
General Chemistry 1 (CHEM 1141) 
Shawnee State University – Fall 2019 

November 14, 2019 
 

Exam # 3 A 
 

Name _________________________________________________  
 

Please write your full name, and the exam version (3 A) that you have on the scantron sheet ! 
(Bubble in the best answer choice for each question on the green & white scantron sheet in pencil !) 

 

 Multiple Choice:  _______________ / 50 

 Q21:  _______________ / 10 

 Q22:  _______________ / 10 

 Q23:  _______________ / 10 

 Q24:  _______________ / 10 

 Q25:  _______________ / 10 

 BONUS:  ________________ / 3 

 TOTAL:  _______________ / 100 

 
You are only allowed to use a TI30–XIIS or equivalent non–programmable calculator on this exam ! 
(This means no cell phones, no smart phones, no smart watches, no ipads, or any other such devices will be allowed !)   

Please R check the box next to your correct section number. 
 
 

Section Number 

r 1. (Monday Lab, 11:10 AM – 1:55 PM)     

r 2. (Wednesday Lab, 11:10 AM – 1:55 PM) 

r 3. (Monday Lab, 2:30 PM – 5:20 PM)      

r 4. (Wednesday Lab, 2:30 PM – 5:20 PM) 

r 5. (Thursday Lab, 12:30 PM – 3:20 PM)     

r 6. (Tuesday Lab, 12:30 PM – 3:20 PM) 
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JJJJJJJJJJJJJJJJJJJJJJ 
Each problem in this section (multiple choice) is worth 2.5 points ! 

JJJJJJJJJJJJJJJJJJJJJJ 
 
Q1. Which of the gases in the graph below has the smallest molar mass?  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A)  A             

B)   B              

C)  C           

D)  D 

 
 
Q2. If a sample of gas is warmed up from 75 K to 150 K, while also increasing its pressure from 

2.0 atm to 4.0 atm, by what factor will its volume change? 
 

A)  It will be four times larger than before              

B)   It will be the same size              

C)  It will be twice as small as before             

D)  It will be eight time smaller than before 
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Q3. A mixture of He and Ne at a total pressure of 0.95 atm is found to contain 0.32 mol of He and 

0.56 mol of Ne. The partial pressure of Ne is _______ atm. 
 

A)  1.83 atm 

B)   0.60 atm        

C)  0.53 atm     

D)  0.64 atm   

 

Q4. The pressure of a sample of CH4 gas (6.022 g) in a 30.0 L vessel at 402 K is _____ atm. 
 

A)  2.42 atm 

B)  6.62 atm 

C)  0.413 atm 

D)  22.4 atm 

 
 
Q5.   Which of the following is used to calculate the properties of a nonideal gas? 
 

A)   Charles’s Law  

B)    Dalton’s Law of partial pressures 

C)   van der Waals equation 

D)   Avogadro’s Law 
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Q6.  What must be held constant for the change in enthalpy to be equal to the heat? 
 

A)  volume             

B)   number of moles             

C)  temperature            

D)  pressure  

 
 
Q7.  It takes 11.2 kJ of energy to raise the temperature of 145 g of benzene from 22.0°C to 67.0°C.    
        What is the specific heat of benzene? 
                         

A)  1.72 J/g∙°C        

B)   1.14 J/g∙°C      

C)  3.50 J/g∙°C     

D) 5.25 J/g∙°C 

 
 
Q8.  Choose the reaction that illustrates ∆H°f for Mg(NO2)2(s). 
  

A)  Mg(s) + N2(g) +  2 O2(g)  →   Mg(NO2)2(s) 

B)  Mg2+(aq) + 2 NO2
-(aq)  →   Mg(NO2)2(s)   

C)  Mg(s) + 2 N(g) +  4 O(g)  →   Mg(NO2)2(s) 

D)  Mg(NO2)2(s)  →   Mg(s) + N2(g) +  4 O2(g) 
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Q9.   Identify the substance that has a ∆H°f = 0 at 25°C. 
 

