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Analysis and approaches AHL
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Analysis and approaches AHL
Geometry and trigonometry
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RATIOS = (e-B)(2-¥) —

)Xo EQUATION
OF A PLANE

=0 = ABC a0°

]
)

Aﬂ :‘:o.fcsinz ‘

Y= arcsin <
domain: -1&x &\

NORMAL FoRM
La=an

sin (A2 B) = sinAcos B X cosAsin B
cos (AtB) = cosAcosB ¥ SinAsinB
ton (AtB)= tan A 2 tan B

|FtanAtonB

VecToR EQUATION
C=a+\b+mc
[ s

Vol
PoINT  VELTORS

ON THE LYING N
PLANE  THE PLaNE

PoiNT onN
Tre PLANE

VecTok’I’eﬂP.
To THe PLANE

OO (HH-He
(g): (;'.) +)\(f)¢/‘(-§) @-esmu rou

8x+l23+2 =35

LINE AND
PLANE

3=QFCCOS <
domain : =| $x£|
fonge: 0SYSw™

COMPOUND
ANGLE
IDENTITIES

INVERSE 2sin'x +505x +|=0, 0<x< 217 ANGLE
TaiGoNoMETRIC 2

FUNCTIONS SYMMETRY 2(1-cos*x)+5cs x+1=0 BETWEEN

PROPERTIES 2-2cos*x+5cosx+|=0 Finp THE EQUATION
O0=2cos*x-5c0sx-3 | 3 PLANES luTeRSECTmNs“ teRsecon

_ O=(2cos x + - —
aoarcfan X ( .) (CoS x 3) SeLVE SYSTEMS LINE AND A - M=) s fcos® ] An,
domain: xelR QUADRATIC Cosx B Rl - ea: ‘m:l s:o pas ) cos© = |00, 0
fanqe: -Tcy<X TRIGONOMETRIC x = 27 4w No ) [ 2x+3g=2=10 ;36, ';; T —

T EQUATIONS 373 7 Seudlied 33‘-53;321 8 3x+55-2=20 z; 90N allea) A

Anp SowNE

BACKTO MAIN
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P(A|8:) P(8?)

"B = ety ety FEOPEIE

ThRee
EVENTS

P(AIB) P(@) —
P(8)P(AIB) + P(B.)P(AlB.) EVeNTS

F(BL,A) =

p(3:|) = PEAIBD PGS

(]
> 7% OF PoPuLATioN HAVE R CERTAIN DISEASE
’ P(AY

5%, CHANCE OF FALSE PoSITWE
10% CHANCE OF FaLsE NECATWE

= IF You TesT PoSITIVE WHATS THE CHANCE
You HAVE THE DISERSE ?

= TesT HAS

BAYES'
THEOREM

,0 e P(Dn+) = 0.008x0.9

= 0.004S
P(+) = o.0045
Q + 0.04915
0.054%425
'°Qj _ o520 P(Dn+)= 0.995%0.05
= 0.04935

P(>/+)= P(+/D).P(D) = 09x0.005 = 0.083
P(+> 0.05425

5 ONLY AN 8.3% CHANCE OF HAVING THE DISEASE AFTER TesTinGg +

© International Baccalaureate Organization 2019
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Vor (x) = E(x*) - [E(X)]z MoD
= j:x"f(x)o\x - /A.z

Mm=£0)=] :xe(x)o\x

MEDIAN =M
m doc = 1
j_w feydx = 5

e

IF MEDIAN =MW THEN
m |
| - -
J; -i(x'." = 2

GDbC SowveR
>m=1.8293

|
T(=+1) ,0sx<2
= MoDE
£6) = L (x-5) »2<x<5 =
O o OTHERWISE

/‘ = E()() :f:x,—"a_(x-ﬂ)dx ‘i‘jfx-;.:. Z'S)zdx.
= 0.6b%F +1.139 = 1.845

E(x®) = S:xz.l}(xﬂ) de + foz. i"‘(x’s):x
— 0.952 + 3.3%6 = 4.338%

Var (X) = E(x®) —p* = 4.338 - 1.845%= 0.933

International Baccalaureate
Baccalauréat International
' Bachillerato Internacional

WHERE £(®) MoDE = MoST LIKELY 2
€= Has 1Ts MaAX. VALUVE OF XC Vor (X) = E(Xz) - [E(X)]
R
= S Px=) =M
CoNTiNUOUS DISCREIE
= E(X
ToTaL AREA UND?R RANDOM M EZ() ( )
RVABLE X=x)=
- j:l?(x)dxd VARIABLES S'P(x=0=|
T

:fé‘%i';‘?&‘%f,l. P(x=x) *~ [ [2]3]u4]s
$6) o 0.3 1 P(X=x)|0.15 | 0.2 |0.05 | 0.35 |0.25
04 4 PROBABILITY

