EML 3013
Dynamic Systems I

Lab-1



Spring 2007
Turn in these problems with your homework set #2
Part A. A vehicle is moving along a straight line with its instantaneous velocity recorded in the attached spreadsheet: velocity as a function of time, v=v(t).  Draw graphs characterizing this erratic motion, s(t), v(t), and a(t).  Hint: you have to numerically differentiate and integrate the velocity function, v(t), to obtain the acceleration function, a(t), and the displacement function, s(t), respectively.  Determine the total distance traveled for the vehicle.
Part B. In an Army artillery training facility, you are asked to launch a mortar shell to hit a moving target 1,000 m away.    It is known that the initial velocity of the shell is fixed at 100 m/s immediately after it is released from the barrel of the mortar.  You can only adjust the launch angle in order to hit the target.  To simplify the calculation, the gravitational constant is assumed to be 10 (m/s2). 

(1) If the target is moving toward you at a speed of 10 m/s, determine the angle at which the target will be destroyed within the shortest distance.
(2) Rework the problem by assuming that the target is now moving away from you climbing a hill with a 30 degree angle.  The target still moves at a constant speed of 10 (m/s) and its initial position is located 500 m at the foot of the hill.
(3) Assume the target is an incoming shell flying at an instantaneous velocity U with an angle  with respect to the horizon when it is first detected at a height of yO and a distance xO away from the mortar.  Derive the relation of the launch velocity V with respect to the launch angle, and other relevant parameters such as xO, yO, U, and .  Determine the initial launch velocity, V, the interception location (x, y) and interception time for the following parameters: U=100 m/s, =30º, xO=1000 m, yO=1000 m, =60º.

