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1. Find the Fourier transform of  f (x)

_{L either —a—b<x<—-a+bora-b<x<a+b

, (where a>b). Fourier
0, otherwise

transform is defined by  f (k) = %j " (x) e**dx . Express your answer with
T —o0

product of trigonometric functions. (20% )

2. Find the solution of the differential equation
X2y"'=xy'+y = X /n(X)
with the conditions: y(1) =0 and y'(1)=0 (20%)

3.(@Let F=f(r)F and f()=1 ,where F=xi +yj+2zk and r=+x*+Vy*+7°
Find f(r) sothat V-F=0 for r=0. (10%)

(b)Find g(r) such that the flux of the vector field V =g(r)r over the closed
surface x> +y*+z°=r? is 2ar?. (10%)

0 2 -2
4.Let A=|0 1 0 | find e*=? (20%)
1 -1 3

5. The temperature of a point (x,X,,%;) on the unit sphere S=x"+x>+x =1 is
given by T(X,X%,,%) =1+ XX, + XX, . Using the method of Lagrange multipliers

ai (T + AS) =0, find the temperature of the hottest point on the sphere. (20% )
X