DeNSITY
0.3 < FuNCTION 0.2 - M= E(x)
011 = (1x0.15) +(2x0.2) +... + (5% 0.25)

0.l - = 3.35
- — T T T IXx Ly | EX)
2 3 % 5 X = (1%0.18)+ (2%0.2) +...+ (Sx0.25)
= 13.25

Vor (X) = EQX®) — M= 13.25 - 3.35°= 2.028

LINEAR TRANSFormMATionS oF X = aX+b

E@X+b)=aE(X)+b | | Var (aX+b)=a Vor (X)

.9 E(X)=100,Var(X)=20 aw Y=3X+5
> E(Y)=3.100+5=305 , Var(¥)=3%20 = 130

BACKTO MAIN
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alCUulus

—_ — ~ 2 _ A 2
ey %.—. "‘:ciz 1+2(2) ey dv 42 i { Hes) -6 c?-:f...stEN-“nBLE AT xX=a [sec’x dx = ton x +c PPD=tanx =L()=se’x
LET y=vx > - xdvyv g h>0 h Siance \./ Chnnce Jsecx.tanx dx = sec x +c P=secx =)= sextnx
| 9 9% ax 2I=e croct &' X GravrenT Jcosecx.cot x dx = ~cosecx+c A= cosex = '?:(") == CosecX cétx
gV s 142(3y) e":_s +2e7y=e feosec®x dx = —cot x+c $) = cot x = P(x) = - cosec® x
2%
xdv = |4V d 2x\ _ 3% LIMITS CoNTinvouS AT x=a IF — —
. dx \ H (3-6 ) € ,m[ f(z) = ﬁ(a) = lim £ ja"dx = oX +¢C MORE MORE
S av=[xd= - 20 x>at na INTEGRALS || || DERIVATIVES
v - LHOPITALS —
Inl\ = h|xl+cC \ - g
n |l :;l T RULE j flatdx = QrCcSINX+C {6)=occsinx  fD=occcosx  Pl)=aclonx
9= Ax*-x ff==dx = arccos x +c == {:-=— {5
SEPARRTE AND INTEGRATE - JI- == V+x:

. |
lim x3+x™2 j——-‘ +x2 dx = actonx +C

22| 3¢ 2x-)

lim X*_ hm 2%

X200 X X900 ex

fﬂ(.—s) d& = J«f(x)dx

lim £ _ lim £
x»a 9() xI0a 9')

HoMoGENEOUS ForM x>| 6x-2

54

VARIABLES SEPARABLE

Y y= E S

@
o 2%

RoTATe The SHADED AREA
360° ABOUT THE X-AKXIS

INTEGRATING FRCTOR

X+ PY= Q)

dx

J 0 ezz+ 9
I us e’; :L‘ﬁ: e*, dus e‘d:l
x

FIRST ORDER EQUATIONS OF THE FORM...

@ FiND GRADIENT AT (a,b)
= SuB. IN VALVES FIRST
IMPLICIT
DIFFERENTIATION
T

x‘+3‘= 100

[ Jxexiox \ [N TecRiTon

360° ABOVUT THE X-AXIS
DIFFERENTVAL ller u=2x+43 7] BY SUBSTITUTON|| [ wHen “x=z0 > u=) = (% sinx dx
£ EX - EQUATIONS | SEsndeia — [ mheoua]) Q= flmyd= = 3.%4 wnits>

x=7(u-3)
L . z( - TRIG. SUBSTITUTIONS
= Iz(uﬁ)usidu

= . = ;t—h.—ﬁé(—k—).(—: k—b';
4]=12+0.2(02+1.2) =), dy _ = (L b3S You SEE VOLUTI
0.6 | = 148+0.2(04 +1.48) = 1.856 dx'g(x'g) =§ut-goldu ) (IR0 e us e o

1 \]&.7' => xzasin®

=1t Llubsc )

08 [=1.856+0.2(0.6+1.856)= 23432 3% -3 y
) |=2.3432+0.2(0.8+2.3432)=29%b Jan=Ya+ \m?(x..,'g.\) _ (:“3)4 e \| x-a® = x=ased 360 AeouT T:E 3':““5 Zx% +2y :_:-:é =0
_ Xs=l, Yg= 2.9%6b CONSTANT STEP I L= Xat w J4x? = x=aloend VoLume = [ r xc dy o 3 d
—— — RoTATe THE SHADED ARER *,r:’ sty

360° ABoUT THE Y-AXIS
| == > y+i=x

% 2 3
e=l+x+X +%X +...

