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TE PĀNGARAU – ĒTAHI TURE WHAI HUA

   

TE ĀHUAHANGA TAUNGA

Te Rārangi Torotika

Whārite  y y m x x− = −1 1( )

Te Porohita
( ) ( )x a y b r− + − =2 2 2

ko te (a,b) te pū, ko te r te pūtoro

Te Unahi

Arotahi (a,0) 
x = – a

Te Pororapa

Arotahi (c,0) (–c,0) ina b2 = a2 – c2

Pūkētanga:  e a
c=

Te Pūwerewere

rārangi pātata y b
a

x= ±

Arotahi (c,0) (–c,0) ina b2 = c2 – a2

Pūkētanga:  e a
c=

Rārangi whakarite
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b2
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TE TUANAKI
Kimi Pārōnaki

Ngā Tikanga Pāwhaitua

Te Pānga Tawhā

ax2 + bx + c = 0

 x = b ± b2 4ac
2a

y = logb x x = by

logb xy( ) = logb x + logb y

logb
x
y

 = logb x logb y

logb x
n( ) = n logb x

logb x =
loga x
loga b

z = x + iy
= r cis
= r(cos + isin )

z = x iy
= r cis ( )
= r(cos isin )

r = z = zz = (x2 + y2 )
 = arg z

cos =
x
r

sin =
y
r

(r cis )n = rn cis (n )

TE TAURANGI
Ngā Whārite Pūrua
Mēnā

kāti

Ngā Taupū Kōaro

Ngā Tau Matatini

ina

ā,

Te Ture a De Moivre
Mēnā he tau tōpū a n, kāti,
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MATHEMATICS – USEFUL FORMULAE

   

COORDINATE GEOMETRY
Straight Line
Equation y − y1 = m(x − x1)

Circle

(x − a)2 + ( y − b)2 = r2

has a centre (a,b) and radius r

Parabola

y2 = 4ax  or (at2,2at)
Focus (a,0)   Directrix x = − a

Ellipse

x2

a2
+

y2

b2
= 1 or (acosθ ,bsinθ)

Foci (c,0) (–c,0) where b2 = a2 – c2

Eccentricity: e = c
a

Hyperbola

x2

a2
−

y2

b2
= 1 or (asecθ ,b tanθ)

asymptotes y = ± b
a

x

Foci (c,0) ( − c,0) where b2 = c2 – a2

Eccentricity: e = c
a

ALGEBRA
Quadratics

If ax2 + bx + c = 0

then x = −b ± b2 − 4ac
2a

Logarithms

y = logb x⇔ x = by

logb xy( ) = logb x + logb y

logb
x
y

⎛
⎝⎜

⎞
⎠⎟

 = logb x − logb y

logb x
n( ) = n logb x

logb x =
loga x
loga b

Complex numbers
z = x + iy
= r cisθ
= r(cosθ + isinθ )

z = x − iy
= r cis (−θ )
= r(cosθ − isinθ )

r = z = zz = (x2 + y2 )

θ  = arg z

where cosθ = x
r

and sinθ = y
r

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

(r cisθ )n = rn cis (nθ )

CALCULUS
Differentiation
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1 whakarea

( f .g) = f .g + g. f     y = uv  dy
dx

= u dv
dx

+ v du
dx

 

f
g

=
g. f f .g

g2     y = u
v

   dy
dx

=
v du

dx
u dv

dx
v2  

f g( )( ) = f g( ).g

 y = f (u)  u = g(x)  dy
dx

=
dy
du

.du
dx

 

f (x) dx
a

b 1
2
h y0 + yn + 2( y1 + y2 + ...+ yn 1)

 h = b a
n

  yr = f (xr )

f (x) dx 1
3
h y0 + yn + 4( y1 + y3 + ...+ yn 1)+ 2( y2 + y4 + ...+ yn 2 )

a

b

 h = b a
n

,  yr = f (xr ) 

 

Te Ture mō te Otinga Whakarau1

mēnā rānei  kāti

Te Ture mō te Otinga Wehe

Te Ture Pānga Hiato, te Ture Mekameka rānei

NGĀ TIKANGA TAU
Te Ture Taparara

ina ā,

Te Ture a Simpson

ina , ā, he taurua te n.

mēnā rānei kāti

mēnā rānei kātiā,
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Product Rule

( f .g ′) = f . ′g + g. ′f   or  if  y = uv then  
dy
dx

= u dv
dx

+ v du
dx

 

Quotient Rule

f
g

⎛
⎝⎜

⎞
⎠⎟

′
= g. ′f − f . ′g

g2
  or  if  y = u

v
 then  

dy
dx

=
v

du
dx

− u dv
dx

v2
 

Composite Function or Chain Rule

f g( )( )′ = ′f g( ). ′g

or  if  y = f (u) and u = g(x) then 
dy
dx

= dy
du

.du
dx

 

NUMERICAL METHODS
Trapezium Rule

f (x) dx
a

b

∫ ≈ 1
2
h y0 + yn + 2( y1 + y2 + ...+ yn−1)⎡⎣ ⎤⎦

where h = b− a
n

 and yr = f (xr )

