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CALCULUS – USEFUL FORMULAE

ALGEBRA
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Complex Numbers

z x y= +z x= +z x iyiy

    = r  cisθ

    = += +r= +(c= +(c= +os= +os= + sin )θ θ= +θ θ= + siθ θsin )θ θn )iθ θiθ θ

z x y= −z x= −z x iyiy

    = −r= −r= −ci= −ci= −s (= −s (= − )θ

    = −r= −r= −(c= −(c= −os= −os= − sin )θ θ= −θ θ= − siθ θsin )θ θn )iθ θiθ θ

r zr z zz x y= == =r z= =r zr z= =r z = += +( )x y( )x y( )= +( )= +x y= +x y( )x y= +x y2 2( )2 2( )= +( )= +2 2= +( )= +

θ  = arg z

where cosθ =
x

r

and sinθ = y

r

De Moivre’s Theorem:
If n is any integer then

( ) ( )( )r r( )n n( )ci( )( )r r( )ci( )r r( )( )s c( )( )r r( )s c( )r r( ) isθ θ( )θ θ( ) ( )θ θ( )( )n( )θ θ( )n( )n nθ θn ns cθ θs c( )s c( )θ θ( )s c( )r rs cr rθ θr rs cr r( )r r( )s c( )r r( )θ θ( )r r( )s c( )r r( )n ns cn nθ θn ns cn nr rn nr rs cr rn nr rθ θr rn nr rs cr rn nr r isθ θisr rs cr rθ θr rs cr r=r rs cr rθ θr rs cr r

COORDINATE GEOMETRY
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CALCULUS

Differentiation

y fy f=y f ( )x( )x
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Composite Function or Chain rule
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NUMERICAL METHODS

Trapezium Rule

f x x h y y y y y
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TRIGONOMETRY

cosec θ
θ

= 1

sin

sec θ
θ

= 1

cos

cot θ
θ

= 1

tan

cot θ θ
θ

= cos

sin

Sine Rule
a

A

b

B

c

Csin sAn sA in sin
= == =

Cosine Rule

c a b ab C2 2 2b a2b ab a2b a= +c a= +c a2 2= +2 2 b a−b ab Ccob Cb Csb C

Identities

cos s

tan s

cot c

2 2s s2 2s sin2 2in
2 2n s2 2n s
2 2t c2 2t c

1θ θs sθ θs s2 2θ θ2 2s s2 2s sθ θs s2 2s sin2 2inθ θin2 2in

θ θn sθ θn secθ θec2 2θ θ2 2n s2 2n sθ θn s2 2n sec2 2ecθ θec2 2ec2 212 2θ θ2 212 2

θ θt cθ θt cosθ θos2 2θ θ2 2t c2 2t cθ θt c2 2t cos2 2osθ θos2 2os2 212 2θ θ2 212 2t c2 2t c1t c2 2t cθ θt c2 2t c1t c2 2t c

+ =θ θ+ =θ θs sθ θs s+ =s sθ θs sinθ θin+ =inθ θin2 2θ θ2 2+ =2 2θ θ2 2s s2 2s sθ θs s2 2s s+ =s s2 2s sθ θs s2 2s sin2 2inθ θin2 2in+ =in2 2inθ θin2 2in

n sθ θn s+ =n sθ θn s2 2θ θ2 2+ =2 2θ θ2 2n s2 2n sθ θn s2 2n s+ =n s2 2n sθ θn s2 2n sn s1n sθ θn s1n s+ =n s1n sθ θn s1n s2 212 2θ θ2 212 2+ =2 212 2θ θ2 212 2n s2 2n s1n s2 2n sθ θn s2 2n s1n s2 2n s+ =n s2 2n s1n s2 2n sθ θn s2 2n s1n s2 2n s

t cθ θt c+ =t cθ θt ct c2 2t cθ θt c2 2t c+ =t c2 2t cθ θt c2 2t ct c1t cθ θt c1t c+ =t c1t cθ θt c1t ct c2 2t c1t c2 2t cθ θt c2 2t c1t c2 2t c+ =t c2 2t c1t c2 2t cθ θt c2 2t c1t c2 2t cθ θecθ θ2 2θ θ2 2ec2 2θ θ2 2

General Solutions

If sin in  then  

If cos 

θ α = sθ α = sinθ αin  θ α  θ α  θ α  

θ
θ α= +θ αθ αnθ α  θ α  n  θ α  θ α= +θ αnθ α= +θ αnθ αnθ απθ απθ α  θ α  π  θ α  θ α= +θ απθ α= +θ α( )θ α( )θ α  θ α  ( )  θ α  θ α−θ α( )θ α−θ αθ α( )θ α1θ α( )θ α

