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Directions
1. Do not open these papers without permission.
2. Enter your examinee number in all answer sheets.
3. Solve four problems out of five problems.
4. Use one answer sheet for one problem. If it is not possible to write on one

side, you may use the other side. Do not use more than one answer sheet for
one problem.

5. After submitting your answer sheets, you need to keep sitting down.

6. Since examination papers must be collected, do not bring home.




(1) Solve the following differential equation:

2x2y%+ x(1+y*)=0

(2) Solve the following simultaneous differential equation:
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Let Wbe the three dimensional region bounded by z =0, z = exp (x* + y2), x* +yf =1,

x* 4+y? =2 Let F=(4x—xy)i— yj+yzk be vector field, where i, j and k are unit vectors in x, y,

and z directions, respectively.
(1) Find the volume of W.
(2) Find divF.

(3) Find the flux of the vector field F out of the region W.



(1) Find the equation of the tangent plane to the surface z = x*+ y2 at the point

(a,b,a® +b%).

(2) Find the volume Vof the solid bounded by z = x>+ y?, (X —1)2 +Yy® =1 and the tangent

plane found in (1). The solid is inside the cylinder surface (X —1)2 +yi=1.

(3) Find the minimum value of V.



(1) Find eigenvalues and normalized eigenvectors for matrix A.

3 1 -3
A=|-7 -2 9
2 -1 4

(2) Find A"



Answer the following questions.

(1) Let X,,X,,---,X, be statistically independent random variables with identical
probability distribution of average x and variance c’°. We define a new random

variable S? as follows:
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where X==>"X,.
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Find the expressions of expectation E(Sz) with # and o?.

(2) Find the probability density functions g(y) of random variables Y expressed by the
following functions when X is the random variable with uniform probability density
function U(1,0).

(@) Y=X%*+2

®) Y= cos(£ Xj ,
2

where,
0 (x<0)
U01)=11(0<x<1)
0 (x=1)



