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1. (%) Derive the Taylor’s expansion of In(1+x) in increasing powers of x.
2. (5%) Evaluate the value of In(1.1) with the inaccuracy less than 107,

3.(10%) An nxn square matrix A is diagonalizable if there exists an invertible

matrix M such that M'AM is a diagonal matrix. Now, A,.4,,:--4,, are the

eigenvalues of the matrix A. Find out the & powers of the matrix A (i.e.

A* =?)interms of A4,4,,---,4, and M.

0 0.1
4.(10%) When A= [O . J, calculate In(I+A). Note: Inis defined by the

0

Taylor’s expansion of the logarithm.

5. There is an ellipse (x/a)* +(y/b)* =1.

(a) (10%) Find the area of the ellipse;

(b) (10%) Find the inscribed rectangle of maximum area.

6. (15%) Find the general solution of the ODE: 3" +23y" -5y —6y =~12cos’ x.

7. (10%) Solve the initial value problem by using the Laplace transform:

Y'+9y=36(t-x), y(0)=)(0)=1.

1~

0, otherwise.

X

) . for x| <1;
8. Consider f(x)=

(a) (10%) Determine the Fourier transform of f(x), # {f (x)} ;
(b) (5%) Sketch f(x) and F{f(x)}.

9. Given Gamma function, I'(v)= _":e"‘t”'[dt (v > 0), and Bessel function of the

» 1y 2+ rﬂﬂz:—__k
tirst kind of order v, J, (x)= Z———(——Q————(ij , show that % '
SmTv+m+D\2 ;}}

@ (%) T(1/2)=r:

(b) (5%) J,,(x)= 2 inx.
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