
PASS MOCK MIDTERM – FOR PRACTICE ONLY 
 

 

 

Course: CHEM 1002 A, N, T        Facilitator: John Mesman 

 
Date and location of the Review Class: 

Tuesday, March 3rd, 2015 

7:30 – 9:30 pm 

AT 101 
 

 

 
 

IMPORTANT:  
 

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

 • Complete the exam in 1 hour.  

 • 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 DISTRIBUTED. 
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Part A.  

Answer each of the six questions with a few sentences or equations where necessary. (5 Marks each) 

 

1. Briefly explain how an acid-base indicator works. 

 

 

 

 

2. Will an aqueous solution of NaOCl be acidic, basic or neutral? Why?  

  (Ka for HOCl = 3.5 x 10-8;  Kb for NaOH is very large.) 

 

 

 

 

 

 

3. Will the solubility of strontium carbonate, SrCO3(s), increase or decrease as the pH is raised? Why?  

 

 

 

 

 

 

4. Name or give the formula of a salt that could be used together with carbonic acid, H2CO3(aq), to make an 

acidic buffer system.   
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5. How many d-electrons does the metal have in each of the following complexes? 

 

(a) [Ti(H2O)6]
3+

(aq)      

(b) Na2[Ti(OH)6]      

(c) Ni(Cl)4
2-

(aq)      

(d) [Cr(en)I2(NH3)2]Br     

(e) Na2[Au(CN)2]    

6. Both [Cr(H2O)6]
3+ and Co(H20)6]

2+ are metal complexes which are coloured. What colour are these 

complexes, and why are they different? 

 

 

 

Part B.  

Answer B1. Answer any two of B2, B3 and B4. If you answer all three of B2, B3 and B4, the best two of 

those three answers will count. (20 marks each) 

 

B1.   (a) Name the following transition metal complexes.  

 

 

CuCl2(CH3NH2)2 

 

 

[Co(NH3)5Cl]Cl2 

 

 

Na2[Fe(CN)5NO] 

 

 

[Co(NH3)5Cl]Cl2 

 
 

Ni(CO)4 
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(b) Draw the following transition metal complexes.  
 

 

fac-triamminetrichlorocobalt(III) 

 

 

 

 

 

sodium bis(thiosulfato)argentate(I) 

 

 

 

 

 

potassium pentachloronitridoosmate(VI) 

 

 

 

 

 

trans-tetraamminedichlorocobalt(III) chloride 

 

 

 

 

 

bromopentacarbonylmanganese(I) 
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B2.   An aqueous solution contains 0.5 M hydrazine, H2NNH2 (Kb = 1.3 x 10-6) and 0.25 M hydrazine           

hydrochloride, H2NNH3Cl. 

 

(a) Calculate the pH of the solution. 

 

 

 

 

 

 

 

 

 

(b) 0.010 mol of HNO3 (Ka = 30) are added to 1 L of the buffered solution from part (a). Write the reaction 

that occurs, and calculate the resultant pH. 
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B3.  Calculate the pH and the concentrations of all species (except water) in a 2 M solution of chromic acid, 

H2CrO4(aq). For this acid, Ka1 = 0.18 and Ka2 = 3.2 x 10-7. 
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B4.  How many moles of sodium hypochlorite, NaOCl, must be added to 200 mL of 0.22 M hypochlorous acid, 

HOCl, to produce a buffer having a pH of 6.75? Ka for HOCl is 3.5 x 10-8. 
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Spectrochemical Series 

I- < Br- < Cl- < F- < OH- < H2O < NH- < en < NO2
- < CN- < CO 

 

Some Useful Constants 

NAv = 6.02 x 1023 mol-1  

R = 8.314 J K-1 mol-1  

0oC = 273.15 K  

Kw = 1.0 ×10‒14 

 


