Strand 1: Statistics & Probability

Statistics

1) The Basics:

a) Terminology:

Numerical: data is numbers

e.g.s shoe size, height, rainfall, number of kids in a family
Categorical: data is text

e.g.s favourite phone brand, tv programme, hair colour
Discrete: numerical data that can only take on set values
(generally whole numbers)

e.g.s shoe size, number of kids in family

Continuous: numerical data that can take on a range of
values (can be decimals)

e.g.s rainfall in mm, weight, height

Ordinal: categorical data that can be put into order

e.g. grades in an exam A, B, C....

Nominal: categorical data that cannot be put inte erder
e.g. phone brand

Primary Data: data collected by person who's going to use it
Secondary Data: data that's already available e.g. internet,
magazines

The population is the entire group being studied.

A sample is a group that is selected from the population.
A census is a survey of the whole population.

A sampling frame is a list of all those within a population
who can be sampled.

An outlier is an extreme value that is not typical of other
values in the data set.

Bias can mean something which sways a respondent in a
particular way or another, in a survey/questionnaire. The
term bias can also be used if a sample doesn't reflect the
population. E.g. selecting people coming out of Lidl and
asking them their opinion on shopping in non-Irish owned
retailers.

b) Collecting Data:
Notes: When selecting people to survey it is important that:
»  the sample is selected randemly to avoid bias
»  the sample represent the population
»  the sample is sufficiently large
Methods of Collecting Data:
¢ Phone Interview:
Advs: questions can be explained can select sample from
entire population
Disadvs: expensive compared to post or online
*  Online Questionnaire:
Advs: cheap, anonymous so answers are more honest
Disadvs: people may not respond, not representative of
entire population...only those that are online
*  Face to Face Interview:
Advs: questions can be explained
Disadvs: people might not answer honestly when asked in
person, expensive and not random
*  Postal Questionnaire:
Advs: not expensive
Disadvs: people don't always respond
¢  Observation:
Advs: low cost, easy to carry out
Disadvs: not suitable for some surveys, questions can't be
explained
Tips for designing a questionnaire:
Use clear & simple language
Begin with simple questions
Accommodate all possible answers
Contain no leading questions
Be as brief as possible
Be clear where answers should be recorded
Avoid personal questions

2) Graphing Data from Junior Cert:

a) Bar Charts:
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b) Trend Graphs:
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c) Line Plots:
Types of Shoes
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Notes:

> Clear columns and rows of 'x' (See Diagram)
»  Each column labelled

»  Can be used for categorical data

d) Pie Charts:

Car

Notes:
Circle drawn with compass

v

>  Angles measured with protractor
#>  Label sectors and angles of the pie chart
> Can be used for categorical data

e) Histograms:
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Notes:
>  Different to bar chart as there is a scale along
the bottom as well
»  Axes labelled and evenly scaled
Axes and bars drawn with ruler
»  Can be used for continuous numerical data
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f) Stem & Leaf Plots:

Stem Leaf
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Notes:

#»  Clear columns and rows of numbers (see diagram)
>  Key MUST be included (see diagram)

»  Can use comma separated list for leaves also

>

Can use back-to-back plots to compare two sets of data (bivariate data)

3) Analysing Data:

a) Measures of Centre:

values
e.g. Data:1,4,3,5,4,2,1

1+4+3+5+4+2+1
Mean= ——— X = 2.86

7
¢  Only used with numerical data
e Advs: uses all the data
¢  Disadvs: affected by outliers

2. Mode: the value that appears the most often
eg.Data: 2,3,1,2,5,4,2,1,2
Mode = 2 (as it appears 4 times)

1. Mean: the sum of all the values divided by the number of

3. Median: the middle value (list must be in ascending order)
eg.Data: 2,1,3,3,2,5,3,2,1
Rearrange in order first:i 1,1,2,2,2,3,3,3,5
=> Median = 2
¢ Used only with numerical data
e Advs: Easy to calculate, not heavily affected by outliers
*  Disadvs: Does not use all the data

b) Measures of Spread:

Note: For the following, the list of values should be in
ascending order

Range: the difference between the max and the min value
e.g. Data: 20, 40, 40, 45, 60 => Range = 60 - 20 = 40

e Can be used for numerical but the only one that can be used
for categorical data

e Advs: Not affected by outliers, can be used for any data

+  Disadvs: There is not always a mode, does not use all the
data




4) Frequency Distributions:

a) Frequency Distributions:
* A frequency distribution is a way of grouping together a
large amount of data into a table. E.g.
No. in Household | 2 |13 4 |56 7

