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> DATA HANDLING

Data refers to the pieces of information that have been observed and recorded, from an

experiment or a survey.
v UNGROUPED DATA
» Here we use the individual scores that are recorded.
» They need to be ranked in ascending order of size.
» However, if the data base is large, this is cumbersome,
» and it is difficult to analyse the data, so the stem and leaf is used to arrange the data.

v THE STEM AND LEAF DIAGRAM

The data is listed in intervals that depend on the place value of the digits of each data.

Note:

» The leaf is the units digit-i.e. furthest to the right in the number.
» The stem is the tens/hundreds or thousands digit
» Back to back

% EXAMPLE

Stem Leaf
0 1,1,2,2,3,4
1 0,0,0,1,1,1
2 557788
3 0,1,1,1,2,2
4 0,48,9
5 2,6,7,7,8
6 3,6
Lo WIERE 1O START 082 6727 928 2,
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v GROUPING DATA

» One of the first steps to processing a large set of raw data is to arrange the data values

together into a smaller number of groups,
» and then count how many of each data value there are in each group.

» The groups are usually based on some sort of interval of data values, so data values that

fall into a specific interval, would be grouped together.

» The grouped data is often presented graphically or in a frequency table. (Frequency
means “how many times”’)

> Note that ' = &f

s EXAMPLE

Mark | Tally Frequency
4 [ 2
5 [l 2
6 11 4
7 111 5
8 111 4
9 [l 2
10 | 1

v GRAPHICAL REPRESENTATION OF DATA

» Once the data has been collected, it must be organised in a manner that allows for the

information to be extracted most efficiently.
» One method of organisation is to display the data in the form of graphs.

» Bar graphs, histograms and pie charts will be drawn directly from the data.

L WA IVE, WO START 082 6727 928 S ——
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v BAR AND COMPOUND BAR GRAPHS

A bar chart is used to present data where each observation falls into a specific category.

The frequencies (or percentages) are listed along the y-axis and the categories are listed

along the x-axis.
The heights of the bars correspond to the frequencies.
The bars are of equal width and should not touch neighbouring.

A compound bar chart (also called component bar chart) is a variant: here the bars are
cut into various components depending on what is being shown.
If percentages are used for various components of a compound bar, then the total bar

height must be 100%.

The compound bar chart is a little more complex but if this method is used sensibly, a

lot of information can be quickly shown in an attractive fashion.

% SHAPE

L WA IVE, WO START 082 6727 928 e

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

v HISTOGRAMS AND FREQUENCY POLYGONS

» Itis often useful to look at the frequency with which certain values fall in pre-set groups
or classes of specified sizes.

» The choice of the groups should be such that they help highlight features in the data.

» If these grouped values are plotted in a manner similar to a bar graph, then the resulting
graph is known as a histogram.

» The same data used to plot a histogram are used to plot a frequency polygon, except the
pair of data values are plotted as a point and the points are joined with straight lines.

» Unlike histograms, many frequency polygons can be plotted together to compare
several.

» frequency distributions, provided that the data has been grouped in the same way and
provide a clear way to compare multiple datasets.

+» HISTOGRAM SHAPE

S = N WA Y N

0~10 10~20 20~30 30~40
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% FREQUENCY POLYGON SHAPE

8

TN\ |

[0-3] [3-6[ [6-9[ [9-12[ [12-15]

v PIKE CHARTS

» A pie chart is a graph that is used to show what categories make up a specific section

of the data,
» and what the contribution each category makes to the entire set of data.

» A pie chart is based on a circle, and each category is represented as a wedge of the
circle.

v METHOD: DRAWING A PIE-CHART

1. Draw a circle that represents the entire data set.

2. Calculate what proportion of 360 degrees each category corresponds to according to
Angular Size

3. Draw a wedge corresponding to the angular contribution.

4. Check that the total degrees for the different wedges add up to close to 360 degrees.

L WA IVE, WO START 082 6727 928 L
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> THE GRAPHS DRAWN FROM THE UNGROUPED OR

RAW DATA
v’ Line and Broken Line Graphs

» All graphs that have been studied until this point (bar, compound bar,

histogram, frequency polygon and pie) are drawn from grouped data.

» Line and broken line graphs are plots of a dependent variable as a function of
an independent variable, e.g. the average global temperature as a function of

time, or the average rainfall in a country as a function of season.

» Usually a line graph is plotted after a table has been provided showing the

relationship between the two variables in the form of pairs.

» Just as in (x; y) graphs, each of the pairs results in a specific point on the
graph, and being a line graph these points are connected to one another by a

line.

» Many other line graphs exist; they all connect the points by lines, not
necessarily straight lines.

» Sometimes polynomials, for example, are used to describe approximately the
basic relationship between the given pairs of variables, and between these

points.

» SUMMARISING DATA
If the data set is very large, it is useful to be able to summarise the data set by calculating a few
quantities that give information about how the data values are spread and about the central

values in the data set.

L WA IVE, WO START 082 6727 928 (]
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» MEASURES OF CENTRAL TENDENCY
v MEAN OR AVERAGE

» The mean, (also known as arithmetic mean), is simply the arithmetic average of a group
of numbers (or data set) and is shown using the bar symbol.

