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1.(10 %) Find the general solution of this homogeneous differential equation (1+x)dy-ydx=0
2.(10 %) Find the general solution of this homogeneous differential equation y "-6y'+9=0

3.(20 %) Newton’s law of cooling describes that the heat loss rate of a body is proportional
to the temperature difference between the body and the environment. Define 7(1) as the
temperature of a body with respect to the time, R as the environment temperature, and & as
the constant of heat loss. Please express the Netwon’s law of cooling, and solve this

differential equation.

4.(20 %)Prove the following Laplace transforms:
a. L{e®) = 52

b. L{f" (1)} = s2L{f' ()} - s£ (0) - f'(0)

5.(1547)For E(t) =60V, L =1h R =500 C =107 i)(0) = i2(0) = 0. Please solve i(1)

and ix(t) of the following circuits by using Laplace transform.
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6. (15 %) For an n x n matrix A has a basis of eigenvectors x;, 1 = 1, . . ., n, prove that
D=X"A4X, where D is a diagonal matrix with eigenvalues of 4 on the diagonal line.

7. (10 %) Compute the inverse of the matrix
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