



[image: ]
















[image: ]

[image: ] 

[image: ] 

[image: ]	

[image: ] 

[image: ] 

[image: ] 

[image: ]	

[image: ]	

[image: ] 

[image: ] 

 

[image: ] 

[image: ] 

[image: ] 

[image: ]	

[image: ]	

[image: ]	

[image: ] 



[image: ] 

[image: ]	

[image: ] 

[image: ] 

[image: ]
[image: ]

[image: ]
[image: ]

[image: ]	

[image: ]	

[image: ] 

[image: ] 

[image: ] 

[image: ]	



[image: ] 

[image: ] 

[image: ]	

[image: ] 

[image: ] 

[image: ]	



[image: ] 






[bookmark: _bookmark5][bookmark: _bookmark4][image: ]
[image: ]








[image: ]


[bookmark: _bookmark0][bookmark: _bookmark1][bookmark: _bookmark2][bookmark: _bookmark3]
[image: ]




[image: ][image: ]



[image: ]


[image: ]

[image: ]
[image: ]
[image: ]

[image: ]
[image: ]

[bookmark: _bookmark7][bookmark: _bookmark6][image: ]
[image: ][image: ]


	[image: ]
	

[image: ]

	[image: ]
	

[image: ]

	[image: ]
	

[image: ]

	[image: ]
	

[image: ]

	[image: ]
	

[image: ]








[image: ]


[image: ]

[image: ]
[image: ]


[image: ]
[image: ]


[bookmark: _bookmark8]
[image: ]

[image: ][image: ]


[image: ]

[image: ] [image: ]

[image: ] 

[image: ]

[image: ] [image: ]

[image: ]



[image: ] [image: ]

[image: ]

[image: ] 

[image: ]


[image: ]
[image: ]

	[image: ]

	[image: ]

	[image: ]



[image: ]	[image: ]

	[image: ]
[image: ][image: ]


[image: ]

[bookmark: _bookmark9]
	[image: ]
[image: ]



1.1.1 [bookmark: _bookmark10][bookmark: _bookmark10]Abacus
[image: ]







How the abacus is constructed and used
[image: ]








[image: ]
[image: ][image: ]











[image: ]

	
	

	[image: ]

[image: ]
	


[image: ]






[image: ]


	[image: ]
	

[image: ]





[image: ][image: ]






[image: ]
[image: ]


[image: ][image: ][image: ]




[image: ]
[image: ][image: ]






[image: ][image: ]Adding and subtracting with the abacus

	[image: ]
	





	[image: ]
	









[image: ]

[image: ]






	
	

[image: ]

[image: ]

	[image: ]
	



[image: ]









	[image: ]
	










1.1.2 [bookmark: _bookmark11][bookmark: _bookmark11][image: ]Calculators
[image: ]

Types of calculators
[image: ]

	[image: ]


[image: ]
	[image: ]

[image: ]

[image: ]





[image: ][image: ][image: ]
	[image: ]
	

	[image: ]

[image: ]
	[image: ]
𝑎2	√)

[image: ]

















The functions of a calculator


	
[image: ]
	


	
[image: ]
	


	
[image: ]
	
[image: ]

	
[image: ]
	


	
[image: ]
	


	
[image: ]
	


	

	


	

	




[image: ]


	

	




[image: ]


[image: ][image: ][image: ]


[bookmark: _bookmark12]	[image: ]
	[image: ]
	[image: ]
[image: ]



1.1.1 [bookmark: _bookmark13][bookmark: _bookmark13]Mathematical inequalities
[image: ][image: ]





















[image: ]





1.1.2 [bookmark: _bookmark14][bookmark: _bookmark14][image: ]Mathematical place value
[image: ][image: ]


[image: ]
[image: ]


[image: ][image: ]








	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]

	
[image: ]
	
[image: ]
	
[image: ]
	
[image: ]
	
[image: ]
	
[image: ]
	
[image: ]
	
[image: ]








1.1.3 [bookmark: _bookmark15][bookmark: _bookmark15][image: ]Absolute value and negation


[image: ]

[image: ][image: ]













[image: ] [image: ]
[image: ]

[image: ]


	
[image: ]

[image: ]
	






[bookmark: _bookmark16]
[image: ]
	[image: ]
[image: ]
	[image: ]









	[image: ]
[image: ]
	[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]








	
	[image: ]

	
[image: ]
	








[image: ]



[image: ]



[image: ]







[image: ]

[image: ]











[image: ]
[image: ]

[image: ]
[image: ]
[image: ]



[image: ] [image: ]





[image: ][image: ]


[image: ]



1.4.1 [bookmark: _bookmark17][bookmark: _bookmark18][bookmark: _bookmark18]The order of operations in calculations
[image: ]



[image: ]
[image: ]



	[image: ]
	[image: ]

	
[image: ]
	


	
[image: ]
	
[image: ]

	
[image: ]
	
[image: ]



[image: ][image: ]


[image: ]

	
[image: ]
	
[image: ]

[image: ]

[image: ]

[image: ]



[image: ]

	
[image: ]
	[image: ]
[image: ]




[image: ]





	

[image: ]



[image: ]



[image: ]

[image: ]





[image: ]
√16 [image: ]

[image: ]
[image: ]

[image: ]







	
[image: ]

[image: ]
	
[image: ]

[image: ]

[image: ]

[image: ]














[image: ]
















1.4.2 [bookmark: _bookmark19][bookmark: _bookmark19][image: ]Addition algorithms
The short (standard) algorithm for addition
[image: ]











[image: ]



Column-addition algorithm
[image: ]

[image: ]



[image: ]
[image: ]

	[image: ]
	[image: ]
	[image: ]
	

	
[image: ]
	
[image: ]
	
[image: ]
	

	[image: ]
	[image: ]
	[image: ]
	[image: ]

	
[image: ]
	
[image: ]
	
[image: ]
	
[image: ]

	
[image: ]
	
[image: ]
	
[image: ]
	
[image: ]



Partial sums algorithm
[image: ]



[image: ]




[image: ]

	
	[image: ]

[image: ]

	
[image: ] [image: ]
	
[image: ]

	
[image: ] [image: ]
	
[image: ]

	
[image: ] [image: ]
	
[image: ]

	
[image: ] [image: ]
	
[image: ]





Rename-Addends algorithm (also called the opposite change algorithm)
[image: ]









[image: ]

	[image: ]

[image: ]

	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]

	
[image: ]
	
[image: ]
	
[image: ]
	
[image: ]
	
[image: ]
	
[image: ]
	
[image: ]
	
[image: ]
	
[image: ]

	
	
	
	
	
	
	
[image: ]
	
[image: ]



[image: ][image: ]





1.4.3 [bookmark: _bookmark20][bookmark: _bookmark20][image: ]Subtraction algorithms


	[image: ]


Left-to-right algorithm
[image: ]


	
	[image: ]



	
[image: ] [image: ]
	


	
[image: ] [image: ]
	
[image: ]

[image: ]

	
[image: ] [image: ]
	
[image: ] [image: ]

	
[image: ] [image: ]
	
[image: ]




Rename-subtrahend algorithm (also called same change algorithm)










[image: ]





	[image: ]
	[image: ]
	
	[image: ]
	
	[image: ]
	[image: ]
	[image: ]
	[image: ]

	

	
[image: ]
	
	
[image: ]
	

	
[image: ]
	
[image: ]
	
[image: ]
	


	
	
	
	
	
	
	[image: ]
	[image: ]








[image: ]

	[image: ]
	[image: ]
	
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]

	

	
[image: ]
	

	
[image: ]
	
[image: ]
	
[image: ]
	
[image: ]
	
[image: ]
	
[image: ]

	
	
	
	
	
	
	[image: ]
	[image: ]


[image: ]





1.4.4 [bookmark: _bookmark21][bookmark: _bookmark21][image: ]Multiplication algorithms



[image: ]
[image: ]



[image: ][image: ]

[image: ]

[image: ]

	[image: ]
	[image: ]

	

	
[image: ]

	
[image: ]
	
[image: ]

	

	
[image: ]

	[image: ]
	[image: ]












1.4.5 [bookmark: _bookmark22][bookmark: _bookmark22][image: ]Division algorithms
Column division (also called the standard division algorithm)
[image: ]






[image: ]
[image: ]






Partial quotients algorithm (also called the scaffold algorithm)



	[image: ]
	[image: ]
	
	

	
	[image: ]
	
	[image: ]

	
	[image: ]

[image: ]
	
	
[image: ]

	
	[image: ]
	
	[image: ]







1.4.6 [bookmark: _bookmark23][bookmark: _bookmark23][image: ]The roles and limitations of algorithms
[image: ]

[image: ]
[image: ]


[image: ]

[image: ]


[image: ]

[image: ]


[image: ]

[image: ]



[image: ]

[image: ]

[image: ]
[image: ]

[image: ]
[image: ]
[image: ]



[bookmark: _bookmark25][image: ] [image: ]





[bookmark: _bookmark24][image: ]

x + x + x + x = 4x

[image: ]

X * x = x2

x * x * x * x * x = x5



x ÷ 4 is written as x/4 x ÷ 10 = x/10

[image: ]








[image: ]


[image: ]

10x – 4 = 7x + 9:
[image: ][image: ] (
–4
)


10x = 7x + (9+4)

= 7x + 13
[image: ] (
7
x
) (
7
x
)


3x = 13
[image: ] (
x
)

 (
x
)[image: ][image: ]= 4.33333





[image: ][image: ]




1.7.1 [bookmark: _bookmark26][bookmark: _bookmark27][bookmark: _bookmark27][image: ]Recording measurements in accordance with the degree of accuracy of the instrument used


[image: ]





[image: ]



1.7.2 [bookmark: _bookmark28][bookmark: _bookmark28]Instruments used for measurement
Ruler
[image: ]







[image: ]

[image: ]
[image: ]


[image: ]

[image: ]
[image: ]
[image: ]

[image: ]
[image: ]



[image: ]

[image: ]



[image: ]



[image: ][image: ]Measuring tapes
[image: ]









[image: ]






[image: ][image: ]Measuring jugs
[image: ]








[image: ]


[image: ]
[image: ]



[image: ]
[image: ]
www.wikihow.com [image: ]



[image: ]Scales
[image: ]





[image: ]
[image: ]

[image: ]
[image: ]


