PASS MOCK EXAM – FOR PRACTICE ONLY 

Course: __CHEM 1002 A/V___  Facilitator: ___Saumya Bansal______

Dates and locations of mock exam take-up: ______TBA________


IMPORTANT: 

It is most beneficial to you to write this mock midterm UNDER EXAM CONDITIONS. This means: 

• Complete the midterm in _3_ hour(s). 
• Work on your own. 
• Keep your notes and textbook closed. 
• Attempt every question. 

After the time limit, go back over your work with a different colour or on a separate piece of paper and try to do the questions you are unsure of. Record your ideas in the margins to remind yourself of what you were thinking when you take it up at PASS. 

The purpose of this mock exam is to give you practice answering questions in a timed setting and to help you to gauge which aspects of the course content you know well and which are in need of further development and review. Use this mock exam as a learning tool in preparing for the actual exam. 

Please note: 

· Come to the PASS session with your mock exam complete. There, you can work with other students to review your work. 

· Often, there is not enough time to review the entire exam in the PASS session. Decide which questions you most want to review – the facilitator may ask students to vote on which questions they want to discuss.

· Facilitators do not bring copies of the mock exam to the session. Please print out and complete the exam before you attend.

· Facilitators do not produce or distribute an answer key for mock exams. Facilitators help students to work together to compare and assess the answers they have. If you are not able to attend the PASS session, you can work alone or with others in the class. 

DISCLAIMER: PASS handouts are designed as a study aid only for use in PASS workshops.  Handouts may contain errors, intentional or otherwise.  It is up to the student to verify the information contained within. PLEASE NOTE: THIS HANDOUT IS NOT TO BE POSTED ON THE INERNET


Part A. Answer all twelve questions with a few sentences or equations (5 marks each).

1. If the activation energy for a reaction is positive, how does its rate constant vary with temperature? How do you know?






2. What will be the effect on the equilibrium constant of a reaction if we add some reactant?






3.  Name five functional groups in organic chemistry containing the carbonyl (C=O) group.













4  During the corrosion of a piece of iron, the loss of iron metal may occur at a different place         than the deposition of iron oxide. Why can this occur?














5.  What will be the effect on the equilibrium position of the reaction H2(g) + I2(g)  2 HI(g) if we increase the pressure?















6.  Why do elements with a low ratio of neutrons to protons tend to decay via alpha particle emission?













7. Why does the pH of a buffered solution not change much if small amounts of acid
 or base are added to it?














8. Will the reaction CS2(g) + 3 O2(g) → CO2(g) + 2 SO2(g) be spontaneous at high or low temperature? Why?
	














9. For the reaction CO2(g)  → CO(g) + ½ O2(g), a plot of versus time yields a straight line. Is this a first order reaction? Explain why or why not?












10. Describe what happens in an electron capture process, and how it is observed.















11. How does a catalyst increase the rate of a reaction?
	














12.  All spontaneous nuclear reactions proceed because energy is released. Why is energy released during alpha decay?
	













Part B. Answer all three questions B1, B2 and B3 (20 marks each).

B.1 a) Name the four steps in a radical polymerization process.








b) Define the term Lewis Base


c) What are the two functional groups present in a protein?


d) What is a glycosidic linkage?


e) What are the components of DNA? What is a phosphodiester bond?



f) Name 4 allotropes of carbon. Indicate hybridization state if required. 




B.2  Name these compounds. (Warning: There could be reverse naming on the exam as well)
[Pt(NH3)5Cl]Br3


 [Pt(H2NCH2CH2NH2)2Cl2]Cl2


 [Co(H2NCH2CH2NH2)3]2(SO4)3


Na2[NiCl4]


 K4[Fe(CN)6]


b) What is boron used for in a nuclear reactor?






c) Which of Ni or Pd is more likely to be found in nature as a oxide rather than an sulphide? Why?
	