¥ = cos@= 1) {86 = oy + L) x +

10) x":.
2! m)

£ = -sin(e) = O 2! 3! -

£'(©)= -cos (0 = - x>xXD e'x".-. |+x’-+£+2_f;f+... .{n"‘xzx' }’: e V=J:‘“'(:\"+|)"AS

‘cm('a): Sin (O) =0 2! 3! = S - = *3.“_* “-d. 3

‘twh): Cos (o) = ' MACLRUR'N = x'n x-xfc vas RELRTED

ete... SERIES —— RATES
TR om0 T=[¢sinx dx INTEGRATioN || { PAKTAL FRACTIONS
=2y 3208 s@=| - EQUATION = s+ [Ceosx dx Ngf{'l ff?;R':"’;L +ixe2 . EHxaD)
3@):0” = x x . x. 2. AClio ]
==¢ COSI‘I’[C smx-je.smxd%] Jx sinx dx

DIFFERENTIARTE IMPLICITLY
2 y"'= 2x +24y'

> su'z 2+235“+23.3|

Y'(@=2.0+2.1.1=2
Y"'(0)=2+2.1.2+2.1.1=8

J

= x-S X+ j 2x oSx dx
= - x%o5X + [szinx-JZsinxdﬂ

= —x%0s X +2xSinX +2¢osx +C

L

= -gcosx+ e sint —X P
€ . 2%
S 2I =2 S5wmx—¢ CcoSX

I=2(Ssinx- €¢osx) +¢

|
J X+3x+2

=)+ lx+ 2.2+ 8 +...
20 3

BACKTO MAIN
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Bachillerato Internacional

9 3,.3\b 3’ o b
S=27+18+124+84+....= CoNSTANT TERM = (;3 (x") 33.) = gq.;!#{_ 34x3"= 61,236

PASCAL'S TRIANGLE

: (=) (B3
oL NSTAN
INFINITE CONF\LiRGES TerM N
2_3
GEOMEIRIC SERIES —1<r<) BINOMIAL -2
THEOREM
neZ*

- - C n
(G-+\>)'L= al‘+"c, a b +...+"cra?. b+..+b

logs125 3

|°35 25 ~ Z >

= () +56VED) + 10 D+ LI + S (D' (2
= - 10 +40>3-80 x> + 80x -32

RATIoNAL EXPoNENTS

n
F 0 s o ()=

IDENTITY
X(x+) = x+x

\ | |}
SHOW THAT mui Y mam— ™

EQUATIONS
eq (%)x= 9= MORE EXfoNENTIAL LHS = . zt True ForR ALL OC
EY=E) AND_LOGARITHM el e
3% 32 =14+ DEDUCTIVE
" Mn;:- l ' m(m+1) PROOF
LAWS OF LOGS S Mo

losu_x 4+ \03“3 = \03613
\03&1 - \03“3 = (03‘;%
\OS“JC“ = V\\OJ._I

EQUALTY
x*+3x-10=0
TRUE FoR SOME ¢

ey
log 2% = log 8 + log 3

log; 2 = 10910 —log, 4
log, 3% = Slog, 3
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Functions
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Ikxt+2x+k=0 Two '.DISTAC\’ 3,;.,2 = LeT x= 394-2

D0 REAL RooTS 4-5
Two DISTiNeT S l D A= 2 4(3\()(\() € :K 250 x(8-5)=3yr2
REAL Ro0TS = -2 -k xy-52 = 3942
q,? ;t‘: 15-35=Sx.f1
A=0 B (x-3)=Sx+2
A REPEATED S ! DISCRIMINANT i a1 .A, COMPOSITE 3
REAL ROOT A= b*-Yal ey x AND |INVERSE

ONE-To-ONE
4 F—' EXISTS

QUADRATICS

“QUADRATICS IN HIDING
eg &*-5"+4=0
(e 4)(e ~1)=0
=, €%
x=ln4,x=0

4=o(-pIC-9)
x-INTERCEPTS
(p>0) anp (4,0)

TRANSFORMATIONS
OF GRAPHS

CoMPoSITE TRANSFORMATIONS

y=3x" y=3x42

L’A\V\V

VERTICAL
ST‘ETC&\ Tuumw
SeALE FactoR 3 w2

y- INTERCEPT
= x=0

GRAPHS OF
gf;g%':g; EXPONENTIALS
VeRTicaL AND LOGARITHMS

RSYMPTOTE
2x+3=0
2x =-3

- =3
x=z
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2sin 2 = 3¢coS % 4 0$x<I80°
Lt sin ¢ cos x = 3cosc
Hsinxxcosx —3cosx =0
cos x (4sinx -3)=0
cosx =0, Sin x=3/y
x=90° , X= '1-8.6:
x=13\.%