No. of People 6 8|14 114 1

e Always remember what this table represents.....i.e. a full list
of data: 2,2,2,2,2,2,3,3,3,3,3,3,3,3, 4, 4.

b) Mean, Mode and Median of a Frequency Distribution:

Mode: Can be read straight away from the table on the left
=> Mode = 4 as it appears the most often (14 fimes)

Mean:

O We could add up all the values in the full list, shown below
the table above, and then divide by 44

O Quicker way is to multiply the columns together from the
table i.e. (2x6)+(3x8)+(4x14)+(5x11)+(6x4)+(7x1)

We then divide this by 44 to get a mean of 4.04

Median:

O Count up how many values we have in total by adding the
bottomrowie 6 +8+14+11+4+1=44

O This means that the median here will be the average of the
22nd and 23rd values.

O We can find the 22nd and 23rd values from the table
above i.e. the first 14 values are ‘2" and ‘3" and the next
14 values are '4', which would include the 22nd and 23rd
values
=> Median = === 4

Question 1

The diagram below shows the results of a survey of how often a group of adults checked their
social media accounts, each day. The results for WhatsApp are not shown.

How often do you check your social media accounts?

Several times About Less
a day once a day often
Facebook 51% 23% 26%
Instagram 42% ‘ 21% 37%
Twitter 25% 17% 58%
WhatsApp

(a) Use the diagram to answer the following two questions.

In each case, tick (v') the correct box only.

(i) The percentage who checked their Instagram account about once a day was:

15% 21%

[] []

37% 51%

[] L]




(b)

Question 2

1
(ii) The account that exactly " of users checked several times a day was:

Facebook Instagram Snapchat Twitter

[] [] [ [

The results for WhatsApp are in the table below.
Use the values in the table to complete the diagram above.
It may be useful to use a ruler. You don’t need to shade the diagram.

Results for WhatsApp
Several times a day: 60%
About once a day: 20%
Less often: 20%

The students in a class used clinometers and metre sticks to find the height of their school.
Each student measured the angle of elevation from a given point to the roof of the school.
These angles are shown in the table below.

63° 63° 63° 62°
61° 60° 58° 57°
57° 56° 56° 55°

(a) Work out the median of the angles measured by the students.

(b) Keith finds the mean of the angles.
Mairéad finds the mode of the angles.
Should their answers be the same, or different? Give a reason for your answer.

Answer: the same different
(Tick (v') one box only) \:' D
Reason:




Question 3

All the students in fourth year in a school took part in a long-jump competition.
The results are shown in the following frequency table.

Distance
jumped (cm)

200 — 250 | 250 — 300 | 300 — 350 | 350 — 400 | 400 — 450 | 450 — 500

NI 10 15 25 32 10 3
students

(a) In total, how many students took part in the competition?

Answer:

(b) Whatis the modal group of the frequency table? Tick (¥') one box only.

300 — 350 350 — 400 400 — 450 450 — 500

[] [] [] []

(c) To qualify for the final, a student must jump 415 cm or more.

(i) What is the least number of students who could have qualified for the final?

Answer:

(ii) What is the greatest number of students who could have qualified for the final?

Answer:




(d) Draw a histogram to represent the data from the frequency table.
Use the axes and scales below.
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(e) The median distance jumped was 331 cm.

Explain what this means, in terms of how far the students jumped in the long-jump
competition.

There are 15 boxers in a boxing club. The weight of each boxer (in kg) is shown in the table below.

47 49 49 50 56
57 58 65 67 68
69 69 69 75 79

(i) Complete the stem and leaf diagram below to show this data.

Key: 5 6 =




Success Criteria
Can l:

Identify categorical data 9

Identify numerical data  ?

Identify discrete numerical data 2

Identify continuous numerical data 9

Define primary data ?

Define secondary data 9

Design a questionnaire with appropriate questions 2
Identify bias in questions 2

Understand the term population in stats 9

Understand the term sample in stats 9

Define and calculate the mode ?