» So the mean of the variable x is ~ pronounced x-bar”.

» The mean of a set of values is calculated by adding up all the values in the set and

dividing by the number of items in that set.

» The mean is calculated from the raw, ungrouped data.

Method: Calculating the mean
1. Find the total of the data values in the data set.
2. Count how many data values there are in the data set.

3. Divide the total by the number of data values.

FORMULA: ---

> MEDIAN
» The median of a set of data is the data value in the central position, when the
data set has been arranged from highest to lowest or from lowest to highest.

» There are an equal number of data values on either side of the median value.

» UNGROUPED DATA
Method: Calculating the median
1. Order the data from smallest to largest or from largest to smallest.
2. Count how many data values there are in the data set.

3. Find the data value in the central position of the set.

L WA IVE, WO START 082 6727 928 L
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v MEDIAN

by 2.

averaged to obtain the median.

v MODE

most common value in a set.

Method: Calculating the mode
+* FOR UNGROUPED
» Count how many times each data value occurs.
» The mode is the data value that occurs the most.
+* FOR GROUPED
» Simple look at the interval with the higher frequency

> Itis referred as modal class

L WA IVE, WO START 082 6727 928

v’ An easy way to determine the central position or positions for any ordered

data set is to take the total number of data values, add 1, and then divide

v' If the number you get is a whole number, then that is the central position.

v' If the number you get is a fraction, take the two whole numbers on either

side of the fraction, as the positions of the data values that must be

» The mode is the data value that occurs most often, i.e. it is the most frequent value or

am'/m/m/m/m/m/m//
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v MEASURES OF DISPERSION

» The mean, median and mode are measures of central tendency, i.e. they provide

information on the central data values in a set.

» When describing data it is sometimes useful (and in some cases necessary) to determine
the spread of a distribution. Measures of dispersion provide information on how the

data values in a set are distributed around the mean value.

» Some measures of dispersion are range, percentiles and quartiles.
v RANGE

» The range of a data set is the difference between the lowest value and the highest value
in the set.
Method: Calculating the range 1. Find
the highest value in the data set.

2. Find the lowest value in the data set.

3. Subtract the lowest value from the highest value. The difference is the range
v QUARTILES

» Quartiles are the three data values that divide an ordered data set into four groups

containing equal numbers of data values.
» Lower quartile Qi . P :nT+1

» The lowest 25% of the data being found below the first quartile value

n+1
> The median is the second quartile Q2. P= 2

» The median, or second quartile divides the set into two equal sections.

3(n+1)
» Upper quartile Q;.P= 2

» The lowest 75% of the data set should be found below the third quartile

» Note: for the grouped data you must remove 1 for positions

L WA IVE, WO START 082 6727 928 L1 | S
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v INTER-QUARTILE RANGE

» The inter quartile range is a measure which provides information about the spread of a
data Set.
» and is calculated by subtracting the first quartile from the third quartile, giving the
range of the middle half of the data set, trimming off the lowest and highest quarters,
£ [QR=03—
» The semi-interquartile range is half the interquartile range,
+* Semi-IQR Gamtn =_
2
v PERCENTILES
» Percentiles are the 99 data values that divide a data set into 100 groups.
» The calculation of percentiles is identical to the calculation of quartiles,
» except the aim is to divide the data values into 100 groups instead of the 4 groups
required by quartiles.
r(n+1)
» Position: P= 100
» rstand for the percentage given.

Method: Calculating the percentiles

1. Order the data from smallest to largest or from largest to smallest.

2. Count how many data values there are in the data set.

3. Divide the number of data values by 100. The result is the number of data values per group.
4. Determine the data values corresponding to the first, second and third quartiles using the

number of data values per quartile.

L WA IVE, WO START 082 6727 928 11
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> FIVE NUMBER SUMMARY

1. Minimum value

It the smallest number that occurs in the data set. 2.

Maximum value

It is a greatest number that occurs in the data set.

3. The median

The median is the middle most number when the data is arranged from smallest to greatest.

Note:

> For even data

> For odd data

4. The lower quartile

It is a lower halve of the data from median.

5. The upper quartile

It is an upper halve of the data from median

The upper and lower quartiles are the median of the upper

Note: the data must be ordered

v OUTLIERS

» A point or score which is widely separated from the other points or scores, this is mostly
applicable to the plot called scatter plot and Box and Whisker. > To check the outlier :

[Qi—1,5xIQR ; Q:+ 1,5 x IQR]
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v BOX AND WHISKER PLOT

» Box and Whisker Plots allow us to interpret the spread of the data more easily.
» The Box is the part from the lower quartile to the upper quartile
» and the whiskers are the lines on either end of the box.

» The end point of the whiskers gives us the minimum and maximum values. NB; it

focuses on the spread around the median

L WA IVE, WO START 082 6727 928 LT B
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SHAPE

Box
Whisker Whisker
Minimum Lower Quartile Median Upper Quartile Maximum
Q, 0,
25% 259% 2509, 25%
S0 B BeRnly8ae S8~ 8 8t 500 LR 8oz §
50 60 70 80 90

v PERCENTAGES IN THE BOX PLOT

» It is very important to note that the first 25% (first quarter) of results lies between the

minimum and the lower quartile.
» The next 25% (second quarter) of results lies between the lower quartile and the median.

