
Formulae for Part IA Natural Sciences/Computer Science Mathematics Course

At school, you probably had formulae sheets for the non-trivial formulae you needed 
to know. Unfortunately, at Cambridge you do not, and hence you will have to 
memorise them. This document lists the subset of the formulae that you should 
already know from school, and the sooner you begin work on memorising them, the 
better.
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1. Series

1.1 Geometric Progression
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1.2 Binomial Expansion
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or, occasionally, the more general formula:
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1.3 Maclaurin Series
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1.4 Taylor Series
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1.5 Power Series
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2 Complex Numbers

2.1 De Moivre's Theorem
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3. Trigonometric Formulae

3.1 General Formulae
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The following can be derived from the above, so either you can remember the 
derivation, or the formulae that you obtain:
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3.2 Sine and Cosine Rule
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4. Differentiation

Product rule:  
dx
dvu

dx
duvuv

dx
d



Quotient rule:   2/
v

dx
dvu

dx
duv

vu
dx
d 



Chain rule (function of a function):    
dx
df

df
dgxfg

dx
d



  1 nn nxx
dx
d

  kxkx kee
dx
d

  
x

x
dx
d 1ln 

    

dx
dfee

dx
d xfxf 

  
  

 xf
xf

dx
d

xf
dx
d

ln

  xx
dx
d cossin    xx

dx
d sincos 

  xx
dx
d 2sectan    xxx

dx
d tansecsec 

  xx
dx
d 2coseccot    xxx

dx
d cotcoseccosec 

4. Integration
Just the reverse of the differentiation formulae above!

5. Miscellaneous Formulae

5.1 Quadratic Forumula
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5.2 Logarithms
     yxxy aaa logloglog 
     yxyx aaa loglog/log 

   xkx a
k

a loglog 

5.3 Areas and Volumes
Surface area of a sphere: 24 r

Volume of a sphere: 3
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