A)  O3(g)    

B)  C(s, diamond)     

C)  Hg(s) 

D)  Ne(g)     

 
 
Q10.  Calculate the energy of orange light emitted by a neon sign with a frequency of  
          4.89 x 1014 Hz? 
  

A)  3.09 x 10-19 J 

B)  6.14 x 10-19 J  

C)  3.24 x 10-19 J  

D)  5.11 x 10-19J  

Q11.  The following best represents what kind of orbital? 

 
 

 

 

A)  s 

B)  p 

C)  d  

D)  f 
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Q12.  Identify a correct set of quantum numbers for a 4d orbital. 
 

A)  n = 3, l = 2, ml =  -1 

B)  n = 4, l =  2, ml =  0 

C)  n = 2, l = 1, ml =  0 

D)  n = 4, l = 3, ml = 1 

 

Q13.  Which of the following visible colors of light has the longest wavelength? 
 

A)  red         
 
B)    green         
 
C)  yellow         
 
D)  violet 
 
 

Q14.  Which electronic transition in a hydrogen atom would result in absorption of the longest   
           wavelength of light? 
      
   

A)  n = 3 ⟶ n = 1        
 

B)   n = 3 ⟶ n = 2        
 

C)  n = 1 ⟶ n = 3       
 

D) n = 2 ⟶ n = 3  
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Q15.  A ___________ ∆H corresponds to an ___________ process. 
  

A)  negative, exothermic 

B)  negative, endothermic 

C)  positive, exothermic 

D)  zero, endothermic 

 
 
Q16.  An example of an intensive property is : 
  

A)  number of moles 

B)  specific heat capacity 

C)  heat 

D)  enthalpy change 

 
 
Q17.  How many significant figures does the measurement 0.040 L contain? 
 

A)  one 

B)  two 

C)  three  

D)  four  
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Q18.  The correct name for VO3 is: 
 

A)  vanadium trioxide 

B)  vanadium(III) oxide 

C)  vanadium oxide  

D)  vanadium(VI) oxide  

 

Q19.  How many hydrogen atoms are contained in 18.02 g of H2O? 
 

A) 2.011 x 1023 atoms   
 
B)   6.022 x 1023 atoms   

 
C) 1.204 x 1024 atoms   
 
D)  1.806 x 1024 atoms 

 
 
Q20. Which substance is the reducing agent in the following chemical equation: 
 
          Zn(s)      +     2  HCl(aq)    →      H2(g)     +    ZnCl2(aq) 

 
A)  Zn(s) 

              
B)   HCl(aq)            
 
C)  H2(g)         
 
D)  ZnCl2(aq)  
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JJJJJJJJJJJJJJJJJJJJJJ 
Each problem in this section (short answer) is worth 10 points ! 

All work must be shown in order to receive full credit ! 
You must use the factor–label (conversion–factor) method for all conversions ! 

Be sure to include units where applicable ! 
All numeric answers must be rounded to the correct number of significant figures ! 
JJJJJJJJJJJJJJJJJJJJJJ 
 
Q21. 34.4 mL of 1.42 M HBr(aq) is added to an excess of Zn. What volume of gas would be 

produced at a temperature of 37°C and a pressure of 248 mmHg? 
 
       Zn(s) + 2HBr(aq) ⟶ ZnBr2(aq) + H2(g) 
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Q22.  (a) Calculate ∆H for the reaction: 
 
                                 CH4(g) + 4 Cl2(g)  →  CCl4(g) + 4 HCl(g) 
 
 
           Use the following reactions and given ∆H’s: 
 

(1) C(s) + 2 H2(g) → CH4(g)             ∆H = -74.6 kJ 
 

(2) C(s) + 2 Cl2(g) → CCl4(g)           ∆H = -95.7 kJ 
 

(3) H2(g) + Cl2(g) → 2 HCl(g)          ∆H = -92.3 kJ 
 

            Show your work clearly! 
 
