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Pure Mathematics 

Mensuration 

Surface area of sphere = 24 rπ  
Area of curved surface of cone = heightslant ×rπ  

Arithmetic Series 
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Logarithms and exponentials 
xax a=lne  

Complex Numbers 

)sini(cos)}sini(cos{ θθθθ nnrr nn +=+  

θθθ sinicosei +=  

The roots of 1=nz  are given by n
k

z
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e
π

= , for 1 ,  ,2 ,1 ,0 −= nk K  
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Maclaurin’s and Taylor’s Series 
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Hyperbolic Functions 

1sinhcosh 22 =− xx  
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Coordinate Geometry 
Conics 

 
Ellipse Parabola Hyperbola Rectangular 

Hyperbola 
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Form 12

2

2

2
=+

b
y

a
x  axy 42 =  12

2

2

2
=−

b
y

a
x  

2cxy =  

Parametric  
Form 
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)sinh ,cosh( θθ ba±

 

) ,(
t
cct  

Eccentricity 1<e  
)1( 222 eab −=  

1=e  1>e  
)1( 222 −= eab  

2=e  

Foci )0 ,( ae±  )0 ,(a  )0 ,( ae±  )2 ,2( cc ±±  
Directrices 
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Trigonometric Identities 
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Vectors 

The resolute of a in the direction of b is 
b
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Differentiation 
Function Derivative 
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Integration  (+ constant; 0>a  where relevant) 
Function Integral 
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Area of a sector 

∫= θd2
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Arc length 
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Numerical Mathematics 

Numerical integration 

The trapezium rule: })  (2){(d 12102
1∫ −+++++≈
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a nn yyyyyhxy K , where 
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Simpson’s Rule: ∫ −− +++++++++≈
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n
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Numerical Solution of Equations 

The Newton-Raphson iteration for solving 0)( =xf : 
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n
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Mechanics 

Motion in a  circle 

Transverse velocity: rrv  ωθ == &  

Radial acceleration: r
r

vr 2
2

2 ωθ −=−=− &  

Centres of Mass of Uniform Bodies 
Triangular lamina: 3

2  along median from vertex 
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Probability & Statistics 

Probability 
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Bayes’ Theorem: 
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Discrete distributions 
For a discrete random variable X taking values ix  with probabilities ip  

Expectation (mean): ii pxX Σ== μ)E(  

Variance: 2222 )()Var( μμσ −Σ=−Σ== iiii pxpxX  

For a function )g(X : ii pxX )g())E(g( Σ=  

 
Standard discrete distributions: 
 

Distribution of X )P( xX =  Mean Variance 
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Continuous distributions 
For a continuous random variable X having probability density function f 

Expectation (mean): ∫== xxxfX d)()E( μ  

Variance: ∫ ∫ −=−== 2222 d)(d)f()()Var( μμσ xxfxxxxX  

For a function )g(X : ∫= xxfxX d)()g())E(g(  

Cumulative distribution function: ∫ ∞−
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x
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Standard continuous distributions: 
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Expectation algebra 
For independent random variables X and Y 

)E()E()E( YXXY = ,  )Var()Var()Var( 22 YbXabYaX +=±  

Sampling distributions 
For a random sample nXXX  , , , 21 K  of n independent observations from a distribution having 

mean μ and variance 2σ  
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X
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Method of Least Squares 
If , ..., ,2 ,1, niexy iii =++= βα  

then the least squares estimates of β and α respectively, are 
  , / , xbyaSSb xxxy −==  

 where nyxyxyyxxS iiiiiixy /))(())(( ∑∑∑∑ −=−−≡  

  nxxxxS iiixx /)()( 222 ∑∑∑ −=−≡  

If neee  ..., ,. , 21 are independent and each is distributed as N(0, 2σ ), then 
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