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Formulae
AS Level Mathematics A (H230)

Binomial series
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Differentiation from first principles
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The binomial distribution

If ,X n pB+ ^ h then P X x
n
x p p1x n x= = - -^ c ^h m h , Mean of X is np, Variance of X is np p1-^ h

Kinematics

v u at= +

s ut at2
1 2= +

s u v t2
1= +^ h

v u as22 2= +

s vt at2
1 2= -
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as

7
2

3 I 3 3 33 53 2713 abt

where a 27 and b 3

xn
Fd x 1 52 52 2 1 2 T2 c dre
l T2 1 52 I

where c 2 D l and e 2
I

flR2 lira I 2 1

Repeated Roots b Hac o

22 3 1 K o a _l b 3 and CIK

b Hac o 3
2
411 k o

9 4k o K

Gtx K2 o s x x Geo

X 3 K 12 20 x 23 and occ 2

2 Cxc 3
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Sink 0.25 oof s A Tzo
Isaac

Rue

Sind 0.5 T CL so

Sin 0.5 300

For to 5 30 and 180 30 1500

For 0.5 180 30 2100 and 3300

300 1500 2100 and 3300

tanto B

34 tan B S A

30 GO F c

to 20

01 200 and 01 180 20 2000 but Loo 4 00,900

exclude 2000

Then Solutions will occur every 600 which means 60 20 800

Our Solutions in O e de 900 are 0 200 and 10 800
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day 2 3 by differentiating

The values of for which y is increasing

occur when dy o
dx

3 2x 137 0 x 32

We integrate each term individually but to do this we

note that hera is equivelant to Lex

y
multiplyby is equivelantto dividingby

I 3 4 112 doc 3 4 01223 C 30C 83
312 C

Since N is not divisible by 3 we can let N 3kt 1 where

K is an integer

Then N 13kt1 9K GK t 1

We can factorise this as follows

9k 6kt I 3 3K't2K I 3p I where p 3542k

which is an integer
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Weknowthat for x o the

expression is undefinedhence

we have horizontal asymptotes at y o

andVerticalasymptotes at 2 0

Find x roots D x x 6 9 x x 3 x 3 3 X o and X 3

Find y roots x o y o

3 o and o.o are points the 4,41

curve passes through

dig 35 12 9 0

3 X 4 3 0

x 3 x 17 0
o.o

3 o
3 Turning point at 2 1

1,4 and this will be

a maximum Since

d2y 9 121 3 so
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i
i
i y

a AC at c Ac L a

b OP a AC at Late2

divide by 2 Since P is the midpoint of AI

The diagonals of the parallelogram will be AI and EB 208

AT c a and 200 073 a c

Then we can say that P is the midpoint of JB and Since

we already knew P is the midpoint of AI we conclude

the diagonals bisect one another
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The line adjacent to D Ex and S Ex will pass through the

center of the circle

ii tangent lines dotted lines are adjacent to tangent linesso letsin
i i
i i
i i find the equation for 2 1 adjacent tangent line as its

titty file
Coordinates will be the center of our circle

We know the gradient will be 2

Y l 2Gc 2 3 D 2 5

Y intercept is 5 and our centre will be 0,5

Then the radius will be r 224T Fo
I I

o 2 I 75

equation of Circle X o t Y 5 20 and expanding Gives

3 I y loy 5 0

a o b lo C 5 in the form 12 54 ax by c 0
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Recall that stratified Sampling involves the division of a

population into smaller groups and then random Samples

are taken proportionally from each smarter group

An advantage of this is that it uses the rightlcorrect

proportion of students which prevents sampling too many
students from a certain year group

This sample is not representative of the whole Uk since

the school may be biased towards the banaltype of music etc

3g1,5g hip p I Sp l Yz

p I
16

PhysicsAndMathsTutor.com



The product of Values will equal 0 when at least one x o

We can find this by Squaring we Square since two values are

chosen 1 minus the sum of probabilities

I E to 3964g

The probability of success is constant i.e each day the

probability of seeing a kingfisher remains the same

Each time there are two outcomes seeing a kingfisher success

or not seeing a kingfisher failure

1 week 7 days X B 7 0.3

n 7 p 0.3 and 2 2

p X 2 2 0.3 I 0.3
t Z

0.31765

PK 2 0.318 3 Sig fig
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This will be foundby using our probability from part ii

X BIG 0.318 and P X 34 with n G se 4 and p 0.318

probability P x 4 P X 4 P x 5 P Ix G

3 P x 4 f 0.318 I 0.3185 G 0.318
5
I 0.3181 8 10.318 110.3185

0.07134581253 t 0.01330672632 1.034100433 10 3

0.0857 3 Sig fig

let be the randomvariable which denotes the number of
diseased plants then X B 250 0.2 with x 36

We want to test Ho p 0.2 v s H 0.2 0.2

Then P Xe 36 0.0139 from binomial distribution on calculator

We are testing at 2 0.02 Lt and 0.0230 0139

Which means that we should reject Ho and we conclude that

there is evidence that the new method reduces the proportion of
diseased plants
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aid

Advantage having different scales will make it easier to Seelidentify

different age groups1 distribution of ages in each population in each

local authority area diagram

Disadvantage You cannot directly compare the two diagrams and their

Values since they do not have the same scale

This age group has radius 4 and we see the dot lies close to

which is too ooo thus we can Say approximately 90 people
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Take radius 1 o 17 age group Rutland has a higher proportion of people in this

age group because Rutland's dot is further away from the centre than

that of Liverpool

Then using thesame reasoning Liverpool has a smaller proportionof people in

age group 60 74 Compared to Rutland

Group 24829 is proportionally larger in Liverpool and these people are most likely to

have babies between 2011 2021 which means they're will be proportionally more

children1babies by 2021
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