» The third quarter lies between the median and the upper quartile and the last quarter of

data lies between the upper quartile and the maximum value.

» INTERPRETING THE BOX AND WHISKER PLOT

Shape of a data set; this describes how the data is distributed relative to the mean and median.

v POSITIVELY SKEWED

If the mean > median then the data is positively skewed (skewed to the right). This means that

the median is close to the start of the data set.

i i VTS TUTORING 14
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SHAPE

a)
N
SR
g g 8
Skewed right: Positively skewed if the tail extends to the right
b)

.

—

v NEGATIVELY SKEWED

If the mean < median then the data is negatively skewed (skewed to the left). This means that

the median is close to the end of the data set.

i i VTS TUTORING LI
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SHAPE

a)
= 3
23 8
Skewed left: Negatively skewed if the tail extends to the left
b)
v SYMMETRICALLY SKEWED
» Symmetrical data sets are balanced on either side of the median (spread fairly evenly).
» If the mean, median, and mode are approximately equal to each other, the distribution
can be assumed to be approximately symmetrical.
» With both the mean and median known, the following can be concluded:
mean = median then the data is symmetrical
Lo TS TUTORING 16 e,
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SHAPE

000 200 4.00 6.00 8.00
variable 1

NB: The longer whisker shows the greater variability and/or spread.

i i VTS TUTORING

a)
Symmetric data has a balanced shape; with mean, median and mode close together.
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>

Note:

>

>

Note:

OGIVE CURVES (CUMULATIVE FREQUENCY CURVES)

In mathematics, the name ogive is applied to any continuous cumulative frequency polygon.

The Cumulative Frequency is the sum of all the frequencies within a specific interval

or boundary.

Use Z shape to write cumulative frequency from frequency
Moving from cumulative to frequency use: fon=¢fan—Cfna

Every interval always starts at the lower band.
The Cumulative Frequency table is obtained from the frequency table.
The sum of all the frequencies is always equal to the Cumulative Frequency value. >

The last number on the cumulative will give the total frequency

v DRAWING OF OGIVE
7 shape is used to locate the points

To plot the graph we plot the cumulative frequency value against the end point value

(x-value) for each interval.

Use a smooth, continuous curve.

One extra point is obtained by plotting (x; 0), x is the lower boundary of the lowest class

interval. This is done because all the values must lie above x.

Frequency table
Intervals Frequency Cumulative
i i WIADEIRE WO START 082 6727.928 L} | S——

Study copy distributed by EduResource ZA | eduresourcza.com



https://eduresourcza.com

Finding the Lower Quartile, Median and Upper Quartile using an ogive curve

Note:
» Find the position of each and then use the cumulative frequency.

» Cumulative frequency curves make it very simple to answer questions that involve

“less than” or “more than”.

» For box and whisker: the right lower interval indicate the minimum value and the right

upper interval indicate the maximum value

» Finding the mean and standard deviation using an ogive curve
Add all the y-values of the cumulative frequency and the divide it by number of point.
Note: that the range can also be found.

v INTERPRETING THE OGIVE

> To interpret you will need to use : €fr — ¢fi

» Using the histogram
Note:
The bars ,,touch” meaning that we are working with continuous data. How to complete the

cumulative frequency table from the histogram given.

% SHAPE

100

=]
(=]
N

\

N

Cumulative frequency

AN
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v STANDARD DEVIATION AND VARIANCE

» The variance and standard deviation are measures of how spread out a set of data is.

» In other words, they are measures of variability. it is a measure of the average distance
between the values of the data in the set and the mean.

» If the data values are all similar, then the standard deviation will be low (closer to 0).

» If the data values are highly variable, then the SD is high (further from 0).

» The standard deviation is always a positive number and is always measured in the same
units as the original data.

» For example, if the data are distance measurements in metres, the standard deviation
will also be measured in metres.

» Standard deviation is directly proportional to mean.

» If the data is more closed together the Standard deviation and mean

The variance: is the average squared deviation of each number from the mean.

Vari i Y(deviation)?* Y (x—x)%
ariance = =
number of data items n

The standard deviation: it is the square root of the variance.

prm——sy
I Y(deviation)? _ '|Z(x—f)2
\ number of data items R n

Standard Deviation = Vvariance =

NB; it focuses on the spread around the mean

» When data elements are tightly clustered together, the standard deviation
and variance are small; when they are spread apart, the standard deviation and the
variance are relatively large.

v" A data set with more data near the mean will have less spread and a smaller

standard deviation

v" A data set with lots of data far from the mean which will have a greater

spread and a larger standard deviation.

