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Chemistry Marking
scheme and CRIB
General Instruct ions
.  Reading t ime * 5 minutes.

o Working t inre * 3 hours

. Board-approved calculators rnay be used

o Write using blue or black pen

r Draw diagrams using penci l

o A Data Sheet and periodic Table are
provided at the back of this paper

r Write your candidate nurnber and class at
the top ofeach page in part B and on the
answer booklet

CHECKLIST

Each boy should have the lbllowine :

I Question Paper

I  Mul t ip le  Choice Answer Sheet

l 8 - P a g e P o o k l e t

I  JAC 2 JME 3 AKBB

4  MMB 5 AKBB 6 JAG

S e c t i o n l  P a g e s 2 - 2 4

Total marks (100)

This section has two parts, part A and
Parl B

Part A
Total rnarks (15)
e Attempt Questions I - l5
r Allorv about 25 minutes for this Sectiorr

Paft B
Total marks (69)
r Attempt Questions l6-29
o Allow about 2 hours for this Section

Section II Pages 25-28
Total marks (16)
r Attempt Question 30 in this section,
o Allow about 35 rlinutes for this Section
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Form Vl Chemistry

Part A
Total marks (15)
Attempt Quesfions l-15
Allow about 25 minutes for this Part

l .  A

2 , A

3 . D

4 , D

5 . A

6 , C

7.  B

8 . 8

9 . A

1 0 .  c

1 1 . B

12.  C

1 3 .  C

1 4 .  C

1 5 .  C
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(a)

(b)

(c )

Answer the questions in the spaces provided
Show all relevant working in questions involving calculations

Question 16 (6 marks)

At the start of the IISC course you performed an experiment that allowed you to
distinguish between alkanes and alkenes.

Identify an alkane and an alkene which )'ou used in this experiment plus any
other reagents used.

Name a specific alkane and alkene (l mark)

v,hich cottld haye been used by them end bromine vteter (l mark)

ldentify the hazards involved in this experirnent.

Organics - flammcrble antl toxic

Br2 - corrosive ctnd toxic

Write an equation for any reaction which occurred.

Any completely coruect equation (2 mark:)

minu,s I ntark/br every mistske

e.8.

Rr  R ,
\  / ''c-c +
/ \

R3 R4

I/'ctlkane substilulion reaction is used (J.V. must be inclucled in ettucttion

Form Vl Chemistry

Part ts
Total marks (69)
Attempt ALL Questions
Allow about 2 hours for this Part

8,, -------->

2006 Trial Examination

Marks

Br  Br
t l

Rr-9-9-Rz
t l
R3 R4

Class Candidate Number

Page 3 of 30 JAG

HSC
Fo

cu
s.c

om



Form Vl Chemistry 2006 Trial Examination

Question 17 (3 marks)

Distinguish between stable and radioactive isotopes and identify the conclitions under
which a nucleus is unstable.

De.finilion o.f radioisotope (not using tenns unstahle or emit racliation) (t mark)

Must be correcl i.e. non-lineor progression. Lm'ge nttclei (if specific s'ize given, nltsl
be correct) (l nark)

e.g. For elemenlsu,ith a small alontic mus.s there is a stable rulio of prolons;neulrons
knou'tr as lhe zone of slability. Isotopes v,hose proton;neutron ratio lies outsic{e this
zone are unstable and v'ill decay/disintegrate/break-up. In addition i/'nuclei are very)
large (ntomic no.>83) they ore unstable andwill decav.

Question 18 (2 marks)

Complete the following table, which refers to a number of titrations carriecl out in a
school laboratory using solutions in the range 0.1-0.5M.

all correcl (2 marks)
one mistake (l mark)

Class Candidate Number

Titrant Other reactant Appropriate indicator

HCI NaOH Bromothyntol blue Methyl
ora nge P he no lphthale in

CH3COOH LiOH Phenolphthalein

NHr HNO: Methyl orange
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Form Vl Chemistry 2006 Trial Examination

Marks

(a )

Question 19 (4 rnarks)

Draw a labelled diagram of an operating galvanic cellthat is made up of two
half cells, each containing a metal in contact with its ions. Label the cathode.
the anode, and the salt bridge.

