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Year 1 Statistics
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Statistical tables

The following statistical tables are required for A Level Mathematics:
Binomial Cumulative Distribution Function (see page 29)

Random Numbers (see page 38)

Year 1 Mechanics

Kinematics

For motion in a straight line with constant acceleration:
v=ut+al

s=ul+;af?

s=vi—;at’

v =12+ 2a8

1
s =5 Ut



Vear 1 Applied Chapter T = Data Collection

Key Definitions

Population — all data
Sample — a selection of the data
Sampling Unit — a piece of data

Sampling Frame — a list of data

Surveys

Census — survey of the entire
population

Disadvantage-

- Aceurabe resits) = Time. @aseming
. I..m.?ﬂﬂa.n._.i-

Advan Eage

Sampling — selection of the
population

SAMPLING - seledion of fhepopilation
pduantage _dm‘wvmcgwﬂmnﬁl

- Quicher -:..&sor.v.. arcumtd.

- Cheaper

=gub a.ﬂ.i,_s_ld nelk b
- represanked-

Random Sampling

Every sampling unit has an equal
chance of being chosen.

Simple Sampling
Names out of a hat.
Random number generator.

Advantages | Disadvantoges
- Eagyy +Oeap | = Time onsuming
- Blas Free  }_ o nple frame neaded

- Dotz has eqral

énonce. of being |
selecked

Systemic Sampling

Sampling unit chosen at equal
intervals. (starting position chosen at
random).

Advantages | Disodvantages
~soltabia: forlarge. | = nkraduces bias-1F

sample - sample; frame nok
¥ g ‘bias

~simple  qguicke : T
¢n..,waﬁ = Sampies frame. needed

Stratified Sampling

Sample groups (strata) in proportion

to the population groups (strata).

Advankeaes | Disadvantoges

~Gpte. 4 guicks | ~Popdakion musk bein
Ao08e. . diBnct shruko.

~Fadh Skraln geks. |~ Con wtmduce. blag
?ﬁﬁ!,_ﬂr

Non-Random Sampling

You decide which sampling units
you choose.

Quota Sampling
Collect sampling units until you have
your quota for each strata.

Advantoges | Msadvantages
Sl Ea: — Riag can be.
mvc_ﬁw.., " inbmduced.
- IWePEBEE | i nonrospantes are.
- ot regorded
Opportunity Sampling

Collect sampling units until you have
your quota for each strata.

Advantoges ’ Disadvan'eoges |
- st | = Sample nek likel
fasy Yo @y & ma_..-ﬂ_.aug.ufrm-
- Cheap : _xu—!fnf&o?

Types of Data

QUALITATIVE QUANTITATWE

Non —nvmericeh. N um ericl Vales

Disereke.  GenBnuvbus

Nok-all valies  Any value.
w@mmmw_n. pessibles

Large Data Set

weakher Stakions
Moy - Ock. 987
3&&,: fct Rols

Measurements made
Toigl Ramfull = leks of zeres + ki
Gitad Speed

iuant Ay

Visibliity
Tekal sunghise

Elovd, cover

fregsure.

My gust- Speed.

Scales
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Vear 7 Applied Chapter 2 - Measure of Location and Spread

Key Notation

x data value

X mean

f frequency
Y X sum of the data

1L number of pieces of data

Mean
_AX
X =—
n

if group frequency table,
then x is the midpoints.

Estimate Median

(continuous data)

304t mﬁ’ 324k 434 |Bp otk £35

A R
median = 10 + & = 5Mhuber

( neneed ‘o de ___.....l..a...u

3Lz 3
T|1|w |

=10

2 7 m :ﬁ

megian = 32 + (A x .w,. .v =329

Estimate Median

(continuous data rounded)

Watch out for gaps between the
intervals.

Interval 30 — 31 should be
rewritten as 29.5 — 31.5 etc.

