FORMULAE , RESULTS AND USEFUL
EXPRESSIONS
SECOND HOUR EXAM

a
f(x) = —0 + E apcos(nx) + Z b, sin (n X)

ag :—fyf(x)dx ap = —fwf(x)cos(nx)dx b, = ff(x)sm(nx)dx

n X o /nmX
fxX) =— + X ancos( )+ > bnsm(—)
2 n=1 L n=1 L

1ff()d 1ff() (n )d b 1ff()'(n”)d
dg = — X)ax ap = X) COS X n = — X)ysin| —— X
0 L J-L L J-L L L J-L L

einx_e—inx einx_H_:,—inx
- cos(nx) =
21 2

sin(nx) =

N=—oc0

00 ) 1 .
fx)y = X cpe'™* cn:—ff(x)e"”xdx
27'( -

00 _ 1 ;
f(x) = X cpe'"™¥t cn:—f'f(x)e"””/de
2L J-r

N=—oc0

y=Xax"> Znapx" = Znh-1a,x"
n=0 n=1 n=2

(1-x%)y" = 2xy' +mm+1)y =0

1 0
g(x, h)= = 3 Pp(X)h™
1+h%2-2hx -

c2=a’+b?’-2abcosd

oo 2m+1 1
fxX) = 2 cPn(¥ cm:—ff(x)Pm(x)dx
m=0 2 -1

1
Po)=1; Pr(Xx) =X Pa(X) = 5(3x2—1);



2 | phys301-2012equationssecondhourexam.nb

In[1]:=

Out[1]=

In[2]:=

Out[2]=

In[3]:=

Out[3]=

In[4]:=

Out[4]=

In[5]:=

Out[5]=

In[6]:=

Out[6]=

P3(X) =

N -

1
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The exam might require the evaluation of definite integrals. | will assume the ability to integrate
polynomials, and present below the results of a series of indefinite integrations by parts. If one or
more of these integrals appear on the exam, you will need to recognize which integral is relevant,
and you will need to evaluate it at the appropriate limits.

Integrate[{xCos[n X], XSin[nXx]}, X]
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{Cos[nx} X Sin[nx] X Cos[n X] Sin[nx]}
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Integrate[{xCos[nsx X /L], XSin[nxx/Ll}, X]
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Integrate[{x"2Cos[nXx], X"2Sin[nXx]}, X]
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Integrate[{x"2Cos[nxXx /L], Xx*2Sin[hxx/L]}, X]
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Integrate[{x*3 Cos[nXx], X*3Sin[nx]}, X]
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