
Assignment 11  
 

1- List the three states of matter in order of increasing molecular disorder. 

a) solid < liquid < gas 

b) liquid < solid < gas 

c) gas < liquid < solid 

d) gas < solid < liquid 

e) liquid < gas < solid 

 

2- What kind of attractive forces must be overcome to sublime CO2? 

a) dipole-dipole attraction 

b) London dispersion 

c) hydrogen bonding 

d) van der Waals forces 

e) all of these 

 

3- The enthalpy of fusion for water is 6.0 kJ/mol and its molar heat capacity is 75 J/mol-K. How many kJ of heat 

 would it take to convert 50. g of ice at 0°C to liquid water at 22°C? (Hvap = 38.0 kJ/mol) 

a) 120 kJ 

b) 3.8 × 10
2
 kJ 

c) 17 kJ 

d) 4600 kJ 

e) 21 kJ 

 

4- When the pressure over a liquid is decreased, the boiling point of the liquid will 

a) decrease. 

b) increase. 

c) increase or decrease. 

d) remain the same. 

 

5- The triple point of CO2 is at 5.11 atm and −56.4°C, and the critical point is at 73 atm and 31.1°C. Which of  

 the following statements is incorrect? 

a) Solid and gas cannot exist above 73 atm. 

b) Sublimation occurs at pressures below 4 atm. 

c) Liquid can exist for pressures less than 73 atm. 

d) Solid can exist above 73 atm. 

e) Condensation is not possible above 32°C. 

(Both solid, when T is low enough, and gas, when T is high enough, can 

exist above 73 atm.) 

 
 

6- Which one of the following is not characteristic of a liquid? 

a) flows readily 

b) has a distinguishable or visible surface 

c) diffusion within it occurs rapidly 

d) is almost incompressible 

e) has a density quite close to that of the solid state 

 

7- Predict the order of the melting points (from highest to lowest) of NH3, CH4, SiH4, and GeH4. 

a) NH3 > GeH4 > SiH4 > CH4 

b) NH3 > SiH4 > CH4 > GeH4 

c) GeH4 > SiH4 > CH4 > NH3 

d) CH4 > SiH4 > GeH4 > NH3 



e) NH3 > CH4 > SiH4 > GeH4 

 

8- Which of these molecules can form hydrogen bonds? 

a)  

b)  

c)  

d)  

e) none of the above 

 

9- Which one of the following statements is incorrect? 

a) The enthalpy of vaporization is less than the enthalpy of melting. 

b) The enthalpy of sublimation is greater than the enthalpy of vaporization. 

c) The enthalpy of deposition is more negative than the enthalpy of freezing. 

d) The enthalpy of sublimation is the negative of the enthalpy of deposition. 

e) The enthalpy of vaporization is the negative of the enthalpy of condensation. 

 

10- The curve below was generated by measuring the heat flow and temperature of a solid as it was heated. 

Which portion of this curve corresponds to the melting of that substance? 

a) A 

b) B 

c) C 

d) D 

e) E 

 
 

11- What do the lines in a phase diagram represent? 

a) Three phases are in equilibrium. 

b) The distinction between two phases disappears. 

c) Two phases are in equilibrium. 

d) Only one phase is present. 

 

12- Refer to the phase diagram shown below for an unidentified organic compound X: 

       In what state of matter does this organic compound exist at 273 K 

       And 1 atm? 

a) mixture of solid and liquid 

b) solid 

c) liquid 

d) gas 

e) mixture of liquid and gas 

 

 



 

13- Which is the best statement comparing the nematic liquid-crystalline phase and the ordinary liquid phase? 

a) There is no special alignment in an ordinary liquid, while nematic phases are aligned along their 

long axis. 

b) There is no special alignment in an ordinary liquid, while nematic phases are aligned along several 

directions. 

c) They both pass through an intermediate phase upon heating. 

d) There is no special alignment in an ordinary liquid, while nematic phases are aligned along their 

short axis. 

 

14- What is a characteristic of the molecules that form liquid crystals? 

a) contain no double bonds 

b) short and stiff 

c) long, rod like, and rigid 

d) spherical 

e) long and very flexible 

 

15- Which type of liquid crystal is colored and changes color with temperature? 

a) smectic 

b) cholesteric 

c) nematic 

 

16- Identify the types of intermolecular forces that are present in C3H8 and CH3OCH3 and select the substance 

that has the highest boiling point. 

a) C3H8, dispersion; CH3OCH3, dispersion, dipole; CH3OCH3, highest boiling point 

b) C3H8, dispersion; CH3OCH3, dispersion; CH3OCH3, highest boiling point 

c) C3H8, dispersion, dipolar; CH3OCH3, dispersion, dipole; C3H8, highest boiling point 

d) C3H8, dispersion; CH3OCH3, dispersion, dipole; C3H8, highest boiling point 

e) C3H8, dispersion; CH3OCH3, dispersion; C3H8, highest boiling point 

 

17- Rationalize the difference in boiling points between CH2BrCl (68°C) and CH3Br (3.5°C). 

a) CH2BrCl is less polarizable than CH3Br. 

b) CH2BrCl has a dipole moment, and CH3Br does not have a dipole moment. 

c) CH2BrCl does not have a dipole moment, and CH3Br has a dipole moment. 

d) CH2BrCl can hydrogen bond. 

e) CH2BrCl is more polarizable than CH3Br. 

 

18- Which pairs of substances below would produce ion-dipole forces of attraction? 

a) KBr, C6H6 

b) RbBr, LiNO3 

c) C6H11O6, CH3OH 

d) C10H8, C6H6 

e) KBr, H2O 

 

19- Which of these molecules can form hydrogen bonds? 

a) CH3F 

b) BH3 

c) HOCH3 

d) PH3 

e) N(CH3)3 

 

 

 



20- In which case can hydrogen bonding not occur between like molecules?  

       (i) NH3  (ii) (CH3)2NH  (iii) CH3-O-CH3 (iv) CH3COOH 

a) ii and iv only 

b) iii and iv only 

c) iii only 

d) iv only 

 

21- Which one of the following is an exothermic process? 

a) Melting 

b) Subliming 

c) Freezing 

d) Boiling 

e) none of the above 

 

22- Freon-11, which has the chemical formula CCl3F, has a normal boiling point of 23.8°C. The specific heats of 

      CCl3F(l) and CCl3F(g) are 0.87 J/g·K and 0.59 J/g·K, respectively. The heat of vaporization is 24.75 kJ/mol.  

      Calculate the heat required to convert 10.0 g of Freon-11 from a liquid at −50.0°C to a gas at 50.0°C. 

a) 2.5 kJ 

b) 0.64 kJ 

c) 2.6 kJ 

d) 0.15 kJ 

e) 1.8 kJ 

 


