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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




Revision

Key concepts from Grade 7

WORKSHEETS R1 to R16




REeVision

€Wh°‘e nimbers andipropertiesior
" L numbers

What does ‘arithmetic’ mean? Why is it important?

Activities 1-16 are noft just
revision activities. They
also summarise important
concepfts you need in
grade 9.

1. Calculate and then round off your answers to the nearest ten, hundred and thousand.

a. 78 438 p. 83 408 C. 37 489 d. 39)87 652
+ 19 469 - 46753 x 128

2. Use a calculator to check your answers.

3. Draw a flow diagram using the words natural numbers, whole numbers and
integers.

O 49 2 8 4 8 6 ¥ 8 © 90 91 92 18 14
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4. Complete the following: ¢ ."”““

a. The commutative property of addition and multiplication:

! POV 00004 ;mvww'wo'
| ¢

i =

i.atb= i. axb=
b. The associative property of addition and multiplication:

i. (a+b)+c= i. (axb)xc=
c. The distributive property of multiplication over addition and subtraction:

i. a(b+c)= i. a(b—-c)=

d. O (zero) as the identity element for addition: =

e. 1 (one) is the identity element of multiplication: =
5. Calculate the following by illustrating the properties of whole numbers:

Example: 44+ 55=55+44=99

Q. 51+ (19 + 46) = b. 4(12+9) =

C. (9 x 64) + (9 x 36) = d. 133+ 99 =132, then 132 =

e. If20 x 5=100, then 100 =

Problem solving o

Create a problem using all four basic operations. This should be an everyday example.

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




(éZlu\‘rip\es and faciions

Factors are the numbers you multiply together
to get a specific result,

e.g. 3 and 4 are factors of 12.

All the factors of 12 are 1, 2, 3, 4, 6, 12.

Prime factors of a number
are prime numbers that
divide that number exactly.

1. ldentify the LCM.

Multiples of 4: {4, 8,(12) 16, 20, ..}

The result of multiplying a number
by aninteger, e.g. 3 x 4= 12.
The multiples of 3 are: 3, 6, 9, ...

Example: Multiples of 3: {3, 6,9,(12 15,18, ..}

ReVisienll

Lowest common
multiple
Highest
HCF -7 common factor

4: {

LCM =12
a. Multiples of: b. Multiples of:
7. { } 8: {
6: { } 2: {
LCM: LCM:
c. Multiples of: d. Multiples of:
5: { } 9: 4

6: {

© 9 2 8 4 858 G 7
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2. Calculate the HCF using factorisation or inspection: -"”""
Example: Factors of 192 and 214 | know that 192
is divisable by 3
192 216 =
Factor trees of 192 because 1 +9+2=12,
96 108 and 12 is divisible by 3.
48 54 192 192
24 | 2 27 |3 AN AN
12| 2 713 2 9 3 &4 Factor trees are
6|2 3 @ /\ used to break
33 1 2 48 2 32 up a number
1 /\ into its prime
2 24 2 16 factors.
192 =2 2)x2)x 2 x 2 x 2 x(3) /\ /N
2 12 2 8
216 {2x2)x(2) x(3)x3x3 /\ /\
2 6 2 4

Common factorsare =2, 2, 2, 3
HCF=2x2x2x3=24 2 /\ 2 2

3 1
a. Factors and highest common factor b. Factors and highest common factor
of 204 and 252 of 208 and 234
204 | 2 252 | 2
102 | 2 106 | 2
51 3 63 |3
17 7 213
1 7017
1
204=2x2x3x17
252=2x2x3x3x7
HCF=2x2x3=12
c. Factors and highest common factor d. Factors and highest common factor
of 72 and 188 of 275 and 350

continued =

16 17 18 19 20 21 22 238 24 26 26 2y 268 20 IV
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e. Factors and highest common factor f. Factors and highest common factor
of 456 and 572 of 205 and 315

3. Calculate the LCM using factorisation or inspection.

Example: Factors of 123 and 141

123 =3 x 41
123 | 3 141 | 3 141 = 3 x 47
41 | 41 47 | 47
1 1 LCM =3 x 41 x 47 = 5781
a. Factors and lowest common multiple b. Factors and lowest common multiple

of 243 and 729 of 200 and 1 000

© 19 2 8 4 8 B 7 8 © 10 99 12 18 14
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c. Factors and lowest common d. Factors and lowest common

multiple of 225 and 675 multiple of 128 and 256
e. Factors and lowest common f. Factors and lowest common multiple
multiple of 162 and 486 of 225 and 675

Problem solving o

Explain calculating HCF using factorisation to a family member.

18 196 17 18 19 20 21 22 28 24 26 26 2r 26 20 0
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Why should you
x"x" = st = study the laws of
exponents?

(xmyr 0 = andx#0

Il
S
|

1. Write these numbers in exponential form.
144 a. 64 b. 9

12x 12
122

Example:

2. Write these numbers in exponential form.
8] a. 27 b. 8

=3x3x3x3
=34

Example:

3. Wirite the following in exponential form.

Example: 64 +8 a. 125+ 25= b. 64+ 125=
:82+23

4. Write the following in exponential form.

Example: 50 x 50 x 50 x 50 x 50 x 50 x 50 = 507

a. 30 x 30 x 30 x 30 x30=
b.40><40><40><40><40><40><40><40><40x40x40=| |

5. Look at the examples and calculate.

Example: 3'=3,25'=25m'=m,9'=9 Q. x1=| | b. a! =|

6. Answer positive or negative without calculating.
a. (-9)? b. (18)?

Example: (-15)2? will be positive
(15)2 will be positive
(=15)3 will be negative

viii

© 19 2 8 4 8 B 7 8 © 10 99 12 18 14
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7. Simplify. “Ya ’ ’ ‘

!“ ?{}0000004

==

Example: axbxaxb b? x ¢? x ¢? x b?
=a? x b? = b* x ¢t
A. gxgxhxhxh= b. axaxbxbxaxa=

8. Revision: calculate the square root.

Example: /9 a.V64 = b.N25 =
V3 x3

3

9. Calculate the square root using the example to guide you.

Example: V256 Remember this is
:\/2.2.2.2 x 2:2:2:2 256 2 what we call prime
= 2.2.2.9 128 2 factorisation.
= 16

64 2 How do | know _
32 2 to start dividing
by 22 .
16 2 o E
8 2 A J
You should always
4 | 2 first try the smallest
2 2 prime number.
1
o = But how will | know the
Test your answer: 16 x 16 = 256 number is divisible by l
2or3or5, etc? r__.
You use the rules
. of divisibility.
a. V324 = b. V1296 =

18 16 17 18 19 20 21 22 28 24 26 26 2y 26 20 0
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10. Revise: calculate.

Example: \12:12 a.\22 = b.V3-3 =
=12

11. Represent the square root in its simplest form.

Example: /222 a.V3-3-3 = b. V666 =
:2\/?

12. Represent the square root in its simplest form:

Example: /8 a.Ni12 = b.\45 =
=N2x2x2
=242

13. Look at the example and complete the following:
Example: 3% =9 therefore\/9 = 3 Q. 5%= b. 92=

14. Calculate and test your answer.

Example: 2% x 22 Test 23 x 22 8°x 8" =
= 2%+2 =8x 4
=25 =32
=32

15. Simplify and test your answer.

Example: x° x x* Test your answer: x =2 p

= o4 28 x 24 234
= 5/ =8x16 =Y
=128 =128

16. Calculate and test your answer.

10 = 110 =
Example: 3°+3? Test: 3%+ 3? 10+ 1=

= 352 =243+9
=3 =27
=

© 49 2 8 4 8 B 7 8 © 10 99 12 18
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17. Simplify and test your answer.

Aty 4

QO AN
X X0

A A ’ .
You ma
Y D‘O’C

use your
20 = 515 =
Example: Test your answer: x =2 § 78"~ calculator. ) ‘ ‘
P 25 + 93 25+ 03 TeSTlfg=3
=x3 =253 =32+8
= x2 = 22 =
=4
18. Simplify and test your answer:
914 —
Example: (23)? Test: (2%)? (77)*=
= 232 = (8)2
=24 = 64
= 64
19. Simplify and test your answer:
Example: Test your answer: x =3 (P?)° = Testif p =2
(%) (3°)? (3°)(3°)
= 02 =\(g)s= =27 x 27
=x8 =3¢ =729
=729
20. Simplify: (23s'9)2 =
Example: (3x?)3
= 3_x2x3
= 27x°
21. Simplify:
Example: (a x t)" (bxc) =
=q x "
22. Solve using both methods.
3 = 3 =
Example: a*+ o 2 means = gt m-=me=
= Suey axaxaxa =0
vaaa " which means
=1 the same as =1
aaaa
Ifa#0 Ifa#0
Why is exponent 0 = 12 Take the example of 3°. Any number
divided by itself is 1. We know that 3% + 32 =1. But 32 + 32 = 322= 3%

Therefore 3°= 1.

Problem solving |

Add the first 10 square numbers.

Represent the square root of any four-digit number using prime factorisation.

18 16 17 18 19 20 21

22 28 24 286 265 2y 26 20 IV
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Intfegers include the Commutative property: What will happen if
el (ine:ure atb=bra P
{1,2,3, ...}, zero {0}, 4
and the negative of Associative property:
the counting numbers at+t(btc)=(at+bd)+tec .. make all the “a”s
{—], -2, -3, } a X (b X C) = (a x b) X C \ and “b"s negative?

Distributive property

ax(b+c) ... make all the
“a"S, “b”s Gnd “c”S
negative?

=axbt+taxc or(axb)+(axc

1. Identify the last term in each pattern. What is the rule?
Example: -8,-7,-6,-5,-4,-3,-2. -2isthe 7th term. The rule is + 1.

00,18, -16,-14,-12,-10, -8 Itis the — | term.

The rule is
2. Write the following in ascending order:

=5, 5, 18, 89, 10, =15, =10, =55

3. Filin<g, >, or =

a. 4 -4 b. -18 -8 c. 2 2

4. Calculate the following:

Example: (7] + (5) a. (-6) - (8) = b. (-8) +(-4) =
=7 +5
=2

5. Calculate the following:

Example: (-5-4) x (6-2) a. (2-3)+(-4-1) b. (5-6) % (8-7)
=-9x4
=36

© 49 2 8 4 8 B 7 8 © 10 99 12 18
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- 6. Calculate the following: it ‘ “"’ ‘ ‘ ’ ‘
(<7 +5) x (2=7) + (-5 + 3)= 0"’0"‘

..:a‘.”’Ott

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

7. Use the example to guide you to calculate the following:

Example: 8+ (-3)=(-3)+8=5 .
8x(-3)=(-3) x8=—24 O 337 (~14) =

b. 7 x (=6) = =
8. Use subtraction to check addition or vice versa.
Example: 8+ (-3) =5 then
5-8=-3or a. 17+ (-8) = - -
5-(-3)=8
b. 9+ (-5)= — =

9. Use the example to guide you to calculate the following:
Example: [(=6) + 4] + (=1) = (=6) + [4 + (-1)] = (-6) +3=-3

a. [(F3) +2] +(4) = = -

b. [(~4) + (-10)] + 5 = - -
10. Use division to check or vice versa.

Example: 5x (-6) =-30then Q. 6% (8) = b. 4x(-2) =
-30+5=-6and
30+ (-6) =5

11. Complete the pattern.

Example: (+5) x (+5) = 25 (+12) x (+12) =
(-5) x (-5) = 25 (-12) x (-12) =
(+5) x (=5) =-25

(=5) x (+5) = 25 (+12) x (-12) =

O
(~12) x (+12) = ®
_ O

If the answer is 20 and the calculation has three operations, what could the calculation be? ot

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

Ha

1. Add and simplify if necessary.

s 4 a. 6+ 8= b. 3+ 7=
Example: 5 T3 1212 15 15 When we add
10 fractions the
=3 denominators
_ ]2 should be the
8 same.
— ]% \_)

2. Calculate and simplify the answer if necessary.

1 _ 3 = 347 =
a. L —-2= b. 2+ 72 =
Example: 277 + 2 SN S

_ 4 3

¢t

7

=6

:]%

3. Calculate and simplify the answer if necessary.

3.3 a. ¢+ 5 = b.
+t 1.3 8 6

B
N
+
NJRN|
1

Example:

X X

9
12

T Sl @i
+

I
-
o ™

N

© 19 2 8 4 8 B 7 8 © 10 99 12 18 14
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4. Calculate and simplify the answer if necessary.

K

OOXXXX

\AAA

L R AR

6 _ 5 = 1 4 —
a. & —-=2= b. L +24=
Example: 2 + 3 rx ¥~ 4 ’ ’ ‘
2+3
="z
S
= x
5. Calculate and simplify.
5 4 — 6 4 —
a. 2 x 2 = b. & x 2 =
Example: 2 x 2 6 7 25
-
=12
1
=2
6. Simplify.
Q. 3 x x = b, * x 4=
Example: % x % £ 12 2l
3x
= &
e
=4
7. Calculate and simplify the answer.
4 - 4 — 9 = 3 —
a. 2+ 4= b. —+ 2=
Example: % & % 7 6 12 4
3 3
T4 %2
9
=3
:]]é

Problem solving

Name five fractions
that are petween

d you a unit
two ’ren’rh:h:n Fraction if you:
three tenths. Whay 3 . add it?

If the answer is

%, what are the
two fractions
that have been
multiplied? Is
there only one

answer. '

its simplest form?

What is & + & in \

3

Can two unit
fractions give

- multiply it?

Multiply any two
IMproper fractions
and simplify

your answer jf

Necessary,
r

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




Look at the following. What does it mean?

147

100 ~

1,47 = 147%

1. Write each of the following percentages as a fraction and a decimal fraction:

a. 42%

Example: 18% or % or 0,18

= 2
T 50

2. Calculate.

25% of R60
25 R60

=00 X T
_ R1500
100

=R15,00

a. 30% of R150

Example:

3. Calculate the percentage increase.

Example:
Calculate the percentage increase if the price of a bus

ticket of R60 is increased to R72. Then to work out

% x ]]ﬂ We first need to say ~. the percentage »
1200 ~ by how much the lncrgaseéve needto
== price of the bus multiply g by 100.
el ticket was increased.
= 20

20% increase It was

_ increased by The price is
R12 (R72 - " increased by 12
R60 = R60). or by 20%.

© 9 2 8 4 858 G 7
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b. 65.5%

b. 65% of R125

R?5 to R125
Price increase:

10 19 12 13
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4. Calculate the percentage decrease.

Example:

Calculate the percentage decrease if the price of petrol goes
down from 25 cents to 17 cents a litre. Amount decreased is

8 cents.
8 100

25 X 7
_ 800
- 25

= 32

32% increase

DOOOQ0OC

We first need to say
~ by how much the

price of petrol was

decreased by.

It was decreased

- by 8c because
17c + 8c gives
you 25c.

e

OO X X X
L XX X000
OO XXX

. YOO
LX)

R52 of R46

Price decrease:

Then fo work out

. the percentage
increase we need to
multiply 2 by 100.

5. Write the following in expanded notation:

Example: 30,405=30+0,4+ 0,005

a. 39,482

. 458,917

c. 873,002

d. 903,9301

6. Calculate using both methods. Check your answer.

Example 1: 2,37 + 4,53

Example 2:
=(2+4)+(0,3+0,5) + (0,07 +0,03) 2,37
=6+08+0,1 SAns
6,90

=69

a. 89,879 - 39,999 =

. 802,897 + 78,873 =

18 16 17 18 19 20 21

22 28 24 286 265 2y 26 20 IV
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7. Calculate the following and check your answers with a calculator.

Example:
04x03 =0,12 0,04 x0,3 =0,012 0,04 x 0,03 =0,0012
a. 0,4x0,5= b. 0,04 x0,5=
c. 0,04x0,05= d. 0,6 x0,3=
e. 0,06 x0,3= f. 0,06 x 0,03 =
9. 0.8x0,7= h. 0,08 x0,7 =
i. 0,08 x0,07 =

8. Calculate the following and check your answers with a calculator.

Example 1: 0,3 x 0,5 x 100 Example 2: 0,7 x 0,4 x10
=0,15x 100 =0,28 x 10
=15 =28

a. 0,9x0,4x10= P.0,7 x0,06 x 10 =

Xviii
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9. Calculate the following and check your answers with a calculator. ""”"“”‘
Round off your answers as in the example. A ’ ’ ‘

Example: 4,387 x 30
= (4 x 30) + (0,3 x 30) + (0,08 x 30) + (0,007 x 30)
=120+ 9 +2,4+0,21
=120+9+2+0,4+0,2+0,01
=131,421

Round off your answers to the:

Nearest unit: 131

Nearest tenth: 131,4

Nearest hundredth: 131,42

a. 16,467 x 40 = p. 298,999 x 60 =

10. Calculate the following. Round off your answers to the nearest tenth.

Example: 9,81 +9 1,09 rounded off to the
=1,09 nearest tenthis 1,1.
a. 525+5= b. 72,08 +8 =
C. 48,48 + 6 = d. 39,97 +7=
Problem solving .
' My mot,
Multiply the number t;';“* You need twelve 77,12 m :Fr bought | .
is exactly between z'ber equal pieces from has t, diwdr‘oee.. She -
and 2,72 by the ':‘“'“s 144,12 m of rope. eight Piecese it int
that equals ten time How long will each Will eqch , - How long .
three. piece be? Plece be?

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




a. 8,12, 16, 20.

a. 3,9, 27,81

a. 1,4,10,19

a. 5,-15, 45,-135

b. 2,4,8 16

b. 6,24, 96, 384,

5. Complete the table and then state the rule.

. 7,14, 21, 28.

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

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

b. 9,-27, 81, -243

3. Does this pattern have a constant difference or ratio or neither?

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

Example:

2
Position 1 2 3] a] 5] & Rules
The term + 5.
Value of the term 5 10 15 20 25 | n+5
a. Complete the table | position 2 4 I3 8 n
Value of the term 4 8 16

b. State the rule.

c. What will the value of the 20" term be?

© 9 2 8 4 858 G 7
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6. What are the next patterns? Complete the questions. & 0 ’ 0 ’

Hexagonal number A ’ ’ ‘
pattern:

!‘- Q00004
(1 x 6)

a. What will the next pattern be? Draw it using the rule: Increase the length of each
side by one match.

b. Complete this table by using the same rule.

Hexagon 1 2 3 4 5 6 10 n
Number of matches

7. Complete the following table. Describe it.

Example: 8, 15, 22, 29...

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

e Add 7 to the value of the previous tferm.

e 7 x the position of the term + 1.

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

O
13, 25,37, 49, ... .
©

Term 1 2 3 4 17 n

Value of the term

18 16 17 18 19 20 21 22 28 24 26 26 2y 26 20 0
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o t This is the rule for
Example: l(; 2 t=px2+3 (rule) this flow diagram.
0x2+3=3(t=23) y
2 7

2x2+3=7(t=7)

£

A//E\\A

4;:t=p><2+3 4x2+3=11(t=11)
6 / 15 6x2+3=15(t=15)
8x2+3=19(t=19)

{/

T
.

/
13 »t=px4-2 » 11 t=px3+4|»
]6/ \\: ]57 \\:
19 19

9. What is the rule?

Example: p t

5 3 31 =4(8) -1
47 =4(12) - 1

12 \k / 4 79 = 4(20) -1

20 > t=4p)-1 > 77 143 = 4(36) - 1

36 7 Q: 143 271 = 4(68) - 1
Theruleis: t = 4(p) -1

Xxii
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10. Describe the relationship between the numbers in the top row and the & ’ ’ ‘
numbers in the bottom row of the table.

 } w0000 04

Example: x ] ol 1] 21127150 [100

y 5 7 9 45 | 105 | 205

Ruleisy=2x+5

11. Describe the relationship between the numbers in the top row and those in the
bottom row of the table. Write down the values of m and n.

Example: PYEE 0 m 5 3 m =1
n=24

Ruleisy =-3x+ 24

y 30 | 27 n 21 18 15

X -3 -2 m 0 1 2 m =
y -1 0 1 2 3 n =
Ruleisy =

Problem solving .

a. If the constant ratio is — 7, what could a sequence be? |
b. Ift=gx4-9, where g =-8, whatis ¢2

C. y=—x+ (= 2)is the rule. Show this in a table withx=-3,-2,-1,0, 1, 2.

16 17 18 19 20 21 22 238 24 26 26 2y 268 20 IV




Revise the following:

variable

x+18=52

operation / N\ equal sign

/ constants
/

blue:

Example é: 3a?

© 9 2 8 4 858 G 7

3a?

Y

Ravisien |

Say whether if the following is an:
e expression, or an

e equation,

and why.

a) Xx+18=52

b) x+18

1. Calculate the following and also underline the variable in red and the constants in

+ 4a?

a. 5a +3a = b. ém-2m =
Example 1: 3a + 4a
=7a
Note:
3a? + 4a?
is not 7a* c. la2+2a2= d. 82+ 512 =
Example 2: 3a? + 40?
= 7cl:
e. 4x*+ 2’ = f. 5x2+ 5x =
Example 3: 5x% + 4x? = 9x?
Example 4: 5x + 4x? = 5x + 4x?
Example 5: 3a? x 4a® g. 2a x 3a= h. 2¢? x 5¢2=
= (3a") (4’
= 12a*
i. la+7a= . 3f+5f=

© 10 91 92 18 14
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2. Complete. ."”“"
a. 5x__ =1 b. 7x__ =1
Example: 4 x =1
4X]Z =
3. Solve for x:
a. 3x =27 b. S5x+x=18
Example 1: 2x = 16
2 _ 16
2 - 2
x=8
Example 2: x -2 + 3 =-5 C.x+3+2=4 d x+8+7=-8
x+1=-5
x+1-1=-5-1
x=-6
Example 3: & =12 e. 4?_]2 f. 5 =15
¥ x3=12x3
2 _ 36
2~ 2
x=18
4. Calculate, if x = 2, then:
a. 4x+8= b. 6+3x=
Example: 2x + 5
=2(2) +5
=4+5
=9
C. x?2+2= d. x*+11=
Example: x’+5
=(2+5
=4+5 .
- O
e. x’-x= f. 3x—x?=

18 196 17 18 19 20

21

.
.
! ! 1

22 28 24 28 25 22U 28 29

30,




5. Solve for x.

a. 2x=10 b. —-bx=-12
Example 1: -5x =10
5x_ 10
5~ -5
x=-2
Example 2: 2x — 6x =16 C. 4x—-5x=8 d. 8 +4x=4
—4x =16
w16
-4 T -4
x=-4
6. Calculate: o -
- a. «x . =
Example 1: ey
XXX Thisis a
x.x { monomial
— it has only
= XX one term.

=x

x4_x2 xG_xZ_ xB_x3=
Example 2: —; This is a C. = d. &

_ (P -1) ‘ binomial — it

T has two terms

=21 connected

S8 = by a plus or

minus sign.

XXVi
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Example 3: —

Sl

_oxt o6 1
o2 & %2
1

= A2
=42 _ 64— =
oL

7. Revision: Simplify the following using the distributive law:

Example 1: 2 (3 + 4) 2[3]4] a. 2(3+6) = b. 4(8+1)=
=2x3+2x4 6 +8
=(2x3) +(2x4)
=6+8
=14

Example 2: 2 (x + 5) 2% 5] C. 2(x+4)= d. 4(x+7)=
=(2xx)+(2x5) 2x+10
=2x+ 10

Example 3: 2 (x> + x + 3) 20 N N 2
_ . 2 (x> +x+3) 2(x* | x| 3|
= (2xa?) + (2xx) + (2% 3) 2x2 + 2x + b
=22+ 2%+ 6 =2x*+2x+ 6

e 2(x*+x+4)= f. 4 (3+x+x2) =

Problem solving
Date:

Betty has 8n marbles and Peter has 3n. How many do they have altogether?2 Write a number sentence.

18 196 17 18 19 20 21 22 28 24 26 26 2r 26 20 0
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What do the graphs or words tell us about the concept?

