
Chem 1141 
Fall 2012 
Exam 4A 

Name:     
Please write your full name, and which exam version (4A) you have on the scantron sheet. 

Multiple Choice. [4 points each.] Record your answers to the multiple choice questions on the scantron 
sheet. 

Q1. What is the effective nuclear charge felt by the valence electrons in an oxygen atom? 
 a) 1+ b) 2+ c) 4+ d) 6+ e) 8+ 

Q2. Which is the correct electron configuration of Cu+? 
 a) [Ar] 4s1 b) [Ar] c) [Ar] 4s13d9 d) [Ar] 4s23d8 e) [Ar] 3d10 

Q3. Which of the following is a valid Lewis structure for the sulfite ion, SO3
2–? 

 a)  b)  c)  

 d)  e)  

Q4. What is the formal charge on the nitrogen atom in the following structure: 

   
 a) 2+ b) 1+ c) 0 d) 1– e) 2– 



Q5. What is the hybridization of the carbon atom in the following molecule: 

  
 a) sp b) sp2 c) sp3 d) sp3d e) sp3d2 

Q6. How many sigma and pi bonds are there in the previously drawn molecule? 
 a) 4 sigma, 0 pi  b) 3 sigma, 1 pi  c) 2 sigma, 2 pi 
 d) 1 sigma, 3 pi  e) 0 sigma, 4 pi 

Q7. Which of the following is isoelectronic to Cs+? 
 a) Ba2+ b) I+ c) H+ d) Rb+ e) Te4+ 

Q8. Breaking bonds releases energy, and making bonds requires energy. 
 a) TRUE b) FALSE 

Q9. Order the following atoms according to atomic radius: 
 a) Li < B < Ga  b) Li < Ga < B  c) Ga < Li < B 
 d) Ga < B < Li  e) B < Li < Ga 

Q10. What bond angles are present in a molecule with trigonal bipyramidal geometry? 
 a) 90º and 109.5º b) 109.5º and 120º c) 90º and 120º 
 d) 60º and 90º  e) 109.5º and 180º 

Q11. Give the number of protons (p), neutrons (n), and electrons (e) in one ion of  
 a) 12p, 25n, 10e b) 25p, 13n, 15e c) 13p, 12n, 11e  
 d) 12p, 13n, 14e e) 12p, 13n, 10e 

Q12. Which is the correct formula for iron(III) nitride? 
 a) FeN3 b) Fe(NO3)3 c) FeN d) Fe(NO2)3 e) Fe2(NO3)3 

Q13. Which substance is oxidized in the following chemical equation? 
 
  PbO2 + Pb + 2H2SO4 ¾® 2PbSO4 + 2H2O 
 
 a) PbO2 b) Pb c) H2SO4 d) PbSO4 e) H2O 

12
25Mg2+



Short Response. 
Show all work to receive credit. You must use the factor-label (conversion-factor) method for all conversions. Be sure to show all units and 
write your answers using the correct number of significant figures or decimal places. 

Q14. [8 pts.] Explain the trend in atomic radius moving (i) across and (ii) down the periodic table. 
 
 (i) 
 
 
 
 
 
 (ii) 
 
 
 
 
 

Q15. [10 pts.] Write out three possible resonance structures for the NCO– anion. (C = central atom.) Calculate the 
formal charges on each atom, and explain which resonance structure(s) would be the most favored. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Q16. [12 pts.] Is SCl4 polar or non-polar? As part of your answer, you should include a valid Lewis structure, a 
sketch of the molecular geometry. Be sure to explain your answer in detail. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Q17. [10 pts.] Give a valence bond description of the bonding in tetrachloroethylene: 

    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Q18. [8 pts.] 82.0 mL of 1.44 M H2SO4(aq) is added to 1.09 g of LiHCO3(s). What volume of gas is produced at a 
temperature of 36 ºC and a pressure of 0.979 atm? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BONUS Question 

Write the name and formula of eight polyatomic ions: 
 
      FORMULA  NAME 
i) 
 
ii) 
 
iii) 
 
iv) 
 
v) 
 
vi) 
 
vii) 
 
viii) 

  



Useful Information: 
pV=nRT 

  
1 atm = 760 mmHg = 101325 Pa  

M1V1 = M2V2   NA = 6.022 x 1023 

R = 0.08206 atm ⋅L
mol ⋅K