[image: ][image: ]



[image: ]



[image: ][image: ]


[image: ][image: ][image: ]





[image: ][image: ]


[image: ]







[image: ]

[image: ]



[bookmark: _bookmark29][bookmark: _bookmark30][image: ]1.7.1 Estimation







	[image: ]
	[image: ]
[image: ]


[image: ]

	[image: ]
	[image: ]

[image: ]

[image: ]

[image: ]



[image: ]

[image: ]



	[image: ]

[image: ]
	[image: ]

[image: ]





[image: ][image: ]



	[image: ]

[image: ]

[image: ]

[image: ]
	[image: ]

	[image: ]


[image: ]
	[image: ]
[image: ]



[image: ]
	[image: ]

[image: ]
[image: ]


	[image: ]
	[image: ]

[image: ]

[image: ]








[image: ]
[image: ]

[image: ]
[image: ]
[image: ] (
≈
)
[image: ]


 (

≈
)



 (
≈
)	[image: ]


 (
≈
)[image: ][image: ][image: ]


[image: ][image: ]


[image: ]
[image: ]

[image: ]






[image: ]


[image: ]
[image: ]


[image: ]
[image: ]

[image: ]
[image: ][image: ]


[image: ]
[image: ]


[bookmark: _bookmark32]
	[image: ]

[image: ]

	[image: ]
	[image: ]
[image: ]	[image: ]
	[image: ]
[image: ]
[image: ][image: ]

[image: ]
[image: ][image: ]




[image: ]





[image: ][image: ]


[image: ]

[bookmark: _bookmark33][image: ]

[image: ]

[image: ]



[image: ]

 (

𝜋
) [image: ]

[image: ]


[image: ]





[image: ] 
[image: ][image: ]


[bookmark: _bookmark34]
	[image: ]
[image: ]


2.2.1 [bookmark: _bookmark35][bookmark: _bookmark35]Addition and subtraction





[image: ]

𝑎	𝑐
+
𝑏	𝑑


𝑎
= (   ∗
𝑏

𝑑	𝑐	𝑏
) + (   ∗	)
𝑑	𝑑	𝑏



𝑎𝑑
=	+
𝑏𝑑

𝑏𝑐


𝑏𝑑


𝑎𝑑 + 𝑏𝑐
=
𝑏𝑑


1	12
+
2	5


1
= ( ∗ 2

5	2	2
) + (   ∗    )
5	5	2


5 + 4
=
10

9
=
10







[image: ]

3	1
−
4	5


3
= (    ∗ 4

5	1	4
) − (	∗  )
5	5	4


15 − 4
=
20

11
=
20



2.2.2 [bookmark: _bookmark36][bookmark: _bookmark36]Multiplication





𝑎	𝑐
∗	=
𝑏	𝑑

𝑎𝑐


𝑏𝑑




1	3	1 ∗ 3	3
∗	=	=
2	4	2 ∗ 4	8



1	2	2	1
𝑥	=	=
2	5	10	5



2.2.3 [bookmark: _bookmark37][bookmark: _bookmark37]Division
[image: ]

[image: ]


𝑎
 𝑏 = 𝑎



𝑑	𝑎 ∗ 𝑑	𝑎𝑑
𝑥	=	=
		

𝑐	𝑏	𝑐
𝑑

𝑏 ∗ 𝑐

𝑏𝑐


[image: ]




[image: ]
[image: ]

[image: ]
[image: ]
1	1	1	6
[image: ]÷		=		∗		= 2	6		2		1

1 ∗ 6	6
=	= 3
[image: ][image: ]2 ∗ 1	2







[image: ][image: ]


2.3.1 [bookmark: _bookmark38][bookmark: _bookmark39][bookmark: _bookmark39]Examples of irrational numbers
𝝅 [image: ]

𝜋

𝜋 [image: ]
 (
𝜋
)



[image: ][image: ]


	[image: ]
	

	
[image: ]
	





2.3.2 [bookmark: _bookmark40][bookmark: _bookmark40]Working with irrational numbers


[image: ]


2.3.3 [bookmark: _bookmark41][bookmark: _bookmark41]Rounding irrational numbers



Steps for rounding numbers







Rounding to the nearest 10

















Rounding decimals




	
[image: ]
	

	

	
[image: ]

	

	


	

	
[image: ]



Rounding whole numbers




	[image: ]
	[image: ]

	

	
[image: ]

	

	


	

	





Rounding to significant digits



[image: ]

	[image: ]
	[image: ]

	

	
[image: ]

	

	
[image: ]

	

	


	
[image: ]
	
[image: ]


[image: ]
[image: ]

[image: ]
[image: ]
[image: ][image: ]


[image: ][image: ]

2.4.1 [bookmark: _bookmark42][bookmark: _bookmark43][bookmark: _bookmark43][image: ]Convert decimals to fractions


[image: ]


[image: ]

	[image: ]

	[image: ]


	[image: ]

	[image: ]

[image: ]
	[image: ]

	[image: ]

[image: ]
	[image: ]

[image: ]





[image: ]



[image: ]

	[image: ]

	[image: ]


	[image: ]

	[image: ]

[image: ]
	[image: ]

	[image: ]

[image: ]
	[image: ]

[image: ]




[image: ]




2.4.2 [bookmark: _bookmark44][bookmark: _bookmark44][image: ][image: ]Converting fractions to decimals
[image: ]

[image: ]
[image: ][image: ] (
÷
)




[image: ] [image: ]

2.5.1 [bookmark: _bookmark45][bookmark: _bookmark46][bookmark: _bookmark46][image: ]What scientific notation is












[image: ]

	
[image: ]
	
[image: ]

	
[image: ]
	


	
[image: ]
	


	
[image: ]
	


	
[image: ]
	


	
[image: ]
	





2.5.2 [bookmark: _bookmark47][bookmark: _bookmark47]How it is done





[image: ]



[image: ]






[image: ][image: ][image: ]



[image: ]
[image: ]

[image: ]


[bookmark: _bookmark48][image: ]
[image: ][image: ][image: ]







image11.png
ABOUT THIS PROGRAMME




image101.png
1.6




image998.png




image999.png




image1000.png
The purpose of this algorithm is to rename both the minuend and the subtrahend




image1001.png
so that the




image1002.png
subtrahend ends in zero




image1003.png
, to make the calculation easier.




image1004.png
This algorithm is efficient when o




image1005.png
ne has a strong ability to hold and manipulate numbers mentally.




image1006.png
Example: 853 - 356 =2




image1007.png
You work on the subtrahend




image102.png
MEASUREMENTS




image1008.png
(bottom number)




image1009.png
first so that it ends in a zero, then you make the same




image1010.png
changes to the minuend (top number)




image1011.png
853




image1012.png




image1013.png




image1014.png
(+40)




image1015.png
897




image1016.png
356




image1017.png
36




image103.png




image1018.png




image1019.png
40




image1020.png
Subtract




image1021.png
497




image1022.png
Explanation




image1023.png
. Adjust by




image1024.png
4 and then by 40. Note that with subtraction you




image1025.png
make the




image1026.png
same change




image1027.png
therefore you




image104.png
1.7.1




image1028.png
add to




image1029.png
(or subtract from)




image1030.png
both the minuend and the subtrahend.




image1031.png
The same subtraction can be done by subtracting instead of adding to achieve the result of the




image1032.png
subtrahend




image1033.png
(bottom number) ending in zero, as follows:




image1034.png
853




image1035.png




image1036.png




image1037.png
847




image105.png
RECORDING MEASUREMEN




image1038.png
(+50)




image1039.png
897




image1040.png
356




image1041.png
350




image1042.png
400




image1043.png
497




image1044.png
Explanation: Adjust by 6 and then by 50.




image1045.png




image1046.png
Use the indicated subtraction algorithms to perform subtraction.




image1047.png
The




image106.png
TS IN ACCORDANCE WIT




image1048.png
partial




image1049.png




image1050.png
product algorithm is the most commonly used.




image1051.png
In this algorithm, each factor of the




image1052.png
multiplication is thought of as a sum of ones, tens, hundreds, and so




image1053.png




image1054.png
For example, in 87*63, think of 87 as 80+7 and of 63 as 60+3. Each factor is then multiplied by each




image1055.png
part of the other factor and all the partial products are added together (summed)




image1056.png
You may watch the video on partial-product algorithm available on the




image1057.png
Internet at




image107.png
H THE DEGREE OF ACCU




image1058.png
hitp://everydaymath.uchicago.edu/teaching-




image1059.png
topics/computation/




image1060.png
Example:




image1061.png
87*%63 =2




image1062.png
In this case, 80 must be multiplied by 60 and by 3. Then 7 must be multiplied by 60 and by 3 before all




image1063.png
four these partial products are summed (added together)




image1064.png
80*60




image1065.png
4800




image1066.png
80




image1067.png
*3




image108.png
RACY OF




image1068.png
240




image1069.png
/*60




image1070.png
420




image1071.png




image1072.png




image1073.png




image1074.png
Sum




image1075.png
5481




image1076.png




image1077.png
Perform multiplication, using the multiplication algorithm.




image109.png
THE INSTRUMENT USED




image1078.png
Column division is a method use to serve a long division problem. To use the method you have to draw




image1079.png
a vertical line separating the digits of the divisor and work one place value at a time




image1080.png
Example: 763/5 =2




image1081.jpeg
1,5 2R3
5&7,6'3

-5 26 13
22510




image1082.png
(Source:




image1083.png
http://www.mathatube.com/division-column-division-method. html)




image1084.png
You may watch the video on column division algorithm available on the




image1085.png
Internet at




image1086.png
http://everydaymath.uchicago.edu/teaching-topics/computation/




image1087.png
partial quotients algorithm is an algorithm for dividing one whole number by another.




image110.png




image1088.png
At each step we find a partial answe




image1089.png
r. The partial answers are then added to find the quotient.




image1090.png




image1091.png




image1092.png
40




image1093.png
10




image1094.png
13




image1095.png
12




image1096.png




image1097.png




image12.png




image111.png
1.7.2




image1098.png
13




image1101.png
Activity 10




image1102.png
: Viability and efficiency of algorithms




image1103.png




image1104.png
Use the division algorithms to perform division.




image1105.png
Algorithms may help us do calculations but you should always consider the limitations and viability of an




image112.png
INSTRUMENTS USED FOR MEASUREMENT




image1106.png
algorithm.




