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5¿¯� (a) ¦�U±��PDF�ª�©�/ªJ�; (b) �3ÿÁ����mSJ�, }Ï¬�IP¿�UK�¤1; (c)

)��ÀJKA�Ñ7��©i`², �§ªÚÌ�ü�Ú½.

1. ÀJK z�K 5 ©. 3e¡z�K¥ÀJ��\@��(��Y, ØÀ, �À½õÀþØ�©. 30©

1.1 þfåÆ¥�ÚåÆCþ�±^¥þ(�¥, m¥)Ú�5

�ÎL«. ^êÆ£ã, ��L«��¥þkXe�?¿

5

a. §���

b. §���Ú��

c. §���Ú�Ïf

d. §���Ú�Ïf

1.2 ��XÚ?u�Äþ�Î L2 Ú Lz ���� |l,m〉, éA
u L2 Ú Lz ���� l(l+1)h̄2 Ú mh̄, L2 = L2

x+L2
y+L2

z.

@oéTXÚÿþ L2
y �²þ�´

a. m2h̄2

b. 1
2{l(l + 1)−m2}h̄2

c. 1
3 l(l + 1)h̄2

d. l(l + 1)h̄2

1.3 åP���´XÚ�3uk��m«�S��. éuåP

�½�, XÚ�Uþ

a. �©áÚëY����

b. �ëY���

c. �©á���

d. ØU(½
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1.4 ��f�U?úª�En = − me4

2h̄2n2 (n = 1, 2, 3, . . .), Ù

¥mÚe©O´>f��þÚ>Ö, h̄ = h
2π (h´Plank~ê).

éu>fó�NX (e+ − e−åPNX), ÙU?�

a. En = − me4

8h̄2n2

b. En = − me4

4h̄2n2

c. En = − me4

2h̄2n2

d. En = − me4

h̄2n2

1.5 Úu�fU?°[(��Ï�´

a. ;��ÄþÚ>fg^

b. ^|Ú;��Äþ

c. ^|Ú>fg^

d. ^|, ;��ÄþÚ>fg^

1.6 õ>f�fXÚ¥, �Ä�>fm�p�^�Columnb(¥

Õ)å, ØÓ>f�mk�ÍÜUþ−1
2Vrsσr · σs, Ù

¥Vrs´�'X�ùü�>f(r�Ús�)�Columnbå³

U, σrÚσs�ùü�>f�g^Pauli�Î. þσr · σs´±
eÏ�Úå�

a. >f�g^^ÝÍÜ

b. >f�;�Úg^�ÄþÍÜ

c. >f��Óâf5�

d. ±þÑØ´

2.10© ��n���Ó5��f�Uþ���´ h̄ω
(
n+ 3

2

)
, n = 0, 1, 2, . . .. Á¦U?{¿Ý.

3.15© ���þ�m, Uþ�E�âfl�\�, -�pÝ�W�³9, ©ü

«�¹ 0

W
E

x 0

W
E

x

(i) (ii)

K 3 ã

i. W < E,

ii. W > E.

¦��Å¼ê, L«¤A exp(iϕ)�/ª, Ù¥AÚϕ´¢ê, �A > 0, ¿¦³9?���Xê.

4.15© °Ý�a���Ã��³²¥, ���þ�m�âf?uÄ�. yâ,ò³²°Ý±Ù¥%é¡/*Ð��5�2�, ¯3*Ð��X

Ú¥,

i. âf?uÄ��AÇ´õ�?

ii. XJÿþUþ, @o�U�ÿþ(J´�o? Uþÿþ�²þ�´õ�?

5.15© ���þ�m�âf3����f³|¥$Ä, ��éØ4�eHamiltionþL«�H = 1
2m(p2 + m2ω2q2), Ä�Uþ´·�Ù�

�1
2 h̄ω. �ÄÄUT = p2

2m��éØ?�, O�Ä�Uþ�?�, °(� 1
c2
�, c�1�.
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J«: �éØ�/e, ÄU/ªþ½Â�

T =
√
m2c4 + p2c2 −mc2.

�U^��Îη = (2mh̄ω)−1/2(p+ imωq) Ú η̄ = (2mh̄ω)−1/2(p− imωq)�5�,

η̄η =
H

h̄ω
+

1

2
, ηη̄ =

H

h̄ω
− 1

2
.

�U^��È©úª,

Γ(z) =

∫ ∞
0

xz−1e−xdx, Γ(z + 1) = zΓ(z), Γ

(
1

2

)
=
√
π, Γ(1) = 1.

6.15© ,�AÏ���³²äke�åP�üâfUþ��¼êµψa(x), ψb(x), ψc(x), · · · , Ù¥Ea < Eb < Ec < · · · . ü�vk�p�^�
âf�uT³²¥. ée��«�¹e, ¦ù�VâfXÚ�U���ü��$U?�oUþ�; �þãü�U?éA�¤k�U�

Å¼ê (^ ψ L«�mÜ©, |j,m〉 L«g^Ü©, Ù¥ j ´og^þfê, m ´og^� z ©þþfê); þãU?�g�{¿Ý.

i. ü�g^�1/2��«©âf;

ii. ü�g^�1/2��Óâf;

iii. ü�g^�0��Óâf.
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