LCM stand for?

3. Determine the lowest common multiple.

Example: Multiples of 4: {4, 8, 12, 16,@} LCM is 20 Multiples of 5: {5, 10, 15,@}

a. Multiples of 8: {...}
Multiples of 5:{...}

b. Multiples of 5:{...}
Multiples of 12:{...}

10
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c. Multiples of 7: {...}
Multiples of 4 {...}

d. Multiples of 8:{...}
Multiples of 4: {...}

e. Multiples of 2: {...}
Multiples of 4: {...}

f. Multiples of 6: {...}
Multiples of 8 {...}

4. Determine the LCM using the ladder method (factorising).
Example: Multiples of 12 and 8

122 8|2
612 4|2
SIS 2|2
First determine the factors and
1 1 then select ALL the factors from

2x2x2x3 both numbers, but select the
83 / common factors once only.
= X

=24
The lowest common multiple is 24.

a. Multiples of 22 and 28  b. Multiples of 38 and 72 c¢. Multiples of 32 and 36

d. Multiples of 74 and 48 e. Multiples of 27 and 81 f. Multiples of 68 and 88

Problem solving

What is the sum of the first 20 numbers that are multiples of both 3 and 52
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Explam the factor free and ladder method by usmg the Start by working out
examples below. whether it is divisible
Why do you by one of the prime
think we numbers 2, 3, 5, 7, etc.
864 call this @ 384 |3 -
/\ factorisation 128 |2
p 2 6412 * |f the number ends on an even
3202 number it is divisible by 2.
1612 e If the sum of the digits is divisible
by 3 the numbers are divisible
8|2 by 3.
412 * If the number ends on 0 or 5itis
2|2 divisible by 5.
1

1. Calculate the HCF of two numbers using factorisation or inspection.

E EXOmple: Factors of 192 and 216 Factor trees | know that 216 can be
v divided by 3 because
) 19212 216|®@ 192 216 2+1+6=9,and 9 can
— 96 108 % AN N\ be divided by 3.
48 % 54 2 96 3 72
242 27(3 N AN
1212 913 2 48 3 24
6|2 3|I®
3I® 1 2 24 3 8
] /N
2 12 2 4
192 2x2x(2)x 2 x 2 x 2 x(3) 4 QAQ
216 X 2x@ X@x 33 A
Common factors are =2, 2, 2, 3 23
HCF=2x2x2x3=24
a. 72and 188 b. 205and 315
c. 456 and 572 d. 208 and 234
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e. 275 and 350 f. 204 and 252

2. Calculate the LCM using factorisation or inspection.

Example: 123 and 141

123 3 141 |3
41 | 41 47 | 47
1 1
LCM =3 x 4] x 47 x 1 =578]
a. 128 and 256 b. 243 and 729
c. 125 and 625 d. 200 and 1 000
e. 225 and 675 f. 162 and 486

Problem solving

Explain fo a member of your family how you calculate the HCF using factorisation.
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Can you still remember the meaning of préﬁ’r, loss and discount2Do you know the
meaning of VAT¢

1. Peter buys 10 apples at R2,50 each. He sells each apple for R4,00. How much
profit does he make if he sells 50% of his apples at full price and the rest at a 25%
discount?

2. Mandla goes to university for one year. It costs R45 000 for his tuition and residence
fees. The university offers him 22% discount based on his good school results. How
much does he pay for the year?
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3. Ann buys a computer game for R650 excluding VAT. How much VAT will she pay?
How much will she pay in totale

4. Lebo buys blank writable CDs in bulk. He repackages them and sells them
individually. He pays R40,00 cash (including VAT) for 50 CDs. He receives a 5% cash
discount. For how much must he sell each CD to make a 40% profite

5. Musa buys a new radio for R125,00 excluding VAT He pays cash and gets a 5%
cash discount. How much will he pay in total including VAT?

Problem solving

Palesato receives R100 per week pocket money. She goes to the cinema twice (cost R30,00 per film
excluding VAT). She has coffee for R5,00 and buys R25,00 airtime, both with VAT included. How much
pocket money can she carry over to the next week?
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Can you still remember what a budget is2 g
What is the most important rule of a budget?

1. You receive R300,00 pocket money every month. You want to go to a movie once
a week. The entrance fee is R30,00 and a cold drink is R8,00. The taxi fare is R10,00.
Will you be able to go every weeke Compile a budget for the month (4 weeks).

2. You had the following expenses last month: Movie R30,00; Taxi R100,00; Ice Cream
R%.75; New shirt R45,00; Donation to welfare R50,00; Stationery R65,00; Repairs to
your bicycle R175,00. You receive R400 pocket money per month for the chores
you do around the house. You have saved R372,00 until now. Complete the
budget below to find out if you can save anything or if you will need to use some
of your savings?

Estimated amount Actual amount Difference
Income (pocket money) 400,00
Expenses
Taxi 75,00
Movies 60,00
Sweets 15,00
Clothes 100,00
Donations 65,00
Savings 40,00
Stationary 50,00
Estimated total expenses
Net Income

16
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3. You plan to start selling flowers to make extra pocket money. A bunch of
flowers costs you R65,00 at the market. You need to pay R50 taxi fare for a re’rurn
trip to the market and your wrapping paper cost you R20,00 for 20 sheets. You only
need one sheet per bunch. Use the budget below to calculate what your income
for the month must be if you estimate that you can sell 5 bunches per week and
you want to make 25% profit. You can only carry 10 bunches at a time in the taxi.

Estimated amount

Income (sales of flowers)

Expenses

Flowers

Wrapping

Toxi

Estimated total expenses

Net Income (profit)

4. Previously Sipho spent R160,00 a week of his weekly allowance of R200,00. Now his
allowance has been reduced to only R100,00 a week. Work out a new budget so
that he can still do the same things.

Previous expenditure:

Movies: R25 (x2)
Airtime: R60 (x1)
Cold drink: R8 (x4)
Chips: R3 (x6)

Problem solving

By, 1o st o

Make a list of 5 ways you can extend
your budget. Share this list with the rest
of the class.
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. Find the simple interest earned on a amount of R1 400 at an annual interest rate of
6.5% over 3 years.

2. On 1 June Sipho opened a savings account at the Postbank that paid 4.5%
interest. He deposited R600. Ten days later on 10 June he deposited R1 000. Five
days later on 15 June he deposited R500. No other deposits or withdrawals were
made. Fifteen days later, at the end of the month, the bank calculated the daily
interest.

a. How much simple interest (calculated to the nearest cent) did he earn?
b. What was the balance of the account at the end of the first 30 days?

18
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3. Suzy borrowed R2 400 from a bank for a period of two years and six 4

months at a simple annual interest rate of 4.7%. How much must she
repay at the end of the time period?

4. Andile has R1 300 to invest and needs R1 800 in 12 years. What annual rate of
return will he need to accomplish his goale

5. Jabu’s investment of R2 200 earned R528 in two years.

a. Find the simple interest rate for this investment. If she decides to invest the total
amount (original principal amount plus interest) for another two years at the
same rate, calculate the following:

b. What interest will she earn over the second two years.

c. What is the difference in interest earned over the first two years, compared with
interest earned over the second two years?

Problem solving

A total of R24 000 was invested in two accounts. One account earned 8% annual interest and the other
earned 9%. The total annual interest earned was R2 020. How much was invested in each account2 Write
two equations to help you solve the problem.
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Do you know what hire purchase means? 7

Hire purchase must not be confused with instalment sale.

In North America and the United Kingdom they call hire purchases, instalment sales, but in South
Africa an instalment sale refers to the finance of an asset that is similar fo a loan. In the case of

an instalment sale the buyer borrows the money from an institution (such as a bank) and uses the
equipment as surety. Ownership of the item is transferred to the buyer immediately. In the case of
a hire purchase the institution buys the equipment and ownership belongs to the institution. The
buyer ‘hires’ the equipment from the institution at a agreed instalment. Only at the end of the hire
purchase agreement is ownership transferred to the buyer.

1. How to calculate hire purchase payments

a. Determine the total cost of the item you wish to purchase including the VAT
(value added tax) and any other charges or fees that may apply. These may
include accounting, insurance, and transport charges, among others.

b. Subtract the amount of your down payment (initial deposit towards the
expense) from the total cost. Your payments are based on the total cost minus
the down payment.

c. Ask what the interest rate is and how it is calculated. Some interest rates are
offered at a flat rate (simple interest), while others are calculated periodically
on the balance remaining (compound interest).

d. Calculate hire purchase payments based on the amount you owe, the
interest rate and payment schedule. This could amount to an equal payment
throughout the course of your payment schedule, or it could mean varying
amounts.

20
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2. James buys a gas grill for his restaurant on hire purchase. The grill costs

R7 800 and he pays a deposit of R1 000. What will his instalment be if he
pays 12 % p.a. simple interest and repays over a period of 18 months?

3. Mandla, a farmer, wants to buy a new tractor. The tractor costs R160 000 excluding
VAT He can pay a deposit of R20 000. He decides to buy the tractor on hire
purchase over 60 months at a simple interest rate of 10 %.

a. What will his instalment be?
b. How much interest will he pay?
c. How much will he pay in total for the tfractor over 60 months?e

Problem solving

David buys a new car on hire purchase. The car costs R65 000 (excluding VAT) and he trades in his old
car (that was fully paid for) for R7 500. The car registration, documentation and licence fees were R2 500.
What will his instalment be if he pays 7 % p.a. in simple interest and repays over a period of 54 months?

21
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Do you know what exchange rate means? ..,

(]

Quotes using a country’s home currency as the price currency (e.g., EUR 0.735342 = USD 1.00 in the
euro zone) are known as direct quotation or price quotation (from that country’s perspective) and
are used by most countries.

Quotes using a country’s home currency as the unit currency (e.g., EUR 1.00 = USD 1.35991 in the
euro zone) are known as indirect quotation.

Use the exchange rates in the table to help you solve the word problems. Show your
work in the space provided.

ZAR(R) UsD () GBP (£) CAD ($) EUR (€) AUD ()
ZAR 1,00 6,76 11,06 6,89 9,88 7.17
usD 0,15 1,00 1,60 0,92 1,46 0,87
GBP 0,09 1,09 1,00 0,58 0,91 0,55
CAD 0,15 1,09 1,74 1,00 1,59 0,95
EUR 0,10 0,69 1,10 0,63 1,00 0,60
AUD 0,14 1,15 1,83 1,05 1,67 1,00

1. Mbali earned R100 from waitressing. The new body board she wants to buy costs
$12 AUD. After her purchase, how much money will she have left in ZAR?2
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2. Jack lives in Oftawa, Ontario, Canada. His uncle lives in London, England.
For his birthday, Jack received £20 from his uncle. How many Canadian dollars
can he buy with his birthday money?

B b4 AA A A4 M4 M
| Yy v9

3. Olivia lives in Sydney, Australia. Her grandmother lives in Paris, France. For
Christmas, she received €40 from her grandmother. How many Australian dollars
can she buy with her Christmas money?2

4. Mandla has $11 USD. The computer game he wants to buy costs $10 AUD. Does he
have enough money to buy the game? If not, how much more US money does he
need?

Problem solving

Jabu has €35. She wants to purchase jeans for $25 CAD and a T- shirt for $15 CAD. After her purchases,
how much ZAR will she have left in ZAR?
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Think about what you know aboui integers. Look at these integers. Which integers
come before and after each number?

-9 10 -1 -12

1 -7 -2 -15

Place the integers above in ascending and then descending order.

1. Complete these number lines.

a. | i i i i i i |
-1 0 ]
b. | i i i i i i I
—4 -3 -1
c. | i i i i i i |
14 15 17
d. | i i i i i i |
-205
2. Complete these number lines. We have given you the integers for the Think
first value and the last value of the intervals you are to show on carefully what
each number line. .. yourintervals
will be.

Q. -5and 1

' |

' |
b. -2and é

| |
C. -10 and -3

| |
d. -100 and O

[ |
3. Complete the following.

A | -8 |=P| -6 |=P| -4 |=>
O. |_¢4 |mP |56 | =P |48 | =P

{
d
$
$
2

{
{
$
Y
2
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4. |dentify the last term in each pattern. What is the rule?

Example: -8, -7, -6, -5, -4, -3, 2. The last term (-2) is the 7th term in the pattern. The rule is

previous number + 1.

a. -7,-6,-5,-4,-3,-2,-1,0, 1
b. =20, -18,-16,-14,-12, -10,

|

il Bl b

»

b4

th term.

th term

c. =25,-16,-9, -4, -1 th term.

5. Circle the fifth term in each pattern. What is the rule?

a. -8,-6,-4,-2,0,2,4,6,8

b. -15,-12,-9,-6,-3,0, 3, 6

c. =80, -75,-70, =65, =60, =55, =50

6. Determine the 10th term in each pattern. What is the rule?

. —10,-9,-8,

. =28, =26, 24,

- ® o 0O T Q
|
w
|
N
o
N
O

7. Write the following in ascending order:

a. 6,-4,4,2,-2,0,-6

b. -8,0,8, -24,16,-16, 24

2. =5, 8, 18,85, 10, =18, =10,=55

d. =100, =50, =200, =150, 0, =300

8. Fillin<g,>or=

a. 4 -4 b. -18
d. -3 3 e. -10

Problem solving

The rule for a number sequence is plus five.

-8
10

Using this rule, make a ten-term sequence including positive and negative infegers.

c. 2
f. =26

-62
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BODMAS stands for:

What do you notice?

(3 -2)x(7-2) (-3-2)x(7-2)
=-5x5 =-3-2x7-2
= =25 =-3-14-2
=-19

- Which one is correct? Why?

Try it on a normal calculator
_ and then on a scientific
calculator. What do you
notice?

1. Calculate the following:

Example: (-7) +(5)

=-7+5
=-2

a. (-2) +(-3) = b. (2) - (-3) =

c. (-6)—(8) = d. (-8) +(-4) =

e. (4+2)+(8-3)= f. (6-8)+(3+4)=

. 26
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Example: (-5-4)x(6-2)

2. Solve the following:

=-9x4

=-36
a. (2+3)x (4x2) b. (-2+3) x (-4 +2)
C. (2-3)+(4-2) d. (2-3)+(-4-1)
e. (5+6)x(8+7) f. (6-6)x(8-7)

3. Solve the following:

Example: (-3+2)+(5-3)x(8-9)
=(-1)+(2) x (-1)

=-1+(-2)

=-1-2

=-3
a. (-6+8)+(-3-4)x(7-9) = b. ((9+4)-(-6+5)x (-3+2)=
C. (6-5)x(-3+9)+(3+3)= d. (7+5) x(2-7)+ (-5+3)=
e. (-9+5)+(-6+4)-(10-11) = f. Create a number sentence. Solve it.

Problem solving

If the answer is 20 and the calculation has three operations, give an example of what the calculation
could be.
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Make equations using the same
coloured symbols. What do you
notice.

Example:

L4+ (-2) =

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

(S

What will happen
if you make all the
“a" s negative?

... make all the
Ilall s Ond Hb”s
negative?

... make all the
“all S, “bll S Gnd
“c" s negative?

. Commutative property: use the example to guide you to solve the following:

8 x (=3) = (-3) x 8 = —24

b. 6+ (-4) =

d.33+ (-14) =

f. Make your own sum.

. Use subtraction to check addition or vice versa.

Example: 8+ (-3) =5then
5-8=-3or
5-(-3)=8
.6+ (-2) = then b. 8+ (-9) = then
.3+ (2) = then d. 17+ (-8) = then

f. Make your own sum

O 94 2 8 4 8 B 7
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3. Associative property: use the example to guide you “ *‘ 4

to calculate the following: v

Example: [(-6)+ 4]+ (-1)=(-6) + [4+ (-1)] =-3

[(-3) + 2] + (-4) = =
[(=6) + 7] + (-8) = -
[(13) + (-3)] + (-2) = -
[(-4) + (-10)] + 5 = =
[(-12) + (-9)] +18= =
Use division to check or vice versa.

