PHYS 404
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Instructor: Dr. V. Lempesis
StUdent Namee: «.vuuuiiiiiiiiiiiiiiiiiiiereeeeeeeesseesenssensennnnns
Student ID Number.....cccoiiiiiiiiiiiireiereneennen

Student Grade: ....... /20

Please answer 4 of the following 5 questions

1. If P(x)= ( X —1) P(x)= (Sx —3x) calculate P,(x), P,(x). You are
given that: (n+1)RH1( )=(2n+1)xPn(x)—nPn_l(x).
2. Expand the function f(x)={ * O<x<l i a series of the form
0 -1<x<0

f(x)= EAkPk(x) (calculate only the first four terms of the series). You

are given that: Ak—Zk+1

f P(x)f(x)dx and also that P(x)=1,
P(x)=x, P(x)= (3x —1) P(x)= (5x —3x)
(5 marks)

3. Given that j (x)= (sinx/xz)—(cosx/x), n,(x)= (cosx/xz)—(sinx/x),
find the functions j,(x), n,(x). You are given that both functions

satisfy the recurrence relation: di[x‘” /, (x)] =-x"f (x).
X

(5 marks)

(r/z t+1/z

4. Show that e E I (x)t", where I (x)=i"J (x).You are given

n=-o0

the Bessel functions generating function el 2e=1) E J ()" .

(5 marks)



