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Year 1 Pure

Mensuration
Surface area of sphere = 471°

Area of curved surface of cone = mr x slant height

Arithmetic series

8 =ina+)=3n2a+@n-1)d]

Binomial series

(a+ by =a"+ AJQ?_@ % ﬁzwaﬁuw I ﬁaw ah ..+ (neR)

n n!
where | | =*C =
r o)

2 r

nin—1) T nn=D.(n=r+l) 5
1x2 IX2X..%XF

(l4xy=14nm+

Logarithms and exponentials

ey ng = ﬁu.__

Geometric series

g= a(l-r")
! [=r

_m,_n..al for |r| < 1
Yo l=r

p S

(x| < LineR)

Useful fomrulae and things to know!
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Vear 1 Pure Chapter 1 - Algebraic Expression

Index Laws

ﬁhﬁsvﬁ — Q§3

Fractional Powers
1

am = "a

n

am = Na

Negative Powers

1
a ™= gm

Watch out for:

Surds
Simplify
V5V3 = V15

Simplify

Vi2 =v4V3 =23

Simplify

V15

¥ = o
V3
Simplify

Viz 243 43
VB 242 V2

Expand and Simplify
(3 +V2)(2 —2)
=6—v2 -2
=4—+2

Rationalise the

Denominator
N —
==
2 V3 _ 243
3 V3 3
N —
2443
2 2—+3 _
-3 2-3
4 —2+/3
243438
4—2/3
5—443
2
1-2v3
2 1+ 23
1—2v3 1+2V3
2+ 4+/3
1-4v9
2+ 43

—-11




Vear 7 Pure Chapter 2 - Quadratics

Solving Quadratics
By Factoring

6x>+13x—-5=0
ac = —30

b =13

15 and =2

6x2 +15x — 2x — 5 =0
3x(2x+5)—12x+5)=0

(Bx—1)(2x+5) =0

IHQRE >
A= 8 B

Quadratic Formula

—b +Vb? — 4ac
X =
2a

6x:2+13x—-5=0

Completing the Square

b b
2 _ “N2 252
x +~§|@+Nv mmv

x% + 4x
=x+2)¥¢—4

x2+6x+3
=(x+3)2—-9+3
=(x+2)¥“-6

2x2% + 8x

=2(x% + 4)

= 2[(x?% + 2) — 4]
=2(x*+2)-8

2x* +8x+3
=2(x*+4)+3
=2[(x%2+2)—4]+3
=[2(x*+2)—8]+3
=2(x%2+2)—16+3
=2(x2+2)—13

Quadratic Graphs

Positive Gradient

Negative Gradient
Ll

Lw

1\

Roots and Turning Point
3

roocks

C)) = ()
me ) UU

lﬂ ﬁR_ au<mv...m.ob

min, pdink
5> compleke. the. sguare-

eample.  (er2) -4

muu_i_.v _
y=(x+a?+b
Turning point
(—a, b)

Discriminant
—b + Vb2 — 4ac
X =
2a

. _ 2
Discriminant = b™ — 4ac
No roots

pPfac 2O

One root

L 4ee =O

Two roots
. pEAec 7O

Example

x> +4x+ k=0
has two roots.
a=1lb=4¢=k

b? —4ac > 0
42 — 4(1)(k) > 0
16 —4k >0

k<4



Vear 7 Pure Chapter 3 -

Quadratic Simultaneous

Equations
x+2y=3
x% + 3xy =10

(3= 2y)% +3(3 — 2y)y = 10
9 — 12y + 4y% + 9y — 6y? = 10
2y?+3y+1=0

Don’t forget to find the x values.

x=4o0r x=5

Linear Inequalities

—2x—3<5
—2X <8
X > =4

If you multiply both sides
of the equation by —1,
then you need to change the
direction of the inequality.