Define and calculate the median 9

Define and calculate the mean of a list of numbers 2
Calculate the range 9

Decide which average best represents the data given 9
Calculate the mean of a frequency distribution table 5
Calculate the mode of a frequency distribution table 5
Draw a line plot 9

Interpret data from a line plot 5

Draw a bar chart 2

Interpret data from a bar chart 5

Interpret data from a pie chart 5

Draw a stem & leaf diagram 2

Interpret a stem & leaf diagram 9

Draw a histogram 2

Interpret data from a histogram 5

Identify what is misleading graphs 9
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Strand 1: Statistics & Probability

Probability
1) The Basics of Counting:

a) Fundamental Principle Of Counting:

If one event has m possible outcomes and a second event has n
possible outcomes, then there are m x n total possible outcomes
for the two events together.

e.g. 2 starters and 5 main courses => 10 possible dinner options

b) A Deck Of Cards:
¢ 52 Cards inadeck
* 4 suits: Spades & Clubs (black), Hearts & Diamonds (red)

*  Picture Cards: Jack, Queen and King in each suit (12 in total)

c) Different Strategies:
1) We can simply list all possible outcomes.
2) We can make out a two-way table, if there are more than two
trials.
e.g. tossing a coin two or more times

3) Sometimes it can be useful to make out a tree diagram, for
showing all possible outcomes of two or more trials.

e.g. chance of picking one yellow and a blue bead from a bag of
6 yellow, 5 blue

2) Basics of Probability:

a) Definition of Probability:
¢  The probability of an event occurring is:

number of successful outcomes

total number of outcomes

e.g. bag with 5 red and 4 green beads
P(Green) = —:

b) Terminology:

1. Trial: doing an experiment in probability e.g. tossing a coin

2. Outcome: one of the possible results of the trial e.g. a 6 when
throwing a die

3. Sample space is the set of all possible outcomes in a trial.

4. Event is the occurrence of one or more specific outcomes.

5. Probability is the measure of the chance of an event
happening.

Note:

> Probability values must be between O and 1 (see scale below)
| | | | B |
1 1 1 I 1
0 Ya ¥ % 1
0% 25% 50% 75% 100%
0.00 0.25 0.5 0.75 1.00

Impossible Unlikely Evens Chance Likely Certain

c) Relative Frequency and Carrying Out Experiments:

*  We can carry out an experiment or trials to estimate the
probability of an event occurring.
e.g. throwing a die to see how many 6's we get

¢ If you throw a die 20 times and a 6 comes up 3 times we
could estimate the probability of throwing a 6 to be i

¢  This estimate we get from carrying out trials, is called the
Relative Frequency.

*  More frials are done => closer the rel freq and probability.

3) Set Theory and Probability:

Notes:
>  Sets can be used to help solve probability problems.
»  Remember that A N B represents A AND B whereas A U B

represents A OR B.

Facebook only?

¢ The Venn Diagram for this problem is shown on the right.

Example: 20 people asked if they preferred Facebook or Twitter. 10
said Facebook, 7 said Twitter and 4 said neither. Person selected at
random from the group..what is the probability that the person selected:
i) chose Facebook and Twitter ii) chose Facebook or Twitter iii) chose

*  Firstly, we need to draw a Venn Diagram to represent the problem.
* 4 people chose neither => 16 people chose Facebook or Twitter
¢ As 10 chose Facebook and 7 chose Twitter => 1 person chose both

#U =20

i) P(Chose Facebook AND Twitter) = FN T = ﬁ
ii) P(Chose Facebook OR Twitter) = FUT = :—Z =§
9

iii) P(Chose Facebook Only) = =




Question 1

A shop sells chicken wraps.
There are four different sauces and three
different types of chicken, as shown in the table.

Sauce Chicken
BBQ Sauce Plain
Mayonnaise .
Fried
Hot Sauce
Sweet Chilli Tikka
Source: www.safefood.eu. Altered.

(a) Margaret picks one of the four sauces at random.
Write down the probability that she picks Hot Sauce.

Answer:

Margaret picks one sauce and one type of chicken.
(b) (i) Fillin the spaces below to show three different combinations that Margaret could pick.
One is already done.

Combination 1: Hot Sauce and Plain Chicken
Combination 2: and
Combination 3: and

(ii) Work out the total number of different possible combinations that Margaret
could pick.

The table below shows the calories in a fried chicken wrap.
Margaret is going to draw a pie chart to show this information.
The angles of some of the sectors are shown in the table.

Ingredient | Number of Calories (kcal) | Angle in Pie Chart

Wrap 150 90°
Fried chicken 240 144°
Cheese 130
Mayonnaise

Total 600




(c) Work out the number of calories in the mayonnaise in the wrap.
Write your answer in the appropriate space in the table above.

(d) (i) Write the total number of degrees in the pie chart in the appropriate space in the
table above.

(ii) Work out the sizes of the two missing angles in the pie chart.
Write each answer in the appropriate space in the table above.

(iii) Complete the pie chart below to show the information in the table.
Label each sector clearly with the name of the ingredient and the size of the angle.

