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Name _______________________ 
Chemistry 3411 

Final Exam 
April 27, 2018 

 
This exam has two parts. Part 1 consists of 15 multiple choice questions. Part 2 consists of 6 
questions where you must work out solutions or write short answers.  Read all problems carefully.  
Full credit will be given only when your work is shown.  Partial credit will be given where your 
thinking is explicit and can be followed. 
 
You may use a calculator (non-graphing), but nothing else.  If you need extra room, use the back 
of exam pages and direct the grader where to look.  You may also use scratch paper, but put all 
final answers on the exam itself and attach any scratch paper with work the grader should read. 
 
You may remove this sheet for ease of reference to constants.  If you do, be sure to write your 
name on the first page of the rest of the exam. 
 

GOOD LUCK! 
 
Constants: 

ℎ = 6.626	
  ×	
  10*+,	
  𝐽𝑠       ℏ = 0
12

     𝑐 = 3.00	
  ×105	
  𝑚	
  𝑠*7    

𝑘 = 1.38	
  ×	
  10*1+	
  𝐽	
  𝐾*7  𝑁< = 6.022	
  ×	
  101+	
  𝑚𝑜𝑙*7     

 𝑎𝑚𝑢 = 1.66	
  ×	
  10*1A	
  𝑘𝑔   𝑚C = 9.11	
  ×	
  10*+7	
  𝑘𝑔      ao = 52.9 pm 

𝑅F = 1.097	
  ×10H cm-1    e = 1.602 x 10-19 C    𝜖J = 8.854	
  ×	
  10*71	
  𝐽*7𝐶1𝑚*7   

 
Equations (others are given directly in exam questions): 

∆𝐽 = ±1   ∆𝐾 = 0   ∆𝑀Q = 0,±1    ∆𝑣 = ±1   ∆𝐽 = 0,±2 

𝜆 = 0
U
      ∆𝑥∆𝑝 ≥ ℏ

12
    𝜆𝜈 = 𝑐   𝜈 = 7

Z
     ∆𝐸 = ℎ𝜈 = ℎ𝑐𝜈 = ℏ𝜔   

𝐻𝜓 = 𝐸𝜓   𝐻 = *ℏ_

1`
a_

ab_
+ 𝑉(𝑥)    𝐻 = *ℏ_

1`
∇1 + 𝑉(𝑥)   𝑑𝜏 = 𝑟1𝑠𝑖𝑛𝜃𝑑𝑟𝑑𝜃𝑑𝜙    

𝐸o =
*`pCq

+12_rs_ℏ_
∙ u

_

o_
= −ℎ𝑐𝑅F ∙

u_

o_     𝐸 =
w(wx7)ℏ_

1y     

𝑃 𝑟 = 4𝜋𝑟1𝜓1   𝑃 𝑟 = 𝑟1ℛ1(𝑟)  

𝑏 = 7
1
𝑁 − 𝑁∗     

𝐼 = 𝑚�𝑟�1�     𝐼 = 𝜇𝑅1    𝜇 = `�`_
`�x`_

   𝐵 = ℏ
,2�y

   𝐹 𝐽 = 𝐵𝐽 𝐽 + 1 − 𝐷𝐽1 𝐽 + 1 1  

𝜈 = 7
12

�
�
    𝐺 = v + 7

1
𝜐 − v + 7

1

1
𝑥C𝜐     𝑥C =

�
,�p

     *ℏ
_

1`
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𝜓 + 𝑉 𝑥 𝜓 = 𝐸𝜓 