image1107.png
viability of algorithms can be determined by looking at a number of factors.




image1108.png
The first aspect of viability of an algorithm requires that you look at is the overall simplicity or complexity




image1109.png
of the algorithm. Complex algorithms may solve the problem but would make it easier to make a mistake




image1110.png
or make it difficult to carry over the knowledge to somebody else.




image1111.png
It is best to use simple algorithms so as to prevent one from making mista




image1112.png
kes. Hence, if there are multiple




image1113.png
algorithms available to solve a problem, the simpler equations are a more viable choice in choosing an




image1114.png
algorithm over a complex solution.




image1115.png
The




image113.png
.31




image1116.png
efficiency of an algorithm also needs to be taken into consideration. The effici




image1117.png
ency of an algorithm




image1118.png
is determined by the number of steps it takes to come the final answer as the size of the problem increases.




image1119.png
Some algorithms may be more efficient to use for small numbers or sets of data whilst they become too




image1120.png
time consuming to use wh




image1121.png
en working with larger numbers or sets of data, while on the other hand, more




image1122.png
complex algorithms may be less efficient o use on smaller numbers or sets of data, they may provide a




image1123.png
more efficient approach to working with larger numbers or sets of data than simpler algorithms.




image1124.png
not fixed.




image1125.png
1.4




image114.png
1.7




image1126.png
Basic algebra conventions




image1127.png
In algebra, a letter such as




image1128.png




image1129.png




image1130.png




image1131.png




image1132.png
, etc. that takes the place of a number in one or more equations is




image1133.png
called a




image1134.png
variable




image1135.png




image115.png
ESTIMATION AND APPRO




image1136.png
You need to know about the




image1137.png
following algebra practices relating to writing problems:




image1138.png
and then attach that number (called a coefficient) to the variable, for example:




image1139.png
To




image1140.png
add up many of the same variable




image1141.png
, you count the number of times that variable appears




image1142.png
and then attach an exponent to that variable:




image1143.png
To




image1144.png
multiply many of the same variable




image1145.png
, YOU




image116.png
XIMATION




image1146.png
count how many times the variable appears,




image1147.png
To write




image1148.png
division problems as fractions




image1149.png




image1150.png
An




image1151.png
algebraic equation is an equation with at least one variable.




image1152.png
1.5




image1153.png
Solving




image1154.png
algebraic equations




image1155.png




image117.png




image1156.png
ariable is a letter used for representing one or more numbers. Its value is




image1157.png
In algebra, you a




image1158.png
pply operations equally to both sides to modify an equation. For example, you can add




image1159.png
6 to both sides, subtract




image1160.png
y from both sides or multiply both sides by




image1161.png




image1162.png
, efc.




image1163.png
To solve an algebraic equation,




image1164.png
you




image1165.png
apply operations that isolate




image118.png
1.7.1




image1166.png
x on one side of the equation and put




image1167.png
a number on the other side.




image1168.png
he stand




image1169.png
ard steps for a problem such as




image1170.png




image1171.png
Add or subtract to move all the constants to one side of the equation.




image1172.png
If you add




image1173.png
4 to both sides, the




image1174.png
cancels out on the left




image1175.png
, resulting in




image119.png
ESTIMATION ...,




image1176.png




image1177.png




image1178.png
Add or subtract to move




image1179.png
all the variables to the other side.




image1180.png
If you subtract




image1181.png
from both sides, the




image1182.png
cancels out on the right




image1183.png




image1184.png
Divide both sides by the coefficient (the number next to the variable) to isolate




image1185.png




image120.png




image1186.png
Dividing both sides by 3 gives you the answer




image1187.png
11




image1188.png
Write down the correct algebraic conventions and calculate the given




image1189.png
equations.




image1192.png
1.6




image1193.png
Measurements




image13.png




image121.png
1.7.2




image1194.png
Measurement




image1195.png
is how we determine the exact capacity of something that is in




image1196.png
solid, liquid or gas form.




image1197.png
Measurements should be recorded with the degree of accuracy of the




image1198.png
instrument used, for example, if a




image1199.png
scale is graded in single grams, the mass of the product such as, for example, flour used for baking a




image1200.png
single cake




image1201.png
, should be recorded accurately in terms of grams. On the other hand, if the scale used for




image1202.png
weighing flour




image1203.png
for making a batch of 40 loaves of bread in a bakery is graded in kilograms, the mass




image122.png
APPROXIMATION




image1204.png
should be recorded accurately in terms of kilograms.




image1205.jpeg
L LN Ly L LR L L g L i
R 0 R
0 ) 2 3 7 8 () )





image1206.png
Metric rulers are marked in centimetres and millimetres. E




image1207.png
ngineer




image1208.png




image1209.png
use




image1210.png
millimetres




image1211.png




image1212.png
the




image1213.png
common




image123.png




image1214.png
measurement because they need a high level of accuracy in measurements




image1215.png




image1216.png
Centimetre




image1217.png
S ar




image1218.png




image1219.png
ore often




image1220.png
used for domestic and other general purposes




image1221.png
Various lengths of rulers are available for different purposes therefore you may




image1222.png
find rulers in lengths of 15




image1223.png
cm, 20 cm, 30 cm, 50 am and 100 cm. Learners at school typically use 30 cm rulers while stores selling




image124.png
CHAPTER




image1224.png
fabric use a 100 cm ruler.




image1225.png
When to use a ruler for measurement




image1226.png




image1227.png
rule




image1228.png




image1229.png
Is a prac




image1230.png
tical instrument for measuring




image1231.png
shorter




image1232.png




image1233.png
stra




image125.png
2: NUMBERS AND NUMBE




image1234.png
ight




image1235.png
line




image1236.png
s (linea




image1237.png




image1238.png
lines)




image1239.png
. A ruler is not suitable




image1240.png
for measuring lengths that are longer than the ruler itself, as the measurement will become inaccurate if the




image1241.png
ruler is moved.




image1242.png
How to use a ruler




image1243.png
where the measurement starts.




image126.png
R SYSTEMS




image1244.png
Place the ruler at the beginning of the measurement you




image1245.png
need to make, so that O cm is positioned




image1246.png




image1247.png
nsur




image1248.png
e that




image1249.png
yO




image1250.png
u hav




image1251.png
e a squar




image1252.png
e vie




image1253.png




image127.png




image1254.png




image1255.png




image1256.png




image1257.png
e measurement




image1258.png
, i.e. that you read the measurement with




image1259.png
your eye exactly (square) above the end of the measurement.




image1260.png
View squarely

off scale




image1261.png
A measuring tape is




image1262.png
used when a ruler




image1263.png
IS




image128.png




image1264.png




image1265.png
o short to measur




image1266.png
e th




image1267.png
e distanc




image1268.png




image1269.png
length.




image1270.jpeg




image1271.png
Measuring




image1272.png
tapes come in various lengths, e.g. 10 m, 20 m, 30 m, 50 m and 100 m.




image1273.png
When to use a measuring tape




image129.png
NUMBER SYSTEMS




image1274.png
How to use a measuring tape




image1275.png
Readings from a measuring are taken in




image1276.png
the same manner as a ruler.




image1277.png
The tape should be held straight




image1278.png
— preferably on the floor or ground.




image1281.png
Measuring jugs are used to measure




image130.png




image1282.png
volumes




image1283.png
of materials, for example,




image1284.png
500 ml of water.




image1285.jpeg




image1286.png
When to use a measuring jug




image1287.png
How to use a measuring




image1288.png
jUg




image1289.png
The material measured should be levelled. For example, if you measure sugar, you lightly shake the jug to




image1290.png
level the sugar.




image1291.png
Fill the jug to the appropriate line, place it on a level surface, and read it with your eye at the level of the




image14.png
PURPOSE OF THE PROGR




image131.png




image1292.png
liquid. Water su




image1293.png
rface curves downward, so use the bottom of the curve for accurate measurement and




image1294.png
not the edge that is against the measuring cup.




image1295.jpeg




image1296.png




image1297.png
Scales are used to measure




image1298.png
mass.




image1299.png
Scales are gradu




image1300.png
ated in gram




image132.png
WORKING WITH RATIONA




image1301.png




image1302.png
r kilogram




image1303.png
sand a




image1304.png
re used




image1305.png
measure the mass of something in small




image1306.png
quantities.




image1307.png
Types of scales include:




image1308.png




image1309.png
itchen scale




image1310.png




image133.png
L NUMBERS




image1311.png
pring scale




image1312.png
lectronic scale




image1313.png
If you need to measure the mass accurately, it is better to use an electronic scale.




image1314.png




image1315.png
commercial scale may be used to mea




image1316.png
sure the mass of larger items such as a bag of maize or flour.




image1317.png
Spring scales are typically used to measure the mass of something that cannot easily be placed onto a scale,




image1318.png
such as a slaughtered lamb.




image1319.png
Larger electronic sc




image1320.png
ales are typically used to measure the mass of fruit and vegetables.




image134.png




image1321.png
Kitchen scales

Spring scales





image1322.png
Electronic scale

Balance scale





image1323.png
Activity 12




image1324.png
Record the length and mass measurements for the given items within the




image1325.png
degree of accuracy of the instruments provided by the facilitator.




image1326.png
1.7




image1327.png
Estimation and




image1328.png
approximation




image1329.png
Sometimes it is sufficient to estimate measurements or approximate calculations because for the particular




image1330.png
purpose we need an answer that is close enough and not necessarily precise.




image135.png
2.2.1




image1331.png
If, for example, you want to know more or less what size a




image1332.png
room is to evaluate whether it will be big




image1333.png
enough to accommodate your lounge suite, you




image1334.png
will not necessarily measure it with a measuring tape,




image1335.png
but




image1336.png
rather




image1337.png
estimate the size by giving large steps that are roughly equal to a metre.




image1338.png
However,




image1339.png
if you want to la




image1340.png
vy a fixed carpet, you will need an exact measurement of the length and width




image136.png
ADDITION AND SUBTRAC




image1341.png
of the room and you will take the measurement with an appropriate measuring instrument such as a tape




image1342.png
measure.




image1343.png
or calculation involved.




image1344.png
An




image1345.png
estimate is




image1346.png
a close guess of the actual value, usua




image1347.png
Ily with some thought




image1348.png
Estimation allows us to arrive at a




image1349.png
nearly correct answer that is close enough for all practical purposes.




