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1. If the function f :R — R is defined by

1 if xeQ
f(x)= .
0 if xg0Q

Prove that f iseverywhere discontinuous. (10%)

x’sin(l/x) ifx=0

0 iy —0 Show that f is differentiable

2. Let fw)={

at 0 and give f'(0). (10%)

x* -8
3. Find Im dx. (10%)



4. Theregion Q between y=+/x and y=x? 0<x<1,isrevolved

around the line x =-2.
Find the volume of the solid which is generated. (10%)

5.Let T be the solid bounded below by the half-cone z =/X* + Y’

and above by the spherical surface X* +y*+2z° =1.

3/2

Evaluate I”e(x2+y2+zz) dxdydz. (10%)
T

S~ R (50%)
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1. Let A = 1 2 3 4 ... 4| Provethat det(A,)=1 forall
1 2 3 4 .-~ n

positive integer n. (10%)

2. Let I, bean nxn identity matrix.
Can you find a symmetric matrix A and an antisymmetric
matrix B such that AB= 1, ? Explain your reasons. (10%)

3. Let A beadiagonalizable 2x2 matrix over R, | be the
2x2 identity matrix, and O be the 2x2 zero matrix. The

matrix A satisfies the equation A*-2A-31=0,
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(a) Find all the possible matrices A and explain your reasons.
(15%)
(b) Find all the minimal polynomials of the corresponding matrices A

and explain your reasons. (15%)
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