50 0 0 U0

Example: 5 x (-6) =-30 then
-30+5=-6and
=30+ (-6) =5

a. 8x (-3) = b. (-7) % (9) = C. 5x (/)=

d. 6x(-8) = e. 4% (-2) =

5. Complete the pattern.

Example: (+5) x (+5) =25
(05) x (05) =25
(+5) x (05) =025
(15) x (+5) = (125

a. (+2) x (+2) = b. (+1) x (+1) = c. (-12) x (-12) =
(-2) x (-2) = (=1) = (-1) = (-12) x (-12) =
(+2) x (-2) = (1) x (1) = (12) x (-12) =
(-2) x (+2) = (1) = (1) = (-12) x (12) =

d. (+7) x (+7) = e. (+4) x (+4) = f. (+5) x (+5) =
(=7) x (-7) = (—4) x (-4) = (-5) x (=9) =
(+7) x (-7) = (+4) x (-4) = (+5) x (-5) =
(=7) x (+7) = (-4) x (+4) = (=5) x (+5) =

Problem solving

If the answer is =30 and the calculation has three operations, what could the calculation be?
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Write your definition of square numbers. M&ke a drawing.

g Square numbers:

1. Revision: calculate the following:

Example: 5?
=5x%x5
=25

a. 22 b. 72 C. 42

d. 62 e. 10? f. 92

2. Revision: calculate the following:

Example: 42
=4 x4x4
= 64

a. 28 b. 13 c. 4

d. 3 e. 3

3. Revision: calculate the following using a calculator:

Example: 112
=11 x 11 x11
=1 331

30
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4. Write these numbers in exponential form: » )

bA b A4 M4 A4 A M4
: Yy v9

Example: 144=12x 12
= |22

a. 64 b. 9 c. 25

d. 100 e. 36 f. 4

5. Write these numbers in exponential form:

Example: 81=3x3x3x3=23*

a. 27 b. 8 c. 125

6. Write the following in exponential form:

Example: ¢64+8
= 82 + 23
= 26 + 23

a. 126 +25= . 64+ 125 c. 1+9=

d. 1+81= e. 25+36=

7. Write the following in exponential form.
Example: 50 x 50 x 50 x 50 x 50 x 50 x 50 = 507
30 x 30 x 30 x 30 x 30 =
40 x 40 x 40 x 40 x 40 x 40 x 40 x 40 x 40 x 40 x 40 =
60 x 60 x 60 x 60 =
70x70x70x 70 x 70 x 70 x 70 x 70 =
90 x 90 x 90 =
f. 200 x 200 x 200 x 200 =
8. Look at the examples and calculate:

® o 0 T Q

Example: 3'=3,25'=25m'=m,9'=9

a. x' = b. a?= c. 250'=

d. 12'= e. 7'= f. 47'=

Problem solving

Add the first 10 square numbers.
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If the first pattern is 1, the second pattern |s4 and the third pattern is 9, what will
the tenth pattern be?

1. Complete the table:

E e
o

\l\ A
N
3
b
3

Number Square the number Answer
6 62 (6x8) 36

N =T Fle e lalo|ola

Without calculating, say whether the answer will be a positive or negative number.

Example: (-15)2 will be positive since (=15) x (=15) = 225
(15)2 will be positive since (+15) x (+15) =225
a. (-9)? b. (18)? c. (19)? d. (-21)?

3. Write in exponential form:

Example: axbxaxb b? X ¢2 x ¢ x b2

=2>(b2 =b4><c4
. gxgxgxgxg b. axaxbxb
C. Z2XzZXeXCeXC d.dxsxsxdxs

i © 10 91 92 18
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4. Revision. Calculate the square root. \ b 4

bA A A M4
vy v9

Example: 9 Area of the 5%
_ m room is 9m?
— 3 (0 A

Q.64 b.25
d. 81 e. 49 f. 121

5. Calculate the square root using the example to guide you:
Example: /254 256

2
RSO T |
= 16 64 2
32 2
16 2
8 2
4 2
2 2
1
Test your answer: 16 x 16 =256
a. 36 b. 144
C. V324 d. V1296

Problem solving

Add together the first 10 cube numbers.
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How quickly can you calculate the Iengihsﬂrdf the sides of these square rooms? You
may use a calculator.

529 m?

9 rry2 144 m?

1. Say whether the following are true or false. Make any false statements true.

a. \72=7
b. \72= 49
C. V16 +9=25
d. J16+9=5
e. V62= 36
f. V6 _ 4

9 3

2. Revise: calculate.

Example: \12:12 Note: We have used the * symbol for multiplication,
=12 instead of the usual x, to save space.

a. 2.2 b. 33

C. V4.4 d. 5.5

e. V66 f. V88

g- v10-10 h. \7-7

i \9-9 o1

3. Represent the square root differently (with numbers that are not square numbers).

Example 1: 222 Example 2: 2:2.2.2.2
=22 x\2 =\2-2 x\2:2 x\[ 2
=2 x\2 =2x2xy{ 2
=2 \/7 =92 \/7

34
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bA b4 b4 A4 A4
R =B e@el |
b4 _bd

a. 3.3.3 b. V6-6-6 C. 1/8-8-8
d. V9.9.9 e. v5.5.5 f. \4.4.4
g. V¥3-3:3:3-3 N. \4-4-4-4-4 i. N7-7.7-7-7
j- V8-8-8:8-8
k. Write down what you did.
Share it with a family
member.

4. Represent the square root differently.

Example: 8 =\/2x2x2

=22 x\[2

=2X\/7

=2V 2
a. v12 b. \45 C. \28
d. \20 e. \24 f. V18

5. Look at the example and complete the following:

Example:  32=9 therefore V9 =3

a. 52 b. 92 c. 72
d. 2 e. 1002 f. V36
g. 81 h. V625 oA
. V8
k. Write down what you

did. Share it with a family

member.

Problem solving

Represent the square root of any four-digit number using prime factorisation.
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If the first step in the pattern is 1, the secom':rlr 'Step in the pattern is 8 and the third
step is 27, what is the tenth step in the pattern?

Number Cube the number Answer
a. 2 B=(2x2x2) 8

1. Complete the table.

0
~ o | w

2. Answer positive or negative without calculating.

Example: (-3)%is negative because (-3) x (=3) x (=3) =-27
(3)3is positive because (+3) x (+3) x (+3) = 27
a. (4)° b. (16)° c. (-9)°
d. (27)°

36
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3. Write in exponential form.. * b4

Example1: axaxaxbxbxb Example 2: 4x4xmxmxm
=a3xb3 =42xm3
=16m?

. bxbxbxmxmxm | |

b. 3x3x3x3xexe | |

C.2x2x2xnxnxnxn| |

d mxmxmxnxnxn | |

€. 4x4x4 | |

4. Calculate.

Example: 327

=3x3x3

=3
a. 125 b. Y64 c. T
d. Y8 e. 0

5. Calculate the cube root using the example to help you.

. 3
Example: 3‘1 729 729 | 3 Is 729 divisible by 32
=3(3.3.33.3.3 243 | 3 Yes,
=33 81 3 o 742+9=18,
=9 27 3 181s divisible by 3
9 3
3 3
1
a. 216 b. 19 683

Problem solving

Calculate the cube root of any four digit number using prime factorisation.
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What is the length, height and width of thesréﬁcubes?

3
64 3 216 m

8m3

1. Say whether the following are true or false:
Q. 32=12

b. ¥73= 49

c. 27=27
d. w:s

e. 393=73
2. Revise: calculate.

Example: 12-12-12
=12

a. ¥10-10-10 b. 5-5.5

c. 3333 d. 111111

e. Y7.7.7 f. J4.4.4

3. Calculate.

Example: 382
=32222
=222 =2
=2 xw
=232

a. 9.3

38
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A & J
c. Y497 d. V648
e. Y416 f. ¥10-100

4. Calculate.

Example: 714

= V8 x 2 8=2x2x2=2

= 3% 2 B =¥ =2

:2%/7
a. o4 b. Y54 c. 372
d. J81 e. V80 f. 80

5. Look at the example and complete the following:

Example: 23 =8 therefore {8 =2

a. 3° b. 4° c. 7?
d. 9° e. I° f. Y64

Problem solving

Find a three-digit cube number that is between 500 and 600.
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Read the following:

Write the last speech bubble for this conversation.
1. Complete the following, using the example to guide you:

Example 10x10x10x10x10x10x 10

=10 000 000
=107

a. 10x10= b. 10x 10x 10 x 10=

c. 10x10x10x 10x 10x 10= d. 10x10x10%10% 10 =

e. 10x10x 10=

2. Write as a natural number:
a. 10¢ b. 10 c. 108 d. 108 e. 10°

40
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3. Wirite the following numbers in scientific notation: 4

Example: 76 430 202
=7,6430202 x 107

a. 2567 389 . 32876 843
c. 35784 321 d. 99 999 999
e. 126 589 543 f. 101 101 101

4. Write the following in standard notation:

Example: 7,6430202 x 107

=76 430 202
a. 7,834561 x 10¢ = b. 8,4762 x 10% =
C. 8,99945671 x 108 = d. 9,9345678 x 107 =
e. 58384567 x 107 = f. 11,34529 x 105 =

Problem solving

Write a number sentence, using scientific notation, for one hundred thousand plus one million multiplied
by ten to the power of two.
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The laws of exponents are also
called the laws of powers or
indices. What do you think this
means?¢ In this worksheet you
will learn that

XM XM= xmin

The exponent of a number
says how many fimes
to use the numberin a
multiplication.
Eg.28=2x2x2

1. Solve.

Example: Test:

23 x 22 23 x 22

=23%2 =8x 4

— 7 =32

=32

a. 3x3' = b. 94x92= c. 1"x17=

d. 102x10¢=

©» 94 2 8 4 § G 7 8 © 10 91U 92 18
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2. Simplify and test your answer.

Example: Test your answer: x = 2
X3 x x* 23 x 24 et
= x5+ =8x 16 =2
=7 =128 =128
Q. ¢zxct= b. m*xm= C. p/ xp*=
test with ¢ =2 test with m =3 test withp =2
d. q3xq7= €. ¥dxx8= f. s7 x §2 =
test with ¢ =3 test with x = 4 test withs =5
3. Why can we say: a" x a" = a"*"? Give three examples.
Q. b. C.

Problem solving

If the answer is d4+2, write a sum and the rule for the answer.
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d. 8]2+88=
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2. Solve and test your answer.

Example: Test your answer: x = 2
P e 2°+2% and 25+ 23
=x>3 =253 =32+8
=2 =92 = A
=4 25 23 = 25 -3
a. pP+pd= b. zZ7+z4= C. f+ed=
Test withp =2 Test withz =3 Test with e = 2
d. 7 +x¢= €. 7+ = f. g20+g]5=
Test withx =3 Test with s = 2 Test withg=3

Problem solving

If the answer is ¢>-¢

, write a sum for it.
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Revise the following:

Today we are going to learn that:

1. Simplify.

Example: Test:

(2°)? (29)2

= 23x2 — (8)2

=2 = 64

=64

a. (22) b. (1) c. (77)*

d. (3)? e. (152)° f. (127)"
2. Simplify.

Example: Test your answer: x = 2

(x3)2 (232 and 2%

= 32 =82 =26

=yt =64 =64

(23) 2 = 23)(2

b. (p2)6

46
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3. Solve.

Example:

(3x?)°

=303 x 23
=33 x x¢
= x®

a. (2¢%! b. (4g°)° c. (9r9)¢

d. (106%)* e. (23¢'9)2 £, (146)3

4. Solve.
Example:

(a x t)"

=anxtn

a. (rxs) b. (bxc) C. (xxy)

d. (axd)" e. (axc) f. (exg)

Problem solving

If the answer is a¢ x b¢, write a sum for the answer.
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Today we are going to learn that:

1. Solve: what will each number to the power of 0, 1, 2 and 3 be?

Example

82 el 82 g2

=] :3 :9 :27

a. 12 b. 8 c. 4
d. 13 e. 9 f. 7

2. Solve: what will each number to the power of 0 and 1 be?

Example:

O 94 2 8 4 8§ G 7 8 © 190 91 12 18 14
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3. Simplify
Example:
(4x?)°
=1
a. (6x7)° b. (4y%)° c. (7k)°
d. (9r)° e. (8s'9)° f. (13p')°

4. Simplify using both methods.

Example: a*+a a* means =+
= axaxaxa = {0
= aaaa =4
e (which is the same as
aaaa =1
aaaa).
=1
a. at+at b. 3+,3 c. md=md
d. w?2+w? e. y +y A A

Problem solving

If the answer is 1, write a sum and the rule for the answer.
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Write down 3 examples of each of these.

Square Square Cube Cube root
number root number

1. Calculate the following:
Example: (-¢°)
=— (6% 6)
=-36

a. (-8 b. (77 c. (<92

d. (-10?) e. (6% f. (112

2. Calculate the following:

Example: (-6
=—(6x6x6)
=-216

50
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3. Calculate the following:

Example: 9

=-3
a.-V36 b. 49 c. V16
d. V8I e. V4 £ -+ 64

4. Calculate the following:

Example: g
=-2
S 8 3
a. V8 b. V=27 c. V=125
3 8 8
d. V64 e. V125 f. N —64

Problem solving

Square negative fifteen.

18 196 17 18 19 20 21 22 28 24 26 26 2r 26 20 0



@alSllaiienSiwilintmilliplefeperalicn’s
v Sqlaietandicibelnimbersisaliares
A7 = el cuor reels)

Revision: What does BODMAS mean? Write it down

“ »p 2T OQ W

1. Calculate.

Example: (7 +¢)+ (23
=13+8
=21

a. (8+5)+ (2% = b. (2°)-(3+2)= c. (7+6)+(7?) =

d. (4+2)- (59 = e. (3)-(3+2) = f.(5-1)+ (49 =

2. Calculate.

Example: (32)-(4-5)
=9-(-1)
=10

a. (19 +(3-5) = b. (6?) - (6-8) = C. (4)-(5-7) =

. (8-7)-(4%) = . (9-10) + (23 = f. (6-7)+(7%)=

- 52

O 49 2 8 4 8 6 ¥ 8 © 90 91 92 18 14



Ibi N }4. }4

SR H !

3. Calculate.

Example: 9+ (5+1)
=3+6

=9
Q. N4+ (2 +3) .36 + (5 + 6) c. (8+4)+327
d. B4 — (2 +1) e. (6+8) +\144 f. (4-3) +16
4. Calculate.
Example: 3125-(3-8)

=5-(-5)

=10
a4+ (5-¢) bN64 - (5-6) c. (8-10) +V36
d. (9-12) +38 e 125 (6-9) f. (~4-7)+\9

5. Calculate.

a.  N25)+(5+4)+(6) =

b. (97 +(36)-(6+2) =

c. [125)+(3)+(5-6)=

d.  (5+4)-(5°)-(8) =

e. (10-5) + (81) - (6?) =

f. (13) — (3-4) - (\144) =

Problem solving

If the answer is one hundred and the calculation has three operations, with a cube root and a square
number, what could the calculation be?
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Write down all the rules and definitions yrérﬁ'k'now about exponents and the
calculation of exponents.

1. Calculate.

Example: 23
22
_ 2x2x2 or = 282 Remember
T 2x2 =2 B
_ 8 =2 i
4
=2
a. 4 b. 7 c. 117
41 73 117
d. 10° e. 8 £ 90
102 8? 94

2. Calculate and simplify your answer if possible.

Example: ( 3

2 312
4 ) N You did it like this. ' ( 4 )
32
42 ...andyourfiend " (22)2
D sc B like this. ’ B 32
N Talk about it. '
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3. Calculate.

Example: 9

{33
E - Youdid it like this. ' =\/§
V9 . .-
235 : nIs ur frien 5
5
16 Nia
A Y34 S \g

Problem solving

Write an algebraic expression where the numerator and denominator are written in exponential form.