image1350.png
Estimation is used when an exact answer is not required or will be calculated later if necessary




image137.png
TION




image1351.png
Ex




image1352.png
amples of estimates:




image1353.png
‘The snake in the road was about 2 meters long.’




image1354.png
‘The knob on the door is approximately 1 meter from the floor.’




image1355.png
‘The robber was about 1.8 meters tall.’




image1356.png
Estimation involves a close guess based on some measurement, for example:




image1357.png
Estimating length




image1358.png
Length can be estimated using a variety of strategies, depending on the size




image1359.png
of the object.




image1360.png
Estimating length by taking strides




image138.png




image1361.jpeg




image1362.png
Length can be estimated by taking strides that are roughly




image1363.png
equal to a metre.




image1364.png
Thumbs




image1365.png
From the knuckle to the tip of an adult’'s thumb is about 2.54 cm.




image1366.jpeg




image1367.png
Knuckle




image1368.png
Tip




image1369.png




image1370.png




image139.png
2.2.2




image1371.png
Estimating volume as




image1372.png
part of the whole




image1373.png
One may estimate volume of water as part of the capacity of a container.




image1374.png
For example, if you know that the capacity of a bucket is 20 litres and it is




image1375.png
half-full, you will




image1376.png
estimate that it contains 10 litres.




image140.png
MULTIPLICATION




image1379.png
Activity 13




image1380.png
Make estimates of the lengths/distances, mass and volumes.




image1381.png
Estimating by




image1382.png
comparing an object,




image1383.png
length or capacity to




image1384.png
something you know




image1385.png
You know that a table is 2 m (200 cm) long. A picture hanging above




image1386.png
the table appears to be about one third of the length of the t




image1387.png
able. Your




image1388.png
estimation is that the length of the picture is 60 cm.




image15.png
AMME




image141.png




image1389.png
You know the size of a 2-itre bottle of milk. A bottle of juice, with




image1390.png
unknown capacity, stands next to the milk. The bottle is a bit wider and




image1391.png
shorter than the milk bottle but you estimate




image1392.png
that is about the same




image1393.png
size, i.e. has a capacity of 2 litres.




image1394.png
You often lift a 5-kg bag of sugar in your job. You lift a small bag of




image1395.png
sand and estimate its mass, based on how it feels in comparison to the




image1396.png
mass that you are used to lifting.




image1397.png
Estimating cost




image1398.png
Example:




image142.png
2.2.3




image1399.png
You want to do a fast evaluation of whether you can afford to buy instant




image1400.png
lawn so you need to estimate how much it will cost. You estimate the area




image1401.png
by taking strides and came to the estimate of 5 m




image1402.png
. The instant lawn costs




image1403.png
R10/m2, so you




image1404.png
estimate the cost to be R50.00.




image1405.png
enough to be useful.




image1406.png
Approximation is represented by the symbol




image1407.png
1.7.2 Approximation




image1408.png
approximation is an inexact representation of something that is close




image143.png
DIVISION ...,




image1409.png
Approximations may be used when




image1410.png
an exact measurement is not necessary. For example:




image1411.png
If the train ride takes 55 minutes, you




image1412.png
approximate time




image1413.png
1 hour and




image1414.png
could say, '




image1415.png
| had a one-




image1416.png
hour train ride




image1417.png




image1418.png
km, you may




image144.png




image1419.png
approximate distance




image1420.png
2 km and




image1421.png
say,




image1422.png
‘About 2 km from here




image1423.png
, there is a filling




image1424.png
If you want to give directions to a person and you know the distance on a stretch of road is 2.1




image1425.png
station on your right.




image1426.png




image1427.png
check if you have enough money in your pocket, you approximate the cost




image1428.png
R10.00.




image145.png




image1429.png
If you want to buy five items that cost R1.9




image1430.png
5 each (the measurement of the price) and want to




image1431.png
Activity 14




image1432.png
Approximate the measurements and numbers given.




image1433.png
Conclusion




image1434.png
In this chapter you learned about using and analysing computational tools and strategies and to make




image1435.png
estimates and approximations.




image1436.png
In Chapter 2 you will learn about numbers, number systems and finding rational approximates to irrational




image1437.png
Chapter 2




image1438.png
: Numbers and number systems




image146.png
WORKING WITH IRRATIO




image1439.png
Specific outcome and assessment criteria




image1440.png
Specific outcome 1




image1441.png
: Use and analyse computational tools and strategies and make estimates and




image1442.png
Assessment criteria:




image1443.png
Solutions involving irrational numbers are reported or




image1444.png
recorded to degrees of accuracy appropriate to




image1445.png
the problem.




image1446.png
Specific outcome 2: Demonstrate an understanding of numbers and relationships among numbers and




image1447.png
number systems.




image1448.png
Qutcome notes:




image147.png
NAL NUMBERS




image1449.png
Demonstrate understanding of numbers and relationships among numbers and number systems, and




image1450.png
represent numbers in different ways.




image1451.png
Outcome range:




image1452.png
work with rational and irrational numbers




image1453.png
explore repeating decimals and convert them to common fraction form




image1454.png
use scientific notation for




image1455.png
small and large numbers




image1456.png
Notation for expressing numbers is consistent with mathematical conventions.




image1457.png
Methods of calculation and approximation are appropriate to the problem types.




image1458.png
the context.




image148.png




image1459.png
Numbers and quantities are represented using rational and irrational numbers as appropriate to




image1460.png
Scientific notation is used appropriately and consistently with conventions. Situations for the use




image1461.png
of scientific notation are provided and described in terms of advantages




image1462.png
Assessment criterion range: Between decimal and scientific notation and between repeating




image1463.png
Conversions between numbers expressed in different ways are accurate.




image1464.png
decimals and common fractions.




image1465.png
Learning outcomes




image1466.png
After completing this chapter, you will be able to:




image1467.png




image1468.png
ork with rational an




image149.png
2.3.1




image1469.png
d irrational numbers




image1470.png
problem.




image1471.png
Report or record s




image1472.png
olutions involving irrational numbers to degrees of accuracy appropriate to the




image1473.png
Convert repeating decimals to common fraction form




image1474.png




image1475.png




image1476.png
se scientific notation for small and large numbers




image1477.png
2.1




image1478.png
Number systems




image150.png
EXAMPLES OF IRRATION




image1479.png
A number system is a set of numbers, operations and the rules governing those




image1480.png
Here are many number systems that exist:




image1481.png
operations.




image1482.png
Whole numbers




image1483.png
The numbers O, 1, 2, 3, and so on. No fractions. The setis {0, 1, 2, 3,...}




image1484.png




image1485.png
ounting numbers




image1486.png
: Whole




image1487.png
numbers but without the O. The setis {1, 2, 3, ...}




image1488.png
sitfuation.




image16.png




image151.png
AL NUMBERS




image1489.png
Natural numbers




image1490.png
: Can mean either whole numbers or counting numbers, depending on the




image1491.png
expressed in decimal form, they will either terminate or repeat. In other words, the numbers you




image1492.png
Integers




image1493.png
. Posi




image1494.png
tive and negative whole numbers and O. The setis{...-3,-2,-1,0, 1, 2, 3...}




image1495.png
Rational numbers




image1496.png




image1497.png
Numbers that can be expressed as a ratio of two integers. When




image1498.png
make by dividing one




image152.png




image1499.png
integer into another to repre




image1500.png




image1501.png
ent a fraction. Exa




image1502.png




image1503.png
ples: 3/2 (=1.5); 12/4




image1504.png
(=3), 136/100 (=1.36), etc.




image1505.png
Irrational numbers




image1506.png




image1507.png
umbers such as




image1508.png
or square roots that cannot be expressed as a ratio




image153.png
2.3.2




image1509.png
of two integers; they can be expressed as infinite, non-repeating decimals. Irrational numbers




image1510.png
are, in fact, any number tha




image1511.png
t is not a rational number.




image1512.png
number line.




image1513.png
Real numbers




image1514.png
. All rational and irrational numbers; numbers that can be represented on a




image1515.png
2.2




image1516.png
Working with r




image1517.png
ational numbers




image1518.png
Rational numbers can be written as a ratio (fraction).




image154.png
2.3.3




image1519.png
1.5 is rational because




image1520.png
it can be written as a ratio 3/2




image1521.png
9 is rational because it can be written as a ration 9/1




image1522.png
0.333... is rational because it can be written as 1/3




image1523.png
Before you can add or subtract rational numbers, the numbers should have a




image1524.png
commond




image1525.png
enominator




image1526.png
(the




image1527.png
same bottom number




image1528.png




image155.png
ROUNDING IRRATIONAL




image1529.png
The easiest way to get a common denominator is fo m




image1530.png
ultiply both parts of each number by the bottom




image1531.png
part of the other, for example:




image1532.png
Another exam




image1533.png
ple:




image1534.png
Subtraction example:




image1535.png
To multiply two rational numbers, multiply the tops and bottoms separately, like




image1536.png
in the following three




image1537.png
examples




image1538.png




image156.png
NUMBERS




image1539.png
To divide two rational numbers, first flip the second number over (make it a reciprocal) and then do a




image1540.png
multiplication, as in the following example:




image1541.png
Another example:




image1544.png
Perform the addition, subtraction, multiplication and division with the




image1545.png
Activity 15




image1546.png
rational numbers given.




image157.png




image1547.png
2.3




image1548.png
Working with irrational numbers




image1549.png
An irrational number cannot be written as a




image1550.png
fraction or ratio.




image1551.png
as an irrational number




image1552.png
is a famous irrational number




image1553.png
— it cannot be written as a simple fraction.




image1554.png
= 3.1415926535897932384626433832795... The decimal goes on forever without repeating.




image1555.png
22/7 is a popular




image1556.png
approximation of




image158.png




image1557.png
— but it is




image1558.png
not accurate




image1559.png
Some square roots




image1560.png
Some square roots are irrational numbers, for example:




image1561.png
J3




image1562.png
1.73205




image1563.png
08075688772935274463415059...




image1564.png
/99




image1565.png
9.94987




image1566.png
43710661995473447982100121...




image159.png
CONVERSIONS BETWEEN




image1567.png
One




image1568.png
works with irrational numbers in the same manner as with rational numbers, but you have to round




image1569.png
the numbers to the appropriate or required level of accuracy.