L WA IVE, WO START 082 6727 928 | B
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» CALCULATIONS

v Two methods

1. Pen and paper method

2. A calculator method

Method 1

Manual calculation for finding ¢ — the standard deviation

» FOR UNGROUPED

Table:

X(score) (x-7) (x - )

Steps

1. Find (The mean average).

2. Subtract the mean from each of your values. (Column?2).

3. Square each of the results (Column 3).

4. Add all the values in column 3, and divide by the total number of original values. i.e.: find
the average of column 3. This answer is the variance.

5. To find the standard deviation, o, square root the answer found in step 4.

L WA IVE, WO START 082 6727 928 21
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» FOR GROUPED DATA

Table:

Intervals f(frequency) | x(midpoint) | f.x (x-7) (x-) f(x -x7)?

The table used for a set of grouped data is slightly different as the frequency has to be taken
into account now.
Steps

1. Find the mean:

* the midpoint from intervals
« multiply each midpoint by the frequency
2. Subtract the mean from each of your values (Column 4).
3. Square each of the results (Column 5).
4. Multiply each square with the frequency (Column 6).
5. Add all the values in column 6, and divide by the total number of original values. i.e.: find
the average of column 6. This answer is the variance.

6. To find the standard deviation, o, square root the answer found in step 5.

Method 2

Using the calculator
The variance and/or standard deviation can be calculated easily with a calculator:
Although you are encouraged to use a calculator to calculate the standard deviation, you must

also be able to perform this calculation manually.

L WA IVE, WO START 082 6727 928 22, i
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» FOR UNGROUPED DATA

CASIO fx - ES PLUS to demonstrate this:

Steps

Step 1: Press “SET UP”. Select 2: STAT

Step 2: Press 1: 1 — VAR

Step 3: Enter the numbers one by one followed by the equals after each number.

Once you have completed entering all the data as described in step 3, press the AC button once.
Step 4: Press the “ shift” button and then the “1” button. (Notice that Mean is also an option
here, so you can use your calculator to determine the mean.)

Select 4: VAR

Step 5: Select 3: xon and then the “=" button.

Kwv 1

Finding the standard deviation manually for 5 test scores:

62% ; 80% ; 71% ; 51% ; 86%

> FOR GROUPED DATA

» Note that when using the calculator be sure to put the frequency mode on.

» On the CASIO fx - 82ES PLUS, this is done by pressing “SHIFT” then ”SET UP”.
» Scroll down and select 3:STAT. Then select 1: ON.

» Use midpoints as the x- values

» Then use the frequency

L WA IVE, WO START 082 6727 928 23, i
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» VARIATION

Note:

*  Within one/ two standard deviation intervals (max/min)

* How to calculate % of standard deviation intervals

* Range is directly proportional to standard deviation.

* The larger the standard deviation, the greater the variability of the data (the greater the

spread of the data)

* A large standard deviation indicates that the data values are far from the mean and a

small standard deviation indicates that they are clustered closely around the mean.

* Standard deviation with one (x-o; x +a)

» Standard deviation withone (x-2 a; X+ 2a)

L WA IVE, WO START 082 6727 928 243
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% SCATTER PLOTS

» In science, the scatter plot is widely used to present measurements of two or more
related variables.

» We say this is bivariate data.

» It is particularly useful when the variables of the y-axis are thought to be dependent
upon the values of the variable of the x-axis (usually an independent variable). »

Normal the first row indicate the x-axis

Note:
e The data points are plotted but joined the resulting pattern indicates the type and
strength of the relationship between two or more variables
Lo WIIERE TO START 082 6727.928 25 i
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THE LINE OF THE BEST FIT / REGRESSION LINE

» 1is the line drawn with the aim of having the same number of points above the line
as below the line in grade 11

> in grade 12 we use the equation ¥ = a + bx
» a- represent y- intercept
» b —represent the gradient or slope

» if x is given then substitute to get y or visa verse

+ HOW TO CALCULATE THE EQUATION

Casio

» MODE 2

» PRESS 2: A+BX

» ENTER DATA POINTS
» THEN PRESS AC

» THEN PRESS SHIFT 1
» THEN PRESS 5 : REG
» THENPRESS1:A

» THEN PRESS SHIFT 1
» THEN PRESS 5: REG
» THENPRESS2:B

» THEN PRESS AC

» THEN PRESS MODE 1 TO GET BACK TO NORMAL MODE

L WA IVE, WO START 082 6727 928 1L I
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v’ Able to state whether a trend is linear, quadratic (parabola) or exponential.

v" Outlier: a disable point(s) or incorrectly recorded

EXAMPLE OF AN OUTLIER POINT

outlier

L WA IVE, WO START

> TO DRAW THE LINE
» Calculate the x and y mean to create the point
» And then use the value ofa (0: a)
» Then join the two points
v INTERPRETATION
» Extrapolation : estimating outside the given domain
% SHAPE

v\ Interpolation
known | _ _ _ ______
yv-value '
: >
Corresponding x-value x
082 6727.928

24
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» Interpolation: estimating inside the given domain

SHAPE

v Interpolation

b o o e -

known >

-
]
V-value :
]
]
]
L}
1
1
]
]

Corresponding x-value x

v

“ RELATIONSHIP (CORRELATION)

> Positive trend/gradient: as the variable on the x-axis increases, the variable on the

yaxis also increases.

