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Pure Mathematics

Mensuration

Surface area of sphere = 4712
Area of curved surface of cone = zr xslant height

Arithmetic Series
Ss=4n@+l)=in[2a+ (n-1)d]

Geometric Series

5, = ail-r")
1-r
S,= —— for|r|<1
1-r
Summations

2_1
lr =zn(n+1)(2n+1)

q
|

|M:

3 2 2
r=2n°(n+1)

M=

T
N

Binomial Series
n n n+1
—+ =
r r+1 r+l1
n n n n-1 n n-2p2 n n—-rr n
(a+b)" =a +(Ja b+(2Ja b +...+(rja b" +...+b (neN)
n n!

n
where = C=—
r r'i(n—r)!

n(n-1) W24 4 n(n-1)...(n-r+1) N (|x|<1,neR)

(L+x)" =1+nx+
12...r

Logarithms and exponentials
exlna = aX
Complex Numbers

{r(cos@ +isin9)}" =r"(cosn@+isinno)

27ki
The roots of z" =1 aregivenby z=e " ,for k=0,1,2,...,n-1
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Maclaurin’s and Taylor’s Series
X2

f(x)= f(0) + xf (0)+ 170 +... XT:f“)(O)+...

£(x) = f(a)+ (x— a)f(a)+(x 2a) f"(a)+...+(x_r—|"")rf<r)(a)+...

fa+x)=f(@)+xf’ (a)+x2f”(a)+ X f(r)(a)+

X2 x"
ex=exp(x)=1+x+?+...+—|+... forall x
2 3 r
INLrx)=x— 2+ ™y (c1<x<))
2 3 r
3 5 2r+l
sinx:x—X—+X——...+(—1)rX +... forallx
3 5l (2r +1)!
X2 X4 2r
cosx=1-"—+"——.. +(-1)" + forall x
20 4 2!
3 5 2r+l
tantx=x— 2+ X _ (X4 (c1<x<))
3 5 2r+1
3 5 2ri
. X X
sinhx=X+—+—+...+ +... forallx
| 5l 2r +1)!
2 4 2r
coshx=1+x—+x—+...+ X + forall x
2 4 (2r)!
3 5 2ri

_ X x X
tanh 1x=x+?+—+...+

+... -1<x<1
2r+1 ( )

Hyperbolic Functions

cosh? x—sinh? x =1
sinh2x = 2sinh xcosh x

cosh2x = cosh? x +sinh? x

cosh ™t x=In{x+Vx2 -1} (x>1)
sinh ™ x=In{x +Vx? +1}

tanh™* x =1 InG+ XJ (x/<1)
X
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Trigonometric ldentities
sin(A+ B) =sin AcosB = cosAsin B

cos(A=x B) =cosAcosB¥sin Asin B

tanA+tanB
tan(A+tB) = ———— A+B=(k+1
( ) 1FtanAtanB ( (k+3)7)

42
> cosA:1 t2
1+t 1+t
A-B
2

A+B . A-B
sin

For t=tan%A: sin A=

sin A+sin B = 2sin A+B cos

sin A—sin B =2cos

A-B
2

A+B . A-B
Sin

CosA+cosB = 2cosA+ B

COS

coSA—cosB =-2sin

Vectors

The resolute of a in the direction of b is a;b

bl
ua+Aib

The point dividing AB in the ratio A: u is
A+ u

The equation of a plane in Cartesian formis n,x+n,y+n,z =k
. . . |(b-a)n|
The perpendicular distance between two skew lines is D = T , where a and b are
n
position vectors of points on each line and n is a mutual perpendicular to both lines.

ax, +hy, —c
The perpendicular distance between a point and a lineis D = %
a“+b

coordinates of the point are (x;, y,) and the equation of the line is given by ax+by =c.

, Where the

_|na+n,p+ny—kK|

The perpendicular distance between a point and a plane is D = , Where
2 2 2
\ /nl +N° 4N

(a,ﬂ, 7) are the coordinates of the point and n,x+n,y+n,z =K s the equation of the plane.

Matrix transformations

cos@ -—sin@
Anticlockwise rotation through & about O: [ j

sind  cos@

. . cos20  sin260
Reflection in the line y = (tan@)x: | .
sin26 —cos26
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Differentiation

Function
f(x)
g(x)

tan x
Sec X

cotx
cosecXx

sin~tx

cos ™t x

tan! x

sinh x
cosh x

tanhx

sinh ! x
cosh™tx

tanh™ x
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Derivative
f'(x)g(x) - f(x)g'(x)

(9(x))?
secx
secxtanx
—cosec? x
— cosecxcotx
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Integration (+ constant; a >0 where relevant)