Linear and Constant, increasing Maximum or Discrete or
non-linear and decreasing minimum continuous

A A A A

10 10 10 10 &

9 9(& 9 9

8 ?* 8 » 8 /\ / 8 ® _—
; By  EERNNEDZ M AN / ° »

6 / é I ZN 6// \\ / 6 { ] /

5 5 X- 5 5

4 // 4 A 4 \ i @ /

3 3 3 3

" e : A |/

1 1 £ ‘ 7 1

1 23525¢c7 89510 > ol 1234506780910 ° 2 5 2 5% T o 2 3 7 5 T

1. Plot the following and write it in words. Example: The point (5,7) is 5 units along, and 7

units up.
10
9
8 a. (37)is units along, and units up.
7 . . .
; ¢ b. (4.8)is units along, and units up.
> c. (5,9)is units along, and units up.
4
3 d. (10,2) is units along, and units up.
2 . . .
: e. (0,6)is units along, and 2 units up.
01 2 3 45 67 8 90 A pqrobolo is q c?urved line made by a Pom‘r
moving so that it is always at the same distance
from a fixed point (the focus) as it is from the
2. Complete the following: perpendicular distance to a fixed straight line

) (the directrix).
a. The left-right 4

( ) ;jﬁ c. The y—axis runs vertically
direction is called '° fhrough the
the x—axis. Z
7 ®
o. I\?Srﬁcol) clieeiar & |d. Where the x-axis crosses the y—axis
is called the 5 is the * " point. You
4 measure everything from here.
3
B 2 / e. The x—axis runs horizontally
, T ] through the .
y—axis o 1 2 3 45 6 7 8 910

- xxviii
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3. Complete the ordered pairs for the equations y = x> + 4 and ¢ “”""
y = =x? + 4 and the plot them on the set of axis on the graph.

x |-4(-3|-2|-110|1]2 3|4 x| -4|3/2|-1/0[1]2|3] 4
y |20 y [ =12

y=(4)2+4 y=x2+4 y=x*+4 y=—(-4)2+4 y==x2+4 y=-=x2+4
=16+4 = = =_16+4 = -

=20 = = =12 = =

([
It
-

N

+

N
o=
Il
=

N

+

N
o<
Il
=

N

+

N
([

=—x%+4 y=—=x2+4 y=—=x?+4

y=x2+4 y=x2+4 y=x2+4 y=—x2+4 y=—x2+4 y=—x2+4
= = =16+4 = = =
= = = 20 = = =
| F 3 | | | |
LT e e e The first parabola has a
5 I O minimum point (___, )
EEEEEE - 1 and it opens upwards
T mms EEEEEEEEEY, (u-shaped).
- - i
NmusEmE O ST The second parabola
. | ' mE HH - has a maximum point
nEe 111 HNEEEERENEER (. )andit opens
e ! EEEEEEEENY, downwards (n-shaped).
H@-ég-ia- m__-!_s-'_;u- PR RPN # 4 1 1011 1 1.3 I4L5_i§_LLfa_lp_zg:
MW .- 4 -‘— . v .i :d T - - - - : e What hcppens i N

you throw a ball
AW AR T into the air2

It will arc up into the air

EE t ——+ and come down again.

 nal 0 U Y < N B R B IR R M UR O W BN The ball follows the path
l [ | of a parabola.

Problem solving

Describe the graph y =x? + 10

18 196 17 18 19 20 21 22 28 24 26 26 2r 26 20 0
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Can you remember the meaning of the following?

1. Solve the following financial problems:

a. Kabelo receives R120 per week pocket money. He goes ten pin bowling twice
(cost R20,00 per session excluding VAT). He has coffee for R5,00 and buys R30,00
of airtime, both with VAT included. How much pocket money can he carry over
to the next week?e

© 49 2 8 4 8 6 ¥ 8 © 90 11 12 18 914 ¢



',.
4

DQQOQOOC

b, 4

k4
&
o%

b. Your receive R400 pocket money per month for chores you do
around the house. Draw up a budget in the budget column.
You had the following expenses last month: Movie R60,00; Taxi
R?0.,00; Ice Cream RS5,75; New shirt R65,00; Donation to welfare R50,00;
Stationery R45,00; Repairs to your bicycle R150,00. Enter these expenses in the
actual amount column. You have saved R375,00. Did you save anything or will

you need to use some of your savingse

¢

A

W W W N VY Y,
. :0:0:0:0:{0:0
X 0000

OO0

Budget

Actual amount

Difference

Income (Pocket money)

Expenses

Toxi

Movies

Sweets

Clothes

Donations

Savings

Stationery

Totals

Net Income

continued @

18 196 17 18 19 20 21 22 28 24 26 26 2r 26 20 0
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c. A total of R36 000 was invested in two accounts. One account earned 7%
annual interest and the other earned 9%. The total annual interest earned was
R2 920. How much was invested in each account?

d. David buys a new car on hire purchase. The car costs R75 000 (excluding VAT)
and he trades in his old car (that is fully paid for) for R? 500. The car registration,
documentation and licence fees are R2 000. What will his instalment be if he
pays 7% p.a. in simple interest and repays the money he borrows over a period
of 54 months?

XXXii
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e. Lindy has €45. She wants to buy jeans for $15 CAD ond_o T-shirt ' & ’ ’ ‘
for $10 CAD. After her purchases, how much money will she have left in ZAR?2
Use the exchange rates in the table below to help you solve the word problem:s.
Show your work in the space provided.

ZAR (R) UsD ($) GBP (£) CAD (3) EUR (€) AUD ()
ZAR (R) 1,00 6,76 11,06 6.89 9,88 717
usD ($) 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 ($) 015 1,09 1,74 1,00 1,59 0,95
EUR (€) 0,10 0,69 1,10 0,63 1,00 0,60
AUD ($) 0,14 115 1,83 1,05 1,67 1,00

Example: 1 ZAR (R) = 0,15 USD (S)
1 USD (S) = 6,76 ZAR (R)

Problem solving

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

18 16 17 18 19 20 21
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Symbols you need to revise or learn.

Geometric figures

Triangle Angle Perpendicular Parallel Degrees Right angles
Az L V1" Tk
Line segments Line Ray Congruent Similar Therefore
o
—_ — —_— ) P~
AB AB AB — St o o
|

. Angles to remember.
Geometric figures to remember. g
Acute angle: an angle that is
less than 90°

Right angle: an angle that is 20°
More polygons 9 9 d I

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

Geometric figures

Quadrilaterals

Straight angle: an angle that is
exactly 180°

Reflex angle: an angle that is
greater than 180°

Complementary angle: an
angle in a pair of angles which
add together to make 90°

How would you calculate
the total sum of the interior
angles of a polygon?

-

Similar and congruent triangles

Similar triangles have the same shape but are not the same size. Each pair of corresponding
angles is equal and the ratio of any pair of corresponding sides is the same.

Congruent triangles are triangles that have the same size and shape. This means that the
corresponding sides are equal and the corresponding angles are equal.

XXXiV
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1. Construct using appropriate instruments and answer the questions. ¢ ~“’ ‘ ’

44

a. An angle smaller b. A polygon with c. A tfriangle.

than 90°. more than four
sides.

i. Name the angle. i. Calculate the i. Draw a triangle
interior angles of that is congruent to
the polygon. the triangle above.

Label it.

i. Construct another
angle such that
this angle and the
angle above, when
added together,
total 90°. What do
you call such a pair

of angles?
i. Where in everyday i. Draw a triangle
life will we find such similar to the triangle
a shape?¢ above. Label it.

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




Vertical opposite angles
a=d;b=c;
e=h;f=g

Corresponding angles
a=e; b=f;
c=9g;d=h

Alternate interior angles
c=fd=e

Alternate exterior angles
a=h;b=g

Consecutive interior angles

c+e=180°
d+f=180°
(also called co-interior

angles)

Revision |

L

y/ ) 7 DS W

- XXxvi
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0. 400,009,004
ﬁ]g:asﬁgr;:l' is a straight line inside a shape that joins one vertex to another but is not an edge of . ’ ‘

Q0000

3. Can you identify any diagonals? If not draw a few. .

Problem solving

In which job, other than that of an engineer, will people need fo calculate angles. Give an example of
such a person and say why the person is calculating angles.

XXXVii
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Describe these transformations.

\ TS

1. Answer the following questions:

" a. The coordinates of ABC are:
10|
9
8|
7
[
5
7
3
2 b. The coordinates of A B' C' are:
T
-100 -9 -8 -7| -¢| -5 -4 -3 -2/ 1| of 1] 2| 3| 4] 5| ¢ 7| 8] 9|10

=1 Al
-2

Al
=3
=7
=5
¢ c. The translation vector is:
-8 B| C
=9

Bl T T T T TIE] ™

d. Explain the translation vector in words.

XXXViii
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~ 2. Answer the following questions: ¢ A A““:”’:"‘.’.‘

a. The coordinates of ABC are: ‘ ‘ ‘

44

S

b. The coordinates of A B' C! are:

A c. ABC isreflected over the

d. Which coordinates remain the same?2

S
b
&
4
S
&
IS
@
N
S WS H A GG Yol o sl ulo|olw
0
©
N
&
o
~
®
w
=)

T
g 4

EERN EEEN e. Which coordinates differg

3. Answer the following questions:

A a. The coordinates of ABC are:

S

a| o o] | of o

b. The coordinates of A B' C' are:

No)
o]

S LSS A S Yol

X9 . .
I B R O c. Compare the corresponding vertfices.

7
S| b

4. Answer the following questions:

Al a.A'B' = x AB
b. B'C' = x BC
c. A'C'= x AC
A d. Therefore, we say that this .
transformation is an enlargement
with scale factor = .
B C B! C!
O
Problem solving o
Design a house on grid paper (top view).
Enlarge your plan by a scale factor of 2. bate:

Reflect the house, rotate it by 90 degrees and translate it two units up and three down.

XXXiX
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What do all these geometric objects have in common?

cube icosahedron dodecahedron octahedron tetrahedron

What do we name this group of geometric objects?

1. Write down the name of the geometric object that each of the nets will form. How
many edges, vertices and faces does each have. Complete the table below.

dodecahedron

Describe each.

e. f. g. h.
30 edges
20 vertices
12 faces

2. Complete the following:
a. If the sides of a geometric figure are equal in length and the interior angles are

equal, the geometric figure is

If the sides are not equal it is
b. What do you notice if you look at a platonic solid’s faces?

c. What do we name geometric solids if all the faces are congruent?

.Name three geometric solids that are irregular.

O 9 2 8 4 8§ 6 ¥ 8 O 10 11 92 198 14
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- 3. Construct the net for a tetrahedron. We have given you ’r;e A & “’ \AAANR,

.V
¢

first two steps. ‘ ‘0‘ ’ ‘ ‘
Step 1: Step 2: c c ’ ’ ‘
Construct an Construct
equilateral C another
friangle. equilateral
Label it ABC. triangle with A B
one base
/:A\ B A B joined to base
AB of the first D
tfriangle.
4. Describe the different views of the building using the drawings below.
S 7]
— a
— b.
[ lc. L d.

5. Draw a cube using a 30° oblique drawing.

Step 1: Draw Step 2 Step 3
a square. Draw a 30° line from the bottom right | Draw the rest of the cube.
vertex.

Remember that the lines
that are parallel in the
real three—dimensional
object remain parallel in
the drawing.

Problem solving

Make skeletons (outlines) of the platonic solids using recycled materials.

Date:

xli
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Revise these formulae:

Perimeter of arectangle
21+2b
Area of arectangle: I x b

Perimeter of a square: 4 1
Area of asquare: [ x [

Circumference of a circle
C=ndor2mnr

Area of a circle
A=mr?

T]he area of a friangle is:
7 bxh

Look at these conversions:

Tcm? (Icmx1cm)
=100 mm? (10 mm x 10 mm)

Tm? (ITmx1m)
= 1000 000 mm? (1 000 mm x 1 000 mm)

1 km? (1 km x 1 km)
=1000000 m? (1000 m x 1000 m)

1. Calculate the perimeter and area of a square. Write your answer in mm.

Example: side 4,5 cm

Perimeter Area

P=4x] A=P

=4 (4,5cm) =4,5cm x 4,5cm
=18cm = 20,25 cm?

Write your answer in mm.
=4 (45 mm)
=180 mm

=45 mm x 45 mm
=2 025 mm?

If the areais 2 025 mm? what is the answer in cm?2
1cm=10mm

2
Tcm?=1cmx1cm (m) cm?
1Tcm?2=10mm x 10 mm 100
1 cm? =100 mm? =20,25 cm?

Side 3,5cm

2. Calculate the area and perimeter of a rectangle. Write your answer in mm.

Example: length 3,8 cm, breadth 2,1 cm

Perimeter Area
P=2(+Db) A=Ilxb
=2(3,8cm+2,1cm) =38cmx21cm
=2(59cm) =7,98 cm?
= 1.8 em 1 m=100cm
1m?2=100cm x 100 cm
1 m?= 10000 cm?
- h
Write the area answer in mm? and m2.
mm? 1cm=10mm m? ,
_ lTcm?2=1cmx1cm _ 7,98cm
=798 cm? 1cm?2=10mm x 10 mm T
=798cm?x 100  1cm?=100 mm? 10 000
=798 mm? = =0,000798 m?

_

Length 9,3 cm and breadth 7,2 cm
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3. Calculate the area of a triangle. Write your answer in mm. ‘ .‘h’ " “ .“’ "

Example: ’ ‘ ‘

Area Base =8 cm Height =2,6 cm

A:lbxh
1 2
5 (5cm) x23cm

=2, 2,
23cm 5cmx23cm

=575 cm?
5cm
Write your answer in Write your answer in m?.
mme. 575cm?)|
279 @ 10000 | ™M
(5,75 cm? x 100) mm?
=575 mm? =0,000575 m?

4. Calculate the area of the circles.

Example: Radiusis 3 cm.
A=mr?
= (3,14159) (3 cm)?
= 28,27 cm?

a. Radiusis4cm b. Radiusis 2,5 cm

Problem solving

If the area of the circle is 314,159 cm?2. What is the radius?e
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&ﬁo\ume and surfacelarea

Revise the following formulae: )
Surface area of a prism

The volume of a cube
v=_[

The volume of a .

A = the sum of the area of all the
faces

Revise the following:

rec'l'ongu|or prism e fTcm=10mm then 1 Cm3 =1 000 mm3

v=Ixbxh e if 1m=100cmthen 1 m3=1000000cm3.
e An object with a volume of 1 cm? will

The volume of g dlsploge exqc’rly 1 ml of water. .
fiangular prism * An object with a volume of 1 m3 will

: displace exactly 1 kl of water.
v=s5(bxh)xl

1. Calculate the volume, capacity and surface area of a cube.

Example:
Volume Capacity Surface area
Note: An object with a Net of the cube. How many
volume of 1 cm? will displace | faces (flat surfaces) are
1 ml of water. there?
Therefore an object that is 64
cmiwill displace 64 ml water
or 0,064 &. 4cm
v=_ 4 cm
v=(4cm)?
v =64cm?
Surface area = sum of the
Cubic mm Cubic cm Cubic m Litre area of all the faces.
= 6 (area of a face)
1 000 000 000 1 000 000 1 1 000 = 602
=6 (4 cm)?
1 000 000 1 000 0,001 1 =6 x 16 cm?
=96 cm?
1 000 1 0,000001 0,001

xliv
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The side (length) of the cube is 2,5 cm. !"‘.“”‘
Volume Capacity Surface area ’ ’ ‘
2. Calculate the volume, capacity and surface area of a rectangular prism.
Example:
Volume Capacity Surface area
4cm Note: An object with Net of the rectangle. How many
a volume of 1 cm?3 will faces (flat surfaces) are there?
displace 1 ml of water.
2em .. an object thatis 12 & Gl
cm? will displace 12 ml.
1,.5¢cm 2cm
1,5cm
v=Ixbxh
v=4cmx1l,5cmx2cm
v=12cm?
. . ] . Surface area
Cubic mm Cubicecm |Cubic m |Litre A=21Ib+2lh+2bh .
=24 1,5 +2(4 2
1000000000 |1000000 |1 1000 i N O
=12cm?+ 16 cm? + 6 cm? .
1 000 000 1 000 0,001 1 — 34 om? |
1 000 1 0,000001 |0,001
I
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The rectangular prism’s dimensions are: length = 4,5 cm; breadth = 3,5 cm and
height 4 cm.

Volume Capacity Surface area

3. Calculate the volume, capacity and surface area of a triangular prism.

Example:

Volume Capacity Surface area

Note: An object with Net of the triangular prism. How
a volume of 1 cm?3 will many faces (flat surfaces) are
displace 1 ml of water. there?¢

sodn objec’r that is Use Pythagoras to
15 cm3will displace calculate this.
15 ml of water. .

. 39em/ | N39cm
2em 3em

3.9¢cm i 39cm
2em 2cm
5cm
V= %b xhx/ Ech
v=21(5cm) x3cmx2cm Surface area
v=25cmx3cmx?2cm A =2 (area of friangle) + area of 3
rectangles

= 3

v=15cm =2(5(5cm) x 3cm) +2(3,9 cm x
2cm) +1(5¢cm x 2cm)

=15cm?+ 15,6 cm? + 10 cm?

= 40,6 cm?

xlvi
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The triangular prism’s dimensions are: base of triangle 4 cm, height of
triangle 2,5 cm, length of prism 5 cm, other two sides of triangle 3,2 cm each.

Volume Capacity Surface area

Problem solving .

a. If the volume of a cube is 10 648 cm?, what are its dimensions in mm and m?2
b. Give everyday examples of where we will use the volume, capacity and the surface area of: S

* cubes
e rectangular prisms
e triangular prisms
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Revise: Look at the data handling cycle and describe it. Primary secondary

data
Start \f/ifh a , . et
question f col/e¢, \ POpUIGhOn
L %y, e Survey

Data handling cycle Questionnaire

L g \
epssonthe || o¥230° _ Tables  Range
a graph ©© Tallies Mean
Bar graph ften at:d Median
Histogram =~ Pie charts sarienE Mode
Pictograph

Hypothesis: grade 9 girls do better in mathematics and science than grade 9 boys.

A hypothesis is a statement or prediction for which sound evidence of its truth has
to be found.

Here are some examples of hypotheses:
* Everybody in grade 9 owns a cell phone.
* All grade 9s like junk food.

1. Form your research team.

Names of your research team:

2. What is the aim of your research?

- xlviii
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. What is your hypothesis? “”‘ ” ‘

X DOOOQ0OC

Fe

w

Primary data Population

Secondary
data Survey

4. Questions that might help you to plan: Sample Questionnaire

a. What data do you need?

b. Who will you get it from?

c. How will you collect ite

d. How will you record ite

e. How will you make sure the data is reliable?

f. Why?2 Give reasons for the choices you made.

16 17 18 19 20 21 22 28 24 28 26 2y 2B 30
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Paiiaicontinted

Tables Range
Tallies Mean

Stem and Median
leaf tables Mode

7. Use the data you collected and recorded to:

a. Organise your data in a frequency table.

b. Calculate the mean, median and mode.

c. Calculate the data range.

d. Draw a stem-and-leaf display.
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e. ol?fegp;;e;theh’ryour data in a graph. You may use more than one type sV ’ ‘ ‘

Problem solving

Interpret your graphs and tables and write a report, using the following headings:

Aim

Hypothesis .
Plan

Data collection .
Analysis Sign:
Conclusions

Appendices Date:

References

0 N e O~ @Y =
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WORKBOOKS

WORKSHEETS
1 to 64

L
2
1
O
Z
LU}
1




Transcendental

/

Irrational

NcZIcQcA,cR
(c = subset of)

.2
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1. Study these definitions of numbers: " 0 "‘ ‘04

Natural N for Natural

Natural numbers are counting numbers (1, 2, 3, ...) (N,) and the positive
intfegers of the whole numbers (0, 1, 2, 3, ...) (N,). Mathematicians use the term
“natural” in both cases.

Integer (Z for Zahlen (‘numbers’ in German))
Integers are the natural or whole numbers and their negatives (... -3, -2, -1, 0,
1,2,3,...).

Rational (Q for Quotient)

Rational numbers are numbers that can be expressed as a fraction of an
integer (that is a ratio of an integer). Rational numbers can be added,
subtracted, multiplied and divided. Eg. ;= 0,5 or 1= 0,333 ... Rational decimal
expansions end or repeat.

Real Algebraic (A, for Algebraic,__)

A real algebraic number is defined as a number that is the root of a
polynomial with rational coefficients. Real algebraic numbers may be rational
or irrational. The numberV2 =1.41421 ... is a real algebraic number that is
irrational.

Real (R for Real)

Real numbers are all the numbers (all the points) on the continuous, infinitely
long number line with no gaps. It is a collection of every possible infinite
decimal expansion. Real numbers may be rational or irrational, and algebraic
or non—algebraic (franscendental). The numbersm=3.14159 ... and e =
2.71828 ... are franscendental. A transcendental number can never be written
as an exact fraction of a whole number, it requires an infinite series of terms.

Irrational
These numbers cannot be written as fractions of whole numbers. Irrational
decimal expansions neither end nor repeat.

Transcendental
These are irrational numbers that cannot be constituted back as an integer
through an arithmetical operation.

3
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2. Match these descriptions with thé 'éorreci number line. Start at ‘Integer, 7'.

B ow e

Natural, N

Integer, Z

4
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3. What do the intervals between the integers on these number lines on
the previous page mean?

[. Rational

ii. Real algebraic

iii. Real

4. Complete the table by putting ticks (v) in the appropriate columns.

Whole Natural Integer Rational Irrational Readl
number number 9 number number number
a 200 v (4 v v (4
b -29
C 0
d 1
. 12
5
f 0,987
9 V81
h N5
m
i 124,54
22
k i
7 O
| \25+9 .

Problem solving
Sign:

3 The number € (Euler's Number) is a famous irrational number. Why?2

22 28 24 28 25 2y 23 20 v
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Study these methods of factorisation:

Method 1: Method 2: Method 3:

Ladder method.

12 12 What are the prime factors of 122
612 Break 12 into 4 x 3.

:]3 3 The prime factors of 4 are 2 and 2. A @
The prime factor of 3is 3. %
In this example every @)

factoris a prime ?g g;g gr'g]g factors of
number. ren e

12

We canwriteitas2x2x3=12
or
22x3=12

We can write it as:
2x2x3=12
or 22x3=12

1. a. Factorise 15.

Method 1: Method 2: Method 3:

b. Factorise 72.

Method 1: Method 2: Method 3:

Before carrying on with questions ¢ and d say which method you like the most and why.

©» 94 2 8 4 § G 7 8 © 10 91U 92 18
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c. Factorise 95. 0’.""”’ ‘ ‘ " 0

Method 1: Method 2: Method 3: .”

L AR

20000

d. Factorise 100.
Method 1: Method 2: Method 3:

2. Prime factorisation is finding which prime numbers multiply together to make the
original number. Knowing prime factorisation will help you a lot as you carry on
with maths. Why? Read the comic strip. Each time a character says ‘let me try’, try

and do it yourself.
gl !
T d S

Problem solving

Prime numbers are numbers that can be divided only by one and themselves. Show this with all the
numbers between 100 and 200.
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Problems about the distance travelled in a given time can be solved using
formulae.

To find distance: To find time: To find rate (speed):
. _ . : — Distance — Distance
Distance = Speed x Time Time Spesd Speed Seanee
d=sxt = & 5= &
S t

When we solve problems using these formulae use ratio and proportion.

A rafio is a way of comparing the sizes of two or more quantities. So 4:7 and 8:14
are ratios.

A proportion is a statement that two ratios are equivalent. So 4.7 is proportional to
8:14 (meaning that 4is to 7 as 8 is to 14).

A proportion can be written in two ways:
e as two equal fractions: ;= ]§4 or
e likethis:4:7=8:14 (orlikethis4:7:8:14)

When two ratios are equal, the cross-products of the ratios are equal. So for the
proportion a:b::.c.d you can multiply, a x d = b x ¢, as in this example:

; =]§4$o4x]4=56ond7XS=56

Example: My family fravelled 300

o

km at a speed of 60 km per hour. The speed (rate) “km
For how long did they travel? per hour” gives distance
fravelled per unit of time.

What do we want to find oute The Time.r

N2

Use ‘cross’ products. r
We can use a formula or work with ratios and proportion.

Formula to find time: Working with ratio and proportion.
Time =_ Distance 60km _ 300 km
Speed (Rate) 1h t
Time = 300 = 5 hours 60 x =300 x 1
60

60t = 300
60t _ 300
60 ~ 60

© 9 2 8 4 8 B 7 8 © 10 99 912
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1. Complete the table. $ “ ’ & ’
Speed (Rate) Time Distance Formula ’ ’ ;

a. 90 km/h 7 11 700 km

p. 50 km/h 8 hours e

C. 120 km/h 2 61 200 km

d. 500 km/h 2 hours 30 minutes | 2

e. 1 000 km/h 2 20000 m

2. A cartravels 60 km in 36 minutes. At the same average speed, how far will it fravel
in 1 hour 12 minutes?

3. Atrain travelling at an average speed of 100 km/h covers a certain distance in 3
hours 36 minutes. At what average speed must the train travel to cover the same
distance in 2 hours 30 minutes?

Problem solving

Write a problem using a example from you day-to-day life on speed, distance and time. Ask a family
member to help you.

