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Baseline Assignment

V4 V9 V16 V25 V36 V49 100

\ LEARN THESE OFF BY HEART

1

Simplify each of these following surds fully:

(a)5v2 x 3vV3 (b)2V8 x 3v4 (c)6v25 +3vV5 (d)20vV32 +4v2

2

Simplify the following surd:

(7)



Tutorial 1- Definition of Surds
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What is the Purpose of Tutorial 17

Objectives this tutorial:
A) Definition of Surds
B) Understanding the use of Surds
¢)  Simplifying Surds



Tutorial One

Definition of Surds
Laws and Rules of

In your books, write down the first 12 square

numbers
Like this:
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2 X 2
3x3

efc....

Can you go any further (at least up to 20) without

a calculator
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Tutorial One Definition of Surds
Laws and Rules of

Obijective A: Defining Surds

The use of numbers in a form that cannot be represented as a whole
number. This is seen as having infinite number of non-reoccurring
decimal numbers and the numbers are left in root form "w)" to ex-
press its exact value.

For example: The number 9 has two square roots: +3 and -3. Howev-
er, we always represent the square root as 3.
Every positive number has exactly two square roots

If a is a rational number, and n is a positive integer, any irrational
number of the form Va will be referred to as a surd

Examples:

J2 is a surd.
Vb is a surd.
V81 looks like a surd, but isn't really...however these are

still important when dealing with surds!



Tutorial One Definition of Surds
Laws and Rules of

2 = 1.414213562.....

*This may look oo long to write but it can be
said not to be accurate!

We leave it as ~/ 2 <

surd.

J2 =14142135623730950488...
J8 = 2.8284271247461900976...



Tutorial One Definition of Surds
Laws and Rules of

Objective A: Defining Surds

Surds can also be multiplied together as shown.

V2 xV/8=+16

A general rule: VX X \[Y =,/XY

V= Nx Y w V2= VB VA V6 V5= V30
x_ VX s [o_ VIO s0_ V50
Yooy 37 V3 20 V21




Tutorial One Definition of Surds
Laws and Rules of

Objective A: Defining Surds

Examples of simplifying a surd.

V75 Example 2 JRVIT )

~ 25 x 3 ~ 4 x 10
5+ 3 ) 210 )

A real number such as 2v3 will be loosely referred to as a surd, since
it can be expressed as viz .



Tutorial One Definition of Surds
Laws and Rules of

Practice A: Defining Surds

A. State what you understand by surds?

B. How many roots are expected of a square number.

C. Differentiate between surds and numbers?

D. Write /80 in the form cv/5, where c is a positive constant

Set A Set B

45 V18 ~ 200 63
k) V27 V28 50

~ 20 24 44 54

Challenge

~ 192 - 108 ~ 147
-V 180 - 112




Tutorial 2 — Simplification - addition, multiplying surds,
expanding brackets, working backwards




Tutorial Two Simplification — addition, multiplying surds, expanding brackets,
working backwards

Objectives B: Simplification of Surds

The Rules of Roots and Surds

adding/subtracting:
e L e
8V7 =27 = 67
Note

Although these rules are shown with square roots, they
work with all roots, i.e. cube roots, fourth roots etc

= VI Y V= () 1 =x yi- VT A
1
y W y y2

adding/subtracting:

R : /-




Tutorial Two Simplification — addition, multiplying surds, expanding brackets,
working backwards

Objectives B: Simplification of Surds

The Rules of Roots and Surds

adding/subtracting:
e L e
8V7 =27 = 67
Note

Although these rules are shown with square roots, they
work with all roots, i.e. cube roots, fourth roots etc

= VI Y V= () 1 =x yi- VT A
1
y W y y2

adding/subtracting:

R : /-




Tutorial Two Simplification — addition, multiplying surds, expanding brackets,
working backwards

5@

=9 x V5
=35

f\/§+3\/§\

1 ot of root 5

ADD 3 lots of root 5

= 4+/5

(7218

=+/36 X2 = V9 x V2
— 62 =32

6vV2 — 32
=32




Tutorial Two Simplification — addition, multiplying surds, expanding brackets,
working backwards

