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Question 1 (20%)
(1) Prove following vector calculations. (10%)
lax bl = [a]’[b|* - (a,b)?

(2) Calculate the distance between two lines, 32;1 = yT—2 = Z and x=y=z.(10%)

Question 2 (20%)
Calculate the following integration using the Laplace transform. Note that even if you obtain an answer,

you do not receive any score unless you use the Laplace transform.
T sinax
'[ dx

-

Question 3 (20%) A
The Fourier transform is often used to relate the time domain parameter t and the frequency domain
parameter ®. Suppose that a function x(t) has Fourier transform X(jo). Now, consider another function
1g(t) whose shape is the same as the shape of X(jo), that is
gB)=xX(j1). |
Show that the Fourier transform G(jo) of g(t) has the same shape of 2nx(-t), that is, show that
G(jo)=2m(-m). :

Question 4 (20%)
Solve following differential equations to obtain general solutions.

(D cosxsiny%y =sinxcosy (6%)

(2) (x+y+1)%:—=x+y—1 (6%)

) y+2 =0 5%)

Question 5 (20%)
Assuming z =re? and ¢ = pe”, calculate following values.

(1) ReZEE (10%)
z-¢

) ImZEE (10%)
z-¢ '

(END OF QUESTIONS)







