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Homework# 4

Prof. P. Voulgaris 

1. Assume that the response of a LTI system H to a unit impulse u(t) = 8(t) is given as

. h(t) = Ys(t) = 2e-2
t - e-t, t � 0 

a) Find the transfer function H(s) of the system.
b) Determine the poles and zeros of JI(s).

c) D,.eter�ne the output y(t) if the input is given as

u(t) = 1/3(1- e-3t), t � 0. 

2. Problem 3.19 in text

3. This problem deals with the attitude control. �f a guided missile. When travelling through the
atmosphere, a missile encounters aerody�amic forces that t�d to cause instability in the attitude
of the missile. Tne·bas1.c; c�:ii��rn from the flight0control standpoint is the lateral force of the air,
which tends to rotate the missile aboilt its center of gr�vity. If the missile centerline is not aligned
with)he direction in which the center of gravity C is travelling, as shown in the figure
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with angle a ( a is also called the angle of attack), a side force is produced by the resistance of the 
air through which the missile is travelling. The total force F, may be considered to be applied at 
the center of pressure P. As shown in figure, this side force has a tendency to cause the missile to 
tumble end over end, especially if the point Pis in front of the center of gravity C. Normally, Fis 
directly proportional to the angle of attack a and is given by 

where KF is a constant that depends on such parameters as dynamic pressure, velocity of the 
missile, air density, and so on, and d1 is the distance between points C and P. The main objective 
of the flight-control system is to provide the stabilizing action to counter the effect of the side force. 
One of the standard control means is to use gas injection at the tail of the missile to deflect the 
direction of the rocket engine thrust Ta, as shown in the figure. 

(a) Letting J be the missile moment of inertia about C and d2 be the distance of the point of
application of Ta to C, write a torque differential equation to relate among T11 , 8, a, and the
system parameters given. Assume that 8 is very small, so that sin8(t) = 8(t).




