2. Given the thermochemical equation:

2 HBr(g) ‑> H2(g) + Br2(l); enthalpy change = +72.4 kJ;

the heat of formation of HBr(g), in kJ/mol, must be

a. 36.2
b. 72.4
c. 144.8
d. ‑36.2
e.‑72.4

3. Given the, thermochemical equation

2 SO2(g) + O2(g) ‑‑> 2 SO3(g)

The enthalpy change is  -198.2 kJ and taking the heat of formation of gaseous sulfur dioxide to be 
‑296.1 kJ/mol,  the heat of formation of gaseous sulfur trioxide, in kJ/mol must be

a. ‑97.9

b. +97.9

c. ‑790.4

d. ‑395.2 
e. cannot be calculated without further information

4. The heat of vaporization of liquid water at 373 K is 40.7 kJ/mol. The value of the enthalpy change 
when 2.00 g of steam condenses at 373 K is

a. 2.26 kJ

b. ‑2.26 kJ
c. ‑4.52 kJ
d. 20.3 kJ
e. ‑81.4 kJ

5. A certain reaction carried out in a bomb calorimeter evolves 4180 J of heat. This is absorbed by the calorimeter which increases in temperature by 9.00°C. The calorimeter constant in J/°C, is:

7. In a certain process, a gas gives off 52 J of heat to the surroundings and does 33 J of work upon the surroundings. For this process, the change in internal energy is 
a. ‑85 J

b. ‑19 J
c. +19 J
d. +85 J  
e. some other number

8.  For a certain reaction the standard free energy change is ‑70.0 kJ at 100 K and ‑40.0 kJ at 200 K.

For this reaction,


a. Δ H is +, Δ S is + 
b. Δ H is +, Δ S is ‑  c. Δ H is ‑, Δ S is + 
d. Δ H is -, 
Δ S is ‑

9.  For the reaction in #8 , the value of Δ H is


a. ‑10. 0 kJ

b. + 40. 0 kJ
c. ‑ 70. 0 kJ  
d. ‑40.0 kJ     e.‑100.0 kJ

10. For the reaction in #8 , the value of Δ S in J / K is


a., ‑300 
b. ‑100
c. +100  .1

d. +300

e. none of these

11  For a certain reaction, Δ H +500 kJ, ΔS = 216 J/K;
Δ G at 25° C is then


a. ‑4900 kJ

b. 216 kJ
c.436 kJ

d. 495 kJ
e. 500 kJ

12. At a particular temperature a certain reaction has a Δ H of +128.9 kJ, a Δ S of 322 J/K , and a


Δ G of ‑32.1 kJ. What is the temperature?



a. 500 K

b. 0.500 K

c. 301 K

d. 188 OC
e.  2.25 K
13.   For the conversion of one mole of gallium from a solid to a liquid at its melting point, the


following data apply




Δ H = + 5.59 kJ
Δ S = 18.5 J/K

The normal melting point of 10.0 g of gallium is about

a. 290C 

b. 4.20 C 

c. 3.30 c 

d. ‑700C 

e. 150C

14. Which of the following is false?

a. Hf of H2(g)= 0.0 kJ
b. Hf of H+(aq)= 0. 0 kJ

c. SO of H2(g) =0.0 J / K   d. So of H+(aq)= 0.0 J/K

15.  The reaction 2A (g) + 2B(g)
2C(l) is spontaneous and exothermic. What are the signs of ΔG, ΔH, ΔS, 

and ΔE respectively?

a. +,+,+,-

b. +,+,-,+

c. -,-,+,-


d. -,-,-,+


e. -,-,-,-

16. A reaction for which the enthalpy change is positive and the entropy change is negative 
a. is spontaneous at all temperatures 
b. has a reverse reaction spontaneous at all temperatures 
c. will be spontaneous at low temperatures 
d.. is spontaneous at high temperatures

