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FP1 Formulae Given in Mathematical Formulae and Statistical Tables Booklet 

 

x Summations 

o σ 2݊ݎ
1=ݎ =  

1

6
݊ሺ݊ + 1ሻሺ2݊ + 1ሻ 

o σ 3݊ݎ
1=ݎ =  

1

64
݊2(݊ + 1)2 

 

 

 

x Area of a sector 

o ܣ =
1

2
׬  (polar coordinates) ߠ݀ 2ݎ

 

 

 

x Numerical Solution Of Equations 

o The Newton-Raphson iterations for solving ݂ሺݔሻ = 0 ׷ 1+݊ݔ = ݊ݔ െ
݊ݔ)݂ )

݂ Ԣ ݊ݔ) )
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Complex Numbers 

x ඥሺെ1ሻ = ݅ and ݅2 = െ1 

x An imaginary number is a number of the form bi, where b is a real number (ܾ א  Թ) 

x A complex number is a number of the form a + bi, where (ܽ א  Թ) and (ܾ א  Թ) 

x For the complex number a+ bi, a is called the real part and b is called the imaginary 

part 

x The complex number z* = a ʹ bi is called the complex conjugate of the complex 

number z = a + bi 

x /Ĩ�ƚŚĞ�ƌŽŽƚƐ�ɲ�ĂŶĚ�ɴ�ŽĨ�Ă�ƋƵĂĚƌĂƚŝĐ�ĞƋƵĂƚŝŽŶ�ĂƌĞ�ĐŽŵƉůĞǆ͕�ɲ�ĂŶĚ�ɴ�ǁŝůů�ĂůǁĂǇƐ�ďĞ�Ă�

complex conjugate pair 

x The complex number z = x + iy is represented on an Argand diagram by the point 

(x,y) where x and y are Cartesian coordinates 

x The complex number z = x + iy can also be represented by the vector ܱܲሬሬሬሬሬԦ, where O is 

the origin and P is the point (x,y) on the Argand diagram 

x Addition of complex numbers can be represented on the Argand diagram by the 

addition of their respective vectors on the diagram 

x The modulus of the complex number z = x + iy is given by ඥ2ݔ +  2ݕ

x The modulus of the complex number z = x + iy is written as r or ȁݖȁ  or ȁݔ +  ȁݕ݅

o So 

Á ݎ = ඥ2ݔ +  2ݕ

Á ȁݖȁ = ඥ2ݔ +   2ݕ

Á ȁݔ + ȁݕ݅ = ඥ2ݔ +  2ݕ

x The modulus of any non-zero complex number is positive 

x The argument (arg z) of the complex number z = x + iy ŝƐ�ƚŚĞ�ĂŶŐůĞ�Ⱥ�ďĞƚǁĞĞŶ�ƚŚĞ�

positive real axis and the vector representing z on the Argand diagram 

x &Žƌ�ƚŚĞ�ĂƌŐƵŵĞŶƚ�Ⱥ�ŽĨ�ĂŶǇ�ĐŽŵƉůĞǆ�ŶƵŵďĞƌ�z = x + iy, ܶܽ݊ ߠ =  
ݕ

ݔ
 

x dŚĞ�ĂƌŐƵŵĞŶƚ�Ⱥ�ŽĨ�ĂŶǇ�ĐŽŵƉůĞǆ�ŶƵŵďĞƌ�ŝƐ�ƐƵĐŚ�ƚŚĂƚ�Ȃ ߨ < ߠ ൑  This is referred to ߨ

as the principle argument and is sometimes seen as െ180° < ߠ ൑ 180° 

x The modulus-argument form of the complex number z = x + iy is,  

o ݖ = ߠݏ݋ܥ)ݎ +   (ߠ݊݅ܵ݅

o [r ŝƐ�Ă�ƉŽƐŝƚŝǀĞ�ƌĞĂů�ŶƵŵďĞƌ�ĂŶĚ�Ⱥ is an angle within the principle argument] 

x For complex numbers z1 and z2, ȁ2ݖ1ݖȁ = ȁ1ݖȁȁ2ݖȁ 

x If x1 + iy1 = x2 + iy2, then x1 = x2 and y1 = y2 

x An equation of the form ax3 + bx2 + cx + d = 0 is called a cubic equation, and has 

three roots. 

x For a cubic equation, either 

o All three roots are real, or 

o One root is real and the other two roots form a complex conjugate pair 
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x An equation of the form ax4 + bx3 + cx2 + dx + e = 0 is called a quartic equation, and 

has four roots 

x For a quartic equation, either 

o All four roots are real, or 

o Two roots are real and the other two roots form a complex conjugate pair, or 

o Two roots form a complex conjugate pair and the other two roots also form a 

complex conjugate pair 

 

 

 

 

 

Numerical Solutions of Equations 

x You can solve equations of the form f(x) = 0  using interval bisection 

o If you find an interval in which f(x) changes sign, then the interval must 

contain a root of the equation f(x) =0. You then take the midpoint as the first 

approximation and repeat this process until you get your required accuracy 

x You can solve equations of the form f(x) = 0 using linear interpolation 

x You can solve equations of the form f(x) = 0 using the Newton-Raphson process 

x The Newton-Raphson formula is, 

o ݂ሺݔሻ = 0 ׷ 1+݊ݔ = ݊ݔ െ
݊ݔ)݂ )

