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1. (14%) Find the general solution,
(8) cos(x+ y)dx+[3y%+2y+cos(x+y)]dy=0

2
(b) xzfix—%j+xii—dxy+4yzl

2. (10%) Suppose that in Winter the daytime temperature in a certain office building is maintained at 70°F. The
heating is shut off at 10 p.m. and turned on again at 6 a.m.. On a certain day the temperature inside the building
at 2 a.m. was found to be 65°F and the outside temperature was about 45°F. What was the temperature inside

the building when the heat was turned on at 6 a.m.?

(Hint: by Newton’s law: Cé—{ =k(T-T,))

3. (10%) Find the power series solution near x=0

2
(x2+4)%+xy=x+2

4, (6%) Find the inverse Laplace Transform
5—6
(s—1*+4

5. (10%) Show that
@ D =sc(f @)}~ 10)
| )

If fis continuous for all # = 0 and satisfy the growth restriction and = is piecewise continuous on every

dt

finite interval on the semi-axis ¢t =2 0
do(t
(b) L{#} =5

where J(f)= delta function

6. (14 %) If a vector field F' = 2xyi + (x* — 1/y)j (y#0), C: the path connecting (1,3) and (2,2).
(a) Please show that F is a conservative vecior field. Since F is a conservative vector field, there exists a
potential function §. Please also show the relationship between £ and ¢.

(b) Please calculate ¢ and IE- dr.
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7. (21 %) Consider f(x) =% for ~w<x<m,

(a) Find the Fourier series of f{x)
(b) Use the answer of (a) to evaluate the value of Z:;ll In?.

(c) Use the answer of (2) to evaluate the value of Z:=1 (=1)"/n?.

8. {15%) Solve the following problem:

u | u
?= 5;? for 0<x<]
u(0,0)=u(l,t)=0 for ¢ 20

u(x,0) :%sin ﬂ:x+%sin 3zx  for0<x<l

—(x,0)=0 for 0<x<1
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