
Homework for Chapter 11 Part 2 (11.9-11.11) 

48 (a & b), 50, 51, 52, 53, 54, 60  

Number 48 
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12 (2.178 × 10−18) = −1.765 × 10−16 𝐽𝐽 

𝐿𝐿 = �𝑙𝑙(𝑙𝑙 + 1)ℏ2 

𝐿𝐿 = �0(0 + 1)(1.054 × 10−34)2 = 0 𝐽𝐽𝐽𝐽 

𝐿𝐿𝑧𝑧 = 𝑚𝑚𝑙𝑙ℏ = (0)(1.054 × 10−34) = 0 𝐽𝐽𝐽𝐽 

B.  
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32 (2.178 × 10−18) = −1.961 × 10−17 𝐽𝐽 

𝐿𝐿 = �𝑙𝑙(𝑙𝑙 + 1)ℏ2 

𝐿𝐿 = �2(2 + 1)(1.054 × 10−34)2 = 2.582 × 10−34 𝐽𝐽𝐽𝐽 

𝐿𝐿𝑧𝑧 = 𝑚𝑚𝑙𝑙ℏ = (2)(1.054 × 10−34) = 2.108 × 10−34 𝐽𝐽𝐽𝐽 

Number 50 

𝐸𝐸𝐻𝐻 = −
𝑍𝑍2

𝑛𝑛2 �
𝑒𝑒4𝜇𝜇

8𝜖𝜖02ℎ2
� 

𝐸𝐸𝐻𝐻 = −
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12 (2.178 × 10−18) = −2.178 × 10−18 𝐽𝐽 

6.022 × 1023 × −2.178 × 10−18 𝐽𝐽 = −1.312 × 106 𝐽𝐽 

𝐸𝐸𝐻𝐻𝐻𝐻 = −
𝑍𝑍2

𝑛𝑛2 �
𝑒𝑒4𝜇𝜇

8𝜖𝜖02ℎ2
� 

𝐸𝐸𝐻𝐻𝐻𝐻 = −
22

12 (2.178 × 10−18) = −8.712 × 10−18 𝐽𝐽 

6.022 × 1023 × −8.712 × 10−18 𝐽𝐽 = −5.246 × 106 𝐽𝐽 



Number 51 

P = �Ψ∗Ψ
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= (2.15)(2π − 0)(−(−1) −−(1))[(0.685)(−0.00265− 0.0140− 0.0370)
− (1)(0 − 0 − 0.0370)] 

= (2.15)(2π)(2)[(0.685)(−0.0537)− (1)(−0.0370)] 
= (27.0)[0.000216] 

= 0.0058 
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= (2150)(2π − 0)(−(−1) −−(1))[(43.8)(−0.000265− 0.000140− 0.0000370)
− (1)(0 − 0 − 0.0000370)] 

= (2150)(2π)(2)[(0.0228)(−0.000442)− (1)(−0.0000370)] 
= (27000)[0.0000269] 

= 0.726 

Number 53 

# of radial nodes = 𝑛𝑛 − 𝑙𝑙 − 1 

# of angular nodes = 𝑙𝑙  



A. Radial 1, Angular 0, Total 1 
B. Radial 2, Angular 0, Total 2 
C. Radial 1, Angular 1, Total 2 
D. Radial 0, Angular 3, Total 3  
E. Radial 1, Angular 4, Total 5 
F. Radial 6, Angular 0, Total 6 

Number 54 
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