Function Integral
tanx In|sec X
cotx Injsin x|
COSEC X —In|cosecx + cot x| = In‘tan(% x)‘
_ 1y, 1
sec x In|sec x + tanx| = In‘tan(5x+zzz)‘
sec? x tan x
cosh x sinh x
tanhx Incosh x
1 .4 x
sin 1(—j (x <a)
a? —x? a
1 1, 4(x
73 ~tan 1(—)
a“ +Xx a a

1 4 X 2 2
— cosh™| — =In{x+\/x -a } (x>a)
Vx? —a? (aj
1 : —1[Xj_ [L2 .2
- sinh™| = |=Inyx+VX° +a
va? + x? a { }

21 - iInwzltanh‘{lJ (x| <a)
a‘—x 2a |a—Xx| a a
1 1 [x—a
I —In——
X°—a 2a |x+a

Area of a sector

A= %I r2de (polar coordinates)

© WJEC CBAC Ltd. 6


https://mymathscloud.com

Numerical Mathematics (/Q'

%
Numerical integration

The trapezium rule: I bydx (Yo + Vo) +2(y, + Y, +...+ Yoo b, Where h= b-a
a n

Numerical Solution of Equations

f(xn)

The Newton-Raphson iteration for solving f(x)=0: x,,; =X, — 0
Xn

Mechanics
Motion in a circle
Transverse velocity: v=rf=wr
2
- - h 2 V 2
Radial acceleration: —r@° =——=—-w"°r

r

Centres of Mass of Uniform Bodies

. . 2 .
Triangular lamina: 5 along median from vertex

. 4r . .
Semi circle: 3 from straight edge along axis of symmetry
T
. _ 4r _  dr
Quarter circle: X =— Yy =— from vertex
3z 3z
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Probability & Statistics (/Q'

Probability

P(AuB)=P(A)+P(B)-P(AnB)

P(AnB)=P(A)P(B | A

P(B|A)P(A)

PB|APA)+PB|A)PA)
P(Aj)P(B[A))
ZP(A)PBIA)

P(A|B)=

Bayes’ Theorem: P(A; | B) =

Discrete distributions
For a discrete random variable X taking values x; with probabilities p;

Expectation (mean): E(X) = u=ZX; p;
Variance: Var(X) =o? = 2(x; — 1) p; = ExZ p; — u°
For a function g(X): E(9(X))=Zg(%)p;

Standard discrete distributions:

Distribution of X P(X =X) Mean Variance
Binomial B(n, p) (anX(l— p)" X np np(l— p)
X
. YR
Poisson Po(1) et 2 A A
X!

Continuous distributions
For a continuous random variable X having probability density function f

Expectation (mean): E(X)=u= j xf (x)dx

Variance: Var(X)=o? = j(x — 1)? f(x)dx = I x*f (x)dx — u°
For a function g(X): E(g(X)) =.[g(x) f(x)dx

Cumulative distribution function: F(x) =P (X < x) :IX f (t)dt

Standard continuous distributions:

Distribution of X P.D.F. Mean Variance
Uniform (Rectangular) on [a, b] 1 %(a+ b) %(b —a)2
U[a,b] -a
_ 2
1 A
2 e
Normal N(u, o) o2 u o?
Exponential Exp()) Ae M 1 =l
p p ﬂ, 12
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Expectation algebra

For independent random variables X and Y

E(XY) =E(X)E(Y), Var(aX £bY)=a?Var(X)+b? Var(Y)
Sampling distributions

For a random sample X;, X,,..., X,, of n independent observations from a distribution having
mean . and variance o2

2
X is an unbiased estimator of z, with Var(X) = g

. . . o(X; — X)?
S? is an unbiased estimator of o2, where S? = 2(Xi=X)"

n-1
For a random sample of n observations from N(u, o%)
X —u
~N(0,2)
oln
X —

£t
s/Jn P

If X is the observed number of successes in n independent Bernoulli trials in each of which the
probability of success is p,and Y = X , then

E(Y)=p and Var(Y):@

For a random sample of n, observations from N(yx,o-)%) and, independently, a random sample
of n, observations from N(x,, o)

(X =Y) = (py =~ y)

~ N(0,2)
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Correlation and Regression

For a sample of n pairs of observations (X, ;)

.- -xy -5 - 28]

s, =X -9 -y 20

S, = T %)y, -9)= Dy - 22Nz

n

A measure of linear association between two variables X and Y is given by the Pearson product -
moment correlation coefficient r.
.y - . _ SXY
For the sample (X1,Y1), (X2,Y2),... , (Xn,¥n), itis givenby ' = ———.
JSxS,,

Given data, the parameters o and £ of the linear regression model may be estimated using the
principle of least squares.

A0S
The least squares estimate S of the parameter £ is given by b= s .

XX

~

The least squares estimate @ of the parameter «is givenby & =Yy — X .
The least squares regression line is givenby y =& + ﬁx :

6> d’

Spearman's rank correlation coefficient is given by r, =1— ( = 1)
n(n®—

SSIMLI/WO5(16)E
2.12.16
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