Learners will be given the following formulae sheet in each question paper:

Formulae A Level Mathematics B (MEI) (H640)

Arithmetic series

Sn=%n(a+l) =%n {2a+ (n—1)d}

Geometric series

a(l—r"

5 -a=m)
1—r

S, = a for | r|<1
1—r

Binomial series

(a+b)yr=a+"C, a'b+"C,a"2b*+ ... +"C.a""b"+ ...+ b" (neN),

n n!

where”C, = ,C, = . z—r!(n—r)!

r

nn—1) nn—1)...(n—r+1)
——xt L+ X+
2! r!

A+x)"=1+nx+ (|x|<1, neR)
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Differentiation

f(x) f'(x)
tan kx ksec?kx
secx secxtanx
cotx —cosec2x
cosec x —cosecxcotx
v du " dv
d qu &
Quotient Rule y= ﬁ, 4 = M
Vodx V2

Differentiation from first principles

S+ h) —fx)

f'(x)= 1}111101 P
Integration

f'(x)

%dx = 11’1| f(x) | +c

[ FEE)ar = Ee) +e

. dv . du
Integration by parts f uadx =uy —fv & dx

Small angle approximations

. 1 . . .
sinf = 0, cos@ =~ 1—56% tanO = O where 0 is measured in radians

Trigonometric identities
sin(4 £ B) = sinAcosB £ cosAsinB

cos(4 £ B) =cosAcosB ¥ sindsinB

tanA4 + tan B

+B)=—r"
tan(4 £ B) 1 ¥tanAtanB

Numerical methods

b —
Trapezium ruIe:f ydx = %h {o+y)+20, +y,+...+y,_))},where h = b

The Newton-Raphson iteration for solving f(x) = 0: x,,., = x

Probability
P(AUB)=P(4)+P(B)—P(ANB)

P(ANB)=PA)PB|A)=P(B)P(4]|B)

(A+B# (k+5)7)

P(4|B) =

f(x,)
" f(x,)

P(4NB)
P(B)
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Sample variance

(in)z

szz—nilexwhereSxx:Z(xi_f)z:inz_ - :Zx,?—nw

Standard deviation, s = 4 variance

The binomial distribution

If X ~B(n, p)then P(X=r)="C,p'q""whereqg=1-p Mean of X'is np

Hypothesis testing for the mean of a Normal distribution

0?2 X—pu

If X ~ N(&, 02 then X ~ N| i, |and ~N(0,1)
n ol/n
Percentage points of the Normal distribution
p| 10 5 2 1 1p% 1 p%
z 1.645 1.960 2.326 2.576 7z
Kinematics
Motion in a straight line Motion in two dimensions
v=u-+at vVv=u-+at
1 1
s = ut + - at? s = uz+ar?
s=%(u+v)t s=%(u+v)t
v2=u?+2as
1 1
s =vt—at? s =vi—ar
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