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Useful Constants: Avogadro’s constant = 6.023 × 1023 mol-1;  c = 3 × 108 m.s–1;  
   R = 0.0821 L.atm.mol–1.K–1        h = 6.63 × 10–34 J.s. 
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 CHOOSE THE BEST ANSWER IN THE FOLLOWING:               (2 Points each) 

 
1. Which combination of quantum numbers is not allowed? 

         n           l           ml           ms 
A) 6             -5 -1 ½ 
B) 6    5 -5 ½  
C) 8              2  2 ½  
D) 9     8        -4             ½  
E) All are allowed. 

 
 

2. A 8.13-L sample of carbon monoxide is collected at 55 oC and 0.892 atm. What volume 
will the gas occupy at 1.05 atm and 20.oC? 
A) 8.55 L 
B) 7.73 L 
C) 2.51 L 
D) 6.17 L 
E) 22.4 L 

 
 

3. Calculate the root mean square velocity for the O2 molecules in a sample of O2 gas at 
18.0 oC. (R = 8.3145 J/K.mol) 
A) 2.868 × 1026 m/s 
B) 275.0 m/s 
C) 15.06 m/s 
D) 118.5 m/s 
E) 476.3 m/s 

 
 

4. What is the wavelength of light that is emitted when an excited electron in the hydrogen 
atom falls from n = 5 to n = 3?                                        Note: En =  2.18 × 10-18 J (1/n2) 
A) 1.55 × 10–19 m 
B) 7.80 × 105 m 
C) 8.21 × 10–7 m 
D) 1.28 × 10–6 m 
E) 2.18 × 10-18 m 

 
 

5. When the equation Cl2 → Cl– + ClO3
– (basic solution) is balanced using the smallest 

whole-number coefficients, the coefficient of OH– is: 
A) 3 
B) 6 
C) 2 
D) 1 
E) 4 
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6. Light can have a wavelength of 581 nm. The energy of a photon of this light is 
A) 5.16 × 1014 J 
B) 3.42 × 10–19 J 
C) 2.92 × 1018 J 
D) 5.81 × 10–7 J 
E) 1.15 × 10–31 J 

 
 

7. Calcium hydride reacts with water according to the equation: 
   2 2 2 2( ) 2 ( ) 2 ( ) ( ) ( )CaH s H O l H g Ca OH s+ → +
If 84.0 g of CaH2 and 36.0 g of H2O were mixed, what would be the produced volume 
of H2 at 273 K and a pressure of 1403 torr? 
A) 437 L 
B) 24.2 L 
C) 44.8 L 
D) 12.1 L 
E) none of these 

 
 
 
 

8. It is found that 250. mL of a gas at STP has a mass of 1.65 g. What is the molar mass? 
A) 22.4 g/mol 
B) 54.3 g/mol 
C) 6.60 g/mol 
D) 11.2 g/mol 
E) 148 g/mol 

 
 

9. You have 23.5 g of O2 gas in a container with twice the volume as one with CO2 gas. 
The pressure and temperature of both containers are the same. Calculate the mass of 
carbon dioxide gas you have in the container. 
A) 16.2 g 
B) 32.3 g 
C) 1.47 g 
D) 0.367 g 
E) 23.5 g 

 
 
 
 

10. The electron configuration of indium (In) is 
A) 1s22s22p63s23p63d104s24d104p1 
B) 1s23s22p63s23p64s24p64d105s25d105p1 
C) 1s22s22p63s23p63d104s24p64d105s25p1 
D) 1s22s22p63s23p63d104s24p64d105s25p15d10 
E) 1s22s22p63s23p63d104s24p64d104f145s25p1 
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11. The oxidation number of Fe in K3Fe(CN)6 is 

A) +3 
B) +2 
C) +1 
D) −3 
E) −4 

 
 
 

12. Which of the following would have a higher rate of effusion than C2H2? 
A) CO2 
B) N2 
C) CH4 
D) O2 
E) Cl2 

 
 

13. How many electrons can be described by the quantum numbers n = 3, l = 3, ml = 1? 
A) 6 
B) 0 
C) 10 
D) 14 
E) 2 
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Answer Key 
 

1. A 
2. D 
3. E 
4. D 
5. B 
6. B 
7. B 
8. E 
9. A 

10. C 
11. A 
12. C 
13. B 

 
 
 
 
 
 
 