18 16 17 18 19 20 21

22 28 24 28 25 2y 23 20 v

9! HX

Sign:
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examples of each.

a. 3,57,9

What does each statement tell you. Give tWo more

b. 2,4,6,8

Numeric patterns are
commonly divided into
arithmetic (made by adding
or subtracting a number
each time) and geometric
(which involve multiplying

or dividing by a number).
Some geometric patterns
are exponential, that is, they
are made by multiplying by
an exponent.

1. What is the constant difference between the consecutive terms?

c. 9,6,30

d. 7,14, 21,28

e. 1,234

f.

6,12,18, 24

a. 3,9, 27,81

b. 9,-27,81,-243

2. What is the constant ratio between the consecutive terms?

c. 5,25, 125, - 625

d. 8, 16,32, 64

e. 2,-8,32,-128

f. 10, -100, 1 000, -10 000

a. 1,4,10,19

b. 2,5 7,11

S

3. Do these patterns have a constant difference or a constant ratio or neither?

3.7,13, 21

d. 12,10, 6,0

e. 2,6,13,23

f.

7,13,25, 43

a. 5,-15,45,-135

b. 6,24, 96, 384

C.

4. What is the constant difference or ratio between the consecutive terms?

1,9,17,25

. 4,-20, 100, =500

e. 8,2,-4,-10

56
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5. Complete the table and then state the rule. 4

Example: | position 1 2 3 4 5 n Rule? The
term x 3.
Value of the term 3 6 9 12 15 nx3

i. Complete the table.
i. State the rule.
iii. Determine term value as asked.

d. | position 2 4 b 8 n
Value of the term 4 8 16

Rule?¢ What will the value of the 20 term be?

B. [position 5 15 25 35 n
Value of the term 12 22

Rule¢ What will the value of the 45" term be?

C. | Position ] 2 3 4 5 n
Value of the term -12 -15

Rulee  What will the value of the 46™ term be?

d. |Position ] 2 3 4 5 n
Value of the term 4 9 25

Rulee  What will the value of the n'h term be?

€. | Position 0 1 3 4 n
Value of the term 2 6 8

Rule? What will the value of the n term be?

Problem solving

a. If the constant ratio is =8, what could a sequence of numbers be?

b. Draw diagrams to illustrate the arithmetic patterns in questions 2a and d and the geometric patterns
in 5a and d.
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Numeric paiilerns continted

Talk about this.

15" term 27 term 3 term I 4 term I 5t term '
-— - —
Position of hexagon in pattern ] 2 3 4 5 n
Number of matches ¢ 12 18 24 30
ix? ' 2x6 ' 3x6 ' 4x6 ' 5x6 '
Read the top row.
The positions: 15t term, 29 term, 3@ term, 4™ term, 5" term, n" term

If the 279 term’s position is 2 and its value is 12 the rule is 2 x 6 = 12. Does this rule (n x é) hold frue for
the other positionse What is the value of the 15 term?

1. Draw more matchsticks to make the next pattern in a sequence of hexagons.

Hexagon pattern 1: Hexagon pattern 2:

What will the next
pattern be?

The rule: add one
matchstick fo each
side.

(1 x 6)

2. Calculate the number of matchsticks used.
a. 1*"hexagon has 1 matchstick perside 1 x 6 =6

b. 2" hexagon has 2 matchsticks per side

c. 3@ hexagon has 3 matchsticks per side

d. 4™ hexagon has 4 matchsticks per side
n is the position
3. Record your results in this table. of the ferm. l

Position of hexagon in pattern 1 2 3 4 5 6 10 n
Number of matches

10" hexagon =

n'" hexagon =

58
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4. Complete the following: b4 b4

Example: 8, 15, 22, 29, ...
Term 1 2 3 4 18 n
Value of the term 8 15 22 29 127 7(n) +1

Add 7 to the previous position.

7 x the position of the ferm + 1 __.

7(n) + 1, where “n" is the position of the term.
7(n) + 1, where “n" is a natural number.

a. 13,25, 37, 49...
Term 1 2 3 4 17 n
Value of the term
b. 6,11 16,21 ...
Term 1 2 3 4 22 n
Value of the term
c.357,9..

Term 1 2 3 4 4] n
Value of the term

5. Draw and complete your own tables using the following information:
a. 4(n) + 1

Term n
Value of the term
b. 6(n) + 1

Term n
Value of the term
c. 8(n) +3

Term n
Value of the term

Problem solving

a. Draw the first three terms of a triangular number pattern (as you did for a hexagon using matches
in question 1).

Identify the rule.
Complete the table.

Position of ___in pattern 1 2 3 4 5 10 n
Number of matches

b. Then do similar tables, but only for the first three terms, for these patterns.
i. Square number pattern ii. Pentagonal number pattern
ii. Octagonal number pattern

18 196 17 18 19 20 21 22 28 24 26 26 2r 26 20 0
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Inpuiiandloulpul values

In Grade 7 you learned about input and output values. Make a drawing to illustrate input and
output values.

Input

Example:

o o AN O

L/

1. Complete the following:

~

Process Output

-

-

N W

v

11

t=px2+3

N
SUN

15
19

t=px4-2

T
ST

L/

v

t=px2+7

N
ST

60

t=px2+3 This is the rule for this
0x2+3=3(1=3) . flow diagram.
2x2+3=7(t=7)

4x2+3=11(t=11)
6x2+3=15(t=195)

8x2+3=19 (t=19)

60
74

p t
b.[ 5
7 ]
11 > g=px2+10 :
15 |
L N\
p t
d.[ g
32 [, N
46 > t=px4-8 :
L7
i N
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2. What is the rule? P4 4

I O O T 2 )
| L

Example: 48) -1 =31
- t 412) =1 =47
8 31 }
4(20)-1=79
0 & / Y 4(36) - 1=143
20 > | 79 i
36 7 \\: 143 4(68) - 1 =271
68 271 The rule is: 4(p) - 1 =¢
P ; , t
a. 4 - b. 0 .
13 & / 52 18 & / >
22 > — 97 16 |> o ¢
3] P \ ]42 _44 L \ _20
40 o 3 142 o A . -
P ; , t
c.[ 5 o art L
s ) 8 32 [0 72
6 > > 14 64 1> 7 264
8 I 22 512 | 3057
10 - R 30 1024/ \6124

Input and output values.

3. Describe the relationship between the numbers in the top row and those in the
bottom row of the table. Then write down the values for m and n.

Example:

-2 -1 0 m 2 3 m = ] n = 24
y 30 | 27 n 21 18 | 15 | Ruleisy=-3x+ 24

Al y 3| =2 m /| o | 2 | m= n=
y -1 0 1 2 3 n Rule is

o. 1 2131 4 m]| 6 |m= n=
y 4 n 14 | Ruleis

Problem solving

Ifs=rx5-9, where r=-2, whatis s¢
y =—x+ (- 3) is the rule. Show this in a table withx =to-3,-2,-1,0, 1, 2

18 196 17 18 19 20 21 22 28 24 26 26 2r 26 20 0



Match the words with the algebraic equation. This is an algebraic \

equation
variable power = exponent '.

operator
CoefﬁCienf \\A.‘;Xz /
/A +5=12
constant
constant

base of the power

An algebraic expression looks like this: 40% + 5 =
We read: four times a to the power of 2, plus 5.
1. Circle the variable.
a.x+7=10 b. 2x+5=9 c. 8+x=10

2. Circle the constant.
a.x+8=14 b. 3x+10=19 c. 5+9=20

3. Circle the coefficient.
Q. 8x b. %9a C. 4x+2=10

4. Circle the operator.
a. 8xx b. %a C. 4x+2=10

5. Circle the power/exponent.
a. 52 b. 3%+ 22=3]1 c. 42+13=17

6. Circle the equations with “like terms”.

Q. ba+ 7a= b. 2a + 3b = Cc. 7b+ 19 = Like and unlike terms:

We can add “3 apples”
q q q q and "4 apples”, but we
7. Circle the equations with “unlike terms”. Conno add 3 apples: and
“4 pears”.

a. ba+ 3a = b. 7x+2y= C. 7x+2x=

8. Circle the algebraic expression.

a. 2a+7 b. 7a c. 3a+22

62
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9. Circle the algebraic equations. 4 ‘
a. 3a+2=10 b. 106 C. 7b+2=16

10. Revision: Write an algebraic expression for each of the following descriptions:

a. Six more than a certain number.

b. Six less than a certain number.

c. A certain number less than six.

d. A number repeated as a term three times.

. A certain number times itself.

continued @&
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11. Explain the following algebraic tefhiérri'r'iyi')’ur own words:

a. What does 3 meanin 3, 9, 27, 81...3"2

b. What does 2"+ 1 meanin3, 5,9, ..2"+ 12

b. What does 3" 7 mean in -4, 2, 20, ...3" =72

64
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d. For which values of n will the sequence: 16, 22, 28, 34, 40, ..., have the 4
rule 6(n + 1) + 42 '

e. What does n represent in the following sequence: 8, 10, 14, 22, ..., with the rule
6+ 22

f. Whatis the role of 7(n)+2 in the sequence 9, 16, 23, 30, ...7(n) + 2¢

Problem solving

Create an algebraic expression with three like and three unlike terms.
What does n mean in 7(n + 2)2 (n™ term)
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Discuss this:

We can add “3 apples” and “4 apples”, but we cannot add “3 apples” and “4
pears”.

Give 5 examples of like terms.

1. Simplify.

Example: 3a + 4a Underline the a. 5a+3a = b. ém -2m=
=7q variable in red.

Underline the
constant in blue.

C. 7x—2x= d. In+5n= e. 9z+7z= f. 3t+ 5t =
2. Simplify.
Example: 302+ 5a2 Underline the a. la®+2q%= b. 8r*+5r2=
= 842 variable in red.
Note: 32 + 542 Underline the
% Fioh St constant in blue.

C. 22+ 4x? = d. 42— 3¢ = e. 3m?-2m?= f. 5p2—2b2=

3. Calculate.
Example 1: 5x? + 4x? = 9x? Example 2: 5x + 4x? = 5x + 4x?

a. 4x?+ 2% = b. 5x2+ 5x = C. 8a?-5b%=

d. 8a%+2a= e. 3b3+3b= f 86— 003 =

66
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4. Simplify. 4 ‘

Example: 3a? x 4a?
= (3a?) (4a?) =3x4xa’xa’=12xa*
=12a*
a. 2a x 3a = b. 2¢? x 5¢2 =
C. 5b% x 4b% = d. 7¢ x 8¢ =
e. 6bx2b= f. 5a® x 4a* =
5. Simplify.

Example: 3a?+ 4a?

_% _ 3, &
4a? 4 a?
_3
4
a. la+7a= b. 3f+5f=
C. 4a?+2a%= d. 563 +2p% =
e. 9¢+9c= f. 3x+bx =

Problem solving

Create a sum with six like terms. Simplify it.
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What is an integer¢ Give some examples.
Revise the following:

e A positive number x a positive number = a positive number

* A negative number x a negative number = a positive number

* A negative number x a positive number = a negative number

e A positive number + a positive number = a positive number

* A negative number + a negative number = a negative number

* A positive number + a negative number = a positive or a negative number
1. Simplify.

Exumple: —3q-4a Underllne -I-he a. _5a + 3a = b. _6m - 2m =

= 74 variable in red.

Underline the
constant in blue.

c. /x—2x= d. ITn-5n= e. 9z+7z= f. 3t+ 5=

2. Simplify.

Example: -3a?-5a? Underline the q. 1e°~2a° = b. 8r°-5r°=
= _842 variable in red.

Underline the
constant in blue.

C. 2x*—x?= d. —4t?-3t? = e. 3m?-2m?= f. =5b%-2b%=
3. Simplify.

Example 1: 5x? — 4x? = x? Example 2: 5x + 4x? = 5x + 4x?
a. —4x?+ 2x* = b. —5x?+ 5x = Cc. —8a?-5b%=

e. -3b°+3b=

68
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4. Simplify. 4 {
Example: 3a? x 4a? a. 2a x-3a = b. —2¢% x =5¢?% =
= (3a?)(4a?)
= 12q*
c. —5b% x 4b% = d. -7¢ x 8¢ = e. —b6bx2b= f. 302 x —4q2 =

5. Calculate.

Example: 3a? + 4a? a. -la+7a= b. 3f+-5f=
_ 3a?
T 42
_ 3

4

C. —4q?+2q2 = d. —5p3+ 2p3 = e. 9c+-9c= L =8 5 e =

Problem solving

Share with your family what like terms are.
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Read through this problem and underline the key concepts.

The relationship between a boy’'s age (x years old) and his mother’'s age is given
as 25 + x. How can this relationship be used to find the mother's age if we know
the boy’'s age (in this example, 11 years)?

25+ 11 =36

1. Write a number sentence, algebraic expression or algebraic equation to help you
solf the following problem:s:

a. If Peteris seven years younger than Jabu and Jabu is two years older than Tshepo,
how old are Jabu and Tshepo if Peteris 12 years old?2

b. Sandra buys three more apples than Lebo bought. Lebo has seven apples left
after he has sold 17 apples. If Sandra only sells eight apples, how many does she
have lefte

c. Thabois 10 cm taller than Lebo, and Lebo is 7cm shorter than Mpho. How tall is
Mpho if Thabo is 178 cm tall?

70
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d. Tshepo gets RS more than Alwin. Alwin get R2 less than Lebo A ey ‘
. . . D\

How much more does Tshepo get than Lebo if Lebo gets R202

e. James weighs 80 kg and Jenny weighs x kg less. How much do they weigh
togethere

f. Tea Company A makes 700 more tea-bags than Tea Company B. Tea Company
B makes 300 tea-bags less than Tea Company C. How much more must Tea
Company A produce to make 5 000 tea-bags per day, if Tea Company C
produces 3 600 tea bags per daye

Problem solving

Create your own word problem and get a friend to tfry it out.

18 196 17 18 19 20 21 22 28 24 26 26 2r 26 20 0



ise‘r up algebraiciequalions

Talk about this: Altogether

-_—

Sipho has seven marbles and John has five. How many do they have altogether?

What is the keyword in the problem telling you which operation to use?2

What does “altogether” tell us? Addition is probably the
\ operation (that is needed)

What are the quantities?

. Sipho’sgmorbles

e John's(5)marbles

What is the relationship?
The relationship is Sipho's marbles + John's marbles = total marbles

The number sentenceis: 7+5=__

1. Solve the following:

Example:
Sipho has 7n marbles and John has 5n. How many do they have altogether?

Keyword: addition
Relationship: Sipho's marbles + John's marble = total marbles
Number sentence: 7n +5n=12n

a. Mpho, Ryna and Gugu have 15 books altogether. Mpho has two books and
Gugu has nine books. How many books does Ryna have?

Keyword:

Relationship:

Number sentence:

b. Belinda is on page 84 of her book. The book has 250 pages. How many pages
does she still have to read?

Keyword:

Relationship:

Number sentence:
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c. Thomas read é4 pages and Linda read 52. How many more pages did 4
Thomas read?

Keyword:

Relationship:

Number sentence:

d. Thabo buys x amount of toffees. He has eight left from yesterday. If today he eats
half of all the toffees he bought, he will have 3 left for tomorrow. How many did
he buy?

Keyword:

Relationship:

Number sentence:

2. Write a different number sentences for each statement.

a. Money earned each month — expenses = money available each month

b. Speed x time = distance

c. Distance from A to B + distance from B to C = distance A to C.

