VCE REPORT FOR TEACHERS

1999

CHEMISTRY CAT 3: WRITTEN EXAMINATION

GENERAL COMMENTS

No more than 1 mark on the whole paper was deducted for incorrect use of significant figures, and plus or minus one significant figure was acceptable. No more than 1 mark on the whole paper was deducted for the absence or incorrect use of states in chemical equations. This occurred in Q5a (all other omission of states, were ignored).

SPECIFIC INFORMATION

Marking scheme

Note: The number of asterisks beside each question corresponds to the number of marks awarded.

Question 1        (Average mark 4.85/Available mark 8)

In answering part d, many students found it difficult to make clear that ions carried the current between the half cells.

a. Essential to the diet of humans*; not essential to the diet of humans* (alternatively, cannot*/can* be synthesised within the human body).

b. NH4+*, NO3-* (accept NO2)

c. Any one* of the acidic oxides of C, Si, N, P, S, Se, Cl, a transition metal.

d. To allow current to flow* through the cell in the form of ions*.

e. Any strong electrolyte*.

Question 2 
(2.81/6)

Students were credited with a mark for a correct true/false response even when the subsequent reasoning was inappropriate.

a. False* - when H2O is present it is preferentially reduced*.

b. False* - equal mole are deposited, but Cu and Zn have different RAMs hence different masses will be deposited*.

c. True* - an electron in the 4s subshell has a lower energy than an electron in the 3d subshell*.

Question 3
(4.20/7)

A small but significant minority of students answered this question as though Fe were being plated onto the badge. Credit was given for correct calculations in b(ii) that were based on the assumption that Fe was involved.

a. 1 = plus, 2 = minus (* for both correct); a soluble strong electrolyte with Cu(II) as the cation*, 

eg Cu(NO3)2
(i) Cu2+ (aq) + 2 e- ( Cu (s) *

(ii) Q = (2.7 x 24 x 60)* = 3888 C. 

Mole of electrons transferred =


 (3888/96500)* = 4.029 x 10-2; 

Mass of Cu = {(4.029 x 10-2) ÷ 2} x 63.6
 = 1.3 g*

b. Fe would be corroded*/oxidised to Fe2+ (aq), 

eg Fe (s) ( Fe2+ (aq) + 2 e-
Question 4
(5.33/9)

Kinetic energy was allowed to be understood as referring to the kinetic energy of individual molecules in the gas phase (ie. as a kinetic synonym for thermal energy or heat) or as referring to the kinetic energy of a large body of gas moving through the turbines and producing the mechanical energy of rotation of the turbine. Quite a few students used the term kinetic energy in both places without comment (to require Year 12 students to grasp such subtle differences under examination conditions was considered unreasonable) Appropriate synonyms like ‘bond energies’ for ‘chemical energy’ and ‘rotational energy’ for ‘mechanical energy’ were acceptable.
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(i) correct sequence = 


    ** for all four correct (zero if there were any errors)

(ii) nuclear fusion*

(iii) centre of a star/sun*

(iv) strong nuclear binding energy or mass converted to energy*

(i) chemical energy to thermal energy (or heat or kinetic energy)*

(ii) thermal energy (or kinetic energy or heat) to mechanical energy*

(iii) mechanical energy to electrical energy*

b. Any two* of: solar, wind, tidal, geothermal, hydroelectric.

Question 5
(4.58/7)

A well done question in which most students scored marks.

a. C3H8 (g) + 5O2 (g) ( 3CO2 (g) + 4 H2O (l or g)*;

C2H5OH(l) + 3O2(g) ( 2CO2(g) + 3H2O(l or g)*; and * for correct use of states in both equations

b. mole of propane = (1000/44) = 22.727 mol*; energy = 22.727 x 2220 = 50500 kJ*

c. Appropriate responses: cost per unit mass, energy per unit mass, ease of storage/distribution, safety, greenhouse gas emission per unit energy, combustibility (** for any 3, * for 2 correct).

