
NZChO September exam 2021 
 

1. The oxidation state of the iodine atom, I, in each of the following compounds is  

HIO2,  ICl,     KIO3 

 

A +3, +1, +5 B +3, -1, +3 C +5, -1, -3 D +5, +1, +1 E  +5, -1, +3 

 

2.  For which conversion is an oxidising agent required? 

A.    Cl–(aq)    OCl–(aq)   

B.    SO3(g)    SO4
2–(aq) 

C.   2H+(aq)  H2(g)   

D.   S4O6
2–(aq)    2S2O3

2–(aq) 

E.    N2O4(g)  2NO2(g) 

 

3. For the following reaction, which statement is false?  

3Cu(s) + 8HNO3(aq) → 3Cu(NO3)2(aq) + 4H2O(l) + 2NO(g)  

A. The solid copper has a formal oxidation state of zero  

B. The oxidation state of copper in Cu(NO3)2 is +2  

C. The nitrogen of NO3
– is neither oxidized nor reduced in this reaction  

D. Both oxidation and reduction occur during this reaction  

E. H+ is not reduced in this reaction 

 

4.  A reaction occurring in the extraction of lead from its ore can be represented by this unbalanced 

equation:  

__PbS+__O2 →__PbO+__SO2 



8. 0.1 mol L-1 aqueous solutions of these organic compounds were prepared. When these solutions 

are arranged in order of increasing pH (lowest pH first) what is the correct order? 

 I.  CH3CH2CH2OH 

 II.  CH3CH2CH2NH2 

 III.  CH3CH2COOH 

A. I  <  II  <  III 

B.   I  <  III  <  II 

C. III  <  II <  I  

D. II  <  III  <  I 

E.  III  <  I  <  II 

 

9.   Which aqueous solution contains the most H3O
+ ions?  

A. 20 mL of 2 mol L-1 sulfuric acid  

B. 40 mL  of 0.5 mol L-1  sulfuric acid  

C. 10 mL of 4 mol L-1 nitric acid  

D. 80 mL of 0.5 mol L-1 hydrochloric acid  

E. 20 mL of 2 mol L-1  ethanoic acid, CH3COOH 

 

10.  Equal volumes of 0.200 mol L-1 HCl and 0.400 mol L-1 KOH are mixed.  The resulting 

concentrations are: 

 A. [K+] = 0.400 mol L-1, [Cl-] = 0.200 mol L-1, [H3O
+] = 0.200 mol L-1 

 B.   [K+] = 0.200 mol L-1, [Cl-] = 0.100 mol L-1, [H3O
+] = 0.100 mol L-1

 

 C.   [K+] = 0.100 mol L-1, [Cl-] = 0.100 mol L-1, [H3O
+] = 0.100 mol L-1 

 D. [K+] = 0.200 mol L-1, [Cl-] = 0.100 mol L-1, [OH–] = 0.100 mol L-1 

 E.   [K+] = 0.200 mol L-1, [Cl-] = 0.200 mol L-1 

 

11.   The following acids all play a role in human metabolism: 

A. OHCCOOH (glyoxylic acid),    M= 74.1 g mol-1 

B. HOCH2COOH (glycolic acid),   M= 76.1 g mol-1 



12.  Monocalcium phosphate (CaHPO4) is used as an acid in baking powders. Solutions of CaHPO4 

in water may contain a variety of 





An increase in which of the following will increase the ratio of  SO3(g)/SO2(g) at equilibrium?  

 

A.  Pressure only     B.  Temperature only    

C.  Both temperature and pressure   D.  Neither pressure nor temperature  

E.  Addition of a catalyst 

 

22.  2H2O(l)        H3O
+(aq)   +   OH

-
(aq) 

 

The equilibrium constant for the reaction above is 1.0x10-14 at 25 oC and 2.1x10-14 at 35 oC.  

What can be concluded from this information?  

A. [H3O
+] decreases as the temperature is raised.  

B. [H3O
+] is less than [OH

- 
] at 35 oC.  

