[Bif!l'zFF’E%K%%’%EE‘EEEiﬂ%%ﬁK%‘Eﬁ%E% X2 Ey | =

1. (8%) Solve the equation x% =y x4+2x2 ~3x foryasa function of x.

2. (10%) Given a set of simultaneous differential €quations as
dl
e e

e A

where K, and K, are constants. Solve /; and I, as a function of x under boundary

conditions of ﬂ+ﬂ=ﬂ9)+£@=1_
Kl Kz K, K
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3. (8%) A parametric Tepresentation of a surface § in Xyz-space is of the form

r(u,v) = x(u,v)z + W(u, v) 3 + 2(u,v)z, as illustrated by the figure

nearby. Show that the area of the surface can be expressed ag 2

. ) " V) Surface §
4 = U[(x,f +y; +Z:)(’x3 +y; +2v2)—(x,,xv V., +zuzv)2]2dudv, y

where f, = % and f, = e forf=x,y,z.
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4. (8%) (a). Prove the convolution theorem, ie.,
1 oo . 1 ©w

—_— k= — | G(OF(x—

o= [.7@eea = [ GOF G- e,

where fk) and g(k) are the Fourier transforms of F(x) and G(x), respectively.
(6%) (b). With (a), prove that the convolution of a Gaussian function of width o7
with another Gaussian function of width 03 1s still a Gaussian function but with a

width of o =./o? +¢? (Hint: A Gaussian function of width o has the form

e-—x’/Za‘2
G(x) = .
=T
5. (10%) Evaluate <j;c *f-l-{? where C is (a) the unit circle, (b) the circle
z Lo
]z+i|=3.
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6. Solve the following initial value problem:

J+y==9sin(2t) ; y0)=1. ¥(0)=0 (10%)

7. Find the inverse of the square of the matrix

1 2:y
3i 4 (10%)

8. By transforming to a triple integral evaluate

[ = U(x3 dydz +x*y dzdx + x*z dxdy)
N

Where S is the closed surface consisting of the cylinder x* + y2 =qa?

(0=2<b)and the circular disks z=0 and z = 4 (x* +y* &a?y,

(10%)
9. Find the elgenfunctlons of the rectanoular membrane in the Figure below which is
fixed at the boundary. : (10%)
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10. Evaluate the foll‘(y)wing real integral:

© dx ,
'J-.oc; (l+x2 )2 | (10%)