2sinx =1, 0$x<2K

sv
Tlc

®w
RADIANS

3 sin X =CoSx
B e EQUATIONS

MAXIMUM
VALVE
d+a

SorulionS
ARAY

VAVAVE

¢ »

PRINC\PAL

"'SoLuTion INTERVAL

MINIMUM
VALVE

d-a

. _3 =
sin®=3 /] @n =)c059

© 1s 0BTUSE T|C foan® = —
FiND cos® FES
SINE RULE

AMBIGUOUS
CASE

Sin CAB = 0.645
cAB = 40.2°,139.8°

IDENTITIES

cosi+sn®=|
l

© International Baccalaureate Organization 2019
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0520 = oS ®-sin O
= |-2sin®
= 2¢os’9-|

ey
£13 -s::\ A =
pu— F"Jl‘ K‘Jl‘
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- Z
A zext N (. ke
° = 5% p=0.25
8% || -0.61=130-140 p=o
T > Z2:-0.634
130 140 3 °-= '4.% -0.634 O
FIND STANDARDISED 2 \S THE NUMBER OF
Z~N (0,1 ey
M OR G Q NoRMAL DISTRIBUTION ?.I‘,‘.:'J’“r'é'im”%é MEAN
X z = X- Z
o=1F 90% (- c=| qo% w:lf::E
1.282= 170-M p =03
7 3
#:? 70 g pg |‘+3.2. S L > Z=|'282
MORE LINERR
REGRESS \ON
ReGRESSION ! ReGRESSION
LINE OF ! LINE OF
XoN Y | yon x
x
[}
]
X1

USED To PREDICT
X FRoM Y

© International Baccalaureate Organization 2019
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VSED To PREDICT
Y FRom X

%"
X

8‘____"____

International Baccalaureate
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A IS INDEPENDENT OF B

7 ) eele)
I\

P(A)

P N
@ P(AI®)
IS )

|

TesTinG ForR

= P(a[®)=P(®)=P(rlB)

& A s InDePENDENT OF B

A inp. B <=> P(AnB) = P(R).P(B)

P(»y.P(8)
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Calculus

ﬁ RECTANGULAR FIELD S BuiT x
=)

NEXT To A RWER USING 120m
OF FENCING. SR

FIND THE ]
MAX. AREA. = D:

LENGTH= 2x *3=!20
> y=120-2x
AREA= XY= x(tzo-Zz)
A= 120x - 2x?
A =120~ Hx

LOCAL MARIMUM <o

( + -
Fe<o = 75N\

3

éé: X COS X+ 2x.Sinx
dx

3'2’. SIY\Z

J =sin(x?) => dﬁ = 2x-(0S

DiFF.

£'e>0

PoinTs OF INFLEXION

=0

AND CHANGES SIGN

ED=x" = PD=nx™
=X =D P@)=e*

THE SECOND
DERIVATWVE

LOCAL MINIMUM

Mxx uneu > \&’// dy oa fix —
Y¥x =120 9 x=30m Fia>0 L ) Lt =inx = P =% ey Y= sinx A
zl

fD)=sinx = ()= cosx
$)=cosx > §() = -sinx

MAX. AREA=30x60= 1800

d!- x?. CoS X — 2X-SinX%

FURTHER
DIFFERENTIATION

BETWEEN

175
k] FURTHER Fl S = DISPLACEMENT
K INTEGRATION %% = vecoerry u
ac 6a= AcceLERATION

DISPLACEMENT
FrRom ATeD

=jvd}.= 0-12+F=5m

DisT. TRAVEUED = JM dt = 10 +12+3=29m

faom ATe D
AREA = j: |$6)-36)] ax

Find Tne ToTAL AREA ENCLOSED
BeTween THE CURVES

$G)= x*-Sx Ao 3=

CURVES INTERSECT WHEN ()= 9()
Goc > x=-139,0,2.3)

= [ s -6 dx

GdC = 15.08 umts?

\ ne)
Jxdx =mvx 4 ntl
Je*dx = <+c

§x dx = In|x|+c

SINX g
coS X

=-|n\cosxl+c

jzx (£+ n)*dx

S
=) e

Jsiaxdx = —cosx+c

Jeos x dx = sinx+¢C

EnNCLOSED BETWEEN
Two CURVES

WITHOLT GDC

J: 96 dx = 9(0)-5(2)

OF THE
FoRM

J3tr(s)dx

REVERSE CHAIN RULE
@LML x —»ax+b)
e )

2 \ 3x+2
X J’e?:u dx =5 ve

Jcos(Zx-l)dx = 'Isin (ax-)+¢

SHADED AREA
= f:x“+3 dx
- [3234,

=(5+9-(5+9

= 48 units®
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Analysis and
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Applications and