image1570.png
Rounding means reducing the digits in a number while trying to keep its




image1571.png
value similar.




image1572.png
The result is less accurate, but easier to use.




image1573.png
Decide which is the last digit to




image1574.png
keep




image1575.png
Leave it the same if the




image1576.png
next digit is less than 5 (this is called




image160.png
NUMBERS




image1577.png
rounding down




image1578.png




image1579.png
Increase




image1580.png
it by 1 if the next digit is 5 or more




image1581.png
(this is called




image1582.png
rounding up




image1583.png




image1584.png
Round 82 to the nearest 10




image1585.png
You need to decide whether to keep the 8 (in the tens-value column), based on the next digit




image1586.png
(82 = 80 + 2




image17.png
UNIT STANDARD ALIGNMENT A




image161.png




image1587.png
The next digit is 2




image1588.png
, Which is less than 5, so no change is needed to




image1589.png
the tens




image1590.png
The 2 which is less than 5 is rounded down, so it becomes O




image1591.png
Answer: 80




image1592.png
Example: Round




image1593.png




image1594.png
to the nearest 10




image1595.png
You need to determine whether to keep 9 or to increase it, depending on the next digit




image1596.png
The next digit is




image162.png
2.4.1




image1597.png
7, which is




image1598.png
more than 5, so




image1599.png
the value of the tens-column should be rounded up




image1600.png
to 10




image1601.png
An




image1602.png
swer: 10




image1603.png




image163.png
CONVERT DECIMALS TO




image1606.png
First you need to know if you are rounding to




image1607.png
tenths




image1608.png
, or




image1609.png
hundredths




image1610.png
, efc.




image1611.png
or maybe to




image1612.png
so many decimal




image1613.png
places




image1614.png
. That




image164.png
FRACTIONS




image1615.png
will i




image1616.png
ndicate how much of the number will be left




image1617.png
after the rounding




image1618.png




image1619.png
Examples




image1620.png




image1621.png
ecause ...




image1622.png
3.1




image1623.png




image1624.png
16 rounded to hundredths




image165.png
2.4.2




image1625.png
(2 decimals)




image1626.png
is 3.1




image1627.png




image1628.png
... the next digit (1) is less than 5




image1629.png




image1630.png




image1631.png
35 rounded to tenths (1 decimal) is




image1632.png




image1633.png




image1634.png
... the next digit (




image166.png
CONVERTING FRACTIONS TO DECIMALS




image1635.png




image1636.png
) is 5 or more




image1637.png




image1638.png
635 rounded to 3 decimal places is




image1639.png




image1640.png




image1641.png




image1642.png
... the next digit (5) is 5 or more




image1643.png
You may want




image1644.png
or be required




image167.png
.47




image1645.png
to round to tens, hundreds, etc




image1646.png
_In this case




image1647.png
the removed digits are replaced




image1648.png
with




image1649.png
Zero.




image1650.png
Because ...




image1651.png




image1652.png
4.9 rounded to tens is




image1653.png
210




image1654.png
... the next digit (4) is less than 5




image168.png




image1655.png




image1656.png




image1657.png
880 rounded to thousands is 12




image1658.png
,000




image1659.png




image1660.png
) is 5 or more




image1661.png




image1662.png




image1663.png
339 rounded to units is 4




image1664.png




image169.png
SCIENTIFIC NOTATION




image1665.png
) is less than 5




image1666.png
To round to




image1667.png
so many significant digits




image1668.png
, You count




image1669.png
the




image1670.png
digits from left to right and then round off from there.




image1671.png
Note: |




image1672.png
f there are leading zero




image1673.png
’s (such as 0.00




image1674.png




image170.png




image1675.png




image1676.png
they are not count




image1677.png
ed because they are only there to




image1678.png
show how small the number is.




image1679.png
2.14




image1680.png
9 rounded to 3 significant digits is




image1681.png
2.15




image1682.png
... the next digit (?) is 5 or more




image1683.png




image1684.png
34.9 rounded to 1 significant digit is




image18.png
ND ARTICULATION




image171.png
2.5.1




image1685.png




image1686.png
... the next digit (3) is less than 5




image1687.png
0.01




image1688.png
84




image1689.png
rounded to 2 significant digits is 0.01




image1690.png




image1691.png




image1692.png




image1693.png
less than 5




image1694.png
0.0189 rounded to 2 significant digits is 0.019




image172.png
WHAT SCIENTIFIC NOTA




image1695.png
... the next digit (?9) is 5 or more




image1696.png
Activity 16




image1697.png
0.75 is called a




image1698.png
decimal fraction and 3/4 is called a




image1699.png
common fraction




image1700.png




image1701.png
2.4




image1702.png
Conversions between numbers




image1703.png
irrational numbers given and numbers as indicated.




image1704.png
To convert a decimal to a fraction, you multiply top and bottom by 10 until you ge




image173.png
TION IS




image1705.png
t a whole number. For




image1706.png
example, if there are is one number after the decimal point, then use 10, if there are three then use 1000,




image1707.png
etc. T




image1708.png




image1709.png
en simplify (reduce) the fraction.




image1710.png
The three steps are explained below with an example:




image1711.png
Express 0.75 as a fraction




image1712.png
Step 1: Write down the decimal divided by 1, like




image1713.png
this:




image1714.png
decimal




image174.png




image1715.png




image1716.png




image1717.png
0.75/1




image1718.png
Step 2: Multiply both top and bottom of the fraction




image1719.png
by 10 for every number after the decimal point.




image1720.png
=(0.75 * 100) / (1 * 100




image1721.png
Step 3: Simplify (or reduce) the fraction to its simplest




image1722.png
form.




image1723.png
=75/100




image1724.png
3/4




image175.png
2.5.2




image1725.png
NOTE: A special action has to be taken to convert a recurring decimal.




image1726.png
Express 0.814 as a fraction




image1727.png
0.814/1




image1728.png
= (0.814 * 1000) / (1 * 1000)




image1729.png
=814 / 1000




image1730.png
= 407/500




image1731.png
Example of a repeating decimal converted to a fraction:




image1732.png
Express 0.333... as a fraction




image1733.png
0.333/1




image1734.png
Step 2:




image176.png
HOWITISDONE ..........oooiii,




image1735.png




image1736.png
ultiply top and bottom by 3 (i.e. the




image1737.png
(0.333*3/1) / (1*3)




image1738.png
recurring number)




image1739.png
= 0.999




image1740.png
/3 (Then approximate 0.999)




image1741.png




image1742.png
It is easy to convert fractions to decimal, using a calculator: Simply enter the fraction as a division and




image1743.png
find the answer.




image1744.png
Example:




image177.png




image1745.png
3/8=2¢




image1746.png
Enter th




image1747.png
e 3, press the division key |




image1748.png
), enter 8 and press the = key.




image1749.png
2.5




image1750.png
Scientific notation




image1751.png
written in standard decimal notation.




image1752.png
Scientific notation (also known as exponential notation) is a way of writing




image1753.png
numbers that accommodate values too large or small to be conveniently




image1754.png
A scientific notation is written as




image178.png
BIBLIOGRAPHY




image1755.png




image1756.png




image1757.png




image1758.png
~where




image1759.png
. the




image1760.png
coefficient (also called the




image1761.png
base number




image1762.png
), is any




image1763.png
real number and




image1764.png




image179.png




image1765.png
, the




image1766.png
exponent




image1767.png
(also called the




image1768.png
power




image1769.png
), is an integer. If the exponent has a negative




image1770.png
value, a minus sign precedes it:




image1771.png




image1772.png




image1773.png
The exponent of a number indicates how many times to use that number in a multiplication, for examp




image1774.png
le,




image1775.png




image1776.png




image1777.png
means 2x2x2 (which




image1778.png
is said in words as




image1779.png
2 to the power of 2 or




image1780.png
two squared and




image1781.png
equals 8) and 10




image1782.png
means 10x10x10 (which




image1783.png
is said in words as




image1784.png
10 to the power of 3 and equals 1,000




image19.png




image1785.png
Numbers can be written as:




image1786.png
Number




image1787.png
Scientific notation format




image1788.png
800




image1789.png
8 x




image1790.png
10




image1791.png




image1792.png
4,500




image1793.png




image1794.png
5x 10




image1795.png
1,000,000




image1796.png




image1797.png
3,760,000,000




image1798.png
3.76 x 10




image1799.png




image1800.png
-3,400




image1801.png
3.4x 10




image1802.png




image1803.png
The number is written in




image1804.png
fwo parts




image1805.png




image1806.png
Just the




image1807.png
digits (with the decimal point placed after the first digit), followed by




image1808.png
x 10 to a




image1809.png
power




image1810.png
that puts the decimal point where it should be (i.e. it shows how many




image1811.png
places to move the decimal point).




image1812.png
Activity 1




image1813.png




image1814.png
Perform scientific notation of the numbers.




image182.png
About this programme




image1815.png
Power of 10

@26.8 - 6.3268 x 108"

First digit

5326 8 = 53268 x 1000 = 63268 x 103




image1816.png
Looking back




image1817.png
This chapter concludes the programme on numbers and number systems.




image1818.png
In Chapter 1 you learned about computational tools, mathematical principles and relationships,




image1819.png
measurements, estimation and approximation.




image1820.png
Chapter 2 dealt with numbers and number systems. You learned to work with rational and irrational




image1821.png
numbers and to perform scientific notation.




image1822.png
Bibliography




image1823.png
http://www.dummies.com/how-




image1824.png
to/co




image183.png
Purpose of the programme




image1825.png
ntent/basic-math-




image1826.png
prealgebra-workbook-




image1827.png
for-dummies-




image1828.png
cheat-s.html




image1829.png
hitp:/ /faculty.atu.edu/mfinan/2033/section13.pdf




image1830.png
http://www.mathatube.com/division-column-




image1831.png
division-method.html




image1832.png
www.mathsisfun.com




image1833.png
http://www.sophia.org/tutorials/partial-quotients-algorit




image1834.png
hm




image184.png
This unit standard will be useful to people who aim to achieve recognition at some level in Further
Education and Training or to meet the Fundamental requirement of a wide range of qualifications




image1835.png
http://www.emathzone.com /tutorials /basic-statistics /positive-and-




image1836.png
negative-correlation.html|




image1837.png
hitp://www.watertown.k12.ma.us/wms/math/math_help/gradeeight/moving/msa.html#example 1




image1838.png
hitp://www.b




image1839.png
usinessdictionary.com/definition/inverse-relationship.html#ixzz2owFaV8oz




image185.png
registered on the National Qualifications Framework.