30 -3 | 32~ 33 _@rwuwm
2 7 _ |
e 33.5
.p..lw,.w 7
—— |
M._ 77 B 9
medion = 3.5+ (2 )= 3.4

Standard Deviation

o= /‘ (=)

Standard Deviation = o

Variance = g2

For continuous data the
X is the mid-point

Short cut if you are
given Sy,

o

Formula Booklet

Standard deviation = V(Variance)

Interquartile range =IQR = Q,-Q

For a set of » values XysXgs oo Xy X

i? -

2
S_ =26, -9 =5 - %)

m.ﬁ.
Standard deviation = ,|—< or
128

Coding

CRIGINAL
DATA

USER FRIENCLY

: m DKTA

Mean
is affected by all
calculations.

Standard Deviation
is affected by
multiplication and
division only.

Oriatnal News
od 2
3@%3 <3 mean (@)
oc x3 35
= +3 =
= x3+2 3=+
= 2-% Z-4
@1@:.5—.#. ol@ubpr
Standard 249 man
Desfakion: Ty )
QMP X3 W D\....n.
o% + 3 o2
e X3~ A ND\UP



VYear 7 Applied Chapter 3 -

Box Plots
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Locating Median,
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Representation of Data
Outliers

Qutliers are extreme
values.

Possible ways you may
be asked to calculate
outliers:

(1.5 xIQR) £ UQ and LQ,

(20) £UQand LQ
represent on o. box plots

! Mmax
L eurlier
— | pd

limit
oviier

Comparing Box Plots

Mmalse. A S‘Buupzmao?

- spread (AR or Range)

— AVERAGE AS&_,B_QU

Cumulative

Frequency Graphs

Time. Freq. n%«ﬁm.ﬂ.,wm.n,_ﬂ
st 410 [ |
loc k<l L 1+4-= 5
N tgin 9 MH4+3=

/ upper ﬁc..:c_n?..\hv.
nalve Freguenty

(e, 1)
n 5)
(12, % )

ronn_uwz@ median , LQ and U@

(R N
| B meais UQ

Histograms

- Continuous Data
- Uneven Intervals
- Frequency = Area
- No gaps between bars

A

_m‘mgn& i . o
_c?mmu . FREQ
bt
Classwidbh,
Em\wm?.ﬂ. ﬂﬂmﬁ. .m.mh,WD&S.wn mﬂ
l0cw4s |5 525 = 4-
——p
5
Scalers
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Vear 7 Applied Chapter 4 - Correlation and Regression
Interpolation and

Correlation Regression Line
_ o Extrapolation
g | . ¥ ¥x | Aregression lineis a line P
® 2 4 b3 X ¢ e .y »

LA R m«xﬁ. of best fit (calculated). Interpolation ~ estimaking values
1 . » x K inside, Hhe data runge.
MW.D’& .,Enﬂ_.m .._.L.D A I ‘
it Comben | B < e | Edegting oo s

Gu.maﬂ.r 25 . ovtside. the data range
Describe Correlation .
>

mom.:uz.m. Correlakion + Shrength Time, Spent Revising

Zmusr?m. Correlablon + Strength

Ne terrélation Gradlent : 3 nﬂ..r.m Por |
haur o Pevision

Describe Relationship
Y lnvercept * A0vnarks wodd be

oblained With no:
& Tasian

Correlabion  Higaly Beguve.
Carretabien

Descrile Relabionship b As -gou
gek slder gou Lse bhe: inkemek




Vear 1 Applied Chapter 5 - Probability

Venn Diagrams

oﬁucgm Relw

P m% o mv

dooble Reks

P(AVB)
anythiag Hehed
245420 . 27

30 30

m.y)w;v

m_oagn heke
2

——

20

*vQ,. U wu

or
anytining Hehved,

Mutually Exclusive

Cannot happen at the

same time.

?.g.,&_cn&,r...u. excloswe.

