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Mensuration  
 

area of a trapezium 
1

2
a b h   volume of a sphere 

34

3
r  

curved surface area of a 

cylinder 
2 rh  area of a triangle  

1
sin

2
bc A  

volume of a cylinder 2r h  sine rule 
     sin sin sin

a b c

A B C
   

volume of a cone 
21

3
r h  cosine rule   

2 2 2 2 cosc a b ab C    

volume of a pyramid 
1

3
Ah  

  

Circular functions 

 

   2 2cos sin 1x x     

   2 21 tan secx x       2 2cot 1 cosecx x   

         sin sin cos cos sinx y x y x y              sin sin cos cos sinx y x y x y    

         cos cos cos sin sinx y x y x y              cos cos cos sin sinx y x y x y    

 
   

   

tan tan
tan

1 tan tan

x y
x y

x y


 


   

   

   

tan tan
tan

1 tan tan

x y
x y

x y


 


 

         2 2 2 2cos 2 cos sin 2cos 1 1 2sinx x x x x         

     sin 2 2sin cosx x x    
 

 2

2 tan
tan 2

1 tan

x
x

x



 

Function 1sin  or arcsin 1cos  or arccos 1tan  or arctan 

Domain   1, 1    1, 1  R 

Range  ,
2 2

  
 
 

   0,    ,
2 2

  
 
 
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Algebra (complex numbers) 

 

       cos sin cisz x iy r i r          

2 2z x y r      Arg z      

  1 2 1 2 1 2cisz z r r       1 1
1 2

2 2

cis
z r

z r
     

 cisn nz r n  (de Moivre’s theorem)   

Probability and statistics 

 

for random variables X and Y 

   

     

   2var var

aX b a X b

aX bY a X b Y

aX b a X

    

     

 

  

for independent random variables X and Y      2 2var var varaX bY a X b Y     

approximate confidence interval for     ,
s s

x z x z
n n

 
  

 
  

distribution of sample mean X   

 

 
2

mean        

variance   var

X

X
n





 


  

 

Calculus 

 

    1n nd
x nx

dx

     11
,  1

1

n nx dx x c n
n

   
   

 ax axd
e ae

dx
  

1ax axe dx e c
a

   

  
1

loge

d
x

dx x
   

1
logedx x c

x
    

     sin cos
d

ax a ax
dx

       

1
sin cosax dx ax c

a
     

     cos sin
d

ax a ax
dx

       
1

cos sinax dx ax c
a

    
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Calculus – continued 

 

     

2tan sec
d

ax a ax
dx

       

2 1
sec tanax dx ax c

a
    

  1

2

1
sin

1

d
x

dx x

 


  1

2 2

1
 sin , 0

x
dx c a

aa x

  
   

 
   

  1

2

1
cos

1

d
x

dx x

 



 1

2 2

1
cos , 0

x
dx c a

aa x

  
    

 
  

  1

2

1
tan

1

d
x

dx x

 


  

1

2 2
tan

a x
dx c

a x a

  
  

  
  

  
 

 
  1

 
1

, 1
1

n n
ax b dx ax b c n

a n


     

   

  
1 1

logeax b dx ax b c
a


      

product rule  
d dv du

uv u v
dx dx dx

   

quotient rule 
2

du dv
v u

d u dx dx

dx v v


 

 
 

 

chain rule 
dy dy du

dx du dx
  

Euler’s method    
    0 0 1 1 If ,  and ,  then  and n n n n n

dy
f x x a y b x x h y y hf x

dx
          

acceleration 
2

2

2

1

2

d x dv dv d
a v v

dt dt dx dx

 
     

 
  

arc length         
2 2

1 1

2 2 2

1   or  
x t

x t
f x dx x t y t dt       

 

Vectors in two and three dimensions 

 

r i j kx y z     

2 2 2
  r x y z r      

r
r i j k

d dx dy dz

dt dt dt dt
      

 1 2 1 2 1 2 1 2 1 2r r cosr r x x y y z z       

 

 

Mechanics 

 

momentum p vm   

equation of motion R am   
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