image186.png
Unit s




image187.png
tandard alignment and articulation




image188.png
The programme is based on US




image20.png
OUTCOMES OF THE PROG




image189.png
/7480




image190.png
Demonstrate understanding of rational and irrational numbers and




image191.png
number systems




image192.png
. which is includ




image193.png
ed in your Portfolio Guide.




image194.png
This unit standard is a core unit standard for the following




image195.png
qualification:




image196.png




image197.png
PRE




image198.png
-2009




image21.png
RAMME




image199.png
NQF LEVEL




image200.png
END




image201.png
QUALITY




image202.png
ASSURING BODY




image203.png
DATE
2015-




image204.png
QUALIFICATION TITLE




image205.png
NQF LEVEL




image206.png
STATUS




image207.png
Fundamental




image208.png
58206




image22.png




image209.png
National Certificate: Wholesale




image210.png
and




image211.png
Retail Operations




image212.png
Level 2




image213.png
NQF Level




image214.png




image215.png
Reregistered




image216.png
06-30




image217.png
W&RSETA




image218.png
Outcomes of the programme




image23.png
LEARNING ASSUMED TO




image219.png
People credited with this unit standard are




image220.png
capable of:




image221.png
Us




image222.png
ing and analysing computational tools and strategies, and make estimates and approximations




image223.png




image224.png
emonstrating understanding of numbers and relationships among numbers and number systems,




image225.png
and represent numbers in different ways.




image226.png




image227.png
earning assumed to be in place and recognition of prior learning




image228.png
It is assumed that the learner has completed the followin




image24.png
BE IN PLACE AND RECO




image229.png
g areas of learning before attempting this unit




image230.png
standard:




image231.png
Mathematics and Communications at NQF level 1.




image232.png
Assessment




image233.png
Your assessment will comprise formative assessment activities that you complete during training and




image234.png
summative assessment activities that yo




image235.png
u complete at the workplace after training.




image236.png
All formative and summative assessment activities must be completed.




image237.png
Summative assessment consists of




image238.png
a knowledge test in which you must achieve at al least 80%. You will




image25.png
GNITION OF PRIOR LEA




image239.png
be given two additional opportunities to write the test should you be found Not yet Competent on the first




image240.png
attempt.




image241.png
Duration




image242.png
This programme is facilitated over 3 days.




image243.png
lcons used in this manual




image244.png
f‘; ,

i




image245.png
Question




image246.png
-




image247.png
Resources (books, media)




image248.png




image26.png
RNING




image249.png
Written exercise, group activity, role play or case study




image250.png




image251.png
Definition




image252.png




image253.png
Note




image254.png
Chapter 1:




image255.png
Computational strategies, measurements,




image256.png




image257.png
stimates and approximations




image258.png
Unit standard range




image27.png




image259.png
This unit standard covers:




image260.png
Approximation in relation to the use of computing technologies, the distinction between exact and




image261.png
approximate answers in a variety of problem settings and measurement error in relation to the accuracy




image262.png
of instruments.




image263.png
Specific outcomes and assessment criteria




image264.png
Specific outcome 1:




image265.png
Use and analyse computational tools and strategies, and make estimates and




image266.png
approximations.




image267.png
Outcome range:




image268.png
This outcome includes the need to:




image28.png
ASSESSMENT




image269.png




image270.png
se technology such as calculators




image271.png
computations




image272.png
emonstrate understanding of mathematical relationships and principles involved in




image273.png




image274.png
ind rational approximations to irrational numbers.




image275.png




image276.png
ssessment criteria:




image277.png
Computational tools are used efficiently and correctly and solutions obtained are verified in terms




image278.png
of the context or problem.




image29.png




image279.png




image280.png
Algorithms are executed appropriately in calculations.




image281.png




image282.png
Measurements are reported or recorded in accordance




image283.png
with the degree of accuracy of the




image284.png
instrument used.




image285.png




image286.png
Estimates and approximations are used appropriately in terms of the situation and distinctions




image287.png
are made between the appropriate use of estimates versus approximations.




image288.png
Range: Technological and non-techn




image30.png
DURATION




image289.png
ological settings.




image290.png




image291.png
The roles and limitations of particular algorithms are identified in terms of efficiency and the




image292.png
complexity of the algebraic formulation.




image293.png




image294.png
The viability of selected algorithms is verified and justified in terms of appropriateness to cont




image295.png
ext




image296.png
and efficiency.




image297.png
Learning outcomes




image298.png
After completing this chapter, you will be able to do the following:




image31.png




image299.png
Demonstrate an understanding of various types of computational tools




image300.png
Explain the concepts of exponent and logarithm




image301.png
Use a calculator




image302.png
Compute




image303.png
algorithms




image304.png
sifuation




image305.png
Use irrational numbers and rational numbers, estimation and approximation appropriate to the




image306.png
calculation. It is




image307.png
expressed as an algorithm.




image308.png
An algorithm




image32.png
ICONS USED IN THIS M




image309.png
IS




image310.png
a step-by-




image311.png
step procedure for calculations




image312.png




image313.png
Use measurement systems




image314.png
1.1




image315.png
Computational tools




image316.png
Computation can be defined as the action of mathematical




image317.png
(arithmetic)




image318.png




image33.png
ANUAL




image319.png
Arithmetic calculations can generally be performed in one of the following ways:




image320.png




image321.png
computational tool is a tool used for mathematical calculation.




image322.png
Mentally (‘in your




image323.png
head’)




image324.png
With paper and pencil




image325.png
With a computational tool such as an abacus or a calculator




image326.png
The abacus is a simple calculating tool still used all over the world. It is a useful learning device for the




image327.png
visually impaired, as well as for anyone wh




image328.png
o wants to learn the roots of the modern calculator.




image34.png




image329.png
An abacus can be used to count, add, subtract and multiply




image330.png
An abacus has beads that slide on rods




image331.png
, as shown in Figure 1




image332.png




image333.png
KIILITICH

LT





image334.png
FIGURE 1: ABACUS CON




image335.png
STRUCTION




image336.png
The




image337.png
most common abac




image338.png
us is split into two basic rows.




image35.png
CHAPTER 1: COMPUTATI




image339.png
There are two beads in the top row, and five beads




image340.png
in the bottom one.




image341.png
The




image342.png
columns represent




image343.png




image344.png
from left to right




image345.png




image346.png
hundred thousands, ten thousands,




image347.png
thousands, hundreds, tens and single units, as illustrated in Figure 2.




image348.png
swun

sua)

spaipuny

spuesnoyy

spuesnoyy ua)

Spuesnoy | paipuny




image36.png
ONAL STRATEGIES, MEA




image349.png
FIGURE 2: COLUMNS ON THE ABACUS




image350.png
The beads in the columns




image351.png
represent numbers:




image352.png




image353.png
he farthest column on the




image354.png
right would be the




image355.png
ones place (1-9)




image356.png




image357.png
The second farthest the




image358.png
tens place (10-99)




image37.png
SUREMENTS, ESTIMATES AND APPROXIMATIONS




image359.png




image360.png
he third farthest the




image361.png
hundreds (100-




image362.png
999)




image363.png
The fourth farthest the t




image364.png
housands




image365.png
- and so on.




image366.png
(Source: Adapted from




image367.png




image368.png
wikihow.com)




image38.png




image369.png
The top row is used for the 5




image370.png




image371.png
- and




image372.png
The bottom row for the 1s




image373.png




image374.png
For example, 8 can be made by using one bead on the top row, and




image375.png
3 beads from the bottom row,




image376.png
beca




image377.png
use 5 +




image378.png




image39.png
1.1




image379.png




image380.png
Steps:




image381.png
Step 1




image382.png
: Position beads




image383.png
To begin, the beads are placed in the




image384.png
down position.




image385.png
Step 2: Assign each




image386.png
column a place value




image387.png
As on a modern calculator, eac




image388.png
h column of beads represents a




image40.png
COMPUTATIONAL TOOLS




image389.png
place




image390.png
valve (e.g. 30 = 3




image391.png
fens




image392.png
) from which you build a




image393.png
numeral




image394.png




image395.jpeg
hundreds units
thousands tens

Tbead 1bead  1bead  1bead
equals 1000 equals 100 equals 10  equals i




image396.png
Step 3: Start counting




image397.png
To count a digit, push the bead to the




image398.png
up position.




image41.png




image399.png
One




image400.png
would be




image401.png
represented by pushing a single bead from the bottom row in the farthest




image402.png
column on the right to the




image403.png
up position,




image404.png
two by pushing two, etc.




image405.png
Examples:




image406.png
The number 400933 is represented as in Figure 3.




image407.png
swin

sua)

spaipuny

spuesnoyy

spuesnoyy ua)

Spuesnoy | paipuny




image408.png
FIGURE 3: THE NUMBER 400933




image42.png
1.1.1




image409.png
The number 88200 is represented as in Figure 4.




image410.png
swun

sua)

spaipuny

spuesnoyy

spuesnoyy ua)

Spuesnoy | paipuny




image411.png
FIGURE 4: THE NUMBER 88200




image412.png
Figure 5 represents the number 38000.




image413.png
swun

sua)

spaipuny

spuesnoyy

spuesnoyy ua)

Spuesnoy | paipuny




image414.png
FIGURE 5




image415.png




image416.png
Activity 1: Using an abacus




image417.png
Position the beads on an abacus to represent the given numbers.




image418.png
Step 1: Input the first number




image43.png
ABACUS




image419.png
For example, if you have




image420.png
to add 1234 and 5678




image421.png
, then first en




image422.png
ter




image423.png
1234 on the abacus by pushing up four beads in the




image424.png
ones place,




image425.png
three in the




image426.png
, efc.




image427.png
Step 2: Start adding from the left




image428.png
The abacus is different from traditional arithmetic where




image44.png




image429.png
you start




image430.png
from the




image431.png
ones column and move left




image432.png




image433.png
the abacus works from




image434.png
left




image435.png
to right




image436.png




image437.png
when you have to add 1234 and 5678,




image438.png
the first numbers you




image45.png
1.1.2




image439.png
add are the 1 and the 5 from the




image440.png
thousands place, moving the




image441.png
single bead from the top row of that column down to add the 5,




image442.png
and leaving the lower bead up for a total of 6.