B.3 .[8] Balance the following nuclear reactions by filling in the blanks:



(i) ____________



(ii) _________
 


(iii) ____________



(iv) ____________

b)  The Dead Sea Scrolls, Hebrew manuscripts of the books of the Old Testament, were discovered in 1947. The activity of 14C in the linen wrappings of the books is 11 min-1 g-1. The activity of 14C in living material is 14 min-1 g-1. Calculate the age of the linen (in years). The half-life of 14C is 5730 years.









c) The reaction that produces 14C is . Calculate the energy change associated with this reaction in kJ/mol. The masses of the species are: 14N = 14.003074 amu, 14C = 14.003241 amu, 1H = 1.007825 amu and 1n = 1.008665 amu. 1 amu = 1.66 x 10-27 kg. c = 3.00 x 108 m s-1.







Part C. Answer any three of the five questions C1 – C5. If you answer more than three, the best three will be used to calculate your mark (20 marks each).
 
C.1 In the commercial production of aluminum metal, Al+3 is reduced to Al(s).
	(a) If the reduction cell is operated at a current of 100,000 A, how long will it take to produce 1000 kg of aluminum metal?

	















	(b) How much electrical power is used if the cell is operated at 5 V? Give your answer in kW hours. (1 W = 1 J/s)

	









	(c) The reaction takes place in a non-aqueous melt. Why can aluminum not be simply reduced from an aqueous solution of Al+3(aq)?









C.2 Balance the following REDOX reaction in a basic solution:
SeO3-2(aq) + Cl2(g)  SeO4-2(aq) + Cl-(aq)















































C. 3 a) Your body's pH is controlled primarily by three buffer systems, one of which is the phosphate system (H2PO4- / HPO4-2). Ka for H2PO4-(aq) is 6.31 x 10-8. If the total phosphate concentration ([H2PO4-] + [HPO4-2]) is 0.0200 M, calculate the concentrations of each of these two species required to maintain the pH at 7.40.














b) Calculate the concentrations of all species present and the pH in a solution of 1.00 M sulfurous acid, H2SO3(aq). For this acid, Ka1 = 0.015 and Ka2 = 6.3 x 10-8.


























C4  The reaction 2 NO(g) + Cl2(g)  2 NOCl(g) was studied at -10oC. The following results were obtained:
	[NO(g)], mol L-1
	[Cl2(g)], mol L-1
	rate, mol L-1 min-1

	0.10
	0.10
	0.18

	0.10
	0.20
	0.35

	0.20
	0.20
	1.45


where rate = -d[Cl2(g)]/dt
(a) Find the differential rate law for this reaction.
(b) Calculate the value and units of the rate constant.
(c) Does the reaction occur as written or is it the sum of more than one step? How do you know?

















b) One reaction used to produce small quantities of pure hydrogen is:
CH3OH(g) ¾ CO(g) + 2 H2(g)
	 
	CH3OH(g)
	CO(g)
	H2(g)

	DHo, kJ mol-1
	-238.7
	-110.5
	0

	So, J K-1mol-1
	127
	197.6
	130.6

	
	
	
	


 
a. Using the given data, calculate DHo, DSo and DGo for the process.
b. Calculate the equilibrium constant at 400oC
c. If 1.00 mol of CH3OH(g) is placed in a vessel at 400oC, what are the equilibrium amounts (in mol) of the three gases?
















C.5 . (a) [12] For the reaction 2 NO2 → N2O4, the rate constant is 0.027 M–1s–1 at 227oC and is 
0.24 M–1s–1 at 277oC. Calculate the activation energy of this reaction (kJ mol–1).
	











(b) [8] Calculate the rate constant for the same reaction at 325oC.
















Note: 
Review the Midterm Mocks as well as last year’s exams posted on cuLearn. 

This Mock obviously does not cover ALL IMPORTANT topics so review lecture notes and tutorials. 


Review other topics like 
- when is auto hydrolysis of water important in finding pH 
- corrosion 
- what each term represents in each equation. Don’t get confused with ‘n’  representing the number of electrons in one equation and the number of moles of electrons in the other. 

(many others topics)


GOOOD LUCK!!!!!!!!!
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