MATH 543

METHODS OF APPLIED MATHEMATICS I
Final Exam

January 9, 2015
Friday 15.40-17.30

SOLUTION S

PROBLEMS:Choose any three of the following four questions: ‘

1[35]. Use the Poincare’-Lindstedt method to obtain a two term (first order
perturbation) perturbation approximation to the following problem:

v+ 9y = 3ey®, y(0) =0, ¥'(0) = 1.

where 0 < € << 1.

2[35]. Use singular perturbation method to obtain a uniformly valid approx-
imate solution. of the following the boundary value problem

I

2t, 0<tx ], O<exk ],
1, y(1) =1,

Ey// + y/
y(0)

Il

3[35]. Solve the following boundary value problem up to the first order in €

V' + () +ey = 0,t>0,0<e<<1,
y(0) = 0, ¥(0)=1,

4(35]. Verify the following approximations for large A.

() e (4Dt 5= 35k, A>>1,
(i) [} VIFter@ D di~ /et A>> 1,
(i) [P VBT iemidt ~ 2?2, A>>1

Appendix: [° e~ dr = %—E where a > 0.
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