What do | need to be able to do?

By the end of this chapter you should be abke to:

s Muliply and diide integer powers

*  Expand a singe term of brackets and colect like terms
*  Expand the product of two or three expressions

«  Factorse Inear, quadratic and simple cubic expressions
e Hnow and use the laws of indces

*  Simplfy and use the rules of surds

Rationalise. denominators

TE><p0mdm and factorising

Expanding and factorising are the inverse of each other

Expanding brackets

4x(2x + ) = 8x° + bxy
(x+5)P=x+15x2+75x + 125
(x + 2))(x = 5) = x° = 3xy - 10y*

w

—

Y12 — Chapter | Qlgebraic Expressions

ey words:

together

two integers eg m

integers

*  Integer — O number with no fractional part (no decimats)
e Product — The answer when two or more values are muttipled

*  Surd — O number that cant be smpified to remove a square
root (or cube root etc)

*  lrrational — Q real number that can NOT be made by dviding

»  Rational — O number that can be made by diiding two

o Base — The number that gets muttipled when using an
exponent. (index/powier)

—

)
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Surds

Writing surds in their simplest form

eg V20 can be re-written as V4D which smplfies to N5

Perfect square

Odding and subtracting suras

Remember 1o add or subtract lke terms (ie. the rational numbers and the roots (of the

same. number))
eq (7 328 2)-15+2v2  0dd rationdl parts (7+8-15 )

Odd roots:

Multiplying surds
I there is no rattional part then mutiplyng is easy eg V3x5= V15
If there is a rational part then muttiply out the brackets

eg

N
(5+V3)x(2—V3)- 10-5V3+2V3—3V3 tides wp to gve 7-33
=

Remember that V3:3=3

Rationalsing the denominator

bottom of the fraction with the opposite sign in front of the root

Notice these are the same — but the
sign in front of the root has changed

Changing the sign in frort of the root makes the
midde parts cancel each other out

eg 3+5
—\/g We are just ﬂnam an e@uxva\)ent fraction by
2 — muttipying by | (ust in disguise!,
/
3+\!§X2+\E _  6+3V5+2V5+/5V5 _ 11+45V5 _
257 2+V5  4+2V5-2V5-V5v5 -1

If @ square root has a perfect square number as a factor, then it can be simplfied

)

You rationalise the denominator to get rid of the surd on the bottom of a fraction
To rationaise. the denominator just muttivly the top and bottom of the fraction by the

Veor O index (power) tels you how many times to
muktioly something by itseff:
/08 g X7 Means X x X x X x X xX
There is a base and a power eg
power
base—> G
a™xa™  Tomutiply 2 numbers with the
=a™"™  same base you add the powers
a™ To dvide A numbers with the
an same. base. you subtract the
= a™™  powers
(@™™ To simpify a power inside and
= q™m" outside of a bracket you
muttiply the powers
a ™ 0 negative power means find
_ 1 the reciprocal (‘one over’) so
T gm send everything to the bottom
of a fraction
a% O fractional power means a
= (Y™ root. Denominator tels you the
root and the numerator tels
you the power
a®=1 Onything to the. power of zero
= |
at=a Ony number to the power of
11 -5V5 one stays the same




met do | need to be able to do?

By the end of this chapter you should be abke to:

«  Solve quadratic equations using factorisation, the quadratic
formula and completing the square

*  Read and use flx) notation when working with functions

*  Sketeh the graph and find the turning point of a quadratic
function

*  Find and interpret the discriminant of a quadratic expression

«  Use and apply modeks that involve quadratic functions

TSolvm quadratic equations

Remember that to solve a quadratic equation you should
colect all the terms on ore side so that the other side of
the equation is O

When you solve the equation, it you have found the roots
(le. where the graph of the quadratic function crosses the
X-0XiS)

Factorising

Put the quadratic into brackets. If the product of two
expressions is zero one or both of them must be equal to
2ero,

We need two numbers that add to

Eg Sole x2 + 6x +8 = 0
G+ )0+ 2S00 DL
x+4=00x+2=0

The quadratic formula b +VbhZ —%ac
= 2a
EgSole 3x2 —7x—1=0
a=3 b=-7 c¢c=-I

Substitute. into the formula

Put each number in
bracket to avoid any sign
errors

Lo TENEVEDPAX @) X (D)

