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FUNCTION STUDY 

Quadratic Formula:  If  02 =++ cbxax , then 
a

acbb
x

2
42 −±−

=  

Graph Shapes: 
Quadratic Cubic Hyperbola Truncus 

( ) khxay +−= 2  ( ) khxay +−= 3  k
hx

ay +
−

=  
( )

k
hx

ay +
−

= 2  

    
Square Root Exponential Logarithmic 

khxay +−=  kbay hx +×= −  ( ) khxay n +−= log  

   
 

Graphical Transformations: 
The graph of: 
𝑦𝑦 = −𝑓𝑓(𝑥𝑥) is a reflection of the graph of )(xfy = in the x axis 
𝑦𝑦 = 𝑓𝑓(−𝑥𝑥) is a reflection of the graph of )(xfy = in the y axis 
𝑦𝑦 = 𝑎𝑎𝑎𝑎(𝑥𝑥) is a dilation of the graph of )(xfy =  by factor a in the direction of the y axis 

𝑦𝑦 = 𝑓𝑓(𝑎𝑎𝑎𝑎) is a dilation of the graph of )(xfy =  by factor a
1  in the direction of the x axis 

𝑦𝑦 = 𝑓𝑓(𝑥𝑥 − ℎ) is a translation of the graph of )(xfy =  by h units to the right 
𝑦𝑦 = 𝑓𝑓(𝑥𝑥) + 𝑘𝑘 is a translation of the graph of )(xfy =  by k units upwards 
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Index Laws 
yxyx aaa +=×  
yxyx aaa −=÷  

( ) yxyx aa ×=  

( ) yy aa =
1
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x

aa =  

Log Laws 
yxyx aaa logloglog +=  

yx
y
x

aaa logloglog −=

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a loglog =  

a
xx

b

b
a log

loglog =  

Useful log results 
Definition:  If xay=  then 

xya =log  
01log =a  

01ln =  
1log =aa  

1ln =e  

 
Inverse Functions 

( ){ } ( ){ } xxffxff == −− 11  
Binomial Expansion 
( ) n
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CIRCULAR FUNCTIONS 
Conversion: 

To convert from radians to degrees multiply by 
π

180  

To convert from degrees to radians multiply by 
180
π  

 
Basic Identities: 

1cossin 22 =+ xx   
x
xx

cos
sintan =  

x
x

tan
1cot =  

x
x

cos
1sec =  

x
x

sin
1cosec =  

 
Exact Values:         CAST Diagram: 

 

x  0 
6
π  

4
π  

3
π  

2
π  π 

2
3π  2π 

xsin  0 
2
1  

2
2  

2
3  1 0 -1 0 

xcos  1 
2
3  

2
2  

2
1  0 -1 0 1 

xtan  0 
3
3  1 3  undefined 0 undefined 0 
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Trigonometric Graphs: 
 

xy sin=  xy cos=  xy tan=  

   

 
Graphical Transformation: 
 
The graph of 

( ) cbxnay ++= sin   or  ( ) cbxnay ++= cos   has: 
The graph of 

cbxnay ++= )(tan  has: 
 amplitude: |𝑎𝑎| 
 period: 2𝜋𝜋|𝑛𝑛| 

 phase shift:  b (shift of b units to the left) 
 vertical shift: c units upwards 

 dilation:by factor a in the direction of the y axis 
 period: 𝜋𝜋

|𝑛𝑛| 

 phase shift: b (shift of b units to the left) 
 vertical shift: c units upwards 

Trigonometric Equations: 
If  ax =sin   then  ( ) anx n arcsin1−+= π ,  Z∈n  
If  ax =cos   then  anx arccos2 ±= π ,  Z∈n  
If  ax =tan   then  anx arctan+= π ,  Z∈n  
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CALCULUS 
Definition of Derivative: ( )

h
xfhxfxf

h

)()(lim
0

' −+
=

→
 

 
Differentiation and Integration 

 

 

 

 

Differentiation Rules 
 

 Function Rule Function Rule 

Product 
Rule 

)().( xgxf  )().(')(').( xgxfxgxf +  vu.  
dx
dvu

dx
duv .. +  

Quotient 
Rule )(

)(
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Chain Rule { })(xfg  { } )('.)(' xfxfg  ( ) ( )xguufy ==  and  
dx
du

du
dy .  

 
  

Differentiation Formulae 
Function Derivative 

nx  1−nxn  

xsin  xcos  

xcos  xsin−  

xtan  
x

x 2
2

cos
1orsec  

xe  xe  

xxe lnorlog  
x
1  

Integration Formulae 
Function Integral 

a  cax+  

nx  c
n
xn

+
+

+
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1
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xe  cex +  

x
1  cx +ln  

xsin  cx+− cos  

cos x  sin x c+  
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PROBABILITY DISTRIBUTIONS 
Combinations: ( )!!

!
rnr

nCr
n

−
=   ! ( 1)( 2) 3 2 1n n n n= − − × × × ×  

 

 Discrete Random 
Distribution Binomial Distribution 

( )x=XPr  as table ( ) ( ) xnx
x

n ppCx −−== 1XPr  
Expected 

Value 
( ) ( )( )∑ == xx XPr.XE  np=µ  

Variance ( ) ( )[ ]22 XEXE 2 −=σ  ( )pnp −= 12σ  
 
 

Standard Normal: 
σ
µ−

=
xz  

 
The 68 – 95 – 99.7 approximations to the normal distribution 

 

 
Sample Proportion 

𝑝̂𝑝 =
𝑋𝑋
𝑛𝑛

                      mean: 𝐸𝐸(𝑝̂𝑝) = 𝑝𝑝                standard deviation: 𝜎𝜎𝑝𝑝� = �𝑝𝑝(1 − 𝑝𝑝)
𝑛𝑛  

 
Confidence intervals 

 

�𝑝̂𝑝 − 𝑧𝑧�
𝑝̂𝑝(1 − 𝑝̂𝑝)

𝑛𝑛
, 𝑝̂𝑝 + 𝑧𝑧�

𝑝̂𝑝(1 − 𝑝̂𝑝)
𝑛𝑛

�        for 𝑎𝑎 95% confidence interval, 𝑧𝑧 = 1.96 

 
Where the Margin of error (M) is: 
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