Question 6
(3.29/5)

A straight recall question with a predictably high average score.

a. glucose and fructose*

(i) glycine and alanine*; H2NCH(CH3)COOH) + H2NCH2COOH 
( H2NCH(CH3)CONHCH2COOH*;

(ii) condensation * (accept condensation and polymerisation)

(iii) circle the –CONH– grouping*

Question 7
(5.27/10)

Part b(iii) produced answers that almost invariably assumed that the percentages on the bottles had the status of revealed truth so that the result obtained in the experiment must therefore be in error due to some sort of experimental error (the original intention was a batch to batch variation response).

a. Polyunsaturated: made from fatty acids with more than one C=C double bond; monounsaturated: made from fatty acids with just one C=C double bond; saturated: made from fatty acids with no C=C double bonds. (** for complete answer, * for partially correct answer, eg failing to distinguish between poly- and mono-unsaturated acids.)

(i) energy deposited = 

1.32 x 5.91 x 6.50 x 60 = 3.042.5* J; 

T = 3.042.5/1135 = 2.68°C; 

initial temperature = 22.36 - 2.68 

= 19.68°C*

(ii) T = 34.48 – 20.02 = 14.46°C*; 

energy released = 14.46 x 1135 


= 16412 J per 0.500 g* 



= 32824 Jg-1 = 32.8 kJg-1
(iii) The nutritional information given is higher at 34.0 kJg-1 - either of*: (variation in the composition of the oil from batch to batch; loss of heat from calorimeter etc.)

b. circle both C17H31 and C17H33*

Question 8 
(2.78/5)

The response to b was generally poor, with many students concentrating on saying something like ‘35°C is the optimum temperature and the reaction will not be as efficient at any other temperature’. A simple statement that reaction rates, in general, increase with increasing temperature was required (this effect is overtaken by the denaturation of the enzyme itself at higher temperatures).

a. 3.5 ( 0.5 minutes*

b. reaction rate decreases with decreasing temperature*

c. the enzyme amylase has been inactivated by the high temperature*

d. hydrolysis reaction* (or enzyme catalysed reaction*)

e. glucose or maltose*

Question 9
(4.76/6)

Clearly the easiest question on the paper.

· N, O, F and Ne continue from L to R following B and C* but must be entirely correct

· Cl should be in the box directly vertically above F*

· Ti = 1s22s22p63s23p63d24s2*

· Ti should be placed within the lowest strip that is 10 wide, second box* from the left

· Lanthanides* should be written in the lower x14 strip, actinides* in the upper x14 strip

Question 10
(3.19/8)

Very few students noted that rhenium was assigned in error to the second rather than the third transition series (although one student corrected this one the paper before giving a perfect answer). Part a(ii) was rarely answered correctly; emission of a beta particle by a rhenium atom nucleus would increase the atomic number by one and inspection of the periodic table reveals that Os is the appropriate atom formed.

(i) A stable isotope is composed of nuclei that do not undergo any form of decay*.

(ii) Os*

(iii) (184.95/6.02 x 1023)* = 3.07 x 10-22* g

(i) expected height of peak at 185 (184.95) 

= 18.8 ( 0.2) x (37.50/62.50)* 

= 11.25 ( 0.15 in correct place*

(ii) Ar = (184.95x0.3750)*+(186.96x0.6250)
 = 186.21*

Question 11
(2.75/6)

Not a well done question. The simplicity of those answers that did score well is noteworthy – students so often struggled with vanadium compounds when the simple FeCl2 and FeCl3 sufficed for b(i), while the formation of one of these from the elements provided an obvious response to b(ii). Bearing in mind that selecting a transition metal and one of its coloured compounds could gain 50 per cent of the marks for part b of this question, it was odd that part b averaged only 40 percent of its possible score. The fact that this was the last question on the paper may have been a factor.

a. Most likely possibilities are (* for any one of): magnetism (if the metal is ferromagnetic it is surely a transition metal); hardness – the harder metal more likely to be the transition metal); melting and boiling temps – transition metals more likely to have the higher melting and boiling temps; transition metals likely to have higher electrical conductivity; emission/AA spectra.

(i) * for selecting a suitable transition metal (V, Cr, Mn, Fe, Co, Ni or Cu); * for a correct pair of compounds, eg FeCl2 and FeCl3; MnO2 and KmnO4; CrCl3 and CrO3
(ii) * for choice of a coloured compound; * for balanced equation for formation of the coloured compound, 

eg 2 Cr (s) + 3 Cl2 (g) ( 2 CrCl3 (s)
b. ion-dipole bonding*

� EMBED Equation.3  ���
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