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CHEM 1211  

Mock Exam 2: Chapters 3 – 4.3 KEY 

  
  
Looking for Study Help?  Register for our Semester Plan, which includes Workshops for each chapter 
covered in your course, Exam Review Sessions for all your exams, including a handy Mock Exam with 
solutions, weekly Progress Check Reviews, and Office Hours. The Semester Plan price is only $250 for 
the entire semester.  
 
Prefer buying products individually?  Use our Workshops, Exam Reviews, and Mock Exams individually 
to achieve your goals! Exam Reviews are $30 each, and Mock Exams are $10 each. Inquire about our 
current private tutoring availability, as well!   
  

   

Current Course Offerings at Science Guyz:   
• General Chemistry 1 - CHEM 1211   

• General Chemistry 2 - CHEM 1212   

• Physics 1 – PHYS 1111 

• Physics 2 – PHYS 1112   

• Organic Chemistry 1 - CHEM 2211   

• Organic Chemistry 2 - CHEM 2212  

• Biology 1 – BIOL 1107  
  

 
Spring 2020 

   
  

For hours of operation, important dates and other info, check our regularly updated website:   

www.scienceguyz.com  
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Multiple Choice 
Identify the choice that best completes the statement or answers the question. 
 

1.   
   

 
 

               
               
                
 

  
  

c) II and III. 
  
  

 
You must be comfortable with the equation c = f λ, both conceptually and with math problems, as well 
as the relationship between frequency and wavelength. Longer frequency = shorter wavelength and vice 
versa. Longer frequency also means more energy associated with the wave. Looking at the information 
provided in the problem, yellow light has a higher frequency than red light, meaning that yellow light 
has more energy associated with it. We can also deduce since yellow light has the higher frequency that 
it is going to have a lower wavelength than red light. Based on this, we can conclude that II and III are 
correct statements. 

 
2.  

 
    
    
    

d) 6.63 x 10-26 J. 
    

 
Be comfortable with the equation E = hf, where energy is equal to Planck’s constant multiplied by the 
frequency. Depending on the information given, another version of the equation is E = hc/ λ.  
You must know that Planck’s constant (h) is equal to 6.626 x 10-34. You are given the information that the 
station operates at 100.1 MHz, thus you need to convert this to just Hx.  
1001. MHz = 100.1 x 106 Hz. Now plug into equation and solve! 
E = (6.626 x 10-34)( 100.1 x 106 Hz) = 6.63 x 10-26 J. 
 
 
 
 
 
 
 
 
 



 

Science Guyz, LLC: 250 W Broad St STE 102 Athens, GA 30601  Phone: 706-552-0777  Email: tutor@scienceguyz.com   
Website:  www.scienceguyz.com  Copyright © 2020 Science Guyz LLC 

 

3 

3.  
 
 
 

 
  
  
  
  

e) I and III. 
For answering questions such as this, you need to be comfortable with the rules and limitations of what 
each quantum number can represent.  
 

4.  
 

 
 

 
   

b) n4 → n3. 
    
    
   

First, you must understand the relationship between wavelength, frequency, and energy. Frequency and 
energy are directly related (ie greater frequency = more energy) and wavelength and energy are 
inversely related (ie greater wavelength = less energy). If the question is asking you for longest 
wavelength then you would select the answer that gives emission of the least amount of energy. 
Because emission is going down levels, the answer that would give you the least amount of energy is n4 
→ n3. 
 

5.  
  

b) Angular momentum. 
  
  
  

All orbitals in a given subshell will not necessarily have the same value for their principal and magnetic 
quantum numbers.  
 

6.  

 

   

b) 410 nm. 
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1

𝛌
 = R(

1

𝑛𝑓𝑖𝑛𝑎𝑙2
 - 

1

𝑛𝑖𝑛𝑖𝑡𝑖𝑎𝑙2
) → 1.097 x 107 (

1

4
 - 

1

36
) = 2437777.778 

 
1

𝛌
 = 2437777.778 → λ = 0.000000410 m or 410 nm 

 
7.  

  
b) Kr  >  Br  >  Se  >  Ge  >  Ga. 

