CH351: Useful Mathematical Formulas for Physical Chemistry

Trigonometry

sin (ß) = sin cos ß cos  sin ß

cos (ß) = cos cos ß  EQ \o(-,+)  sin  sin ß

sin sin ß =  EQ \f(1,2)  cos ( - ß) -  EQ \f(1,2)  cos (+ ß)
cos  cos ß =  EQ \f(1,2)  cos ( - ß) +  EQ \f(1,2)  cos (+ ß)

sin  cos ß  =  EQ \f(1,2)  sin ( - ß) +  EQ \f(1,2)  sin (+ ß)

Complex numbers

i =  EQ \r(-1) 
i2  = -1
1/i = - i

ei = cos i sin 
cos EQ \f(eiq+ e-iq ,2)   
sin  EQ \f(eiq - e-iq ,2i) 
z = x  + i y
z* = x - i y
z2 = z* z = x2 + y2
Spherical Coordinates

x = r sin  cos 

y = r sin  sin 

z r cos 
     dV= dx dy dz = r2 sin  dddr 

r2 = x2 + y2 + z2
 = arcos(z/r)

 = arctan(y/x)

Taylors Series

f(x) = f(a) +  f'(a)(x - a) +  EQ \f(1,2!)  f"(a)(x - a)2 +  EQ \f(1,3!)   f"'(a)(x - a)3 + ···

ex =    1 + x +  EQ \f(x2,2!)   +   EQ \f(x3,3!)   + ···   [all x]
 EQ \f(1,1-x)  =  1 + x + x2  +  x3  + ···   [x2 <1]

 EQ \f(1,1+x)  = 1  - x + x2   -  x3  + ···   [x2 <1]
ln(1+x) = 1 -  EQ \f(x2,2)   +  EQ \f(x2,3)   -  EQ \f(x4,4)  + ···   [x2 <1]

Some Differentials

d(cos(u)) = –sinu) du       d(sin(u)) = cos(u) du       d(ln(u)) =  EQ \f(1,u)   du     d(eu) = eu du      d(un) = n un-1 du

Some Integrals


(n and m are positive integers)
 EQ \i(o,(, xne-ax dx)  =  EQ \f(n!,an+1) 
 EQ \i(o,(,  e\s(-ax2, ) dx = \b\lc\(\rc\)(\f(p,4a))\s(1/ 2, )) 
 EQ \i(o,(,  x\s(2n, )e\s(-ax2, ) dx = \f(1   3  5 …… (2n - 1),2\s(n+1, )a\s(n, )) \b\lc\(\rc\)(\f(p,a))\s(1/ 2, ))  
 EQ \i(o,(,  x\s(2n+1, ) e\s(-ax2, ) dx =  \f(n!,2a\s(n+1, )))     
 EQ \i(o,a, sin \f(npx,a))  sin  EQ \f(mpx,a)  dx =  EQ \i(o,a,cos \f(npx,a) cos \f(mpx,a))  dx =  EQ \f(a,2)   EQ \s( ,nm)
 EQ \i(o,a, cos \f(npx,a))  sin  EQ \f(mpx,a)  dx = 0 
 EQ \i(,,y sin2y dy = \f(y2,4))    -  y  EQ \f(sin 2y,4)    -   EQ \f(cos 2y,8) 
 EQ \i(,,u dv )  = uv -   EQ \i(,,v du ) 
	Vectors

A  =  Ax  EQ \o(i,^)  + Ay  EQ \o(j,^)  + Az  EQ \o(k,^) 
B  =  Bx  EQ \o(i,^)  + By  EQ \o(j,^)  + Bz  EQ \o(k,^)  
A•B = Ax Bx + Ay By + Az Bz = |A| |B| cos

A x B = (Ay Bz - By Az)  EQ \o(i,^)  
         +  (Az Bx - Bz Ax)  EQ \o(j,^)  
         +  (Ax By - Bx Ay)  EQ \o(k,^)  
	Matrix

A = EQ \b\bc\[(\a\co2( a11, a12, a21, a22))       B = EQ \b\bc\[(\a\co2( b11, b12, b21, b22)) 
A B =  EQ \b\bc\[(\a\co2( a11b11+a12b21,  a11b12+a12b22, a21b11+a22b21,  a21b21+a22b22)) 
det(A) = a11a22 - a21a12