17. For which of the following reactions would you expect the entropy change to be closest to

zero?
a. Zn(s) + 2 H+(aq) (
Zn+2(aq) + H2(g)


b. 2 H2(g) +O2(g) (  2 H2O(g)
c. 2 H2(g) + O2(g) (  2 H2O (l)

d. N2(g) + O2(g) ===> 2 NO (g)


e. 2 NO (g) + O2(g) ====> 2 NO2(g)

12. A 50.0 g sample of aluminum (sp. ht. = 0.900 J/goC at 25.OOC absorbs 900 J of heat. Its final temperature is

a. 45.0OC


b. 50.0OC
c. 31.20C
d.28.40C

14. Given:   2 Ac2O3(s) ‑> 4 Ac(s) + 3 O2(g);

enthalpy of reaction = +3729.4 kJ .What is the heat of formation of actinium oxide, Ac2O3 ?

a. +3729.4 kJ


b. ‑3729.4 kJ

c. (‑3729.4/2) kJ

d. 2 x (‑3729.4) kJ

15. Which of the following is the chemical equation affiliated with the heat of formation of aluminum oxide, Al2O3 ?

a. 2 Al2O3(s) ‑> 4 Al(s) + 3 O2(g)

b. 4 Al(s) + 3 O2(g) ‑‑> 2 Al2O3(s)

c. 2 Al(g) + 3/2 O2(g) ‑> Al2O3(s)

d. 2 Al(s) + 3/2 O2(g) ‑> Al2O3(s).

16. The enthalpy change for the reaction below is
____    given:

Δ Hf(kJ/mol)

Mg(OH)2(s)

‑924.7

Mg2+ (aq)

     ‑462.0

H2O (1)

          ‑285.8

Mg(OH)2(s) + 4 H+(aq)
(  
Mg2+(aq) + 2 H2O  (l)
17. Given the following data:

HCl (g) ‑> 1/2 H2(g) + 1/2 Cl2(g); 
enthalpy change =+92.3 kJ.



H2O(l)
( H2(g) + 1/2 O2(g);

enthalpy change = +285.8 kJ.

what
is the enthalpy change (kJ) for the reaction

4 HCl(g) + O2(g) ‑> 2 Cl2(g) + 2 H2O(l)

a. 1512


b. ‑202.4


c. ‑574.0


d. 193.5

13.  
For a certain reaction the Δ H is ‑1898 kJ and the ΔS is  ‑0.3180 kJ/K, The reaction

becomes spontaneous


a. below about 5968 K
b. above 5968 K    c. at no temperature    d. at a temperature not given here

14. Which of the following is required for a spontaneous reaction?


a. a positive enthalpy change



b. a positive entropy change 
c. a negative change of free energy

d. rapidity
16. A reaction for which the enthalpy change is positive and the entropy change is negative


a. is spontaneous at all temperatures


b. has a reverse reaction spontaneous at all temperatures


c. will be spontaneous at low temperatures


d. is spontaneous at high temperatures
19.
A reaction for which enthalpy and entropy changes have the same sign


a. is spontaneous at low temperatures


d. can never be spontaneous


b is spontaneous at high temperatures


e. is always spontaneous


c. becomes spontaneous if the temperature changes in the right direction

1. Which of the following is not true for an exothermic reaction?

a. Heat flows from the reaction system to the surroundings.

b. The temperature of the surroundings rises.

c. The enthalpy change for the reaction is negative.

d. The products have a higher enthalpy than the reactants.

6. An endothermic reaction is carried out in a coffee‑cup calorimeter. Which one of the following is not true for this process ?

a.
The temperature of the water decreases.


b.
Heat is absorbed from the water.


c.
The enthalpy change for the reaction equals qwater​


d.
The products have a higher enthalpy than the reactants.


e.
The enthalpy change for the reaction is positive.

10. Which one of the following species does not have a heat of formation of zero ?

a. Zn(s)

b. H+(aq)
c. Br2(l)


d. O(g)

