CHAPTER 5 Sample Questions
30. If 245 J is required to change the temperature of 14.4 g of chromium by 38.0 °C, what is the specific heat capacity of chromium?

a) 0.448 J/g·°C

b) 2.23 J/g·°C

c) 4.18 J/g·°C

d) 4.68 J/g·°C
     e) 92.8 J/g·°C

31. MgO reacts with water to form Mg(OH)2. If 5.00 g MgO is combined with 100.0 g H2O in a coffee cup calorimeter, the temperature of the resulting solution increases from 22.3 °C to 32.9 °C. Calculate the enthalpy change for the reaction per mole of MgO. Assume that the specific heat capacity of the solution is 4.18 J/g·°C.

a) -37.5 kJ
b) -93.0 kJ
c) -577 kJ
d) -1.11 × 103 kJ
e) -4.65 × 103 kJ

32. Determine the heat of condensation of titanium(IV) chloride,

TiCl4(g)  →  TiCl4()

 
given the enthalpy changes for the reactions below.

Ti(s)  +  2 Cl2(g)  →  TiCl4()

ΔH° = -804.2 kJ

Ti(s)  +  2 Cl2(g)  →  TiCl4(g)

ΔH° = -763.2 kJ

a) -1567.4 kJ
b) -41.0 kJ
c) +1.054 kJ
d) +41.0 kJ
e) +1567.4 kJ

33.
Calculate the enthalpy change (ΔH) for the reaction below, 



Br2(g)  +  3 F2(g)  →  2 BrF3(g)

given the bond enthalpies of the reactants and products.

	Bond
	Bond Enthalpy

(kJ/mol·rxn)

	Br-Br
	193

	F-F
	155

	Br-F
	249


a) -836 kJ
b) -89 kJ
c) +89 kJ
d) +99 kJ
e) +836 kJ

34. Calculate ΔH° for the combustion of gaseous dimethyl ether, 

CH3OCH3(g)  +  3 O2(g)  →  2 CO2(g)  +  3 H2O()

using standard molar enthalpies of formation.

compound


ΔHf° (kJ/mol)

CH3OCH3(g)


-184.1

CO2(g)



-393.5

H2O()



-285.8

a) -76.4 kJ
b) -495.2 kJ
c) -863.4 kJ
d) -1460.3 kJ
e) -1828.5 kJ 

35. A chunk of magnesium weighing 19.3 grams and originally at 97.20oC is dropped into an insulated cup containing 75.9 grams of water at 21.83oC. 

Assuming that all of the heat is transferred to the water, the final temperature of the water is [image: image1.wmf]

oC. [image: image2.wmf]
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36. The following information is given for aluminum at 1atm:

	boiling point = 2467oC
	[image: image3.png]


Hvap(2467oC) = 1.053E+4 J/g

	melting point = 660.0oC
	[image: image4.png]


Hfus(660.0oC) = 398.4 J/g

	specific heat solid= 0.9000 J/goC
	

	specific heat liquid = 1.088 J/goC
	




A 48.60 g sample of liquid aluminum at 913.0 oC is poured into a mold and allowed to cool to 26.0 oC. How many kJ of energy are released in this process. Report the answer as a positive number.

37. Identify the line segment on the following diagram where the heat of fusion is used to calculate energy flow.
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	[image: image7.wmf]
	line segment B-D

	
	[image: image8.wmf]
	line segment A-B

	
	[image: image9.wmf]
	line segment H-J

	
	[image: image10.wmf]
	line segment D-F

	
	[image: image11.wmf]
	line segment F-H


Chapter 19 Sample Questions

1. Consider the following reaction: 
O2N-NO2 ( 2 NO2 


a. What is the sign of (S for this reaction?
positive     or    negative


b. What is the sign of (H for this reaction?
positive     or    negative


c. In which temperature range will this reaction be thermodynamically favored? 

(see choices in the next question)

2. If a reaction has negative S and negative H, it will: (choose one)

    
a. occur only at high temperature
b. occur only at low temperature


c. occur at all temperatures

d. not occur at any temperature
6. Circle each of the below processes that represent an increase in entropy. Circle all that apply.

2H2O(g) + 2SO2(g) [image: image12.png]


2H2S(g) + 3O2(g)

CaCO3(s) [image: image13.png]


CaO(s) + CO2(g)

2NO(g) + Br2(g) [image: image14.png]


2NOBr(g)

19 g C6H6 (liquid, 241K) [image: image15.png]


19 g C6H6 (liquid, 291K)

5 mol Ne (5.42 L, 191K) [image: image16.png]


5 mol Ne (1.8 L, 191K)

15. Consider the important industrial reaction to make ammonia, NH3.



I2(s) + H2(g) (  2 HI(g)

(Horxn =  -92.22 kJ/mol

a. Showing your work, calculate the entropy change for the universe if this reaction were to occur at 350 K. 

Is the reaction thermodynamically favored at this temperature?

b. What is (Go for the reaction at 298 K? 

Is the reaction product favored at 298 K?    yes     or    no

c. In what temperature range will this reaction be favored? Circle one, and fill in a temperature IF you choose one of the ones on the right side.


At all temperatures.


Above _______ K.

At no temperature.


Below _______ K.

16. Using free energy of formation values (get them from OWL), calculate (Go for the following reaction:

CaC2(s) + 2 ½ O2(g) ( CaO(s) + 2 CO2(g)

17. The standard entropy of Ca(OH)2(aq) is negative. Why is that?
CHAPTER 11 Sample Questions
1. What type of IMFs are responsible for:

a. Holding liquid hexane (CH3CH2CH2CH2CH2CH3) in the liquid state.

b. The negative enthalpy of hydration of an Al3+ ion in water.


c. Between molecules of NH3 and H2O in an aqueous solution of ammonia.

2. Rank the following in terms of IMF strength:

H2O, CH4, CH3OH, NaCl

3. What type(s) of intermolecular forces are expected between PO(OH)3 molecules?

[image: image17.png]




Indicate with a Y (yes) or an N (no) which apply.

	dipole forces
	[image: image18.wmf]
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	induced dipole forces
	[image: image21.wmf]
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	hydrogen bonding
	[image: image24.wmf]
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4. What type(s) of intermolecular forces are expected between BCl3 molecules?

[image: image27.png]




Indicate with a Y (yes) or an N (no) which apply.
	dipole forces
	[image: image28.wmf]
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	induced dipole forces
	[image: image31.wmf]
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	hydrogen bonding
	[image: image34.wmf]



 HTMLCONTROL Forms.HTML:Option.1 [image: image35.wmf]Y [image: image36.wmf]N 


So(I2(s)) =  116.1 J/K(mol


So(H2(g)) =  130.68 J/K(mol


So(HI(g)) = 206.5 J/K(mol
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