Review of Complex Numbers

1. Show where in the complex plane are 1,i, —1 + v/3i, Vi, v/+/i and their complex conjugates. Compute the
modulus |z|? of each case.

2. From @+t = ¢i%¢ deduce the familar (song-based) rules for sin(a 4 b) and cos(a + b).

3. Also show that €@ + e? = ¢¥(@+t)/22 cos((a — b)/2) and deduce the somewhat less familiar

cos(a) + cos(b) =2 cos((a + b)/2) cos((a — b)/2) (1)
sin(a) + sin(b) =2sin((a 4+ b)/2) cos((a — b)/2)) (2)

Discuss the physical significance of this result

4. Show that
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5. (a) Show 144 = v/2¢"™/* and 1—i = V2e~im/4 (b) Show |e?**|2 = 1 (c) Show |e?¥1% 4?22 |2 = 2(1+cos(Ak z))

with Ak = k; —ka  (d) A general wave funtion is ¥(x) = R(x) +il(x) where R(x) and I(x) are real functions.
Show that |¥|? is positive.  (e) A general wave function is ¥(z) = A(2)e’*®) where A(z) and ¢(z) are real
functions, show that |¥(z)|? = A(z)? = R(x)? + I(z)>.
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6. Ultra-Important: Compute the “n-th” derivative of e"**. Start with one derivative and then generalize .
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1. See attatchement
2. See attatchement
3. Ok
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So
i 4 eib :ei@ﬂ‘(“;”’ T ei@ﬂ‘@ (4)
:ei@ (eiagb — 6_7;@) (5)
=261 cos((a — b)/2) (6)
So taking the real part we have
Re[e’ + €] =Re[2¢“F] cos((a — b)/2) (7)
cos(a) + cos(b) =2 cos((a + b)/2) cos((a —b)/2) (8)
Im[e™® + ¢%] :Im[Qei@] cos((a —b)/2) (9)
sin(a) + sin(b) =2sin((a + b)/2) cos((a — b)/2) (10)
4. OK
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5. See Solutions of HW7.


http://youtu.be/E4Sl5Lb7mxo

. OK
_iiezkx _ _Z-ezk:c ik = k_ezkx

So we repeat
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fé) @-‘k @tf’ = (COSA %.’\g’w\ P\) (COSB + "»SEHB)

s A—

. =(cosAcosB -Sin A s ]

Eilsial 0B 4 s uPansh)

e,‘?‘ e ¥ - E)

¥ o5 (A%%) % s (A+ B)

C_Mn OLY"\V'\O

c,e.s(f\*@) = oshcesB -SimAinD

4l (ﬁ\-\B) = Swm A cac P 3 oAl COSA




	complex_sol
	complex_old

