
Chem 1141 
Fall 2012 
Exam 3A 

Name:     
Please write your full name, and which exam version (3A) you have on the scantron sheet. 

Multiple Choice. [3 points each.] Record your answers to the multiple choice questions on the scantron 
sheet. 

Q1. Which element exists as a diatomic gas in its most stable form at 1 atm and 25 ºC? 
 a) helium b) carbon c) sulfur d) nitrogen e) argon 

Q2. The pressure of a gas at STP is: 
 a) 1 atm b) 1 Pa c) 1 mmHg d) 1 torr e) 1 N 

Q3. The law that states that the pressure of a gas is inversely proportional to volume is: 
 a) Avogadro’s b) Boyle’s c) Charles’ d) Gay Lussac’s e) Newton’s 

Q4. In the van der Waals equation for a gas, what does the constant b account for? 
 a) The tendency of the molecules to stick together 
 b) The molecules can be cooled down to form a liquid 
 c) The temperature conversion from degrees celcius to Kelvin 
 d) The molecules are not all diatomic 
 e) The molecules have size 

Q5. Given the following thermochemical equation: 
  H2O(s) ® H2O(l) DHº = +6.01 kJ/mol 
 calculate the value of DHº for the following reaction: 
  2H2O(l) ® 2H2O(s)   DHº = ??? 
 
 a) –6.01 kJ/mol  b) –12.02 kJ/mol   c) +6.01 kJ/mol 
 d) +12.02 kJ/mol  e) 36.1 kJ/mol 

Q6. A reaction with a negative value of DH is said to be: 
 a) Exogonic  b) Endergonic  c) Exothermic  d) Endothermic 

Q7. Given the thermochemical equation: 
  2C2H2(g) + 5O2(g) ® 4CO2(g) + 2H2O(l)   DHº = –2598.8 kJ/mol 
 Then how much heat will be released when 3 mol of C2H2 is burned? 
 
 a) 2598.8 kJ b) 866 kJ c) 7796.4 kJ  d) 1732.5 kJ  e) 3898.2 kJ 



Q8. The reaction corresponding to the standard enthalpy of formation of trinitrotoluene, C6H3N3O3(s) is: 
 a) C6H3N3O3(s) ® 6C(s) + 3H(g) + 3N(g) + 3O(g) 
 b) 6C(s, graphite) + H3(g) + N3(g) + O3(g) ® C6H3N3O3(s) 
 c) 6C(s, graphite) + 3⁄2 H2(g) + 3⁄2 N2(g) + O3(g) ® C6H3N3O3(s) 
 d) 6C(s, graphite) + 3⁄2 H2(g) + 3⁄2 N2(g) + 3⁄2 O2(g) ® C6H3N3O3(s) 
 e) 12C(s, graphite) + 3 H2(g) + 3 N2(g) + 3 O2(g) ® 2 C6H3N3O3(s) 

Q9. The term given to a particle of light is a(n): 
a) Wave b) Particle c) proton d) electron e) photon 

Q10. The expression used to calculate the probability of an electron in space: 
a) y b) y2 c) y3 d) y4  e) 1/y 

Q11. The name given to the quantum number, l 
a) principal quantum number  b) electron-spin quantum number 
c) angular momentum quantum number d) magnetic quantum number 

Q12. The electron configuration for an atom of Cr is: 
a) [He] 2s22p2 b) [Ne] 3d4 c) [Ar] 4s23d4 d) [Ar] 4s13d5 e) [Ar] 3d7 

Q13. The principle that says that the electrons in an atom prefer to enter orbitals in the same subshell with parallel 
spins, before pairing up: 
a) Hund’s rule  b) Paramagnetic rule  c) Pauli’s exclusion rule 
d) Bohr’s condition    e) Schrödinger’s equation 

Q14. What is the oxidation number of N is the compound: KNO2? 
 
a) +5 b) +3 c) –1 d) –3  e) –5 

Q15. Which SI prefix means x10–9? 
a) µ b) m c) k d) n  e) f 

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. 

Q16. [8 pts.] Write the full electron configuration and orbital diagrams for the following atoms: 
 
 a) Al 
 
 
 
 
 b) Cu 
 
 
 
 
 



Q17. [8 pts.] Given the following data: 
DHfº / kJ·mol–1 +226.6 0 –393.5 –241.8 
Compound C2H2(g) O2(g) CO2(g) H2O(g) 

 (i) Predict DHº for the following reaction: 
     2C2H2(g) + 5O2(g) ® 4CO2(g) + 2H2O(g) 
 
 
 
 
 
 
 
 
(ii) Calculate how much heat is absorbed/released (state which!) if 12.0 g of C2H2(g) and 15.0 g of O2(g) react. 
 
 
 
 
 
 
 
 
 
 
 

Q18. [8 pts.] Give a detailed explanation of how real gases differ from ideal gases. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Q19. [8 pts.] 5.0 g of Ar(g) and 5.0 g of Ne(g) is released into an empty 5.0-L container at a temperature of 17 ºC. 
Calculate the partial pressures of each gas, the mole-fractions of each gas, and the total pressure inside the 
container. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Q20. [8 pts.] A 4.51 g sample of a metal at 182 ºC is dropped into a calorimeter containing 43.2 g of water at 5.1 ºC. 
Given that the water has a specific heat of 4.184 J/g·ºC, and assuming that the calorimeter forms a perfectly 
isolated system, calculate the specific heat of the metal if the final temperature of the system is 8.4 ºC. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Q21. [5 pts.] Calculate the empirical formula of a substance containing 40.1 percent carbon, 6.6 percent hydrogen, 
and 53.3 percent oxygen by mass. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Q22. [10 pts.] Write the molecular, full-ionic, and net-ionic equation for the reaction between aqueous sodium 
carbonate and aqueous magnesium nitrate. 
 
 Molecular: 
 
 
 
 Full-Ionic: 
 
 
 
 Net-Ionic: 
 
 
 
 

BONUS Question 

Sketch and label the five different 3d orbitals. 
  



Partial List of Solubility Rules 

 
Useful Information: 
pV=nRT 

  
1 atm = 760 mmHg = 101325 Pa  

M1V1 = M2V2   NA = 6.022 x 1023 q = m·s.Dt q = C·Dt 

c = nl    E = hn  c = 3.00 x 108 m/s h = 6.626 x 10–34 J·s 

  RH = 2.18 x 10–18 J    
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