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1. Evaluate the following integrals:
a) flinxdx (5%)
b) f, tan*xdx (10%)
¢) [secxdx (10%)
d) fe*sinxdx (10%)

2. Find the Taylor series of function f{x) = Inx atx=1. (10%)
3. Solve the following ODEs:

a) (Zxy?-y)dx+ (2x-x2y)dy =0 (10%)
b) y'+y'-2y=0 (>%)

4. Find the general solutions (including homogeneous and nonhomogeneous solutions) of the
following ODE which describes a forced oscillation of a spring.

my"” + ¢y’ + ky = Fycoswt

where m is mass of the spring, c is damping constant, k is the spring constant and Fo is the constant

force. (15%)

5. The force of attraction, (10%)

C S
p=—mr=-—c]|

r2 = (x-Xo)? + (y-yo)? +(2-20)?

has the potential
c
f(x: 3’» Z) - ;
ie.
= Vf= V(-
p=9f=90)

Prove that this potential fis the solution of Laplace’s equation

2 2
_Of 9f 9 _

2
Vif= dx? 8y2+ 9z?
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6. Find the Fourier coefficient of the periodic function f{x) (15%)
fix)=-k if -m<x<0
)=k if O<x<m

and f{x+2n) = f{x)