Equations + [nequalities

Shading Regions

= and N
Shade above the line

< and m
Shade below the line

< and =

Solid line

< and >

Dashed line

Quadratic Inequalities

Quadratic inequality > 0

Part of the graph that is
above the x axis.

x2+5x+6>0

(x+2)(x+3)>0

-2

x &2

Quadratic inequality < 0

Part of the graph that is
below the x axis.

x2+5x4+6<0

(x+2)(x+3)<0






Vear 7 Pure Chapter & - Graphs + Transformations

Cubic Graphs

Positve Graident

-

o/

ma&g_n

Negative Graident

grdieat

Y
IJ\

gz

y Intercept

y=ax*+bx+c
v Intercept = constant €

y=(x+3)*x-1)
y=x+3lx+3)x— 1)
Constant=3x3x—-1=-9
y Intercept = (0, —9)

3 Roots

y=(x—-2)(x+ 1)Ce — 1)
Roots 2,—1, 1

Z

\l\; ,,/\Nw
2 Roots

y = (x+3)*(1 —x)
y=(x+3)(x+3)1A—x)
Roots —3, —3, 1

Double root = bounce

/\_7 NI
7 Root

y=(x—2)°
y=@x-2)(x—-2)(x—2)
Roots 2, 2, 2

Treble root = inflection point

i

Quartic Graphs

Positve Graident

{ )
' 4 “ Lo
\

/
- 5@@95&@\

y Intercept
y=ax®+bx*+cx+d
y Intercept = constant d

v = (et 3)4 (e~ 1) (=2)
Constant=3x3x—1x—2=18
v Intercept = (0, 18)

4 Roots

y=(x—-2)1—x)(x+ D(x + 2)
Roots 2,1,—1,—2

3 Roots

y= i+ 3P0 —2(x—2)
Roots —2,—2,1,2
Double root = bounce

2 Root

y = (x — 2)*(x + 3)?
Roots 2,2,—3,—3

7 Root

y=(x+3)*
Roots —3,—3,—3,—3
Quadruple root = inflection point




Year T Pure Chapter 4 — Graphs + Transformations

Reciprocal Graphs

Points of

Intersection

g(x) intersects f(x)
when

gx) = f(x)

Example

g(x) = 2x*
f(x) =4x
2x% = 4x
2x2— 4x =0
Zx(x— 23 =10
x=0o0rx=2

Don’t forget to find the v value

f(x) = 4(0) = 0
f)=4(2) =8

Points of intersection
(0,0) and (2,8)

Transformations

Yy = f(x) starting position

Shift up
y=fx)+3
Shift down

y=r()-3

Shift left

y=f(x+2)
Shift right

y=fx—2)

Horizontial Stretch

y = f(4x)
Vertical Stretch

y =4f(x)

(x,y +3)

(2, 3= 3)

@m - N‘u\u

(x +2,y)

G »)

(x, 4y)

Reflection in the x axis

y = f(—x)

mun, Iu\u

Reflection in the y axis

y =—f(x)

AIR‘ uuv




Vear 7 Pure Chapter 5 — Straight Line Graphs

Straight Line Equation

Y2 — V1
X2 — X1

Gradient =

y— y1 =m(x— x1)

Parallel:
same gradients
3x — 2
3x + 4

y
Y

Perpendicular:

negative reciprocal

Length

/\@N — x1)2 = (¥2 — y1)?

If asked for the exact value,
give your answer in surd form
if necessary.

Example

Find the equation and length.

(2,3)
(=3 5]
Gradient = L el
—3-2
_ 2
- =5
3 = - 2
y =g W= )

—5y+15=2x— 4

—by =2x — 19
2 +3
y="5*Tg

/ﬁlm — 2)2— (5 —3)2
= |52 - @y

— 71




VYear 1 Pure Chapter 6 - Circles
Mid Points

Equation of a Circle

(x=a)?+(y—b)? = 1

Centre = (a, b)

Radius = r

Example
Find the centre and radius.

x2+y2+6x+8y=0

Rearrange

x*+6x+y2+8y=0

Complete the Square
(x+3)2=9+@+4)?2—-16= 0

Equation Form

x+3)*+ (@ +4)?%= 25
Centre (—3,—4)

Radius =+v25 =5

Circle Properties

, Tangeit.

_dsoms*. + redivs mex

v‘% Q%&\msgmwmﬂ bis

N

i} diameser then

meets .QRCB?_.@?‘.P
as 90"




Vear 1 Pure Chapter 7 = Algebraic Methods

Algebraic Fractions

Golden rule:
factorise as soon as you can.

Long Division

3x2 —2x+4 +x—1

3x2 + 3x +1
x-1[3x3 + 0x2-2x +4
3x3—- 3x? ._‘
3x2 — 2%
3x2% —3x
x+ 4
x—1
The remainder is 5. m

Factor Theorem

Is x — 2 a factor of
x3 4+ x2% —4x — 47

2P+ @) —42)—4
=0

Remainderis 0
. x — 2 is a factor.