݂ Ԣ ݊ݔ) )
 

x The Newton-Raphson process may not always give you a better approximation and 

may take you further away from the root 
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Coordinate Systems 

x To find the Cartesian equation of a curve given parametrically you eliminate the 

parameter t between the parametric equations 

 

 

x A parabola is a set of points which are equidistant from 

the focus S and a line called the directrix. So, for the 

parabola opposite, 

o SP = PX 

o The focus, S, has coordinates (a, 0) 

o The directrix has equation x + a = 0 

 

 

 

x The curve opposite is a sketch of a parabola with a 

Cartesian equation of y2 = 4ax, where a, is a positive 

constant. 

o The curve has parametric equations: 

Á x = at2 (ݐ א Թ) 

Á y = 2at (ݐ א Թ) 

 

 

x The curve opposite is a sketch of a rectangular hyperbola 

with a Cartesian equation of xy = c2, where c is a positive 

constant. 

o The curve has parametric equations: 

Á x = ct ሺݐ א Թሻ, t ് 0 

Á ݕ =
ܿ

ݐ
 ሺݐ א Թሻ, t ് 0 
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Matrix Algebra 

x An n x m matrix has n rows and m columns 

x The transformation represented by the matrix ABC means, 

o First do the transformation represented by C 

o Second do the transformation represented by B 

o Third do the transformation represented by A 

x The matrix  ࡵ = ቀ
1 0
0 1

ቁ is the identity matrix or transformation. It does not change a 

matrix or an object 

x The determinant of matrix ࡭ = ቀ
ܽ ܾ
ܿ ݀

ቁ  is det(A) = ad ʹ bc 

x The inverse of a matrix ࡭ = ቀ
ܽ ܾ
ܿ ݀

ቁ is ࡭െ1 =  
1

det ሺ࡭ሻ
ቀ

݀ െܾ
െܿ ܽ

ቁ 

 

 

 

Series 

x The notation σ ݎܷ
݊
1=ݎ  defines the series U1 + U2 + U3 + ... + Un where Ur is the general 

ƚĞƌŵ�ŝŶ�ƚŚĞ�ƐĞƌŝĞƐ͖�ŝƚ�ĂůƐŽ�ŝƐ�ƵƐĞĚ�ƚŽ�ŵĞĂŶ�͚ƐƵŵ�ƚŚĞ�ƐĞƌŝĞƐ͛ 

x If the series is summed from r = k to r = n then, σ ݎܷ =݊
݇=ݎ σ ݎܷ െ݊

1=ݎ σ ݎܷ
݇െ1
1=ݎ  

x The sums of powers of the first n natural numbers, for the cases k = 0, 1, 2 and 3 are 

o σ 0݊ݎ
1=ݎ = σ 1 = 1 + 1 + 1 + ڮ + 1 = ݊݊

1=ݎ  

 

o σ ݊ݎ
1=ݎ = 1 + 2 + 3 + ڮ + ݊ =

݊

2
ሺ݊ + 1ሻ 

 

 

o σ 2݊ݎ
1=ݎ = 12 + 22 + 32 + ڮ + ݊2 =

݊

6
ሺ݊ + 1ሻ(2݊ + 1) 

 

o σ 3݊ݎ
1=ݎ = 13 + 23 + 33 + ڮ + ݊3 =

݊2

4
ሺ݊ + 1ሻ2 

 

x σ 3݊ݎ
1=ݎ = (σ ݊ݎ

1=ݎ )2 

x /Ĩ�ƚŚĞ�ŐĞŶĞƌĂů�ƚĞƌŵ�ŝƐ�Ă�ŵŽƌĞ�ĐŽŵƉůŝĐĂƚĞĚ�ĨƵŶĐƚŝŽŶ�ŽĨ�ƌ͕�ƚŚĞ�ƐƵŵ�ĐĂŶ�ďĞ�͚ƐƉůŝƚ�ƵƉ͛�ƐŽ�

that some, or all, of the above basic results can be used. For example: 

o σ ሺ3ݎ + 2ݎ3 െ ݎ2 + 5ሻ =݊
1=ݎ σ 3ݎ +݊

1=ݎ 3 σ 2ݎ െ݊
1=ݎ 2 σ ݊ݎ

1=ݎ + 5 σ 1݊
1=ݎ  

 

o σ ሺ2ݎ + 1ሻሺݎ + 2ሻ =݊
1=ݎ σ ሺ22ݎ + ݎ5 + 2ሻ =݊

1=ݎ 2 σ 2ݎ +݊
1=ݎ 5 σ ݎ +݊

1=ݎ 2 σ 1݊
1=ݎ  
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Proof by Mathematical Induction 

x Mathematical induction is used to prove whether or not general statements are 

true, usually for positive integers, n. 

x When performing a proof by mathematical induction you need to apply the 

following four steps: 

o Basis: show the general statement if true for n=1 

o Assumption: assume that the general statement is true for n=k 

o Induction: show the general statement is true for n=k+1 

o Conclusion: Then state that the general statement is then true for all positive 

integers, n. 

x Proof by induction is of no use for deriving formulae from first principles. Proof by 

induction is used, however, to check whether or not a general statement is true. 


