
Formula Sheet Fall 

i  j sinsin d

0




0 i j

 2 i j=



= i cos j cos d

0




0 i j

 2 i j=



=

f
x

g
xd yd

A
 fgdy


 g

x
f
xd yd

A
–= f

y
g

xd yd
A
 fgdx


– g

y
f

xd yd
A
–=

xi
f
g Vd

T
 fgni  Ad

S
 f

xi
g

Vd
T
–=

    K e   EA
L

------- 1 1–

1– 1
= R

e  
poL

2
---------

1

1 
 
  F1

e 

F2
e 

 
 
 
 
 

+= K
e   EA

3L
-------

7 8– 1

8– 16 8–

1 8– 7

= R 
poL

6
---------

1

4

1 
 
 
 
  F1

e 

0

F3
e 

 
 
 
 
 
 
 

+=

KG
e   T T b e   T = RG

e   T T R e  = ; T  cos sin 0 0

0 0 cos sin
= ; K e   2EI

L
3

---------

6 3L 6– 3L

3L 2L
2

3– L L
2

6– 3– L 6 3– L

3L L
2

3– L 2L
2

= ; 

f1 x  1 3
x x1–

L
------------- 
 

2
– 2

x x1–

L
------------- 
 

3
+=

f3 x  3
x x1–

L
------------- 
 

2
2
x x1–

L
------------- 
 

3
–=

f2 x  L
x x1–

L
------------- 
  2

x x1–

L
------------- 
 

2
–

x x1–

L
------------- 
 

3
+=

f4 x  L
x x1–

L
------------- 
 –

2 x x1–

L
------------- 
 

3
+=

; R e  
p0L

12
---------

6

L

6

L– 
 
 
 
 
 
 

F1
e 

M1
e 

F2
e 

M2
e 

 
 
 
 
 
 
 
 
 

+=

x
2

2



 u

y
2

2



 u+ f–= B v u 
x

v
x

u
y

v
y

u
+ xd yd


= l v  vf xd yd


 vqnds


+= qn n

u
x

u
nx y

u
ny+= =

LI
1

2A
------- x xK–  yJ yK–  y yK–  xJ xK– – = ; LI

1
6V
------- x xJ–  yKJzMJ zKJyMJ–  y yJ–  zKJxMJ xMJzKJ–  z zJ–  xKJyMJ yKJxMJ– + + =

LI
m
LJ
n
LK
p

sd

a

b

 b a–  m!n!p!
m n p 1+ + + !

---------------------------------------= LI
m
LJ
n
LK
p

xd yd
A
 2A  m!n!p!

m n p 2+ + + !
---------------------------------------= LI

m
LJ
n
LK
p
LM
q

xd yd zd
V
 6V  m!n!p!q!

m n p q 3+ + + + !
------------------------------------------------=

Kij
e  

i


i

 
 
 
 
 
 
 

T

J  1– 
T
J  1– 

j


j

 
 
 
 
 
 
 

J d d

1–

1


1–

1

= Ri
e  if J d d

1–

1


1–

1

 iqnds

+= J 

xi
e 


i

i
 yi

e 


i

i


xi
e 


i

i
 yi

e 


i

i


=

Base points i n Weights wi

  0.0  One point formula w1= 2.0

1 3  0.5774=  Two point formula w1= w2= 1.0

   0.0; 0.6 0.7746=  Three point formula w1= (8/9)=0.8889; w2= w3= (5/9)=0.5556
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