BHASVIC

MO THs

C3 C4 52 Survival Kit

Core 3

Pg2 Algebraic Fractions

Pg2 Natural Logs

Pg3 Derivatives

Pg4 Trig Formulae & Rcos(x+a) for finding max/min
Pg5 Using recurrence relations fo find approximate roots to f(x)=0
Pgb Range & Domain, Inverse, Composites

Pg7 Graph sketching

Pg8 Modulus equations (solve using a graph)

Core 4

Pg9 Implicit Differentiation

Pg9 Partial Fractions

Pgl0-14 Integration

Pg 15 Trapezium Rule

Pg16 Binomial Expansion

Pg17 Differential Equations
Pgl7 Connected Rates of Change
2918 Parametric Equations

Pg19 Vectors

Statistics 2

Pg21 Accuracy

Pg22 Binomial Distribdtion

Pg23 Poisson Distribution

Pg24 Approximation Triangle
Pg25 Continuous Random Variables
Pg26 Continuous Distribution
Pg27 Hypothesis Testing

Name ... = e =

* think you should be more
explicit here in step two.”



Implicit Differentiation

You know that - (3x+2)° = 6(3x-+2) L (sx+2)-

Werite this again but put 'y’ instead of '3x+2'

Key example

y=a
Iny=Ina*

Iny=xIna
Differentiate both sides then rearrange to get %

S R {16V
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' 5 = o % - a*noy
Partial Fractions (an example)
2x A 3 s
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2x=A(x Y 2o )+B(2mn J+C(o Y1)

To get simultaneous equations sub in different values of x
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' No offence but you might have gone wrong... substitute a

new value of x into the original and into your answer to
check they are the samel!




You HAVE to be able to integratel

It helps to start by getting numbers outside the integral
P> so they don't confuse things

,j;l_dx_—_l L b s leenfiE
3(x—2) 3 ‘x-2 X

Good news! You only have to integrate the 9 derivatives.

Estimate what the thing you're integrating came from then
Differentiate this to see how to Adjust it into the solution.

e ‘ O —
cos(ax+Db) | ‘ has come from — s (ax~+b)
sin(ax+b) has come from - & s (@x+b)
sec’(ax+b) has come from - tan(ax+b)

sec(ax+b)tan(ax+b)  has come from & sccCox+b)

cosec(ax+b)cot(ax+b) has come from - ccsec(ox+D)
cosec’(ax +b) has come from —-& cor (ooc~b)

has come from
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Integrating things which are not the 9 derivatives:
The 9 can be disguised to look more complicated
than they really are:
J' 12 S 55*{(,1:@&&: Loz vC
cos” x

I 1 _u(\ i Lck‘)g = tc

J.___l___dx=f$‘?r\xm$>ui3(

SeCcxCcoSecx
; e AR AV TR &
E T
=
s .

There are some things you should simply know how to infegrate:

Jsmzxdx= glz’(\-ccsb%dl Itanzxdx= JEecix -1) anc

= T - snxtC = LOMe- X+ C

_[coszxdx= S£ 1+ cos2x)doc Jcotzxdx= j@osf,c}oc - doc

= Foc+ Fax vC TasCEL o — e
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Sometimes one of the 9 is applied to something more complicated
than (ax+b) but the derivative is there too because of the chain rule:

.[ e de= s

Fractions, if not the chain rule example above, can be simplified
either with partial fractions (if the bottom can be factorised) or
algebraic division (if the top is equal to or heavier than the bottom)

2
J‘ x4 3 T J‘ 2x =
(x=D(x+3) (x=D(x+3)
For this one use: : For this one use:
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Integration by Parts
(the integral version of the chain rule)

J () () e = (3 ) )= J(v) (&) e

Bsm\a = —mx—%—cosocd& e
f ’M‘_\‘ :\
= -t | conxdx =
= - XOSY + e %\F;-t S
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How TO LIVE YOUR LIFE
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Integration by Substitution (you will be told
-~ What substitution to use)

* Limits? Change them from x to u before you forget

e Differentiate The Substitution to get dx =

Sub In Obvious Things e.g.dx = and anything really
obvious. Usually some things will cancel at this stage ©
If there any x left, write them in terms of u then integratel
NO LIMITS? Don't forget to change everything back
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Trapezium Rule (this is the same as €2 but with C4 equations)

X X1 | X2

f(x) |y

Xn
Yn
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Binomial Expansion

Tt has to be (1 +x)"!!

@+3x)=[2(1+ 22 =2(+2= I

(149 =1+ )+ =)= D) + =) (n=1)(n-2)(3)° +..
a1 3!

No offence but you might have gone wrong... sub a small value of x
like 0.00001 into the original and into your answer to check they are
roughly the samel!




Solving Differential Equations
(Separation of Variables)

Be careful when moving things from
) one side to the other.

Connected Rates of Change

Forming Differential Equations
“rate of change of V"
"is proportional to"

“is inversely proportional to"

dt ox-dt
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Parametric Equations

K _ X = § eosk |
= {
y= € : y = $sink
. Z. s
Cartesian: ) =>¢ Cartesian: >ct+4 =S

Tangent/Normal: m(x-a)=y-b

Areas:




2D & 3D Vectors = (
o WADERLINE VECTORs.] .

(v

L

Length: \/C‘z"‘olTCZ
& d
el G

Dot Product: £- S = e+ be ok

ay’ ¥
.= \Icu(+bl+cz»ldl+el*‘c’l G

To prove vectors are perpendicular: . (T

—

If you know that vectors are perpendicular:

Vector Line Equation: ¥ =2a+ Ad
(go to the line) + (any amount)(direction of line)

— Sl —>
(9A' = = o8

If in doubt draw a picture
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Things from C2 which may be useful

Area of a triangle: —'L— edoginC

Cosine rule: a*= birel= 2.5¢ cagA

A v

-~ —

Stnfy 3 s AR

Sine rule:
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