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Ordinary Differential Equation (25 %)

1. Find the family of the curve such that the projection on the x —axis of the part of the tangent

between (x,y) andthe x axis has length 1. (5%)

. A6 [b. weight is attached to the lower end of a spring suspended from the ceiling, the spring

constant being 27/b/ ft. The weight comes to rest, and beginning at =0 an external force

given by F(t)=12cos20¢t is applied to the system. Determine the resulting displacement as a

function of time, assuming damping is negligible. (10%)

3. How many methods can you use to solve the differential equation
2xydx + (y2 -x’ )dy =0

Explain your answers. (10%)
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Linear Algebra & Vector Calculus (25 %)

4. Show that the differential form under the integral sign of
4.3)
I= f_l , (32%dx + 6x2dz)

is exact, so that we have independence of path in any domain, and find the value of the

integral / from A: (-1, 5) to B: (4, 3). (10%)

5. Find out what type of conic section is represented by the given quadratic form.

Q=17 x,2-30 x;x, + 17 x,° = 128. Transform it to principal axes. (15%)

4

A

Epmar

Lo j




BRI FRAPITRERF LA RS RAA

PR MBI LA REE P L, AE #E IEEE £ 2 7 % 2 FH
BE R T A2 5 AR AE - 3E ¥HFARELEL (B REX
AMEIREARAELYE ki)
AMBR I AT LE

Complex Analysis (25 %)

6. Determine where the function, f(2) = 2x—x* —xp* +i(x* + y* =2y), is analytic. (10%)

7. Evaluate the following integral counterclockwise. (15%)

C’fccotgdz, C:lz|=1,

Partial Differential Equation and Fourier Analysis (25 %)

8. Show that the Fourier series of f(x)=x, -7 <x < leads to

n+1

z_ i _1_l+l_l+l-... .
4 Liop- 3'5 79 (10%)

9. Solve the partial differential equation (15%)

Q_T__aZT_l 0 1, t>0
at axz s <x<I, >

2
T(x,0)=x7+cos(7rx), O<x<1
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