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Schedule
10-10.15 		
10.15-10.35
10.35-10.50		
10.50-11		

Warmup and Introduction
Algebra (lines and quadratics)
Practise Exercises
BREAK... HOORAY!!!!

11-11.35		
11.35-11.50
11.50-12		

Algebra (+)
Practise Exercises
BREAK... HOORAY!!!!

12-12.35		 Calculus
12.35-12.50
Practise Exercises
12.50-13.30

LUNCH... HOORAY!!!!

13.30-13.45 		
13.45-14.05
14.05-14.20
14.20-14.30

Warmup
Complex Numbers
Practise Exercises
BREAK... HOORAY!!!!

14.30-15.05		
15.05-15.20		
15.20-15.30		
			

Applied algebra & calculus
Practise Exercises
NO BREAK... BOOOOO!!!!
- Feedback & Survey

You have a 3 and a 5 litre water container, each container has no markings except for that which gives you it’s total volume. You also have a
running tap. You must use the containers and the tap in such away as to
exactly measure out 4 litres of water. How is this done?

Rule #1: There’s no such thing as a silly question
Rule #2: You must ask me lots of questions
Rule #3: Respect the abilities of every other student

Topic 1: Algebra

The history of algebra began in ancient Egypt and Babylon (Iraq). The
word algebra comes from the Arabic word ‘al-jabr’ meaning the reunion
of broken parts. We can understand it as the generalisation of arithmetic
- when we add and subtracting things (could be socks, or wages, or hours
of sleep, or goals scored) which we generalise as x and y.
When you look over past papers you quickly realise that Algebra is an essential component, examined year after year. Becoming comfortable with
equations and isolating variables is an essential skill for the Leaving Cert
(and usually in 3rd level too in some capacity). As time is limited, I’ll
focus on the essential skills for the Leaving Cert Ordinary Paper that are
routinely asked. If mastered, these skills should guarantee you a good
grade.
Topic 1 - Lesson 1 ~ Simplifying Equations/Isolating Variables
1.1 This kind of question routinely comes up as Question 3 a). For example, consider the question:

1.2 Contd.
Check out my photoshop skills!

Solve for x: 2(4-3x)+12=7x-5(2x-7)
By solving for x it means, get x on one side of the equals sign, and the
constants on the other side. But to do that we need to follow the BODMAS rule. So check B for Brackets. We have brackets so we need to
multiply them first. Then we check O for order. We have no ()2 or ()3
terms so nothing to do here. Similarly for D for Division and M for multiplication we have nothing to do. We are left then to add and subtract the
remaining terms.
Now try to do the same for the following questions
a)
b)
c)

Simplify 3(4-5x)-2(5-6x) 		
Solve 3(x-7) + 5(x-4)=15		
Solve 11x-5(2x-1) = 3(6-x) + 3

Ans: 2-3x
Ans: x=7
Ans: x=4

201? Q3
2016 Q3
2017 Q3

Topic 1 - Lesson 2 ~ Quadratic Equations (ax2 + bx + c)
The word quadratic comes from the latin word ‘quadratus’ meaning
square. You’ve probably visited buildings before with an enclosed garden
called a quadrangle. Indeed the -b formula is derived from using the
combined areas of squares (but thankfully you don’t have to prove that
for the leaving cert!) So when we say quadratic we mean that there is a
squared term (x2) in the expression. There may or may not be an x term,
likewise for the constant.
The quadratic curve is either happy or sad! When the x2 term is positive
we have a happy face. When we have a -x2 term, i.e. it is negative, we
have a sad face, and tears... Formally the shape is called a parabola.

1.2.2 Plotting Quadratics
To plot a quadratic you need to find if and where the function crosses the
x and y axis. A curve crosses the x axis when y=0, and it crosses the y
axis when x=0. Remember that the y axis reaches for the sky (y=sky), and
the x axis is Xhausted and lies down flat. For the happy face above when
x=0, y is also equal to zero. So we have one point (0,0). Alternatively,
the sad face above is trickier. When x=0, i.e. when the curve crosses the
y axis, y= -18. To find out where the curve is when it crosses the x axis,
we must let y=0. As we usually have x2 terms and x terms we’ll need to
factorise. We factorise so that we have all expressions multiplied by each
other and equal to zero. This is the way we can solve for integer values
(whole numbers) of x. If we cannot factorise easily then we reach for the
log books to find the -b formula. The -b formula allows us to discover the
values of x (roots).
Parabolas may open up or down and may or may not have x -intercepts
but they will always have a single y -intercept.
Check out the following graphs to see if you understand the principles so
far.