Common content interpretation SL

) (G (D
A . () e
: e RETa=T [ ST
Number and & i = A

algebra

==

() (e

B

=)
(ri= )

z = _ .'r:I e o] o o
=L : & F— 3 (B
- e o) SR W I ol T ) (S : ’ ? et = ) :

G s e P L == Sl N [T e . : =

R e R L = :?...: > R o ’f"':. @
_. E = 5 = —— i

Functions

=N

Geometryand === o ST B ' e | ==
trigonometry

et el 05
=Py

£

i

ey bt | GETERRLL et

i

v
b

Hii
|

.
1 Es

Calculus
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S|oo = 8+Il+I4+...4 305
= 182(8+305) = I5,650

Common content

Number and algebra

LAWS OF INDICES

b a+b
Xx’=x
x> a-b  wHerE
= =% ab ARE

INTEGERS

EXPONENTIAL
AND
LOGAR\THM

SPREADSHEET NoTaTion

"] Wn Sa ARTHMETC N
| S [ S Z (3L +2)
2| 7 12 =
] Ia SEAENCES [ =svsmnsnsn
41 1\ 32
= ! SERIES =19 (s+32)
2

= 185

ANNUAL (GeomeTRIC)
(e~ gx 09 {keZ
(e
) APPLICATIONS
GOC> FINANCE LI w

STANDARD FORM MeR “
SMALL NUMBERS k<O LARGE NUMBERS Kk>O

Sio= 2+6+18+...+ 39306 !
3
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CoMPouND |NlEREST

A=P(+)"




Common content

Functions

STRAIGHT LINES

PRRALLEL

PERPENDICULAR

m
K M‘Mzz ] '
M2

w GRAPHING
ON THE GDC \
ZEROS
-

HoRI1ZONTAL J
ASYMPTOTES I~ ( "

C International Baccalaureate
Baccalauréat International
. Bachillerato Internacional

s

/ ,’//zf(")

/ 7 / x
4 REFLECT

IN LINE

3=x

FuNCTioN
NoTAT\oN

Joma oN RANGE

e
Fid S TagT O £t O
§ (‘°) & fF=10 RANGE DOMAIN

PLLoT
GRAPHS

|

l AND
== |-==A~- | ~— === LRBE L r
LA ': > THe KEY FIND PoINTS OF
: l:/ x FEATUK€S g(x) :3(%) 'NTERSECTlON

VERT\CAL
ASYMPTOTES . !/
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Geometry and trigonometry

BH = tun (=)

D
b = 32.5°
B8

&7

BH =,| 8*+5°+ 6> = [)28

6

x= 10 sin80
Sin SO

CURVED
SURFACE
AREA

= 2nrh

N INDI
= SINE RuLE DEPRESSION LENGTH
AND ANGLE

AREA =
‘éab sinC

SPHERE

9

wX opp
odj
PYTHRGORAS

(89 (sdjy = (oo PYRAMIDS
/ CONES

opp ad

QHA=WP,COSA=

2 2
S X = lo"+?-8

x*% 8°+9%- 2.89.c0s 30

2:10-% . _ 8 CURVED
x:(os..(o.eo,) x’- = qs.?q'q . ) s 270 - E SURFME
° x=8sin 2% x= 8+ sin 23° ARER
x= 52.6 x=9.39 x=3.63 =176 =7l
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EXPERIMENTAL 200 RoLLS ReLATive _ 3%
PROBABILITY 3% Sixes FREQUENCY ~ 200
ExpecTep SwES
BaTA > PROBABILITY
) N L ol
e & = 200% = 333
= TehL SamPLE space LL ()
TABLE OF HEORE 1\ NOMN
OUTCOMES 1213 P(A)= ==
as a5 e PROBABILITY — nw G
) hd “
3 MuTuALLY E“izg‘lﬁ/
b4 EXCLUSWE Uuely PR = 1-P ()
e A 0 Os
AGRA
NeNN DiaGaam P(AnB)=0 P(auB)= P(r) + P(B) — P(Ane)
A@ (@] = @]+ |@=2| - ||
cponpmomyl.
ROBABILIT
Teee DRGRAM | A"~ A INDEPENDENT OF B
o @ : = P(A|8)=P(»)
LT3 = PLANB) _ p(p)
P(AnB) P(B)
PAIR)="5G | - P(AnB)=P(A)P(B)
+5
ST. DEV. MEAN | ‘MeaN = Sx
D H 4>
\IARIRNCGQ%&T:}?RE:“ SAME | | 7cm of DATA ~
- QUARTILE MEASURES OF MEASURES ModE 1> WTERVA
ﬂ:\iﬁ @;-@, DISPERSION OF CENTRE e
LencTu(@| £ | cf
osx<wo| |1
32202428 | DISCRETE ANALYSIS ConTinvous || [os=<mlza]3e
S| 2eteeceecc ] OF DATA " PTEEENE
Box AND BAs? —
e ne goPULATIG, -/ RELIABLE?) | HISToGRAMS
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= SMPLE foy
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Nar (X) = np(i-P) X~ Bin (M) EX) = 5 xP(x=%)
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X BASKETS @_I RANDOM €9 GAMES of
o VARIABLES CHANCE
P(Scokt):?
FAIR GAME
Plvss)=1-p PROBABILITY | | » £ (proriT)=0
DISTRIBUTIONS
GDC n=10 GDC m=MERN
P(X=6) - p=04 | P(X<6) NoRMAL DiSTRIBITION
=01l (X=6/ =045 X~N(Ms02) /- o2 VARINCE
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s o085 | | fwd x':, mv.rmm. Find P = NotMCDF | o=
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M3 ple e )A MHC prde ,u!c
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93%
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=Q, CORRE
LATION NoNE
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Facézm-laiﬂl -8Y €¥E _ Y% ? J—
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ﬁmsmﬂz THE CoRVE Y= 12 AT @9
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DECREBSNG
(=) 12O
)

