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1. (30%) The differential equation
dx

E=x(a—bx)

s d
where a and b are positive constants, has normal form E%C = f(x)

(a) please plot out the phase portrait (6%)
(b) please fill up the table (24%)
interval Sign of f(x) x(%) arrow

2. (20%) Graph the curve traced by the vector function
flay=2cosai+2sinaj+ak,a=0

3. (10%)
(1) Given a curve C inthe x —y plane, where the tangent direction at any point (x,y) is parallel to the
vector (x2 —y?)i —2xyj , find the equation of the curve. (5%)

(2) Find the tangent equation and normal equation for the curve #(t) = l—;fs,—ti + 32—;525 j at the point (2,2).

(5%)

4. (10%) Consider a simple closed curve C inthe x —y plane enclosing with area A , prove that

2
A=— Sﬁc ydx = 456 xdy , and calculate the area inside % + Z—Z =1

1 -4 4
5. (10%) Calculate the inverse matrix of 4, A = [0 1 —1]
1 -2 1

2 -2 3
6. (10%) Calculate the eigenvalues and eigenvectors of matrix 4, A = [1 1 1 ]
1 3 -1

7. (10%) Given that f(z) is analyticat z=a and f(a) #0 ,and g(2) at z=a is a zero of order 2,
determine the residue of f(2)[g(2)]™* at z=a .