Topic 1 - Lesson 3 ~ Simultaneous equations
To solve a function, i.e. to figure ot the actual values of its variables we
need as many equations as we have unknown variables. So if we have
one variable x then we only need one equation with x, e.g. 2x+3=0.
If we have two variables, say x and y, then we need two equations, e.g.
y+5=2x and x2 +y2 =25. To solve for two variables we need one equation
with only one variable. We can do this if we write one equation pushing
all the x’s to one side and the y’s to another. Now we have x in term of y
y= 2x - 5 and y2 = 25 - x2 or
x = (y+5)/2 and x2 = 25 - y2
Choose one expression - go for the easiest one! Above, that’s y=2x-5
Plug that into a DIFFERENT EQUATION!
		
		x2 +(2x-5)2 =25 ->
x2 + 4x2 - 20x + 25 = 25
2
->
5x -20x = 25-25 ->
5x(x-4) = 0
->
x=0 and x=4
To find out what y is, plug the two x values into the easiest equation
y = 2(0) - 5 = -5		
1.2.3 Exercises

y = 2(4) - 5 = 3

Now try the following exercises
a) 2a + 3b = 15, 5a+b = -8		
b) 4a+3b = -3, 5a = 25+2b		
c) x+y=7, x2 +y2 =25			

Factorise the following quadratics:
a) -x2+6x-4=0
b) 5x-x2
c) 3x2-6x-8
d) 2x2 - 7x + 3 = 0				

&

2018 Q3

2018 Q3
2016 Q3
2014 Q3

a=-3, b=7
a=3, b=-5
(3,4) (4,3)

Topic 1 - Lesson 4 ~ Common Denominators

Topic 2 - Lesson 1 ~ Calculus

To solve a function, i.e. to figure ot the actual values of its variables we
need as many equations as we have unknown variables. So if we have
one variable x then we only need one equation with x, e.g. 2x+3=0.
In order to be able to add parts of an equation with common variables
together, they need to have a common denominator (the bottom bit!)
So take the example

In latin, calculus means small pebble. In Mathematics we understand it
as relating to the study of continuous change. Usually we have a function which represents the interaction between 2 variables, say for example 3rd level education (x) and wages (y). We’re interested in knowing
what impact the variables have on each other at specific moments in
time or at specific income levels etc. Using calculus methods we can better understand the relationship between two variables and visualise how
it changes as the two variables move in relationship to one another.

5/(x+3) - 1/x = 1/2			

2018 Q6

How do we add the two terms with x together? There is a classic maths
trick where you can multiply a variable by anything without changing the
equation so long as you divide by it.
Say x=y, then (1,000,002/1,000,002)x=y
or 		(giraffe/giraffe)x=(donkey/donkey)y
As we divide by the term we are multiplying by, effectively they cancel
each other out. But if we want to change the denominator they can make
life easier. Above we would multiply the fist term by (x/) and the second
term by (x+3)/(x+3). Then we create a new denominator (x+3)(x).
Topic 1 - Lesson 5 ~ Inequalities
Almost the same as normal equations except we replace the = sign with
the > or < sign. The results now mean that x will not be equal to a number but less than or greater than it. Try the following examples. (Note the
natural numbers are all positive whole numbers e.g. 1,2,97 etc.)
a) 2(2x-3) + 6x <25			

