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| Notice

1. Donot 6pen this examinatioh booklet until instructed to do so.

2. An examination booklet, answer sheéts, draft sheets are provided. Put your examinee
number on each of the answer sheets and the draft sheets.

3. Answer allvprobl'ems.
| 4. At the end of the examination, reconfirm your examinee number and the problem

- 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.

numbers on the answer sheets. Put your answer sheets in numerical order on your -
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1. Consider a curve onthe xy plane given by
. x =d(t—sint), yia(l—cost) | (0t <2nm),
where tisa parametér ,and. a is a positive constant. Solve the following problems.
(1) Draw the curve on the xy plane. .

(2) - Evaluate the length I of the curve.

(3) Evaluate the area of the domain D enclosed by the curve and the x axis.
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In the three—dimensional Cartesian 'cdordinate system (x, y, z), the vector field 4 is given by

A =03 +3y+2)i+(Sx+yP +32) j+Qx+y+2)k
where i, J, and k are the fun‘damental vectorsinthe x, y,and z directions, respectively. In addiﬁon, the
curved surface S is glven by

S={(x y,z)] x +y2+zz"4 z>1}

Here, the three-dimensional polar coordinate system is expressed as (7, 6, ). Solve the following

problems.

(1) Obtain V-4 and Vx A ‘in the three-dimensional Cartesian coordinate system

- (2) Draw the curved surface S.In addition, find the range of 8 correspondmg to the curved surface S.

' vv(3) Express the position vector of the curved surface S w1th i,j, k, 8,and ¢.

€] The area of the curved surface S is given by

jzndgéfm_ @ Jao,

where G, and By, are the maximum and minimum values of @ obtained in p'roblem (2),

respectively. Write the formulaof | (D |.In addition, obtain the area of the curved surface S.

(5) Evaluate the integral f Vx A- n dS, where n is the unit normal vector of the curved surface S with a
~ positive z component. In addition, evaluate the integral f A- dr, using the Stokes's theorem, where
‘Cisa loop around the curved surface S.
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3. The 3x3 matrix A4 is given by

A=

NN O
N SN
S NN

Solve the following pfoblems.
(1) Find the eigenvalues of A by solving its characteristic equatioh.

(2) Show the following vectors are the eigenvectors of A4 ,

1 0 1
a= 0 |, a=1], a=|1
-1 -1 1

(3) Find the orthogonal eigenvectors using the vectors given in problem ).
(4) Find a 3x3 diagonal matrix D and a 3x3 matrix P, which satisfy 4= PDP™".
(5) Find A", |
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