Is x + 3 a factor
x3 + x% —4x — 47

(—3)% + (—3)* —4(-3)—4
= ~—100

Remainderis —10
. x + 3 is a not a factor

Proofs by Deduction
Tips
- Show LHS = RHS

- Complete square to show
a max or min value

- Use properties of shapes

Proofs by Exhaustion
Tips
Break the statement down

into smaller case and
prove each smaller case.

Maybe break it down into
odd and even.

Proofs by Counter-Example
Tips
You only need one

counter-example to show
that a statement is false.




Vear T Pure Chapter & — Binomial Expansion

Binomial Expansion

o |
(a+b) =
! 4 b
(a¥b) * g )
?i,&p a* + 24b' + b
(ar ) = &+ 3%+ 3+ b
(ar)T = a + Alb+ 65 v 4db” + Lt

(axbY= A+ (Na'b + (8)d7 b+ (B)a” b+

P m_._wvu 3ﬁ,_1 _ nt

ri(n-r))
Identifying Values
d_ + MUDU_..U o= | b= 2 N =10
A.mm.f@ . Wuﬁm o=l0 b=-tx N= &
n=>5

Comparing Coefficients

i

coeffciont coelbicienk
a-0c of 2
x? coefficient is double the coefficient of x
2(8q) = 28q?
16q = 28¢2
16 = 28¢qg
16
1= 38

Binomial Expansion Estimation

1o
Estimake 0.975 o 4dp
Q_.Z..m\j [e]
Q - mm..; = |- 2.5 + 2812527 ~ 875
o A7 =
o = O.l

Now Sub oc=0:) ‘mto the binomial

exposion..



Vear T Pure Chapter 9 — Trigonometric Ratios
Advanced Trigonometry

o & B ™. T coshA

S\DE
ANGLE COS A =
(o
S\DE & = L.
sinA sn B asnC
ANGLE shA - snB . snE
A b c

AREA OF TRIMGLE = = SBSInG

Obtuse and Acute Answers

g0 = aske

Transformation of Trigonometry Graphs

186"\,

9 4+ 2eos (38 +90)

|

£ 4 R RT

down 2 Mo ,u&%m ,m?w [0}



Year T Pure Chapter 10 - Trigonometric ldentities + Equations

m.a&:m Solutions

- 8T SoLLTioN = sin”' oo
1 IND SeLVTIoON = 180— _._mfmo_cmu?
2 v
IST Sovma = cos -

NG sewwTIeN = 360 — ISTsdotion

pu OTHERS  E AL

IsT SaL.UROoR = ”EJJU. 5C.

Ml CTHERS. 41807

18T ,K 2ND
&o\_& nﬁg

Nhawm of Answers

Watch out for the range of answers needed.

| : Z =,

o & & £ B0
becomeS

sn 20 =

S

0 <28 £70

0& & £ 260
bemes

i |
M_jhnm ++.mvll.

Trig ldentities

Fher m__?a. I _

fne

cCosSS
Sin&

,



Vear 1 Pure Chapter 11 = Vectors

Labels

>
4
P

i +j Components

2 3+ 2§
- > (
| 3
Parallel
Show they have the same gradient.
A1 A....fw gradtesk = \m‘.. 2 2
b + 1X) grdient: = 2z a2

ma__._msrm. are. the same .- paraliah

or

Show that one is a multiple of the
other.

2i + 4j = 2(a + 2b)
6i + 12j = 3(a + 2b)

Magnitude and Length

A

Ratios

Velocity and
Journeys

Currént Position =
Velocity x time
+ starting Position

Velocity = 31 + 23
Time = 5
Current Position= 5i + 53

Find the starting position.

5i + 9j = 5(3i + 2j) + Starting
5i + 9f = 15i+ 10j + Starting

Starting = —10i —j

Collinear

Collinear means lying in the same
straight line.

To prove that three points are
collinear you can show that AC is
a multiple of AB.

AC=AAB

A is a multiple to be found.