Problem solving

Kabelo has a certain number of computer games. He gets four more for his birthday. How many games
did he have before his birthday if he now has 37 games?
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The additive inverse of -4 is 4, and the Talk about the reciprocal of a

additive inverse of 4 is —4. number.
number additive inverse number its reciprocal
U+ 4=0 4
Ar4=0 What do you notice? To get the
reciprocal of a number, just divide
number additive inverse 1 by the number.
1. Revision.
a. What is the inverse operation of addition?2
b. What is the inverse operation of subfraction?
c. Whatis the inverse operation of multiplication?
d. What is the inverse operation of division?
2. Complete.
Example: -4___ =0
=-4+4=0
a.-5__ =0 b.-9__ =0 c.11__=0
d 6__ =0 e.-10__=0 f.-2_ =0

3. What is the additive inverse? Show your calculation to check that the sum of
a number and its additive inverse equails zero.

Example: -9
-9+9=0 9 is the additive inverse, since -9 + 9 =0

o= b. -9

74
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4. Complete.
Example: 4x___ =1
4xy=1

a. 5x =1 b. 7 x =1 c. 1 x =]

5. What is the reciprical of the following? Show your calculation to check that a
number multiplied by its reciprocal equals 1.

Example:
The reciprocal of 4 is %since 4 x% =1
a. 5 1 1
b. 8 € 10
d. 7 e. 3 f11

Problem solving

What is the multiplicative and additive inverse of 322
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Now write down five different equations.

1. Solve for x.

Example: x+5=-4
x+5-5=-4-5

x=-9
a. x+3=7 b. x—-6=2
c.x-10=5 d. x-8=6
e.x+5=4 f.x=-11=7

2. Solve for x:

Example: x+3+2=-8

x+5=-8

x+5-5=-8-5

x=-13
Q. x+2-4=6 b.x+7+2-3=9
c.x+5+-8=-5 d. x-8+3=7

6. x+4-2+6=-2

f.x+11-7+9=7

O 191 2 8 4 8 B ¥ & © 10
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3. Solve for x: ‘
Example: x -2+ 3=_5 Q. x+3+2=4 b. x+8+7=-8 4
x+1=-5
x+1-1=-5-]
x=-6
C.x+6+6=3 d. x-9-8=-3 e. x-5-4=7 f.x-11+5=-7
4. Solve for x: a. 3x=27 b. 5x+x=18

Example: 2x=16

¥

=8

] Nl
N

c. 2x-4=10 d. 7x=28 e. 5m =25 f. 15ab =30

5. Solve for x:

(@]
&

1
N

o
IS

Il
(@]

Example:

NI Wi wi
x
w
Il
N
X
w

wig
1
N
N
5
Ni®
I
~N

Problem solving

Solve for a, if a divided by 25 equals 100.

16 17 18 19 20 21 22 28 24 286 26 2r 26 20 IV



0 66 8« v 4 68 Ve Gv we [v v GL 8- 40 b Gb 90 EGL &b CL O G

6L
>

2 8 6 9 € 4 [ 0

-7

v) - () =

=X4,X°0

L= =Xg +XG D
79l =

=% +9°q =8+ 'O
"T- = X YIM WY Sy} §ng swins Swps sy} oq ‘T

x—(,x) :91dwpxg

usyy p=xy °§

— el =XG+6 O =g+ P
=vl—z¢4 =0E+ef =g-XP
=X§ +XG 'O =X¢+9 °q =8+ ‘D
=0l +¢X 70 =ll+X 9 =¢+X P ‘BUIYIOWIOS JO SNIDA  “ A
Y} MOoys o} Jayjeboy
€- = X YiM awy siy} §nq swins swps sy} oq 'y padnosb (+ pup x - ‘+) S+y=
$104012d0 PUD S|OQWIAS S+ (z)z=
‘sIgUINU S| UOISSaICXD Uy G+ :o/dwpxg
usyy g=xy 'L
=vl—z4 =0E+¢ =g-P
<
o)
G=€+7=9+D ‘swa|qoud .
usy} ‘€ =qpuo z=n \ JO AJSUDA D A|0S URURIUR Ao \
=0+X 0 J1'6°8 ‘oA 0} usAIB djay oy suoissaidxe Y LM_ES SR
2q Aow 8|gqpLDA Jo suoppnba ul pasn ﬁwmw__ooh Mw mwwm
e By} Jo en[pA 8y 20 U s1a4e] 9say] HENE) BREER]
. S ._ﬁ.mw = JSalpuwayipuwl Ul ajnjlisqns o} ubawl }I S90p JPYM
+.¢) =
G+, :9dwpxg

,w» I3
"y vy

A A4 AA A
YO YT YT YT W9

usyp ‘e =xy ¢




0 66 8« v 4 68 Ve Gv we [v v GL 8- 40 b Gb 90 EGL &b CL O G

18

"UoIssaIdxa INOA Uj SUOKODI 8PNIDUI ISNW NOA

"X 1O} 9— SINISANS UBY} PUD S|QPUDA INOA SO X BUISN UOISsaIdXS D10IqeB|0 WId)-83I1y} D 8}081)

3€ = X' J] UOISS2.CXD INOA JO SNJDA DU} S| {OUM

g8 2 O 68 9 € 4 [ 0

08

BUIA|OS W]qOId 9l =214 yl=x/ "8 6 =Xe— P
y=X¢ O ¢l-=%9-"q Ol=¢- '©
-=x
S _ 5
c=X¢-X"} G=Xy—%x4 'O /=X[| +X P ol T
0l =x— :9dwbxg
X 10} OA[OS */
==X =X—cX- 9 =X—X P
€=X0l —X¢- 0 7 =% +X8 'qQ 8=XG—-Xy ‘D
p-=x
V- _ v . ; i
ﬂlwﬂl =X+ 0 =X+ HR.lNR. o)
91 =1p-

{
Wl

»
vy w9
P A4 P4 A

YO Y YL O¥Y YT YT WA

91 =x9 —xg :9|dwpx3

X 10§ A0S '

~"p- =X 3wy sly} §ng swins SWDs 3y} oq 9

\( B¢

PRNWILSD Lol NIISGNEH



I O G Ve ¢v e ¢ 0 G 8L 4 Ob & b €0 @b L O 6 2 8 6 9 € 4 [ 0

4]

"UBASS §| ‘BUIU-AlUBM] AQ PBSDBIDBP 48quINU D 82IM} 10} UoIDNDS JIPIGEB|D UD SJLIM

“INOJ-AJUBM] S| JSQUINU D 921M} 10§ UoIPNDS DIDIGEBID UD 1M

BuiAjos wia|qold

88 ="l1-74 by =X/~ "9 [8—=% P
£-=9-%¢ yl-=9 -1~ 'O 0l-=8-% P . . .
y9 =%8- "0 GC=%G 9 9l=% 'O
(r-le-=
xZ— s
— -—
(ouo Asod) | = & = z- = z- Joy} BON
(2 p—=x
& _ &
8 T
8 =X¢-
. . . - Aq uolpnba 8y} JO sepPIs Yoq SPIAIP :uolpNba 8y} SA|0S Of 8 = XZ— J| X 10} OA|0S
9=y—-X¢ O ¢l=¢+%G 9 6=1+X O
:9|dwpx3
L= *JOMSUD INOA |S8} puD X 10} SA|OS ‘|
L+9=
L+(2le=
| +%¢ BT
— S *S|OQUUAS
€ ¢ lmx ik |02l PWaYoW \
9 = xg Buisn ‘swps sy}
€ Ag uolpnbae 8y} Jo sepIs Ujod SPIAIP Usy] — 10 sBuIy} om} jouy
9 =x¢ : U615 (=) jonbs Buy sAos uolpnba uy
l-Z=1-1+%¢ SN UEYEAD U suoypnba UD S| JOYM
“uolpnbs 8y} JO sEPIS Y4od o} |- PPy
'sdajs omj sasinbal uoioNbe sy} A0S Of ‘BuIyLowos Jo aNjDA 8yl MOYS Jaytebol Jpy} (+ pup x ‘— ‘+)
[ = | +X¢ Jl X IO} A0S SIojp1edo Ag payull SaIIIUDND JO UOI}O9||0D D S| UoIsSaIdXd UD JOYL MOUY NOA
:9|dwbx3
,4 *JI9MSUD INOA |S3} pUD X 10} BA|OS T

»
: .».AfA A&/
PA bA A M

Y Y ¥YY ¥Y w9



68

» 10 Y1paig b puo WD X7 0 YyiBus| o Yiim ajBunidsl b |0 DBl 8yl pul{ P

0 66 8 v 04 68 Ve v we ¢ v GL 8> 40 b Sl b

€ &b L O 6 8 &4 O 8§ ¥ € 4 [ O

v8

'O AQ USALP S8I18WO|Y JO JoqUINU 8y} PUI "W 08 [ 9A0IP Adyl Jayiaboyy
"DIPIOGDYS SIW SD I0J SO 8IM} SA0IP DID|OGDYS JW ‘Sl JO Junown UsAIB b Ul 'y

£MOU IPUDY] S| P|O MOH “alydos
SD PO SD 92IML 87 [IM IPUDY] SI08A 821y] U] *alydog uny] Jop|o SI0SA XIs si Ipupy] B

¥ =X Uaym £ 9Jp|NDJOD ‘| + X =A | )

Yipim
oyl puUI "WD GZ| Sl elewuad syl pup WwWd §'/¢ st dow iojnbunioal b Jo yibus| ay| ‘o

‘laquinu
Bl PUI4 "§— SI JI8BMSUD Y1 PUD Z— AQ Pal|dilinW S SUIU PUD JoquINU D JO WINS 8y ‘g

3% JO SUIB) Ul 8q yibus|
S [|IM JOYM ‘WD X7 S| YIp0aIqg Si PUD ;WD (X9 — ,X¢) Sl 8|Bun}o8l D JO DBI0 8y} §| o

“JaquUNU 8y} PUId “0g SI 1NS81 8Yj Jaquunu O saWilj INOJ Of POPPD SI XIS USYM ‘0
:BUIMOJ|0} BY} A0S ‘T

El=1+X 1} 9—=X- "9

91=8-%"19 El=G+X D

"X 10} DA|OS :UOISIADY ‘|

"X JO SWIIS] Ul JSMSUD INOA SIM ‘WD | + X7,

»
P vy
P A4 P4 A

YO Y. YT ¥YS YT YT ¥ VA

‘wajqoid b BujAjos uaym asn NOA spIom ASd| 8y} umop UM

7rAL

SW3)go.d punjocH




0 66 8« v 4 88 We Cv we ¢ v GL 8> 40 Ob G

L8

Bujajos wiajqoid

*Jl 9AI0S “[DIWoUOW B AQ (UoIssaidxa d10IgaB|D Wid)-I}NW) [DIUILIOUAI0d D BPIAIQ

el

«b b OF G 8

2 8 6 9 € 4 [ 0

98

4 xT . Xz .
7 E E
= X D = G g — & ‘D
[ =& A~
Vo _ Vo _
= =
v _ yo_
1 - 6
V_g-p= v = La
@ @v e 5 Nw W
T-9-ale) = [ A A ¢=x T A AT x F o *
OB X :uoynjsans ybnoiyj §sa 2 :9|dwipx3 & z 9 z
[ [—29- 4 by 9%
‘Apdwis ¢ V= o d
v &= = 5
oL = sjusuodxe JO MD| 8y} 8sN O} S| POYleU Jayjouy &=
V= < _ XX =
o2) = & o
& ~— =
X x |DILIOUOW D §I SIyL X
2 =X :uoinjlsqns ybnouyy 4say w :91dwpx3
*JI9MSUD INOA §sa] “Apdwis ‘|
A _ & . __& - + 0 4 ,AXG = DIWOUA|O
=== 0 =+—= q === P T+ + (X6 - Xp 10! 10d swie)
ST S+X+p  (suusyg) jojwoupy %
b - L= %9 + X + ,XT
o= |-f= b + X (swiuay ) jo1wourg ﬂ<\x
< = PoB o sjusuodxe
~ Z-7 ER X8 (wisy |) [pPlIOUOW
= &
L —<e) = =% e SSNOS|P PUD %007
uoynyysqns ybnouy} jsay [olwoulg O S Siy | ~ wa\xk :9|dwpx3
Aydwis ." ,,

N A A a

Ye ove

A\

T Ye YY O ¥YY YT YT

S|RIWOUOW OIS IS6  UIFAGIS|PILO U]

— PUBIS|DIW oW @S| PItyouo W IPINIF




0 66 v v ¢ 66 Ve v we ¢ v GL 8> 40 b SL ¥k €L &b B0 O G 8§ 4 ©

68

“HAJIdws - (uoissaidxe 21pIgaB|o WiS-9a1y}) [oIWoul) D A Jaquinu Aup Ajdiinw

BujAjos wiajqold

=(+X)y 9 =(r+¥¢ ©
(5 +%)
e emietom . 01T =
Jou 31D G pup X ol +XZ olL+X¢=
OL+Xc= ([§x2)+(xxg) =
s | x|e iz (G+x)z :a|dwbx3
=(x+x+5)e Y =(e+x+4)¢ o Apdwis g
=(g+/) 0l =(9+6)g o
=(X+x+2)L P =(X+x+/)9 0
=(e+z)8 P =(F+6 92
=(l+8)¥ @ =(9+¢)c ©
=(x+x+€)¥ g =y +¥+2)7 O o ri=
R 10 191SDD 8+9=
94X+ X = B ° 10w 1 (yx2)+ (e x2) =
9+Ic+e 9+ X7 + AT = (exg)+(xxg)+(xxg)= Sidy pup € 14 IN M____wnwﬂu.___._h Oyxg+exe=
€| x| & (€+x+ Yz xxxz (p+elz  :odwoxg
WL.MV@ [e+x xx)z :9dwpx3
“Apdwis g :Apadoud aAynquisip ayj Jo asn Bupjpw Buimo||o) 3y} 9JP|NDIDD :UOISIADY ‘|
isuoissaidxa oipiqabip pa|pd asayj aip Aym
§+%X9 +XC Ol +¥g
“l6=22 1 “fre9)e o (v [= ]~ s [« Je
(r+xe+X)C (G+x)c

£9210ou NOA op Jpypm "Buimojjo} sy b %007
¥ =(r+g)9 P =(z+¥s o “'
2. |

22 SUBISSRUAXRIRIRIGIB)| P AljdWie

A A A4 BA
YO Y. YT ¥YY ¥ ¥T ¥Y VT




0 66 8« v 4 66 Ve v we [¢ v GL 8> 40 Ob &b 90 €L ¢ Lk O 6 8 4 ©® § ¥ €& 4 [ 0

16

"6~ = X 10} [0ND3 ||0 BID SIOMSUD 8Y} 8I10UM SUOHDNDS JUSISHIP DAY SIIM

BulAjos wiajqold

06

NNR_.N:( } ERO_.‘/ 9 X =
g+eX =
Aox o 9 dwbxy
‘9JPINDIDI (UOISIADY ‘T
a*vN P 200IMO
=dxd =Ax A = X M D
&ér)a XGNP
ER@ =
s1X9 X o XON=
o9 :91dwpx] =P x02 D = DX D = Xx XD
{Ip|NJIPY P wpuX =
A x X i9|dwipxg
‘9JPINJJDD (UOISIADY °|
avyl 209 ® #GL P
— - - *MOUX
=9 O x =0*8l 9 x =,X9| 'O APDBIID NOA SB1U} UMOP BIUM wo i = X X
‘sjuauodxa Jo

I
vy vy
PA A4 P4 A4

YO Y. YL WY wq

:Buimoj|o} ay} aja|dwod o} ajdwpxa ay} as ‘¢

Y O¥Y Vo

SMD| 8y} Apnjs o} Juppioduwil AoA S|
T X AT = | U} APNJs O} Jupy | 1

2 s9jdwpxy

‘SjUsUOdXa JO SMD| :9SIADY

RIbuISHelcI00] 2UBPNbS PUR! SISGUNU!