2x(3)
Make sure you give your
7+4/61 7—~/61  dnser inthe form asked
Therefore. x = orx = for F they want exact
6 6 kave in surd for like this

f they say 3sf or ldp
then make sure you give
the decimal form of the
arswer

|

I

&_ the curve does not cross the x-axis)
Pure Maths Year /08

Y12 — Cnapter 2 Quadratics

FI’W WOras:

*  Quadratic — Where the highest exponent (index/power) of
the. variable s a square (2)

*  Function — O special relationship where each input has a
single output It is often written as 'flx)" where x is the input
vale

*  Domain — Ol the valves that go into a function

*  Range — The set of all output vales of a function

e Discriminant — The expression bA — 4ac used when soling
Quadratic Equations 1t can "discrimingte” between the. possible
types of answer

|

=
The general shape of a quadratic graph:

Completing the square

Completing the square can be used to solve a
quadratic equation but it is ako very useful in
determining the tuming point of a quadratic function

The compketed square. form looks lke this:
Alx+B)?*+C=0
Where the tuming point s (-B, C)

Remember! If you need to solve the quadratic to find

the roots and it is already in the completed square
form, you don't need to factorise or use the formula
you can Just rearrange to find x

rThe discrimingnt.
The expression inside the square root sign is called
the discriminarnt. and tells you what type of roots to
expect

f b2—4ac>0 there are A real roots \|
lie. the curve crosses the x-axis in A places)
f b2—4ac-0 there s | redl root ﬂ—\i
(1e. the curve touches the x-axis in | place)

f b2—4ac-<0 there are ro redl rools

\/




What do | need to be able to do?

By the end of this chapter you should be abke to:

*  Solve Inear smutaneous equations using elmination or
substitution

*  Solve smutaneous equations: one Inear and one quadratic

*  Interpret algebraic soltions of equations graphicaly

*  Solve Inear and quadratic inequalties

*  Interpret inequalties graphically

*  Represent Inear and quadratic inequalities graphically

Y12 = Chapler 3 Equdtions and inequalties |

ey words:

*  Simutaneous equations — Two or more equations that share
variables

*  Equation — a mathematical statemert. cortaining an equals
sign, to show that two expressions are equal On equation wil
have a finte. set of solutions

*  Inequalty — On inequalty compares two values, showing if ore is
less than, greater than, or simply not equal to another value

L — _—

The points of intersection will give. you the solutions

Linear simultaneous equations

Linear only and one Inear and
one quadratic simultaneous
equations

Solving simulaneous equations
Eimination ~ Make the coefficients of one of the unknowns the same. (whichever seems easier)
0 Odd or subtract the equations to elminate one unknown
0 Solve the new equation to find the first unknown
0 Substitute back into one of the original equations to find the other unknown
Substitution  Rearrange one of the equations (f necessary) to make either x or y the. subject
0 Substitute into the other equation
0 Solve the new equation to find x or y
0 Substitute back into your rearranged equation to find the valve of the other letter
f after substituting you get a quadratic equation you can use the diseriminart to determine
the number of solutions
Graphicaly — On the same set of axes draw the graphs of both smuttaneous equations

Linear only and one linear and
one quadratic simuftaneous
equations

|

rLlnear Inequalties
We solve Inear inequalties the same way we would solve
equations, except you get a range of solutions instead of
one. particular solution.

Eg Solve the inequalty 2x — 3 > x + 1 and sketch

the outcome on a graph
2x —3>x+1
2x >x+4
x> 4

y=x-3

Y= X

This is the point where 2Ax-3 becomes
“— gedter than x |

Remember! I you muttiply or
— dvide an inequaity by a
negative number you have to
reverse the inequalty sign

L

W)uadmtic Inequalities

To solve a quadratic inequality: alwaus do a quick sketeh
(you will need to know the shape. and the roots) then look
for the appropriate part of the graph (ie. <O (elow the

[ Pue Maths Year 1/0S

x-axis) or >0 (above the x-axis) depending on what you
are looking for)

Eg Solve the nequalty x? + 4x +3 <0

x> 4+4x+3=0

x+3)x+1) =0

x=—30orx = —1 «— Theseare the rools

We want the graph to be < 0 so we wartt To describe
the x values that represent the part of the curve under
the x axis which w%; cansee s [<x<3

M

WA

L AN




Y12 = Chapter 4 Graphs and transformations

What do | need to be able to do?