9
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Direct proportion
As one value increases
(or decreases), so does
the other. How do you
think this will look on @
graphe

La]

&
4
&
-
i
u
4
L]
Lo
£

Using different methods to solve proportion problems
Example: 4 books cost R150. How much do 7 books coste

Method 1: Unitary

Find the value of 1 unit and
multiply to find the value of the
required number of units

Method 2:
Cross—multiply

Method 3: Rule of three

Align ferms in correct columns;
multiply 3@ term by 2"d; then
divide by 1%,

Books Rands
4 R150
1 %50 = R37,50
7 7 x R37,50
= R262,50

Books Rand
4 R150
7 X
4:150=7:x
(]sT:Qnd=3rd:41h)
4 xx=7x%xR150
(]st x 4Th = 2nd x 3rd)
4_‘. _ R150
7 X
4_x _ R1050
4 4
x =R262,50

Books Rand
4 R150
7 X
4:150=7:x
('Ist: 2nd = 3rd: 4th)
x=(7xR150) + 4
(X = 3rd x 2nd = ]ST)
Y= 7 X 150
x =R262,50

Draw a graph.

O 94 2 8 4 8 B 7
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1. Use the 3 methods to solve this problem and draw a graph.
5 T-shirts cost R120. How much will 9 cost?

MO

00,

0000 0 0 %

A

¢ 4 ¢
‘n‘»‘»")Q;”f;ﬂ

4.‘

0xﬁ#xﬂ

Method 1:

Method 2:

Method 3:

Draw a graph to show this.

Problem solving

Where in your day to day life will you use direct proportion. Draw it on a graph?
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Inverselprepellion

Inverse proportion

As one value increases, the other value shows a matching decrease.

1. Solve using all the methods and draw a graph.

Example:

Ten people take 4 days to dig a hole, how long will it take 8 men?

Method 1: Unitary

Find the value of 1 unit and
multiply fo find the value of the
required number of units.

Method 2: Vedic

Align terms in correct columns;
multiply 15 term by 274 and 3
by 4.

Method 3: Rule of three

Align terms in correct columns;
multiply 15 term by 29 term
then divide by 3.

People Days

10 take 4

1 fakes 10 x 4 =40
40

8 take 8 = 5

8 people will take 5 days

Note: Fewer people more
fime

People
10 4

Days

8 X

10:8=4:x
(]st: 2nd = 3rd: 4Th)
10x4=8xx
(]stx 2nd = 3rdX 4th)
40 = 8x
8x 40
8 - 8
x=5

People
10 4

Days

8 x
10:8=4:x
('IST: 2nd :3rd:4th)
x=10x4+8
(x= 1stx 2nd+3rd)

_ 10x4
8

=
1l
(@]
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a. If it takes 3 people to make 21 T-shirts per day, how long will
it take 12 people?

Method 1: Method 2: Method 3:

b. Draw a graph.

c. How does this graph show inverse proportion?

Problem solving o

When in your day-to—day life would you use inverse proportion2 Draw this on a graph.
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Can you still remember what a budget |$2

What are loans and interest?

Do you know what the difference is between simple and compound interest?

Principal amount x rate of interest (%) x number of periods

100
¢ Compound Interest
Compound interest means that the interest will include interest calculated on interest.

e The formula for calculating the Total future amount owed is:

Principal amount x (1 + Rate of interest (%))Number of periods
100

Example of compound interest

 An amount of R100 is invested for two years with interest of 10 % compounded
(added) yearly.

The interest at the end of the first year would be: R100 x 10 % = R10

In the second year the interest rate of 10 % would apply not only to the R100, but
also to the R10 interest of the first year.

In the second year the interest would be: R110x 10 % = R11
Total interest earned over the two years will be: R10 (year 1) + R11 (year 2) = R21
Total investment after two years: R100 (principal amount) + R21 (interest) = R121
Using the formula: Total future amount =R100 (1 +0,10)2

=R100 (1,1)2

=R100 (1,21)

=R121
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1. Palesa needs to earn R500 in interest so she will have enough to buy a Used‘ g‘ ‘..”‘
bicycle. She puts R2 000 into an account that earns 5 % per year simple interest.
How long will she need to leave her money in the account to have enough
money for the bicycle?

OO OL

2. Thabo has R500 that he invests in an account that pays 8 % interest compounded
yearly. How much money does Thabo have at the end of 3 years?

3. Susan has R1 000 that she invests in an account that pays 7.5 % interest
compounded yearly. How much money does Susan have at the end of 5 years?

4. You saved R4 750 during the last year. You decide that it will be the best to invest
the money. At your local bank they have two investment opftions:
Option 1: A 5 Year fixed deposit with 3,25 % simple interest per year.
Option 2: A 5 Year fixed deposit with 3,10 % compound interest per year.Which 5
year investment will be the beste

Problem solving Sign:

Suppose that you want fo have R100 000 in thirty-six months' time when plan to enrol at a university. You
want fo invest in a plan yielding 3,5% interest per year, compounded monthly. How much should you Date:
investe
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. The hire purchase price of a refrigerator is R6 500. The deposit of R500 is made and
the remainder is paid in equal monthly payments of R250.

. Calculate the number of monthly payments that must be made.

. If the cash price is R4 000, express as a percentage of the cash price, the extra
cost of buying on hire purchase.

. What is the interest rate (simple interest) charged on this tfransaction?

16
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2. Anew TV costs R6 900 cash. It is available on hire purchase with a ¢ .“”.”‘
deposit of 15% followed by 12 instalments of R558,50. Find the total hire purchase

price and the extra amount that you would pay (on top of the cash price) using
hire purchase.

Q0O p @ QOO X XX,
¢

3. The cash price of a bike is R220. The hire purchase price is R300. If the deposit is
10% followed by 10 equal monthly instalments, find the amount you will pay each
month.

Problem solving .

A DVD player costs R240 cash. It is available on hire purchase by paying a deposit of 20% followed by 12 ‘.
instalments of R18,50. Find the extra amount paid by hire purchase.
If you save R18,50 per month at 12% interest per year compounded
monthly. How long must you save to buy the DVD in cash?
How much will you save?
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Use the exchange rates in the table to help you solve the word problems. Show your
work in the space provided.

ZAR(R) UsD ($) GBP (1) CAD (8) EUR (€) AUD ($)
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. Suzanne wants to order a new CD from Germany. She has R250 in her savings
account. The CD costs €5. Once she has bought the CD, how much money will
she have left in ZAR?

If she can order the same CD from Canada for $7, where must she order it from for
the best price provided the shipment cost is the same.

18
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2. Reinette lives in Worcester, South Africa. Her uncle lives in Sydney, Aus’rrolio.’ox 'q”.”‘
birthday, Reinette received $50 from her uncle. How many South African Rands

(ZAR) can she buy with her birthday money?

3. Reinette takes the money she received from her uncle and orders a new
computer programme from America. After she has bought the programme, she
will still have R150 left. How much does the programme cost in US$ 2

4. Reinetfte wants to order another programme from England. The programme costs
£15. Will Reinette have enough money to buy this programme?

Problem solving
Date:

Which currency in the table has the highest valued currency unite
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Do you know what commission means?
What are rentals?

Pl Pl e e

1. Andrew lives in Johannesburg. His parents are planning a vacation to Cape Town.
They decide to fly to Cape Town and then rent a car. The car rental company
charge R200 per day (including 200 km free) and R1,80 per km. The insurance will
be 7,5% of the daily rental amount and the GPS an additional R45 per day.

What will the total cost be for the car rental if they spent 6 days in Cape Town and
travelled 1650 km in totale

2. A truck rental agency charges a daily fee plus a kilometre fee. Julie was charged
R460 for two days and 100 kilometres and Christina was charged R 1 050 for three
days and 400 kilometres. What is the agency's daily fee and what is the kilometre
fee?

20
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3. Hertz has a processing fee of R115,00 and charges R210 per day for cor ¢ ‘ "."‘
rental. Avis Car Rental has a processing fee of R255,00 and charges R190 per
day for a car. When will the cost of the rentals be equal?

4. Tara is a sales representative for a cosmetic company. She is paid R5,15 per hour
each week plus a commission of 10% on the amount of sales over R5 000. She
works 40 hours one week, and she sells R7 260 worth of cosmetics during that
week. She has been offered a job at another cosmetic company that pays R5,00
per hour for a 40 hour work week plus a commission of 4% on total sales. Which job
would pay more¢ Should she change jobs?

5. Two furniture salesmen are comparing their salaries. Gert is paid R25,00 per hour
plus a 15% commission on his total sales. Ben is paid R29,00 per hour plus a 10%
commission on his total sales. Suppose each has sold R5 000 worth of furniture,
compare theirincome over various periods of time to find out when they will earn
the same. What will happen after that point? Who would have earned more
before that point?

Problem solving Sign:

A real estate agent received a 6% commission on the selling price of a house. If his commission was R8 Date:
650, what was the selling price of the house?
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Revise: give an example of each property. Write a rule for each.

Commutative Associative Distributive

Zero as a property of addition One as a property of multiplication

1. Use the commutative property to show that the equations are equal.

Examples:

e a+b=b+a e a+b#b+a
e a2+ b?=b2+a? But: and

e axb’=b’xa e a-b#b-a
e 20+b=b+2a

2a x 2b =2b x 2a

X+ y?
a. y>+x= b. 3x +y%= C. 3x?+ 5y% =

d. 2x+y= e. 5y+x?=

If x =2 and y = -3, solve each of the equations in a to e.

f. Q. h.
Y2+ x and X+ y?

= (-3)2+2 =2+ (-3)2

=9+2 =2+9

=11 =11
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2. Use the associative property to show that the equations are equal. ¢ .“”.0’4
Examples:
* (atb)tc=a+t(b+tc) e (a-b)-c#a-(b-c¢)
¢ (b)) +cP=a’+ (b7+ 7 But: and
* (axb)xc=ax(bxc) s (atb)+c#a+(b+c)

(@®?xb) xc=a?x (b xc)

a. (3m+n)+p?= b. (n? + p®) + 4m?= C.(m xp)xnd=

d. (p?x n®) x m® = e.(nxp?) xm®=

Test both sides of your equationsin ato e if m =-4 and n = 6.
f. g. h.

continued &
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3. Use the distributive property to show that the equations are equal.

Examples: alb+c)=axb+axc
a(b®*+c?)=axb’+axc?
alb-c)=axb-axc

a(b?-c?) =ax b?>—a x c?

a. (b>+cd)d = b. (d? x b%) + (d? x ¢3) = c.dx (c+b?) =

d. c(b+d?) = e.(b?+d?) xct=

24
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Now test both sides of each equationinatoeifb=1,c¢=3 and d =4.

f. g. h.

4. Use the identity property of addition or multiplication to make the equations true.

Example: - =q
atO=a oraxl=a
a. b =} b. ¢ = ¢? c. p? =p3
or or or
b =p c2 = C2 p3 =p3
d. e
m3p2 — m3p2 X = 42

or or

mp? = m3p? x = 22 .

Problem solving o

Use values a, b and ¢ as well as the distributive property to write an equation and then solve it using the
following: a=2,b6=3, c=-1
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an example of each.

Factors HCF Multiples LCM Improper Mixed To simplify
fraction number to a fraction
to mixed improper
number fraction

1. Show why these fractions are equivalent.

Example: 3 1

9 "~ 3
Factors of 3 ={1;
Factors of 9 = {1;(3);9}

HCF =3
§+§:l
RGN 3
a. 4 1 b. 24 2 c. 25 1
28 = 7 60 = 5 125~ 5

2. Calculate and simplify fractions that are multiples of each other.

-

Example:

+

1
2

+

N A lw

X

NwNo P
+
w

o
o
=

N

ANlONINDN[I—

e
AN
—+
I
ol NI

[ocX DN

26
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3. Calculate and simplify fractions that are not multiples of each other.

Example: | 1 3

5 6
1143
5 6

Multiples of 5 = {5; 10; 15; 20; 25;5}
Mulfiples of 6 = {6: 12; 18; 2436}
LCM =30
11 30
- 5%30

+

Problem solving

If the answer to a sum is % what could the sum be?¢ Create some of your own word sums like this.
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Before starting this worksheet make sure you know whcﬂ the following mean. Give
an example of each.

Calculate a square Calculate a square Calculate a cube Calculate a cube
number root number root

1. Calculate the following fractions, using the example to guide you.

Example 1: 22 32 Example 2: ® 2
%t 3 913 16 |2
4 9 18 313 2|2
~ 8716 T T9 76 ‘ 2|2
_8.9 _ 16 72 212
16 16 144 144 ICM: 3x3x2x2x2x2=144
_ 17 88

]‘]5 144 Her=8 88 |@ 144 |2
=1ag __ 88+8 =11 44 | 72 |2
18 144+8=16 22 |2 36 |2
11 11 1812
1 913
3(3

1

HCF. 2x2x2=8

a. 8 102 b. 22 72 c. 42 4

10 19 12 13



300000

2. Calculate.

XXXX:

¢ 4 ¢

0"0'0'0'0;0;0;0' é

N

.A

OO HNBENN

¢ 000

& 4
Example: \/i__,_@ %"
W6 27
3 2
= — 4+ —
473
_ 9.8 9+8
127129 1o
_ 17
12
:.Ii
12
aN25 1331 _ b. V36 Ve4 _
V100 T N144 31000 ~ v25
c.\/l_+i/§__ d N1 Ve _
9 6~ 1000 V25 ~
eN1331 169 _ .8l V27 _
8 144 ~ 31000 ~ V64

Problem solving

Create your own word sums using cubes and cube roofs.

22 28 24 28 25 2y 23 20 v

18 16 17 18 19 20 21
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What is the reciprocal of a number?

number.

To get the reciprocal of
a number divide 1 by the

\,_

The reciprocal of 2 is %

If you multiply a number
by its reciprocal you get
1.

\,_

...suchas3x+: =1
3

Did you know that every
number has a reciprocal

except 02

A reciprical is also called
the multiplicative inverse.

\,_

... because %is undefined. '

1. Calculate and simplify.

Example:

- 8 X% =
d. 2
> X715 =
2. Simplify.

You can simplify by finding the highest common factor (HCF)

b. 9x%
e. 4X£

12~

—if you cannot find the

HCF straight away, keep on simplifying using smaller common factors.

Example:

O 494 2 8 4 8 6 ¥ 8 © 0

How did | know to simplify by dividing by 42
Factors of 28 = {1;2)@) 7; 14; 28}
Factors of 48 = {1; @) 6; 8; 12; 16; 24; 48} or

Option 2

4 7
8 " 6
4x7 _ 28
8x6 48 Factorisation:
Simplify if needed: Option 1
28 4 48 | 2 28
48 4 24 2 14
7 12 2 7
12 6 | 2 1
3 3
1

48=2x2x2x2x3
28=2x2 x 7

HCF =2x2=4

11 192 18
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qa. l . 2 _ b. § - 2_ C. 2 e l _ .A“”.0’<
6 4 4 5 7 2
3. Simplify.
Example:
_§Xl _ 8x7
9 710 9x10
8 7 54 90 2 56 2
=~ 5 X719 or = = 45 5 28 2
o8 56 2 9 3 14 2 90=2x 5x3x%x3
:——5 =—%+§ ? 3 ]7 7 56:2)(2)(2 7
_ £ HCF = 2
45
a. 2 4 6 b. 2 3 c. 4 2
X — 8: - X == = - X = =
10 6 7 8 2

continued @
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2 2 2X2X2X2X 7
or 84 + 24 56 2 42 D 2X2 X 3x7
112+24 28 | 2 21 7
_ 3 14 | 2 3 |3
1 HCF=7
b. 2 3 _ c. 4 1 _
9 10 8 "6

Example:

32

O 494 2 8 4 8 6 ¥ 8 © 0

5. Simplify and write your answers as mixed numbers (use a calculator if needed):

REVISION
To convert mixed numbers to improper fractions:

4 % (multiply 4 by 6 and add 5 = % to get the numerator).

3 % (multiply 3 by 3 and add 2 to get the numerator =]§] ).

T]o change an improper fraction to a mixed number:
78 (ask how many times 18 goes into 319 (319 +18=17rem 13) = 17 )
Use a calculator if necessary.

11 192 18



’:, O O v Y.v.v’v.v‘,’,‘,’,‘,
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X X OO0

a 1 1 b. 1 _ . .4, 2. 0‘0‘0.0’0‘
2 3 4 - 2 2 - 3 5 4 2 -
6. Simplify.
Example:
Z
51,4 O Do you still remember?
2 10 7]
_ 11 4 E (positive number) x (positive number) = positive number
2 %10 * (positive number) x (negative number) = negative number
== ]Q]XX];' (negative number) x (negative number) = positive number
44
- 20
4
Simplyfy = _23
a. 8 3 b. 3 1 C. 1 |
I — _3—)(—: _—X_‘l—:
9 4 8 2 4 4

Problem solving |

A frain has nine passenger wagons. Each passenger wagon has a seating capacity of 30. If these
passenger wagons are replaced with wagons that have half the seating capacity, how many wagons Dater
will the frain have to have to accommodate the same number of passengers?
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Revision: what does reciprocal mean?
Number Reciprocal

1
8 8

Compare what happens if you divide and multiply % and %

Multipl Divide
PY What do you notice?

NIW

1
4

1. Simplify.

Example:

|
o NIRN
|4> I\)|8 < I
NI RS

|
N

1l |
N
W= o~y &

|—I
1l

Q
|0
|

w
I
o
|
+
— ==
(0¢]
——
T
0

o
=
-

34
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000X
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2. Simplify. 0‘0‘0’0 ‘ﬂ
1 -9 +8~ =
5% 375 3 4
- 1.3l
9 10
-_1_10
= §X_
o 31
279
a 1 . .1_ b. 2 . ,.1_ C. o1 .[g3)
SeT g 75 To70° 73 (84)‘
3. Simplify.
Example:
4.2
16 4
=] 6_5 4
16 % 2
_ 65
81
= 8§
a. ] 0 = b' § 2 2 = C. Z =N l =
2y7 2= 447237 47 47
®
Ask one of your family members if they know how to divide fractions. If they don't know or can’t Date:

remember, show them how to do it.
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What is 20% of R140?

20% x R140
=20 yR140
100

- 20 , Ri140
100 1
_ R2800
100

=R28

1. Calculate the following:
a. Whatis 10% of R1 0002

b. What is 20% of R250¢

c. Whatis 15% of R600?¢

36
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2. Complete the following:

Example: What percentage is R1,40 R10,00%

R1,40
_ RLAO 1004
TR

= 14%

a. What percentage is R10,00 of R200,002

OJk;kzﬁzb

v h v 1

0»0"”:‘”

»
0’0:€5;!:
X X X

b. What percentage is 20c of R1,952

Sign:

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




3. Calculate the percentage increases. Round off y&fj}ﬁénswers to the nearest
hundredth.

Example: Calculate the percentage increase in the price of petrol if it increases from R?,15
per litre to R?,50 per litre.

0,35

915 x 100 %
35

915 »

3,83 %

a. Calculate the percentage increase in the price of a computer game if it
increases from R450,00 to R699,00.

b. Calculate the percentage increase in the price of milk if it increases from R8,50
per litre to R?,25 per litre.

38
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a
4. Calculate these percentage decreases. Round your answers off to the ¢ .“”. ” ‘
nearest hundredth.

ﬂ; SNOOO0L
.
5y

Example: Calculate the percentage decrease in the price of maize if it decreases from
R1 280 per ton to R1 275 per ton.

_5 . 100

1280 © 1 %

500
1280

(e}

0.39 %

a. Calculate the percentage decrease in the price of a laptop computer if it
drops from R4 599 to R4 299.

b. Coffee goes on special at the supermarket. The price drops from R52,99 per tin
to R38,99 per tin. What is the percentage decrease in price?

Problem solving Sign:

Find out what the last increase or decrease in pefrol was. Calculate the percentage increase or decrease.
Why do you think the price of petrol regularly increases or decreases?e
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' and percen‘rages |

What do you need to multiply the foIIowmg numbers by to make them 100? How
fast can you do this?

2 4 5 8 10 20 25 70

x 50 =100

1. Write these fractions as percentages.

Example 1: Example 2: Note: = 40 _ 0,4=40%
2 6 1
5 8
5 20 8 125
_ 40 _ 750
~ 100 ~ 1000
= 04 = 075
= 40% = 75%
Note: = /2.=075=75%
We can multiply We can multiply 100
5 by 20 to get 8 by 125 to get 1 000,
100, so you so you multiply the
multiply the top numerator (top) and
(numerator) denominator (bottom)
and bottom by 125. Why did we
(denominator) make the denominator
by 20. 1 000 and not 1002
3 2 6
a. g b. 3 c. 7

® ¥ © 10 91 92 18
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Example 3: ' X X

There is another method for converting a fraction into a percentage. This is useful when
the denominator cannot easily be multiplied by a number to get 100 or 1 000.

S >, 100%
23 23
500 % | 5 | 0 | 0 | - | 2 | 3 | Use a calculator for this.
- 23
= 21,74 %
4 15
9 3 n- 25 75
18 3 o4
I 20 9 " 36
2. Write as a percentage and as a common fraction, revision.
a. 0,6 b. 0,25 c. 0,75
d. 0,1 e. 0,530 f. 0,36
3. Write as a percentage and as a common fraction, revision.
a. 0,325 b. 0,205 c. 0,723
d. 0,825 e. 0,125 f. 0,065 .

. Sign:
Problem solving

Write 35,4% as a common fraction and as a decimal fraction.
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Ad:‘r:on SublifeCtion and r@undm @
' deCimalfitaSlions

ReVIse.
Round off fo the nearest unit. Round off 4,6 to 5.

What is 4,4 rounded
off to the nearest
unit?

I
|
4 5
Round off to the nearest tenth. Round of 2,73 to 2,7
< ° What is 2,76
| | | | | | | | | | | rounded off to the
| | | | | | | | | | | nearest tenth?2
2,7 2,8
Round off to the nearest hundredth. Round of 8,469 to 8,47
What is 8,469
C L rounded off to the
| | | | | | | | | | | nearest hundredth?2
8,46 8,47
1. Round off to the nearest unit, tenth and hundredth.
Example:
Round off 5,9 to the nearest unit: 6
Round off 5,91 to the nearest tenth: 5,9
Round off 5,905 to the nearest hundredth: 5,91
a. 0,75 b. 0,123 c. 0,825
Unit: Unit: Unit:
Tenth: Tenth: Tenth:
Hundredth: Hundredth: Hundredth:
d. 0,795 e. 0,952 f. 0,468
Unit: Unit: Unit:
Tenth: Tenth: Tenth:
Hundredth: Hundredth: Hundredth:

O 49 2 8 4 8 6 ¥ 8 © 90 91 92 18 14
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2. Calculate the following, using the expanded notatio eﬂﬂ) ‘ ’ ’ ‘ ’ 0

and then the column method. Then test your answer. Round ’ ‘ ‘ ’ ‘ ’
off your answer to the nearest unit, tenth and hundredth. ‘ ‘ ’ ‘ ’
(Use your own paper if necessary.) 4 ’ ’

Example: expanded notation method:
3,765+ 2,143

=3+2+0,7+0,1+0,06+0,04 +0,005+ 0,003

=5+0,8+0,1+0,008

= 5,908
Column method: Test your answer: 3,765 rounded off 1o the nearest
3,765 5,908 .
+2,143 2,143 unit: 4
: = Tenth: 3,8
5,908 3,765 en

Hundredth: 3,77

Q. 2,354+ 7,265 =

Expanded notation Column method Testing Rounded off to the nearest:
Unit:

Tenth:

Hundredth:

. 2,686 + 1,325 =

Expanded notation Column method Testing Rounded off to the nearest:
Unit:
Tenth:
Hundredth:
c. 8,940 -2,355=
Expanded notation Column method Testing Rounded off to the nearest:
Unit:
Tenth:
Hundredth:
d. 6,725-4,025 =
Expanded notation Column method Testing Rounded off to the nearest:

Unit:
Tenth:

Hundredth: .

Problem solving

Why do we round off2 Find ten examples in real life when we need to round off decimal fractions in daily
life.

