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Vectors 
� V ectors are nam ed using a directed line segm ent, eg ,AB

�����

 or a bold letter, 

eg u, w ritten by hand as u 

Further Calculus 
� sin cos

dy
y ax a ax

dx
= � =     cos sin

dy
y ax a ax

dx
= � = −  

� 1sin  cosaax dx ax C= − +�     1cos  sinaax dx ax C= +�  

The above are given in the exam  

The Wave Function 
� cos sina x b x+  can be expressed in the form  

( )cosk x �−  w here 

2 2k a b= +  and  
sin

tan
cos

k
k

�
�

�
=  

� cos sina x b x+  can also be expressed as 

( ) ( ) ( )cos , sin  or sink x k x k x� � �+ + −  but if 

you have a choice, ( )cosk x �−  is alw ays m ore 

straightforw ard. 

� cos2 sin 2a x b x+  can be w ritten in any of the 

form s; ie ( )cos 2k x �− etc 

� If asked to solve an equation w hich contains 

both a sin  and a cos ,x x m ust use either: 

D ouble angle substitution (see U 2O C3), or 

The w ave function 

The solution m ust involve a CAST diagram . 

Logarithms and Exponentials 
� A function in the form xy a= is called an exponential function 

� 
xe is called the exponential function to the base e. 

� logx
ay a y x= � =  – “the base num ber stays the sam e, and 

the other tw o term s flip over” 

Laws of Logs 
� log log loga a ax y xy+ =  (Squash) 

� log log loga a a
x
yx y− =  (Split) 

� log logn
a ax n x=  (Fly) 

� 8log 1 eg log 8 1a a = =  

� loge x is the sam e as ln x  and is called the natural logarithm  

� ‘log’ on a calculator stands for log10 and ‘ln’ stands for loge  

� To solve an equation w here the unknow n is a pow er, you 

m ust take logs of both sides and use the ‘fly’ rule. It does not 

m atter if you use log10 or ln but if the equation involves an e 

then ln could be easier. 

Examples 
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Experimental Data 
M ust use the law s of logs to w rite in the form y m x c= + . 

See the notes for m ore detail. 

� C hain R ule 

( ) ( ) 1n ndy
y ax b an ax b

dx

−= + � = +

“pow er m ultiplies to the front, 

bracket stays the sam e, low er 

the pow er by 1 and m ultiply 

by the derivative of the bracket”  

Example 
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( ) ( )
( )( )
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y x x

dy
x x x
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x x x

= +

= + × +

= + +
 

� ( ) ( )
( )

1

 
1

n
n ax b

ax b dx C
a n

++
+ = +

+�  

“R aise the pow er by 1 and divide by the new  pow er 

m ultiplied by the derivative of the bracket, plus C ” 

The “derivative of the bracket” should only ever be an 

integer, eg 3 not 24x  etc. 

Example 

( ) ( ) ( )5 5
4 2 3 2 3

2 3
5 2 10

x x
x dx C C

+ ++ = + = +
×�  

Example Express 3cos 4sinx x+  in the form  ( )cosk x �−  

( )cos cos cos sin sin

cos cos sin sin

k x k x k x

k x k x

� � �

� �

− = +
= +
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�  S  A �� 

  T  C � 

H ence �  is in the 

first quadrant So ( )3cos 4sin 5cos 53.1x x x+ = − °  

� 

a a dd
b e b e
c f c f

� � � �� � +
� � � �� �+ = + = +
� � � �� � � � +� � � �� �

u v  

� 

a a dd
b e b e
c f c f

� � � �� � −
� � � �� �− = − = −
� � � �� � � � −� � � �� �

u v  

� BA
����

 is the negative of AB
����

. 

eg  

1 1
AB 2 BA 2

3 3

� � � �−
� � � �= � = −
� � � �−� � � �

���� ����

 

� This is the sam e line 

segm ent, but it points in the 

opposite direction 

� A com ponent vector is in the form  

 

a
b
c

� �
� �
� �
� �

– also know n as a colum n vector 

� The m agnitude of a vector, denoted 

AB
����

oru , is 2 2 2a b c+ +  

� M ultiplication by a scalar is 
a ka

k b kb
c kc

� �� �
� �� �=
� �� �

� � � �

. 

If 
2
4
6

� �
� �=
� �
� �

u  and 
4
8

12

� �
� �=
� �
� �

v  then 2 =u v  

this m eans that u and v are parallel, but 

v is tw ice as long as u 

� The zero vector is 
0
0
0

� �
� �
� �
� �

 

Position Vectors 
� AB = −b a
����

 w here a and b are the 

position vectors of A and B. 

Collinearity 
� If AB BC,k=
���� ����

 w here k is a scalar, then 

AB
����

 is parallel to BC
����

. If B is a com m on 

point then A, B and C are collinear. 

� To find the coordinates of a point B 

w hich divides AC
����

 in the ratio 2:3, use 

AB 2

BC 3
=

����

����  

The Scalar Product 
1

2

3

a
a
a

� �
� �=
� �
� �

a  and 
1

2

3

b
b
b

� �
� �=
� �
� �

b  

� cos�=a b a b�  (given in the exam ) 

R em em ber: the vectors m ust point aw ay 

from  the vertex, eg 

� 1 1 2 2 3 3a b a b a b= + +a b�  (given in the exam ) 

� cos� = a b

a b

�

  

� 1 1 2 2 3 3cos
a b a b a b

�
+ +=

a b
 

� If a and b are perpendicular then 

0=a b�  since cos90 0° =  

� ( ) and = + = +a b b a a b c a b a c� � � � �  

� 
1
0
0

� �
� �=
� �
� �

i , 
0
1
0

� �
� �=
� �
� �

j  and 
0
0
1

� �
� �=
� �
� �

k  

eg 
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3 4 4
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� �
� �+ − =
� �−� �

i j k  