By the end of this chapter you should be. abke to:

o Sketeh cubie, quartic and reciprocal graphs
*  Use intersection points to solve equations
*  Translate graphs

»  Strefch graphs

*  Transform graphs of unfamilar functions

Ebic arapns

Have the form ax3® + bx? + cx + d where 6, b, ¢
and d are real numbers and a is non-zero

O cubic graph can have varying forms of the same basic
shape. depending on the nature of the function

For these two function a is positive For these two function a is neggtive

Finding the roots and y intercept of the function helps
sketeh the function

To find the roots substitute y = O into the function and
solve

To find the y intercept substitute x=0 into the function

and solve
L

rl‘\e words:

Cubic functton— O function where the. highest exponent
(index/power) of the variable s a cube (3)

*  Quartic function — O function where the highest exponent
(Index/power) of the variable is 4

*  Reciprocal furction — O function where the highest exponent
(Index/power) of the variable s negative

*  (Osymptote — O line that a curve approaches, as it heads
towards infintty

0

vartic araphs

Have the form ax* + bx3 + cx? +dx + e

e —- R —

Keciprocal arapbs

kK  k .
Have the form: o there kis a real constant.

Reciprocal graphs will have asymptotes Reciprocal
graphs in the form S or % wil have asymptotes as x=0
and y =0

\
\
\
\
|
\
|

y= :—2 with k<0

|
Pure Maths Year 1/0S

y = %wﬁh L0 y= %thh k<0 y = :—2 with k>0

where a, b, ¢, d and e are real numbers and a is non-
Zer0

O quartic graph can have varying forms of the same
basic shape depending on the nature of the function

These roots
are. distinct

1

For these two function a is neggtive

Finding the roots and y intercept of the function helps
sketeh the furction

To find the roots substitute y = O into the function and
solve

To find the y intercept substitute x=0 into the function
and solve

Thsis a
repedted
root

For these two function a s posmve

Transformations of functions

flx) Nore. - original n/a
function
{(X) * G Translation Graph moves dlong y axis by
the vector (2)
f (x+a) Translation Graph moves along x axis by
the vector ()
af(x) Stretch Scake factor a in the vertical
drrection
flax) Streteh Scale factor % in the horizontal
drrection
() Reflection Reflection of flx) in the x-axis
f(=x) Reflection Reflection of flx) in the y-axis




mhat do [ need fo be abke 1o do? Y12 — Chapter D Straight Ine graphs

By the end of this chapter you should be abke to:
ey words:

*  Gradent — How steep aline s

* Y-ntercept — The point where a line or curve crosses the y-
axis of a graph

* Paralel — Qiways the same distance apart and never touching

*  Perpendicular — Ot right angles (40°) to

* Linear equation — On equation that makes a straght Ine when it
s graphed

¢ Cakuldte the gradent of a line

¢ Understand the Iink between the equation of a Ine and its

gradert and y-intercept

Find the equation of a lne

Find the points of intersection of straight Ines

finow and use. the rules for paralel and perpendcdlar gradients

Solve length and area problems .

Use straight Ine graphs to construct mathematical modeks _ _ _ 7
The equation of a straight Ine

Mo ..

Paralel or perpendicular?

There are several ways you can write an equation of a

Paralel Ines — have. the same gradient straight ine.