> Negative gradient/trend: as the variable on the x-axis increases, the variable on the y-

axis decreases.

+ CORRELATION (R)

» It is a value that give an indication of the strength of the association

» 1> 0 means positive association

» 1 <0 means negative association

» If the points on the scatter plot are close to the line of best fit, we have a strong
correlation or association between the two variables.

» If the points are not so close to the line of best fit, we have a weak correlation or

association between the two variables.

L WA IVE, WO START 082 6727 928 28, i
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* TYPES OF CORRELATION

» In analysing the scatter plot, you look for a pattern in the way the points lie.
Certain patterns tell you that correlations (relationships) exist between the two variables.

When describing the relationship between two variables displayed on a scatter plot, we should
comment on:
# The form — whether it is linear or non-linear (either a quadratic or exponential curve).
+ The direction — whether it is positive or negative

+ The strength — whether it is strong, moderate or weak.

<+ DIFFERENT TYPES OF CORRELATION

1. ZERO CORRELATION

The points are scattered randomly over the graph indicating no pattern between the two sets of

data. This tells you that there is no correlation between the two variables.

% SHAPE

A
[ ] 2
L ] o L J
@ ©
L J
@ L N J

L J k<l

L J Q L ]
i<
L ] [ ]
* >

2. STRONG POSITIVE CORRELATION

The points show a ,,band* that slopes upwards from bottom left to top right. As one variable
increases, the other variable also increases. Such a pattern shows a strong positive

correlation.

L. WHERE TO STARY 082 6727 928 L3 —
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% SHAPE

correlation.

% SHAPE

Y

3. STRONG NEGATIVE CORRELATION

The points show a ,,band* that slopes downwards from top left to bottom right. As one

variable increases, the other variable decreases. Such a pattern shows a strong negative

4. MODERATLY POSITIVE CORRELATION

closely as with the strong positive correlation.

< SHAPE
A
®
@ L J
@
L] o0
ee oo
k-2 Q9
oe o (5]
e o
o
| WHERE TO STARY 082 6727 928

The points are obviously clustered from bottom left to top right, but are not clustered together as

BO i,
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5. MODERATE NEGATIVE CORRELATION

The points are obviously clustered from top left to bottom right, but are not clustered together as

closely as with the strong negative correlation.

% SHAPE
A
.
cee
e o
ee o
eo
ee o
®
eee
oo

» In many real-life situations, scatter plots follow patterns that are approximately linear.
However, it might sometimes look as though there is no correlation between the

variables.

» The points might look as though they are randomly scattered over the plane.

However, on closer inspection you may be able to recognise a quadratic or an

exponential shape to the pattern of points or any other pattern.

% CONSIDER THE EXAMPLES GIVEN BELOW

QUADRATIC RELATIONSHIP
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+ The points move upwards from left to right until they reach a peak point. From the peak

point, they follow a downwards movement.

EXPONENTIAL RELATIONSHIP

4 The points in this scatter plot follow a curve from left to right, and show an exponential

correlation.
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%+ CORRELATION COEFFICIENT

Perfect negative linear

‘ correlation
i e ————
I A
| \ —1l<r<—07 Strong negati_ve linear
correlation
B TR 4
A
‘ —-0,7<r<-03 Weak negati\./e linear
correlation
e »

No significant linear

-03<r<03 .
correlation
B = -
A
correlation
B A
/ 07<r<l Strong posmye linear
correlation
rEEEEaE = ———
?
., Perfect positive linear
s correlation
»
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> DBE PAST PAPERS
KWV QP: 01
QUESTION 1

On a certain day a tour operator sent 11 tour buses to 11 different destinations.
The table below shows the number of passengers on each bus.

1.1 Calculate the mean number of passengers travelling in a tour bus. (2)
1.2 Write down the five-number summary of the data. (3)
1.3 Draw a box and whisker diagram for the data. Use the number line provided in the
ANSWER BOOK. (2)
1.4 Refer to the box and whisker diagram and comment on the skewness of the data set. (1)
1.5 Calculate the standard deviation for this data set. (2)
1.6 A tour is regarded as popular if the number of passengers on a tour bus is one
standard deviation above the mean. How many destinations were popular on this
particular day? )
[12]
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L. WHERE TO START

QUESTION 2

On the first school day of each month information is recorded about the temperature at midday
(in °C) and the number of 500 m( bottles of water that were sold at the tuck shop of a certain
school during the lunch break. The data is shown in the table below and represented on the
scatter plot. The least squares regression line for this data is drawn on the scatter plot.

Temperature at
midday (in °C)

18 | 21 19 | 26

W
(]
w
h

36 | 40 | 38 30

]
n

Number of bottles of
water (500 mf)

75

Scatter plot

70

65

60

55

50

45

40

35

30

Number of bottles of water (500 m{)

25

20

15

10

20 25 30 35 40

Temperature at midday (in °C)

2.1 Identify an outlier in the data.

2.2 Determine the equation of the least squares regression line.

23 Estimate the number of 500 m( bottles of water that will be sold if the temperature is

28 °C at midday.

