PHYSICS 404 -Fall 2017
2+ HOMEWORK
Dr. V. Lempesis

Hand in: Sunday 29- of October 2017

1. Using the result of problem 6 of handout 5 to show that:
(a) cosx = ]O(x)+2z ]Zn(x)

n=1

) sinx = 22 ]2” )

Solution:
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el = El"] (z)e’”(’=>e = El /. (2) = e E ](x+1y)$

N=—0 N=—0 N=—00
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. = ; n
e = E i"] (x)=>cosx+isinx = E (61”/2) ], (x) =

N=—0 Nn=—0

CosX +isinx = i e"™"?] (x)=> cosx +isinx = i (Cos(mr/2)+isin(nﬂ/2))]n(X)

N=—00 N1=—00

From the above relation we have that:
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CoSX = i cos(mr/Z)]n(x) CoSX = E cos(mt/2)]n(x)+]0(x)+icos(mr/2)]n(x)

N=—00 N=—00 n=1
o

sinx = i sin(mt/Z)]n(x) sinx = E sm(mt/2 J,(x)+ Esm mr/2)] (x)

H=—00 N=—00

cos X = icos(—nﬂ / 2)]_”(x) +],(x)+ icos(nn / Z)In(x)

sinx = isin(—nn / 2)]_n(x)+ Ssin(mr / 2)]n(x)

n=1

cosx = Ecos mr/Z)( D"J,(x0)+],(x) Ecos mr/2)]”(x)

sinx =
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_sin(mr / 2)(—1)”]”(x)+ Esin(mr / 2)]”(x)
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cosx=]O(x)+§[l+(—l)”]cos(nn/2)]n(x) cosx =] (x)- 22 ]Zn(x)

n=1 = n=1

sinx = Ssin(mr /2)[1-(=1)"1],(x) sinx = 22 B

n=1

Be careful the quantity sin(mt/Z) isequal to 1 if n=1, 5,9 ,... and -1 if n =3,
7,11, ...
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2. You are given that J,  (x)=,/—sinx and J_(x)=,/—cosx " Find

TX X
Jy, (x).

We know the recurrence relation:
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T ()4, (x )_2—VJ (x):>J (x)+J (x)=72Jé(x)=>

3 3

Jip(0)+J 55 (x) = 3/2<x>=fw( )= =06

In the class we showed in the problem2 of handout 6 that:

/ 27 (sinx —xcosx
J3/2(x)= _(—)

X X )
Thus we get:

3 /2 Sinx — xcosx /2
JS/Z( ) J3/2(x) J1/2(x)__ E(f)— ESIH}C—

2 [3(sinx—xc0sx) . ] 2 [3sinx—3xcosx—x2sinx]
S E 2P | sinx

x| x X X x*

3. 'Use the result of problem 4 of handout 6 and calculate the integral
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Solution:

We have here that v=1/2, A=m/2. We also need the following quantities:
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Jl/z(”/2)=,/]m/2sm(n/2)=0=;

(x)= \/zﬁcosx—(sinx/%/;)
T X

2 . :
J,,(x)= Esmx =J,

thus
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. \/5\/Jr/2cos(yr/2)—(sin(n/2)/2\/n/2) 22 1
P w2 - Jzaam A

So the answer is:

ijlz/z(ﬂx/Z)dx=% J{/zz(ﬂ/2)+ ]-———
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