Perpendcular lines — the product of the gradients s - | Why s usefu

(the gradeents are negative reciprocats of each other) The. most commonty used form
ysmx +c where m s the gradient and ¢
the y-intercept

When you have the gradient
Finding the distance between two point and a snge pont on the ine
y—y, = mlx — X |) substitute them in for m, y,
and X, - rearrange it
Find the distarce between (x, y) and (x,, y;) - recessary
Pythagoras” theorem Useful when the gradent s a
ox t bg +¢ =0 fraction and you wartt integer
A valves
g‘wm@ = (X2 —x)% + (v — y1)?
Skelehing a straight ine Finding the aradient of a straignt line
IF you are gven two points on the e, plot them and The. gradient (m) of the Ine. that joins the. points (x,, y)
adraw a e going through them and (x, y,) use the formula
I you are. given the equation in the form y=mx+c plot the Yy — V4
y intercept and then use the gradient to find additiona m = o —x
points and join up 2 1
I you are given the equation in the form ax+by+c=0, find | = , , 4
the x intercept (sub in y=0) and the y ntercept (x=0), Finding the point of inersection
plot and join
- Use smuttaneous equations either by elmination or

Mathematical modeling | substituton

ALWAYS interpret your gradient and y intercept in Pure Maths Year 1/0S
Lthe context of the question!




What do | need to be able to do?

Y12 — Cnapter 6 Circles

By the end of this chapter you should be abke to: T ]
ey words:
*  Find the midpoint of a ine segment * Line segment — a finte part of a straight Ine with two distinct

end points

*  Perpendcular bisector— 0 ine which cuts a line segment into
two equal parts at 40°

* Tangent — O Ine that just touches a curve dt a point, matching
the curve's slope there

* (Chord =0 Ine segment connecting two points on a curve

*  (ircumcircle — a circle touching dll the vertices of a triangle or

* Find the equation of the perpendcular bisector to a e
segment

finow how to find the equation of a circl

Solve. geometric problems involving straight. Ines and circles
Use circle properties to solve problems

Solve problems involving circles and triangles

polygon
Flﬂdlﬂ@ midPOlﬂt O\C a lne Seqment *  Circumceritre — The center of a triangle’s circumcircle
d . — X1+XZ’y1+y2 . .
| Meporl (2 2) | Circke properties
Equation of ai circle | Tre angle in a sermi circle is dlwaus a
right angle
The equation of a circle with centre (g, b) and radius r s SR
(x—a)?+@y—-b?=r? /™~
S~
You may be gven the equation of a circle in the form - " H““)’
x?+y?—2ax —2by+a*+b*—1r?2=0 -
In this case you need to complete the square for the x and y terms to O tangert to a circle is perpendcular
find the radius and centre of the circle to the radius at the point of
& intersection
x2+y2—14x+16y—12=0 g
x2—14x +y2 + 16y —12=0 V AN
4 \
Half the coefficient of x Hal the coeffcent of (“ — '|
(x~DD)= 72+ (y +@))- 82~ 12 =0 '\ /
\\ 4 T
Subtract back off Subtract back off

(x—7)2+(@y+8)?*?=72+82+12
(x—7)?%+ (y+8)2 =125

Certre (7, -8) radus V125 = HVH

L
Pure Maths Year |/0S

_

The pervendicular bisector of a chord
wil go through the centre of the circle

| /
1\\-_ - _--/f

'::_ _--"'\-\.
"
/ Kh‘ \
F, P |
& q




What do | need to be able 1o do? - Y12 = Chapter 7 Olgebraic Methods

By the end of this chapter you should be abke to
| | ey words: |
* Cancel foctors n dlgebra: fractions * Polynomial — O polynomial can have. corstants, variables (and
*  Divide a polynomial by a Inear factor exponents that can be combined using addtion, subtraction,
*  Use the factor theorem to factorise a cubic expression multiplcation and dwision, but:
* Corstruct mathematical proofs using algebra * 1o duision by ai variable
» Use proof by exiaustion and disproof by counter example *  variable's exponentts can only be 0 or a postive nteger

* not an infinte number of terms

*  Proof — Logcal mathematical arguments used to show the truth

, A
Ohebm”c f(&\CUO}’]S PU(@ of a mathematical statement

Mathg Inha pr oof we can use:

* axioms (seff-evident truths) such as e can join any two points with
Olgebra fractors behave, and folow the same Year a straight-ine. segment” (one. of Euclids Oxioms)
rules as numerical fractions.