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




e O G Ve tv e v 04 Gl

*YOD8 10} WNS PIOM D BUM ¥ 10 ‘€ “Z ‘| SUOSEND oI} WNS SUO 8S00YD

Bujajos wisjqoid

8h 4k Ob Gl ¥b GL 4L [LL OF B

g L2 O 8 9

=€0+95.'Cq

vz
ool
ool
T

¥T'0+0SL°E

*JOJDINDIDD D YHIM JOMSUD INOA }23YD ‘Buimol|o} ay; aipjndjpd “p

gelel =

v
Slg

(A
/S5 |
0rZ
051 €
000 L
0SLe =
000 L

0Sle =

:z 91dwpx3

@
Qi i

00l
oot
8z

=Ge0+GLLL P

6
oL
26
or
89¢
08¢
9/5¢

000 |
9/5T
000 |
9/5¢C

820+ 94SC

:1 9dwpbx3

=6'€XG'6 O

=67X9C q

4V
08'8S +
[4°K4
€LX

v'8

=g'cXg9 o

y'8x¢g'L

:9|dwbx3

:BuIMO[[0} By} B§DINDIDD T

X

AAAOO OO«

YOOXX

X X X X

=875(9 O

¢ O.Mo

L D€

=/'62(6 "9

BOOOOO

2

helholle)
[cel Tolo)

2
— |
©

:9|dwpxg

:Buimo||o} sy} aypINJIPD ¢

=(z'9-86)x(¥'9-2'8) ©

=(9'8+¢1)xz'l "q

STl =

SL'O+0¢e+1C+ey =

GOXE0+G0xX9+/%x€0+/*x9=
SOx(€0+9)+/x(€0+9)=

(S0+2) x(€0+9)

= (60-Cl)x(ey+5¢) D

:9|dwpx3

:BuImo||o} 8y} aypINdIPD |

G+ 1000

S+100

S+10

€000 X 2000

€0°0X200°0

€0'0X200

€0'0XT0

€0x20

€0x2T

S|pd)

¢ Buimoj|o} ay} apIAIp 10 Ajdijjnw NOA upd jspj MOH

S0 VI Suiepo/Rxele) ey




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

Ly 9

) PpanunNuod

(1edod Jo 82s1d ajpI0d8Ss D UO
SIY} Op UDD NOA) "UOHDINDIND INOA Jo sdajs ayi (Io Buimoys uipbo suo yona oq o

82G'9 SLIDUM “9¢ = .9 4| 'P 856 SIIOUM 18 =264l O
‘UOIDINDIDD INOA JO sdays sy |0 Buimoys uIpbo suo yowrs oq P
8GY SHIOUM ‘9 =27 Jl Q 82G'C SHIOUM ‘6 =€ J| 'O
ST0¢ =
GZ'0€ = ‘uoyng = ay} ssaud
, ' p 0} poau },uop NoA
S0 .M. ST+ % AN +S¢C nv Sold | SIOIDIN3IPO BUIOS UO
. , . §'0+6)(S0+6
eG L SHIOYM | = ¢ §| O ssald
“Jlagquinu
jo Apadoid aAiNnquisip 8y} asn l $591d
G'GxG'G= ssald
25 'S
Elle]lgle)[o)e) JoJjpjn2IpD
*sdajs juaiapip
a5n ADW Jojo|No[o2 3AUM "9€ UDYJ JS[IOWS 80 PINOYS ,6'G USYL 9E =9
HO SISl [DU12) B oIl 5AUM "Gz uoyl 1ebBig g pinoys ,§'G us = .
5:5'8 S OUM Z1G = 8l ' 557 SHOUM G =T 4l D ieioP D} oaueUSY I SR R S PN 58 B o
3:G'G SLIOUM GZ =G JI  :9|dwipx3
STL'06 =

*I0§D|ND[DI D YHM 3}D|NDDD UdY} pub saionbs asayy aypwiysy |

Sz1'06 = ssold
SZL'0+ | +01+08 = " m_ ssald
(S0 +v)sz0+02) = sseld
($y)(sz'oz) = GZ1 PUD $9 usaMmiaq ssald
(S¥)szo+z+T+91) = ssald 90 JSNU JOMSUD 8y} 0S
(SvIllso+v)so+p)] = GCl = ¢S SSald
(Sv)SY)(SY) ssald v9 = o
ssald
a/ojn2joD 10JDjN2I0D ajpwiys3
£5€ SD Y2NS sjuauodxa ajpjnjod O} 100N DYJUSIDS D 3N NOA UDD
8:SY SLIDUM 79 = o7 J  :91dwioxg
B “
0000404 o *JOJ0|NJIDD D YHIM 9§0|NIJDD USY} PUD S3GND 953} SJDWINYST T \ S{exe) NQJ Q) ﬂu,E,,U ‘
AAAN RAAL ‘ 0% ‘Siee) DIORLS ‘SRS SNED)Y)
KXAR R AR LR 466666000



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

8y

Yo8yd pup YBnoiy} 0B O} puSly D O} O O} D | UOKSSND IO} UMOP }0IM NOA sdas B} BAID

Bujajos wiajqold

e0C) SHiPUM F = 9N 4 7O

8CCq) SHIPUM 9 =91gph 4| O

gCyMsiPUM 9 = 9gh il °q

80Ch sHPym € = ZZp 4l 9

SCIMSHPYUM € = 6N D

289MSIIDUM ¥ = PO )| "D (€611/890v92vT ') ¥T'Y =

(667 1€0789'C) 89'C = _M_ ssold
'S puo
89'¢ = _M_ Sold H ssold ¥ Usamiaq eq pinoys g 08
_M_ ssalg § =seh
S ssald ‘sdajs jualaIp -
. ‘¥ pUD alinbal Abw 10jp|NdJOD / E SSold 14 m\z
10 JO S|9POW PUD SSOW
N ssald E ssald € Usamjaq a9 pinoys oSk oS JUBIBHIP O} BJON 104DIN2J0D ajpowiysy
7 =v9
E — E -~ c= % 8IMsHPUM = 9Ny :9idwibX]
‘uolpINJIDD INOA Jo sdajs
Velle]gle]/c)p) aipwiisy

3y} |0 MOYS USY] "10JD|NDJDD D YHM 3JDINDJDD USY} puD sjool aionbs asayy appwiys3 ¢

0S ‘/m SIIOYM ¢ = @ )| :9|dwpxg

OO R

XAXX X AR
uﬂ%&&%ﬂ;c

.‘.0.0,’..0}0»0»0» OOOOO

‘uoybINIDD INOA Jo sdays sy} [P MOYS UsY] ‘I0Jp|ND|DD D ‘ - [PUe W._.OO\~ NQJ 2 U,E,,U ‘
YJIM S§DJND[DD UBY} PUD S}0O0I 3CND aSAY} SPWIYST ‘P ] @._.,00 ) 2 LUJ‘UW 0SS gUJ‘Uw > ...U_J \.u_J@w@

b



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

IS 0S
& panunuo
(00T - 60L N - ¥EN 2 (0Lg A-00SN -8IMG (6SM+ELN - 64 D
£66'L =
80'C + ¥9V'S + VYT =
66'L 08 8 L2l + ~ \ L
68801 = =8+l O =zll+€1 =ef'l +26'7 O
6801 70l 0l LYy +Y9V'S + 6hY'T =
yspaipuny ypudy nun (ozM+zIM + 9" :o|dwpxg S/8'1g =
881z 612 44 §C9'SL+5C9 =
"YipaIpUNY PUD Yjud} ‘HUN JSDIDSU BY} O} JO PUNOI PUD SJDIND[DD ‘G ypaipuny o) Jun ST+8T  eiduxg
‘yipaIpUNY PUD Yud} ‘Hun JS2IDBU dY} O} JO PUNOI PUD 3JDINDIDD) T
<(8'Y) 2(8'%) el2'9) 2(2'9) P
AT AT d6'1) 61 g (5'€) <[s°€) o = 0Ev Ll + 87 1Mo =082k + 5919 =yep+ LMD
€16 = &
. . = 3
=  des 16'S 6' 9 Yor'e + 67Y'T = 3
99'26 L6 6 §T= 10 $Z9'S1 x §T'9 = yipaipuny ypud} jun ZLM+ 9 :oidwinxg
yipalpuny yjus} Hun (s2) ;S (52 (:5'2)  :odwpxa
‘YHpalpuny pub Yjua} ‘Jun JSaID3U dY} O} JO PUNOI PUD 3JDIND[DD ‘|
"YipaIpUNY PUD Y}ud} ‘HUN JSDIDSU SY} O} JO PUNOI PUD SJDIND[DD) ‘b L
Tt T Tt T T 1 Ypaipuny
R ylus]
,, 1 Hn
I\ - ‘Y08 JO 9|dWIDX8 UD SAID
(6LM (1M (6Lp. #IN) O (8M (SM @ (LM (eLlp) o *MOJQ Saul| Joquinu 8y Buisn yipalpuny Jo yius} *J0JDINDIDD O BUISN S}00I
50 BWOS ‘1lUN 1S2ID3U 8Y| O [DWIDSP D JJO PUNOJ O MOH 210nbs 81D|N2JD Of MOH
GRSl €8y'8 = :BUIMO[[O} DY} SSIASI PUD MOUD| O} PS3U NOA
10U} 910N 87’8 6’8 8 (v9r'e) (6v¥'T) = : :
yspaipuny Ypusy jun (2tM) (9N :ojdwioxg
XX/ ~ -l
0 0 04 . "YipaIpuUNy pup Yjud} ‘HuUN JSDIDSU dY} O} JO PUNOI PUD S}P|ND[DD) S i W‘FOO\_ .NQJ D) U.(_U WNQB\U ‘

XD
KX X X X2

Sioe/ UL ‘SRS LU SISO

NOOOOL



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

“BUBUIY} |NJSI0D SWOS PBSBU [[IM SIY] “} JO WNS PIOM D SYOW PUD UOSSS) SIY} Ul PIP NOA WiNs AUD 8500YD

BujAjos widqold

(£61}+ 000LY SZEM O

(9l +29}) LT )M q

(629l +S 1Y) 92 O

Ser'sl =
256'01 +€8v'8 =
(cLy'y x 6v1'T) + (¥97'€ % 677'C) =
v's1 v'6l 61 (0] x 9N+ (gipx 9M =
ypaipuny ypuay yun (0zM+ZIM 9 :oidwbxg
0000404 0 ‘Yipaipuny pup yjuaj} ‘Hun JSa103U 3y} O} JJO punoi pup 3PN /L

O X
L XXX 200000
100000000

b 6L 40 0L O G B8 &4 9 § ¥ &€ & [ 0

[4°]

(£01+e2'8) 96 "©

(9C+eT¥) 'Ll P

(V'L +c6'€)el’8 O

('€ +:8C)ev'y Q

9T'eT €€ €C
yipaipuny Ypusy Hun

‘YipaIpuNy pupb YU} ‘HuN jS2I03U dY} Of O PUNOI PUD BDINI[DD 9

(82 +29'Ll) € O

91T =

6+290%1 =

(y'L x §2'9) + (ST'T x GT'9) =

(22’1 x25°T) (:8'L x :5°T) =
(2'1+:51) 5T :odwpxz

\ \‘



I O G Ve v e (¢ U GL 8> 4b Ob G

b 6L 40 [bb OF G

2 8 6 9 € 4 [ 0

*SUOIDINDIDD JNOA [|0 MOYS =7 X ¢,C 1240|200

Bujajos wiajqolid

0L xS0 0LxG0 '} 0L xGL0  s0lxG/0®

Ol xSl 0L xG6L P 0L xS/l o0l xGL'17D

%Tm&l '}
ma_w_%i P
¢(9-) W_ (9)- ¢

%mei ®
%TW_mE £
<(01-) _w_%? 0

LN = &va
2(€)-<<(¢-)
(2)-<:(z-)  :ojdwpxz

"=10 < ‘> Ul [|I4 :UOISIASY ‘T

0L xGT  0LxST Q 0L xGZ0° 0L x¥yTT P

T€Y000°0 < 00T £V
€€¥000°0 002 ¥
Z€¥000'0 = 1000°0 * €Y =401 X CEY 00T €7 =000 0L x 2€¥ =501 x CEY
Ol X TEY Ol xTeY  :odwoxg

=lo<> Ul y

el)="ely=) 4

LEI MLQIV ° val ”Lwlv )Y

Ol x2l'e 4 68000000 © 0L x 1'g P

30l xG ™2 000 000062 "9 000 99¢ ©

0000¥/8=50l x¥/'8=0000728 :s|dwpx3
XX

X X v “Jaquinu AIDUIPIO UD O} UoYD}OU
AR X . ’ ) PUHuBI1Ds 10 ‘UOYDOU JYYUBIDS O} JSGUINU AIDUIPIO UD BAUOD
.o oo 00 oo 0‘ 0. 0. 0. & \
KX X X X2 OOOOO

Lmvl HLML o

0l x §T¥8'L = 000 | x ST¥8'L

|

STr8 L

¢(9-) e(9)- "a ¥-) =lp)- o

y-= (¢)(z)-==(c)-
v =(z-)(g-) =<lz-) :eidwpxz

‘sIaqWINU oM} 3y} 210dWo) :UOISIADY ‘|

f

201y} 0l x SZv8'L

STr8 L

0 Jomod
oy} o} us|

Wel ([opmuRere)?d

:BUIMO[[O} B} SSIAS] O} P23U NOA



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

99

3ADS NOA [[IM JDYM *IO}OINDIDD O Buisn
/5 AQ G Aldinw :BUIMOIOf Y} OP O} MOY SSDID IO} JUBSAD SOM OUM PUSLY D Of UID|AXS O} Pa3U NOA

Bujajos wiajqoid

=¢Gx 6 qQ = %xs¢ O

89/ 7€ =c8=7+c8=8x8 :ddwox3

:Buimoljo} ay} aoINdIP) T

=P xP G =0 x w0 O

ge0f = x 0 :9]dwpX3

:Buimojjo} sy} Apiidwiis o} spusuodxs jo smp| 3y} s '€ =¢Qx 9

vﬁXm@ B

oS = g8 =48 x ;S :91dwpxgz

:Buimoyjoy sy} Aydwis o} syusuodxs Jo smp| 3y} asn L

XX - :
AR = Lxel P \
".H.x.“‘“.“.dw

AAAABOAO

x4 O




0 66 8« v 4 88 We Cv we ¢ v GL 8> 40 Ob G «b 00 O 6 8 & & § 9§ € 4 [ O

89

341 UID|AXS NOA [IM MOH
*JOJINDIDD O BUISN JNOYIM ,G + 4G SIY} OP O} MOY JUSSD SOM OUM PUSLY INOA O} UID|dXS O} PaaU NOA

Bujajos wiajqoid

=+, Q < .
eC

V=W =esC=¢C+y¢  OldwDX]
:Buimoy|o} sy} ajpINdIPD T

o)

=y+sC 7} =+ O

=0l +c0l P

sC X yC O

¢ x ¥ °Q =9 x 9 O
:Buimoyjoy ay} Ajjdwis o} sjusuodxa Jo smpj| 8y} as

= wL\ Q = mG = ﬂ@ o)
of w .
=P+ P 'Q =P+, D e = @ 10 o = qu +qu  :9|dwpxg
5=, %um =5:5 adwoxg :Buimoyjoy sy} Aydwis o} syusuodxs Jo smp| 3y} asn L

of
:Buimol|o} ay} Ajidwis o} sjusuodxa JO SMD| 3y} SN UBY} PUD UOKIDI D SO UM °E

”"."4 v =9+49 P WD
.oooooo of’.‘.dﬁ . s » L 60 2. of® SSIURDEEKR) ko) SIS
100000000 208000



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

19 09

2(:21) A0S g

g

e 45+ X PUD ¥+ & USBMIST BOUSIBHIP BUY SI JDUM "D R =P +p 9 = WD+ O
Bujajos wiajqoid uu® = % =X +,% :39|dwpxg
:Buimoyjoy ay} Ajjdwis o} sjusuodxa Jo smp| 8y} as ‘¢
HL@NV “_ Hm?bv s Hianwv P
H% ! = nll+¢ll ® HEU
98 g0l
=s(ay) O =p) Q =u(uP) 'O
wu® = uluD) :9]dwinXg =gl+9/ O =a5+0S 9 = % O
S
:Buimoyjo} sy} Ajdwis o} sjusuodxa Jo sMp| 3y} asn 9 m =1 =40 =gC+yC = m :8|dwibxg
:Buimoj|o} 8y} aypINdIPD T
=¢ls€) 4 =glsg) o =,-¢) P
=P+ Y n% ° =P +gP P
=4e¥) 2 =¢(¢8) 7 =¢lgg) O ’
62L = (5€) = ¢[c€) ro1dwoxg
) 2 . ] .
:Buimoj|o} sy} ajpINJIPD °§ = m o = w q =X+ X O
L
) :sjusuodxa
M =gy M = oM <M J0 smoj oYy Buisn 10 = % = ¥ = % =,m+,m :9|dwox3
=els) 4 =sls?) 9 =olet) P :BUIMO[[O} B} S§DINDIDD O} SUBUOAXS JO SMD| BY} 8 °|
=o(u) 0 =,(s4) q =¢lew) O

90 = (ocb) = ¢(D) :91dwiox3

*sa9|qPUDA Buisn ajdwpxa pub pub siqunu Buisn s|dwbxa up aAI6 :asiADY

:Buimoj|o ay} Ajidwis o} sjusuodxa Jo smp| Buimol|o} ay; asn “p

00F4 =P =° o =d=d P
.x.x&o 9,V R
XXX XXX,

K ) IO NOOOOO



JOY}0 Yone djeH JaY}0 Yooa O} SjUsUOdXs JO SMD| 8Y4 UIDjdxe pUD spusll 9 O} ¥ Jo dnoib o wio4

Bujajos wiajqoid

0 6 v v 04 68 ve Cv we ¢ v GL 8> 40 Ob SL 9k €L @l LL O 6

8

2 8 6 9 € 4 [ 0

= «(2x D)

Jlixp) o

=5(1x2) p

(4]

= ml& uF Hﬁlnw ‘2 =, U U
= (d x w) =,(q@x4£) ‘g =4x0) ©

Hmlv\ e} = ﬁlwu Q Halﬁ e}

:Buimojjo} ay} Ajjdwis o} sjusuodxa Jo smpj| 8y} s *
:ﬂ = .0 :9|dwipx3
:Buimojjo} sy} Ajidwiis o} spusuodxs Jo Mp| 3y} s '

- €1 s -7 P =¢lex 1) =,(8x7) ® =¢exy) P

=¢L O =-¢ 9 =€ O
=01 x ) =¢(£x9) 9 =exg) o
Sel_ S _ ¢G :a1dwpx3 00l =GC x ¥ =750 =25 x¢C=c(x¢) :oldupx]

L L

:BUIMO[[0} By} S§DINDIDD /£ :BUIMO||0} BU} SJDINDIDD) T

HNL% '} Hmlnm k) HmlR. P

o(U x ¥) (o)) "o =(sx2) P

G
1

=o-P 0 =29 =P

% =G :9|dwpx3
L

gPx2) 2 s(8x4) "q =¢(xq) o

:Buimoyjo} sy} Ayjdwis o} sjusuodxa Jo Mp| 3y} asM 9

JeP = ¢(1 x 0) :9dwpx3z

= : = .O = N
L o8 S P TS 0

=00l 2 =£9 =V 'O

Tl =2l pup | =gl :3|dwox3

:Buimoj|o} sy} 9jpINJIPD °§

*s9|dwDXd 9s3Y} JO YO0 Ul sjuduodxd pup SS|qDUDA Sy} 10} SIdqUINU 3jnsans
D= DPUD | =0 :3dwpbxg

XX R

0 0 0 . :Buimoyjo} sy} Ayjdwis o} sjusuodxa Jo Mp| 3y} asN \
.....% .o .o LA 4

3O0C ‘
100000000 ,




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

so I 9
=+l ) = (e x oCl)

=apl ) =.y ® =u«lCl P

=L+ P =G +¢GXe§ O
=00l ° =91 q =4y9 O

wl = =¢C+gr 9 =g x£ O

ulT) = :Buimoj|o} 3y} ap|N2|PD 0} spuauodxa Jo SMD| 3y} 3s T
W2 x2) = ulv) =y :o1dwipX3
‘Adwais :uoisinay °§

=.xg | =,%G 9 =Xy P =G+ (S x5 =[(2x) "o

=X/ D =% 'q =,% D
BB . ; ;
= TrT=rtxg=oa :9|dwipx3 =212 %x 2 P = +el+,4 D
‘Apdwais uoisinay ‘p
- =X+ X x X °q = (g =+ ,0) + (0 x (D)
d
e e st :Buimo]jo oy} Ajduis o sjusuodxa Jo SMD| 3y} asn |
Y} lequisway
"mNleNw .U "m@V+m®N - ““““
‘SMD| 3s9Y} 3SIASY
9000 AR =9/ %x1q = D6 xDE D
:Buimo||o} 8y} 9)pINJIDD O} sjUsUOdxa Jo SMD| 3y} 3sM '€ .
2O 0 v, : SRR 40 M9]) S o Ue)Ioaeehy?

0000

.000 0 oWo‘o




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

ab b 6L éb Cb OF B

8

2 8 6 9 € 4 [ 0

*Jl DA|OS PUD SMD| 858y} [0 BUISN WNS UMO INOA 810810
*ADPO} PBsN NOA Joyj sjuauodxa Jo SMD] 8Uj4 [0 UMOP LM

BuiAjos wa|qold

ug-g+ugl ugug®

ug-uzC ug-g-ug€

*9sDQ WS W9
By} Yiim siusuodxe 8yl 9pIAIP SN 18] MON 5D
s 1z u9€
z+uzCuct
uzC z-us®

z+uzCuc®

aspq

G usguz€
ug€ 74z
w7l (€ 7-uz€)
'Sy} Op 0} sjusuodxs Jo
SMD| BU} 85 *9SDC WIS B} UM Sjusuodxa
oy} BulAidiyinu Ag Aylidulis UDD &M MON
us€ 71z
ﬁm.ﬁNN.NlﬁNm
ule€) 14ulz2)
ul€22) 1-ulg)

Jamod

jusuodxa

«SC
EE AR

uy
I.:Néw o

uC
wz€-C
4
CuwfE
u-uz(
il +=N.=Nm
74
1+uluz®
4
1+uGrub

:9|dwpx3

‘Adwis £

*950q BWIDS B} Yjim sjusuodxa Job o} Al
ulT 1

B :9|dwipx3

u9€ 1wl =yn€:001 4

= 11G§T

=gubb P

W81 19| ‘Adwas ¢

=8l '® =457 P = CxlCl O

=G O =g °q =.0¢ O

u€url =
ug X wgl =

u1€ x22) =ul€ x T xZ) =ulgl) =ugl :o1dwox3

o%o LR 2
”.H.”.“.“‘".c.w.w.
AAAABOAO

‘as10Jony °g

=€29¢ 'Q

= €91 O
1wl u€ =
Culzg) =
w6 21dwpx3

‘Apidwis :uoisiaay ‘9

99




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

89

Ol§0J JUDJSUOD D JOU SDUBISHIP JUDISUOD D JBUIION o

SIS} SAIINDSSUOD Y} USSMISJ O JUDISUOD) o
SULIB} SAIINDBSUOD 8Y} USBMID] 8DUSIBHIP tUDISUOD  » e e T e 87 €7 161 191 D
1SMOJ|O} SO $82UBNDSS UMO INOA 8§081D)

Bujajos wiajqoid

GeLi196ceL gl g oy 8y Tl ¥ T "©

wiel|
u ol 6 L S e 2ousnbas Ul UoHISOd 4

'SwIS} 931y} Aq § puajxa uayy pup ajni ay} BulAib Aq uisybd ayy aquosaq ‘¢

[ZA% vel - 9¢l st
u Gl oL 9 0 G- 2ouanbas Ul UoIHISOd

L:6:18:6CL 2

C ¥0'02°0 {1 'S ‘ST P % %

wla)
u ol 9 g 4 [ 22ouanbas Ul UoIHISOd

i 08T | -0ze--08:0¢-:G @ ¥9:2e9l8 ¢ O
‘swid} 931y} Aq ji puapxa uay} pup 31n1 sy} bulalb Aq uisypd sy aquasaq ‘g

IET]
u ol 8 9 14 4 9ouUanbas ul UoIIsod

€:9:6:Cl Gl Y LLLLG= 9

wieL |
u 0l 8 14 14 | 22Uanbas uj uolIsod q

0L ‘0°0l=:0¢—:0e= P ¢l='0l='8-9= "2

14 14 6 L wisL| 9L ¥l-Tl
u 0l / S € | 22usnbas ul uolIsod = wis} snolraid sy} 04 Z PPy
LL€l6:G:1 9 0L89.%.C¢ ©

‘S9OUdJUSS SIS} SI10W 331y} YUM JI pudjxa uay; pup 3jni sy} buiaib Aq uisypd sy} aquasaq ‘|