24 Refer to the scatter plot. Would you say that the relation between the temperature at
midday and the number of 500 m( bottles of water sold is weak or strong? Motivate

your answer.

|39
wn

Give a reason why the observed trend for this data cannot continue indefinitely.

082 6727 928
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KWV MEMO: 01
QUESTION/VRAAG 1
8 8 | 1012161920 (21 (24|25 |26
1.1 — 189 V189
MesnCamiddatds = ETY Answer only: Full marks
=17.18 Slegs antwoord: Volpunte v answer
(2)
1.2 | Min= 8, max =26 v/ min. max
Median/Mediaan = 19 v  median
Q:1=10, Q3=24 vQ1 &Qs
- (8:10:19:24:26)
3
1.3
» e v box/boks/mond
(8T T T T T T Bl s
6 10 14 18 22 26
()
1.4 | The data is skewed to the left/Die data is skeef na links. v/ answer
OR/OF (1)
Negatively skewed/Negatief skeef v’ answer
@
1.5 SD/SA = 6.46 v'v' answer
()]
1.6 17.18 + 6.46 = 23.64 v interval
. 3 destinations/bestemmings v answer
()]
[12]
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QUESTION/VRAAG2

Temperature at
. S
mildday (in.7C) 18 | 21 | 19 | 26 | 32|35 | 36 | 40 | 38 | 30 | 25
Middaguur-
temperatuur (in °C)
Number of bottles of
- o 5 -
water (300 mf) 12 (15 |13 [ 31 |46 | 51|57 |70 |63 | 53|23
Getal bottels water
(500 m()
2.1 | (30:53) v answer
1)
2.2 | a=-38.51 v value a
b=12.68 v value b
y=2.68x — 38.51 v’ equation
3)
2.3 | .y ~36.53 bottles v'v answer
()
OR/OF .
3 ~2.68(28) — 38.51 : substitution
~ 36.53 bottles answer @
2.4 | Strong/Sterk v strong/sterk
The majority of the points lie close to the regression line./Die meerderheid | v reason/rede
punte Ié naby die regressielyn. 2)
OR/OF
Strong/Sterk v strong/sterk
r=20.98 v’ reason'rede
(2)
2.5 | Temperature cannot rise beyond a certain point as this would be life v’ reason/rede
threatening OR there is only so much water one can consume before it (1)
becomes a risk to your health (hyponatremia)./Temperatuur kan nie hoér
as 'n sekere punt styg nie, anders raak dit lewensgevaarlik. OF ‘n persoon
kan net ‘n sekere hoeveelheid water inneem, anders raak dit ‘n
gesondheidsrisiko [9]
. WHERE TO START 082 6727 928 BL e,
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KWV QP: 02
QUESTION 1

the cost (in thousands of rands) are shown in the table below.

An IT company writes programs for apps. The time taken (in hours) to write the programs and

TIME TAKEN I
2 2 2
(IN HOURS) 5 7 5 8 (10 | 13 |15 |20 | 18 | 25 | 23
COST (IN THOUSANDS 5
OF RANDS) 10 | 10 | 15 ) 12 (20 | 25 | 28 | 32 | 28 | 40 | 30
1.1 Determine the equation of the least squares regression line. (3)
122 Use the equation of the least squares regression line to predict the cost. in rands, of an
app that will take 16 hours to write. 2)
1.3 Calculate the correlation coefficient of the data. (1
1.4 For each app that the company writes, there is a cost that is independent of the
number of hours spent on writing the app. Calculate this cost (in rands). (2)
8]
QUESTION 2
The commission earned, in thousands of rands, by the salesmen of a particular company in a
certain month is shown in the table below.
COMMISSION EARNED FREQUENCY
(IN THOUSANDS OF RANDS)
20<x <40 7
40 <x <60 6
60 <x <80 8
80 <x <100 10
100 <x <120 4
2: Write down the modal class of the data. (1)
22 Complete the cumulative frequency column in the table given in the
ANSWER BOOK. (2
23 Draw an ogive (cumulative frequency curve) to represent the data on the grid
provided in the ANSWER BOOK. 4)
24 A salesman receives a bonus if his commission is more than R90 000 for the month.
Calculate how many of the salesmen received bonuses for this month. (2)
2.5 Determine the approximate mean commission earned by the salesmen in this month
correct to the nearest thousand rand. 3)
[12]
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KWV MEMO: 02

QUESTION/VRAAG/VRAAG 1

TIME TAKEN <
(IN HOURS) 5 7 5 8 10 | 13 | 15 [ 20 [ 18 | 25 | 23
COST (IN
THOUSANDS OF 10 | 10 | 15 | 12 [ 20 | 25 | 28 | 32 | 28 | 40 | 30
RANDS)

1.1 | a=4.806...=4.81 v a=481
b=1323...=132 v b=132
y=481+132x v’ equation

(3)

1.2 | Cost=25.974... = 25,97 thousand rand (calculator) v 25,97

=R25970 v" answer (in Rands)
(2)
OR/OF
y=481+132(16) v substitution
y=2593
Cost =R25930 v answer (in Rands)
2)
1.3 | r=0.949...=0.95 v answer
(1)
1.4 |x=0 vVx=0
y=4.81 OR (4.80647)
.. R4 810 OR R4806.47 v’ answer
(2
[8]
.. WHERE TO START 082 6727 928
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QUESTION/VRAAG 2