C.  [H3O
+] is greater than [OH

- 
] at 35 oC.  

D. 



Calculate the heat released (in kJ mol-1) during this reaction, using the required bond energies from 

the following list: 

C-H    413  C-C   347  C=C   614  CḳC   839  H-H   432 

 

A. 1160  B. 788    C. 563   D. 521    E. 296 

 

26. The gas NO2 reacts to form a dimer N2O4 according to the equation 

 

2NO(g) → N2O4(g)   ΔHo = -57.2 kJ mol-1 

There will be more N2O4 present at equilibrium if: 

A. the temperature is decreased or the volume is increased 

B. the temperature is decreased or the volume is decreased 

C. the temperature is increased or the volume is increased 

D. the temperature is increased or the volume is decreased 

E. the temperature is increased and a catalyst is added 

  

27. In the diagram below curve X was obtained by observing the decomposition of 100 mL of  

1.0 mol L-1 hydrogen peroxide, catalysed by manganese dioxide, MnO2. 

 

Which alteration to the original experimental conditions would produce curve Y? 

A.  Adding some 0.1 mol L-1 hydrogen peroxide 

B. Adding water 

C. Lowering the temperature 

D. Increasing the temperature 

E. Using less manganese dioxide 

 

28. The expression for the equilibrium constant for a reaction is  

ὑ  
ὄ ὅ

ὃ
 

At a certain temperature the values of [A], [B] and [C] are all 0.2 mol L-1. What happens to the 

value of Kc when all three values are doubled to 0.4 mol L-1?   

A. It decreases by a factor of four 

B. It is halved.  



C. It does not change.  

D. It doubles.  

E. It increases by a factor of four 

 

29. Which haloalkane below undergoes an elimination reaction to form the largest number of 

isomeric (structural and geometric) alkenes? 

 

 

 

 

 

 
 

 

 

30. What is/are the product(s) of the reaction between ethene and hydrogen bromide?  

A. CH3CH2Br  

B. CH3CH2Br and H2  

C. CH2BrCH2Br  

D. CH2BrCH2Br and H2  

E. CH3CHBr2 

 

31. How many different structural isomers have the formula C4H9Cl?  

A. 2   B. 3   C. 4   D. 5   E. 6 

 

 

32.  Which compound is formed by the dehydration of butan-2-ol, CH3CH(OH)CH2CH3?  

A. CH3CH2CH2CHO  

B. CH3COCH2CH3  

C. CH3CCH2CH3 

D. CH3CH=CHCH3 

E. CH3CH2CH2CH3 



 

33. Which of the following answers identifies the correct type of reaction and reagent needed to 

convert butan-1-ol to butanoic acid. 

 

 Type of reaction Reagent needed 

A Oxidation Conc H2SO4 

B Oxidation K2Cr2O7/H
+ 

C Reduction H2/Pt 

D Substitution NaOH(aq) 

E Substitution KMnO4/H
+ 

 

 

34.  Which names are correct for the following isomers of C6H14?  

I.      2-methylpentane  

 

II.              2-ethyl-2-methylpropane  

 

III.       2,3-dimethylbutane  

 

A.  I only  B.  I and II only  C.  I and III only  D. II and III only E.  I, II and III  

 

 

 

35. Which of the following formulas could NOT be a compound with an alcohol functional group? 

A.  CH4O  B.  C2H7N C. C2H7NO D. C 2H4O3 E.  C2H6 

 

36. Which of the following molecules has the largest bond angle?  

A. H2O  B.  CO2  C.  NH3  D.   BF3  E.  CF4  

  

37. What is the formula for the compound formed by barium and nitrogen?  

A. BaN  B.   Ba2N C.  BaN2 D.  Ba2N3  E.   Ba3N2 

 

38. Which one of the following isotopes has 19 neutrons?    

A.  19F   B.   35Cl   C.  35S   D.  37Ca  E.  39K   

 



 

39.   In which of the 