VYear T Pure Chapter 72 - Differentiation

First Principles

b _
L@ = lm foerh) — £6O
h=»0 N
F6 = B e e —
Fey = then £ R DL
mﬁ%ﬂmﬂ ﬂrﬁ, .wkp#wir #N
Mﬂn..w k-0 \uhﬁv.—fﬂa.o ;
_ ET=e .,
Notation
v e
Y = FED —= D
ﬁ mR.tu n:mmnﬂgrmnwnl ‘ﬁ/ v mﬁ.ﬂngmnwp
‘ &N
am Q#K > &u.
& doc_ d
Ao® —> 2" — 2bec
; Bc.___*._vﬂﬂ w& . 3C—I—u_& _ua
power powwer
then then
gubhmet L subhacks 1.
from pouser Feom power

Differentiation
, . -
= Jx - x du Lo,
@ doc 2
= IHll & 1_I.Um....w dy =2 =W
A = = "

&H 20 + 3 _ 2743 2. gec

doc.

bolh keyms, a@T
divided by 2

Gradient of a Tangent

doc-

Max and Min Points

Mox _mu_:w

MmN @u_sr

d*s . o
dac”
i 3
ulm,.,vo



Vear 1 Pure Chapter 13 = Integration

Integration
&

de 5 i e B
dg _ % 5 g==2L-+C
m.u.m. e gg@aﬁ_ A7 "2

add aneto the power
divide. by Hie new powes

Area Under a Graph

Find the Constant

To find the constant you need a co-ordinate that the
curve passes through.

Notation
] H..T
(o e = F
Limits
” s
: B0 #F
(- ()
= g — |

(roke! answer ol vo_zmpmsp
becudse belowd 2¢ aXiS .
)

~uek janere He negak

- adll

ﬁn,w Area_

Area_under
Curvre.




Year 1 Pure Chapter 14 - Exponential and Logs

Exponentials

gz

Index 15 o vanable

=
oscaxis is an
asymp Foke-

Special Exponential

@ = m..u,..t e~ 2.7192%9

Used for 3&@5@

dﬁmu.uu _ m.T.un.
[ey= ke
Logarithms
3" =1

Laws of Logarithms
_D& un&
n_ﬂw._u: g@ o — _O@ U _D@

oA G@ x + _o@ i -

1aw

ke ro@ X = _o.w x”
WASTCH OUT FoR. !
O_:ﬁ opp! iy mullipheation + dwision law

after applaing Power low.

..,muobu, -+ _o&m
= _Q@ Nu 4= _amw

= leg W2+ log3 = log = 96

Solving Equations

Using Logs

\(uvun _ Nun».;
_0@ 5 = _0@ R
733 #0@ 2 = foc4)) _Db 2
H._o@..”m = un_n&q. + log 2

,ﬁ_ou w._ibh_a,wm = F.@N

oc Qowul _ouwu = log2

_ _Dw. 2
e _D..va I_D&M.

Quadratic Equations
Using Logs

= &™) +5 =0

@ G r5 -0
@Ni 6y + 5 =°

Natural Logarithms

W‘
y=7c ( refleckien ::n\U

e™ = 5
ne* =1In5
Up - Md)m

Natural Logarithms

and Quadratics

Lo .
e + 5 - 14=0

(e*+7) (e~ 2) =0

m..Mu = I.“ or ,m = Ml
no selukiens ’

e is always
1n_m_.I<,m..




Vear 1 Pure Chapter 14 -

Non-Linear Modelling
y = ab*

y = Population y = Log (Population)
x=time x=time

s o

| L 1

) :|
g . E| ]
.M, il .M. ° .-.-.l ®
3l i £ lo
g i

| - |

Y Sl L
mw e IwWe 30 Year e i I Yoar

Exponential Model to a
Linear Model

y = ab*
logy = logab*
logy = loga + log b*
loga + xlogh

logy

y =mx+¢

Ify = ab®,
then the graph of log y against x

will be a straight line with
gradient log b and vertical intercept loga.

lo
4 y=mx+c

logy =loga+xlogh

Exponential and Logs
Non-Linear Modelling
y = ax"

y = Population y = Log (Population)

x =time x = Log (time)
of
L] 1
| I
| » =1 p
el L] £ ,o\"
2 ! = i
s J — g
2 Ele o *
© ; =l -
L=t e g
| / 31
1 \l..
veefe _|ltz.||l-.-
wm A0 o mm  Year wm 1900 190 1000 Year

Exponential Model to a
Linear Model

y = ax®
logy = logax™
logy = loga + logx™
logy =loga +nlogx

y=mx+c

Ify = ax™,
then the graph of log y against log x
will be a straight line with
gradient log b and vertical intercept log a.

logy
y=mx+c¢

logy =loga+nlogx

log x