RGN ANSIRGWNURUPNBS Y| 31BN R



0 66 8« v 4 66 Ve v we [¢ v GL 8> 40 Ob &b 90 €L ¢ Lk O 6 8 4 ©® § ¥ €& 4 [ 0

€6 26

“AJIdWIS “swuay 8xljun PUD 8l| ‘SISQWINU [PUOHDI BUISN [DIUIOUAIOD D 1M

BujAjos wiajqold

‘PauID3| NOA JDYM JnOGD S3JOU DD uﬁ& % x wv + A A m +A4 wv

‘PAUID3| NOA JOYM Jnogp SBjoU DY = (,Xg - 4g) — (7 x /) A%m_ +Nx$ -
Pk el
= +Q|N =
o7 v Lot 0l _
g 4 v “ T +0S
= (Ay +A8) - (A2 -A6-) + N\mﬂ +\ﬂﬂ q = (Pr-29) +AN3 — 4D |v + (P +2L) 0 gwisp o z 4
l L 3y} 31 oYM HAGIXG v ABI+3 v
5 :9|dwpx3
& MO - :Buimoj|o} 8y} 3JpINJIPD |
4
Nam =
QH+ GN = © ©
“yr ¢ u~cw+~c| umawx%|
| ¥ L L L L
79t T v € V€
~GI_+N§N+AEI+N .Vv“ HNQﬂINGH HN§ﬂ+NGH
;9210u /
(:2y =€) + (o i@mi A J e oA OP oM "PuBLy D Ym AAYID sy oQ

A2 Apdwis 'z

b
31 ST
.P
YO Y. YT ¥YS ¥ ¥T Y1 ¥




0 66 8 v 04 68 Ve v we ¢ v GL 8> 40 b Sl b

G6

&b @b b Ok G 8

2 8 6 9 € 4 [ 0

L AIAWIS "SuuIS) SYljUN PUD 83l PUD SISqWINU [DUolDJ Buisn [DIWOUAIOd D S1UM

BujAjos wiajqold

= EJ;ET?W -m& + (A +2€ +9)y "o

‘POUIDS| NOA JDYM JNOCD SBjOU DW

= (C+%G)x= (9 +x+,x)¢ D

HTW xu$+ (% x28) = (9 +4€ +3)G P

= (4 +.) %% Jxm; + (29 +22) 0

= (g + 37 + X)g - (X - xg-)r - Tw{ﬁ q

= (%G - Xg) + (T +XG)X + (8 + ¥ +,X)Z "o

¢l
Dy +00€ + ;P 1

4
Dy + DT+ DL XY+ P =

(7 +02)0 + (¥ +0E)y+ T W R mv :9|dwpx3

T
31 ST

4 A M4 o ,
YO Y4 Y1 ¥S YT WY VY WA

‘Apdwis -z

-t g

“SWia) 8y} [0 YLIM JUDISUOD

8y} Aldiyinuwi o4 NoA djay [jim syl

—

swusy odf
Sy} 10 oYM

=(e+ W) +(c+X+¥5q

=(L+x)x-(y+x+ g0

Ol +X+2G-=
IR
X=XC—XC—XC+ 0l =

(1 +xg)x—(x—x+G)z :odwpx3

:9p|N3InY |

¥6




0 66 v v ¢ 68 Ve v we [¢ v GL 8L 4Zb 9b

L6

"1 AJIdWIS “sws} S3llUN PUD S| PUD SISQWINU S[0YM PUD [OUOHDI BUISN [DILIOUAIOD D 1M

BujAjos wiajqold

(+5)- g+ o - 2, 28, (2 )
Lq:imm-ﬂ %:E+%N;ﬂmmmgg

= (¢~ NQLI +|v (L+x¢)z+ (Xx-x+/)g O

x £
9L+ [T XS =
x £
Co9lexa g =
& S e
[T Ay g S
X
Loglax—al +ag5 =

Nﬂuo +0l +%| +XE =X +X =

g0l saE ki Toe e
3

€
: +Rm”:RIV + ARIR+WVN +Awkﬂ +NR%v+ ANR.V +Nkmu +ﬁ_.lmm4vkv NO_QEUXN

¥y "3jojndIPD Z

b
31 ST
.P
YO Y4 Y1 ¥S YT WY VY WA

gl b

€ &b L O 6 8 &4 O 8§ ¥ € 4 [ O

96

9477~ D

X
& - -
A TH+AE A
x
[ 0 - NR. =
L
[l A
L X9 WX
x
T
| -9 —,x :9dwox]
“9JD|NJ|D :UOISIADY |
J—— Wm " W a & ( owDs ay}
Aup a1y XX XX A | +¢X v X 210 Y2IYM

*$)20|q 931y} 3y} aipdwo)

7rAL

suolPIRdo UeISINIES



0 66 8« v 4 66 Ve v we [¢ v GL 8> 40 Ob &b 90 €L ¢ Lk O 6 8 4 ©® § ¥ €& 4 [ 0

& pINUNUo

66

86

q v
0)
"g¥ PUD DV SADJ OM} BUj "D juiod siyj
US8MI8Q ,S¥ JO aINsDaW |egoT "epoW Jsnl Ay ‘J0100J104d
D YlIm 8BUD UD sa30W | NOA JIoW 8yl O] ¥ WOI}| 8yl 8AowWSl pup ‘aBun
(AoJ D) UMDIP BUI 8YL|  BUIl O MDIP 48]NI O YHIM SIYJ 10 YIoW D SYOW
SAX :9|BuD xsyey p 2gv :ebup asnigqo ‘O 19 dayg g dajg 7 dajg

M
q v
S S 3
gy aul| 8y} Buojp Ajjopxe
S| oUl| 9SPQg By} 1oy} 0S
Jojonujoid sy} 81010y
"Gy 918 — palisep o|bun "V julod 190 s| (aj0y
U} pul ‘|pIs JBuUUl | [IPWS) UIBLO By} by} OS gV fuswbas
oy} (s siyy ui) Buisn Jojonujoid 8y} 90D|d4 D [9007 "8Uul| b MDIQ
¢ days ;g days | days

43Q :91Bup JyBIY g gV :9|bup 8oy 'O :BUIMOJ|0} B} SSIADY
‘sauy| oy} : ‘;A
vy pua§X® 0} PaaU JyBIW NOA 'sa|BUD BUIMO]|0} Sy} SINSDSW PUD [2GPT *| ‘ '\

A A4
) 9§99y
AT TR

SN USRS (SNBSS :



0 66 v v ¢ 68 Ve v we [¢ v GL 8L 4Zb 9b € &b L O 6 8 &4 O 8§ ¥ € 4 [ O

101 001

aull {ybiols v

50,081 UDY} JoBBIq SI joy} 104001404d D Ypm 8|BUD UD JONISUOD NOA PINOM MOH

* 10jop1501d By} ‘
10 UBIS3P Sy} PUD}SISPUN BujAjos wis|qoid
o} noA djay [|im siyL
*3]2419 D Jo sppd aIp
s3]6uD Jpyj Joquisway

*506 UDYJ JB|IDWIS SI 8|BUD 81N2D Uy
‘NOA apINB O} BUO ISIy BYL BSM
"$8|BUD JO SPUBY JuBISHIP Byt [P 4siT |

o|BuDL} $8192S0S| ) o|Bupu} palbub JYBIY "o IHO :8|BuD 1ybIy I
a|bupl} 8UB|IDDS P o|bup xayay O
*9|BUD 404 O Yiim 9|BuD Uy

yOJ :8|bup 8sn1q0 "y ONW :8|Bup asnjqQ 6

a|bup 8|2y ‘q aibup ybly O

"9|BUD ;G O S SIu} °
0S ‘Gy 0} sjulod aA0gp B|BUD SIY} U0 ADJ PUODSS ﬁv
QY] “JUsWaINSDBW Sy} P8I 0} JBISDS I 9YOW
0} ADJ By} puslXe O} I8|NJ INOA a3 "Iojonlj0Id
Y} UO 9|03s 8y} Yyonal O} Hoys 00} 8q Abwi
9|BuUD 8y} JO ADJ BYL MOJ|0} 1DY} SUolsaNb ay} U v zdoys

L dais WY :olBup xayoy ' [HO :9|Bup 8Ny ‘o

pRAlIuCD “'

29V 3|Bup ,09 b :3]dwpX3

*saInby oupawoab InoA [aqp1 "1ojopioid b Buisn Buimoj|o) 3y} mpiq °
¥.r b4 4§ oL 2907 “10jopy ! IMO||0} 3y} MPIQ T

I A e
N NN N

SRS SYNSWERIS) (SUNISANSURS), Wy (14




0 6 8

2 O e Ve v e v 0 GL 8L 4b 9

€0l

‘JosejolupoNb O ()
e pup ‘a|Bupbu} O UDY} Joyjo uoBAjod Aup (D)
1}ONISU0D JojonlpoId B Buisn

BujAjos wajqoid

‘PIP NOA Joym days Ag dajs umop allM P 0Ll PUL QL D

o0Z PUD ,GEL "G o8LL PUL B9 O

208 ﬁ

*09¢€ o4 dn ppo
SADMID |pISjD[IPRND .O_@CO ,08 P puUD O_@CO
D jo sa|6up ay}
1ou IaquIsWaY -0/ D 8pN|oul $8|BUD 8y} YdIym Jo [piaipjuponb o :ajdwpx]

‘H19gp7 ‘uSAIb s3|Bup om}
3y} yum [p1ajojuppNnb D JoNn1sUCD ‘NOA apInb of s|dwpXxa 3y} asn 'z

HA b4

: 4

: Y »9¢
AN ) U
Y ¥YY ¥YY ¥ ¥Y )

o | A

D22

ab ¥k 6k b Lk O 6 8 4 © § P € w [ 0O

colL

I NoA

1oym dals Ag dals umop allim P oGy PUP ;08 "2

oG/ PUD 59 °q oSGy PUD 06 O

.59 PUD G SPN[OUI $8|BUD 8yi YdIyM Jo ajBupLl D :ajdwbxg

*9]6upyy Jo adA} sy
SWDN °s3|bub UaAIB oM} yim 3[Bupily D Jonisuo) ‘noA apinb o} sjdwpxa ay} asn ‘|

Sqor,
ISy, y,
9 I's10,
* O 1o M.uco.\oa
y

‘ ‘JUBWIBINSDAW By}
PD31 0} ISISDS I PW 0} AbJ
U} PUajXa O} Ja|n1 dY} Asn

uayj ‘Jojopioid ayj uo a|ps

3y} yopai jou saop 3|Bup un

o ApJ 3y} Jl oy} 19quIBWSY




0 6 B« /v ¢ 6@

e ¢ @6 v 0 GL 8L 46 Ob Sl

"Jou AUm 10 Aym ADS 340U JO [o|ipd soul| 8say) a1y

BulAjos wiajqold

‘10}op4401d D Buisn asay} o} Ipjndipuadiad saul MpIq °§

@

——g—+
\O

‘34D gV 8ul| 8y}
Bulyossig g pup D sjuiod
ybBnolyy aul o mMpIg

y days

Fae

_.mmmchEoubo:caoEE_B
mfo£mc®_o£..Uosmcmrc:
'@ pup D sjuiod 85y (9P noA 0g) *g yuiod seyonoy
“SJUIOd OM} 40 D10 §S1lf B} SBSS0ID jlouad ayj joyj os i uado
Y2Iym DID JSYJ0UD MDIP PUD g O}
Juiod ssodwod 8y} SAOW ‘BUIDS

pup v Uo jujod ssodwod

BU4 Jnd "} uo g pup v sjuiod
AU} YIPIM ,595sDAWOD U} UHM
g dajs

‘yibus| auj a4 Jo

spaIy} om} Ajappwixoiddo
SSDAWOD S} Y4im O10
up MDIP 'Y Uo juiod
ssodwod ay} Buinba]
zdays

oW U Bl O MDIJ
L dajs

ol
v vy

PA A4
Y4 PSP YT YT WY ¥A

noA djay o} sauyapinb ay; asn

*aul| uaAIb b §oasiq o} aul| Jpjnaipuadiad D JoNIYSUOD) :UOISIASY ‘b

A AL b

b 6L 40 0L O G B8 &4 9 § ¥ &€ & [ 0

0l

wd G648

W §'eg

W G'g9

wd GG/

wd €z's

*I19]n1 D YjIM spuawbas auj Buimoljoj sy} moiq ‘¢

saul| Iojnoipuadiad

rA soul| [o]|0ind

Juswibas aun

g uwnjod V uwnjod

‘W UWINJOD YJIM g UWIN|OD UYDJDW :UOISIADY T

SIDYM 104 ¢OIOM 1By} Ul ssodwiod b asn [lIM OYM °|

‘sjuswbas auj| pup sauj|

Ipjnaipuadiad ‘sauy| [9)jppd 3y} Ajuap]
‘Bingsauupyor uj 86pLq bISpUDYY
UOS|SN 3y} SI }i — 3Injonujs SIY} §o 5007

- ovwwc; IR|DIPURAIDAIpUR E:E@m



g

DE

D6 4 /b S

& panunuol

8e

&6 66 [¢

0 GbL 8L Ak €

("gVv Jo yibus| ay} SO BUDS

8y} 8q o} Bulob s juiod siy} 0} v
wouj 82uUpysip ay]) *aq o} Buiob

sI 9|BuDL} Y} JO (18UI0D) XSLBA
J9Y}0 8y} July} NoA alaym Alybnoi
SSDAWOD U} Y4IM DI0 UD MDIP

‘Y U0 jujod ssoduwod ay} Buiapa]
¢ dayg

9, 1 v

)

*09 0} [Pnba a|bup

UoDa yjm ‘s|buply [piayplinbs uo
aADY aI0}019Y} oM ‘dn way} uiof am
J] JSY0 YOS WOJ) SDUDISID SUIDS
By} |0 sjulod 881y} SADY OM ‘gY JO
yibus| sy} o} |lonbs yjoqg a1o Dg
pup DY Jo syibus| sy oouls i dajs
§ dajg

4 v

B

(-sessodwo2 Jo Jipd 8y} Yim
gV Jo yibus| ay} ,painsoaw,,
SADY NOA 0S) ‘g seydno}
JIouad ayj jpy} os § usdo pup
V Uo juiod ssodwod au} jnd
z days

D 411eq0T sy

U} $85501D YDIYM D10 JSU}OUD MDID
pup g 0} juiod ssodwod sy} daAoW
MON $SPAWOD INOA Jsnfpp jou og
v dayjs

g v

—t1

gV aul b mpIQ
L dajs

§on1suod pup sdajs ayj mojjo4 “3|Bupyy [DISIOIINDS UD oYU °¢

*‘mojaq 3|6upyy INOA

b b &b @b bk

o 6 8 4 §© § & ¢ [ 0

's9|BUD G PUl JYBIW SM 318yM JO SSIAWIDX BJi|-|D3I DAY dAID T

>

"(g34 pup O34)

S9|BUD .Gy OM} S840BID SIY|
‘3 0} 4 ybnouyy aul o MpIg
¢ dayg

Y

>

4 yulod BuUIsSOID BY} [9CDT "BUO siiy B4 BUIsSOID
21D 9IS SWDS D MDIP PUD g UO juiod sspdwod sy 820(d “aul|
UayL ‘g PUD D U9aM}aQ ADM JIoY UDY 810W Sj4| O ssodwod Iojnolpuadiad o BumpIp
BU} Y§IM DID UD MBIP PUD D UO juiod ssodwod ayy 90D|d 10§ sdays 8y} MOJ|04

zdays L dajs

‘noA djay o} sauapinb ayj asn "9|bup G D }oNYSU0D ‘|



0 66 8« v 4 66 Ve v we [¢ v GL 8> 40 Ob &b 90 €L ¢ Lk O 6 8 4 ©® § ¥ €& 4 [ 0

601

o *9|BUD G BUO PUD ;0F BUO ISP IO YHM ainBiy AU JoNISU0D

BujAjos wa|qoid

*3|BuD 0 SUO YyM 3|BUDLY D }ONIYSUOD £

‘days Aq dajs j1 Buimoys Ji jonsuo?) ;31BuDp G| D }ONISUOD NOA [IM MOH 9

801

6 N

€ dajg zdas 5 1 dajs

*(1 uousenb
Ul SD) JI }085Ig UBY} pUD (g uonsan®d Ul so) a|bup ;09 O 1DNISUOD 0} SA8Ls 8y} MO||04
*MoJaq saulapInb ayy asn "316up ,0F D joNLSU0D ‘G

