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1. The displacement vector is given by 7= xi+yj+zk. (15%)
(a) Compute the divergence and the curl of 7. (10%)
(b) Using the divergence theorem ”jV Vdr = ”? -ndo , calculate H; .ndo over the entire surface
v ar

of the cone with base x*+)? <16, z=0,and vertexat (0,0,3). (5%)

2. Find the solution y(x) of the differential equation d*y(x)/dx" +9y(x)=230sin(3x) . (10%)
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3. Thematrix M =—
2l .1 3

(axes fixed, vectors rotated and reflected). (20%)

(a) Find the determinant of this matrix. (5%)

(b) Calculate M ™M and show that the matrix is orthogonal. (10%)
(c) Find the rotation angle, or find the line of reflection. {5%)

1 [—\E

J represents an active transformation of vectorinthe (x,y) plane

0, —wr<x=<0
. (25%)
* OU=x=um

(a) Find the sine-cosine Fourier series of f(x). (10%)

4. Consider the function f(x) ={

(b) Evaluate the result of (a) at x=0, and calculate E ! . (5%)

S(@n-1y"
(c) Evaluate the result of (a) at x=m . (5%)

@ =1
(d) Evaluate the result of (a) at x=x/2, and calculate 2(2 D = (5%)
n=l S

5. Theintegral representation of the gamma function is T'(p) =_|-:x”'le_‘dx with p>0.(10%)

3
(a) Express J: 2 (J.nlJ dt in terms of the gamma function. (5%)
t

(b) Evaluate the result of (a). (5%)

6. Consider the function f(z)= . (20%)

1
2 +4z+5
(a) Locate the poles of f(z) and evaluate the corresponding residues. (10%)

in xdx
sin x . (10%)

b) Calculate the integral e
b Celauisetiabtenmal | =2 o




