PHYS 404
1+ Midterm Exam
Saturday 3+ December 2016

Instructor: Dr. V. Lempesis

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

Please answer all questions

1.If P (x)=-1— 3x* -1 andP(x)=l 35x* -30x" +3), calculate P.(x). You are
2 2 4 8 : 3

given that: (n + I)PH;1 (x) = (2n + l)xPn (x)-nP,_ (x).
(5 marks)

2.Show that the Legendre polynomials satisfy the relation: P (l) =1. Hint:
Use the relation for the generating function of ithe Legendre polynomials:

oo

1 < . . T IO S
\/1—_—2_;;;=§Pn(x)t . You will also need the relation: 14'%’ !

(8 marks)

3. You are given that P,(x) = %(3x2 - 1) .

A) Calculate the polynomials P'(x) and P(x)| (4 marks).
B) Calculate the spherical harmonics ¥, (0, ¢) ) B (0, ¢) (3 marks).
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