Math Xa Fall 2001

Homework Assignment 24: Solutions

In this situation, the functiob(t) represents the length of thgpotenuse of a rigtitiangle
andR(t) representshe length of thdase of a right triangleThe length of the remaining
side of the right triangle is given by the F-14’s altitude which was 5.7 miles.

Representing all of this information on a diagram gives something like Figure 1 (below).
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Figure 1. Representing the information given and functions for
the confrontation at the Gulf of Sidra.

1. According to the description in the homework assignment, AWéG-9 radar
measures the rate at which the distance between the F-14 and the target changes. As
you can sedrom Figure 1the distance between tlke14 and the target (i.e. the
distance between the F-14 and the Su-22) is given by the fuhgtjonThe rate of
change of this distanceill be given bythe derivative ofthis function, i.e. L'(t).

Therefore the AWG-9 radar measuiegt).

2. Assuming that the target (i.e. the Su-22) keeps flying in a strimgrand at devel
height, thefunction R(t) will be related to the distance that t8a-22flies. As the
Su-22 flies out to sea, the distaf(® will decrease. The rate at which the distance
R(t) decreasewill be exactly the same as tlspeed awwhich theSu-22 isflying.
The rate at which thdunction R(t) changes is equal to thderivativeR'(t).

Therefore, the spe&df the Su-22 will be equal t&(t).

! Technically, thespeedof the Su-22 will be the absolute value of the derivaiye).



Figure 5 (on the homework assignment) and Figure 1 here both show a right-angle
triangle with sides of length(t), R(t) and 5.7. A relationship that applies here is the
Pythagorean TheoremApplied in this situation, thePythagorean Theorersays

that:

[RO]” +[5.7]° =[L®)]".

Differentiating both sides of this equation using the Chain Rule gives:

2[R(t) (R (t) = 2 L(t) [L'(t).

If the diagonal distance between the F-14 and the Libyan coastnieRs)thenthat
meand_(t) = 10. Using this in the Pythagorean relationship from Question 3 gives:

[RO)J* +[5.7]° =[10]"
Solving this equation to find the valueR(t) gives:

/ 2 .
R(t) =100 -(5.7)" = 8.216 miles.

From the description of the situation in the homework assignment, you cathaiead
the readingirom the AWG-9 radar was420 miles perhour. Since the guantity

measured by the AWG-9 (according to Question 1) {§), then we have that:

L'(t) = 420 miles per hour.

You areasked to findhe speed othe Su-22which from Problem 2 yoknow is
equal toR'(t). So, you have to calculaf(t).

Re-arranging the relationship betwekfft) and R (t) from Question 3 gives:

R(t) = %D.’(t).

We are interested in what is happening at the instant of time kt)en10. At this
instant of time,L'(t) = 420 andR(t) = 8.216. Substituting these irttee expression
for R(t):

R(t) = 19 490 = 511.198 miles per hour.
8.216

The speed otthe target (i.e. th&u-22) doesexceed500 miles perhour. In the
homework assignment, it was noted that the admiral in charge dfattiegroup

ordered his F-14’s to regard aaycraft crossingthe Libyan coastwith a speed of
greater than 500 miles per hour as hostile. Thereford-th#&crew were perfectly
justified in regarding this radar contact as hostile.



