Hess’s Law Practice Problems

***Please check back for the answers.  I will repost this document with the answers at a later date***

1.  Given the following equations and 
B2H6(g) + 6 Cl2(g) [image: image1.png]


2 BCl3(g) + 6 HCl(g)

BCl3(g) + 3 H2O(l) [image: image2.png]


 H3BO3(g) + 3 HCl(g)

[image: image3.png]


Ho/kJ = -112.5
B2H6(g) + 6 H2O(l) [image: image4.png]


 2 H3BO3(s) + 6 H2(g)

[image: image5.png]


Ho/kJ = -493.4
1/2 H2(g) + 1/2 Cl2(g) [image: image6.png]


 HCl(g)


[image: image7.png]


Ho/kJ = -92.3

Answer:  -1376 kJ
2.  Given the following equations and [image: image8.png]


Ho values, determine the heat of reaction (kJ) at 298 K for the reaction: 

2 OF2(g) + 2 S(s) [image: image9.png]


SO2(g) + SF4(g)

OF2(g) + H2O(l) [image: image10.png]


 O2(g) + 2 HF(g)

[image: image11.png]


Ho/kJ = -276.6
SF4(g) + 2 H2O(l) [image: image12.png]


 4 HF(g) + SO2(g)

[image: image13.png]


Ho/kJ = -827.5
S(s) + O2(g) [image: image14.png]


 SO2(g)



[image: image15.png]


Ho/kJ = -296.9

Answer:  -319.5 kJ
3.  Determine [image: image16.png]


Ho/kJ for the following reaction using the listed enthalpies of reaction: 

N2H4(l) + 2 H2O2(g) [image: image17.png]


N2(g) + 4 H2O(l)

N2H4(l) + O2(g) [image: image18.png]


 N2(g) + 2 H2O(l)

[image: image19.png]


Ho/kJ = -622.3 kJ
H2(g) + 1/2 O2(g) [image: image20.png]


 H2O(l)


[image: image21.png]


Ho/kJ = -285.8 kJ
H2(g) + O2(g) [image: image22.png]


 H2O2(l)


[image: image23.png]


Ho/kJ = -187.8 kJ

Answer:  -818.3 kJ
4.  Calculate the value of [image: image24.png]


Ho/kJ for the following reaction using the listed thermochemical equations: 

P4O10(g) + 6 PCl5(g) [image: image25.png]


10 Cl3PO(g)

1/4 P4(s) + 3/2 Cl2(g) [image: image26.png]


 PCl3(g)
[image: image27.png]


Ho/kJ = -306.4
P4(s) + 5 O2(g) [image: image28.png]


 P4O10(g)
[image: image29.png]


Ho/kJ = -2967.3
PCl3(g) + Cl2(g) [image: image30.png]


 PCl5(g)
[image: image31.png]


Ho/kJ = -84.2
PCl3(g) + 1/2 O2(g) [image: image32.png]


 Cl3PO(g)
[image: image33.png]


Ho/kJ = -285.7

Answer:  -610.1 kJ
5.  Given the following equations and [image: image34.png]


Ho values, determine the heat of reaction (kJ) at 298 K for the reaction: 

2 SO2(g) + 2 P(s) + 5 Cl2(g) [image: image35.png]


2 SOCl2(l) + 2 POCl3(l)

SOCl2(l)  +  H2O(l) [image: image36.png]


 SO2(g) + 2 HCl(g)
[image: image37.png]


Ho/kJ = +10.3
PCl3(l) + 1/2 O2(g) [image: image38.png]


 POCl3(l)

[image: image39.png]


Ho/kJ = -325.7
P(s) + 3/2 Cl2(g) [image: image40.png]


 PCl3(l)

[image: image41.png]


Ho/kJ = -306.7
4 HCl(g) + O2(g) [image: image42.png]


 2 Cl2(g) + 2 H2O(l)
[image: image43.png]


Ho/kJ = -202.6

Answer:  -1041.6 kJ
6.  Calculate the heat of combustion (kJ) of propane, C3H8 using the listed standard enthapy of reaction data: 

C3H8(g) + 5 O2(g) [image: image44.png]


3 CO2(g) + 4 H2O(g)

3 C(s) + 4 H2(g) [image: image45.png]


 C3H8(g)
[image: image46.png]


Ho/kJ = -103.8
C(s) + O2(g) [image: image47.png]


 CO2(g)

[image: image48.png]


Ho/kJ = -393.5
H2(g) + 1/2 O2(g) [image: image49.png]


 H2O(g)
[image: image50.png]


Ho/kJ = -241.8

Answer:  -2043.9
7.  Given the following equations and [image: image51.png]


Ho values given below, determine the heat of reaction at 298 K for the reaction: 

2 N2(g) + 5 O2(g) [image: image52.png]


2 N2O5(g)

2 H2(g) + O2(g) [image: image53.png]


 2 H2O(l)

[image: image54.png]


Ho/kJ = -571.6
N2O5(g) + H2O(l) [image: image55.png]


 2 HNO3(l)

[image: image56.png]


Ho/kJ = -73.7
N2(g) + 3 O2(g) + H2(g) [image: image57.png]


 2 HNO3(l)
[image: image58.png]


Ho/kJ = -348.2

Answer:  22.6 kJ
8.  Given the following equations and [image: image59.png]


Ho values, determine the heat of reaction at 298 K for the reaction: 

C(s) + 2 H2(g) [image: image60.png]


CH4(g)

C(s) + O2(g) [image: image61.png]


 CO2(g)


[image: image62.png]


Ho/kJ = -393.5
H2(g) + 1/2 O2(g) [image: image63.png]


 H2O(l)

[image: image64.png]


Ho/kJ = -285.8
CO2(g) + 2 H2O(l) [image: image65.png]


 CH4(g) + 2 O2(g)
[image: image66.png]


Ho/kJ = +890.3

Answer:  -252.9 kJ