P(AerB) = P(® + PO

Independent Events

One event is not
affected by another.

fﬁ_a._m.w@‘.i.mb,n .%
*umunnsm@ = .Tm?v X *umwu

Tree Diagrams
W TQ& and Nu

m v@ ard B)

(A'and B
w p(A oa B)

Always double check if
the question is
replacement or

not replacement.




Vear 7 Applied Chapter 6 -
Probability Distributions

Tables

=1
Functions
t g.2 ¥X= ¥y 2.
mvmx = Xu = .5 %=32
- o.] %=

Binomial Distribution |

n 2 rumber EAals

= prosalifiby of Svecess

o= number of Sutcess Tegired

AT

Pl=s) = (F)P o8

Statistical Distribution
Binomial PD and CD

Classwiz Calculator

=]

1Bpd

or

Red ~ Data.: Vanable

X.v Binomial PD

menw
7
4 1 ‘Binemial PD

2 Variable

P(x=

xv Rinomial. CD

men.
7
Poge dawn, ¥

i Binomial €D
2+ Varlable

P(x <

Watrch ove for 2>

P(x 3 5)= | -P(x&H)

T B
L3 *

1 2 3 w 5 &
.l...

P(x<\)

N=8P=0.55
P(X = 0) = 0.00168
P(X=1)=0.00164
P(X =2)=0.0703
P(X=3)=0.172
P(X =4)=0262

.qﬁslammq
nQuauEmn II
P(X =7) = 0.0548 v PX=25)=1-PX=<4)
P(X = 8) = 0.00B37 =0.477

P(X <4)=0.523

Example (PD)

Total outcomes (N) = 8
Probability of success (P) = 0.55
What is the probability of
0 success out of 8?

P(X = 0) = 0.00168

Example (CD)

Total outcomes (N) = 8
Probability of success (P) = 0.55
What is the probability of
3 success or less out of 8?

P(X <3)=0.260




Vear T Applied Chapter 7 - Hypothesis Testing

Hypothesis

Ho: p= Hoip= He:p=

My:pe R p? HePF

Probability of

Sample

Plred)  Plx»e) PE< 3
wmxmxu

Significant Level
wm%%ﬁu > Q@ﬁwn&r Level
Accept Ho

P semopie) < Siguiboant Level
Accept Hi

Don’t forget if it is a two tail to
half the significant level.

Conclusion

Always make the conclusion in
context of the original problem.

Critical Regions

He! p=0.5
Hi: psos

p=o'S Nn=5

5%, signifcant: level

Lo R NN
& i B
4R o BB
O N
@ m o B 2
1] T T T T 1
o 1 Z 3 %5
il  Atrteplence
¥h ‘Feo

.mw,ﬂ s1gmfiant level
2kail

Botfemiall 2-S7.
Top i RS

o NN
55 ki
= B =
Gl a3 ws € 78910
cAg o) frocepTmni s WNM”_
i ‘He I.

Actual Significant

Level
W m mm.war ant level
% o 5Y,
£ - & 5
@) 1 A Ackual sigabicaat
level 3.127



Vear T Applied Chapter 8 — Modelling in Mechanics

Modelling

You need to think how the maths
applies to the context of the
problem.

k= A4l -0,38

.:\.. o >\ | below
:  [grond

Egvation D:_r.o valid 1f
in the mnge of =.
Jvse capmmon sense.!

Definitions

; sele. — Dimensions arz.
ﬁD_\In\_ _..n&__..a._gp

mass acks aksigle p

Red. ~ Thinkness is neg ligible
Mass acks ak singlle pen

Inextensitle: Skraq = sbing
does nak Shreche

Light: Object ~ Mass is
_.nm___ar._rdn. (campare. b oWher obects

C3~T13 momu - mas§ IS
distA buked euenly.
Mass 18 ok the centre.,

Assumptions

Make life easier for
yourself!

Ignore air resistance.

Ignore rational rotation.

No friction.

Mass acts at a single
point.