F0)=2%| AT THE PoNT WHERE x=2

dy

=-l2?=22 AT (26) dY=-3
x ax

C

W
INCREASING
> f'(x)>0

FinD Tne GRADIENT OF THE CYRVE

P=3>2=>f@)=32"=12

D c= % Dec=12
EQuATion 'oF M:M. TAnGENTS Ee:)sn‘ﬁo:l _o; ;h::;{uT
s y=3=+ 5 AND NORMALS ¥

Ped=3x7
£ =21b
2()=5=5x°
fty=0

By = xt+5x—F+3

P =wi+5 + %
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IF M=3x%, ¢ AD Y=10 WHEN
ax 3 Auo y

2
UNDEFINED > d=j3x‘+9¢ doc = x3+l7_:c +c

2
(o> o=13+1.V+c > =85

5=x3+—;_ac"+ 8.5

TANGENT

GRADIENT F725)

=@ ! 3 3 |2.33333

1.9 |3.10526 2.\ 2.90436
NoRmAL _=) _ | TaGenT 1.99__|3.01005 2.01 |2.99005 CoNDITioN
GRADIENT * =3 7 GRADIENT = 3 1.999 |3.00100 2.001 |2.99900 LT
D y=3xe > y=-3xtc .5 1390010 29990 INTeCRATION
(2,6) > 6= 3+c (@©) = b=-6+c

CONCEPT OF A LIMIT

{

_ xX*+2x-8

FoncT
3-,?(") > o::l‘hccww‘::‘vs ANTI-DIFFERENTIATION...
| n a N+
’ GRADIENT H=ax = P)=2x .n3-
%’F(")? FonlcTioN &) C=rmix,nil

xr-2x

...CAN BE WRITTeN AS INTEGRRTION

“doe = 2 ™t
faxtdx = 2™, nt-l

s Twe RaTe
OF CHANGE OF
V wiTH RESPecT
To V.

INTEGRATION

{meua AREA => DEFRNITE INTEGRATION )

SHADED AREA
b,

J 3x+ 4 dx
2

USING GDC
= 224 ynits®
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Number and algebra

Tue 2€ROS (oR ROOTS) ARE...
X,=-0.24% , X,=|.45 4 X;=2.80

PoLYNOMIAL. EQUATIONS

ERROR AND
RPPROXIMATION

SOLVING EQUATIONS
ON THE GDC

9893 .. 6000 _
W~ 20

SYSTEMS OF
LINEARR EQUATIONS

FINANCE

. +I%
PV +I% —
‘/—\. —_ . —_ R /N’
+Pmt +Pmt +Pmt +Pmt

FINANCE SOLVER ON GDC m

You WANT To RECEVE $2000 PER
YEAR FoR 16 YEARS AND THE FINANCE
COMPANY GUARANTEE 6% PeR YERR.
How MUCH SHOULD You PAY Now foR
Your ANNULITY ?

A LoAN OF $150,000 IS To BE
REPARID OVER A PERIOD OF 20 YeArs.
THE INTEREST RATE (S .1 % WHICH
LILL BE COMPOUNDED MONTHLY.

