32. Verify the claims of Example 9.5.8. That is show
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Problems 32-36

33. Suppose we have a tensor G =G ,e” ®¢” in Minkowski space where

(G#v ) =

W =R
M D = O
= o kD
S S W R

where a,b,c,d,x,y,ze R. Find ( ”") and present your answer as a matrix.
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- Let FF=F, e” ®e" be the field tensor defined in eqn. 9.15 with respect to the

coordinate system with basis {e #} and dual basis {e”} Suppose {E ,,} is another
coordinate system related to the original system as

en = (A"};el, and e =A"e"
denote the components of F with respect to new coordinates by F#., = Fle ,,,E., )
Show that F, F™ = F . F" .
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35. Consider an x-boast,

the transformed f'ul-' = A" A
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=y 0
y 00
B L @
0 01

{F,5. We should expect

~Ex - —E;
+B; —-B:

0 B |
-B 0

By studying the equation, we can see that the electric and magnetic fields in the x-
boosted frame relate to those in the original frame. We will find that the electric

and magnetic fields in the boosted frame form a mixture of the E and B.

Find E; and B, for i,/ =1,2,3 interms of E,, B, and 7, 5.
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MA 430 Homework, contd.

3. Given the matrix A € GL(3,R), show the determinant with regard to the wedge

product. Let
a b ¢
A= ( d e f)
g Rk i

(aeq + bex + ces} A (dey + fex + ges) A (ger + hes + deg)

We now have

Expanding Further:

= aey A (de; + eep + fes) A (ger + hes +ies) +
bea A (dey + eea + fes) A (gey + hea + tez) +
ceg M (dﬁl + ees feﬂ A {gel + hes + 5-63]
= aey A(eea + fes) A (heg +ieg) +
bea(dey + fe3) A (ger +ie3) +
cez M {de; + eez) A {ger + heg)
= aeieyhesregtafhe heg e+
bdi es fey Mes+bfgeshester +
cdh ez Meyp Aes +ceg eg Aes hoeg
= {alei— fh) — b(di — fg) + cldh —eg)}er Aez Mes

Therefore,
det(A) = alei — fh) — b{di — fg) + c[dh — eg)
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s Follows Miller 6B net- oy notes
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