Jaquinu pup ajgp} b Buisn Wid} 3y} Jo uoyisod Yyu pup yjo| Sy} sulwidyeg °§

9- 6~ ¢l= Gl- wiis]
u zl o8 6 9 [ 22ouanbas Ul UoIHISOd

4 sl
u ol / S 9 | 22ouanbas Ul UoIHISOd

ws]
’ ‘ 0l 8 9 14 4 9ouUanbas ul UoIIsOd

.“.x.”o "y,
AARRRLLS

>bFPP>

‘0

:3|qp} 3y} 3fs|dwio) y

% 'y =



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

OO

....... .o 0 v,

XX XXX

.>.>bFPP>

Bujajos wisjqoid

"9A|0S O} PUBL D O} 8|0} D SAID PUD 8]NJ UMO INOA SYOW

el | S

M”|

([z+x)01=40nyq

q

| -

- X

Z-xx=4:9InY D

4
(T —ug)u

44

€ &b L O 6 8 &4 O 8§ ¥ € 4 [ O

aNn|oA

uoBpbluad ‘q

0L

*a1qp} Yyona apa|dwod o} ajn1 ay} as ‘¢

G-x=4d:9Iny O

| I3

ot|sc]os| ez ]o]x
z+xC =490y q

L

| 5

os|ofz]t]o]t-]e-]|x
|-x¢ =4 9Ny O
c[u[slelt]i-Je [«
on|ls |z o |t-Je-| =

| +XZ S9Ny :9|dwpxg

*a1gp} Yyona apa|dwod o} ajni ay} asM ‘T

14
(T +wu

0l

aNn|oA

a|bupl] ‘O

/
*aIp s21nByY oupewosh
959U} {OYM MOU NOA JOU}
2INS SYOW O} PIBU NOA

an|oA

aionbg :ajdwpx3

*9|gp2lddpo alaym

‘SULISY 4 PUD yf ‘€ ‘ol | UL BUILILISISP S[q0) D Ul WSYL SIUM o
‘sulaliod oupawosb BUIMO0) Syl |0 Y208 Ul SWia) INOJ ISl 8yl MDIQ e
‘susaypd ouppwoab Buimojjoy ay} afa|dwod pub aypal) |

£ULISY | B} JO SNJOA BU) 5| IOUM
‘91 =8 x 7 51|01 BU 9| S SNDA S| PUD Z S| UOUISO LIS} p,Z SU} J]
ULIS U "WIIBY 4G "WIBY y ‘WISY pE ‘WIBY pu,Z “WISY | UOljisod Sy|

‘mou doy sy} poay

Poexe 1oaxr 1 oexe | ogxz | osx

04

45 ¥C 91 wia} 8y} JO aNn|pA

u S

¥ £ z L uolyisod

- - - -
wieyyy | Wiekeg | Wiskez | wietl

“SIY} INOGD D] :UOISIASY

SuiLliPeRRWAUIPURIDIIRWOR S



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

492G + ;oG + ; Joy + ¢ fog :|olWIOUOW Y P
PIQ + ;PIQ + PIQ + P2/ |OIWOULL Y O
2QP9 + D/ + QD9 + ,q0G [PIUOUAOd ¥ g
AX/ 4 X7 + £xG + ,Axg ooV Y ‘D B @ i —

BuiAjos wajqold ‘uoissaldxa 210IqaB|p yopa ul Buimoljo) ayy a1 ‘¢

(4]

‘IojwouAjod
INOA Ul SWLIS} 83l 9ADY PINOYS NOA 1Oy SJON “H AJIIAWIS USY} PUD SWIS} USSHI UIIM [DIWOUAIOD D SjUM *
590 WNS [DUIBLIO 8y} PINOD JOYM ‘SWIS} USASS POY WNS [DUIBLIO U} PUD X4 + £/ + ;XG S| JOMSUD 8y} J| -
JOMSUD INOA AJIAWIIS “SULIS 91| ©ID SIOA OM| SIOUM ‘SWLIS) SAL UHIM [DILUOUAIOD D SfUM
“J AJIdWwIs pUD SwIdy 1| JUSISHIP 991U} UM UoIssaidxe d10igab|o up ajpa1) -

O QO 0 O

G + X7 + 4Axg |DIWOUA|Od

*(;) Jusuodxa awps sy}

i i 7 i i UIIM () S|QOLDA BUIDS 8Uf UIIM SWIS} OM} Na.xm |OILUOUL]
= D D¢ —Qgn D Dy = AXC + A XC + ANy + AX/ + X¢ D - QID 918y} SO SWIS} 8| 910 X g pUD X 9 ‘6o

22ePT + y97P€ — qP/ + PG + ;907 "q MG 4G + ANy L+ ¢h*€ *,sWia} 9, PaJIOS SI0 Juauodxa Sws SU) X7 + ofxg [plwoulg
Q04 + Q[ = 0O} PasIOI B|GDUDA SWDS SU} UM SULIS} OM|

QP + QDT +4;PT + P9 +¢qPG  :S|dwoxg d suiisy G =Xy + 2T + g [CILUOUOW

“Adwis g d v

‘g UWINJOD YJIM ¥ UWIN|OD YDDW ‘T

= ¢PE ~ P9 + 906 ~¢9PL + 4905 '9 = (X9 + £xg + Ay + £xG + Axg "D S + .90/ =
X QDT + 9P + QUE + qpy  :3|dwX]

UDORL-IDSES =Ny + aNG — ,ang + any P
QD + 9D + QUT + 9Dy + gD :9|dwDX]

L+ Dy -/ =
"‘Aydwis £ 9 +G = D9 ~DF + D + ;0E =

7 7 X9+ AL+ 8410+ Ay D 9 + D9 — Dy +G—DZ +,0¢ :9]dwpx3
= @ @

=¢§ +¢98 P — ;P8 +¢08 ' =C+2€+ AT+ T+ 7 O Y +0L=
D9 + DT — Py + 0€ =

X9 + ,AC + ;X4 = D9 + Dy + D7 — 0 :9|dwWDX]

G + A€ + X7 + 47 + X7 :91dwpxg =9C+9/+99 —29S 'Q
"‘Apdug -9

|
Dy + ¢ :9|dwpx3z
=M/ +.Mg D ¢
=y —/[-dC+C-Y Q =72V -G-8+ 0+ P ’ i ‘Ajdwuis :uoisinay ‘|

Yl +X + G + X/ = "x pup + AQ AT + X stlusuodxe
. eI JoU pUD - PUD 1968jU1 9AOBAU UOU UM SWLIS}
FUSY R eT L ? + Aq pajpIndas 2I0U 10 | BuuIpjUOD UoIssaidx e
Aydwig °g 21D S| 2I0JGEBIO UD :PIWOUAIOd 4

7 €+ X+ XY (swia} €) [ojwouny %

- X9 + X + ,XT

=D +DC + T+ D6+ DY+ € © =€-C-78-X/-y-%G P 9+ b+ X (swisy ) |ojwouq \ / N
7 7 7 7 (q + ) 8 (widy} 1) |p1wouow S|QOUDA JUDJSUOD SjuaUOdXS
=9-9+95-/-96+qy =D/ +§~7+ 405 + D8 + ;09 Q sajdwoxg *SSNISIP PUD §O }007

€+ + 8=

"“”4‘ 7 = G+ ¥ +X8+ X7 +XC +XG .P | =X - %G +.v+am+%.m ”m_.n.c.:...xw
XXX i SWIR x| follol LGNS FIUoHIPPY:
100000000




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

& PANUNU0d

b @b b O 6 8 &

© § » € ©w b 0O

L

X9 =
Xy + X7 =

[y xx) + (g x2) =

= [y —%6 - X¢-)w- q
X0l + Nx.w = %3 =
XL + 0 ¥ — 7o X9 =
(§x2) + (xp-xT) + (¥exg) =
(G +xy —xg)xg
T PoyRW

g+ D

XL + X8 — X9 =
(G +xpy —xg)ag
1 poyjaw :91dwpx3

‘spoyjaw yjoq Buisn Aydwis -9

= (e +xz)* q

= +elp O

(v +2)x adwpxz

‘Ajdwis :uoisinay ‘y

9¢ + g =
(@x¢)+(pxg)=

=+ q

—(q+olg ©

(q + )¢ odwpx3

‘Apidwiis :uoisinsy ‘¢

oW 4 QD =

IXD4+QxD=

= (L + % + XC)%9 )

= (g% -G "o

=(z-4)x g

=(z+4)x O

(2 +q)p s|dwpx3

‘Ajdwis :uoisinay ‘g

vl=
8+9=
rx2)+(exz)=

OO

....... .o 0 v,

XX XXX

.>.>bFPP>

= (9+XC —XG)xg P = (S+¥p+.xg)x D
=01+ Y% —2¢)*, "9 = (g+ ¢ - ©
Xl+ X8 X9
XQL + X8 — X9 =
Am+RVINR4% X01 + (4 ¥ — 24 X9 =
/( (G +xp - xg)ag
T PoudW L poyjaw :9|dwipx3

‘Apdwis g

=(z+9)z g =(,+lz P

‘[OILIOULI B} JO W) AISAS Ujim
|olwouow ayy Aidinw o} Jequisway
v

07— AGL 20l
EEIEAE:

(7 = %€ + XZ)xg
7\

A=

(v +€lz oIdwpx3

‘Ajidwis :uoisinay |

W= X
o el =

‘Jolwoulq 8y} Jo AN -t i XZ—
wiis} AI9AS UM [DILIOUOW /IT\\
oy} Aldiyinw o} Jequuieway

‘9SIADY

IR IONPIWOUIGH “
QUi [ef[ielVieXujio/telialafolellel Vil




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

‘uolNisgns yBnouyy Ji Adudis ‘joluouny b Ag pajdijinu [pllouow WS 8y} Buisn
1 AJIdWIs PUD [DIWOUL} © AQ PaIIdIHNW [DILUOUOW UMO INOA 8081)

£91| 00|
wns [PUIBLIO Y} PIP JOYM 7 x D UD sNjd g x D UD OJUl 7 + ¢ SY} SSOIOD ,,PaINAUISIP,, 8Q UDD (sawil}) x ® ay]

BujAjos wiajqoid

—

‘[olLOUL} 8} JO SWLIS}
BULII® Ylim [PlLIouOW 8y}
Aldijinw NoA ains axow

=(z-¢ €]y O

= (6+%9 +2¢)¥e- "q = (S+Xg+29)¢ D

‘T = X JI 9jpN|PAS uay} pup Aidwis ‘g

000040. €= =¥ UM 2 PUD ¢ ‘D Yjim 1 Al MON ‘P =€+~ D

”.H.H.“.”‘“.“.w.w.
AAAAARAAAA

% 'y = &

b

€ &b L O 6 8 &4 O 8§ ¥ € 4 [ O

=8+ Y9 -G 'q =7+X +,% D

:9JDNIDAD ‘=X Y| °/

= (€ + X9 — ;Xg—)x9— ) = (8 -y — g)¥G- '®

= (1 +X/ + Xg)xg— P = (9 -2+ )xg- O

PoNUUOS I DIWyO IO “
|RIdoNIG PRIl oUW IPEIO AN P OUESY))!

9.

’/




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

&b @b b Ok G 8

2 8 6 9 € 4 [ 0

-7

) PINUIIUOD

=(c-%)(€+xg) =(8-»)(€+7y) 'q =(r—=)(L+%) ©

9+ % - X

z w|a| X =
o | oz ise
=+ alxuifiim-xﬁxsl
¢ x (€ H&@v =
£ - x (e-x)(z+x) s|dwpx3
Al dyinw "¢

=(9-)(£-%) =(e-»)(oL-7) g =(c-%)(s-%) ©

9= + 3G -
9+xG—X=

z |
- 9437 =¥~ ¥

Hmlxmlv+?xN¢+€|xé+?x&|
x P
. x sﬂ@_ =
g - X (¢-x)(z-x) ojdwpx3
DAY ‘Adwais -z

XXX

....... .o KX A

XX XXX

=y +x)(G+%) O =(£+p)(g+p) g =(z+%)(1+%) ©

9 + XG + X 9 +XG + X =
G+XT+XC+ X =
9+XC+XE+ X =
(exz)+(@xg)+(exx)+ [xxx)=

(€22 +3) -

(e+x)(z+x) o1dwpxg

:Buimoljo} sy Ardus |

poX X po+ Xy - Vo Xy o+
e CE [E
+ - +
Bl Exp E3F
T -« z -« T+ X
(z—%)(z + %) (z—*)(z—x) (C+%)(c+%)
—

‘spojwoulg om} Adijnw 0} SMol puo
SULLN|OD U} JO 85 &S|DILIOUI] OM} JO Jonpoid 8y} 8J0jndJoD O}

NOA djay upd y10m dow Jo 8BPaMOUy INOA JoY} MOy NOA pIg ”mc_go__ou ay} 0._UQEOU

S|RIdoNIG oML for DN peUaiD YIS



0 8¢ v /A2

*S§U19Y44209
pup uoyypsado
-/+ 3y} asn
‘paidiyinu
s|olwoulq
oM} 2A|0S
pup 24249

O 8 Ve tv e v 04 GL 8L &b OF &L b

*saabaju) asn
‘palidiyinw
s|piwoulq
oM} 2A|0S
puv 24249

aAYpaID 3q :BulAj0S WB|qoId

el

«b 00 O 6 8 & & § 9§ € 4 [ O

08

v+ N =
¥+ X — X PUD 4 X + X =

¥ + X7 —XZ— X PUD ¥ + X7 + 5 + ;X =
(z-*){z-%) puo (g +%)(z +%) =

Az F%)

9|dwpx3

‘Aldyinw °g

=(9-x¢)(€ +x)T —o[r +¥)€ q

= (G -ag)(L +x)g (e —%)g P
‘Ajdwis <z

XX R

X 20 2K R
XXX
XXX
’ ¢

¢ ¢

.‘4 v
. 9. 49,4
.?0.?0@0‘ ¢

F’PQP

=4(2+%)2 9 =4(c+%)z O
¢ 8L +3Z1 — 4T =
H . [6 + %g-2g - 2z =
[(e -)(€ - )]z =
€ - x e -%)z ajdwox3
“Agidwis -9

00

¢

= (L +%)(g-%) 2 =(L+D)(e-Pg) g =y +x)(e-*) O

9 - X 4 X
9-X—-x=

9 +AT—XE + X =

(e=xT) + X xz)+(ex %) + [¥x%) =

€+TR-3) =

(e+x)(z—x)

9|dwpx3

‘Adyinw -y

pRNUIUCD “‘
|DNpoIdiR Y

S|RILYOUIGIOMI O



0 6 B« /v ¢ 6@

e ¢ @6 v 0 GL 8L 46 Ob Sl

BujAjos wiajqoid

¥Z + X1 + ¢ O SI0}OD} 8U) puld

=GL+1g -5t

=9G+XGl - ®

=0C+*-X P

=0€+XLll =20 =qr+Xgl—2X g =Cl+ X=X "0
- [ T

Tl +X/—¢ 3|dwpx3

*as110}oD] ¢

=8-X/+X "} =9G-X-X "9 =yl -XG+X P

=09 -4+ O =yG-X¢+X 'Q =9-X+X'D

‘G- aW aAIB A8y} PepPD UBUM 4nq 9
oE mm>_m $I0§0D} OM} B4 JO Jonpoid sy

OO

0000

. N N & . Wk

0

....¢0c4

XX XXX

PPF

(g-2(e-x) =
9+XG—X=
9+XG—X=

9 +XG —,x 9|dwbx3

*as10JoDy

b

€ &b L O 6 8 &4 O 8§ ¥ € 4 [ O

=YG+IGL+X O

=0L+XL+X P

=L+ +0

=8 +X9 +,¥ °q

CED

7 + %) (¢ + x) suo0ppI9d0 INOA U |14

*/ NOA soAb
SI0}OD) OM] 858U} JO WINS 8y} 1Dy}
2INS oW PUD (¥)(g) = 7| 8su0Lo04

‘(%) (x) = ;> osu0}o0
() () siexoniq omy sjum

‘oo SIY}

L]
k 106 o} Jayteboy Adinw
1 NOA sloquINU 10 $104004

351 10100} O JOYM Jagquiswial NOA UnD

NOA aAIB (M Jaylabol paldijn usym
‘S|OILIOUIQ OMI UDIUM %SO P|NOYS NOA

& Tl + %/ + 7% JO SI0}OD} S} 91D JDUM

\ *G oW aAIB Asy} pappp UsyMm jng 9
. BW SBAIB $I1040D§ OM} B JO 4onpoid By

9 +XG + X

9 +XE +37 + X 4S9

“og"og"m

S|RIleWGioMIFIoNANPoId Y

=9 +4G + X "D

[t+¥)(e+x) =
9+XG + X =
9 +XG + X 9|dwbXx3

*as1ojony ‘|

Cl=yx€=9x7=Cl x|
QDUISZL PUP 9 ‘¥ '€ T 'L 18
7 M Z1 1O sIojon) 8y} S9A ‘YO

Jaguinu Jayjoun

Uo U

4]




0 66 8« v 4 66 Ve v we ¢ v GL 8> 40 Ob &L #b €L & Cb O 6 8 4 © @

|DILIOUOW D AQl POPIAIP SIPILUOUI] JO SOIAWIDXS UMO INOA JO DAl 810910

Bujajos wisjqoid

4

= Foreag O

e =

“JOMSUD JNOA = 1-e¥€ =

_ x9 . _ xG 5 328Yd 0} poylew x.g _ o
= =mi-m P T G- 46T {usisyip o asn XXXGE e
-~ Xz T _

x9 =

*g &9

spuauodxa Jo smp| Buisn :9|dwbx3

‘Aydws |

_ <
t-¢C = Z
%

“ = Fray P SJUDJSUOD UYIM

4
T A8+ X9

Xy + XC = xp - =5 = £ = £ - vo ¥
&€ = +¥e = Sl 6 0g (54 umw =y
-+ -XE = X - - + - =
- xg | xg —— x.g ¢+x.NNRm T, % = h = M = i C= M SO|QOLDA YLHM
ELE o wiyg * owEwgr = st = Le ¢l 0c ol SjUSUOdXS JO MDT
*g N xC
Xz %080 0} poyjeul Erle A+ 9 35Iy4 Ajidwis NOA UpD Jsp} MOH *3SIADY
N {usisyip b &sn spusuodxa Jo smo| Buisn :ajdwpx3
AANR, ‘Apdwis -z

.“.“.xo .y,
"” ¢ ¢ 0‘0‘0‘ ’

>bFPP>

% 'y =



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

€ &b b O 6 8 & § §

b €

‘[DlWOULY B|qISSOd D UMOP S1UM ‘G| SI JOMSUD INOA §|
‘[OILIOUL S|QISSOT D UMOP S{UM ‘G [~ SI IOMSUD JNOA J|

Buiajos wa|qoid

=Z+3E+7G P

E;

=G +6G-¢-

= +X6+5C -

%=

=X -+ P =Y -G +9 D

3181JIP SIOMSUD y+9-v= vl=
oseyiop Aum ¥+ (C)e +ole) = y+9+y=
¥+ ¥ + X ¥+ (2)e +.(c) =

udy} ‘z-=x 7 +%¢ + X :9|dwpxg

=G +X9 +.X D

:DJPNIPAD ‘T =X ‘T

A3
G+Z=

=7 xx 'q

=6+%

G+x :9|dwpxy

§o)
:9JON|DAS ‘T = X'J| (UOISIADY |

illem se|qpy

SWl} INOA MOUX

o} juppoduwi s

J Aym 285 Nox
-

AKX
AAAN
H0H¢¢00¢0
¢ o o

€
1

= X JI pUD ‘€- = X Jl UOIsSDIAXD BY} SJPNIDAI °E

004
0000

’P’P P e

T ‘o = . Fe

i yl-= X+ X xg & z70+%
~§= y+8l-=
T_:- r+6-6= é§-=% Ji Bupmojio} auy
y+(Se+df)- v+ () +o(e)-= 9JDN|DAS O} UOHNISCNS BSN NOA UDD MOH ¢SI UOKNISONS JDYM J9qUdWI NoA oq
oy Eoxy usyj ‘e-=x4|
P +X¢ + X- :9|dwpx3z



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

) PINUIIUOD

68

=409 —4P8 P =29€-499
=P +gP 'Q =X—¢X "0
=0€ + 05 =81 —¢0C 'l
=x-4z Yy =f£7-x 6

= UQ + WS + UZ — WY ')

=qy+ Dy +1 +1D 9

XX
XS
AAN

= XU+ XW P

004
0000

=Xp +X2 'O

(¢ - pg)og =
(0T = ¢¢) 0T =

(¢-¢P¥ = o5P€) = 0T =

(22— ) g =
Py — P9
1o
(¢ - 7080 =
oy —,09 :91dwpxg
(1 =¢p)p =
(|- D)oD=
(D) - (pD'DD) =
)
1o
[l-¢0] 0=
[l —¢4P] 0 =
5Bl =
20—, :9/dwpbx3
‘9sU0JoOD4 ‘¢
(6= )¢ =
17— ;¢ o|dwpbx3
(9 -0)|-=v-qy g a|dwipx]
gy -»)l=qy-»  :| a|dwpx]
c+¥(q-0) =
(9-D)z+ (q-p)x =
qQz — 07 + Xq — x0  3|dwpx3
(9 -p)x =
xq —x0 3)dwpx3

€L &b bb Ok G

2 8 6 9 € 4 [ 0

88

= (q-)(€ +xg) -

(g +m)(€+x¢) "q

00D} UOWWIOD
auy st (9 +vg)

= (u)(q + pg) + (w)(q + vg)

.

210J0D} UOWWIOD
U4 s1 1oUM

-
“JOJOD} UOWWOD
U4 st (9 +g)

)

=(9-n)g-

(9 —p) xp

510400} UOLIWOD
U} SLIDYM

(1 + d)(q + ng)-=
(1 - d-)(q +0g) =

(1z-dz-12-d)(q +vg) =

l(rz + dz) -
(17 +dz)(q + vg) -

(€)(q + o) + ()(9 + pg) aldwiox]

“JOJOD§ UOWWOD
au4st (g -n)

)

= (p+oz+(P+o) i o I
EE I S

=9-8y =66+6 =9G+/

= +9 =GC—§ =91 +¥

)

210400} UOWIWOD
U} SIOUM

-

(1z-d)](q +vg) =

‘as10jony ‘7

(€+)(q +7g) =

(e +xg)(9-n) =

(9-7)¢ + (9 -p)xg o1dwipx]
q

(e+2z)(q+7) =

(9 +7)g +(q +)xz S|dwoxz

=(1¢ +d)(q + ) + (1€ - d)(q + vg) "©

(iz-d)(q + g) odwoxz

o)

¢ BUIMO||0} By} 95110}OD} NOA UDD JSDj MOH




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

(e + %)

Buinjos wisjqold

:S| UOISS8IdXS UOWIWOD 8Y} 81ayMm uoissaldxa o1nIgeb|o up ajpal)

‘q q+Dy ‘0

€ &b L O 6 8 &4 O 8§ ¥ € 4 [ O

06

(29 +0)(q + D) (9 -v) =
(29 +2)(;9 - 0) =

=yP =4 '] =, £—x D ,q —,0 :3|dwpx3

*asLI0JoDy /£

oL +%0l
= 4G-x P

QL +x9]
=dy+ap O

()9
(=g

€9 -x9
Texg -9|dwpxgz

=49/+P/ "9

=£G +x¢ ‘D

(€-x)g =
Ag —x¢ :9|dwpx3

‘uoypsuo}ony) Buisn Aydwis ‘g

= —(q+7P)sz P

0000 v.v

...%.. .o 0 v,

XX XXX

.>.>bFPP>

=L+ (€ +x)p9 0
(1-9g+0g)(1 +9¢ +0g) =
[1-(q+2)Elll + (9 +7)¢g] =

L =¢l(q+0)g] =
| —¢(q + )¢ :9|dwpX3

oq) +2(0) =

— P+ q uNa+ X D 2Q + ;0 :9dwpxg

UoNDSII0}OD} INOA apINB o} ajdWDXd By} 8SN :UOISIASY 9

| —¢(0S) =
=1 -;P6y P = | -0 D | -0z :a)dwpxg
—
_ LXL=ql=1
DU} SJON
<(0g) =
=:Py9 4 =,09| ‘D HGZ 9|dwoxz

‘as10jony ‘G

(6-q+7)(q+0) =
[5-(q9+0)](g+0)=
(9 +0)5-(q+7)(9+0) =

=(+p)z—¢+p) P =({+x9-

(€+x) 2 (g + )5 -,(q+1) a|dwbxz
4

(9 +0)(q+0)=

2(9 + ) a|dwpx3

=¢(f+¥) q =¢(q+?) O

*as1I0JoDy ‘p

PN e “‘

SUOISSRUAXRIDIPUG )| RISSIUO




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

€6

‘uolssaldxa sy} asU0}oD} PUD AfIAWIS “|DILIOUOW B AQ POPIAID [DILOUAIOd D 8jpa1D)

BuiAjos wia|qold

= xg gl HRF g
6— %~ X9 + %6 9+ YT+ + 59

s+ L+ 2=

S L+ e s L+ e =

&L @b Cb

oW 6 8 &4 9 § # € w [ 0O

26

__ & _ &
= 9L+ %8 9 = g9-&9 O
X - NRN =
X-XC = X ¥ =
M T _ AT _
¥ -tlaT & AT
T . T . 9
A :9s110}0D4 ag-py  GApdws  9jdwpxg

"a5404o0} pup Apdwis

X
¢é¢ v 4
00000000
$ 00

xz _ _ ¥, % X _ % _
ot oPEs atmtam T
z
00+ % - A :95110}0D4 g ‘oldwoxg
=y -y —og P =Xg + X9 + 46 O
L +%p =g =
| +%7 — %€ = L+ 1% — %€ =
*g _ xg %G _ A _
[ +% - AgI5g = ot oagT @u
7z
X+ 8- 9 :9sH0}oD4 T+ % —= Apdug  :3jdwox3

004
0000

[4 =
1
=
€
()9 _
~x)g ~
€01 + %01 £9] +x9| oovg
="fc-x P ="fytay O Toor  -9|dwox3
(€-x)¢ =
£¢ - x¢ :91d
=q9/+0v/ 9 = 4G +XG "D ¢ —Xg :9|dwpx3
‘uolps|o}oDy Buisn suoyony ayy Apjdwis |
:9s110}004 >____QE_m

O} NOA djay O} SPIOMASY MBS} D UMOP SLIIM

10} MOY Joquuawial
‘4yopa Jo 3| dwbnXd Up JAID

|RIOuOWIPIAG “ ’

|RidouA | od pURRILOWIl BRI




0 6 8« v ¢ 86 Ve €

G6
) PINUIIUOD

b e GF 8L 46 Ob Gl b

€ &b L O 6 8 &4 O 8§ ¥ € 4 [ O

‘Lo
Jomod 8y} o} Ajuo si
DU} PUD UmouyuNn
QU0 AJUO SPY §|
‘paydo.B S|} uaym
aull JyBIoLs D seyoW

d oy} uoyoNbe ud §i

uoypnbae Ipau| v

KO

[Sp)
|
]

N[ 8
1
Vo)
QO

XD
XX

004
IAXN 0000

9— Xg—Xg = Xg- X/

"X 10} SA|OS °E

L
€
L_ L
&
€=%/
LxX_Llx L
. :9|dwpx:
£ A% "X 10} BA|OS T
C._x
L
rP=r
A 4
0L=4d6 9 €=09 ‘D z=xy :9|dwpxg
uolpnba Ipaul| dY} A0S ‘|
WMHR
¢ _¢ €=0
L vy
NHR.N NHR. N_. G.V
[=9—%—x¢ gE_¢ 7L =0y
| +X¥=9-%¢ 9 " xg G— /1 =Dy
L+r=(z-e 9=x¢ LL=G+Dp

'ssnosig ‘sajdwDXa 931y} Sy} §O )00

SUOI[DRUS \

wpliuoaripyYi st pabI DU




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

&L @b Cb

oL @

2 8 6 9 € 4 [ 0

96

¢y
L

[Sehd
1
=2

q o

1JO JOMSUD UD NOA 8AIB Joy} suolpnba o10i1geb|o 84081

Bujajos wiajqoid

:9|dwbx3

’ 00000.