  
  
  

First ionization energy increases as you go up and to the right on the periodic table. You must know all 
your periodic table trends in order to do well on this exam! 
 

 
 

 
8.   

 
 

 
 

 

 
  

b) III only. 
  
  
  

First, you need to convert each of the names into a chemical formula: 
Calcium chloride → CaCl2 
Sodium sulfide → Na2S 
Lithium bromide → LiBr 
Magnesium fluoride → MgF2 
Barium iodide → BaI2 
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Based on the diagram, you can see there is a 1:1 ration of black dots to white dots. Assigning meaning to 
this, it indicates a 1:1 ion ratio. The only one of the compounds that has a 1:1 ratio of ions is Lithium 
bromide.  
 

9.  
 
 

 
 

 
  
   
  
  

e) II and IV. 
Anions, based on periodic trends and just a general rule, are ALWAYS going to be larger than their cation 
counterparts. You CAN compare ionic radii without knowing the atomic radii and but CANNOT compare 
ionic radii without knowing the period for each element. Since the black dots are larger than the white 
dots, the black dots must represent anions and the white dots must represent cations. 
 

10.   
  

b) [Ar]3d104s1 
  
  
  

 
Remember the exceptions you learned for electron configuration! Elements in the columns involving 
chromium and copper will steal an electron from the s orbital to fill their d orbitals. The question also 
asks for noble gas configuration and we know that the noble we need to use for this question is Argon. 
 

11.    
  
  
    
  

e) None of the above.  
 
The electron configuration of the Cu+ ion is 1s22s22p63s23p63d10.  
The electron configuration for Nickel is 1s22s22p63s23p64s23d8 

The electron configuration Zinc is 1s22s22p63s23p64s23d10 
The electron configuration Ga+ is 1s22s22p63s23p64s23d10 

The electron configuration Argon is 1s22s22p63s23p6 
 
Based on this, none of the atoms/ions match the Cu+ electron configuration. 
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12.  
 

 
               
               
 

  
  

c) III only. 
  
  

Copper (II) sulfite → Cu2+ SO3
2- 
→ CuSO3, so 1:1 ratio. 

 
Barium hydroxide → Ba2+ OH- → BaOH2, so 1:2 ratio. 
Iron (II) nitrate → Fe2+ NO3

- → Fe(NO3)2, so 1:2 ratio. 
Magnesium carbonate → Mg2+ CO3

2- → MgCO3, so 1:1 ratio. 
Note: Please memorize your polyatomic ions! It will be hard to answer questions like this if you don’t! 

13.  
  
  
  

d) Chromium, Cr. 
  

 
Oxygen: 2 unpaired electrons. 
Nitrogen: 3 unpaired electrons. 
Arsenic: 3 unpaired electrons. 
Chromium: 6 unpaired electrons. 
Nickel: 2 unpaired electrons. 
 

14.  
 

  
  
  

d) A full 1s orbital would contain three electrons. 
  

In our universe, we know electrons have spin pairs of -1/2 and +1/2, with each subshell containing two 
electrons. In an alternative universe, there exists a third spin of 0, which follows the logic that in this 
universe, each subshell would contain three electrons. In a full 1s orbital, there would be three electrons 
present instead of the normal two that are present in our universe. 
 

15.  
  
  
  

d) 16. 
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Counting the orbitals that are present in n=4, we can see that there are 16 orbitals 

16.  
a) 14; 10; 6. 

 
 
 

 
 

17.    
 

    
    
  
   

e) 2.97 x 106 m/s. 

 
In order to answer this question, you must be comfortable with the Broglie equation and the units each 

variable must be in: 𝜆 =
ℎ

𝑚𝑣
 Where m = mass (kg), v = velocity (m/s), h = Planck’s constant (J s), and λ = 

wavelength (m) 
 
2.45 A = 2.45 x 10-10 m 
9.11 x 10-28 g = 9.11 x 10-31 kg 
h = 6.626 x 10-34 J . S. 
 
Now plug is and solve! 
 