2016 Q3

Ans: 1,2,3

In the leaving cert syllabus, it really wants to ensure that you can get the
derivative of a function denoted as f’(x) or dy/dx. What do they mean?
They simply represent the slope of the function for all values of y and x.
What does the slope represent? The slope represents the rate of change
of the function i.e. the relationship between x and y as they grow or decline. Do you remember the equation of the slope: y2-y1/x2-x1TIn English
we could see that equation as the change in y/divided by the change in
x. Or if y changes, what change do we see in x. That is, does more x (say
money) influence y (say happiness). Then we might like to know how I
get the maximum amount of happiness with the least amount of money.
Calculus tools can tell you this! Provided you have a function that relates
both variables. What might a y=x function look like? Or a y=-x function?
If we have the equation of a function, then for any point along the function we can calculate it’s slope. Often we are interested when the slope
of the equation is equal to zero. As when the slope is equal to zero, the
curve is horizontal. Or in math-speak, we have a ‘turning point’. When
the slope is equal to zero we either have a local min, a local max or a
point of inflection

Topic 2.1

As aforementioned, we’re interested in these points as they can tell us
when the curve is at it’s lowest or highest point. And usually we’re interested in finding these points if we want to minimise costs, or maximise
profits, or as in the above example maximise happiness.
When the slope is equal to zero, we now have a nice equation too to find
the value of x. Then this value of x can be plugged back into the original
equation to find a value for y.
Topic 2.2 - Figuring out the equation of the function
Consider the following graph. What is it’s equation? (2018 Q5)
			
What is the equation of a negative quadratic?
				- ax2 + bx + c
				
Or -( x - root )( x - root )
				Or -(factor)( factor)
			
Which implies that a factor is (x - root)
				
			
Alternatively, we can solve with simultaneous equations as we know c. C is the value of y when x=0. And graphically this is
the point where the graph crosses the y axis.

Topic 2.2 - Finding the max/min
To find the max and min we need to differentiate the functions. Depending on the type of variable it is, we go to our maths tables and find the
rule of differentiation for that variable. For the leaving cert we don’t
need to know how these rules are derived, but just accept them! They’re
easy to prove using limits. So for the previous example what is the max?
Again we differentiate as this is how we find the slope of each variable.
Then we let the slope equal zero as when the slope = zero the curve is
horizontal and we have a turning point. For the leaving cert we also don’t
have to show whether the turning point is a local min or max.
Exercises:
a) Find the slope/differentiate/get f’(x) of x3+ x2 - 2x + 7 (2016 Q4)
b) Find the turning point of the function: - x2 +6x - 4 (2015 Q5)
c) Find the minimum point of the function: 3x2 - 6x - 8

Topic 2.3 - Graphing the curve
To raw the function we need to know at least three things:
a) whether it is happy or sad
b) the roots of the function (i.e. where it crosses the x axis)
c) where it crosses the y axis
To do this we need to
a) check the sign of the x2 term
b) solve for x using simple factors or the -b formula
c) let x=0
Now try and graph the functions above!

Topic 2.3 - Finding the equation of the tangent to the curve
To find the equation of the tangent we need three things:
a) the slope of the curve
b) the point where the tangent touches the curve
c) the equation for a line (y-y1 = m(x-x1)
Note that the slope of the tangent is the same as the slope of the curve
at one specific point only.
Try finding the slope of the tangent to the curve x3 + x2 -2x + 7at the
point (1,7) [2016 Q4] (m=3)
Note: how do you know if a point is on a curve? Simply plug it in, and
the left hand side should be equal to the right hand side. Try above for
1,8 and 1,7.

Notes

Puzzle #2

A man lives in a small house with a farm as his back garden and has
a river beside his house. On the other side of the river is a shop. One
day, he visited the shop, he bought a chicken and a fox for his farm and
bought a bag of corn to feed the chicken. The man can only take one
thing and himself across in the boat. Without killing any animals, or letting one animal eat another animal or item, how will the man get across?

Topic 3.1
What is this complex number? What would its
reflection in the x axis look like? (2015 Q6)

Topic 3 - Complex Numbers
What is a complex number? It is a combination of an x coordinate (real)
and another imaginary coordinate, which we can visualise on the real and
imaginary graph below.
				