AR EAO

C
100000000

:9|dwbx3

1l I
d &l "

+
< Y n wINWLWIN

0] I
— R
N

<~
8
N

l=%¢

< |—

5 4
L =%¢

:9|dwbx3

o
Ul

RRNUILORISUOIDDUL “

Upiueativyiisuolpnbar P



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

86

*}l DAJOS PUD 0197 SIPNDS $I0}OD} JO JONPOId BY} BIBYM WNS D S40BID
€=xloQ=%
Buiajos wa|qoid 0=¢-XloQ=x
0=(g-%x=

0=x¢-,x :9dwpxg

— X hOh w>_°W .v
3DIWOUA|Od D 85LI0JOD} Of MOY
MOUY Of juppoduwl 0s §I S| AYUM

(e-x)x=
xg - ¢ :9dwpx3

HRW+NR ‘g HRN+~R e} (v —x)x
‘9sl0JOD ‘¢

G-=XU0G+=X

0=0 GF=Xx
0=62-5¢ Sh= ZN €—=XJO [-=X
0=0 0=52-4(9) S =oX 0=€+XI00=| +¥
S 0-5z-= g 0=l +7a  0-f+digsn o O el euea
0=52-(9) ‘IseL 0=62-z :9|dwpx3 - } > "X 9A|0S T
o . - —=x
X 10j 9Aj|OS L mloMmNamtn oeiax
0=g+%

(e+¥)(z+¥) =
9 + 4G + ¢ :9|dwpxg

62 =g-xg- LM q 9eM D =pl+X6+ q =9-X=z¢'D
> h puo =1 0 (ofbelo F Iy |
\5T=6%g ¢-10G =
— G—G-Mlo GGM
ﬁml 'G=pIO GG M= GT M SIAUM _GzM  :e|dwpxg g Xy g
‘siaquinu o] Xy 14
aAlp63uU pup aAlisod moys o} sjdwbxa 3y} 3sn pup J0oi 3Ipnbs 3y} 3pINDIDD ‘9

8 +39 + ¥

z + X 9=7+7
S-g= 8=vx¢ :BUIMO||0} DY} OSIADY

XX/ =90-=q 96— D 57~ oidwoxa N
XKD _ ‘ospojo0y 5 ouzisipnbisiolsey )

.oooooo 00“0 v TR TelimnpoldierWiolfoyl ol suolpnbol A 06k

YO0 o.o.o.w.

X X X X200




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

001

"1040nJj0Id D BUISN BSNOY UISPOW AJSA D JO MaIA do} By} }oNISU0D

BulAjos wiajqold

sejbuoll ‘g sjoJalolPPNY "D

‘sa|BuD N2y} [2qp7 "Sa|BUDLY PUD S|DISIDILPDND JO SPU| UIDW 3y} [|D SWDN °Z

uonNoAsy °} a|bup 1ydIy "8 aibup JybIpYS P

"8|BUD ,[Z| SUO puUD o|bup xayay 0 abup 81Ny ‘g a|bup 8snjqO o

9|BuUD 0/ BUO Yim [piaiojuppnb v o 00q 9s1219%3 Jo 19dpd jo 9231d ajpIndas uo sy}
oQ 's9|bup sy} [9gpT "AHALOD UOISIASI D SD J0}opijoid D yjim Buimoljoy ay} jonisuo) |

'S9|BUD 468 OMI YlIMm [osslojponb v )

d A4 d
D
"oSY "D julod siyy [oqoT "opoW "Joyopujoud
JO 2INSDABW D YiM DVg 9IBun up | SN[ NOA YIow 8y} 0} v Woij auj| Y} 9A0WSI PUD ‘B|BUD SIY}
“2|BUD .59 SoYPW UMDIP aul| 8y] :9 dajs D MDIP 48|01 D YYIM :§ dajs {0 YIoWw D oW :p dajs
SIBUD (GE PUP 408 UD UM BIBUDLLY "B 5,6 bup oBUD L6 SUO UM S[BUDHL v O
m. d v
"gV aul sy} Buojo
Al}o0X8 S oUl| 850q Sy} 1oy} OS
*oG¥ Sl Jl 818 - palisap Jojopujoid ayj 84p}oyY "V juiod
9|BuUD By} pul ‘SJPIS JUU] B} | JBAO S| (8]0 [[ows) UIBLO 8y} 1oy} VA eloy]
(espo siys ul) Buisn g dajs | 0s Jojonuioid Byt 9op|d g dajs ‘Juswbas aul b Moiq :| das
:Buimoj|o} 3y} asIAaYy

RA N elbup (0/z ¥ g alBup 09 v 'O -
“‘0‘0’ 04 oy ‘way} [9gp1 ‘suobAjod pup sajbup Buimojjo) sy} mpiqg ‘¢ \_O._.OU\:.OLQ.JU ‘
DOOOXX X X'RS ERblishistiopAiecipupisapupianiisiion) 6< p!
.00 00 00 00 0¢ 0. ¢ 0. 00 y b k

1V e & 6 Vevle iz

¢
& 3 D€ .




0 6 8« /v

€0l

& panunuod

2

gV aul oy} Buyossiq
g pup D sjuiod
ybnouy} au o moiq

v dais

sauyapInb ay} asn aul] UAIb D }oasiq o} auj Ipjndipuadiad D JONISUOD) UOISIADY ‘T

g puo

D sjulod 8say} [9g07]

‘spuiod OM| Jo DUD Jsliy

Y} $855010 Y2Iym 210

‘310 JBYJ0UD MDIP PUD g
o} juiod ssodwod ay}
SAOW ‘BWIDS SU} YIpIM
$95sDAWOD BY4 YHM

€ days

SSOAWOD 8y} Yim 21D
up MDIP ‘Y UO juiod
ssoduwlod ayy BuiAba]

7 n_ 4 N
! v
q v | A4 % N
0]

(rsessodwod
4O JIod SU} ypm gv Jo
yibus| ayy ,painsoaw,,

‘yibus| 9ADY NOA 0§) g juiod
Ul U4 JO spAILE  saYDNOY ouSd By} §ou)
om} Ajypowixoiddo 0S }Jl uado pup Y Uo

Juiod sspdwiod sy} ind
‘J1 U0 g pup Y sjuiod
}OW PUD 8Ul| B MDIJ

zdaygs L days
‘noA djay o}

ge e &4 we v 04 Gb BL &b Ob G0 b &L & Cb Ob

G 8 & O §8 ¥ € 4 [ O

:9|dwioxe ADPAISAT

‘WW 9] JO SNIPDI D Yim D

:9|dwipxa AbpAISAT

‘WD Z'¢ JO JalawbIp D Yim g

:9|dwipxa ADPAISAT

WD g'| JO SNIPDI D YlIM 'O

*9|2JID D MDIP O} SSPAWOD By}
Jo doj 8y} jo qouy 8y} uin} puo
Julod ssodwod 8y} UMop ssald

JETETI o]l o R=1V1

JIOY $1 41 :82USIJWINDID Y} PUD
21JUSD 8Y} Usomiag 8oUDYsIP
3y $I SNIPDJ BY] “8[UID 8y} JO
SNIPDJ By} 0} SSOdW0D 8y} 1os

“d|s Jou Se0p }l {oY} OS
pauaybly sl ssodwod sy jo doy
Yy} o abuly 8y} Jpy} 8Ins SXPW

“dlils jou s90p I jou}
0s [1ouad 8y} 4o} ploy du} usiybl|

‘jujod ssodwod
AU} Yim po3) 1ouad By ubly

*sassodwoD Jo Jpd o
asn ‘Aj9JpIND20 S[2UID O MDIP O

R
g.vo 0
oo.

0044
0000

*3ZIS 1Y} 3219 D Jo djdWDXD ADPAISAS UD SAIS ‘S[2119 D MDIG |

UOISIASY




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

S0l 0l

o *9|BUD GZZ P MDIP O} MOY SABS ¢ Ul MOYS

BujAjos wia|qoid

A0 T

=10}
181y 8y4 BuIssOID 2I0 UD
MDIP PUD g UO }l 92D|d

g pup D UsaMIB]

"se|bup Apmjjoy AlyBnol
oG OM] $3]08I0 Yolym sspdwod ay) Yiim 2Io aul| IojndIpusdiad
34 0} q woJ} aul sy} up MpIP ‘D uo juiod D BuIMDIP 10}
aiBuUD $'ZL1 P oiPuUD G| D MBI PUD 3 SO I JIOW ssodwod sy} BulAba sdajys ey} moj|o4
¢ dajg zdajs | days

19dpd Jo a231d ajpindas b uo ajbup G D }ONIYSUOD :UOISIADY °E

J——

9IBuUD SZ'L1 G abuD ,$'77 O 10jonuj04d B Buisn asayy o} Jojndipuadiad saul moiQ

*s9|Bup 953y} }onIsuod - ‘
000000‘0 noA djay o} s|bup G D }oN1SUOD 0} MOY JO _mmvm_so—.___w_ﬂ:ow asn 'y ‘
o%.ooo. 0 \AA O
XX oooo

PRI SSSSoreWere) o) JIoe) (9 (VIS




0 66 8« v 4 68 Ve v we ¢ v GL 8> 40 Ob GL #b €L &b (b O B 8

L0}
& Panunuod

2 8 6 9 € 4 [ 0

‘asionid

"asijopid

4 wo 6'q

*gV JO poajsuUl 8spq
By} SO WD Gy = Og
o0} AbW NOA : ©J0N

“g|BUDL] Palnbal

aU} s DAYV uay]
"DV ulof :p dajs

BO)

10 g Buiind 210
UD MDIP WD Gy
SNIPDJ PUD 1JUSD
SO g UM :€ dajs

509 = XgV 8|bun
up 1ONIISUOD
‘g1v iz daygs

‘WO GG
=gy moiq :| dojs

‘(SvS) uaAIb s) 916up papn|dul SY} pub SSPIS OM} UBYM 3]BUDLI} D JONISUOD O} MOH

509 = 29V / PUD W §'p = D9 'WIG’G = gV YDIUM Ul DGV §on4suo) ¢

wo g

..%%%.

oooooooo 0 \AA Yo

XX oooo

"W 9°¢ = 3 PUD WD Z'p = 3@ ‘WD §°Z = @D YIIYM Ul 3AIV §2N45U0D T

') 10 21D

syl Buiossiolul
210 Jayloun
MDIP WD # SNIPOJ

g puo PUD 241USD SO
OV ulor :p dajs g UM € dajs
gollo)
UD MDIP ‘WD G’
SNIPDJ PUD 81JUdd ‘WO g

SOV UIIM T days

=gy moiq :| dajs

*($SS) uaAIb aIp sapis 331y} USYM 3]6UDL D }ONISUOD Of MOH

"SIDBA

JO SPUPSNOY} IO}
suolpolddo Aubw
Ul pasn usaq

SoY pup sainbiy
[ooueWoab
juopodwi Jsow
2y} Jo auo §|
a|Bupuy Jybu sy|

"sdajs 3y MOJI04 "WD = D PUD WD §'E = DV ‘WD § = G YDIYM Ul DYV $ONKsu0D °|

podans
RIIEY
o} SubIseP
,anm:wm_*
51 o|PuU
Umoﬂw 2unonis
puols Ao P
sl o|BUPU v

yprem
puo

"MO[eQ 92UDPING 8y JO BWOS 8S() 2811 ADPAISAS Ul S8|BUDL SIDNIISUOD OYM

901




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

801

“31 D JONISUOD

BujAjos wajqoid

"W §'¢ = 1) PIs pup

o8% =17 087 = X7 UdIUM Ul WINV D Jonisuod °9 "Oslo0Id
wo Gy
[ d \ v .
wd / = 7X { 7 || 09 ® ﬁmﬂmm_m%m
asnuajodAy pup wd G = 7A 3pIs ‘A 1o pajBup-jybu ‘ZAX 316upLy JybU D }oNIYsU0D ‘g oiBuows poinbsl| Ay ._Q.D:Mcoo
8y} sl DaVV uay] ‘q 4y ¢ doys
N
i o
009
= XV4g/ }onijsuod ‘WO Gy
X A 'V IV iz dajs| = gy moig :1 dajs

‘(vsV) usAIb aip apis papnjoul 3y} pup sa|Bup om} usym a|BubL} D JONISUOD O} MOH
()
‘WD §'p = gV PUR §p = 977 09 = V7 UDIUM Ul DFVV §ON4suod °g w
*as|}onid

/ 'V 10 dg Buind
21D UD MDIP WD 9
SNIPDJ PUD 81USD

"DV uior pdajg| SO D UM ¢ dajs

a|Bupuy ps|buo
~ybu o Ut 8jBUL Jybu

oy} apsoddo apis sy} 206
I 9snuejodAy sy — n_mUw 1ON1SU0D “wo §
| ‘giv g dajg| = Dgmpig | dajs
‘UaAIb 31D 3pIS b pup mmacw_o&: S| usym aj6upuy JybU D JINISUOD Of MOH 0§ =430/ PUD WW | = 43 ‘WO/’E = 3@ YIIYM Ul 43QV §2n4su0
0 0 0 ‘wd 9 = Jy asnuajodAy pup
0 0 0‘0 wo = Dg 9pIs ‘g 1b pajbup-yybu ‘Ogy a16ubuy ybu D }oNYSU0D /£

oooooooo 0 \AA Yo

AR RRLK 4




0 6 8

L

& PINuUNuod

e ¢ 8

e ¢ e v 04 Gb 8L 4F 9k

“9sI}oDId
q wo G’y v
‘an
pup Qv ulor :§ dajs
“Q 40 JBY}0 Y28 JNd
0} YoDa WD Gy IIpDI
N JO SOID OM} MDIP ‘D) WD Gy = DG 4O
PUD v WOl p dajs| 1N ©g woiy :¢ days
1 [
0 d
v ‘d10 06 =09V / ‘wo Gy
) onisuo) iz dajs| = gv moiq ;| dajs

‘ualb s apis sy uaym aionbs b yoniysUOD 0f MOK

‘WD G'p = gV YDIYM ul O gV aIonbs b jonysuo) ‘¢

R
¢ 0 0 0
0 0

‘WD Gy = WY PUD WD 9'¢ = T Y2Iym ui NW1) 2|Bupnjoal b jonisuod ‘g

0044
0000

ab b 6L b Lk O G

2 9 8§ 9

€ v b 0O

"asijoplid

q /EO 14 4

/VVO

*506 SI 8|BuUD v
yooa s|bunjoal b
Ul joyy Jequisway

‘av
puo DQ ulor :9 dajs

' 1o ¥ da}s Ul umpblip

2.0 ay} Buind
2I0 UD MDIP ‘D4 =
SNIPDJ PUD B4JUSD

SOV UiIM G dajs

*2J0 UD MDIP ‘WD
¥ SNIPDJ PUD B1USD
SO D UM p doys

"D ip g Buiyno
IO UD MDIP ‘WD G
SNIPDJ PUD B1USD

SOV Ulim i€ dajs

06 = OaV
7 MPIP ‘g 1y T dajs

‘wo
7 =gV mpiq :| dajs

‘UBAIB 21D 3pIs b pub S|PUOBDIP S} JO BUO UBYM 3|BUD}I3I D JONISUOD O} MOH

‘WD G = DV PUD W { = gV Y2Iym ui OV 3|Bup}dal D JoNnIsuoD ‘|

¢S|pIapojIpPNb 3sn SWOO1 3s3Y} JO SIDUBISaP dY} PIP MOH

R Sl (SUIENSUIRS)

(117

w2

A

A
‘umv _



0 6 8

€l

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

‘WD ¢ SI SpIS Y} pub W § S| SppuoboIp
S}l JO SUO USYM ‘SNQUIOYI D §ONISUOD °Q

‘9sijopld

"av puo ao
‘D4 ‘gv uior p dajs

‘AloAoadsal

dpup g uig dajs jo
S2ID By} Bulpossiaiul
DV MOJeq Jaylo ey}
pUD DV SA0QD SUO
- SOID OM} MDIP WD
¢ SNIPDJ PUD B1USD
SO D UHM € dajg

"DV MOJBq JaUJ0 auj

PUD DV 8A0QD 8UO
- SOI0 OM| MDIP ‘WD
€ SNIPDJ PUD BIJUSD

SOV UM :T dajs

‘WO
G =2V mpiqQ :| dejs

*USAIB 21D BPIS PUD [PUOBDIP SUO UBYM SNGUIOYI D JONISUOD O} MOH

‘WD ¢ S| SPIS Y} PUD WD G SI SPUOBDIP SH JO SUO YHM SNQUIOYI D JONLSUOD) °/

4

00
SOOO0T
0000
0000
00

0044
RRRUK

*,09 SI 3]6uD papn|ou] 8y} pup WD ¢ puUD WD 9 3ID
sapIs Jua2p(pn Sy youym uj wpiboj3)|piod D Jonysuod

<

ab b 6L b Lk O G

8

2 9 8§ 9

€ v b 0O

"as1}oDId

wo g

“o

Y 4

V)

09
puo @D ulor g dajs

ORI

J8yjo yonas Bulpind
SOID OM} MDIP
‘AjoAloadsal W G
pup Wo ¥ o} [ponba
1IP0I PUD S81USD SO
dpup g Yim p dajs

‘Woy =(ayv Ho
1ND OV Wol{ :¢ dajs

509
= OVg /7 $oN4suod ‘wo
VIV igdajs| ¢ =gvmpoiq :| dajs
‘uaAlb aip

a|Bub papn[oul 8y} pup sapIs Juadblpo oM} usym woibojs|pIod D }ONIYSUOD Of MOH

B} PUD WD § PUD WD G AID SAPIS JUSIDIPD 3y YdIym ul wniBoja|pInd D }oNYSU0) °§

509 s1 9/BuD papnjoul

‘WW Z€ = HO Y2IYM Ui [|HO a1pnbs b jonysuod y

(477

Q
3
3



ge e &4 we v 04 Gb BL &b Ob G0 b &L «b Lk O 6 8 &4 © § ¥ € ©w [ 0O

Vil

uoBposp IoiNBa.|

's9|BUD By} [|0 2INSDBY "UOBDBPLX8Y Jo|NBaLI UD JONISUOD
— uoBoosp Ip|NBay
Buiajos wa|qoid

uoBpuou IojnBaul

uobBpouou Jojnbay

uoBPo0 In|NBa|

uobpiday Iojnbay

uobBpxay Jojnbal|

uoBpxay Injnbay

uoBpyuad ipjnbBauy|

uobpjuad ojnbay

|oJaipupONb IoINBaL|

[oJaippLNb IDNBaY

a|Bupuy IojnBal|
o081 009 + 609 + 009 e a|bupuy IojnBay

saplIs Jo
laquinu |pjoj

N[ ]| sazis 9|buy uobAjod

"21qp} 8y} djs|dwo) |
‘so|dwpxe oA
upd NOA suoBAjod ipjnBau
UHM “USAIB D sI suobAjod uojnbas

)
L

‘yoapa ‘wayj aquosaqg Y 1O $9|BUD JoUsIU| 8Y4 JO 87Is 8Y |
aquasaq ‘sainby olpawoab sy} ‘suobAjod 1pjn6a.u pup o6
10 AJyusp] ¢siyj st po jo adA} joym 3y} |Ip Ajyuap] aypaib ay} jo 3007 ‘¢

w2

‘suobAjod 1noA
awpu o} Jaquiaway ‘suobAjod ipjnBaul pup Iojnbal jo Yonas sajdwpxa a1y} Mpig

. )
0 0 ¢ ¥ _ 'suoBAjod ayj aquasaq oe__:mu_ noA upa (s) uoBAjod JDYM ¢SIUs SIIDUM T
3OO 04

o..%.. .o DO

AARRIRLRLS

e

wﬂw‘ﬁmm\,_oa AL |\NDR>AAPURKIBINBRY

‘




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

9Ll

*J9BUSHIOM SIU Ul PBSN JOU} O} POY48L IDJILUIS D BUISN UOBDISPOP D JONISUOD

BujAjos wiajqold

3WBYI SINSDBW NOA [IM MOH 2S8pPIS 8l JO YiBua| 8yl sl IDUM ‘q

3AUM zuoBpxay IojnBaul 1o IojnBal D SIyL S| o

"4 O} Y SOOIIDA 3y} [9gP| pup UOBDX3Y D JINIYSUOD ‘|

‘wd g's o} [pnba sapis ay} ypm uoboxay Iojnbai b Jonisuo) g

‘pasn si auo Yopa moy uipjdxa pup suobpxay ayj Ajjusp|

&4y pub Qv ussmlaq ol sy} sIHoYm @ a 3
3 4
£9]2112 B} JO SIY} S| IOUM £39 10 ‘D4 ‘QV WOJ} 8DUDJSIP B} S| {OUM ‘P g v
‘s9sspdwod
10 1ipd 8y} BuIsn ‘@ouaI8uINIID *SNIPDJ
‘sjuiod By} U0 UDAD S2UDISIP SWDS | SWDS 8y} b sassodwod Jo Jipd
2y} uiof pup [agp :¢ dajs ayy sBuppow apW g dajs | oyt desay sjou0 b mpIQ :| dojs

:BUIMO[|0} B} BSIADY

3Jojonuioid o yim (1) puo Jojoniold
0 0 0 ¥ D JNOYLIM (1) 1 BUILLIBISP NOA [IM MOH 2S9|BUD By} JO 8ZIS BY} SI IDUAM "D
XXX, o
,....... o A ve
XX oooo

Lo HRXSARNIDAUISUGR)