= co== co= s  then 

If tan   then

α θ then α θ then α
θ α = tanθ α = tan  θ α  

= ±2= ±2= ±n= ±n= ±π= ±π= ±
θθ αθθ αθθ α= +θ αθ αnθ αθ α= +θ αnθ α= +θ α

n

πθ απθ αθ α= +θ απθ α= +θ α
where  is any integer

Compound Angles

sin( ) sin cos cos si

cos( ) cos cos

A B A BcoA Bcos cA Bs c A BsiA BsinA Bn

A B A BcoA BcosA Bs

± =) s± =) sA B± =A B

± =) c± =) cA B± =A B

±s c±s c

sissis n sin

tan( )
tan tan

tan tan

A Bn sA Bn sinA Bin

A B
A Bn tA Bn tanA Ban

A Bn tA Bn tanA Ban
± =)± =)A B± =A B

A B±A Bn tA Bn t±n tA Bn t

1

Double Angles

sin sin cos

tan
tan

tan

cos cos

2 2n s2 2n s

2
2

1

2s c2s c

2

A An sA An sinA Ain2 2A A2 2n s2 2n sA An s2 2n s A

A
A

A

As cAs c

n s2 2n sA An s2 2n s=n s2 2n sA An s2 2n s

=
−

s c=s c 2 222 22

22 122 12

1 2

A A2 2A A2 2A A2 2A A2 2

A2 1A2 1

A A−A A

2 1= −2 1= −2 1= −2 12 1A2 1= −2 1A2 1

= −1 2= −1 2

2 2si2 2siA AsiA A2 2A A2 2si2 2A A2 2A AnA A2 2A A2 2n2 2A A2 2

co2 1co2 12 1= −2 1co2 1= −2 1s2 1s2 12 1= −2 1s2 1= −2 1

s

          

          iniini 2A

Products

2

2

sin cos sin( ) sin( )

cos sin sin(

A Bn cA Bn cosA Bos A B ( )A B( )

A Bs sA Bs sinA Bin A

= +si= +sin(= +n(A B= +A B + −) s+ −) sin+ −in( )+ −( )( )A B( )+ −( )A B( )

= +si= +sin(= +n(A= +A B ABB AB

A B A B

) sB A) sB AinB AinB A( )B A( )B A B( )B

cos cA Bs cA BosA BosA B cos( ) cos( )A B( )A B

sin

B A− −B AB A) sB A− −B A) sB AB AinB A− −B AinB A( )− −( )B A( )B A− −B A( )B A

= +A B= +A Bco= +cos(= +s( + −) c+ −) cos+ −os( )+ −( )A B( )A B+ −A B( )A B2

2 A BAA BA A BsiA BsiA Bn cA Bn cA B os( )A B( )A B cos( )= −n c= −n cos= −os( )= −( )A B( )A B= −A B( )A B − +A B− +A B− +co− +cos(− +s(

Sums

sin sin sin cn cos

sin sin cos

C Dn sC Dn sinC Din
C D C D

C Dn sC Dn sinC Din
C D

+ =C D+ =C Dn sC Dn s+ =n sC Dn sinC Din+ =inC Din
+ −C D+ −C D C D+ −C D

− =C D− =C Dn sC Dn s− =n sC Dn sinC Din− =inC Din
C D+C D

2
2 2

2
2

sissis n

cos c cos cs cos

cos c

C D

C Ds cC Ds cosC Dos
C D C D

C Ds cC Ds cosC Dos

C D−C D

+ =C D+ =C Ds cC Ds c+ =s cC Ds cosC Dos+ =osC Dos
+ −C D+ −C D C D+ −C D

− =C D− =C Ds cC Ds c− =s cC Ds cosC Dos− =osC Dos

2

2
2 2

−−−
+ −

2
2 2

sin sn sin
+ −

in
+ −C D+ −C D+ −C D+ −C D+ −

MEASUREMENT

Triangle

Area =
1

2
ab Csin

Trapezium

Area = += +
1

2
( )= +( )= +( )a b( )= +( )= +a b= +( )= + h

Sector

Area

Arc lengthlengthlengt

=

=

1

2
2r

r

θ

θrθr

Cylinder

Volume

Curved surface arrface arrf ea

=
=

π
π

r h

rh

2r h2r h

2

Cone

Volume

Curved surface arrface arrf ea  where

=

=

1

3
2π

π

r h2r h2

rl lll =  slant height

Sphere

Volume

Surface arrface arrf ea

=

=

4

3

4

3

2

π

π

r

r

1

1

1

2
 3
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