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Notice
1. Do not open this examination booklet until instructed to do so.

2. An éxamination booklet, answer sheets, draft sheets are provided. Put your
entrance examination ID on each of the answer sheets and the draft sheets.

3. Answer all problems. Indicate the problem number on the answer sheets.

4. At the end of the examination, double-check your entrancé examination ID and
the problem numbers on the answer sheets. Put your answer sheets in numerical
order on your draft sheet, place them beside the test booklet, and wait for
collection by an examiner. Do not leave your seat before instructed to do so by the
examiner.
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1. Solve the following problerns.

(1) Show the Taylor series of the following function about x = 0 up to the third order.
f(x) = e**cosx

(2) Evaluate the following indefinite integral.

1
fﬁ’dx (a>0)

3) Evaluate'the following double integral.

ff sin(x + y)dxdy , D={(x,»)|x=0, y=>0, x+y<n}
D
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In the three-dimensional Cartesian coordinate system (x, y, z), a vector field 4 is given by

1, 1 1
A=(—+z)i+(—+z)j+—k,
X y z

where i, j, and k are the fundamental vectors in the x, y, and z directions, respectively. In addition,

regions Dy and D, are given by
Dy ={(xy,2)| 2+ +2<4},

DZ = {(x,y,z) | x2 +y2S2}

A region Dj is defined as the region D; excluding the region D, . Surfaces of the region D
corresponding to surfaces of the regions D; and D, are defined as curved surfaces §) and S,
respectively. Here the three-dimensional polar and cylindrical coordinate systems are expressed as

(7,6, ¢) and (p, ¢, z), respectively. Solve the following problems.

(1) Obtain V-4 and Vx.4 in the three-dimensional Cartesian coordinate sysfem.

(2) Draw the region D3.

(3) Express a position vector of the curved surface S; with i, j, k and the three-dimensional polar
coordinate variables of 6 and ¢. Then, find the ranges of & and ¢. In addition, express a position
vector of the curved surface S, with i, j, k and the cylindrical coordinate variables of ¢and z. In
addition, find the ranges of g and z.

(4) Obtain a summation of the areas of Sy and S.
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3. Two 3x3 matrices A and B are given by

0 1 -1 b1 -1
A= 1 0 -1| and B=| 1 & -1
-1 -10 -1 -1 b

Solve the following problems. Here & is a real constant.

(1) Find the eigenvalues of 4 by solving its characteristic equation.

(2) Find three normalized eigenvectors of A . If these eigenvectors are not orthogonal to each other,
find the normalized orthogonal eigenvectors. |

(3) Find the 3x3 diagonal matrix D and the 3x3 matrix P that satisfy 4= PDP™".

(4) Find the eigenvalues and eigenvectors of B.

~(5) Find the 3x3 diagonal matrix D, and the 3x3 matrix P, that satisfy B=P D P, "