Object has no
dimensions.

Units

Always check the units in the
question are as follows.
In not them convert.

mass g
ﬁms& Wy mekrs
“Tiowé,  SecondS
Speed. M
velaziky MS”

a7 -2,
Recaigribion: M5
Faree. Newkons
pagghls  MeJdEons

Lt = & __ump g mumsﬁ

Vectors

[ components
right and left
Jj components

up and down

Velocity and Vectors
Velocity

3i +4j ms~?

Speed

V3% + 42 =5ms™1

Unit Vectors

I unit vectors = 17

iveckor
=44

J unit vectors = 15

‘V.-
"3

pe D>




Vear 7 Applied Chapter 9 — Constant Acceleration

Distance Time

Graphs

bcﬁdmm\ <m.,.,on._@ = displacement
time.

bolal diskance
Eime_

Pvernge. Speed. =

.deﬁsnmgusw = distance fom u.._@_.q

Velocity Time

Graphs
GradienkE = Aceleration +
or
Deceleration —
Diskance.  _ peea vnder Graph-
Troveued-

wakch cuk for how you label the.
oz)\S. nonn—vm. or uuD_.)Tm..v
v

‘IT.
A —l rd
TT ST 6T ¢reso

Velocity Time

Graphs
(Two Vehicles)
< F
Travel same.
dishance.
>k

B

Areo. = Areol

If they have travelled the
same distance, then
area = area.

Make sure not to draw the
one graph inside the other
graph, as they could not be
equal in area.

SUVAT Formula

Only use when

acceleration is constant.

V= W+ at

./\.F..u... _L.N > pr

o7 (425

. \ Lok
U ...._,.\.w

)
<
s
|
S

Given in the formula
booklet.

I
we + ND&H

SUVAT - Horizontal

(multi journey)

A B 4
o o o .
— —> —3
a b c

AB BC

S = S S = Sa
Ve O v=b
veb v e G
d.= 2C a, = X
b= &, L=ty
AC

5= 5,452

vz G

v <

a.F X

.—u.uhu—.Tmuuu




Vear 7 Applied Chapter 9 - Constant Acceleration
SUVAT - Vertical SUVAT - Vertical

Direction Matters! (Time above a given
ﬂ height)
.HH s V=g
-5 TR . S
=\ ﬂH ﬁ.
,_\ m_drsnr
ground.-

SUVAT - Vertical
(Maximum Height)

A® V=0 AUCDL ratic Aﬂho mo_cm.osmv

- Laye
O =ut +.Mo.._u

Mo : Time Above, S = k| —ka

IPGZH

;
%
“
/ qre md




Vear 1 Applied Chapter 10 - Forces and Motion

Forces (Horizontal)

Reackion
Resistance Driving
Force. m Force.
HB@ = weight
F = ma

F = Resoltant Force.
9..__}@ Resistant

Forces forces

i

Forces at an Angle

Forces should be parallel
to the ground.

beomes

j D cosel
3

Tension
Descending
o~y m% T
-
3
)
],
D 33
Ascending
D
2
p%/s._. »Or
NT
L1
=
Tension
>

Thrust (Reversing)

oo

<<
5

. D

Forces (Vertical)

Direction Matters!
T
m
3@ g = q.8Bms?

Direckim & mokion  makbters

9% F = mo.
._.....3@ = mMado

Q-« __uu.hj)p..
3$|.|._i.|... mo-

Vectors and Forces

b&o_.sm veckor forces

F = A+ mf
| 4y — 3
FaF = 61+
BD@J:UCEP
o= &t
lal = ;L-u...nm- =5
melb&m
Northiine ﬁ\
Clockuiise.
Pavaliel )
oi + bj
xi + Y
|- -
"

Connected Particles
(Horizontal Only)

=9

D
Ra A v._.sw ...,.P\WIT\'

Overall System
Good for calculating acceleration.

r fmel—"

overall F =mao

D -Ra—Rp = (AtB)a,

Individual Particles
Good for calculating tension.

w.v
Ra AI.Elvq.
partical A F=ma.
T—Ra = Aa

ﬂ.l
mmT B |0
parkial B F=ma
D-T—RB = Be




Vear 7 Applied Chapter 10 - Forces and Motion

Pulleys

Overall System

Cannot look at the an overall system
as the particles are moving in
direction directions.