O
g v vy

SR P4 AA A A R
T TAR AR S S 2

wiia

*3U0 sNOoJA3Id Sy} WOy JUSISYIP S JDY} 92104 UMO INOA Jo 3|BubLy D JoNISU0) y ;
pPRAUIUODE “‘ . '\

ORI (O [OUIO ST IAMNSUS), WS4



0 6 8

L

2 O e Ve v e v 0 GL 8L 4b 9

5
PINOD $8|BUD IBYL0 BY} JOYM 10} slomsup a|qissod Jo siind sl 9AIB ‘,z¢ s|onba s|Buply 8y} JO 9|BUD SUO §|

Bujajos wajqolid

‘suoydo Jo sipd g dA19 (24 OM} JSU}0 Y} UDD JOYM ‘o

O
Yy vy
A AA
“ve ¥Y ¥y

A PA b
Y ve

Y vy

=X =X
—m [ ]
X
o8C
\ 07, om.NN
gl ‘5
=X =X
e [ ] [ ]
X
‘P 5
=x oSy =
H OQ 0S¥ =006 =08l = o
S X S ° o081 = oS¥ + 006 + oF
0
X
‘D

"x 9|bup puy T

f

s1 9|bup auo ay} §| ‘¢

b 6L 40 bb O G @

2 8 §

v &€ 46 [ 0

(1175
D
o g
d v v
k)
2 o)
d
d
v i) A S
0081 =609 + 009 + 09 =
o) q D+9+V
d
09=2
09=4
v .Q 09=V o M
¢ 9l W
¢ddhou

noA op joym "1oyiabo} wayy ppo pub sa|BubLy Y} Jo S3|BUD JoLBjUI 8Y} DINSDIW |

08

QQ

‘219 Jooud 1noA 3jspd ¢an|b swos pup 1adnd Buisn
L o} [pnba s 8|6upuy D Jo s3|BUD 10LBUI By} JO WiNS Y} jpy} dA0id NOA UDD MOH

ORISR UL \(

AV O SEPUS JEE I SN D (s Sy

v,
A



0 6 8

€l

& panunuod

LTNIC

ge e &4 we v 04 Gb 8L 4L 9k

1l MOUS 33|BUD 404 SUO AJUO Y}IM [DIS4DIUPOND D 1ONIISUOD NOA UDD

Bujajos wisjqoid

‘WD 7'y PUD WD G'E

ol [pnba sapis Yim sjbupo8l Y ‘g

:sspdwod b Buisn Buimo||o) Sy} jonisuo) ‘¢

‘WD ¢ 0} jonba sepIs YliM a1onbs v '

‘gaOgVy 1o sa|Bup 8y} aINSDSW

"Dquior :p dajs

*aul| Ip|NdIpusdiad

By} uo D juiod |agp| puUL

JO YIow pup g o juiod
-ssodwod 8y} 9opn|d ‘Bules
ssodwod awps ayj Buisn “aul|
Ipjnojpuadiad ayj uo g [ego)
PUD JO JIoW pup V o juiod
-sspdWw0d 8y} 82D|d ‘WD 7 JD
sasspdwoo Jo Jind INOA 185 *g
ybBnouyy suo pup v ybnouyy
U0 ‘gy o} Jpndipusdiad
21D JDY4 SBUJ| }ONISUOD

0} S0ID By} a3 :¢ days

‘g juiod 1o swns By}
0@ "V 10 9pIs Jeylls uo
w | s2I0 moiq g dajs

g Wwo9 v

‘g julod upw ‘wo

9 J0 }85s sesspdwod
JO J10d INOA YjMm “au|
8y uo v juiod j9gp|
pup dUl| D MDIP O}
Jsin1 o asn | dajs

vy

b4
P N

T

*

2

b4

4

*S1DWIUDD INOJ JO YIPIM D PUD SIUSWHUSD XIS JO YiBU3| b YIm

I L e

Y Y1 ¥Y ¥Y ¥Y VY ¥

3|6up}oa1 D }2NIYsUOI 0} sasspdwod Jo Jipd b pup IB|NI D 3sf ‘T

Sl

b 6L b [CL b G

2 8 §

v &€ 46 [ 0

‘aDgy [oseipjuppNnb 8y} Jo se|bup 8y} aINSDaW

~
L
~
<+

‘yoos
206 21D s8|BUD By} 1Oy} O8yd
0} Jojopupoid INOA asn :9 days

+~
+
a4~
<+

D pup g siuiod uior :g dajs

"D pun g
sjulod BuIssold sy} |ogqoT iy days

i, Y
¢ —

‘WD 9 0} SSDAUWOD INOA 85 $2I0
a2y} Bumpip usym g ybnouyy
QU0 PUD Y YBnoiy} auo ‘gy O}

Ipjnoipuadiad aip joy} saul|
1ONIISUOD 0} SOID Yy asn :¢ days

+
4

‘d
juiod 1o swns 8yy 0Qq "V 4O 9pIs
Jaylie Uo W | $210 Moiq g doys

g wo9 ,c_\

‘g Juiod oW ‘wd 9 Jo

185 $85sDdwW 09 JO JIDd INOA UIIM
“aul| 8y} U0 V julod [agp| pup
Ul D MDIP O} Jojni o asn 3| dajs

90 Iy} PINOD (s)[pI1e§oIUPOND JO SdA} JOUM
*0gV 316uD 04 D Y}IM |PISDJLPPND D |9qD] PUD JoNIsUOD) ‘|

o 8

‘loaysyiom

SIYI 1O puS 8y} 1p dujs DILUOD 8yl JO 181 8y} PPaJ UDD NOA 3|0I810ILPOND D S| IOYM

(477

wiia

‘UmAﬂavx‘



0 6 8

2 O e Ve v e v 0 GL 8L 4b 9

w2180
251y} a10[dxa
NOA },uop AUm
4
N N>
Q
‘uoBAjod

D §| [DISJPIIPOND D OS *saul| sI0w
10 @81y} Aq pawiioj st uoBAjod 0Op Joy} saull JyBioss souw

D pUD saUl| JN0} AQ PaULIO} 810 10 931y} Aq pawiio} aInbly
SIDISDIUPPNY “** JUIY} SW }oT] g Pasoo b sj uoBAjod v

840 Y20a JSAO SS0ID Jou

*s| uoBAjod
D Joym
Jaquiswial
uo? |

MOU ‘Yo

iseps [9|pJod Jo sipd

om} spy wpiBos|pid O pup
sapis [9|pJod Jo uipd auo spy
wnizadpJ} 8y} 85n0287 ‘ON

ol

‘uoBAjod p s
[[oYETielNolelgle)
1 D MOUY |

ssuoBAjod
J8Y40 n0oQD JPYM

ol
AP

vy ve v

I . e

A A4
& Y Y ¥YY ¥Y VY

Yy v9

Sl

b

€L &b bb Ok G

2 8 6 9 € 4 [ 0

‘llem

so swoibos|pIod
aIp saipnbs puo
so|BUD}O3I 0 ‘DYY

‘onbe 89 04 BADY
sapis ajisoddo
Ajuo ‘s|bupjoal b
u| ‘sepis [pnba soy
a1onbs v uayIp

SOPIs dY} {nq

'SOpPIs ¥ 9ADY yjog

ﬂ\

jwoiboa|piod
JO puiy [o1oads b
S| SNQUIOYJ D OS

~

‘|oJaojUPPND D SOPIS
1IN0} yjim adpys o (|0
M "S8pIs 1IN0} SBY
wpJBojg|piod sy}

so yons adoys o 0§

‘[olIoi0d 810
Joy} sepis aysoddo
Jo sipd om} soy
wpJBols|oind

D PUD SIS INOJ
Upm uobAjod o si
wpJBojg|oipd B 05

"JOY40 Yona 0} K
|lIpiod 810 saplis
8y} puo woyoq
By} o} g|pJod s
doj 8y} 0s ‘Yo

|9l1oi0d yiim [prsypuppnb
D 5| woIBoJ|oIOd D YUIU} |

%

@

Vil




Ll

T

*

»
x

0 6 8

2 O e Ve v e v 0 GL 8L 4b 9

*19BUSYIOM SIU} UJ SBUO U} WO} juBIaIp UoBAjod O JonisuoD

Bujajos wiajqoid

ab b 6L b Lk O G

g8 2 O 68 9 € 4 [ 0

‘10 [08SI8JUI H PUD | SOIV “gH SNIPDI YIIM H 10 210
UD MDIQ "V SNIPOI UYHM | 10 210 UD MDIQ :§ dojs

110V S[211D Jo8sIaUl O}
3 YyBnouy} © wolj dUl| D PUD H 4O g 8J2.ID j08sIa4ul
0} 3 ybnoly} 4 wody aull Jybioys o mpiq i dajs

‘9 1D g 8joud
PUD 4 10V 8[21ID ‘J 40 @D BUl| ${08sIeiul @ 821D
"V SNIPDI YlM g PUNOID 30110 D MDIJ € dajs

‘syuiod ayy ujol pup (oo :¢ dajs

‘@ pup D siuiod uolossIaul Byl 0D
*gV SNIPDI YlMm g punolo 90110 b mpIq g dajs

&

‘g o4 v uiol oy aul| o MOI]
"gV SNIPRJ YHIM Y pUNoID 8[2110 b Mol :| dajs

'$95s0dWOD

ay} Buisn ‘@ousIaUINDID
Sy} UO UpdD S2UDISIP SWIDS
oy} sbupupw 3w :z doygs

'sassodwod
1O J10d D Yiim snippl sy}
2INSDBW "3|2110 O MDIQ :| dajs

vy ajpipdas b uo uobpyuad b JoNISUOD 0} sassPAWOD PUD IS|NI D 3S() ‘T

W,
P N

A P4

SRS
Y4 YY1 YT vy vy

v oovy

19dpnd jo j9ays

J

‘uoBpxay b §onJsu0d o} sasspdwod o Jpd pup JBjNI D s |

SUte oNfexe) (SUNBISUIeS)

¢uobAjod b s| jpym

w2

Oy



0 66 8« v 4 66 Ve v we [¢ v GL 8> 40 Ob &b 90 €L ¢ Lk O 6 8 4 ©® § ¥ €& 4 [ 0

6L

259U]| [9]10Jod JO JInd BUO JSPI) JD SADY S|DIBIPIUPPND YIIYM
e 's9BuUD puw sapPIs Buisn Wayt 8quasaq a6 D uo pul NOA |im susayod uoBAjod JoYm ﬁom_go SIY} UO puy NnoA PINOM m®QOcm UDIUM

BujAajos wiajqoid

‘|p1ajpUpPNb Yona aquasaq ‘suobAjod Buimo|o} ay} swbu uay} pup Ajjusp| ‘g
q o
2 3 4 £33s NoA op ainby odwosb Jpym ‘¢
*s9|BupL} BY} 9gLIsdP pup s3|B6uppy ojul wnjzadbiy b SPIAIQ /L .
i O
N L J
v
‘s3|Bupl} Sy} qUISSP pub S3|BUDLY INOY Opul S| D SPIAIQ 9 .
uoBoosp wnizadoi} e ‘D sa|bup jo sapls
az|s 9|buy ¢ uobAjod
LoBoUoL - ol . +Auspy nok wins |pjoy jo JaquinN
UOBDIOO snquioys « Buoy PIBIOINbS o upd s/uoBAjod PYM ¢SIUE SIHPUM T "31qp} 3y} 3pe|dwo) °|
uobpjday aIonbs e o|BuDL $8|9250SI  »
uoBoxay e o|bunjoal . o|BuDl} BUSIDDS
uobpjuad wpibojg|oInd e o|Bupu} pajbun-1ybl e
* * * *}O81102 S| D|NWLIOY SIY} 1DYL MOYS
S9PIs p uby} s|pJ3Jp|LIPPNY sa|bupu
alow ypm sadoys 081 x (g —sopis jo Joaquinu)
* ;S UoBAjod D Jo $8|BUD JoudUI By} JO WNS 8y} Bullo|ND|DD IO} DINWIO) 8y
uobAjod

WH 4 'cw:_o_:mmma ajnujw g o Joj a10da1d 0} WDIBDIP MOY SIY} 35N °§
Yy v A
N L o e X

mcomzem
v YL YL ¥Y YL ¥ ¥9 '



O 8 Ve tv ee v 04 GL 8L &b OF &L b €b @b 0L 0 6 8 42 O & ¥ € © [ O

0zl

'yona Jo a|dwpxe AbpAlars up aAIb o} Al suoBAjod usy jsiy 8y} SWON

Bujajos wisjqoid

3SuoBAjod
1210 pUD sipIaipUPOND Syl USBMISJ SSIILID|IUIS PUD SOOUSISHIP SU} 810 IDYM ‘D

abpd jxau ay} uo sadoys ayj §o 3001 7

A A — — — \ sodpys sadoys
A\ \ / \\,, \ 4 \ \ / SIS @DgY @10nbs Jo | sy sl aOgy 2ionbs syj jo
N > Y| / / \ L / 24901 PUD O3H ‘O8YV | UOIODI JOUM ¢O3GH PUD | UOODY IPYM 23D3V PUD
ﬁ - | L % e )~/ 41aV ‘ODHV woi} exow 41dV ‘ODHV Woi} e3ow 41dV ‘ODHV Woi} expw
/ \ Y L% T~/ P |0 —/q ./ D NOA UDD adpys IPYM 4 NOA UpD adpys Jpym "o NOA upD adpys IDYMm ‘P
‘SI9MSUD o) a
InOA 10} suospal dAI9) ‘suobAjod aip sadpys Buimo||0) Sy} JOu 10 ISY}aYMm 3D} ¢
UOBDXSH s2lonbs s2lonbs
A SIy} st @Ogy e1onbs sIy} st @Ogy 4onbs d v
o al o 3 >4 9y} JO UOOD} JOUM Sy} JO UOODY JOYM | £dDYs SIU} sl aDaV 210nbs
% “210NbSs D S3PW PUD | *a10NbS D SOW PUD OAVY SU} 4O UOKOBA {OUM
] & 41QV puo ODHV Auep| o puo Ogvv Ajuepl 'q 190! Ayusp| ‘o
v " P
\ d v ‘1 no-}n) Buisn Buimojjoy ay; o dwio) ‘|
uoBAjod
—__aIonbs |
I
U O /m \\U D U fo— — — —
/ |
/ _
g v
; v 3UobBbAjod 359pIs [9|pJd

[DJaip|UPPNYD JojnBaluiuo puo  Buimoys dupewosb 31oNba a1p sapIs ayl Buimoys ainby

ID|NBaI D SIIDYM D [99D| NOA OPp MOH  DUIBWOSH D [8gD| NOA OP MOH :UOISIASY

‘uoBAjod yowas uo sapis [9|rJod pup [pnbs 8y} |ogp7 O

vy ‘uoBAjod yowns swpN ‘q
I S W -

' YY YY{ V¥

P A FA ML b .
Cowe v, Y1 ve e ¥e ve ¥



0 6 8

14

2 O e Ve v e v 0 GL 8L 4b 9

JOY}OUD O} JOJIWIS S| {oY} 8|BuDLL O JO BpIs JO 8BUD BuIssIL O PuUl PINOM NOA MOY SqUIS8Q

Buiajos wa|qoid

=D
=D
9 4
oCE o5C o€ ST o€ o
8 zl z o e ’ 8 Z
p -
=10 =3,
o£5 8l o£S o8l 07 82
o) o)
4 8l (%4 )
q
‘Buisn 21D NOA a|n1 3y} ajp}s ‘O Jo yjbua| ay} puly ‘7
‘€ sIp jo yibus| ay| ¢ days
‘lonba a1 syjbus| 8y} Jo solpi Y] g dais
3|NJ YV 8y} JO 8sNDIS8 G IDJIWIS 810 sajbubly 8y| | dals
:uoln|os
‘D JO yibus| ayy pul ‘se|bupuy BUIMO||0) BY} UBAIS) 'q
S 0l
o€ 4%
D [4 9 y

