ELEEY & e L. %2 R

EE  REWEEREET TS -
(10%) (—) State which of the following are true and which are false. If false, please correct

it CHERRE - RIFFEIL)

(1) In polar coordmate system, the slope of the equation r= s(9) at a point (r )
onthe graphis f'(8).

(2)If {a,} is a monotone increasing sequence of positive numbers, then the
sequence {a,} converges.

(3)If r is continuous at (x,, y,), and f, (x,,y,) and Jy(x0, o) both exist, then

J is differentiable at (x,, y,).
A If Vf(x,,v,)=0, then s has either a local maximum or a local minimum at
(xg. Vo)

(5)If s is defined on the rectangular region R={(x, »):asx<h, c<ys<d} then
bpd
[Jreyyad=[[" fx, y)dya.
R

(10%) (=)
a) Find the area between the circles =1 and r=2cosé.

b) Evaluate the integral [[xy/x+y? d4 where R is the disk with its center at the
’ .
origin and'radius 1.

(10%) (=) Evaluate H(9x—3y) dA where R is theregion bounded by
% '

3x—y=1, 3x-y=3, x+y=l, x+y=2

(10%) (74)

a) Suppose that La, and I, are series of positive terms. Prove that if lim=0

n--yo bn
and Xb, converges, then Ta, also converges.
b) Determine convergence or divergence of the following series.

l . on ! R
(1) o (ii) n};“,]i’—,; © (iii) an(‘")m

.‘LM3

(10%) (1)

a)Let f(x)=xe*. Make use of power series and /'(1) to find the sum of the series

b) Prove that lirr(l)(l +x)k=e
 Sad
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(10%) (7X) Let R be the space of real numbers. Define T:Cla,b]->R by
T(f)= J' ’ J(x) dx, where Cla,b] is the set of functions continuous on [a, b].

Using element properties of integrals, prove that T is a linear
transformation.

5 -4 4
(10%) (=) Produce a matrix P such that P~'4P is diagonal, where A=[12 ~11 12].
4 -4 3
(10%) (/L) '
(a) Let 4 and 1, be distinct eigenvalues of the real, symmetric matrix A.
Suppose that v, and v, are associated eigenvectors. Prove that v, and Vv,
are orthogonal.

3 0-2
(b) Let 4 =[ 0 2 0. Use the eigenvectors of A to construct an orthogonal
-2 00

matrix P ie. P =P

(10%) (J1) A real, symmetric matrix is positive definite if every eigenvalue is positive.
(a) Let A be a real symmetric matrix. Prove that A is positive definite if and only
if there is a nonsingular matrix Q such that 4=0'Q.
3 0-2

(b) Let A=[ 0 2 0}.Findanonsingular matrix Q such that 4=0'0.
-2 00

(10%) (-+)

(a) Find the canonical form of x? +2x + 2«/-2_xl X;.
(b)Let X =(x,,x,,%,)", ¥ =(y,, ¥,,v,)". Find amatrix P suchthat X =P¥.

transform - x? +2x? +242x,x, into its canonical form.




