
NZChO September exam 2021 
 

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

HIO2,  ICl,    KIO3 

 

A +3



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

in water may contain a variety of species. Which of the following is the conjugate base of the 

HPO4
2- ion?  

A. Ca2+   B. OH–    C. H2O   D. H2PO4
–    E. PO4

3– 

 

 

Stoichiometry, Qualitative and Quantitative Analysis 

13. Silver oxide (Ag2O) decomposes to silver and oxygen upon heating. What amount of oxygen 

gas is produced when 4.64 g of silver oxide decomposes?  M(Ag2O) = 232 g mol-1 

 

A.  0.005 mol  B. 0.01 mol  C. 0.02 mol  D. 0.04 mol  E. 0.08 mol   

 

 

14. Five beakers (labelled 1 to 5) each contain 0.5 moles of silver nitrate, dissolved in water. Into 

each of these beakers is added a certain amount of a metal chloride, also dissolved in water, as 

shown in the table below. Silver chloride precipitates from solution in all five beakers.  

 

1 2 3 4 5 

0.15 mol CaCl2 0.20 mol AlCl3 0.25 mol 

CaCl2 

0.30 mol NaCl 0.40 mol NaCl 

 

Which two beakers contain the maximum mass of silver chloride precipitated? 

 

A.  1 and 4  B.  2 and 3 C.  2 and 4 D.  3 and 5 E.  4 and 5 

 

15. Plaster of Paris is used for setting broken limbs. Its formula is CaSO4·0.5H2O (M = 145.1 g 

mol-1). When water is added it sets to give gypsum, CaSO4·2H2O (M = 172.2 g mol-1).  What 

is the minimum mass of water needed to set 0.500 kg of plaster of Paris? 

 

   A. 62.0 g  B. 93.1 g  C. 0.124 kg  D. 2.90 kg  E. 3.45 kg 

 

 

16. 



17.  A student had a bottle that contained either silver, magnesium, calcium, zinc or aluminium 

nitrate solution.  A series of tests were carried out to determine what the cation is. The tests 

and observations are summarised below.    

 

Test Observation 



21.   2SO2(g)  +  O2(g)      →     2SO3(g)   ∆H=  





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 





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 following substances is the bonding the most ionic? 

A.   H2  B.  NaBr C. NBr3   D.  HBr  E.  Na   

 

40. The table below shows the physical properties of five substances.  Which substance could be 

ammonium chloride? 

 

 Melting 

point/oC 

Electrical 

conductivity  

of solid 

Electrical 

conductivity 

of aqueous 

solution 

pH in solution 

A 2000 poor insoluble Basic 

B -130 poor good Basic 

C -115 poor good Acidic 