Fried Chicken Wrap: Calories

10



Question 2
Maria is playing a game. She rolls the die and spins the spinner shown.

>

Die Spinner

(a) Complete the table below to show all of the possible outcomes. Three are already done
for you. For example, 6 C means that Maria got a 6 on the die and a C on the spinner.

Spinner
A B C
1 1B
2
3 3A
2
a
4
5
6 6C

(b) How many different possible outcomes are there, in total?

(c) Listall of the outcomes that have an even number and B.

(d) Each outcome in the table is equally likely.
What is the probability that Maria will get an even number and B?

Answer = ——

11



Question 3

(a) Lynda spins the spinner shown below. It has three sectors: grey, black, and white.

(i) Measure the size of the angle in each sector of Lynda’s spinner.
Write your values into the table below.

Sector Grey Black White

Size of angle
(degrees)

Lynda is going to spin her spinner 60 times.
(ii) Use your answer to part (a)(i) to estimate how many times you would expect it to land
on grey.

(b) The table below shows the probability of four events, A, B, C, and D.

(i)  Fillin the 4 missing values in the table below, to show the probability of each event as
a fraction, a percentage, and a decimal. Write the fraction in its simplest form.

Probability
Event
Fraction Percentage Decimal

1
1

B - 0-5
2
2

c = 40%
5

D 2%

12



(ii) Mark and label the probability of each of the events A, B, C, and D on the scale below.

0O 01 02 03 04 05 06 07 08 09 1
Success Criteria
Can l:

List the outcomes of an event 9

Apply the Fundamental principle of Counting 2

Understand probability is measured onscale fromOand 1 9
Draw the probability scale 9

Label the probability scale using numbers and words 9

Find the probability of equally likely outcomes 2

Use sample spaces?

Estimate probability from experiments 9

=4 =2 =4 4 4 4 2

Reflection on Strand 1

13



Strand 2: Geometry & Trigonometry

Co- ordinate Geometry
1) The Basics:

a) Cartesian Plane/Coordinates: c) Slope:

Notes: Notes:

»  Coordinates must be listed in brackets with a commain | »  Slope is a measure of the steepness of aline.
between the two humbers » _ Slopes can be negative or positive:

»  We always list the X value first and the Y value
second...see examples in diagram above.
> The point (0,0), shown in purple, is also called the
Origin,
» The X and Y axes divides the plane up into 4 quadrants
©  Quadrant 1is top right of the plane and they

©)

Positive Slope
("Puff Puff Positive")

©

Negative Slope
("Nice Negative")

are numbered in an anti-clockwise direction

There are three different ways we can find it:

A L4
Y (2,3)
ol 38 s
42
(=3,1)
O -1
i (0,0)
L L L 4 L >
= et
§ +-1
I e
(=1.5,—2.5)+-3

Formula when we know 2 points:

Slope |AB|
V2=

Xz — X1

Tables pg 18

When given diagram:

1
| Rise
/.o
Run

]
m

Slope = Sx
P = Run

Not in Tables

b) Distance/Midpoint Formula:

N
>
Distance |AB|

Boavd | Al —x+0a—n? Al

Midpoint of AB

a P f

bate) X, t+X Y1t

( TR ) >
Tables pg 18

d) Equation of a line:
Notes:

A unique licence plate that identifies a particular line.
To use the formula, we have to know:
o Apoint on the line

o The slope of the line (See section above)

Once we know the two things above we use the formula:

Tables pg 18

The equation of a line can also be given in the form:

Tables pg 18

e) Intersecting Lines:

We can find where two lines meet by solving the equations
simultaneously. See Algebra - Section 5

f) Graphing/Sketching Lines:

&y mte S B

where 'm’ = the slope and ‘c’ = the y-intercept (where the line
crosses the y-axis)
Example: A line with equation y = 3x - 5 has a slope of 3 and crosses
the y-axis at the point (0O, -5).

Easiest method: Find where the line crosses the x-axis (y =
0) and the y-axis (x = 0)

2) Parallel Lines:

Parallel Lines:

Not in
Tables

/

m

yd
A
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Question 1

The weight of each baby in a group was measured every 3 months, for the first 12 months of life.
Some of the results are shown in Table 1 below.

Table 1
Age of the babies (months) 0 3 6 9
Mean weight of the babies (kg) 3 7

The points A(0,3) and B(6,7) are shown on the co-ordinate diagram below.

Y%
1671

121

10T

Mean weight of the babies (kg)
co

Age of the babies (months)

(a) Drawtheline AB on the co-ordinate diagram.