image443.png
Likewise, you move the top bead in the




image444.png
hundreds place down an




image445.png




image446.png
one more bead from the bottom up to get an 8 in the hundreds




image447.png
place.




image448.png
Step 3: Complete the exchange




image46.png
CALCULATORS




image449.png
Since adding the two numbers in the




image450.png
tens place will result in 10,




image451.png
you have to carry over a 1 to the




image452.png
hundred place, making it a 9 in




image453.png
that column.




image454.png
Next, put all the beads down in the




image455.png
tens place, leaving it zero.




image456.png
In the




image457.png
ones column, you do the same thing. 8 + 4 = 12, so you




image458.png
have to carry the




image47.png




image459.png
one over to the




image460.png
tens place, making it 1, leaving




image461.png
you with 2 in the




image462.png
ones place.




image463.png
Step 4: Count up the beads




image464.png
You are left with a 6 in the




image465.png
thousands column, a 9 in the




image466.png
hundreds




image467.png




image468.png
a 1l inthe




image48.png
MATHEMATICAL PRINCIP




image469.png
,and a 2 in the




image470.png
ones




image471.png
: 1,234 + 5,678 = 6,912.




image472.png
(Source: Adapted from www.wikihow.com)




image473.png
Calculators are used to perform arithmetic operations.




image474.png
Various types of calculators are available for different purposes.




image475.png
Basic calculators




image476.jpeg




image477.png
The most basic calculators can do only addition, subtraction,




image478.png
multiplication and division.




image49.png




image479.png
Some, on the next level, can also be used to calculate tax by




image480.png
in




image481.png
serting the tax percentage.




image482.png
operations |




image483.png
), roots |




image484.png
, algorithms, trigonometric and hyperbolic




image485.jpeg




image486.png
Scientific calculators




image487.jpeg
B s T-BOXIS

086
o
A o) swak

N5 T

) (D) @

L @O
. 000

ang





image488.png
Scientific calculators are also used to perform exponential




image50.png




image489.png
functions.




image490.png
For the purposes of this




image491.png
programme, you need to know how to use the following functions on a calculator:




image492.png




image493.png




image494.png




image495.png




image496.png




image497.png
lus, or addition




image498.png




image51.png
1.1.1




image499.png
Minus or subtraction




image500.png




image501.png
imes, or multiply by




image502.png




image503.png




image504.png
ver, divided by, division by




image505.png




image506.png




image507.png
aised to the power




image508.png




image52.png
MATHEMATICAL INEQUAL




image509.png




image510.png
y raised to the power




image511.png




image512.png
Sqrt or




image513.png




image514.png




image515.png
quare root




image516.png
Activity 2: Using a calculator




image517.png
addition, subtraction, multiplication, division




image518.png
and finding a square root.




image53.png




image519.png




image520.png
Exponentiate this -




image521.png
raise e to the power




image522.png




image523.png
Subtract from memory L wize, D
Add to memory

Recall memory

Power on/off button
MRC (M+ - Division
Calculate percentage ——»

Change to positive/ Multiplication

negative number w
Find the square root —-@ “
-

Subtraction

Addition

Total




image524.png
The facilitator will give you some basic calculations to do involving simple




image525.png
Mathematical principles




image526.png
The following are important mathematical principles:




image527.png
Mathematical inequalities




image528.png
Mathematical place value




image54.png




image529.png
Absolute value




image530.png
Negation




image531.png
When two numbers are different in value, a variety of symbols are used to




image532.png
indicate an inequality.




image533.png
The four most common inequalities are:




image534.png
Greater than (>) means that the first number or expression is greater than the second:




image535.png




image536.png




image537.png
1,000 >




image538.png
@00




image55.png
1.1.2




image539.png




image540.png




image541.png




image542.png
Less




image543.png
than (<) means that the first number or expression is less than the second:




image544.png




image545.png
10




image546.png
1,776 < 1,




image547.png
899




image548.png




image56.png
MATHEMATICAL PLACE V




image549.png
Doesn’t equal (#) means that the two numbers or expressions are no




image550.png
t equal:




image551.png




image552.png




image553.png
3%




image554.png




image555.png
17217




image556.png
Approximately equals (=) means that the two numbers or e




image557.png
xpressions are close in value:




image558.png
999 = 1,000




image57.png
ALUE




image559.png




image560.png




image561.png
.00




image562.png




image563.png




image564.png
1,000,823 =~ 1,000,000




image565.png
Activity 3: Mathematical inequalities




image566.png
|dentify an appropriate the mathemat




image567.png
ical inequality for the given s




image568.png
ets of




image58.png




image569.png
numbers.




image570.png
Our number system has ten familiar digits, O to 9.




image571.png
Numbers higher than 9 are made using place value, which assigns a digit a greater or lesser value




image572.png
depending on where it shows up in a number before or after a decimal point.




image573.png
Examples:




image574.png
The number 12 is ma




image575.png
de up of 1 (which is a place holder for 10) plus a 2.




image576.png
tenths, hundredths, thousandths as follows:




image577.png




image578.png
000 +600+10+92+0.8+0.0




image59.png
1.1.3




image579.png
5+ 0.00




image580.png




image581.png




image582.png




image583.png
,619.8




image584.png




image585.png
The number 4,619.851 is broken down into thousands, hundreds, tens, ones, decimal point,




image586.png
Placeholders




image587.png
are then allocated as follows:




image588.png
Thousands




image60.png
ABSOLUTE VALUE AND N




image589.png
Hundreds




image590.png
Tens




image591.png
Ones




image592.png
Decimal Point




image593.png
Tenths




image594.png
Hundredths




image595.png
Thousandths




image596.png




image597.png




image598.png




image61.png
EGATION




image599.png




image600.png




image601.png




image602.png




image603.png




image604.png




image605.png
The concept of place holders was also discussed earlier under the




image606.png
explanation of how t




image607.png
o use an abacus.




image608.png
The positive value of a number is its




image62.png




image609.png
absolute value




image610.png
. It indicates the distance of a number from zero




image611.png
on the number line.




image612.jpeg




image613.png
Placing bars (| |) around a number or expression gives its absolute value:




image614.png




image615.png
The absolute value of a positive number is




image616.png
positive. The absolute value of




image617.png
/is |7




image618.png
|, which equals




image63.png
1.2




image619.png
The absolute value of a negative number is po




image620.png
sitive. The absolute value of




image621.png
6 is |




image622.png
6|, which




image623.png
equals 6




image624.png
Attaching a minus sign |




image625.png
| negates a number or expression:




image626.png
to it, changing it to




image627.png




image628.png




image64.png
MATHEMATICAL RELATIO




image629.png
Negating a positive number makes it




image630.png
negative. To negate the number




image631.png
, YOU




image632.png
attach a minus sign




image633.png
Negating a negative number makes it positive. To negate the number




image634.png




image635.png
you




image636.png
attach a minus




image637.png
sign to it, changing it to




image638.png




image65.png




image639.png
), which equals




image640.png
hitp://www.dummies.com)




image641.png
Some pairs of variables are




image642.png
related positively




image643.png
. As one variable goes




image644.png
Fuel consumption and the weight of a car are positivel




image645.png
y related,




image646.png
1.2




image647.png
Mathematical relationships




image648.png
Mathematical relationships describe the manner in which two or more variables are dependent on one




image66.png




image649.png
another.




image650.png
Various types of mathematical relationships between two variables




image651.png
exist:




image652.png
Negative vs positive




image653.png
relationships




image654.png
up, the other tends to also go up




image655.png
. in other words, the values




image656.png
increase




image657.png
together




image658.png
Example




image67.png
1.3




image659.png




image660.png




image661.png
because heavier cars tend to use more fuel.




image662.png
The length of an iron bar will increase as the temperature




image663.png
increases.




image664.png
As the temperature goes up, ice cream sales increase.




image665.png
Other pairs of variables are




image666.png
negatively related




image667.png
. As one goes down,




image668.png
the other tends to go up




image68.png
ALGORITHMS




image669.png
. in other words, one value




image670.png
decreases as the




image671.png
other increases




image672.png




image673.png
The demand of a particular product increases as the price of




image674.png
such product decreases.




image675.png
The demand for hot beverages such as coffee decreases as the




image676.png
temperature increases.




image677.png
NOTE: The positive or negative relationship is easier to see if you plot




image678.png
the data in a scatter graph, for example, the graph below shows that




image69.png




image679.png
the highest sales were achieved on the days that the temperatures were




image680.png
the highest:




image681.png
Time ()




image682.png
— hours




image683.png
Distance (d) -




image684.png
km




image685.png
700

600

8 8

< @
SANYY NI SIS

100

20 25 30 35 40
TEMPERATURE

15

10




image686.png
Linear relationship




image687.png
linear relationship is an




image688.png
equation for a straight




image70.png
1.4.1




image689.png
line




image690.png
If a car is driven at




image691.png
100 km per hour, the distance it travels can be




image692.png
represented by the equation:




image693.png
distance =




image694.png
100 multiplied by time or




image695.png




image696.png
=50t




image697.png
. where




image698.png
d is distance in




image71.png
THE ORDER OF OPERATI




image699.png
km




image700.png
after ¢




image701.png
hours. The variable t




image702.png




image703.png
epresents




image704.png
time in hours and can represent any number of hours travelled. The




image705.png
variable




image706.png
d represents total distance travelled during t




image707.png
hours.




image708.png
This constant rate of change can be observed as a pattern in a table.




image72.png
ONS IN CALCULATIONS




image709.png
As t (time) increases from O to 1 hours,




image710.png
d (di




image711.png
stance) increases from O to




image712.png
100 km travelled. As time continues to pass, and the car continues to




image713.png
travel




image714.png
, tincreases from 1 to 2 hours, and




image715.png
d increases another




image716.png
100km




image717.png




image718.png
for a total of




image73.png




image719.png
200 km travelled. This constant




image720.png
pattern of change




image721.png
continues as long as the car travels at the steady rate of




image722.png
100 km per




image723.png
hour.




