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1. Solve the particular solution (steady state solution) of the SDOF vibration system
T(t) + w?z(t) = et

()

(b).

? (10 %) (Hint: by superimposing the particular solution with a complementary solution

a). For the case of w # @, derive the particular solution z(t). (10%)

For the case of w = w, derive the particular solution by the limiting process of v — w

before taking limit)
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2. According to the above figure, determine the following integrals. (30 %)

All = CPV dZ
c z—0.5
1
A :/ d
12 c, z— 0.5 ?
B H.PV. ! d
= H.P.V. —dz
H ¢ (2 —0.5)2
1
B :/ .
2= Jo, (z— 052"
Aps + Ajs + A / LI
= —dz
12 '8 " Jesrcies (z—0.5)
Byy + Bys + B / L
= —dz
2 s " Joyscares (2 —0.5)2

where C.P.V. is Cauchy principal value, H.P.V. is Hadamard principal value, C; is the
line element from (0,0) to (1,0), Cs is the line element from (1,0) to (1,1), C5 is the line
element from (1,1) to (0,1), and Cj is the line element from (0,1) to (0,0).

3. In the class, we have derived the Cauchy-Riemann equations as follows

ou Ov

or Oy
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ou ov

dy  ox
Prove that (20 %)

ou_ v
on Ot
ou_ o
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where n and ¢ denote the normal and the tangent vectors as follows
n = (ny,ns)
t= (—ng, nl)

(Hint: using the definition of directional derivative)
4. If u and v satisfy the Cauchy-Riemann relations in the region R, then prove (@ —

Oy
S0) +i(Ge + 52) is analytic in R. (10 %)

5. Calculate the following integral (10 %)

™ 1
do 1
/0 1 — 2acos(0) +a® ' @

6. Given a conformal mapping from (z,y) to (u,v) as

z+1
Z+Z = u(z,y) +iv(z,y)

w(z) =

What is the mapping shape and equation in (z,y) plane of a circle in (u,v) plane of
equation u? 4+ v? = 1 7 (10 %) What is the mapping shape and equation in uv plane of a

circle in (z,y) plane of equation 2% + y? =17 (10 %)

7. Given a conformal mapping from (z,y) to (u,v) as
1 :
w(z)=z+ o= u(z,y)+iv(z,y)

What is the mapping shape and equation in (u,v) plane of a circle in (z,y) plane of
equation 22 + y? =1 ? (10%) How about 22 + y?> =4 ? (10 %)

8. Determine the following integral (20 %)
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