I / QS * existing theorems, that have themselves been proven
When simplifying algebraic fractions, where possible

factorise the numerator and denominator and then — —
cancel out common factors Polunomlal division
Eg Simplfy
2x2 +11x + 12 (6x3 + 28x2 —7x + 15) - (x + 5)
x2+7x +12 .
Method | — Long duision
2x 2 +11x + 12 fO\CJ[Ot’ ises to (Zx + rﬁz—% Divide the first term of the polynomial by x
< D) G o ossas i s (6x3+ x = 6x4)
3)(x + 4) 6_Dx:s EIEOecE '
x% + 7x + 12 factorses to (x + 3) (x + SZEIECHCERRS Subtret ard brg donn 7
4) 2% +\S Repeat for each term of the polynormia
= &)
So, the fraction can be written as:
(2x +3)(x+4) (x+4) is the common factor so it Method 2 — Box method I by
+ 3 cancek ‘
D+ 6x7)+ 28x2C 72415 + x +5
rproof R Xt Jx 3
In a mathematical proof you must: x - Ml *5 by -2 ard wete 1 bo (- 0

»  State any information or assumptions +5 30x o) ko
You dire. Using S
*  Show every step cearly
) If you colect the terms in your boxes it
*  Each step should follow bgically from Shoukd match e polyomi

the previous step - —
»  Moke sure you have covered all possible Proof continued. . .
coses Proof by exhaustion — break the statement into smaler cases and
o Whrite a statement of proof dt the end | | prove each one separately
of your working Proof by counter example — give one. example that does not work
To prove an identity you should: —
Start with one side of the identity Factor Theorem

o Manipulate it ro match the other side
L Show every step of your working J If flp) = 0, then (x — p) is a factor of flx)
If (x —p) is a factor of flx), then f(p) = 0
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What do [ need to be able to do? Y12 — Chapter 8 The Binomial Exparsion

By the end of this chapter you should be abke to

* Use Pascal’s triange to identify binomial coefficients and use h@g WOras:

them o expand simple. binomial expressions * Binomial expansion — shows us wihat happens when we. multiply a
*  Use combinations and factorial notation binomial (ke a*b) by tseff as many times ds we want
* Use the binomial expansion to expand brackets * Binomial — O polynomial with two terms
*  Find indvidual coefficients in a binomial expansion *  Factorial — to muttiply all whole numbers from the chosen number
*  Moke approximations using the binomial expansion down to one. The symbol s |

* Combinations — Ony of the ways we can combine things, when
the order does not matter

F—/ Pure Maths Year |/OS l{ -

Pascals triangle (a + b)°

= I
(a4 b) = a+ b

(a + b)t = @ + 2ab + b

(a4 by = Y+ 3a%h + 3abt + B

(a + b)* = at + 4a°b + 6a*b? + d4ab® + b*

(a + b)) = a® + 5a*h + 10270 + 102K + 5ab* + b°

Use Pascal’s triange to find the coefficierts
* The It term in the brackets starts with the power of n and decreases to O
* The And term in the brackets starts with the power of 0 and increases to n

I |
The. Binomial Expansion

(@a+b)*=a"+ (})a" b+ (})a" 2b* + -+ (})a™ "b" + -+ b"
(n EN)
|

Finding Coefficients B Opproximations using the Binomial Expansion

Find the. coefficent of ¥ in the. binormid The first four terms of the binomial expansion of (1 — E)lo n
expansion: ascending order are:

(2 + 3x)0 1—2.5x + 2.8125x% — 1.875x3

Use this expansion to estimate the value of 09751
xtterm = (1))2°(3x)*

= 210 X 64 x 81x* 1-5=0975
= 1088640x* X =041
So the coefficiert of x* in the binomia 0.9751° ~ 1 —2.5(0.1) + 2.8125(0.1)2 — 1.875(0.1)3

expansion of (2+3x) s 1088640 ] LO'97510 ~ 0.7763 (4sf)

S—




What do | need to be able to do?

