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Notices
(1) This booklet consists of only question sheets. Use another booklet for answers.
(2) This booklet consists of three (3) sheets including this front sheet.
(3) Fill in your examinee’s number in all sheets including this front sheet.
(4) Return these question sheets together with the answer sheets.
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x+y+z=1

2x+ay+z=3

x+2y+bz=1

0 1
1. Answer the following questions about the matrix 4 —( ) Oj ;

(a) Find the eigenvalues and the associated eigenvectors for the matrix 4.
(b) Calculate the matrix B=A4" — 34 + 2E. Here n is a positive integer and E is the identity matrix.
(c) Find the determinant of the matrix B.

u ‘
(d) Letx =( ] be a nonzero real vector. Show the condition for # and v with which the vector Bx is the zero vector.
v

2. Find all combinations of integers @ and & with which the following simultaneous linear equations do not have a unique
solution.

x+y+z=1
2x+ay+z=3
x+2y+bz=1
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11=] f e "V dxdy

@) (x,y) = (rcos@,rsin) DEBEBREITORDOY2 LT v | ZRD L,
(o) BB I R X,

© L =[" e dx #RDL,

Answer the following questions about the integral I;.

11=[_ f e "~V dxdy

(a) Calculate the Jacobian determinant / for the conversion of the variables with (x,y) = (r cos 8,7 sin 8).

(b) Calculate the integral I;. -

(c) Calculate I, = f_oo e dx
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