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Assessment Schedule – 2011 
Chemistry: Describe the structural formulae and reactions of compounds containing 
selected organic functional groups (90309) 
Evidence Statement  

Q Evidence Achievement  Achievement 
with Merit 

Achievement 
with Excellence 

ONE 
(a) 

propyne 
2-methylbutane 
 

 
 

 

THREE of 
 
• THREE names 

or structures 
correct. 

 
 
 
 
 
• Describes that 

the carbon with 
the OH or the 
Cl is attached 
to three other 
carbons. 

 
• Describes a 

structural 
isomer OR 
recognises 
these two 
molecules do 
not have the 
same molecular 
formula OR 
structural 
isomer of 
Molecule 1 
correct. 

 
 
 
 
• Draws 

geometric 
isomers 
correctly. 

 
 
 
 
 
 
 
• Recognises that 

a C=C must be 
present for 
geometric 
isomerism.  

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Explains that 
Molecule C 
can exist as 
geometric 
isomers, as it 
has a carbon to 
carbon double 
bond and two 
different 
groups 
(specified).   
OR 
Explains why 
Molecule A 
AND 
Molecule B 
cannot have 
geometric 
isomers as 
Molecule A 
doesn’t have a 
double bond 
and Molecule 
B doesn’t have 
two different 
groups 
(specified).   

A full discussion 
of both geometric 
isomers including 
the non rotation 
around the double 
bond linked to 
specified atoms 
or groups.  

(b)(i) 
 
 
 
 

(ii) 
 
 
 

 
 

(iii) 

The carbon of the OH group is attached to three other 
carbon atoms, in the alcohol.  
The carbon the Cl is attached to, in the haloalkane, is 
attached to three other carbon atoms. 
 
A structural isomer has the same number and type of 
each atom (same molecular formula), but the atoms are 
arranged differently (different structural formula).   
These two molecules do not have the same types of 
atoms.  
 
Correct structural isomer for the alcohol drawn.  
 

 

(c)(i) 
 
 
 
 
 
 
 

 

 

(ii) 
 
 
 
 
 
 

cis isomer                                trans isomer 

                                    
Geometric isomers occur in molecules that have a 
carbon to carbon double bond which restricts the 
rotation of atoms about the axis of this double bond 
and two different groups attached to each of the 
carbons involved in the double bond.  
Molecule C can exist as cis-trans isomers, because this 
molecule has a carbon to carbon double bond, and it 
also has a chlorine atom and a hydrogen atom (two 
different groups) attached to each of the carbons 
involved in the double bond.  
Molecule A cannot be a geometric isomer, as it does 
not have a carbon to carbon double bond.  
Molecule B cannot be a geometric isomer, because 
although it has a carbon to carbon double bond, the 
two atoms attached to these carbons are both the same 
/ hydrogen atoms. 
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TWO 
(a)(i) 

 
 
 

(ii) 
 

 

 

 
(b)(i) 

 
(ii) 

 
 

(iii) 
 
 
 
 

(c) 
 
 
 
 
 
 
 

 

 
 

 
 
 

 
 
CH3CH2Br or bromoethane. 
 
orange / brown to colourless.  
 
 
This is a substitution reaction as a H atom is replaced 
by a Br atom. 
 
 
 
Reaction of HCl with but-1-ene 
CH2=CH–CH3–CH3 + HCl  
→ CH2Cl–CH2–CH2–CH3 (Minor), and 
→ CH3–CHCl–CH2–CH3 (Major) 
 
Reaction of HCl with but-2-ene 
CH3–CH=CH–CH3 + HCl  
→ CH3–CHCl–CH2–CH3 

 
Both reactions are addition reactions. An addition 
reaction involves breaking the double bond between 
the carbon atoms, forming a carbon to carbon single 
bond. One H atom adds to one of the C atoms and Cl 
adds to the other C atom.  
But-1-ene reacts to form two products, as the molecule 
is unsymmetrical. A major and minor product forms, 
as the chlorine atom can add to either the first or 
second carbon making two different products. The 
major product occurs when the hydrogen atom adds to 
the carbon atom (the 1st carbon) in the double bond 
that already has the most hydrogen atoms attached to 
it. Therefore the chlorine atom adds to the second 
carbon. The minor product has the hydrogen on the 
second carbon atom and the chlorine on the first 
carbon atom.  
But-2-ene only has one product, as the molecule is 
symmetrical. This means it does not matter which 
carbon atom the hydrogen and chlorine atom add to as 
the chlorine will always be in the third position.  

FOUR of: 
 
• Draws three 

repeating units 
of the polymer 
correctly. 

 
• Draws propene 

correctly as the 
monomer. 

  
• The product 

and colour 
change 
described.  

 
• Reason given 

for substitution 
reaction. 

 
 
• Identifies the 

reaction as 
addition 
reaction 
(accept 
halogenation).  

 
 

Draws a 
correct product 
for the reaction 
with but-1-ene.  

 
Draws a 
correct product 
for the reaction 
with but-2-ene.  

Links the 
reaction type 
to reasons for 
major and 
minor 
products for 
but-1-ene and 
writes 
equations 
showing 
reactant and 
products 
(major and 
minor). 
 
OR 
 
 
Links the 
reaction type 
to the reason 
for only one 
product for 
but-2-ene and 
writes 
equation 
showing 
reactant and 
product. 
 
 
 

Full discussion of 
the addition 
reaction of HCl 
with the but-1-
ene and with but-
2-ene with 
justification 
linked to the 
structure of the 
symmetric or 
asymmetric 
alkene including 
equations.  
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THREE 

(a) 
Circles the carboxylic acid and ester functional groups. 
 

 

THREE of: 
 
• Circles and 

names 
functional 
group for 
carboxylic 
acid. 
 

• Circles and 
names 
functional 
group for ester. 
 

 
 
 
 
• Correctly 

identifies the 
product in (b).  

 
 
• Describes the 

reaction type, 
with supporting 
reason, in (b) 
as acid-base 
OR for one 
reaction in (c) 
as hydrolysis.  

 
 
• One product of 

hydrolysis with 
NaOH reaction 
given.  

 
• One product of 

hydrolysis with 
HCl reaction 
given. 

Reaction of 
the ester with 
EITHER 
NaOH OR 
HCl linked to 
reaction type 
and products.  

Hydrolysis 
reaction of the 
ester with both 
NaOH and HCl 
discussed. 
Equations are 
included in the 
answer.  Carboxylic acid    Ester 

(b)(i) 

 

(ii)  Acid-base – because the carboxylic acid reacts with the  
base NaOH, or a salt and water is formed. 

(c) 
 
 
 

Both these reactions are hydrolysis reactions where the 
NaOH (or HCl) reacts with the ester molecule, 
splitting it apart to form a salt (carboxylic acid) and an 
alcohol. 
With NaOH / basic conditions a salt, CH3CH2COONa,  
and an alcohol, CH3OH are formed. 
CH3CH2COOCH3 + NaOH → CH3CH2COONa + 
CH3OH 
 
With HCl / acidic conditions the ester forms an 
alcohol.  However, this time a carboxylic acid forms.  
 

H+ 
CH3CH2COOCH3 + H2O → CH3CH2COOH + CH3OH  
 
Similarities 
• Both reactions are hydrolysis reactions.  
• Both reactions form the alcohol CH3OH. 
 
Differences 
• One reaction forms the carboxylic acid, the other 

forms the salt of a carboxylic acid.  
 

 
Judgement Statement 

Achievement Achievement with Merit Achievement with Excellence 

2 A 2 M 2 E 
 
 