How MucH SHouLD THE MonTHLY

PAYMENT BE ?
N=12x20 = 240 (240 MowTHS )

I=4%.lI
GDC => $916.89

PV= -150,000
LOAN REPRID AFTER 20 YEARS )

N= NUMBER OF PAYMENTS
I= % INTEREST RATE

PV = PRESENT VALVE

Pmt = PAYMENT

FV = FINAL VALVE

PrY = PARYMENTS PER YeAR
CPY = (oMPOUNDING PERI0DS FeR YEAR

N=10

10 PAYMENTS

GDC > $ 14720.17

PAYS OLT $2000 PeR YerR)

LDARNA REPRID AFTER |10 ‘/EﬂES)

INTEREST CoMPounNDED YEARLY

INTEREST CoMPOUNDED MoNTHLY
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DEFINE PLoT DATA... PROTECTILE MOTion MakeE PREDICTIONS...
A

VARABLES... FIT_ CURVE S0 CwoosE To FiT A ] WHEN X = 3.5 secs ?
To Tue DATA QUADRATIC MODEL €3 WHAT 15 3

= TIME AFTER
LAUNCH (secs)

3=o.x‘+ bx+cC 44 (?.s)z+ 47(35)12.0~ FIm

Y-

X  DANGER OF
! \ EXTRAPOLATION

HE\GHT ABOVE

PARAMETERS
GROUND (™)

|i

3:

.. MATHEMATICAL MODEL IS ...
Y=-#Ix+4Ix+2,05%$85

SUBSTITUTE DATA FoINTS
To FIND THE PARPAMETERS

e [ |

€ 1 4 2

WoRLD . : . Co (04,20) => 20=(0a+(0)b+¢
ConTexT $ToexIS™Y (55,12) = 2= (59 + (s5)b+e

CHOOSE REASONABLE DOMAIN

(83,5¢) = 5%=(83)a+(83)b+c

MATHEMATICAL
MODELLING

LINEAR
MODELS

EXPONENTIAL
MoDELS

Y- INTERCEPT
(0,k+<)

HoRizonTAL

rrvengrry BN G e G e B s s e
b Y
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ARCS AND
SECTORS

EQUATION OF
PERPENDICULAR
BISECTOR

PoinTs

From LINE
AND MiDPoINT

GRADIENT OF L = % =-3
£QUATioN OF L > 3:-311-(
@)D 2=-3(i)+c

coe=-=|

2 Y4="3x-) > 3x+y=-\

-1 _
GrADENT OF Lo = Zj3 = %

£QUATioN OF L > 3:-%1-'-(
(8> 5=3(0+c

THE EDGES OF
CELLS ARE ALL
SEGMENTS OF

PERPENDICULAR
BISECTORS

\JORONO|
DIAGRAMS

THE VERTEX BETWEEN 3 SITES LIES AT

THE CENTRE OF THE CIRCLE THRoUGH THEM.

NERREST NEICHBOUR
INTeRPOLATION

ALL PoINTS IN A CELL
TAKE THE SAME VALUE
AS 1TS SITE

PoIiNTS
WHICH ARE
EQUIDISTARNT
frRom THREE
OR MoRE SITES

A CELL (ONTRINS THE
PoinTS LWHICH RRE CLOSER
To (TS OWN GENERATING
SiTe TuanN ANY OF THE OTHERS.
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SPEARMAN’S

.9 X = SCoRE oN PAPER | RANK CORRELATION MonNOToNE MONOTONE
Y= ScoRe oN PAPER 2 COEFFICIENT DECREASING | | INCREASING
9, Tonkoz [fanky] oL .
100 : %‘ : ' 3 2 -I_
% < X x 30 | 56 2 2 (]
x x % 4y | 58 313]o
Y x s3 | 6 4.S| 4 Jos 1
© x % 53 | 32 4s| 6 |-)s
o e | 72 elelo
EIN X K I
20 80 | 32 816 ]|2
x 85 | 80 A]la]o
v O L B ololo FoR EQUAL VALUES
AVERAGE THE RANKS
PPMCC PPMCC ca 4+5
fs LESS SENSITIVE To | | on THE DATA ON THE RANKS %) 2= ®.5
OUTLIERS TwAN =0.842 5=0.954%

TesTS foR LINERR RELATIONSHIP TesTS FoR MoNGCTONIC RELATIONSHIP

o pi=10, Hapo10 | [ Hg: NuLL HYPGTHESIS THE E-TeST To COMPARE
x H, : RLTERNATIVE HYPOTHES(S Two PoPULATION MEANS
7 e eS| | TEST AT THe 5% SAIFICANCE
L Tt | HYPOTHERNS || LEVeL WIHETHER A NEw MACHINE
HAS REDUCED PRoDUCTION TIME.
SIGNIFICANCE LEVELS eq 5%
Hoip=i0, eptio g [ Times Taken | (Hot M=Ma | paed Taen
X TaLEDd WITH OLD H: ,M.>,4Az WTH NEW
TesT MACHINE (Secs) MACHINE (se<s)
25% su[seraefsas|ssi|seo| | Cowe-Taweo | | [sufss[ay]nalsis
1 s1.6[sa0]6s.3[529]519 501 Jest sto|sus]szs|s23]s23