Objectives B: Simplification — multiplying surds

2020x6X(5)
12 x 10
120

Objectives B: Simplification — Expanding brackets

evaluate: (2+ 2)(3- 2)
(2+42)(3- V2)= 6- 2y2 +3y2 - 2
=/

=4+J§ Note:va X+a=a
V2 x+/2=2

we treat surds like algebraic quantities




Tutorial Two Simplification — addition, multiplying surds, expanding brackets,
working backwards

Practice : Simplifying Surds

A. Statethe rules of surds you can remember?

B. Simplify
SET 1 SET 2 SET 3

7V3 + 43 V40 + V10 14V5 — 6V5
3V5 + 65 V27 ++/12 4/8 + 24/18
12V11 - 6v/11 V24 —+/6 5v32 + 50
24/13 + 1313 V44 ++/99 4~/20 — 3+/500
146 — —2v6 V125 —+/75 31100 — 249
C. Simplify and evaluate fully,

SET 1 SET 2 SET 3

(write each in the form ky/m
where k and m are both
integers)

V20 V20 x V5 (5++3)(6++3)
V32 V6 x V8 x /3 (7 ++5)(7-+5)
V147 427 % 6v/3 (7 =v2)(4 - 3v2)
V256 5v24 x 2v/6 (2++v2)(5-+8)
288 3V6x2v8x4v3  (6+3V3)(6—3V3)



1. Momentum
Keywords: momentum, mass, velocity, vector

Objectives this tutorial:
A) Understanding the use of Surds
B) Simplifying Surds
C) Calculating change in momentum

Objective A: Defining momentum

Momentum is defined by the equation p=mv, where:

*p is momentum (in kg m/s)

*m is mass (in kg)

*v is velocity (m/s)

Note that velocity is a vector — it has both a magnitude and a direction.

Practice A: Defining momentum

1)State the equation for momentum, defining the terms used.

2)Explain why the units for momentum are kg m/s.

3)Write a sentence defining momentum in words.

4)Rank the following from low to high momentum: an airliner in flight, a crawling ant, a man jogging,
a falling acorn.

5)A car accelerates on the motorway. Explain whether the momentum of the car changes.

6)A car travels at a constant speed in a circle at a roundabout. Explain whether the momentum of
the car changes.

Assessment A: Defining momentum



Tutorial 3 — Rationalisation

Laws
of

Surds

What is the Purpose of Tutorial 37?

Rationalisation — Principles, Key concept
Simplification — rationalization (simple & complex denominator)



Rationalisation — Principles, Key concept
Simplification — rationalization (simple & complex denomina-

Tutorial Three
tor)

Objective C: Rationalising

In higher level mathematics, we usually want the denominators of fractions surd

-free.

Some of the reasons for this are:

» Easier to add fractions with rational denominators
Easier to get a “feel” for the size of a fraction with a surd-free denominator

. Looks!

Given a fraction with a surd appearing in the denominator, we can find another
equivalent fraction with the denominator surd-free.

We are rationalising the denominator

Here are some of the “triéks” involved in this process:



Rationalisation — Principles, Key concept

. Simplification — rationalization (simple & complex denomina-
Tutorial Three . )p (simp P
or

Objective C: Rationalising

Rationalising Denominators with simple Surds

To rationalise the denominator of %, the expression is multiplied by the denominator

1 V2_v2
V2UVZ 2

To rationalise the denominator of ;_gr the expression is multiplied by the denominator

3\/§3\/§=

BiGE- 3 0

To rationalise the denominator of 23—\/5, the expression is multiplied by the denominator

3 V5_3V5 _3
2v5° 5  2x5 10

V5



Rationalisation — Principles, Key concept

. Simplification — rationalization (simple & complex denomina-
Tutorial Three . )p (simp P
or

Objective C: Rationalising

Rationalising Denominators with complex Surds

To rationalise the denominator of the expression is multiplied by the conjugate surd of the denominator which

is3—2

1 3—-4/2 3—-4/2 3-42
3+\/_3\/"93\/_+3\/"2 7

To rationalise the denominator of the expression is multiplied by the conjugate surd of the denominator which

isV5+2

5 \/—+2 3x(W5+2)  3V/5+6

= =3V5+6
V5 —2 \/_+z 5+ 2v5— 25 — 4 1

To rationalise the denominator of ——, the expression is multiplied by the conjugate surd of the denominator which