(b) Complete the following sentence:

“The point B represents the mean weight of the babies after months.”

Assume that the mean weight of the babies in the group increased in a linear pattern over the first
18 months of life.

(c) Usetheline AB to estimate the mean weight of the babies after 3 months and after 9
months. Write these values into Table 1. Show your work on the diagram.

15



2
(d) The slope of the line AB is 3 Explain what this slope means in the context of this question.

(e) Theline AB has equation:

y—3x+

Use this to estimate the mean weight of the babies after 18 months.
Show your working out.

Question 2

The graph on the co-ordinate diagram below shows the relationship between degrees Celsius (°C)
and degrees Fahrenheit (°F). The axes do not start at (0, 0) in the diagram.

103 1
102 1
101 1
100 1

Temperature in Fahrenheit (°F)
(U]
=

Temperature in Celsius (°C)

16



(a) For parts (a)(i) and (a)(ii), show your work on the diagram above.

(i)  Normal temperature for an adult is 37°C. Answer:
Write 37°C in degrees Fahrenheit. ’
(ii)) A temperature above 100-4°F is a high Answer:
temperature. Write 100-4°F in degrees Celsius. ’

(b) The point S is marked on the graph. Estimate the co-ordinates of the point S.

(c) The points (35,95) and (30, 86) are also on the graph of the line.
Use these two points to work out the slope of the graph.

Question 3
The quadrilateral ABCD is shown in the co-ordinate diagram below.

A Y A D

=

4

(a) Complete the table below to show the co-ordinates of the four corners of ABCD.

Point

A

B

C

D

Co-ordinates

(2,4)

(2,0)

17




(b) On the diagram above, draw the image of ABCD under axial symmetry in the x-axis.

(c) Work out the area of the shape ABCD.
To do this, you might need to find the area of a rectangle and a triangle.

(d) The perimeter of ABCD is made up of these four line segments:
[AB] [BC] [CD] [AD]

Write each line segment from the list above into the correct place in the table below,
to match each line segment to its equation. Use each line segment only once.
[BC] is already done for you.

Equation Line segment
x=2
y=20 [BC]
y=4

y=x-—7

18



Success Criteria

Can I:

Find the slope of a line froma g

Identify where a line cuts the x
Identify where a line cuts the y
Verify a pointis on a line 2

= =2 =4 =4 =842

Strand 2:

Plot points on the Cartesian Plane 9
Find the distance between two points
Find the midpoint between two points
Find the slope of a line given two points
Find the slope of a line given the equation

)
)
1)
19

raph 9

Remember parallel lines have equal slopes 2
Find the equation of a line given a slope and a point

5
-axis 9
-axis 9

Trigonometry & Geometry

Trigonometry

1) The Basics:

a) Calculator Use:
Notes:
»  Make sure your calculator is in 'Degree’ mode i.e. there is a
'DEG' or a ‘D' on the top of your screen.
If you know the angle, and you want to find Sin, Cos or Tan
of it, you can just type it in straight.

e.g.sin52 = 0.788
When looking for an angle, then you need to use the SHIFT
or 2ndF button in the top left corner of the calculator.
e.g.Cos A =0.4534
= A= [SHIFT] [cos] [0.4534|[ = ] 63.04°
To change between degrees and degrees and minutes as well.
The button on the Casio calculator for doing that is:

>

<4 I Press this after getting the answer. l

b) Clinometer
¢ We can measure angles of elevation / depression using a
clinometer, as shown below:

c) Angles of Elevation / Depression:

<~ Angle of elevation

'ﬁ* — Angle of depression

19




2) Right Angled Triangles:

a) Pythagoras’ Theorem:
Notes:

e  We can use Pythagoras' Theorem if we know two sides of a
right-angled triangle and we want to find the third side i.e.

b) Sine, Cosine, Tan Ratios:

Notes:

e 'O'isabreek letter called 'theta'. It is often used to
represent angles.

Tables e Another way to remember the sin, cos and tan ratios is Silly
w - pg 16 Old Harry, Caught A Herring, Trawling Off America
(SOHCAHTOA)
e  Make sure and label the hypotenuse correctly when using Tables pg 16
this theorem. o . oPP
. ; £ Yooy, S = Hyp
%)

% pofe’ia & NG 0="
g e o 5 €osY=Typ

] -
6 Adjacent N
Adjacent AD]

Question 1
(a) Use the theorem of Pythagoras to find the value of x in the right-angled triangle below.

b)

Show all of your working out.

12

(i)

Work out the size of the angle B in the triangle below.

20
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