2.45 x 10-10  = 
(6.626 𝑥 10−34)

(9.11 𝑥 10−31)𝑉
 → V = 

(6.626 𝑥 10−34)

(9.11 𝑥 10−31) (2.45 x 10^−10)
 = 2.97 x 106

 m/s 

 
18.  

 
  
  

c) decreases, increases. 
  
  

Moving along the periodic table going from right to left and top to bottom, effective nuclear charge 
DECREASES and atomic radii INCREASES. You must be comfortable with all your periodic trends in order 
to do well on this exam! 
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19.  
 

a) s; f. 
 
 
 

  

when comparing s p d f orbitals, s would have the least amount of energy, followed by p orbitals, then d 
orbitals and finally f orbitals. Orbital energy is inversely related to stability, meaning that s orbitals are 
the most stable, followed by p orbitals, the d orbitals and finally f orbitals would be the least stable. 

20.   
a) N-F < C-F < B-F < H-F. 

  
   
  
  

The greater the electronegativity is between two atoms, the more polar the bond is. N-F has the least 
difference in electronegativity, while the difference between H-F is the greatest. 
 

21.  
 

 
 

 
c) A compound composed of only nonmetals. 

 
 

 

 
You need to be comfortable comparing the differences between covalent and iconic bonds. Of the 
characteristics listed, only c applies to covalent bonds. Options a, b and d apply to ionic bonds. 
 

22.  
 

a) A compound composed of a metal on the far left of the periodic table and a nonmetal on the 
far right of the periodic table. 
b) Solid metal compounds. 

 
d) A compound that is held together by the electrostatic forces between oppositely charged 
ions. 

 
 

You need to be comfortable comparing the differences between covalent and iconic bonds. Of the 
characteristics listed, only c applies to covalent bonds. Options a, b and d apply to ionic bonds. 
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23.  
 

 
 

d) HF 
 

 
The greater the electronegativity difference, the more polar the bond is. Since fluorine is the most 
electronegative element, we expect the bond between H and F to be the most polar bond. 
 

24.  
a) Na3PO4. 
b) PCl3. 

  
d) NO2. 
e) SiF4. 

 
Options b, d and e are clearly nonmetals bound together, making them obvious choices to identify as 
polar covalent bonds. NaCl is the classic example of an ionic bond.  
 
Where students struggle with this question is option a. Na bound to PO4 is clearly an ionic bond, but 
within the PO4 molecule there are covalent bonds, making option a a correct answer. Be careful with 
questions like this! I guarantee they will put a trick like this on your exam! 

 
25.  

a) LiNO3. 
  

c) MgCl2 
d) (NH3)3PO4. 

  
 
Options a, c and d contain ionic bonds, options b and e contain only covalent bonds. 
 

26.  
 

  
  

c) P4F5; Tetraphosphorus pentafluoride. 
  
   

 
KCl → Potassium chloride 
MgBr2 → Magnesium bromide, with ionic compounds, the number of each atom is assumed. No need to 
specify dibromide. 
Option c specifies the correct name. 
NO → Nitrogen monoxide 
SF6 → Sulfur hexafluoride  
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27.  
  
  
  

d) δ- Cl-P δ+ 
  

 
This is another question that a guarantee will show up on your exam! You must understand that in a 
polar covalent bond, the partial negative charge will go to the more electronegative element and the 
partial positive charge will go to the less electronegative element. In option d, Cl is more electronegative 
that P, giving a correct distribution of the partial charges. 
 

28.  
a)  

b)  

 
Option c shows electrons not spin paired. This is a violation of the Pauli exclusion principle.  
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29.  

  
  
  
  

e) II and III. 

 
Degenerate orbitals are orbitals that contain the same amount of energy. Circles II and III contain 
orbitals at the same energy level. 
 

30.  

      

   

     

  

e) Al+2(g) → Al3+(g) + e- 

 
Ionization energy has to do with losing electrons. After two founds of ionization, the aluminum element 
would be at a +2 charge. After a third round of ionization, the +2 charge would go to a +3 charge and 
release an additional electron. 
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