Ao
isV3-+2

VI VB-VE_IX(3-V2)_6-2

V3+v2 V3-v2 3-6+v6—2 1 =V6-2




Tutorial Three

Rationalisation — Principles, Key concept
Simplification — rationalization (simple & complex denomina-

tor)

Practice: Rationalising

A. State what is understood by conjugate surd?

B. Evaluate and Simplify

SET1
V50
7

N

V320

NG
100

V10
V35 x+/5

V7
V30 x V12

V2 x+/5

[ye]

€]

o
o

SET 2

6v160

310
472 x 34

124/2

1442

3442
3_

)
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SET 3

6
\/—§+\/ﬁ

8
\/—Z'F\/E

33

Calculate the area of the
triangle

32 V2



Tutorial 4 — Revision Techniques/Final Assignment

o Solving Past exam question papers

e Understanding and comprehending skills required to answer each
guestion



Tutorial 5— Feedback tutorial

STOP

LISTEN

YOU'RE GETTING

FEEDBACK

What is the Purpose of Tutorial 5?
e To receive feedback on final assignments.
e To share examples of best practice with the other pupils in your group.

e To write targets for improvement in school lessons.

To reflect on the programme including what was enjoyed and what was challenging.

Final assignment feedback

What | did well... What | could have improved on...

My target for future work is...



Reflecting on Uni Pathways

What did you most enjoy about Uni Pathways?

What did you find challenging about the pro-

> How did you overcome these challenges?
gramme?



Appendix 1 — Referencing correctly

When you get to university, you will need to include references in the assignments that you write, so we would
like you to start getting into the habit of referencing in your Brilliant Club assignment. This is really important,
because it will help you to avoid plagiarism. Plagiarism is when you take someone else’'s work or ideas and
pass them off as your own. Whether plagiarism is deliberate or accidental, the consequences can be severe.
In order to avoid losing marks in your final assignment, or even failing, you must be careful to reference your
sources correctly.

What is a reference?

A reference is just a note in your assignment which says if you have referred to or been influenced by another
source such as book, website or article. For example, if you use the internet to research a particular subject,
and you want to include a specific piece of information from this welbsite, you will need to reference it.

Why should | reference?

Referencing is important in your work for the following reasons:

It gives credit to the authors of any sources you have referred to or been influenced by.
It supports the arguments you make in your assignments.

It demonstrates the variety of sources you have used.

It helps to prevent you losing marks, or failing, due to plagiarism.

When should | use a reference?

You should use a reference when you:

Quote directly from another source.
Summarise or rephrase another piece of work.
Include a specific statistic or fact from a source.

How do | reference?

There are a number of different ways of referencing, and these often vary depending on what subject you are
studying. The most important to thing is to be consistent. This means that you need to stick to the same sys-
tem throughout your whole assignment. Here is a basic system of referencing that you can use, which con-
sists of the following two parts:

1. A marker in your assignment: After you have used a reference in your assignment (you have read some-
thing and included it in your work as a quote, or re-written it your own words) you should mark this is in your
text with a number, e.g. [1]. The next time you use a reference you should use the next number, e.g. [2].

2. Bibliography: This is just a list of the references you have used in your assignment. In the bibliography, you
list your references by the numbers you have used, and include as much information as you have about the
reference. The list below gives what should be included for different sources.

Websites — Author (if possible), title of the web page, website address, [date you accessed it, in square
brackets].

E.g. Dan Snow, 'How did so many soldiers survive the trenches?’, http://www.bbc.co.uk/guides/
73kgjxs#zg2dtfr [11 July 2014].

Books — Author, date published, title of book (in italics), pages where the information came from.
E.g. S. Dubner and S. Levitt, (2006) Freakonomics, 7-9.
Articles — Author, ‘title of the article’ (with quotation marks), where the article comes from (newspaper, journal
etc.), date of the article.
E.g. Maev Kennedy, 'The lights to go out across the UK to mark First World War's centenary’,
Guardian, 10 July 2014.
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