image724.png
The table below represents the data which would be obtained using the




image725.png
equation (rule)




image726.png
=100




image727.png




image728.png




image74.png
1.4.2




image729.png
10




image730.png




image731.png




image732.png
200




image733.png




image734.png
300




image735.png




image736.png
400




image75.png
ADDITION ALGORITHMS




image740.png
(Source: Adapted from




image741.png
hitp: //www.watertown.k12.ma.us/wms/math/math_help/gradeeight/moving/msa.html




image742.png
#examplel)




image743.png
Activity




image744.png




image745.png




image746.png
Mathematical relationships




image747.png
|dentify the mathematical relationships between the given




image76.png




image748.png
sets of variables.




image749.png
When this data is plotted in a graph, it results in a line:




image750.png
Distance

450
400
350
300
250
200
150
100

50

Distance travelled in time (hours)

H
~
w
N





image751.png
instructions.




image752.png
1.3




image753.png
Algorithms




image754.png
An




image755.png
Algorithm is a ste




image756.png




image757.png




image77.png




image758.png
step solution to a problem, consisting of a set of




image759.png




image760.png
It is a




image761.png
is a well-defined computational procedure consisting of a set of instructions, that takes some value




image762.png
(s)




image763.png
as input,




image764.png
manipulates the data




image765.png
and




image766.png
produces a value as output




image767.png
Output
Algorithm (Calculated
(Calculation) result)

Input
(Problem)





image78.png
4.3




image768.png
Example: One algorithm for adding two-digit numbers is add the units (ones), add the tens and combine




image769.png
the answers.




image770.png
When calculations involve more than one action, for example, addition and division, the order of entry




image771.png
of key strokes is important and a set of mathematical rules (called the




image772.png
order of operations




image773.png
) should be




image774.png
followed.




image775.png
Example of a calculation involving more




image776.png
than one action:




image777.png
7/ +(6 x5




image79.png
SUBTRACTION ALGORITH




image778.png




image779.png
+ 3)




image780.png
The order of operations is as follows:




image781.png




image782.png
Brackets first (if there are brackets)




image783.png
Orders {i




image784.png




image785.png
. Powers and Square Roots, efc.)




image786.png




image787.png
Division and Multiplication (leftto-right)




image80.png




image788.png
AS




image789.png
Addition and Subtraction (leftto-right)




image790.png
TIP: Remember the order by the acronym BODMAS




image791.png




image792.png
Brackets first




image793.png
Operations in brackets are calculated first.




image794.png
Example:




image795.png
5x(3+8) =5x 11 =55




image796.png
Note that if you did not do the brackets first, but calculated from left to right,




image797.png
you would get a




image81.png




image798.png
wrong answer




image799.png




image800.png
5x3+8=15+8=23




image801.png
Orders (Powers)




image802.png
Orders are calculated before multiplication, division, addition and subtraction.




image803.png
Example 1:




image804.png
+3) =2




image805.png
The first step is to start inside the brackets, and inside the brackets, to first do




image806.png
the exponent (5




image807.png




image82.png
1.4.4




image808.png
+ 3)




image809.png




image810.png
7/ + (6 x 25+ 3)




image811.png
Start inside Brackets




image812.png
, and then use




image813.png
Orders First




image814.png
Then multiply:




image815.png
7 + (150 + 3)




image816.png
Then add:




image817.png
7/ + (153)




image83.png
MULTIPLICATION ALGOR




image818.png
Calculations within brackets are now completed, so




image819.png
all that is left is the addition:




image820.png
/ + 153




image821.png




image822.png




image823.png
Example 2:




image824.png
+ 6




image825.png
=5 x 4 + 6 (square root first)




image826.png
= 20 + 6 (multiplication before addition where no brackets are present)




image827.png
=26




image84.png
ITHMS




image828.png
Division and




image829.png
Multiplication




image830.png
Division and multiplication are done before addition and subtraction: If no




image831.png
brackets are present, you first do multiplication and division before you do




image832.png
addition and subtraction.




image833.png
Division and multiplication are equal in order, and you work from left to right.




image834.png
Addition and subtraction are equal in order and you work from lef




image835.png
t to right.




image836.png




image837.png




image85.png




image838.png
How do you work out




image839.png
3+8x4




image840.png




image841.png




image842.png
ultiplication before




image843.png




image844.png
ddition:




image845.png
First




image846.png
8 x4 =32




image847.png
, then




image86.png
1.4.5




image848.png
3+32=35




image849.png
12/4x6/2°




image850.png
ultiplication and




image851.png




image852.png
ivision rank equally, so just go left to right:




image853.png
12/4=3




image854.png




image855.png
then




image856.png
3x6=18




image857.png




image87.png
DIVISION ALGORITHMS




image858.png
18/2=9




image859.png
Use a calculator to compute the given algorithms.




image860.png
The short algorithm for addition is the most familiar. In this algorithm, you add from right to left, one place-




image861.png
value column at a time, and you regroup as necessary (e.g. when




image862.png
fens are




image863.png
carried over




image864.png
). Because you




image865.png
don’t have to adjust later, this is the shor




image866.png
test method of addition. This method is easiest for most people




image867.png
to use and it is




image88.png




image868.png
efficient when more than 2 sets of numbers have to be added, for example, 2




image869.png
/6 + 43




image870.png




image871.png
+ 568+119




image872.png
. It does not really have any limitations.




image873.png




image874.png
276




image875.png
Add the ones




image876.png
(6+6=12 ones)




image877.png
Regroup (12 ones = 1 ten and 2 ones)




image89.png
1.4.6




image878.png
+ 436




image879.png
Add the tens (7 tens + 3 tens + 1 carried over ten = 11 tens)




image880.png
Regroup (11 tens = 1 hundred and 1 tens)




image881.png
Add the hundreds (2 hundreds plus 4 hundreds + 1 carried over




image882.png
hundred = 7 hundreds)




image883.png
/12




image884.png
With the column-addition algorithm, one place-value is added at a time. You write each place-value




image885.png
answer directly beneath then problem. Then you go back and adjust each placevalue answer, if




image886.png
necessary, one column at a time, star




image887.png
ting at the highest place-value column (in the example below,




image90.png
THE ROLES AND LIMITA




image888.png
hundreds).




image889.png




image890.png




image891.png




image892.png




image893.png




image894.png




image895.png
10




image896.png
12




image897.png
Each place-value column added




image10.png
Table of contents




image91.png
TIONS OF ALGORITHMS




image898.png




image899.png




image900.png
Hundreds adjusted




image901.png




image902.png




image903.png




image904.png
Tens adjusted




image905.png
The partial sums algorithm requires a good




image906.png
understanding of place values.




image907.png
When using the partial sums algorithm, you add the numbers in each column, then add the partial sums.




image92.png




image908.png
This algorithm




image909.png
IS




image910.png
efficient when several sets of numbers have to be added. lts limitation is that you have




image911.png
add several times, based on the number of place-value columns.




image912.png
288




image913.png
+583




image914.png




image915.png
Add hundreds




image916.png
700 (partial sum)




image917.png




image93.png
1.4




image918.png
Add tens




image919.png
160 (partial sum)




image920.png




image921.png
Add ones




image922.png
+ 11 (partial sum)




image923.png




image924.png
Add partial sums




image925.png
871




image926.png
This algorithm is used when you have a good number sense and some understanding of equivalent forms.




image927.png
The opposite change-rule says that if




image94.png
BASIC ALGEBRA CONVEN




image928.png
a number is added to one of




image929.png
the addends (i.e. one of the numbers




image930.png
to be add




image931.png
ed) and the same number is subtracted from the other addend (i.e. the other number to be




image932.png
added), the




image933.png
sum will be unaffected, i.e. the




image934.png
result remains the same.




image935.png
The purpose of renaming the addends is so that one of the addends ends in zero’s, making th




image936.png
e nex




image937.png
I step




image95.png
TIONS




image938.png
of the calculation easier




image939.png
. It is efficient when only two sets of numbers have to be added. Its limitation




image940.png




image941.png
are.




image942.png
It involves several steps, e.g. you have to make several adjustments for both sets of numbers.




image943.png
It is not easy to use this algorithm ment




image944.png




image945.png
Explanation: Adjust by 4 and then by 20.




image946.png
Example: Add 276 and 436




image947.png
276




image96.png




image948.png




image949.png
(+4)




image950.png
280




image951.png
(+20)




image952.png
300




image953.png
436




image954.png
(-4)




image955.png
432




image956.png
(-20)




image957.png
412




image97.png
1.5




image958.png
Add




image959.png
/12




image960.png
You may watch the video clips available on the Internet at




image961.png
hitp://




image962.png
hitp://everydaymath.uchicago.edu/teaching-




image963.png
topics/computation/edu/teachingtopics/computation/add-partial-sums. html




image964.png




image965.png




image966.png
Use the addition algorithms to perform addition.




image967.png
Two of the algorithms that can be used for




image98.png
SOLVING ALGEBRAIC EQ




image968.png
subtraction are:




image969.png
Leftto-right algorithm




image970.png
Rename-




image971.png
subtrahend (also called




image972.png
same change




image973.png
) algorithm




image974.png
With this algorithm, you start at the left and subtract column by column.




image975.png
Example: 853




image976.png
- 356 =7¢




image977.png
853




image99.png
UATIONS




image978.png
356




image979.png




image980.png
Subtract hundreds




image981.png
553




image982.png
(partial sum)




image983.png




image984.png
Subftract tens




image985.png
-50




image986.png
503




image987.png




image100.png




image988.png
Subtract ones




image989.png




image990.png




image991.png
Result




image992.png
497




image993.png
The rename-




image994.png
subtrahend rule says that if you add or subtract the same number from the minuend (top




image995.png
number) and




image996.png
subtrahend (bottom number), the result remains unchanged, i.e. is the same.




image997.png




image1.png




image2.png
US 7480 Numbers and number systems




image3.png
— Learner’s guide




image7.png
© 2013 W&RSETA




image8.png
— All rights reserved




image1099.png




image4.png
© 201




image738.png
3 All rights reserved W&RSETA




image1100.png




image1190.png




image1191.png




image1279.png




image1280.png




image1377.png




image1378.png




image1542.png
43




image1543.png
44




image1604.png
45




image1605.png
46




image5.png
3 All rights reserved W&RSETA




image180.png




image181.png




image6.png




image737.png
18




image739.png
19




image9.png