The imaginary axis (i to the sky) simply 		
				graphs i= √-1 numbers. So 4i will be like a 4
				
on the y axis. -2i will be like a -2 on the y
				
axis. Generally this coordinate is (4 or -2) is
				
referred to as the b term, while the x term is
				
referred to as the a term. The combination of
the real part (a) and the imaginary part (b) is called a complex number.
Note the imaginary axis can also be called the imaginary plane of the
Argand plane.
In the Leaving cert, usually only four types of questions are asked:
a) Plot complex numbers
b) Add, subtract, multiply and divide complex numbers
c) Calculate the modulus (length of a complex number vector from
the origin
d) Find the angle between the vector and the x axis
Topic 3.1 Plotting Complex Numbers
Using the graph from above we should be able to graph numbers easily.
Plot the following: 2-i, i, 4+5i, -3, -8+2i
Alternatively you should be able to write down a complex number from
looking at a graph.

Topic 3.2 Adding, subtracting, multiplying and dividing complex #s
Addition: When you add them, you simply add the real parts (the a values
or the x values) together, and you add the imaginary parts (the i parts)
together. Try the following z1= 1+3i, z2= 2-i, z3= -1 +2i, z4= -3-2i, z5= -2
+ 3i.
Subtraction: same as above except subtract!
Multiplication: multiplying complex numbers yields i2 terms.
			i2 = (√-1)(√-1)= √1=1
From above if we multiply z1 and z2 we get the following:
(1+3i)(2-i)= 2-i+6i-3i2= 2+5i-3(-1)= 5+5i
Division: to divide complex numbers to yield a real denominator we need
a to use a little trick! By a real denominator I mean, a number under the
line with no i’s. The trick is multiplying the denominator by its conjugate.
The conjugate is a complex number with the same real part and an imaginary number with equal magnitude but negative sign. By multiplying
this we are left with no i’s! The i2 terms become real, and the i terms
cancel each other out. E.g conjugate of 2+3i is 2-3i
(2+3i)(2-3i) = 4+6i-6i-9i2 = 4-9= -5
				

Topic 3.2

Topic 4 Calculus Applied

However, we cannot simply multiply the complex number
by anything that we like. Remember the other trick we
learned? You can multiply an equation by anything so
long as you divide it by it too. As essentially then you’re
only multiplying it by 1.

You thought you’d seen the back of calculus, but he’s back to haunt
you in Part B of the paper :) Again, we use the same principles that we
learned above, but we’re applying them to real life examples instead of
unknown variables x and y.

Try dividing some of the complex numbers above.
Topic 3.3 Modulus/ Distance
With the modulus/distance we use the notation |z|. We want to get the
distance of the vector. The vector is the line coming from the origin to
the complex number. In the above diagram it is the distance r. To get this
we use Pythagoras’ rule: (adjacent)2 + (opposite)2 = (hypotenuse)2.
So above that would be x2 + y2 = r2 so r= √ x2 + y2.

Usually 5 types of questions come up
a) input values into the function
b) Make a table of those results
c) Graph those results
d) Find the rate of change (slope) of the function
e) Find the max/min
The best way to learn how to apply calculus is by doing examples. Try the
ones below:

Say we have the complex number 2-3i, then r= √(2)2+(-3)2 = √4+9 = √13
So |z|= √13.
Now try again with the complex numbers above.
Topic 3.3 Angles between vectors
Once (in 2015) Leaving Certs got a question on angles between two
vectors. We find this by using the cosine rule. With the cosine rule there
are four variables and to find one of them you need the other three. The
four variables are the three sides of the triangle and the angle (CosC)
between A and B and opposite C. To get the angle (CosC) on its own you
need to rearrange the Cosine rule. Try that now! Then try to get the angle
between the origin and the two complex numbers 3+i and 3-i. Ans=0.8

So C(t) represents the amount of a drug in your blood stream after t
hours. So for any amount of time (between 0 and 9) we can plug in that
value for t and get the amount of the drug C. C(t) means that the amount
C is dependent on one variable t). That is as the variable t changes, what
changes do we see in C.
Then usually they will want you to list the results in a table and graph the
results.

Topic 4 Calculus Applied

Topic 5 Algebra Applied
Q9 is usually an algebra styled question where you have real life equations instead of unknown variables x and y. You will need to input values and rearrange equations using the principles that you learned in the
algebra topic above. It can be confusing at first to think of mathematical
expressions in terms of a real life example. But once you do it once, they
should become a cinch! Let’s try 2018 Q9 and 2017 Q9 if we have
time.

Now graph your results!