By the end of this chapter you should be abke to:

* Use the cosire rule to find a missing side or angle

Use the sine rule to find a missing side or angle

Find the are of a triangle using an appropriate formula
Solve problems involving triangles

Sketeh the graphs of the sire, cosine and tangertt functions
Sketeh simpke transformations of these graphs

ﬁh@ Cosine. Rule

To find a missng side. a® = b% + ¢? — 2bc cos A

b2+c%2-q?
2bc

To find @ missing angle: cos A =

Use the cosine rule when you either:

Ainow two sides and the angle between them and
wart to know the third side
L Hinow three sides and want to find an angle

|

—

Emphs of sine, cosine and tangent
/" The graph of y = sin @
Repeats every 360°

Crosses the x axis every 180°
Has a maximum vale of | and a
minimum vale of -1

The graph of y = cos 6

Repedts every 360°

Crosses the x axis at -90°, 90°, _ _
A70°. .. N N SN =T
Has a maximum valbe of landa /s \ |
minmum vale of -

The graph of y = tan @
Repedts every 180°
— Crosses the x axis at -180°, 0,
180, 360°...
Has vertical asymptotes at x=-90°,
x=90°, x=270°...

Y12 = Chapter 9 Trigonometric Katios

ey words:

* Periodc furction — O function (ke Sine and Cosine) that repeats
forever

Sine, Cosine. and Tanaent

/E’O
%

Opposite

Odjacent

Sh®= Opposite/Hypotenuse
CosO= Odjacent/Hypotenuse

The Sine. Kule

e

b —
sinB  sinC

C

. . a
To find a missing Slde.sin -

A

sinB _ sinC
=

To find a missing angle:Siz

c

Use the sine rule when you have opposite pairs of dngles
and sides

The sine rule sometimes produces two possible soltions
@r a missing dngle: sin @ = sin(180 — 6)

=

Oreas of triangles

Area = 2 ab sin C




F\/\/hat do | need o be able to do?

By the end of this chapter you should be. abke to:

*  Cakulate the sine, cosine and tangent of any angle
* finow the exact trigonometric ratios for 30°, 45° and 60°

*  Fnow and use the identities tan 8 = % and sin?60 + cos?0 =1

Y12 = Chapter 10 Trigonometric
identities and equations

ey words:

¢ |dentity — On identity is an equation which is always
true, no matter what vales are substituted

* Solve trigonometric equation
olve trigonometric equations

rSolv‘m {rig equations

For any dnge © in
the second quadrant

90e For any angle © In
the first quadrant
sin@, cos 8 and

COST dlagram sin 6 is postive tan @ are dl positive
Sh| Ol
130° 0/360°
Tan | Cos
For any ange © i For any dngle © In
the third quadrart the fourth quadrant

tan @ is positive cos @ is positive

A7

You can use the diagram to find sin, cos or tan of any posttive or
negative angle using the corresponding acute angle made with the
X 0XiS

qce
180-6 s | o
e/ 16 0
8 —ok o /30
10
180 + © 360-6

sin@ = sin(180 — )

cos 8 = cos(360 — 0)

tan 8 = tan(180 + 0)
—sin @ = sin(180 + 6) = sin(360 — 0)
—cos 8 = cos(180 — 8) = cos(180 + 0)
—tan @ = tan(180 — 8) = tan(360 — 0)

When you use the inverse trigonometric functions on a calculator,
the angle you get is the principal value. Your calculator gives
prircipal vales in the rances:
in~1—-90° < 9 < 180°
0s”1 0°< 0 <90°
an~1-90° <4 <90°

i@ =k and cosO= k only have soltions when -1 <k <
\Ene = p has solitions for all real vales of p

Pure Maths Year |/0S

[ N )
Trig ldentities

sin?%6 + cos?6 =1
| |
Exact trig valves

----
V2

Sin — \/3
2 2 2

1

COoS ﬁ ﬁ —
2 2 2

tan ﬁ 1 V3

’ |

Fechniq\ues for solving trig equations

Rearrange to make sin, snlx) —03-=0
cos or tan the subject sinlx) = 03
x = 170 (2sf)

3coslxlsinix) + sinfx) = 0
sinlx)(3cos(x) + 1) = 0

sinlx) = 0 or 3cosx)* -0

x = 0P or x=110° ( Sf)

Factorise if possible

If it is a mixture of sin(x) sin(x) = 3cos(x)
and cos(x) use the sin(x)/coslx) = 3
dentity tan 6 = =22 tanlx) = 3
X = 720 ()

if you have a mixture. of
sin and cos in a quadratic
use the identity sin?6 +
cos?0 =1
then solve

Solve muttiples of the
unknown dangle

cosA(x) = sinx) + |
| — sind(x) = sin(x) +

sindlx) - sinlx) = O
Factorise and solve

tan(2x) = 5
2 = 76
X = 397 J
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What do | need to be able to do?

