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1. Consider free, damped motion of a 1 kilogram mass element attached to a
spring of force constant 500 N/m. Let the coefficient of damping be 20 N + sec/m.
(2) Find the frequency of the motion in rad/sec. 7

(b) Determine the free equation of motion ?

2. Use the Laplace transform to solve the initial vaiue problem.
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(a) Find Laplace transform L[y (1)} ?
(b) Find the solution y(t) ?

3. Solve the initial value problem  x '+ (tan f)x = cos/, x(0)y=n~
(8) Find the general solution?
(b) Find the particular solution?

4. A plane contains three points ie. (3,1,4), (2,-2,0), and (1,0,-1).
() Find a vector normal to the plane ?
(b) Find an equation of the plane and graph the plane in the Cartesian coordinate?

5. A small projectile is fired vertically downward into a fluid medium with an
initial velocity of 50 m/s. Due to the resistance of the fluid the particle experience
a deceleration equal to a a =-0.4v’, (m/s*), where v is in m/s. (Hint : a = dv/dt ,

j s = = Idt, where ¢ is time in second.)
—0.4v

(a) Determine the velocity function v(t) ?
(b) Determine the projectile’s velocity and position 4 second after it is fired?
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6. Find the half-range expansions of the force function f(f)=¢, O<t<x.
(a) Expand f(#) in a sine series?
(b) Plot the series function curve?

7. Determine the Laplace transforms

@ L[f’e'] ) L[| csinzdr]

8. Let S be the region bounded by the cone §: x2 +y2 2 -9 , 0<z<1,

and the plane z = 1. Use divergence theorem, [[(Fen)dS = [[[divFdV ,if the
velocity isF=2xi+ 3yj + 4zk .

(a) Bvaluate [[g (Fen)dS ?  (b) Plot the S region?

9. An equation which express that the velocity vector is tangent to a streamline is
vx(dxi + dyj) = 0. The velocity is given by v =2xi—4yj, (m/s), where x and y
are in meters. Determine the properties at (2,-1)

(a) Find the streamline ?

(b) Find a unit vector normal to the streamline?

10. Ax = bis the system of the equations as follow.
X Xy + Xy =1
2%, 4 x, +2x, =2
3x, +2%, —x, =~3

(a) Find the inverse of A?

(b) Use the inverse matrix to solve the equations?
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