n=12, x,= 52.95
S, =0.314l6

0,210, X,= 2.4
GDC 5,7 0.6835

VAR\ABLES ASSUMED

To BE NoRMAL for t5 PooLeD Two SAMPLE t-TeST

t'TEST 13 RPP‘—’ t=2.642
P = 0.00782
PoPuLATion \JARIANCES df= 20

67" ;2 Assumep To B [} 2642

s New MACHINE
€auaL So PooLED HAS REDUCED
VARIANCE CALCUATED | | 900782 < 5% => ReJecT Ho ,AEPT H, | | PRODUCTION TiME

GoobNESS
oF AT

International Baccalaureate
Baccalauréat International
. Bachillerato Internacional

FoR
INDEPENDENCE

X* TesTs

ONE VARIABLE

Ho: No DIFFERENCE BETWEEN
OBSERVED AND EXPECTED

H,: THERE 15 DIFFERENCE BeTueeN
OBSERVED AND EXPECTED

Test AT (9% SIGNIFICANCE LEVEL

POPULHTloN

RED= 40% GREEN=20%
BWE = 30% YeLlow=10%

SAMPL
&=

OBSERVED VALVES
CorovR | ReD | BLve | Green |Yeuow | Toran
£ [ |40 |1F |19 ]IS0

ExPECTED VALUES
CorouR | ReD | Buve | Green |Yeuow| Toran
f |60 |us |20 |15 | IS0

=30% ofF I1SO

adC > X’= 10.52
P= 0.015

DEGREES OF FREEDOM
= (Corumns -1) = 4-1=3

0.0l > 0.0)
P-VALUED SIG. LEVEL

10.52 < |1.34%

s wR s

\lo.sl x’im.c < xlckﬂ'

> AccePT Ho

Two VARIABLES

H,: CHOICE INDEPENDENT OF INCOME
H,: CHOICE DEPENDENT ON INCOME

TesT AT 5% SIGNIFICANCE LEVEL

OBSERVED VALUES f,
AlB|C[D
Low ||| |n |5
MeowMm| 5 [9 |5 | n |30
HIGH |12 |12 [13 | 3 |40
30|40 (25|25 |120

EXPECTED VALUES \ee
A|lB|C|D
LOowW |12.5] 163 |04 104 | 5O
MepwMm | 35 |oee3 | ¢330
HIGH |ro.0 |33 83|83 |40

[30 |40 |25 |25 [120

= 40 . 30 x20=10
20 (120

adC > X*=12.85
pP= 0.045

BY HAND
X’=
s (o:-€)

DEGREES OF FREEDOM
= (Rows-1)(coLumMns - 1)

=(3-HH-)=2x3=6

0.045< 0.0S
F-Vawe < SIG. LEVEL

12.85 > 12.59
xzcal.c>x:m1’

5 0 fus 2
12.85

=> RETECT H, ,AcCePT H,
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b7,

x

3

Xo= O

Yo= LUIY

x,= 0.5

Y= 1.SS%

xX= |

Y2=1.732

x3=0.5

Y3=1.95¢

Xy= 2

Y4=2.236

x5=2.5

Ys=2.580

A= 3

Y¢=3.000

-
-—

dV

V= x (20-2x)(30-2x)

€« 30-2x—>

¢ (600 100 +4x>)
= 4x3-100*+600x

= 12x*-200% + 600

MAXIMUM VOLUME WHEN ‘W =0
> 12x*200x + 600 = o
GDC > x=3.92,12.74
12,74 NGT PoSSIBLE => = 392cm
10Sbem®

> V=

FiND THE MAaXiMum VOoLUME OF THE OPEN BOX SHOWN
MADE FROM A 20cm X 30em SHEET OF METAL.

ESTIMATE THE RREA

ENCLOSED BETWEEN

THE CWRVE y=J2%+| ',
THE X AND 'y AXES,

AND THE LiInE Xx=3
USING THE TRAPE201DAL

THE
TRAPEZOIDAL
RULE

RULE WTH & STRIPS.

Vi)
N

1056

V=4x>- 1002+ (00
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STRIPS OF CONSTANT
wioTH = Xn=Xe

ARER 2= % [Uor 2 (3,9t Yu)) + Y0

MAXIMISING
VOLVME

PROBLEMS

WHERE THE
GRADIENT
IS ZERO

LOCAL
MAXIMUM

0

+ -
7t

X ING (s
oPTIMISATION MAXIMISING PROFIT

MINIMISING COST

GREATEST
VALUE OF
FuncToN
1N TH\S
IomAanN

LocAL
MINIMUM

1)
A

- 0
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Functions
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Geometry and
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Applications and interpretation AHL

Number and algebra
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Applications and interpretation AHL
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