By the end of this chapter you should be. abke to:

Use vectors in two dimensions

Use coumn vectors and carry out artthmetic operations on vectors
Cakuldte the magnitude and direction of a vector

Understand and use position vectors

Use vectors to solve geometric problems

Understand vector magnitude and use vectors in speed and dstance
cakulations

* Use vectors to solve problems in context

\ector forms h
Go dlong 2
Component land j A—3 to the right
and down 3
_4 Go dlong 4
Cobmn s ( ) to the Eft
5 and up D
Pure Maths Year 1/0S
W\’Iaqnltude of a vector

a=x+y-= (;) magnitude of a is gen by:

jal = Jx? +y?

|

\VPosonn vectors

O posttion vector starts at the origin
eg a port O (4, -D) has posttion vector 00 = 4i— 5

00 - 00
0B -08—00
Mdpoint

oM - 00 + /0B

D A — Chapter I Vectors ]

ey words:

* Magnitude — The magnitude of a vector is s length
(ignoring direction)

*  Resultant — the vector sum of two or more vectors

* Scalars — O single number (used when dealing with
vectors or matrices)

—

W)ddm and multipling vectors

To add vectors algebraicaly you add the 1 and
components eg

6-31+Y bA—=1

atb=4-2

To muttiply by a scalar, muttiply each componert
eg

a=3+5
da = 43+ 5j) = 1A+ 20)
b= (%)

- 3() (3s)

Unit vectors

O unit vector in the direction of a is I%I

Paralel vectors

Ony vector paralel to a can be written as Aa
where A is a non-zero scalar

i a and b are two non paralel vectors and pa
+qb = ra +sb then p=r and ¢s

|




Y12 = Chapter 12 Differentiation J
What do I need to be able to do?

By the end of this chapter you should be abke to:

]

* Find the derivative of a simpke furction

*  Use the derivative to solve problems involving gradients, tangents and
normal

ldentify increasing and decredsing functions

Find the second order derivative

Find stationary points of functions and determine their nature
Sketeh the gradient function of a given function

Model real Ife situations with differentiation

‘Eifferentlatlnq from first principles

[t's a proof so you have to show OLL steps use the formula,
substituting in the function

dy . flx+h)—fx)
x h
L |
Differentiating ]

N dy _ n—-1
Ity = ax™ then = anx

ff (x) = ax™ then f'(x) = anx™1

When differentiating you muttiply each term by its power and then
reduce its power by |

ey words: |

*  Derivative — a way to show rate of change: that s, the
amount by which a function is changing at one given
point

*  Stationary point — O point on a curve where the slope
is zero. This can be where the curve reaches a minimum
or maximum

YNotatlon and definitions

The gradent of a curve at a given poirt is
defined as the gradient to the tangent to the
curve at that point

The gradent furction or derivative of the curve
oy

M oy oAy
y = flx) is written as f'x) or — 0y or =

The gradent furction (Z—z) measures the rate

|

of change of y with respect to x

ﬁoments and normals

The tangent to the curve y = f(x) at the point
(6, f(a)) has the equation

y —fla) = Flallx — a)

The normal to the curve y = f(x) at the point
(6, f(a)) has the equation

y—fla) = 1/£1allx — a)

—

To sketeh the gradent function, think about what is happening to

TS|<etchm gradient functions

the gradient at various points on the curve and sketch them
Thinking about the
Curve gradents Gradent function
“ Negative Gradent -
| (dgnnhi) :
Positive_/
(upht) X
£ j'/ | g g% "('}I’x;f) the gradent & negatie
\O (ﬂ@t) =2 Si i;g Itieg?(aad(\ie‘gn?t\fp%ﬂuue

N ]
l:/ Pure Maths Year 1/0S

|
—

Maximum stationary point

NoOOA

Minimum stationary point

Stationary points

Solving % = 0 gjves the x coordinate of the

stationary poirts Sub x vale into y = flx) to
find the y coordinates

2
Solving % = 0 gjves the nature of the

tationary pont. F 22 > 0 then
Stationa g point dx? eNn (LS G

o d? i .
minmom_ ff d_szl < 0 then t’s a maximum

|




Y12 = Chapter 13 Integration
rWhat do [ need to be able To do?