2.1 | modal class: 80 <x <100 v correct class (1)
20
Commission earned .
. Cumulative
(in thousands of Frequency Foiinanie
Rands) 1 ;
20<x<40 7 7
40 <x <60 6 13
60 <x <80 8 21 v 13;21
80 <x <100 10 31
100 <x <120 4 35 v'31:35 )
2.3
- gely v’ grounded/geanker
v  upper limits/
boonste limiet
‘,/' v cum frequency‘
et Kum frekwensie
30 ,/ v’ shape/vorm
> /
9 /
a /
= 7
=3
£ /
v 20 //
& /
b
E =
=
S s
10
7
o
/
/
/
7
7
0 «
0 20 40 60 80 100 120
Commission earned (in thousands of Rands) @
2.4 | No. of salesmen awarded bonuses: 35— 26 v accept (25 - 27)
=9 salesmen v accept (8 — 10)
2)
5 5 . _(30x7)+(50x6)+(70x8) +(90x10) +(110x 4) v top line using
<5 | Estimated mean = = midpts & freq
2410 v’ 2410
35
= 68.86 thousand rand or R68 857.14 Zoanswer acarcsl
=R69 000 or 69 thousand rand 3)
[12]
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KWV QP : 03
QUESTION 1

The monthly profit (in thousands of rands) made by a company in a year is given in the
table below.

110 112 156 164 167 169

171 176 192 228 278 360

1.1 Calculate the:

1:3:1 Mean profit for the year (3)
112 Median profit for the year (1)
1.2 On the number line provided in the ANSWER BOOK, draw a box and whisker
diagram to represent the data. 2)
1.3 Hence, determine the interquartile range of the data. (1)
1.4 Comment on the skewness in the distribution of the data. (1)
1.5 For the given data:
L5:1 Calculate the standard deviation (D
1.5:2 Determine the number of months in which the profit was less than one
standard deviation below the mean (2)
[11]
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QUESTION 2

It is said that the number of times that a cricket chirps in a minute gives a very good indication
of the air temperature (in °C). The table below shows the information recorded during an
observation study.

CHIRPS AIR TEMPERATURE
PER MINUTE IN°C
32 8
40 10
52 i 12
76 15 ]
92 17
112 7 20
i 128 25
180 28
184 30
B 200 35 N
2.1 Represent the data above on the grid provided in the ANSWER BOOK. 3)
2.2 Explain why the claim, 'gives a very good indication', is TRUE. (1)
2.3 Determine the equation of the least squares regression line of the data. 3)
2.4 Predict the air temperature (in °C) if a cricket chirps 80 times a minute. g%
. WHERE TO START 082 6727 928 A2
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KWV MEMO: 03

QUESTION/VRAAG 1
110 112 156 164 167 169
171 176 192 228 278 360
141 ¢ , . 2283
Mean/Gemiddelde = = 7 oo
=190.25 v answer
Mean profit/Gemiddelde wins =R190250.00 or 190,25 thousand rands v answer in
thousands
of rands
3)
1:1:2 5 169+171
Median = + =170 thousand rands
_ Rl7Z) 000 v’ answer
1)
1.2
r— 2 ]
v’ whiskers
T 1}0 T T T 170 T '21'0 T T T T 3§0 L 4 quartiles
100 140 100 359 220 260 300 340 380
)
13 [1R=Q;-Q
=210 — 160 thousand rands
=R50 000 v answer
€]
1.4 | Skewed to the right or positively skewed. v’ answer
€]
151 | 0=67.04118759 thousand rands
=R67 041,19 v answer
€))
1.5.2 | X — o =123.21 thousand rands v lower
For 2 months the profit was less than one standard deviation below the mean. limit
v answer
)
[11]
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QUESTION/FRAA4AG 2

Air temperature ~ 16°C (graph: Accept between 15°C and 17°C)

CHIRPS/TJIRPGELUIDE AIR TEMPERATURE/
PER MINUTE/ LUGTEMPERATUUR
PER MINUUT IN °C
32 8
40 10
52 12
76 15
92 17
112 20
128 25
180 28
184 30
200 35
2.1
SCATTER PLOT/SPREIDIAGRAM
= 40 ]
=~ 1
S 30 3 marks:
= - All points correct
o ey 528 2 marks:
E > N 6 — 9 points
= correct
‘é 10
g— 1 mark:
:_E 0 3 — 5 points
E ] 20 40 60 80 100 120 140 160 180 200 correct
h Chirps per minute/Zjirpgeluide per minuut
3
2.2 | The points lie almost in a straight line. This suggests a very strong positive v’ justify with
relationship between the number of chirps per minute and the temperature straight line /
of the air. Motivering
Die punte lé amper in 'n reguitlyn, wat beteken dat daar 'n baie sterk mbv
positiewe verband tussen die aantal tjirpgeluide per minuur en die reguitlyn
lugtemperatruur is.
(1)
OR/OF
¥ = 0.99 so there is a very strong positive relationship between the number v link with
of chirps per minute and the temperature of the air. gebruik
r = 0.99, dus is daar 'n baie sterk positiewe verband tussen die aantal r=0.99
kriekgeluide per minuut en die lugtemperatuur. om te motiveer
(1)
23 | a=397 v a=397
b=0.15 v b=0.15
y=3.97+0.15x v’ equation
3
2.4 | Air temperature ~ 15.67°C  (calculator) v' v answer
2
OR
y~3.97+ 0.15(80) v’ substitution
~ 15.97°C v  answer
2
OR

v'v' answer

()