Individually

F = mao
mwll_nu da
-
2] Ae
“3
F=ma
J\lN@H 2o

Connected Particles

(Horizontal and vertical)

Ra

m3

Individual Particles
Good for calculating tension.

>>

-

AL

_.u- = MOa
T-ga = Ao
-

Ya
o
ﬂn. mos

Forces and SUVAT
u.Gc_..jnS Park A

o ¥ n®m ko

[
System 1s released (u=0)

.uu.wcgm‘,/\w Bt B

A hits grownd

B heeps braveling UP
For B driving force.is now 2es®
Recaleulate. acceleration (F=ma)

ulocaama Part C.

f?

B reaches its mﬂmbwmww Tm_.mr__u
cwhere V=0

uumvcawg Park D

Time Td:x_

@ .ﬂ..sm.lmas
part C b partD

Shring Tavt Agairv

Forces and SUVAT

Teurney Part A

mdm_wns; is
peleosed

O\os.sna Park B
&) B hits thegawdt

A keeps ?n:t...:@




Vear 7 Applied Chapter
Forces Exerted
on a Pulley

Both vertical
R

TY
®

T

The force exerted
on the pulley is 2T
in the downwards direction.

Horizontal and Vertical

45°
45°

T

The force exerted
on the pulley is 2T cos 45
in the south-west direction.

710 - Forces and Motion
Lifes and Scale Pans

Newtons 3" Law
Everything has an equal and
opposite reaction.

Stacked Particles

Always easier to work out the
forces exerted using the
particle on top.

| A
3
)
Force. exerted Force exerted
on W . —1 on }
v@ A Ta 8

Ascending Example

Find the force exerted
on A by B.

(In other words, find the
driving force of A)

Partsical on ..m:u

; F=mo
ag [o#] R-oug=0ups)
=0 | Fuﬂ. +.~N
o.tg
Force. excerted
on A
va B
is 4.1

Descending Example

Find the force exerted
on A by B.
(In other words, find the

reactional force of A)

¥ | @

a= 10

F = mo

_Oom_n R =llo D.Nu
R= 830

R

¢ [i5
1 _O@

Force, excerted

on w>
b
._mm._ 280







Vear T Applied Chapter 11 - Variable Acceleration

Increasing

Acceleration
VELOCITY

—> TIME

Decreasing
Acceleration

VELOQITY

TIME

Turning Point

VELOUTY

.l\\\D..NO

TimE

Changing Direction
When a particle reaches zero
it could indicate a change of
direction.

VELWOATY

A

|t TIME

Fom O &t Z
Slowing down but moving ——7

From 2 & 6
Change of direction <

from 6 ond beyond
Change of direction —2

Variable

Acceleration
(Do not use SUVAT)

S = displacement
/b differentiate

<m\.p0n.m¢6

< o
/ﬁx differenticke.

O.= oaeleration

g = o:m,uﬂpnmq:mgm
% inkegration

\/ = veloa WB
H inkegratlon
Q.= aceleration

Don’t forget the
constant value +c

Maximum and Minimum

Displacement(s)
mox displacement
&\m.- =VvV=0
d&
Time (k)

min &%_nn@smzw

ds =vV=0
de

veloa _u&?u
Mo <n6h:u&

n—k_. =0.=0
de

Time.(B)

¥ min velocity

m/.wu. o=0
dk

E

Area Under a Graph

><.n_oﬁmrumc.u

b
mnm/\%

preo. = Distance Travelled







