
CHEM 102 WINTER 2007: PRACTICE FOR HE2 
 
1 Sketch the qualitative change in enthalpy as a function of temperature as a sample of ice at –10oC 
is heated to eventually become steam at 125 oC, the pressure throughout being 1.00 atm. 
 
2 Arrange the following in order of increasing boiling point, giving your reasons: 
 
HF He LiF F2 

 
3 Explain the differences in the following boiling points: 
 
HF 293K; HCl 188K;  HBr 206K; HI 238K. 

 
4. Describe and discuss the different types of interparticle forces you would expect in the following 
SOLIDS, and predict the order of their melting points: 
 
 Xe(s)  LiF(s)  H2O(s) 
 
5 An element crystallizes in a body-centered cubic lattice. The unit cell edge is 286 pm and the 
density of the crystalline element is 7.92 g/cm3. (a) Sketch the unit cell of this element. (b) How 
many atoms of the element are present in the unit cell? (c)Calculate the atomic mass of the element. 

 

6. For the reaction CH3CHO(g) = CH4(g)  +  CO(g) at 800K the following initial rate data were 

obtained: 

 

Concentration [CH3CHO(g)] /M  0.010  0.020  0.030 

 

Initial rate  -d[CH3CHO(g)]/dt M/s  9.0 x 10-7 3.6 x 10-6 1.43 x 10-5 

 

 

6.1 Determine the order of the reaction in CH3CHO 

6.2 Write down the rate equation for the reaction. 

6.3 Calculate the value of the rate constant, including its units. 

6.4 Predict the reaction rate at 800K if [CH3CHO(g)] /M = 0.050 

6.5 What information does your answer to 6.2 give about the mechanism of this reaction? 

 

7. At 592K NO2(g) decomposes to NO(g) and O2(g). (Write the balanced equation!) 

The rate constant is 0.516 L/mol s.  

7.1 What is the order of this reaction? [Hint: look at the units of k] 

7.2 The rate constant at 627K is 1.70 L/mol s; calculate the activation energy. 

 

8. The complex ion RoCoCl2+hydrolyses in water according to the following equation: 

 

RoCoCl2+    +   H2O    =    RoCo(H2O)3+   +  Cl-   Concentration/time data at 325K are: 

 

T/min   0 40.0 100.0 160.0 200.0 270.0 

[complex ion]/M  0.0201 0.0183 0.0153 0.0127 0.0119 0.0096 

8.1 Is the reaction first or second order in [complex ion] ? 



8.2 Calculate the value of the rate constant, with the TIME unit in s. 

 

9. Sketch a phase diagram for carbon dioxide, a substance that sublimes directly from solid to gas 

at 1 atm. Show clearly the triple point and the critical point, and explain their significance. 

 

10. Use a band diagram to explain the difference between a metal and a semiconductor. 

 

11. A reaction RBr  +  OH-  =  ROH  +  Br- is found to be first order in each reagent and second 

order overall. 

11.1 How could these orders of reaction have been established? 

11.2 Two mechanisms have been suggested for the reaction: 

(a)  RBr   =   R+  +  Br-   (slow);  R+   +   OH-  =  ROH  (fast) 

(b)  RBr   +   OH-   =   ROH   +   Br-   (slow) 

 

Explain how the observed reaction orders allow you to distinguish between these mechanisms.   

 

 

 

 

 

 
 

 


