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1. Find the Laplace transform and Fourier transform of the function A£) shown below. (20%)
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2. Solve the differential equation e 3xy—-2—=L by finding an integration factor I(x,y)
x

so that the multiplication of the differential equation by I(x,y) yields an exact differential
equation. {15%)

3. Find the general solution of the differential equation y”—2y'+2y=2€"cosx. (15%)
4. Use the Laplace transform to solve the following differential equation. (15%)

ty"+(1-3t)y' =3y =0, y'(0)=1

e
5. A linear periddic function f{x) has a period 2z and its Fourier series is given by

f(x) =T+ Z(»&)M 4sin(rz) . If Ax) is continuous on the interval -7z <x <z, what is
n=l n

the analytical expression of fx) ? (15%)



6. Let S be the entire surface of a hemispherical region bounded by the hemisphere

x2+y2+(z-2)2:4, 2<z<4, and Cis the boundary of S on the plane z =2 ..Given

the vector F=(2x+y)?+(y+z)j+(z»_2)]€, -

(a) Evaluate the line integral (§ F.d7 ,where 7 is the position vector. (10%) |
¢

(b) Evaluate the surface integral (ﬁ (ﬁ' r’i)dA , where 7 is the unit outward normal
§

vector. (10%)