0 6 v v 4 68 Ve v we L6 0 Gb

8L 4k 9b Sl b

ojonJyoid o Buisn uoBojuad O {ONISUOD PINOM NOA Moy days Ag dais UMOP S1IM

Buinjos wisjqold

‘wd ¢'z o} [ponba sapis yum uobojuad Iojnbal b mpiq °¢

'dd pup yQ ‘gy 2quoseg ‘o

3AyM siojnBaul Jo uojnbBal uoboiuad ayi §| ‘q

= Hr :Buimojjo} ayi a18|dwo) o
:Buimoj|o} 8y} Jamsuy ‘g

) & 1

¢é¢v v
DO
NEAREAE A

*.¢
.000.000004.&.&.%.&0

1 PUD [ ‘H ‘d 'V S8214I9A s}l [2qD| pub uobpjuad b onysuod ‘|

«b b OF G 8

2 8 6 9 € 4 [ 0

‘wiay} ulor ‘uobpjuad
2y} Jo sjuiod aip | pup  ‘H
‘g v sjuiod ey Iy L dajs

£ ‘[ UolOasIajUI

10 Julod 8y} [9qOT *BUO ISl BY}
BuISSOID 2ID UD S}PW PUD H UO
Juiod ssodwod IN0A 8op|d usy|

*D 8A0QD 2D [JOWS D S4OW PUD

‘| uo julod sspdwod 8y} 820|d
‘I 10 yibus| ayy o} sassodwiod
10 4pd INOA o5 :9 dajs

‘| 10V 8|2IID S}OSsIalUl
398Ul "H 1P g 9|10 S108sI8]Ul

348U 39 YBNOIY} BUI| O PUD
34 yBnouyl aul b MRIQ :§ dajs

Lo

i
N

o)
10 g S[0UID $}08SI9UI PUD 4 10
3]0112 sjo8sIalul 82U ip deys

A

Ny,
M

"3 10 gD 8u| sjossialul
asRId 'vasnipolyim a
pUNOID 8[IID D MDIT ¢ dajs

0
U
T

/S
v,

‘q pup D siulod uolossialul
AIBYLI0D gV Snippl uim g
pUNOID 8[0II0 D MDIJ T dajs

gy SNIPDI Yiim
V PUNOID 8|2110 O MDIQ :| days

. ¢\.‘

UeHRIUSALIHUWIANISUSS)

121




0 6 v v 4 68 Ve v we L6 0 Gb

141

"ojonJyoid o Buisn UOBDID0 UD JONIISUOD (M NOA Moy days Ag dais UMOP S1UM

Buinjos wisjqold

‘w2g’g Jo 1pb. [pnba yum uobpyo0o ID|NB3I D MDIQ °E

8L 4k 9b Sl

b 6L 40 0L O G B8 &4 9 § ¥ &€ & [ 0

¢Pasn suobpyo0 310 MOH

£9[011D B} JO SIU S| JOUM P

*UOBDLO0 BY} SXDW O} SaUI| JYBIDS LM B[
3y} 1O 92USIJWINDIID BY} UO Sjulod Uol08sIajul 8yl [0 Uior :§ dajs

‘aoy pun god
a|BuD Jybu By} 10951g :f dajs

5912112 S} JO 51U} S IDYM °q

=VO D
:Buimojjo} ay} o dwo) ‘g

o0
<

"@04 8|bu JyBu Sy puo DOV
2|bup Jybu 2y} 108sIg :¢ dajs

©)

‘qOV o} Iojndipuadiad ‘0D
JajowpIp Jayjoup mpiq :z dajs

[=a)
<

'dOV JoJownIp puUp O S1USD
UM 310110 D MoI( 1| dajs

*JJ9sInoA Aq uobp}o0 UD JONISUOD MON ‘|

. ¢\.‘

Ue[Sf2N9© U9 (USSR

(143




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 (442

‘saljiqissod
e JUBIBHIP SAl BAI) 8 $B|BUD JBY}0 Y JO $OZIS U} PINOD {OYM ‘G SjpNba ajBupuy b Jo 8|BuD Buo J|

BulAjos wiajqold

N X W

*9|6uby s1yj 10j ,081 S! S|BubLy D Jo s3|BUD 931y} BY} JO WINS BY} DY} SA0Nd T

08l=D7+97+V 7"
Uw + mw = U<m_w + m_<h_w 9sSNO8g pub

— > | (sul4ubols) 081 = OV3 7/ +avA/ + V 7 MON

08l =0/+9/+.0Cl '} 08l=0/+,09+V/ ® (selbup aypuIyD JO sIDd OMY) DVI /7 +aVA /=D /+ 49/~
‘NOA

yum w_o%ahm: v (seibuo sjpulsyp Jo d) DI 7 = O/ AojuwIs
9JDUIB}ID 8}P|NDJPD
0} Jayona} INOA sy

(seiBup sjpuleyp Jo ud) gva /=9

[DSISASUDIL D SI gy PUD ‘Dg Ol [9]jiod S| 30 S2UlS :Jooid

*508L ! 91Bupyy . , .
D Jo s3|BUD 331y} 04 0} [9|jpi0d Iy dul O MDIP Y YBNOJY} (UoINLsSu0D
9y} Jo wins ayy

08l =0/ +9/+V/:2r0id o]

*a|Bupyy Sy4 |9q0| PUD BuIMO||0f Sy} POSY |

08L=0,/+.59+V,/ P 08l =0/+9d/+400l
Il _
o\ !
‘506
upy} 810w d|BUD UD SOy :8snNiqO
“(,06) @1BUD JyBL D SDY Y6
906 U 559 910 S3IBUD [0 3340y aus|pog $9]92508| |p1a)p|Inbg
sa|buy sapIs
08l =27 +oSV+V7 'q 08l =06+87+V7 O ;0] BUIPIODDD S8|BUDLY 0} SSWIDU [D108ds 810 81ay] :9SIASY

*SOIDUISSD[O MO[8) INOA JO SSOU} WO JUSISHIP 87 PINOD SUOIONISUOD PUD SISMSUD INOA JDY} 910N

0 0 LX *916uDLy Sy} AIssD|D S3BUDLY 953} }ONLSUOD PUD SJDINIIPD €
,“.".“.“ XX XA
XX oooo




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

scl

& panunuod

£SIU S JOUM O

‘suoljsanb ay} aj91dwod pup wIBDIP 3y} P 007 /

*9]6upyy IojnB3I1 D Ojul D9 Ul M3IP
noA aj6upyy Jojnb6aL sy} abupyd °q

*9]bupLy
9|6up Jybu D [9CDP| PUD }ONYSUOD ‘D ‘9

g8 2 O 68 9 € 4 [ 0

vel

*9]6upyy Iojn631 D 0} S|6uULLY
3ud|pIs b abubyd NOA usym pauaddpy spy Jpym Moys Jpyj} SloquiAs ayj SJUM °S

7 7 Va7 =84OV7 = D84vV7

i i 09 =0V =gy

i | OgrV
(UDSW S|OQWIAS 953y} OP JOYM ‘P

..%%%.
LA .0
000000

‘sjoquiAs oupdwoab ajpudoiddp sy} yym sbuimpip 1noA [9qp1 ‘ajbupbly
|p19jp|Inba UD 3q 0} § 96uPYD p|NOM NOA MOY MOYS pup d|BUDLI} $3]8SOS| UD MDIQ ‘S

7 qOV7 =29v7

ey
| 4PV

$UD3W S|OqWIAS 952y} Op JPYM T

019
‘SUOI{OULIOJSUDI}
‘JuenIBUod
‘so|bupu} Jo
sodA} :so yons
SPJIOM JO JulyL

‘Way} aqUIsaP pub sa|Bubly dY} [9GDT S3|BUDLY Sy} JO SBPIS By} DINSPSW |

q

yel

. . I
I
. ~ - av av av
EYIEIE] Iojwis Jusnibuod Aoy aun sjuswBas au
1 o | | / \V
so|Bup Jybiy soalbaq [El[[eXleFl Iojnoipuadiad abuy a|Bupu|

w2

‘YO8 I0J UoSsnal b 8AI9)

STI[SNUIS])

"SOIBUDLL UIIM SIOM M UBUM 85N [[IM BM SIOQUIAS By} Ajllusp| “Aljewosb ul SlOquAS
AJHR 4
SV p}



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

143

15 *UD2D NOA SO sa|BuDw} IDINBaLI AUDW SD 8sN PINOYS NOA “Uiand sSpJB pauInis UMO INOA 81pa1)

BujAjos wiajqoid

*9|Bup JybBu O SI oY} BBUDL BUQD Al
406 910 JOY4 S8BUD oM Ii

*,09 910 Joy) seiBuD Iy I 359doys ouppwosab IojnBall Aup 885 NOA 0 3S8BupL} AUD 885 NOA 0Q

'so|Bup JYbu 810 1oy} $8ibun ON I
:soy a|bupLy paPup-1ybu Yy ‘o

‘Ionbs a1 sepis ou INg [PNbS 81D Joy) $S|BUD OM] Al

‘Ionba 2. sa|Bup ou NQ [PNDS I JPY} SOPIS OM] 1SOJ| JY "Il
‘Ionba aIp se|Bub 8sPg S PUD PN 81D [Py} SOPIS OM] ISP 1Y Il
lonba sepis syt Iy 1

:SoY 9|BuUDLy $8]9250SI Uy P

'SOPIS BYL Jou INQ [onba aip sa|Bup Byy IV “Al
‘lonba 2.0 s|Bup JouBLUl By} PUD SBPIS BUL IV “IIl
's9|Bup By} Jou iNg [PNba 1D sepIS Bu4 IV Il
‘lonba 2o Joyl sepIs oM I

:Spy ajbupuy [pIBpINba Uy O

w2

“9|BupLy PaIBUD-1YBU D JO SOPIS 88U} IV Al

-g|Bupuy pajbun-1ybu b Jo 8|BuUL By] i "MOPUIM sSD|B paulpjs siy} ul suidaypd ayj 4o 007 ‘g

-g|Bbupuy pajbun-1ybu b Ul B|BUL JybBu By} O} IXauU SpIs Sy ‘Il
*g|Bupuy pajbun-1ybu B Ul 8|BuUD Jybu By} aysoddo apis 8yl I
:S1 9|bupuy D Jo asnusjodAy 8yl ‘g 559|BUDL} JB(IPWS OJUl SO|BUDL} 858U} SPIAIP | UDD &

W0} Ay} [Im so|bupbuy JO 8dA} JIDUM '}

09 PUD 209 ‘409 Al 3Io|nBall 1o IojnBal sebupLy asay} aly ‘P

065 PUP 09 ‘509 Il

ol9 PUP ,0¢ ‘506 Il

008 PUD ,G¥7 5G9 I 39INjPU Ul 9dDYS SIY} JO S|dWDXS UD puUl NOA (M 8I8YM “Q
39|Bupl} D JO $8IBUD By} 89 PINOD BUIMO||0} BY} JO YDIYM ‘B

3Aay} 1o sa|buply Jo 8dAL JOYM O

0 0 0 v 1 oy pxau (M) 24 P nd PUD JSMSUD }23110D By} dSO0YD ‘4
ARAX X IO
JOOKX X X A%
voooooo 000¢ 0. 0. 0. 00
WYY X MO

re




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

'suoBAjod jo sadA} jualayip Buisn (seoa1d Jodod plo SN UPD NOA) DIDSOW D SYOW

Bujajos wiajqold

*olpsow siy} ul suobAjod ipjnBaul pup Jpjnbas Y} SwU UdyY} pup AJjusp| ‘y

‘} 19qp7 ‘s3jbupuy IDjnBal ojul winizadpiy b SPIAIQ ‘S

4 v ¢Ioin6au 1o 1pjnbai sa|BupLy
000000 04 y 859} a1y "s3|BUDLY OM} OJul {1 SPIAIP PUD §i [9GD| ‘S| P JONLSU0D T
3

DOOOKX X X X%

] 00 00 00 00 0¢ 0. 0. 0. 00
S 6 & 6 ¢ 6 ¢ ¢ &

:14

aipnbsg
&810nbs D 8quUIseq P m O 5SNQWOYI D 9qLOsaq o
[
|
39|Bupjo8l D 8qUOseq 'O
o|bunioay snquioyy
Il
Il L
‘plozadpuy " I wniBoje|piod b equaseq ‘B
D }1 |02 Asu} I
poUsWY
1O s9J0JS wpiBoja|nIod
pajun sy} Ul
winizadol|
Sl

£oIby 0 aquosea

swnizedol} 0 aquoseq 'q

[DIB§RILIPOND

3|0J8}oIPOND O S| JPYM "B

*19dnd jo 9231d 9jpIpdas b uo 10 Yopa o} jxau sainoid sjdwpxd
ADpAIaAS MDIP 10 9JSDJ suolsanb sy} I9MsSUD O} SINOJOD PUD S|OqUIAS Sy} asn °|

wnizedol] e

wpIBoa|PIDd o snquIoyy o|BuDLY $8[9I508| o|bubLj
o|bup}Osy 2IDNbs |bupLy BUSIDS |oielo)Inb3
IojnBauy| Iojnbay IojnBauy| Iojnbay

‘wpIBDIP MOY SIY} }nOCD N[O



0 6 8

Lel
& panunuod

I O 86 Ve €

e [ 0 GL 8L &b Ob Gl b &L & Cb

- 490
4av g
aoy o
oonser | 208 | aorbiey [ W08
adpys ay; s| uoyoDly JPYM g

!

v

:9|qp} 3y} j9|dwo) g

" |pJBID|UPLND 1BYL0 AUD DWW 8

‘wnizadply O SOW P

) & 1
0000 20L&

OO X
2
%o.%o.o 0

0440
XX XX

* winiBoja|piod b SYOW O

o G 8

2 8 6 9 € 4 [ 0

‘9|BuLO8I D SPW g

adoys Iojnbay

wpiBoe|iod ~——

alonbg \R

m_mccE

o|bupioay

jsly 8y} suop aApy 9\ ‘sppd jusuodwod sy jo sadoys sy} [oqp7 ‘adoys Jojnbaui o
Iojnbai o s} 1BYRYM Aps pubp Xo0]|q 19msup djpudoiddp sy} ul yona Jo Yyo§adis b
MDIQ ‘| }n0-jnD woly wnibupby ay} woyj s9931d 3y} ||p yum sadoys ouppwoab axpw |

“a1onbs a610| O SHOW O

‘auo

(1143

‘DUIYD Ul PBJUSAUL AIDUIBLIO SOM
1| “"doldA0 Jou Abw YoIym ‘se0aid UsAas | Buisn adoys
o10ads b W0y 0} Sl 8jzznd 8y Jo SAI1D3[qo ay] “sadpys
wloy o} Jayteboy tnd a1o Yyoiym ‘sun} pajnd ‘sedoys 1oy

UDASS JO BUlsSISUOD 8jzznd UOIOSSSIP D S| WpIBuD} 8y

(wpibupy D SI JPYM




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

cel

oy “Jl 9quUOsOP pUD MDIQ “s92a1d WIBUD} USASS [0 Buisn uoBAjod Jayjo Aup ajpaid) O_OCEU@_ uo @Ox@c oy
Bujajos wiajqold i), o a a ._
_ 5 ¥ . 3
= = 1 #«V J//f\ v\,\
\ /
g h< v 9 4 3, LT
N P
v |
uoBnjoo
E winJBoje|pind
m_\\vV < 5 1ol g 5 winizadoly .
<t <t
o 2 = = 4
/ X X < /s
- - \ \ \ /
Vv v g <y g< v
A4
a|BupLy uoBoyued q alonbs 5
g /|_J\o o) | a <
IA ‘A Al \ / > -~
X 7 )
\/ mf/«\ﬁ
v
d v
0
A
3
- - ! isuobAjod
- ’ 9y} US3M}S] SOLUD|IWIS PUD SSOUISYIP SY} 31D JPYM "Mojoq sadpys oy} o 3007 ‘¢
‘SIOMSUD INOA 10} SUOSDII SAID v
0 0 0 ¢IoinBau 1o Ipjnbas Asyy aIp ‘aip A3y} J| ¢suobAjod sadpys Buimojjoy sy} a1y = q‘ \
v A |
A

00000000 *é 0 \& O

O000C
OOOXX XX XX




0 66 v v ¢ 66 Ve v we [¢ v GL 8- 40 b Gl ¥b €L < (b Ob 2 8 6 9 € 4 [ 0

el el
& PINUNU0d

5| 0 Jo yybus| 8y g days

‘lonba a1 syibus| 8y} Jo soupi ay] g dais

OQN O.Vm
"9|NJ By} JO 8sND28Q IDJILIIS 81 so|bubly 8y] | dals
:uoyjnjos
g 0l 6 9
V€ o
D
/o) G
9 14 “Joflws
210 so|BuDL} By} UBY} ‘©BUDLY JBYI0UD JO S9IBUD OM} O} [PNDS 1D 8|BUDIL SUO JO SBIBUD OM] J|
ClTR A+
q ‘D Jo Yibus| ayj puy ‘sa|buppy Buimo||o) ay} usAld ‘|
IDJIWIS 2D SSIBUDLY Y} USY} ‘OlHDI SUIDS 8Y} Ul 810 $9|BUD 85ay)
BUIUIDIUOD SBPIS BY} PUD SBUDLL JBYIOUD JO 8|BUD 8y} SO SIS 8y} SI 8]BUDLY 8UO JO 9|BUD By J|
\ IDJIWIS \ *9|NI YV puo \ ‘so|BupL} OM} 8y} JO se|BuD
SN ¥y 21D $9|BUDL} OM} S} JOU} 8|N1 Y 8y} pajIod aIp Asy] U} [0 PUD SpIs 8U4 [0 Buljsa}
2A01d O} JUSIDYYNS S| J1 ‘SNi} *s9|BUDL} JOJIWIS 1O} §99YD JNOY}IM IDJIIS BID S3[BUDL}
SI $9]NJ BY} JO BUO SO BUO| S \ 0O} $9|NJ OM} BID BIdY] \ OM} JBUJBUM (|9} UDD M
) A )
9=x
Zl=xg
_¢
y C A~
:uoypdiynw
5010 JO S|dWDXS UD §| 8IoH
9215 SWos sy} jou 2IojIWIS 810 sa|Bupbl) 859
1NQg 2dpys sWns 8y} 9ADY ABY] e <lofjiel _ Ll ul
"Ajlldulis o} UoPDIdINW $SOID JO SN SYPW ¢ ddjS WS 8y} s sepis Buipuodseuod
v g Jo 10d AUD Jo OlyDIBYL e ‘soljiedoid
€12 :91dwpxg 'sanjoA — = 2 ‘jponba aip syibus| 8y} Jo soupl 8y g dais ‘lonbs s| se|BuD Buimol|o} 8y} ALY soIBUDL} JOJIWIS
oowoomjosezs w6 9 40 Jind Buipuodsalod Yoo3 ¢Aiopus st joym
SAIJDISI DY} SMOYS ODI VY 8 d
=l 2y} JO 8snp2aq JDJIWIS 810 sa|bupLy 8y ;| days

R AT
XX v :uoyn|os
DO
KEREED¢ O
QOOOIA X X X X

¢
& 3 D€ .



0 6 8« /v e ¢ e v 04 GL 8L &b Ob G0 b 6L «b Lk O G 8 &

*Jl {ONIJSUOD) IOJIWIS BID {OY} 8)ij ADPAISAS Ul s8INBI OM} pUly

Bujajos wiajqolid

w> §|
wo g
L
Ty €S o8l
wo |z ury L
w5Z
o ¢l
S wo9
étou Aym 1o Aym isainby ojiwis asayj a1y ‘¢
)
3
ol o5C oCE oSC W
8 4l 4 o OF 60 oQv 064,
P
0)
8 14

‘0

‘Buisn 310 NOA 3|n1 3y} S)pJS P Jo yjbus| ayy puld ‘g
f

REAIED ST WIS, ANUS, W L




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

& pInunuo

‘so|Bupu} 8y}
1O S9PIS BY4 JO YiBus| 8yl 81021pU| “8jni SYY 2yt Buisn sejbunly JusniBuod mpbiQg P

"JuSNIBUOD BID So|BUDL}

By} Usyy ‘s|BuDLY JOY{OUD JO SIS POPN|DUIFUOU D PUD $8|BUD OMm} Bulpuodsaiod
ay} o [PNbS 21D B|BUDLE BUO JO BPIS POPN|DUIFUOU D PUD $B|BUD OM} §|

(spis - a16uy - 9|buy) sjn1 SYVY

“JusNIBUOD 81D sa|BuUDLY By} UsY] ‘eBubL JOYLoUD JO 8|BUD PapPNDUl
Bl PUD S9PIS OM] O} [oNba ID 8BUPLL BUO JO 8|BUD PBPN|OUI 8y} PUD SSPIS OM] J|
(spis - 3|Buy - 3pIs) 3|n1 SV

‘so|bupl} 8y}
1O sopIs 8y} Jo yibua| sy} a1p21pul "Nl YSY 8yl Buisn sa|bubly JusnBuod moiq O

S S

‘JusnIBUOD aIo sajbupLy By} Usyl ‘s|Bupu} Jayjoup JO SpIS pPapN|oul 8y
pup sa|Bup OM} 0} [pNbS BID B|BULLY BUO JO SPIS PSPN|DUI BY} PUD SB|BUD OM] J|
(a16uy - apis - a|buy) 3|1 YV

‘so|BuUDLL 8y} JO SIS 8Y| JO
00000000 y1bus| eyl a1p2Ipul 8Nl SYS 8yl Buisn sejBupLl 1USNIBUOD MDIQ ‘q

OO0 004
%o:. QOQN

‘so|bupu} 8y}
1O S9PIS BY4 JO YiBus| 8yt 81021pU| *8|nJ §SS Syt Buisn se|BunLy JusnIBUOd MDIQ "D

‘JUSNIBUOD 8l $a|BuDLy
By} Usy} a|bupu} J8YIoup JO sapIs 881yl O} [pNbsa a1o aBupnly SUO JO SSPIS 881y} J|
(spis - apis - apIs) aIn1 §S§

:s9|dwbXxd MDIP pub BuiMo||0) By} SSNIsIq |

"SHY PUD SYV ‘'VYSV ‘SVS ‘SSS :S9|NI Sy} 810 8soy] »

*so|BuDL} JUSNIBUOD I0J %08YD O} S8|NI DAl 810 8I8Y] e

1 PUD Z ‘S PUD A 4 pUD X 81D $8|BUD BuUIPUOdSaLO0D Y] e

43 pUDL Dg PUL 4J PUL DV ‘IQ PUD gy 80 $apIs BUIpuodsaliod ay] e

u_+ mm_ 0 >m

—

:Aouanifuod

10} [OQUIAS

1 X

a v
‘|onbs aIp sajbup Buipuodsaiuod ay} pup [pnbs aIp sapis Buipuodsaui0d ay} by}
supauwi siy] ‘adpys pup 3zis SWDS 3y} SADY oY} so|buply a1p sajbupy jJusanibuod

T

8¢l




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

3147 ovlL

e ‘Wiay} JO BUIMDIP D 8PW PUD 8INJOU O Ul sodpys JusniBuod Aup pulq

BulAj0S W3lqold 1= 's=A ‘p=D 'q

wo g wo 9
o=Q I=X'pP=0 'O
q
ww 0g wo ¥
wo 9
ww of 3
wo /
009 009 oov< *YoDa Joj uoypup|dXxd UD 3AIS ¢juanibuod
9q 0} s9|buDL} OM] 9S3Y} 10} JUSIDYINS S P|NOM SUOLIPUOD BUIMO||0) BY} JO YDIYM T
oY ’
ww
(074 q

wo z'/ g
wwi z/
Wo g'G :

o *BUO| WD 7 PUD WD § 810 SSPIS J8Ylo OM| 8y} JI esnusjodAy
By} 10 yibua| ayy a1021pul "ajn SHY 8yt Buisn sajbupul juanIBuod Mbiqg o

*S9INJ SHY 10 WVS ‘SYS VSV ‘SSS 8yt Buisn 1omsup INOA 10} Uospal D aAIB ‘a0 Asyy J|

S S
“JuanIBuod aIp so|BubLy Jo sIpd BUIMO||0) SY} JOYISYM 4DIS °C
3 3
H H
5= '}=A'9=0 P “JUBNIBUOD a1 SBIBUDLY YLOg sy} “a|BUpL JaU;ouD Ul 8pIs BulpuodsaLiod puo

asnuajodAy ay} o} [pNba 81D BPIs JIBYL0 BUO PUD asnuaiodAy 8y} 8BubLy 8|BuD Jybu B Ul |
(ap1s - esnuajodAH - a1bup Jybry) ajni1 SHY

&

96S ’

LA X X RS 9=q ‘}=A"}=0 O
i v
OO
XXX0OC
\AAAAA

-
f

4

¢
¢

\4

4

< <4

¢
¢

.

