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1 Problem 2.1

On page 613 of NFCM [1], we find problem (2.1): Derive the Doppler formula from the trigonometry
of Figure 2.15 (of the text) by first establishing

C
t1+ 1ty =29t = (tg—tl);. (1)

Figure 1. This figure corresponds to Fig. 2.15 (p. 613) in the text.

2 Solution to 2.1
The point t,, is the midpoint of the points t; and ts:
tm = 2(t1 +t2). (2)
We know that t,, and t' are related by the following:
tm =t (3)
The horizontal line segment, which represents x, is equal to vt,,. But by the indicated congruences:

Ut = g(tg —t). (4)

On combining these last three equations, we obtain (1).



From (1) we can write

ty +ty =29t (5a)
to —ty = 2871 (5b)
Adding these together, we have that
2y = 2v(1 + Bt (6)
or rather, )
ty = Girg) ’ t. (7)

3 Problem 2.2

Establish the similarity of “lightlike” triangles in Figure 2.15 by proving that

tity =12, (8)

4 Solution to 2.2

In other words, we are to show that A(t10t') ~ A(t'0t2). Now, if (8) is true, then

11 t’
a_ - 9
-z Q
and the triangles are similar.
From Egs. (2) and (4) we have that
42 = (t] +t2)? =13 4 21ty + 2 (10a)
4BH2 = (ty —t1)? =12 — 21ty + 12 (10b)
Subtracting (10b) from (10a) we get
4(1 = B2 = 4dtit,. (11)
We can rewrite this as
(Y Htm)? = tata. (12)
Now we use Eq. (3) to get
2 =tits, (13)

which is what we were to show.
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