By the end of this chapter you should be abke to:

. ay n
Find y given ” for x

Integrate polynomials

Find f{x) gven 1x) on a point on the curve
Evaluate a definte integral

Find the area bounded by a curve and the x-axis
Find areas bounded by curves and straight nes

n+1

Indefinite. integration
ax

f n+1

+c n#1

ax"dx =

This expregon s the integrand

It you are integrating a polynomial function, you integrate each
term one at a term

To find the constant of integration, ¢

) Integrate the function

2)  Substitute the coordinates of a point on the curve into the
Integrated function

LB) Solve. the. equation to find ¢

‘!’

Definite. integration

0 definte integral has Imits To evaluate a definte integral you
Integrate as normal and then substitute the top imit and the
bottom Imit and subtract

Upper Imit

fa/nd ~ gxn+1 a_ gan+1 gbn+1 1
ng x= n+1b_ n+1 n+1 n
Lower imit

You don't need the +C with definite integration as you are going
fo subtract so it cancels out

Definite. integrals give. you the area under the curve between the

Lllmlts
{:/Pure Maths Year 1/0S

ey words:

* Integral — the resutt of ntegration
* Integrand — The function we want to integrate

rl\lotatlon and definitions

Integration is the reverse of differentiation

f(3x5 + 7x?% — 4x + 2)dx

With respect to x

)
=

Means integrate the folowing

Oreas under curves

The area between a positive curve, the x-axis
and the lnes x=a and x=b is gjven by

a
Area = f y dx
b

Where y = flx) is the equation of the curve
O posttive answer means that the area is
above the x-axis

O negative answer means that the area is
below the x-axis

If there is a mixture of areas above and below
the x-axis you have to work out each area
separately and add them together (ignoring
the negative sign)

To find the area between a curve and a line:
) Find the x coordinate of the points of
intersection

2) Subtract the equation of the graph that
s below from the equation of the graph
that is above ﬁ /

Graph above{t ; \ ) below

3)  Integrate your new éxpresslon

4)  Substitute in your x coordinates os mits
to find the area

L ]



Y12 — Ohapter 14 Exponentials and Log\a@S\J Fey words |

T Exponential — a function in the form f(x) = ab*
What do | need to be able to do? * Logarithm — O logarithm answers the question How
mary of this number do we muttiply to get that number?

By the end of this chapter you should be. abke to:

* Sketeh graphs of the form y=at, y=e¥ and transformatiors of these l:/ Pure Maths Year |/0S

graphs
Logarithms 7

Differentiate e
Use and interpret modeks that use exponential functions
Recognise. the relationship between exponential and logarithms

Recall and apply the laws of logarithms log, n = x is equivdent to a* = n
Solve equations in the form & = b @
Descrive and use natural logarithms 1
Use logarithms to estimate the valves of constants in non-inear models L a#
. . - ]
Exponertial functions Naitural loggrithms
‘ /
y = a / Natural logarithms are logs in the base of e
_ Ln and e are the inverse of each other so
Ovigys Crosses the y-axss at | they will cancel each other out
The x-axis is an asymptote
—_ Ine* =x
elnx —
/ ) _
J g
y=ef )
/ Obways crosses the
.' x-axis al. |
R The y-axis is an
asymplote |
£y - e then - ke Laws of logarithms
dx
— — logx + logy = log(xy)
Logarithmic graphs X
logx —logy = log ;
For equations in the form y = .kx“ ory - ab we can take logs 1o log (x") — klogx
transform the curves into straight Ines _
log0 =1 J
y = kx" y = ab S ot
A - Y
o - o] ool - b oling equatiors s the form a*= b

ogly) = nloglx) + loglk) | logly) = xloglb) + bogla) ) Toke logs of both sides

A Use the power law to bring the power to
the front
ogh) oglal 3)  Solve the equation as normul

n loglb)
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