MIDTERM # 1 MATH 121B

1. Write in terms of 7 the following values :

()T (3.5); () B @g) |
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2. (a) Find the period T of a pendulum (with a string of length 1)

for swings from the angle § to —% and back in terms of complete elliptic integral.

(b) Let Ty denote the period of a very small oscillation of the same pendulum. Use
the approximation

1
K (k) ~ g <1+ Zk2>

to estimate ,TT—
0
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3. Solve the differential equation

using power series.



—
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4. Prove the following identities for the Legendre’s polynomials

Pl(zx)= 2-1)P(z)+ Q-5 P_s(z)+-+ P,
if [ is odd,

Fl(z)=(@l~1)P1(x)+ (21— 5) P_3(z) + -+ 3P,
if [ is even.
Hint: write

-1
P () =)  crPi ()

and find ¢, using the orthogonality property.



	math121B-sp2008-mt1-Serganov-exam_Page_1
	math121B-sp2008-mt1-Serganov-exam_Page_2
	math121B-sp2008-mt1-Serganov-exam_Page_3
	math121B-sp2008-mt1-Serganov-exam_Page_4