[0]
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1.1

1.3

14

1.5

L. WHERE TO START

KWV QP: 04

QUESTION 1

Each child in a group of four-year-old children was given the same puzzle to complete.
The time taken (in minutes) by each child to complete the puzzle is shown in the table below.

TIME TAKEN (1) NUMBER OF

(IN MINUTES) CHILDREN
2<t<L6 2
6<t<10 10
10<t<14 9
14<t<18 T
18<t <22 8
22<t<£26 7
26<t <30 2

How many children completed the puzzle?
Calculate the estimated mean time taken to complete the puzzle.

Complete the cumulative frequency column in the table given in the ANSWER
BOOK.

Draw a cumulative frequency graph (ogive) to represent the data on the grid provided
in the ANSWER BOOK.

Use the graph to determine the median time taken to complete the puzzle.

082 6727 928

(1)
(2)

(2)

3)

(2)
[10]
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QUESTION 2

Learners who scored a mark below 50% in a Mathematics test were selected to use a computer-
based programme as part of an intervention strategy. On completing the programme. these
learners wrote a second test to determine the effectiveness of the intervention strategy. The
mark (as a percentage) scored by 15 of these learners in both tests is given in the table below.

LEARNER | L1 (L2 | L3 | L4 | L5 |Le | L7 | L8 | L9 (L10|L11|L12|L13|L14|L15
T];:f,l)- 1 10 | 18 [ 23 | 24 | 27 | 34 | 34 | 36 | 37 | 39 | 40 | 44 | 45 | 48 | 49
70
TEST 2 :
33 |21 [ 32| 20| 58|43 |49 |48 |41 | 55|50 |45 |62 | 68 | 60
(%)
21 Determine the equation of the least squares regression line., 3)
22 A leamer's mark in the first test was 15 out of a maximum of 50 marks.
221 Write down the learner’s mark for this test as a percentage. (1)
222 Predict the learner's mark for the second test. Give your answer to the
nearest integer. (2)
23 For the 15 learners above. the mean mark of the second test is 45.67% and the
standard deviation is 13.88%. The teacher discovered that he forgot to add the marks
of the last question to the total mark of each of these learners. All the learners scored
full marks in the last question. When the marks of the last question are added. the
new mean mark is 50.67%.
2.3.1 What is the standard deviation after the marks for the last question are
added to each learner's total? (2)
232 What is the total mark of the last question? (2)
(10]
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KWV MEMO: 04
QUESTION/VRAAG 1
1.1 | 45 children v answer
&)
1.2 2 DA (4x2)+(8x10)+(12x9)+(16x 7)+ (20x 8)+(24 x 7)+ (28 x 2)
n 45
- 692 - ; v 692
Sy OR x=1538 mmutes | Apqyweronly: full marks ARt
(2
13
Time taken (7) Number of Cumulative
(in minutes) children frequency
2<t<6 2 2
v first 4 cum freq
6<t<10 10 12 correct
v
e —— 5 1 last 3 cum freq
correct
14<t <18 7 28
18 <t <22 8 36
22<1<26 - 43
26<t<30 2 45
@
1.4
CUMULATIVE FREQUENCY GRAPH
(OGIVE)
50
—— )
P am
40 v oloti
" plotting cum
;:‘ // freq at upper
3 - limits correctly
g A (all points)
t // v shape (smooth)
£ 2 ST ™ C ,i' v grounding (2:0)
';:‘ // |
= ASEEE
C 10 // :
/ 1
|
0 "/
5 10 15 20 25 30
Time in minutes
€))
1.5 | On graph at the y-value of 22,5 or 23 v graph
Median = * 15 minutes. Answer only: full marks v answer
(2)
[10]
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QUESTION/VRAAG 2

2.1 a=1244

v value of a

b =098 Answer only: full marks v value of b
y=12.44 + 098x v' equation
©)]
2.9
221 Percentage = ExlOO
50
=30% v’ answer
)]
222 | y=12.44 + 098x
y =12.44 + 0,98(30) v substitution of 30
$ = 4184
=42 <
i 42 Answer only: full marks v answer as integer
2 o )
y =41.87 (if using calculator) v value of y
y =42 v’ answer as integer
)
OR
.. 21
y=— v v answer
50
2
2.3.1 | standard deviation =13,88 v’ v answer
2
232 | x=50,67-45,67 v' 50,67-45,67
=59% Answer only: full marks oanswer
@
[10]
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