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. (10%) A particle moves on a straight line such that the product-of its velocity and acceleration is
constant, say, 2 meters¥/sec’. At time ¢ = 0, its displacement from the origin is+5 meters and its
velocity is zero. Find its position and velocity at # = 9 sec.

2. (10%) Solve the initial value problem:
(D% 4 0.5D — 0.5)y = 3cosx + sinx + %, y(0) =0, y'(0) =15 Operator D = —

3. (10%) Solve the initial value problem:
yi=2ys Y2 =2y, yi(0)=-9, y,(0)=15

4. (10%) Let r(t) = ti— t?j be the position vector of a moving particle, where ¢ (= 0) is time. Find
the tangential accelera’uon and normal acceleration of the particle.

5. (10%) On a mountain, the elevation, in meters, above sea level is z(x,y) = 1500 — 3x* — 5y,
What is the direction of steepest ascent at P: (—0.2, 0.1)?

6. (15%) Find the Fourier transform of the following function,
f)=7e™, —o<x<oo

7. (20%) Find the eigenfunction of the following equation:
y'+4y=0, y(0)=0,y'(L)=0

8. (15%) Find the Fourier series expansion for f(t) = t*, 0 <t < 2m, with f(t + 2m) = f(t)