Simpson’s Rule

f (x) dx ≈ 1
3
h y0 + yn + 4( y1 + y3 + ...+ yn−1)+ 2( y2 + y4 + ...+ yn−2 )⎡⎣ ⎤⎦

a

b

∫
where h = b− a

n
,  yr = f (xr ) and n is even.
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   

cosec θ =
1

sinθ

sec θ =
1

cosθ

cot θ =
1

tanθ

cot θ =
cosθ
sinθ

a
sin A

=
b

sin B
=

c
sinC

c2 = a2 + b2 2ab cosC

sin(A ± B) = sin Acos B ± cos Asin B
cos( A ± B) = cos Acos B sin Asin B

tan( A ± B) =
tan A ± tan B

1 tan A tan B

sin2A = 2sin Acos A

tan 2A =
2 tan A

1 tan2 A
 

cos2A = cos2 A sin2 A

          = 2cos2 A 1

          = 1 2sin2 A

TE PĀKOKI

Te Ture Aho

Te Ture Whenu

Ngā Whārite ka Pono Ahakoa 
ngā Uara Ka Whakaurua Atu 

Ngā Otinga Whānui

Ngā Koki Hiato

Ngā Koki Rearua

±

±

cos2 θ + sin2 θ = 1

tan2 θ + 1 = sec2 θ

cot2 θ + 1 = cosec2 θ

Mēnā sin θ = sin α kāti θ = n� + (−1)n α
Mēnā cos θ = cos α kāti θ = 2n� ± α
Mēnā tan θ = tan α kāti θ = n� + α
ko te n, he tau tōpū ahakoa

Ngā Otinga Whakarau

2
2

sin cos sin( ) sin( )
cos sin sin(

A B A B A B
A B A

= + + −
= + BB A B

A B A B A B
) sin( )

cos cos cos( ) cos( )
sin

− −
= + + −2

2 AA B A B A Bsin cos( ) cos( )= − − +

Ngā Otinga Tāpiri

sin sin sin cos

sin sin cos

C D C D C D

C D C D

+ = + −

− = +

2
2 2

2
2

ssin

cos cos cos cos

cos cos

C D

C D C D C D

C D

−

+ = + −

− =

2

2
2 2

−− + −2
2 2

sin sinC D C D

TE INE

Te Tapatoru

Te Taparara

Te Pewanga

Te Rango

Te Koeko

Te Poi

Horahanga = 

Horahanga = 

Horahanga = 

Te roa o te pewa = rθ

Rōrahi = πr 2h
Horahanga mata kōpiko = 2πrh

Rōrahi =

Rōrahi = 

r 2θ

Horahanga mata kōpiko = πrl ina ko te l te teitei o te tītaha

πr 2h

Horahanga mata = 4πr 2

πr 34
3

1
3

1
2

1
2

1
2

(a + b)h

absinC

   

cosec θ =
1

sinθ

sec θ =
1

cosθ

cot θ =
1

tanθ

cot θ =
cosθ
sinθ

a
sin A

=
b

sin B
=

c
sinC

c2 = a2 + b2 2ab cosC

sin(A ± B) = sin Acos B ± cos Asin B
cos( A ± B) = cos Acos B sin Asin B

tan( A ± B) =
tan A ± tan B

1 tan A tan B

sin2A = 2sin Acos A

tan 2A =
2 tan A

1 tan2 A
 

cos2A = cos2 A sin2 A

          = 2cos2 A 1

          = 1 2sin2 A

TE PĀKOKI

Te Ture Aho

Te Ture Whenu

Ngā Whārite ka Pono Ahakoa 
ngā Uara Ka Whakaurua Atu 

Ngā Otinga Whānui

Ngā Koki Hiato

Ngā Koki Rearua

±

±

cos2 θ + sin2 θ = 1

tan2 θ + 1 = sec2 θ

cot2 θ + 1 = cosec2 θ

Mēnā sin θ = sin α kāti θ = n� + (−1)n α
Mēnā cos θ = cos α kāti θ = 2n� ± α
Mēnā tan θ = tan α kāti θ = n� + α
ko te n, he tau tōpū ahakoa
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TRIGONOMETRY

cosec! = 1
sin!

sec! = 1
cos!

cot! = 1
tan!

cot! = cos!
sin!

Sine Rule
a

sin A
= b

sinB
= c

sinC

Cosine Rule

c2 = a2 + b2 ! 2ab cosC

Identities

cos2! + sin2! = 1

tan2! +1= sec2!  

cot2! +1= cosec2!

General Solutions

If sin !  = sin "  then ! = n! + ("1)n"  
If cos !  = cos "  then ! = 2n! ±"
If tan !  = tan "  then ! = n! +"
where n is any integer

Compound Angles
sin(A± B) = sin AcosB ± cos AsinB
cos(A± B) = cos AcosB ! sin AsinB

tan(A± B) = tan A± tanB
1! tan A tanB

Double Angles
sin2A = 2sin Acos A

tan2A = 2 tan A
1! tan2 A

 

cos2A = cos2A! sin2A

          = 2cos2A!1

          = 1! 2sin2A    

Products
2sin Acos B = sin( A+ B) + sin( A − B)
2cos Asin B = sin( A+ B) − sin( A − B)
2cos Acos B = cos( A+ B) + cos( A − B)
2sin Asin B = cos( A − B) − cos( A+ B)

Sums

sinC + sin D = 2sin
C + D

2
cos

C − D
2

sinC − sin D = 2cos
C + D

2
sin

C − D
2

cosC + cos D = 2cos
C + D

2
cos

C − D
2

cosC − cos D = −2sin
C + D

2
sin

C − D
2

MEASUREMENT
Triangle

Area =
1
2

absinC

Trapezium

Area =
1
2

(a + b)h

Sector

Area =
1
2

r2θ

Arc length = rθ

Cylinder

Volume = !r2h
Curved surface area = 2!rh

Cone

Volume =
1
3
!r2h

Curved surface area = !rl  where l =  slant height

Sphere

Volume =
4
3
!r3

Surface area = 4!r2
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