“JOJILUIS 210 S8|BUDL] 8y} USY] ‘Olb1 SWIDS Sy Ul 810 s8|Bun asay) BuIuIouoD sapis
3yl puD 8|BuUDL JaYIoUD JO B|BUD 8y} SO WS 8yl Sl 8jBuDL] SUO O 8|BUD 8y J|

(oyoy aiBuy oypy) a|n1 Yvy

PP
g’ v

P A4 A4 A b
v e Y e ¥t ve ve ve vy

gl b

&b @b b Ok G 8

2 8 6 9 € 4 [ 0

¢:z :o|dwoxg
*SON|DA SI0W
10 OM|} JO S8ZIs c=0
SAIID[aI Y} €="b 8l =19
SMOUS OljpI Y 8l =19
o _ 4 Ozl
GNXNI@NXW 10 mxw

"9N[DA UMOUNUN 8Y} pul O} UOIDDIAINW-SSOID JO 85N SXDW € dals

m = w ‘Ionba a1 syibus| 8y Jo soupi ay] g dais

"INJ VY 8yl J0 8sn0daq Jojiwis 810 sajbuol ay) | dais

:uolnjos
06C 4
oQN ovm
o) 4 6 9

‘D JO Yibua| 8y} pul ‘soiBupl BUIMO||0f BYL UBAIS) "D
IDJIWIS 840 S8|BUDL
Byl Usay} ‘s|bupLl JBYLouD JO $8IBUD OM] O} [PNbS 810 8IBUDLY BUO JO S8IBUD OM] J|

(s16uy 8jbuy) ajn1 vy
*$3|N1 3sdY} ssnasIq L

I0JIWIS 810 s8|BuDLy

OMI 8U} “nl} SI S8|NI BY} JO 8UO SO BUO| sY “8jNI YV PUD 8|1 VY 8y} P8P 810
A8y] *s8|BuDLL IDJILIS 10§ YO8UD O} $8|N1 OM| 810 8I18y] *sa|BupL} OM} 8y} JO soiBuD
8yl || PUD SBPIS By} ([0 BUIISS) INOYHIM IOJILIS 810 S8|DUDL OMI ISUIBUM [[8) UDD SM

“IDjiWis d1p s3|BupLy 953y

*auWIDS 8y Sl sapls Buipuodsa.uod Jo Ind Aup JO ODI Y] e
‘lonba si se|bup Jo Jid Buipuodsalod Yoo

*97IS WS 8y} Jou INg 8dpys aWns 8y} 9ADY ASy]
:selpadold BuImo||o) 8yl 9ADY $8|BUDLL JDJILIS

¢Ajupjius S| {pym

(442




0 66 8« v 4 66 Ve v we [¢ v GL 8> 40 Ob &b 90 €L ¢ Lk O 6 8 4 ©® § ¥ €& 4 [ 0

14" 124
® pIanunuod

‘so|BunL}
Byl JO sapIs 8y} Jo yibus| oyl aio2Ipu] )N $SS ayi Buisn sejbubu) jusnBuod Mpig ‘O
‘JusNIBUOD 81D sa|BuDL} By} UsY} ‘B|BUDL) JIBYIoUD JO 8pIS PapN|oUl
2y} pup se|BuL oM} 0} [PNbS BID B|BUDLY BUO JO BPIS PBPNIOUI BY} PUD SOIBUD OM| J| S S

(s1buy apis ajbuy) ajn1 ySY

‘JUBNIBUOD 8o $ajBuDLy
By} Usyy jbupLy JBYIoUD JO SapIs 88y} 0} [pNba aip 3|BupLy BUO JO $BPIS 931U J|

(apIs apis apis) ajn1 §SS

:MDIP pup BUIMO||0} Y} SSNISIQ |

8|NJ YV PUD 8Nl VSV ‘8Nl SY'S
‘3|N1 §SS SYI P3P 1D ABy] "sejBuDL JUSNIBUOD IO} 28D O} $3|NJ IN0J SID 8I8y]

“so|BUDLLY ‘N PUD Z ‘S pUD X ‘4L pUD A 18I0 $8IBUD Buipuodsauod ay]
By} JO sapIs By} Jo Yibus| 8y} 84021pu| "ajni SS dy} Buisn sejbuply jusnibuod moiqg ‘q ‘34 PUD gD PUD 3 PUD gV 40 PUD DY :2ID S9PIS Buipuodsauod 8yl e
| 9)
5 S 3 ; s g N ”
v v
S S
} A
d v

‘JusnIBUOD 2o sa|BupLy 8y Usyl ‘aBuply Jayloun Jo 8|BuD papn|oul
3yl PUD sapIs Om] O} [PNba 810 8BUDL] SUO JO 8|BUD PSPN|OUl BYL PUD SSPIS OM] ||

(spis a1Buy apis) a|n1 SY'S

‘Ionbs aip se|bup Bulpuodsauod syl pub jonba aIo sapis Buipuodsalod ay} by}
supaW Siy] “odpys pup 8zIs SUDS 8y} 9ADY DY} sajbupLy a0 se|bupul jusnIBuo))

ol

wae ‘

: HA HM v,; /2 e

* i J
0 2 SENINH N vy )




0 66 8« v 4 66 Ve v we [¢ v GL 8> 40 Ob &b 90 €L ¢ Lk O 6 8 4 ©® § ¥ €& 4 [ 0

LTl 9l

350|BUDL JUSNIBUOD PUl oM [IM B)1| ADPAISAS Ul BISYM

BujAjos wia|qoid

s=Z '|=A ‘I=0 P
‘so|BupL}
By} JO sapIs 8y} JO yibus| syl 81p2Ipu] 8Nl SV 8yl Buisn sajbubuy jusnBuod moig P
v v v v
$=Z '}=A '‘N=X ‘O S S

VS ADS OS]0 UDD oM DY)
SJON “1UsnIBUOD alo sejBupl] 8yl Usy!l ‘a|BuDL JaYIoUD JO SpIS PSPN|OU-UOU D
puD s8|BUD OM| O} [onba I 8|BUDIL SUO JO SPIS PAPN[DUI-FUOU D PUD S8|BUD OM] ||

(spis a1buy 9jbuy) 3|n1 SYY

1=Z 's=A ‘=D "q

}J=0 ‘N=X ‘©=D ‘D

‘so|BupL}
Byl JO sapIs 8y} Jo yibus| oyl a1o21pu] "8|nl YSY 8yl Buisn sajbupi) jusnIBuod mpig O

‘4203 1o} uoybup|dXd UD dAIS ¢judniBuod aq o} sajBublly SA0GD
U} 10} JUBIIYYNS 7 PINOM SUOHIPUOD BUIMO]|0} B} JO UIIUM ‘T

0L
Wl :
| o @@t

BV S TR T




0 66 8« v 4 66 Ve v we [¢ v GL 8> 40 Ob &b 90 €L ¢ Lk O 6 8 4 ©® § ¥ €& 4 [ 0

621 :143

. E| x 3 o oo0¢ 4
o *J1 9A|0S O} ,$8|BuUDL} JO Ajupjiwis, Buisn wa|qoid UMO INOA S1UM
Bujajos wisjqoid
” 0/ A 01z
a _ _4d a
ov = =av v .
:ADS UDD oM 0S a
E| ooc 4 o) 53 d
UOHDNAIINW SS0I0 0P SM ot o
s s 1oquAs syl 43Qv ~ O49vv
008 _ 44 _ o dd so|bupuy 8y} |ogp
o= av =53 [GudLy By} |89 ore 0zl
wo
SI MOPDYS mmw w2 0y a
4% 3 D simoppuseul g v
00C =%
0000c=%00l 5 ool 3 D> 00z ¢
"UOIDDIdINW SSOID OP DM
X 9PINJPD 00T 00T
0} SOpIS OM} %Xﬂ A 001 X
. paau Ajuo am
404 41 1
d oV =04 = av 5
M . ‘[lonbs a1 sepis Buipuodselod v
ojus JO Olj0J 8y} [y} MOUY S M
_ “WiaY} 0} JXaU 9|BUDLI IDJILUIS SY} MDIC speti= 43QV ~ 04vv :odwpx3
*X 10} A|OS ‘|
‘ ‘uag pup
. 1uBi ool
‘ a8yl moiQ
"JNOJOD BUIDS By} sapPIs BUIPUOdSaLI0D By} S3OW I0I0|NDJDD

D Pasu YBIu NOA 3SS|BUDLE 8S8YL O SOPIS BYL USaMIS OLLDI SYL S| IDYM
‘} 3p91dwio) ‘sajou 3j3|dwodu] Swos

noA aADH pup ji pauipjdxa aH ‘noA djay o} sbuimbip oM} siy NOA SADD pualyy INOA
vy £44B1 Do 3y} Jo jybiay ayy st gpym Buoj wd QL st MOpBYs SiY pup
A SR [Io} WD OQZ St usg “Buoj wd 5y Moppys b spY Bl dYPR Y T

vy we
PA A4 A4 A K

SWiReee) STIouie) B_st
“v4 YL YT Y PY ¥PY VY



0 66 8« v 4 66 Ve v we [¢ v GL 8> 40 Ob &b 90 €L ¢ Lk O 6 8 4 ©® § ¥ €& 4 [ 0

(543 (1143

*J 9qUOSSP PUD MDIJ “S|PISIPIIPPND PUD SSIBUDLY Yiim dN SPOW JUSWUOIAUS INOA Ul 8IN}ONIS D puld

w180

BuiAjos wia|qoid

3UB1J0 pasn adoys 1seBUOIIS SIYL S| SISYM

'saInBij DuIBUIo8B 8yl SWDU PUD [9gD| ‘MDIJ *g

(608 0601 00EL ‘oL Z) {6911 “ol¥ ‘629 6SEL) (609 ‘60T 1 609 00T L) ‘(606 606 606 006)
3luasaldal sa|Bup JO }8s Yona PINOD IDYAM UOWILIOD Ul 9ADY ABY} OP JOYM D

T ‘uipjdxg ‘4yopa sa|bup Inoj Jo s}as asay} aloldx3 ‘g
Pa|ID2 ID 85U N@QU—._m ._mwmco._.__m Y} PW [|IM YIIYyMm L

sAJIIUBPI NOA UDD SUOBA|Od JBYL0 JOYM

&49u sy uy

'seINBl ouewWosb 8yl suwp 0 |agp| ‘MPIq
s|pJajp|pPNb pup sajbubyy 3y} | Auap| ‘9 st Ut SUIDU pUD [oqo) 'moId "9

‘BUIMDIP D 3XPW pup
uip|dx3g ¢sa|buply ay} Jo
sa|bup ayjy jo sazis ajqissod
ay} a1p JpyM ‘sa|bupuy
juanIBuod oM} ojul PapIAIP 'yoDa sa|BuD 231y} JO S}as asayy alojdx3 |

s1 sa|Bup |pnba Inoy pup

sapls [pnba jo sipd omy
*s9]6uDp pubp sajbubly ‘s|pISP|IPLNb By} SWDN

(60 “s0¥ “00£) (60T “o0¥ | “s0T) ‘(oSS ‘00Z “0SS) (605 608 ‘60S) ‘(e0E€ 50T 1 ‘60€)
slUesaldal s8|BUD JO 185 YdDa PINOD JPYM 2UOUWILIOD Ul OADY ABU} OP JOYM ‘D

UHM [DI3}OIUPDNb VG

¢dInspaw sa|bup
OM] ISY}O SU} [IIM JOYM YIRS 0L | 9I0
|p1agpjLPRND D Jo sa|bup ajsoddo om] “f

‘BuimplIp D SHPW

¢9]Bupuy sy} Jo sazis 9|bup
13yjo om} 3y} aIp Jpym
‘Jsoj|pwis 8y} sp ab.Ip| sp
92IM} sI 9]6ublyy 8y} ul 3jBup
vy }sebip| ay1 °,09 s! 9|bupy O

\ »..rfAY;(A o Jo s3|6up Jousjul Sy} Jo SUQ '€ a lm—%N—mﬁU » WN_@CU_\:. .w_U\.N._.U:\.UUs«@

. A AA FA AL 3 .%

AT A SRS S A &



0 66 8« v 4 66 Ve v we [¢ v GL 8> 40 Ob &b 90 €L ¢ Lk O 6 8 4 ©® § ¥ €& 4 [ 0

eel cel

WISy} Ul 985 UDD Ady} sodbys JoUm Wisyi sy “sioquual Ajlny INOA Yim BUIMDID 859U} JO 9WOS 2I0YS £52INJoNILS |y4 ul mm_mco_t puo m_OCODO_U oSN BM 0P >r_>> o]

BulAjos wiajqold

“SIYL 08YD 3589PIs a1onbs sy so yiBus| swns ay) SIpUoBDIp 8yl 81y g

359|BuUDLY
1IN0} 8y} JO pIsS Yo0a s YiBus| auns syl Aoyt 810 — S|IpuoBDIp 8y} INOGD IDYM ‘D

‘suoljsanb asay} Jamsup MON ‘|pnba
3Ip s3|Bupuy 3y} Jo sapis ay} pup ‘[pnba aip saipnbs ayj Jo sapis ay] ‘sajbubuy ojul
pPapIAIp saipnbs jo dn appwi si ydoibojoyd ay} uj 31njonLs Sy} JO MOI WOHOC dY] T

‘so|Bupuy |plalplINbse
‘so|Bupu} Ojul UoBoXaY v ‘g ¥ oJul 8)BupLy [pIBIDINbS Uy D &SOPIs 8y} JO yibus| 8y} §n0gP S21oU NOA 0P JPYM "o

©pINGg Y 59Q $9|BUD By} JO WNS BY} [IIM JOUM P

‘so|Bupl} ayy Ajjusp| 0

"Jojonloid
D JO 95N dY} INOYHM JI 810|NDIDD 299 SOIBUD JOUSIUI BY} JO WNS SU} [IIM JOUM ]

3WIOJ SWDSQ 8y} Op [pJaIDjUPLND IDYM D

“JomsUD INOA 1Joddns o} sBUIMDIP SXOW S8|BUD 8yl JO $87IS
Byl 21D DY “Uolsanb siyj Jomsup o} 10jonijoid b yiim sejbun ayj ainsosw |,uoqg o

"SIDY 858yl uo sjpiaipjuponb ayl Ajltuspl ‘q

‘ydnibojoyd siyj jp 3007 |

's9|BupL} 8y} SWDN ‘S8|BuDL}
OM} SWLIOJ }I DY} OS YO0 SPIAIQ “WBY} SUWDU PUD S|DISIDIUPND 8584 D 3007

e @ o e

b4 b4 , S|Py PayIud 353y} Uo sainby olBWoab sy} b 4007 ¢ -
: 12\ _
* N L . e

o'

- SRR R U SRS

e

oY1 Y. YT YT ¥YY ¥T vy



0 6 8

S€l

2 O e Ve v e v 0 GL 8L 4b 9

*S|OUOBDIP U4M {USUIUOIIAUS S1DIPSWLL INOA Ul SUIopod 8AY pul4

Bujajos wiajqoid

- 4

N
X
O

uobpoaq
uoBouUON

uoBpIo0

uoBojdeH
uoBoxsH

[+ uobpjusad
[PI}OUPLND
a|BupL]