XX

4



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

eVl

'solBUD PUD SoUI| {NOYLIM 87 PINOM PHOM BU} Joym Uo ydoiBoiod D ajum puD SAI0SIO a9

BulAjos wiajqoid

ipasn
AJuoWwIWOD jsow s dUO YIIYM ‘s3|Bup asayy puy am op aji| AbpAISAS ul 19YM

‘X321 pup Jybu ‘9sn}Co ‘9§ndD :SPIOM BUIMO]|0§ By} JO YID3 Jo uoldiIdsap b dAID ‘G

¢91BuD ,08] D 10} SWIDU JBYJOUD S JOYMm ‘P

‘1 equoseq (¢ = 4)
*D Ul 8Ul| 8y} 0} |9]IpJpd BUO UBYE PUD (¥ = X) "D Ul 8Ul| 8y} O} |9||0Jod dull b MDIJ )

7 7 L 9 S v € T l
31aylo yone L

ol Ipjnaipuadiad aq saul| OMI 8s8Yl [IM BISUM 'S T
‘ydoJB sy} Uo 1l MOUS ‘P +

| | 1

30Ul [pjuozuoy D sI ¢ = £ aul S AUM O
‘ydoub ay} uo I moys ‘q

30Ul| [ODILSA D S ¢ = X 8Ul| S| AUM "D

0044
0000

N o W1 Y » N

oo
¢ 0 0 0
0 0

‘suolsanb ayj Jomsup o} ydoib sy} asn '

| (v'e) puo (¥'1) "o
| (¢'2) puo (1'%) P
| (9°2) puo (§9) 0
| (6'g) pup (£7) g

(22) | (g'¢) pud (1°1)

aul| sIyl Uo Julod Jaylo AUD IO} SSIDUIPIO0D BUl SAID

‘soul| Bumoj|of 8y}t moig

£3Ul| siy} MDIP o} sn padiay JoUM Z

1959} 95N JOU [IM NOA Aym ADS g

1959y} 9sn [IIM NOA Aym ApS "D

tl

&

2iLE

qav

T

7

\Y

*saul| pup s3JBUD Y}M MIOM NOA usym asn NOA joy} S|oquiAs asay} SWDN ‘|

9|BUD xayoy
aull JyBioys
9|Bup 8sn}q0
a|bup Jybry
a|Bup 8jnoY
a|buy

saul| [9[IpIPd
saul| Iojnolpusdiad
Aoy

Juswibas au
aun

:noA djay Abw oy} spiom

s2in}o1d pIg 8y puo

puUZ 8y} Uo 8ADY ®>_,6er®& So0p Jondwl JOYM




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

‘ulb|dx3 zApjuawa|ddns aq Asy} unD sAIDjUBWSIAWOD 8 S8|BUD 85N}JO OM} UDD

Bujajos wiajqoid

WAy} [9qD| PUD MDIQ JUSWUOIIAUD
AppAiaAs InoA uj sajbup Aipjuawaiddns pup Aipjuswajdwod Aup puly °§

‘way} [gp] pup saj6up Aipjuswsalddns jo sipd Juslayip 9AY MDIQ ‘P

‘Wway} [2gp| pup sajbup Aipjuswa|dwod jo sipd jusiayip SAY MbIqQ ‘S

0044
0000

RN
¢ 0 0 0
0 0

b 6L 40 bb O G @

2 8 6 9 € 4 [ 0

1447

‘s9]6up Aipjuswsjddns
pup Aipjuswajdwod ay; [9gp| pub Ajjuspl pup siopiib jo ainyoid siy} jo Moo g

08l=C7+1774 006 =07 +.9¢ ® 008l =000l + 17 P

06=C7+ 179

08l =C7+.87 9 06=00€+ 17 'O
*9ZIS UMOUUN Jo 3|BUD 3y} Jo azis By} duIWISRq ‘s9|BuD

Aipjuswa|ddns 1o Aipjuswa|dwod aip Ay} ji Abs pup sa|bup Buimo||o) 3y} MpiIq |

& S pd
~ Cd

“JaY40 yons

o} JusoDp(po

90 0} 8ADY

Jou op Aay|



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

Lyl
& panunuod

S

*9|6up ajisoddo Ajjpo1puaA sy} yIpw pup Ajpusp| ‘g

b 6L 40 0L O G B8 &4 9 § ¥ &€ & [ 0

14

“UMOP WIBY} 8{lIM "SIBUD 81pUIS}D 8y [0 PUl{ "D

‘UMOP WIBY! 81l "s8|BuDb Bulpuodsaliod syl || puld ‘g

“UMOP WIBY! B1lM "s8|BUD 811s0ddo AJ0DILSA 8yl [|0 puUl{ "D

8//
1oj 8WIDS 8y} 8 |IIM JoY] 9/S
soIBbUD T p9PoBID pUD T =77 +17
=97 T =/7 w |
T =97 T =67 T =y7
—_¢7 g7 o7 "8|Bup yops aINSPBW ‘|

310Nba / pup g $8|Bud 810 AUm ‘@

008l =4+ P08l =9 +2

(so)Bup
JOLIBJUI-0D SO UMOUY OS|0)
so|BUD Joudjul SANI3SUOD y \@
6=qiy=0 VE
$9|BUD I0LBJXS ajpuId)Y \/
. 4
9=pi=2 /2 <
$o|BUD JoLBUI dPUIS)Y o) ooo oom_
y=pMB=04=qge=0 w\

:se/Bupb Bulpuodsano) 5 \?
0! Of

B=4yy=00=qp=0

‘SOWIDU [D10ads ADY 09 [0zl
‘sa|Bup apsoddo AjlooyIsA U2IYm sa|BUD JO sipd ojul /o/w\/ol\,
|OSI9ASUDIL SppW 89 UPD $8|BUD Ssay]
sau| [9]|pIpd

vOOOQOOQO ‘UMOP WY} S1UIM '$8|BUD IOLBIUI-0D 8yl pul{ P
LA ‘0
000000

350U [9][0J0d OM} BUISSOID [DSISASUDIE D JO BUIMDIP SIU} Ul SWIDS 8y} S8|BuD
Aupwi 1o Aym “saull JybIpLys (j9]0od AIpNsn) 18Y40 SSOIOD 1ND 1Dy} SauUl| JYBIoAS SI0 m_cew>mcc:

2y >

S|PSUDAS cOk.\_‘




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

[/ 400804757
10 597Is U} PINOD JOUM ‘501 = L7 Ji

Bujajos wisjqolid

‘uMoys auo 3y} o} |pnba aq ||Im jpy} s3|BUD By} [P AJpusp| °S

oLl
6

00000“ . (USAIB SDM | 9]BUD J| ‘9]BUD Y2D3 JNO }IOM NOA P|NOM MOH °9
OOOC 00.040 v
OOOXX XX XX

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

0S1

JaquIBW AjILD) B YHM (z uolsand) wa|qold painald UMO INOA SA|0S

BujAjos wajqoid

*316up Jyb1 D S| @3V 316uy "3|6upy} IDjNBUPINb3 UD sI @Og 316ubly
*3)I| NOA JapI1o Aub uj s3]BUD Sy} JNO MHIOM UDD NOA "IV PuUb 3d9 ‘ddV ‘O9d
‘4D ‘dDg so|BuD §n0 HIOM O} s}aaYsyIom snolAaid uj Juina| abpajmoud ays asn ‘L

$9|BUD IOUBIU| OAIINDBSUOD) o
$9|0UD JOLDIXS SIDUIB)Y o
so|Bup Buipuodsalo) e
$o|BUD 8}1s0ddO AIDDIIBA e
[DSISASUDI| o

sou|| [9]|oIPd e

:suejqold INoA Bulypaid
uaym pasn aq o} sjdaduo)

*213y aInjo1d 1n0A 3jspd 10 MDIP PUD }ONISUOD) "ID} OS JUIDS| SADY NOA JDY}
0 0 0 v sjdaouod ayj ||p asn o} A1l *,wd|qoid I3}spo 13|04, IDJIWIS D DPW ‘T

XOOO0K
AAAN 0044
uﬂ.. 0000




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

€Sl (4°13

‘g PUD D SUOHSAND
12 Ul $BUO 8y} O} Ipjiwis ainBlYy O MDIP 0O} stulod asoyl asn *(£¢) pup (1°G) 1old -0

30JUl PAPIAID MOU INBY DUBWOoab INOA S| IDYM O
“(¥'2) o1 (01'1) Woly 43 dul O MDIJ P
‘A ’D gV SOdIHeA S|l [ogpT O

ssiulod Buisixe ayy Buisn ‘o uolsany Ul adpys
2y} 0} Juanibuoa s| oy} 2INBY dUEBWOoSHB Jayioun Wio} NOA UpD “(1‘L) 1old "a

3WIOJ 1l SO0P aInBlY duW0oab 1DYp “siuiod asay) uiof g

"PuB 8y} uo (4'9) pup (47) (59) ‘(5°Z) 1old O

oL 6 8 L 9 § ¥ € ¢ | 0
3WI0J §I So0p 2InByY <At
JupeWOo8B oYM "SeDIISA B4 [2gp| pup dn Wiay} uior *(6°S) pup (6°6) (61) 4oId O T
ormwN@mvaFo Tz
A te
1 1,
Tz Lo
+e Lo
1 1,
+c +8
T9 +6
||N T Or
1g v
T6 Buimojjo} sy} sy dwo) |
T0l
v uolosyay jo1d ot
Buimoyjo) ay; aps1dwod g UOLD}OY ouly
uolpIsUDIL Aouanibuo)d
3AUM PUD JOUJO U208 0} jusnIBUOD sainBly om} oy ol B *4oD3 Joj uoyiuydp b Buyum Ag wayy jo abpajmoud] INOA asIAY
'sjda2u0d BuIMO||0f By} MOUD| O} PASU NOA }93YSHIOM SIY} JSMSUD O} 3|qD 3 O]
4

0 0 0 ‘ 359|BUD By} JO $8ZIS 8y} 81D IDYM )




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

SS1 41

JaquIsW AJIWD) D UYHM ¢ UOSSNYD SSNISId

BujAjos wia|qoid

b6 8 L 9 G ¥ € ¢ L
—t—t—tt—t—+

“SUDSW UOIIDISUDIL [OYM SPIOM UMO INOA Ul UMOP SIUM P

mms_u_n ay} ul
sadpys yons Apjuapj ‘sainby dupdwoab jusnibuod puly USYo SM HD pub INibu U| °¢

‘(pa1) uoypjol pup (3n]q) uoydayal ‘(>20]q) uoyp|subiy
:2In6BYy YyoDS 10} paypIIpUl SIN0J0D 3y} s "ydnib siyy uo sainby jusnibuod mpiq ‘p

swpiboje|pIod
D ©}0810 NOA PINOM MOH *(G'¢) 04 (€£) wioly Ul o MRIQ *(5°6) 101d )

20POW BIOM SUOIDWIOISUDI) JO 8dAL JOYM
‘sodpoys uanIBUOD ay} |0 AjlLusp| ‘oppw Jaubisep Alg|omal sy} Ioym 1o 3007 O

352doys Jay}o Aup o} jusnIBuoD sainbly
JuBWO8H asay) a1y U0} 8say) op sainby duewoab oYM (6°S) oL (£7/)
wolj puo ([G) o} (¢2) wioy “(g'£) o} (£'£) wioy saul moid *(¢°z) pud (£'£) 40Id "o

29XDUS BU}
co sadpys ay} 0} way} a10duwod NOA JI sedobys 8y} 1Nogp 82140U NOA OP JOYM
0 0 0 ¥ ‘sadpys juanIBUoD sy} Ajluap| Aglaing ayy Jo ojoyd ayi 1o 3007 "q

XOOO0K
AAAN 0044
uﬁ.. 0000




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

LS1
& panunuod

8/

y0l

144

8l

GC=65¢C
GC=6+91

G =€+ ajdwpx3

:9pIS YoDa ajp|Nd[DI pun BUIMO||0f B} 10} UoyPNbS UD SIM '€

cl Gl 6 °

91 ¢l 0c P

44 9¢

0¢ 14 Gl q

o8 | 9| 5

SpIS | dpIS | SpPIS

‘19dnd

DX Paau [[IM NOA "BupjuIy} JOAS|D WS ainbal [[IM SIYL 'SOPIS OM} JISY}0 aY} uo
umpip saipnbs ayy jo baip [pjo} Yy o} [pnba si a|BubLY pajBub-jyBL YoDS Jo APIS
jsabuoj ay} uo umnip aipnbs ayy jo PaID sy} §oY} MOYS O} SBUIMDIP dHDW

..%%%.

OO0 004
.&:. QOON

‘sa|Buplly pajBub Jybu SWOs Jo SapIs Sy} Jo syjbua| ayy aIb dISH T

b 6L 40 bb O G @

2 8 6 9 € 4 [ 0

*} 9AJ0S pup Buimo||0} By} 10} uoPNbd UD BHIM ‘L

392110U NOA OP JDYM
(:§) £D20Iq JO 97Is BY} I JOYM
(:€) 29 >20|q JO 8IS B4 SI JPUM
(z¥) &V 20|q Jo 8zis B4 S| oYM

0)

v

&N Iaquiswial (s NOA upD ‘sa|buply jnogp jop} Buizowp UD PAISAOISIP SDIOBDYIAJ
pawpu ubw b ‘06D SID3A OO Z INOQY "WaI0ay} S,spI0BDYIAd 3y} SSIASY

91

wiad

7 &
yrAgy



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

651

tcj

weyl

w g ysiuig
s1ui0d BuILDIS SIY WO} DQUIBY] SI ID} MOH
“Juiod BUILIDYS SIUY WO} JSOM W 0§ PUD YHOU W G | SOAOW SH "WDIBDIP Sy} Ul UMOYS SO SYJom bgwiay] ‘g

*a4l| AopAIaAs Ul SDIOBDY}AG 95N UDD M 8IaUMm JO S|dUIDXS OM} SAID "D

Bujajos wisjqoid

wd 7| wo QL

¢ wo /
wo G|

wd 9 wog

wo g'e o) wo

x.x. Oy :
0 0 0 I 0

(A 4

v

«b 00 O 6 8 & & § 9§ € 4 [ O

8G1

wo

WG =X
WIGZ p = X

Lol Sk X wo ¢

NEUWN =X

ZWD 9 + WD § =X

(WD) + (wog) = x ajdwpx3

*JOJP|NJIPO D 3asn Apbw
no, ‘sa]buplyy pajbup-jyb1 Buimojjo} 3y} Ul SapIs umoudun ayj jo syjbus| ayj pud °§

O
O
wiad

2SIk a|dwpxgz

:BUIMOJ|0} B} JO YOS J0j uoypNba UD UM v |
VA




0 66 8 v ¢ 68 Ve v we ¢ v GL 8L ab ¥k 6k b Lk O 6 8 4 © § P € w [ 0O

L9k
& PINUNUC
woz'gl wo 9’|
wo 0 wo 1z
woz'6 q wog ‘o
woQy'6=% wo gz
ALID6R \ = ¥ oo q D
WD 68 = & wos
WD §9 + ;WD GT = ;X
wog=x
(W2 g) + (WO G) =¥ wo g 9|dwpx3 JUDGT = & o
*9]6un}oa1 3y} jo [puobpip ay; jo yjbua| sy} puld ‘g QWOGT = ¢
WD G +,WD § = & M
(WO p) + (WO €] = 7% wo y ajdwoxg 3
"a|Bupnyoa1 8y} Jo [puoBIP ay} Jo syybua| ay} puiy °|
wo 80/
wo g wo g *SI9P[ING OM} 9SS} USSM}D] UOYDSISAUOD Y} ppaY .
STVA %
.. 00 A |
XOO0L ; bee
0000 0 A Yo - SoeOVIAG o WOV SV Ue) S)e _
XXX X b
49000 0 0 0 0 4 ;

56 6 6 ¢



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

€91 (4:12

JOMSUD INOA uIp|dx3 zo|Bunu}
pa|BUP-{YBH D SIU} S| WD §| PUD WD Z| ‘WD g 31D D3I By} JO S8PIS dY| "o Buled sl balo JojnBupl Y g

w210

wg'o

NI

JETelole]]
Buoj aiow 6

3ol JopPD| B} SSOP [[PM B} dn 1D MOH “[IoM U} JSUIDBD Jeppo] Jay ind soy amipul] ‘o

wo 9

Bujajos wisjqoid

wo ¥'G
<

ww 6/

-

wo g0l 'q ©

*s9|BuDLly $8]92S0S| 8SAY} JO YO0 UO SpIS uMouduNn ayj puld °¢

wd 71

00000040 P E IR ‘
0000 0 | o STV o WRTSRVIL L We) U194 .
ARAARIK 0

0 000000




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

1212

ey * 95|04 J0 &N} SI SIYL JI MOYS “paBupyoun suipuwal 50pIs yons WO = =V wo = ww =d
joid 8y} o DaID BYY ‘W | AQ pPadNPaI S| Yipnala 10 WBUS| SUJ 5| JDUM WD 77
U} PUD Wi g A paspaIoul s| YBUS| 8y} 4l ‘W 6’67 s1'a10nbs O Jo Jajawiad ayj J|
whig I pup Jo joid JojnBupioal O Jo Jaauluad ay] : - OEE el !
Buiajos wajqoid 3
ww 97 ﬁ_ MU
ww el
g ww 42 v
:DINWIICH :D|NUIICH
WD = =V wo =W =
d o)
ww 0z
"W |y = gV SpIs PUD W /7 = 43 8PIS PUD ‘Dg SpIs SWIDS
2y} aIoys alonbs puo m_mco,_ow_ Byl 8loym ‘D43g a1pnbs pup qOHgyv ®_@co.6®w_ o) <} \
-DINWLIOCH Nel[alVViieX|
WO = =V wo = wuw S
a 9
ww 0z
g ww Gy \
-DINWICH Nel[alVViieX| M
pal JL=TE TN IE)

v jowlsd S 3

:9Y} 9Jp|NDIDD 0} 3sn NOA |I'M D|nWLIOY JOYM
"W ¢ = gV 218ym gOgy 210nbs g ‘WD PUD WW UJ SISMSUD INOA 9AIS "3|qp} 8y} 9p9|dwiod °|

g = Y{ppalg = YIPIM = M

a|Pup}oal JO PaID MX|=V
a2lonbs Jo paIo d=V
a|bupnjoal jo Jajewlad MZ+1Z=dIo(M+])z=d
2Jonbs Jo Jojewad Sy =d

‘JYBU SY} UO SPIOM SU} YHIM JI JUIT {UDSW SD|NWIOY 3SBY} OP JOYM

06 v ‘WD 9| = DF PUD WD $'Z = gV 2loym aDgy s|Bupjosy ‘o
¢4 04 . . :Buimol|o 3y} Jo JajawiLad 3y} PUD DIID Y} SJPINDIDD PUD JINYSUOD ‘T

RRRTE
X X X X300 ;




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

991

£9Q JUBIBY B} PINOD JOUM WD GEY'G S| BIBUDLY D JO DBID B J|

Bujajos wiajqolid

4 *g|Bupu} pajbun-1ybuy ‘g

wooz=a 9 v
d3i=ov

wo gl =9V

wo Q¢ = av :D3ID 3y} PINJIDD G

*9|BupL} $8]92S0SI UY "D
*916uply yona jo Jybiay injnojpuadiad ay} pup aspq ay} Buunspaw
AqQ DaIp 3y} 3JD|NIPI pub s3|BUDL} BUIMO||0} BU} MDIP USY} PUD JONISUOD °Z

{wdpjo
JyB13y b pup LW O JO DIID UD SDY JoY} 3|BUDLY D JO 3sD] 3y} Jo YyBua| Y} St IPYM “p

¢91BupLy D Jo DAID By} BuYD|NDIDD 10} PINWLIOY B} SIIOYM ‘L

W2 ' JO Jybiay o W 9°¢ Jo Jyblay o 5D €7 JO Jyblay
pUD WW #¢ JO aspg O pUD WD g'g 10 8s0g 'q D PUD WD ¥ JO 8sDg "D
:D SDY 4oy} 9]BUDLY D JO DAID 3Y} S| {PYM 'S

000
AR X] ’ ’ ‘ ‘ “oBUDL} BUBIDIS Y D

MO 0000.

.0.0.?0.?.».» =




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

891

3980 JyBIay By} PIN0D JPYM WD 4¢ S| Winizedoiy SY} JO DBID 8U}4 |

Bujajos wiajqolid

‘woibojg|piod D Jo baly ‘O
:3yj} Buypb|n2|PI Jo§ PNWLIOY BY} SI IDYM L

PR
-0

‘W g'c Jybray pup wd p'9 aspg ypm wpibojajpipd b jo bab ayy puly ‘€

) awo) & =v
T q
:DJNWLIOY SIYE 8SN ‘SHUN U S| Way} Ussmiad aoupisip Jojndlpusdiad sy} puo ‘spun

0 PUD SHUN B 81D $3PIS [9]joI0d By 10 YIBUS| 8yl YdIym JO winizedoll O o DaID 8yi pull O]

WD G0 =
WD G'Z X WD 7'y =
yxq=v -
JuBiey 3
wo§'g 3
e e
‘WD § SI SOPIS Sy} USIMSQ 32UDjsIp Jojnipuadiad sy pun “s5/BUDLY

‘WD Z'g PUD WD G‘0| IP sapis [3[piod dY} Yo1ym jo winizadoly b Jo DAID dY} puld ‘7 04Ul PSPIAIP 87 UDD

wo z'y
wpJiBoje|oind sy

‘Jublay
Jojnaipuadiad syl Ag (yibus)) aspg ayi 1o yibus| sy BulAidiinw ‘8|Bunioal D JO DaID
Sy} 1o} PasN 1oy} Of DINWIOY IDJIUIS D SN UDD M ‘WIBOoj8|Ind D JO DBID 8y} PUl O]

aBuDLy D JO DALY Y x\mwxw\,_ m«

/

o|Bup}o8l D JO DAY

0 0 v . ‘wnizedoll b Jo baly 'q
AN XX,

....%%o.o.o.o.w.




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

0L1L

£9Q S|PUOBDIP BUJ PINOD JOUM “AD Z | | SI 844 U} JO DAID BUJ ||

Bujajos wiajqolid

oIy © Jo DAY g

SNQWIOYJ O JO DalY D
:ay} Buyb|nN3|DD 10) DINWIOY 83U} SI JOYM °L

*g|bupu} O JO DINWIO} 8y} Buisn g

3
—lN
1l
<

‘DjNWIO} Byy Buisn 'O

\

A = @g |jouobnig
X = DV [puobpig

wo 6’91 = dg [puobpig :
wd 67z = DV [puobpig :
4 WIS A

w2

“o4) BUIMO||0} BY} JO DBID By} JOPISUOD Jay}0

oy} Ag pajoasiq s jouobpip suQ *se|Bub Jybu 4o JoasIaul SpuobIg ‘[PNbse aIo joy}
so|Bup 8}1s0ddo Jo Jipd suo pup [PNPa aID JPY} SBPIS UBSIDIPD JO SIDA oM} SDY B V
: - 3jP| b jo paly

5
:94P| SIY} JO DIID Y} puly €

Jayeboy paydiinu
S|IOUOBDIP OM} BU4 Y S| DI BY} 8I9UM DINWLOY SIUL UM IO (Y x g = V) PINWIO} SIS
B} YIIM pUNO} 80 UDD DaID S pupn  WoIBO|8|0I0d JO puly [DI08ds D I SNQUIOUI

SNQIOYI D JO DALY \

0‘00404 ‘WD G'gl pub Wd ‘7| Buunspbaw sjpuoBDIP YHM SNQUIOYI D JO D3ID 3y} puld ‘Z

.....%.o ‘o \ A 4

ST
?o.o.??.’“




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

cll

£9Q SNIPDI SUJ [IM IOUM “AUID G | §1 S[OI0 BU JO DBID B} J|

Bujajos wiajqoid

woy| ‘o
:sI9jaWDIP BUIMO|[O} DY} YHM SS|D1ID JO DAID Y} S§D[NDJDD PUD [2GD| ‘}ONYSU0D °T

"DINWLIOJ DY} §SB] ¢3]219 D JO DAID 3y} Buyb|ND|DI 10§ PINWLIOJ DY} S {OYM |

3AUM 210U 10 UOBA|0d D 82110 D §| “ID} 0S US| SUOBA|Od IO 0} SD|NWLIO) SY} SSIASY

000040. . wo 0l 'q

....... .o .0 \ A 4

O0C .
13:5,0.0.0.0.06 6049999999

P © fo DD



Mathematics Grade 9 Cut-out 1