				

Topic 6 Wages, Percentages, Interest rates and Depreciation
These are questions that routinely comes up and is worth preparing for.
Once you get your head around how amounts of money increase or decrease over time in terms of a mathematical equation, every question is
straightforward. Take the following examples 2018 Q1 (wages), 2017
Q1 (depreciation), 2016 Q7 (interest), 2014 Q7 (depreciation).
Wages

Then the rate of change of the function will be wanted. The rate of
change is the same as the slope. The slope is what we get when we differentiate a function i.e dy/dx or f’(x). See what it is after 4 hours.
Then find its turning point. Its turning point is when the curve is horizontal and it’s slope is equal to zero. They will tell you whether it is a local
max or a local min. Do that now! Then see what C is at 7 hours.
Exercise: 2017 Q8.

a) What does Sean earn if total sales are €400,000
b) Mary earned €500,000 on contract A. What did she sell?
c) How much is sold when both contracts earn the same amount?

Depreciation
Usually goods depreciate each year. If you buy a new Massey Ferguson
for €40,000. The following g year it is only worth €36,000 if you sell it
on. So you’ve lost €4,000 on it over the year. €4000 is ten percent of
€40,000. So yearly depreciation was 10%. To write that as an equation
you could have D= A(1-rate), where D is total depreciation, A is the
amount of money and the rate is the depreciation. Usually principles like
these can be understood intuitively and needn’t be written down. Let’s
look at the following example.

Using our formula below we can find our solution. As we know two of the
variables we can find the third unknown variable easily:
30,000= P(1+0.03)2 = €28,277.88
So you can see that we can find any of the variables if we have two out of
three of them. This time try and find the interest rate i!
(2017 Q1). Ans = 2%

				
Using our above formula we have
D = 30,000(1-0.15) = 30,000(0.85) = 25,500
Note: remember that 15 per cent = 0.15 not 15!!!!!
Interest
Interest is very similar to depreciation. Instead of decreasing in value
by a set amount though, it increases in value. If I have €2,000 of my
communion money still in the bank, and each year I receive 5% interest
compounded annually, then after one year I will have €2,100. Compounded means how many times the interest is added. The more often it
is added the quicker your investment increases. As say that my €2,000
was compounded biannually, then after 6 months I’d have €2,100 and
then after another 6 months I’d have €2,205.
The formula for this could be F=P(1+i)t - (This formula is in your tables)
F= final value, i = interest rate and t= the number of times it is compounded. So for the above example this would be
2,205 = 2,000(1+0.05)2 = 2,000(1+0.05)(1+0.05)
Let’s try another example!

Exam Strategy

Notes

Paper 1 is split into Part A and Part B. Part A is fairly predictable and
will ask you similar questions each year based on the different topics.
Part B is more applied and will give you real life examples that use the
principles that you learned for Part A above.
There are 9 questions on the paper totalling 300 marks and you have to
answer all of them. You have 2.5 hours or 150 minutes to answer all of
them. This means that every minute you should be getting through 2
marks worth of a question. Or 1 minute = 2 marks. But that leaves no
time at the end to run back over your paper or reattempt questions you
got stuck on. So aim to move a bit quicker than 2 marks a minute :)
Part A has six 25 mark questions. Using the above rule, you should be
finishing a Part A question every 12.5 minutes. So Part A should be
finished completely after 75 minutes.
Part B has 150 marks and therefore will need another 75 minutes.
However the questions are not broken up into an even amount of marks,
so you’ll need to be conscious of how many marks the question has, to
know how much time to spend on it. Typically Q7 has between 50 and
70 marks meaning 25-35 minutes of work. Q8 is usually the same. Q9
is usually smaller - between 30 and 50 marks meaning 15-25 minutes
work.
If for whatever reason you’re running low on time in the exam, skip to the
topic that you know best, so that you have the best chance of getting the
most amount of marks in the exam. The maths exam is long and draining. Don’t stop writing until the exam invigilator forces you to put down
the pen! And don’t worry if you make small mistakes in the exam; you’ll
still get most of the marks.
Between now and then, download all the past papers and solutions and
practice the questions at home. Note that with Maths, it’s really important that you actually do the questions and not just scan the answers.
Get used to the amount of time it takes, too.
Best of luck!

				

