Chemistry Topic Test: Electrolysis
Topic test 2: Organic pathways 

SECTION A – Multiple-choice questions

	Instructions for Section A
Answer all questions.
Choose the response that is correct or best answers the question.  
A correct answer scores 1, an incorrect answer scores 0. 
No mark will be given if more than one answer is completed for any question. 
Marks will not be deducted for incorrect answers.



[bookmark: _Hlk3709475]Question 1               
[bookmark: _Hlk528957823]The compound CH3CH2CH2OCOH could be formed from the reaction between 
A.    propanoic acid and methanol.
B.    propanoic acid and water.
C.    propan-1-ol and K2Cr2O7.
D.    methanoic acid and propan-1-ol.

Question 2
The compound CH3CH2NHCOCH2CH3 could be formed from the reaction between
A.    ethanamine and propanoic acid.
B.    ethanamine and ethanoic acid.
C.    ethanamide and propan-1-ol. 
D.    ethanamide and ethanoic acid.

Question 3
The reaction between prop-1-ene and HCl forms
A.    1-chloropropane only.
B.    2-chloropropane only. 
C.    2-chloropropane and 1-chloropropane.       
D.   1,2-dichloropropane.  

Question 4
A sample of an alkane is reacted with chlorine gas in the presence of UV light. The products of this reaction are reacted with KOH. One of the possible products formed after the KOH is added could be  
A.    pentan-1-amine.
B.    pentan-1-ol.              
C.    pentanoic acid.
D.    pentan-1-al.





Question 5
The maximum number of different products that could form from the reaction of methane with excess chlorine and UV light is
A.    1 
B.    2
C.    4
D.    5

Question 6
A segment of a polymer is drawn below
[image: ]
The monomer used to form this polymer would be
A.    methylpropene
B.    2,2-dimethylpropene
C.    2,2-dimethylethene 
D.    but-1-ene

Question 7
The products of a combustion equation are shown below.

·  2CO2(g)    +     2H2O(l)

The reactants in this complete combustion reaction were
A.    ethane and oxygen.
B.    ethene and oxygen.
C.    ethyne and oxygen.
D.    methane and oxygen.









Question 8
The table below shows the results of tests conducted on an organic compound.

 
	Test
	Observation 

	Addition of bromine
	Red-brown solution goes colourless

	Addition of indicator and base
	Colour change

	Addition of orange acidified Cr2O72-
	No change



The molecule could be
A.    pentan-1-ol
B.    pent-4-enoic acid
C.    pentenoic acid	
D.    pent-4-en-1-ol

Question 9
Which of the following is a correctly balanced half-equation for the oxidation of propan-1-ol to propanoic acid?
A.    C2H5CH2OH(aq)   +  4H+(aq)   +   4e-     C2H5COOH(aq)    +   H2O(l)     
B.    C2H5CH2OH(aq)   +   4H+(aq)         C2H5COOH(aq)    +   H2O(l)     +    4e-
C.    C2H5CH2OH(aq)   +   H2O(l)         C2H5COOH(aq)    +   4H+(aq)     +    4e-
D.    C2H5CH2OH(aq)   +   2H2O(l)         C2H5COOH(aq)    +   2H+(aq)     +    2e-

[bookmark: _Hlk3711515]Question 10
In which of the following reactions will the atom efficiency be highest?
A.    Propane reacting with chlorine gas and UV light.
B.    Propene reacting with chlorine gas.
C.    Propan-1-ol reacting with ethanoic acid.
D.    1-chloropropane reacting with KOH.
 














SECTION B- Short-answer questions

	Instructions for Section B
Questions must be answered in the spaces provided in this book.
To obtain full marks for your responses you should
· Give simplified answers with an appropriate number of significant figures to all numerical questions; unsimplified answers will not be given full marks.
· Show all workings in your answers to numerical questions. No credit will be given for an incorrect answer unless it is accompanied by details of the working.
Make sure chemical equations are balanced and that the formulas for individual substances include an indication of state; for example, H2(g); NaCl(s)



[bookmark: _Hlk1921065][bookmark: _Hlk2716409][bookmark: _Hlk5541858]Question 1                          (4 marks)
Draw the products of the following reactions:
                            
                                           UV
a.     ethane    +   bromine    

b.    2-chlorobutane   +   NH3  

c.    cyclohexene +  bromine  

d.    but-2-ene  +    chlorine  

Question 2                            (9 marks)
Propene can undergo many different addition reactions, some of which are outlined in the flowchart below.
 (
p
olymer
) (
propene
)

                                             H3PO4/H2O
 (
A  and
  B
)
                     

                                                  Cl2                                                      HBr
 (
  
D and E
) (
     C
)




a.      Draw and name both products (A and B on the flowchart) of the reaction between propene and water.
                                                                                                                                                      3 marks


b.      Draw and name compound C.                                                                                             2 marks


c.      Name compounds D and E.    ______________________________________                                 2 marks

d.     Propene can react with itself to form a polymer. Draw a segment of the polymer chain formed from 
        propene.                                                                                                                           2 marks


Question 3               (10 marks)
A pathway for a set of reactions based on butane is shown below.
 (
butane
)


                                                                   Cl2/UV
 (
Compound 
B
)

[image: ][image: ]                                                                        KOH
 (
Compound C
)


                                                                      Cr2O72-/H+
 (
Compound D
)


                                                                                                                                      H2SO4
 (
Compound F
) (
Compound E
)


a.        Draw and name a possible structure for compound B.                                                      2 marks



b.        Compound C is found to be a primary compound. Draw and name Compound C.          2 marks



c.      Draw and name compound D.                                                                                             2 marks


d.      A sample of compound D is reacted with the molecule shown on the left of the flowchart. Draw both 
         products of this reaction.                                                                                                      2 marks


e.     A sample of molecule D is reacted with the molecule shown on the right. Draw and name the carbon 
        compound formed.                                                                                                              2 marks




Question 4                 (12 marks)
a.      The molecular formula of a particular compound is C6H12.
         i.      Is this molecule likely to react with bromine? Explain your answer.                2 marks

         _____________________________________________________________________________

        ii.     The molecule is found to not react with bromine. Give a valid explanation for this observation.
                                                                                                                                                     1 mark
         _____________________________________________________________________________

b.      i.  An alcohol molecule with a molecular formula of C4H10O is found to not react with K2Cr2O7 in acid 
          conditions. Draw a likely structure for this compound.                                                     1 mark



         ii.   Another alcohol molecule with the same formula is found to form a ketone when it reacts with 
         K2Cr2O7 in acid conditions.
         Draw the alcohol molecule and the ketone that will be formed.                                           2 marks

c.      i.    Write a balanced equation for the reaction of propanoic acid with water.                     1 mark

         ________________________________________________________________________________

        ii.     Write a balanced equation for the reaction of propanoic acid with NaOH.                   1 mark

       __________________________________________________________________________________

d.     The ester butylpentanoate can be hydrolysed under acid conditions.
        Draw and name the products of the hydrolysis.                                                                     4 marks






Question 5                               (5 marks)
[bookmark: _GoBack]1-chloropropane is a product of the reaction between propane and chlorine gas. In one reaction 2.50 g of          1-chloropropane is produced from 5.40 g of propane.
a.      Write a balanced equation for this reaction.                                                                         1 mark

         _______________________________________________________________________________

b.     Calculate the percentage yield of this reaction.                                                                    2 marks

         _______________________________________________________________________________

        ________________________________________________________________________________

c.     Calculate the atom economy of this reaction.                                                                         2 marks

         _______________________________________________________________________________

        ________________________________________________________________________________
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