 
 
 
 
 
 
 
 
 
 
 
 
            (b) Calculate the amount of heat absorbed or released when 25.0 g of HCl is produced   
                   according to the ∆H found for your answer in part (a). 
 
 
 
 
 
 
 
 
 
            (c)  State whether heat is absorbed or released for part (b). 
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Q23. (a) The Paschen lines in a hydrogen atom result from transitions from/to the n=3 level.   
              Calculate the wavelength of light emitted or absorbed when the transition n=8 → n=3  
              occurs. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) The transition n=8 → n=3 represents an _____________. (emission or absorption) 
 
 
 
 
 
 

 

 
(c) The Pfund lines result from a transition from/to the n=5 level. When comparing the  
      n=8 → n=3 transition to the n=8 → n=5 transition, the n=8 → n=5 transition has  
      a __________________ (smaller, higher) energy with a photon that has a          
      __________________ (shorter, longer) wavelength. 
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Q24.  A gold coin that weighs 34.0g is heated up to a temperature of 431°C. It is then immediately   
          dropped into an insulated beaker of water that contains 12.5 grams of water at a temperature  
          of 4.1°C. Calculate the final temperature of the gold/water system. Note: the specific heat  
          capacity of water is 4.184 J/g∙°C, and that of gold is 0.129 J/g∙°C. Assume that the system is 

    perfectly isolated. 
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Q25.  Place the correct number next to the letter of the definition or phrase that best matches. 
 
 
 
__ A. number of wave cycles that pass through a stationary point             1. n 
 
__ B. the vertical height of a wave                                       2. radio  
 
__ C. the distance between adjacent crests of a wave                       3. amplitude 
                                                          
__ D. quantum number that describes the shape of an orbital                 4. gamma rays   
                                                         
__ E. quantum number that describes the orientation in space of the orbital      5. wavelength 
                
__ F. quantum number that describes the size and energy of an orbital          6. ml 
                  
__ G. quantum number with possible values of +1/2 and -1/2                 7. Y2   
                                      
__ H. represents the probability of finding an electron at a point in space       8. frequency 
                
__ I. type of electromagnetic radiation with the lowest energy                9. ms 
                                                            
__ J. type of electromagnetic radiation with the highest energy                 10. l 
                                                        

 
 

 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< 
3 Point Bonus Question 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< 
 
 
Determine the molar mass of a gas that has a density of 6.70 g/L at STP. Show all work!  
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Exam checklist 
(Check the boxes to certify the following:) 

r My full name is written legibly on the front page 

r My correct lab section has been indicated on the front page 

r My full name is written legibly on the scantron sheet 

r My exam version (3A, 3B, 3C, or 3D) is written on the scantron sheet 

r I have shown work for all problems (where appropriate), paying attention to 

o Significant figures / decimal places 

o Units 

r I have used the conversion–factor method for all conversions 

r If I have torn off the back page (periodic table), I will not turn it in with my exam! 

 

Thank–you from the Chemistry Professors and Good Luck! 
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Useful Information 
___________________________________________________________________ 

 
1 atm   =   760 mmHg   =   101,325 Pa 

 
                        P1V1          P2V2 
 PV = nRT                     ------    =    ------  
                      T1            T2   
                                    
                               Pi = XiPT                    PT = PA + PB + … 
 
 
      d = PM / RT      M = dRT/P          urms = "𝟑𝑹𝑻/𝑴       

r1/r2 = "𝑴𝟐/𝑴𝟏   
q = m∙Cs∙Dt               q = C∙Dt  

 

       

 
RH  =   2.18 × 10–18 J 
 

                
 

 
c = n∙l                       E = h∙c / λ = h∙n 

 
 

c = 3.00 × 108 m/s           h = 6.626 × 10–34 J·s          NA = 6.022 × 1023 
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