‘noA djay 4
[T Spojdwiay siyL 4 0 I3

s|puobpip
Jo JIaquinu Usam}aq
ERIETETG|

s|puobpip
jo JaquinN

sapis
jo JIaquinN

-
a|Bupyy O UDY}
SIOUOBDIP SI0W oM}
SPY [oUayp|pRNb v

adoys

a|qo} Y} 9p9jdwo) p

(uemsup ayl puy o} NOA djay o} ‘sejbupuy 8yl oiul dn winizadoil 8y} 1N PINOD NOA)
vy *S|puoBDIP OM} Ul MDIP pup wnjzadoly} b MpIg ‘S

I,
g v vy
2

A AL ;
Y Y1 ¥Y vy

v oovy

. b4
2

ab ¥k 6k b Lk O 6 8 4 © § P € w [ 0O

vel

392110U NOA OP JOYM "D

‘UDD NOA SO WBY} UO saul| [pUoBDIp AuDW SO MDIQ 'q

‘}98BYSHIOM SNOIABIA By} Ul BUOP S8IBUDL PUD S|IDISIDIUPDND By} [0 MDIQ "D
‘uipbp JPaysHIom snoiaaid ay; o oo g

‘s|pIaybjUPDNb 853y Jo S|PUBDIP 3y} AJlJUSPI ‘UOHULSP dY} YHIM DUDPIOIDD
ul ‘uayy} olgDy Jo 8231d pagiuy b uo paulyno sipiajpjupbnb ayy Ayusp)

=

= )

£1PUOBDIP D 51 {PUM




g

s 66 ¥ A4 U S@ &6 6o b U6 Gb 8L &b §

& panunuod

‘NOA apInb 0}
UOIONPOIUL BUL 85 “,09€ SI [JapIUPDNDb D 1O S8IBUD By} JO WINS 8y} 1Dyl MOYS )

31091100 uoldIpaId INOA
SOM “Jodod Jo 1IN0 D 8|BuDL} 8SNIGO UL BuIsN JudWIISdXe SWDS 8y} WI0JSd ‘o

*9|BuDL} 85NIqO
up 1oy} [lom AjIonba jiom [Im juswiadxs Buip|oj—1iodpd ayy Jayieym ssens) “p

30b0d snojnaid sy} Jo doy ay}
10 AUALOD (0211001 ISilf SYL Ul UMOYS S| 8]BUDLY JO PUB JOYM O

SiF

b b «b bb O 6 8 4 o § & ¢ [ 0

39|Bupu} By} JO $BIBUD 88y} By} JO WNS 8y} AQ pawIoy) Sl 8InBl DuBWoab IDYM g

3P9P|0} BID $8|BUDLY BY} JB4HD PBWLIO) S| 8INBY DUBWOSHB IDYM ‘D

:suolsanb asay} Jamsup pup 3A0OGD SBUIMDIP 3y} § X007

£921ou NOA op Jpym ‘L

2081 810 D7 pup
47 ‘Y7 O Wns 8y} oS
‘(o) JyBioys) Jedod
sy} Jo abps woyoq
oy} Buojo tayyeboy /

14D pup g v saibuy

29|BupL} pajbup
—1ybBu ay} Jo sajpun
2}N2D U} JO SaZIs BUY} Caq
JO WINS 3U} S| JOUM A

L]

v
*SLDIBDIP 8Y} Ul UMOUYS SO
a|Bupu} pajBup-jybu D P|o4

"UMOUS SO JOAO D) PUD g P|o4

X

g $8yono}
1900 XaaA JDYI 05 AX 8ul|
BU} JOAO UMOP V X8LI8A Plo4

"AX 41 18gp7 *dn wisyy Buiuiof
aull O MDIP PUD ‘DY JO pUD
gV 4O S|PPIW 8y} puld }No
11102 puo Jedod uo (Ogv
al)) ||bup} Aup MDIQ

W) HRIPIRULRISS| HUBES| RURIIL|IRRNE

"%

‘spd ul salIAOD [POODId Buimoljo) 8y oq

3 \‘

.




0 66 v v ¢ 68 Ve v we [¢ v GL 8L 4Zb 9b b 6L 40 0L O G B8 &4 9 § ¥ &€ & [ 0

6l 8¢l

e JOMSUD INOA MOUS O} BUIMDIP D SXDW 2S9|BUDL JSUYL0 Sy} JO SBIBUD BUj} JO $8ZIS DY} S0 {OYM
09T L PUD /T ‘0/T 10 $82IS 8BUD SDY Sa|Buply 8y} JO U0 ‘WpIBOoj|nIod D UO SaUl| [DUOBDIP OM} MDIP | § °q v,

59Q $9|BUDL} BY} JO YODS JO $8|BUD BYJ JO SOZIS dU} [IM 1OUM ‘SI0NDS D UO saul| [DUOBDIP OM} MDIP | }] ‘D

20T\
BuAjos Wa|qoid 0601  o0F1

065 (8

's9|BUD 81N2JD By} JO BUO
10 87Is 8y} dulwIBieq “01 | S2INSpaW 8|BuDL} $8]19250SI UD JO 9|BUD 85Niqo Uy ‘o

06€ 095

*5|BUD 8]N2D JaYl0 BY| JO 87Is v
2yl auIwIBlaq “o4€ SeINsDaW |BupL] PajBun-1yBL O |0 $8|BUD 81NJD 8yl J0 8UQ P q v

00T PUD 46/ 508 S0
So|BUD 981y} JBYL0 By} JI [DISIDIUPLND O JO 8|BUD YHNOY 8y} JO 87IS 8y} suluisted O 5 q

639
13514 Mu

088 PUD 0| | 810 sejbun g / 09 v v
OM} JBUJO BU} JO $82Is DU} JI BIBUDLY D JO BIBUD PAIY} SU} JO ZIs 8y} dulwIs}eg 'J

3 q O

‘mojaq adbys yopa uj y ajbun
Jo az1s ay} aulwIaeg ‘sdiysuoyp|al WINS 3|BUD YYM HIOM [[IM NOA AHALOD SIy} Ul °Z

-~

&o[buD paY} Y}
1O 8715 8YJ S| IDUM 607 ©INSDBW YOS Joy) s8|BUD OM} SOy 8|BUDL $8]82S0SI Uy D

vy ‘suolysanb asayy IsamMsuy ‘g

| 2 N

—

) §990y:
TN N NN T N e




0 66 8« v 4 66 Ve v we [¢ v GL 8> 40 Ob &b 90 €L ¢ Lk O 6 8 4 ©® § ¥ €& 4 [ 0

ovi

‘saul| |9|IpJod pup Jpjndipuadiad ay} I Ajpuspl pup Buiping b Jo ain}oid O pul4

BujAjos wiajqold

“SQUI| JOYL0 $9S50.D [DSISASUDIL BY] S18UM $|BUD 8] SINSOBW P

340 0joyd D BUO YOS S| PYM
7 ‘sydnibojoyd asay; uj sauj ipjnojpuadiad pup [9)pipd sy} Ajuap| ‘g

‘|OSIOASUDIL D SWIDN *O

_ 4 319|10J0d 810 ABY} MOUY M OPp MOH ‘g

7 7 'soul| [9]pJpd o Jpd O D SWDN ‘D

REV[REET oY ole BleIRUISIIIVIIEET o)
UMO INOA ajum ‘paiybiybiy
NOA JDym 1o BUNOOT

‘saingoid asayy ui saul| [3)paod ayy ybiybiy *|

‘WDIBDIP BUIMOJI0} BU} UO SUOKSAND SUYj JOMSUY “p ‘soul| JYBIDILS 210U IO OM} BuloasIaiul Ul {YBIDILS O S| [PSISASUDI v

‘Bumbip

D S)PW “I8Y}0 Yona 0}

- (506) se1BUP 4ubu 4o soul|
s9|bup oy} ainspaw aID saul| Ipjnoipuadiad

‘Bumpip b

SYOW “Jupisipinbe 4 pa)pd

OM "1odW JaABU |IM PUD

Hodp 82UpisIP SWDS By

‘wsy} 8quose( "S|PsISASURI] 810 saul| pal 8yl SADM|D BID saul| |3]PIDd

-

‘s9]bup By} ISquInN
b4 > ‘wdy} Buydasiapul dul| b yjm sauy| |9)|pind om} mpiq '€
v W

N L . e

“v4 YL P ¥Y FYT ¥TY ¥



0 66 v v 04 68 Ve v we [v v GL 8- 4b b Sb 90 EGL &b (b O G

eVl

*s9iBup Bujpuodsalod pup aipuIs}D AjiUspl pup aI1n}oid B PuUl4

Bujajos wiajqoid

AP
g’ v

* A b4

2

L 51|91

Y ¥Y ¥Y vy

omEm_

(USAIB

SOM | 3]6uD Ajuo J| ‘9j6up YoD3 JNO HIOM NOA P|NOM MOH *SUOKDINDIDD
vy Aup JnoypMm ‘spiom Ajuo Buisn wpiBDIP siy} ul 33s NOA Jpym uip|dx3 g

I . e ]

Yy v9v )

08l =4+P=9+2

(se)bup

Jousju-02 PaJIPD Os|D)
$o|BUD Joudjul DAYNIISUOD

0= gq:y=0
mO_@CU JoLI9IXD Sjpbulslly

9=pPi=2
so|bun Jousjul ajpuIsiy

CHUM@HO@HQMQHO
:so|bup Bujpuodsano)

@H%NEHQHUHQ”UHO
:s9|6up apsoddo AjpoIsA

[PSISASUDI]
sau| [9]|pJnd

c\@
1/9

‘noA djay o} mojaq
UOLDWIOJUI 8Y} BN

*SOWIDU
[o108ds 9ADY Y2Iym sajbun
10 sipd wioy sajbup asay |

g8 2 O 68 9 € 4 [ 0

‘paIoW U0
ay4 o} [onba 3 [|1M 4oy 3|BUD [0 Aguap] ‘P

's9|Bup ajpuIdyD 3y} Ajjuap| ‘o

‘s9|bup Buipuodsainod ayj Apuap] ‘q

H-
-

i l
('sjoquAs 1o sjouad palnojod Buisn Ag 11 mMoys)

‘s9]6up ajisoddo Ajpoiana jo sind sy} Ajjusp| ‘p|

39WIDS 8y} 300| WIBDIP

SIY} Ul s9BUD By} JO AuDW
op AUM “tulod Buissosd ayy
pUNoID $aBUD By} Ul uleyd
Io|NBaI D S| BI8Y} (|DSISASUDIL

/@W 0Tl
o] s

D) 8UJ| JIBYOUD AQ PBSSOID
21D sauj| [a|pJod UBYM

\& [

(447




0 6 8

Syl

2 O e Ve v e v 0 GL 8L 4b 9

*s9|Bup Bul|Nd[PD S| uosiad
By} Aym pup uosiad o yons Jo s|dwipxa Up SAIS) 's8|BUD 8}p|NJJ0D Of PaauU uosiad D |Im gol yoiym uj

BujAjos widqoid

*II WU PUD [DNIISUOD) 30 SI 9ZIS IDUM ‘6Z/ = D
PUD 487 =9 ‘066 =V UHM [DISIDIIPOND 0 O s8|fud ayj 810 g PUn D ‘g Vil 4

‘I SWIDU PUD JONIISUOD) 3D
$1 97IS IOUM ‘o9 = § PUD o0 = V Ulim ‘8iBupL) O JO seiBUD 8y} 8ID D pub g 'V J| "o

“Jl SWIDU PUD JONISUOD) 37 JO SZIS U} S| JOUM ‘o6 = g
HH oy ‘77 =V UlMm ‘aul JyBIols D UO S9|BUD 991y} 910 D PUD g 'V J| P
. Yy v9¢ : :

* I S A -

Y Y1 ¥ ¥Y ¥PY VY ¥

2

2 8 6 9 € 4 [ 0

1447

ab b 6L b Lk O G @

‘Il LU PUD 1ONIISUOYD) 3 SI ZIS IDYM ‘405 | =
D PUDL0E =9 051 =V Yl ‘[0I84ojupnnb 0 JO s9jBUD 8y} 810 g PUP D ‘g 'V 4| D

“Jl SWIDU PUD [DNIISU0D) 3D
51 9715 JOUM ‘sGE = § PUD 406 = V UHIM "SJBUL D JO S8IBUD 8U} 810 D PUD gV J| G

"Il 8WDU PUD JONIISUOD) 30 JO 8IS 8y)
SLIDUM 4G/ = § 4GS = ¥ UiIM “aul] JyBIDLS D UO S9IBUD 921U} 810 D PUD g 'V J| D
:BUIMOJ|O} BY} SAJOS °|

JAMSUD B|qissod D yiim dn 8wod 0}
J0d D Ul YoM 289 $8|BUD 8|qIssOd 8y PINOD 1oym ‘Saibun 8yl Bulnsoawl JNOYHM
:Buimojjoj By} asIAeY |

SU/z|qoly



0 66 8« v 4 66 Ve v we ¢ v GL 8> 40 Ob &L #b €L & Cb O 6 8 4 © @

Lyl

JOqUIBW AJILUD D UJIM WBY} SAI0S PUD Jodpdsmau b Ul sajzznd swos puly A | M 1 A A S d A S A 4 1 V) H X
. smnd AfAja 313 je |y |0 o |||l
7 M d M| O M 1 A \4 d | g n M d
E| n O | W | | A d 1 N 1 1 n \4 [
— M 1 d V) 20|/ M | D \4 1 | | N d S 1
] d d D) S r d O | W d M A \4 W N N
— - ‘soul |9|IpJod (18A0
- - 5955010 $]0aSI94UI JDY) SUIT 4 /MO N Jd M A T3T VY Q1] X |V T W
— — SR g (s |a|1|v|d |3 |L|vY|1]1|[n|®]3]n
- - INOJ Yiim aInBy dLeW0o99) ‘g
| | .m®®._@®_o >+®C_C | S N 1 H 1 d E| E| | r n ) n |
— Uoy} J3|jows SjBud Uy -9 Alslolr|ulv iol1lIN|]o|olx]|alolz
| - “9pIS 8y} JOU |NQ JSY0UD O}
] - XOL8A SUO WO} $806 1Dy} 110 | d |V [N |9|0 |13 ! 3 1 n |l o|v |13
HEnEnE L [ [ 1 [ | adoysoepisuisuyubious v g Slalwlslalal i sl yl3sliInlaly
‘'soalbop
_ 7 7 _ _ e_ Aroulu upy} 1obBiq ifup uy ‘¢ 1 A4 A d | 3 n | 1 d A S E| M |V
L sl L L 'SepIs
B 1S00] BU; Uiim uoBAod v * | d d v v 1 S N d H O W d N S d
| || ] ] umog rlafwlala w|r|alels|olea|d|o]lL
L L L] ‘onb ‘s9|Bupuy
: [onbs 10 sadA} aa1y} pup sa|BuD Jo sadA} 331y} ‘s|pIaypjLPDND XIS JO SAWDU ayy Ayusp| ‘L
R SOPIS OM} Ujim BBUDLY V| |
JBY40 Yyona 0} (,06) se|bun L S 8 9 v S L S
LLd ] ] JyBu 4o 210 Joyy seurt 0L AElE ! IETEE o 2[4
- |00 JOABU [ 8| |v 9 3 L v 8| |v 9| s
] PUD PDAD S2UDISIP SUIDS e - L] ¢ s 81¥% M Livie ” 7l - L] |6 s 81 ¥
L SU} SAOMID 810 Jouy} Sul */ vis| |s| |€| |z|9]| [8 695 e| [vlel [s| || [z|9
. 'sealbep z| |9 7 L 8 1 z| |9 3 L
Ayaulu s| joy} 9jbud UY ¥ Ls|9 c|s| |¢]s L[s ]9
] 'SopIS 1 9 L 9
] XIS YlIM 2inByY d1ewosb v g —_— - ——
L1 : d “AlInjaind X
ssoiy

¢ BuUIMO]|0} 3y} 9A|0S NOA UDD Jspj MOH jdn WIDM

vy *ajzznd pIoMssoId ay} aja1dwio) g

kA A
) 9990 /
SV TaTeY



Mathematics Grade 8 Cut-out 1









