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1. Calculate ΔH for the reaction 2 C(s) + O2(g) ------> 2 CO(g) 

given the following chemical equations and their respective enthalpy changes: 

 
 
Answer: 

  
 
 
2. What is energy in Joules of one photon of yellow light with a wavelength of 589 nm? 
For full credit, show all work, use units, and report your answer to the correct number of 
significant figures. 
 
Answer: 



 

 

3. Which of the following phase change is exothermic? 

 
a) H2O(s)--->H2O(l)  

b) H2O(s)---> H2O(g)  

c) H2O(g)---> H2O(l) 

d) H2O(l)---> H2O(g)  

e) None of the above 

Heat given up (released). 

 

4. Given the following reactions, 
2S(s) + 3O2 (g) → 2SO3 (g) ΔH=–790kJ 
S(s) + O2 (g) → SO2 (g) ΔH=–297kJ 
 

What is ΔH° for the reaction 2SO2 (g) + O2 (g) → 2SO3 (g)? 
 

a) 196kJ  

b) –196kJ  

c) 1087kJ  



d) –1384kJ 

 

5. A student must use 225 mL of hot water in a lab procedure. Calculate the amount of 
heat required to raise the temperature of 225 mL of water from 20.0 °C  to 100.0 °C. 
(Density of water is 1.00 g/mL) 

Solution: 

- since the density of water is 1.00 g /mL, the mass of 225 mL of water is 225 g 

- c for water is 4.184 J/g g°C 

q = mcAT 

q = (225 g)(4.184 J/gg°C)(100.0°C - 20.0 °C) 

= 755312 J = 75.5 kJ 

 

 

6. If 5000 J of thermal energy was added to a 100 kg block of silver at 45°C. What is the 
new temperature of the block of silver? Specific heat of silver is 235 J/kg°C. 

 

Answer:  

5000 J= 100 kg x 235 J/kg°C. x (Tf-45°C)  

x=45.213 °C 

 

7. A system releases 300 J of heat and has 650 J of work done on it by the 
surroundings. What is the change in the internal energy of the system? 
 
Answer: +350 
Exothermic = -300 J 
Endothermic= +650 J 



 

 

8. Calculate ΔH for the reaction 4 NH3 (g) + 5 O2 (g) → 4 NO (g) + 6 H2O (g), from the 
following data. 

N2 (g )+ O2 (g) → 2 NO(g) ΔH = -180.5 kJ 

 

N2 (g) + 3H2 (g) → 2 NH3 (g) ΔH = -91.8 kJ 

 

2H2 (g) + O2 (g) → 2 H2O(g) ΔH = -483.6 kJ 

 

Answer:  

 

 

 

9. Which one of the following electron configurations represents an excited state?  

 
a) 1s2 2s1 2p3 b) 1s22s2 2p3 

c) 1s2 2s2 2p5 d) 1s2 2s22p6 3s2  

e) all of the above are excited state electron configurations 

f) none of the configurations represent an excited state 



Excited state electron configuration shows an electron becoming excited and jumping 
into a higher orbital. 

 

10. Consider the following set of quantum numbers: n = 3, l = 2, ml = –2, ms = + 1/2 

A. What orbital does this set of quantum numbers correspond to?  

a) 2p b) 3s c) 3p d) 3d e) 3f 

B. How many electrons in a single atom can have this set of quantum numbers?  

a) 1 b) 2 c) 3 d) 4 e) unlimited 

C. Which quantum number indicates the orientation of the orbital? 

a) n b) l c) ml d) ms e) none of them 

D. Write the quantum number for another electron in the same orbital. 

 

Answer:  

 

11. Which of the following is the electron configuration of the Fe2+ ion?  

a)1s2  2s2  2p6  3s2  3p6  3d6  4s2   

b) 1s2  2s2  2p6 3s2  3p6  3d4  4s2  

c)1s2  2s2  2p6 3s2  3p6 3d6 

d) 1s2  2s2  2p6  3s2  3p6  3d8 4s2  



e) none of the above 

 

12. Which of the following ions is isoelectronic with Ne? 

a) O2–  

b) F–  

c) Na+  

d) Mg2+  

e) all are isoelectronic with Ne 

Isoelectronic is having the same number of electrons 

 

13. Write the condensed electron configuration of a ground-state vanadium atom. 

 

 

14. Which one of the following represents an impossible set of quantum numbers for an 
electron in an atom? (given in the order n, l, ml, and ms) 

a) 3, 2, -2, 1/2  

b) 4, 0, 0, 1/2  

c) 3, 3, 3, 1/2  

d) 5, 3, 0, 1/2  

e) 5, 3, 2, ½ 

L = (n-1) 

 



15. Electrons are added one at a time to the orbital boxes from lowest energy to highest 
in the energy level diagram. 

A. Aufbau’s Principle 

B. Hund’s Rule 

 

16. For degenerate orbitals, no pairing occurs until each orbital box is occupied by an 
electron. 

A. Aufbau’s Principle 

B. Hund’s Rule 

 

17. Which of the following is the correct orbital diagram for the ground-state electron 
configuration of phosphorus? Explain what is wrong with each of the others. 

 

 
 
B is correct 
A not every shell has an opposite spin 
C Each orbital must contain one electron before a pair of electrons is filled 
D three unpaired electrons must have same spin 

 



18. Calculate ΔE for a system undergoing an endothermic process in which 15.6 kJ of 
heat flows and where 1.4 kJ of work is done on the system. 

 

ΔE=q+w 

q= +15.6kJ (endothermic) w=+1.4kJ 

ΔE=15.6kJ + 1.4 kJ = 17.0 kJ 

 

19. Calculate the wavelength of radiation with a frequency of 8.0 x 1014 Hz. 

λ = c/f 

(c) = 3.0 x 108 m/s 

λ = 3.0 x 108 m/s / 8.0 x 1014 

3.8 × 10-7 m 