Diagram (l mark)

Metal ) ntetal ions, sult briclge ( lmark)

Identifiecl csthode and anocle, named electrolyte in salt bridge (I mark)

Calculate the voltage of this cell under standard conditions.

values are given to 2 decimal places .'. so .should ans\4)ers he. Calculate
meun:; sltov, v,orking.

lvlg/Mg2 +//Zn2 +/Zn - I . 60V

Mg/Mg2+// /Clu2'/Cu : 2.70V

Mg/Mg2' //Ag' /Ag : 3. 1 6v

elc

(b)

Class Candidate Number
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l -u i l i l  V l  Unemtstry 2006 Trial Examination

Marks

Question 20 (3 marks)

Explain why the Haber process is based on a delicate balancing act involving reaction
energy, reaction rate and equilibrium.

state lraber process exotherntic'. If r f rarc | hrt yietri I (t mark)

Explain rate needs to be rectsonably high so process economically viable (t mark)

'Compromise' lemperctture chosen and explanation (both rale and yield considered)
(l mark)

Question 2l (3 marks)

Compare one pl-rysical and one chemical property of the oxygen allotropes 02 and 03
and account for the diff-erences on the basis of structure and bonding.

De.scribe structure (shape) and bonding (polar) in both ot and oj (l mark)

()ontpare I physical and I chemical property of O2 and Oj (2 marks)

Class Candidate Number
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Form Vl Chemistry

Class

Question 22 (4 rnarks)

consider the data on the greenhouse gases presentecl in the graph below.

2006 Tr ia l  Lxanr r r  ra t ru r  r

Candidate Nuniber

Marks

I ' l r r . 'p ' rqcv11r,r , ,sc g l ts  i r r rd rk:urcnum (61))  rccorc ls f i r r  thc ptrst  6 j r i ) ,0t ) { )  l ,c lLrs i : ronr l1: r ,
c , r rc ' , .  l i l ) .  thc c lcr . rat ion r>l - thc c icutcnunr, / 'hycl r<>1,1:1y rat l ( )  f r r ) , r r  en isolop<,st tn<i : r r r l .  r
J)r ( )xV i r ) f  :11r fcnlpcr ' f l1utc:  nr() fo pr is i t ivc r .a l r r t :s  inc j t i : l r r r . \uxr : l1r( : f  c6ncl i t i . r . ts .
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(a) which gas was most abundant in the atmosphere 500 000 years ago?

Co2

Write chemical formulas for the three gases.

NzO, COz, CHt

Assess the validity of the claim that these three gases are greenhouse gases

Validity - supported by data presented

Identify graph feature (l mark)

Identify feature (correlation between peaks) and identify if this .feature
supports the claim ( 2 marks)

(b)

(c)
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I  u r  r r r ' V l  C l r e r r r i s t r y

Question 23 (4 marks)

Discuss the use of neutralisation in dealing with an acid spill

Identify o problem caused by .tpilt acid e.g. coruosion.

Ielentify lhe need.fbr .safe clean up

Identi/y the need./br saJb disposal (environment)

Di:;cuss one method that meets these criteria

Identi./y one methocl and exploin v,hy it is chosen

Antl an appropriate neutralising agent

2006 Trial Examination

in a laboratory.

Class Candidate Number
Marks
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(a)

(b)

(c)

Form Vl Chemistry

Question 24 (4 niarks)

One acidic oxide found in the atmosphere is SO21*;

2006 Trial Examination

Candidatc Nuntbcr

Marks

Name one natural and one industrial source of SO21g;.

Must have both e.g. natural - volcano

Indu s tr iu I -.fos s i l ./h e I c omb u,s t ion

Write an equation to demonstrate the acidic nature of SO21ry.

SOtret+ HtOrrt -+ H2SO j6n1

At 25nc and l00kPa, what volume of So21n; would be needed to produce
500mL of 1.05M sulfurous acid?

n(SO) : n(HzSO) - 0.500 x 1.05 (t ntark)

V(SO) at 25"C and I00kPa

- 0.500 x 1.05 x  24.19L

: 13.0L (l mark)

Class
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I  u r r r r ' y ' I  C l  r e r r r i s t r y 2006 Trial Examination

Question 25 (5 marks)

In an experiment to determine the ammonia concentration in a bottle of cloudy
anttnonia, a student transferred a 25.00mL aliquot of cloudy ammonia to a 250.0m1-
volttmetric llask and made it up to 250.0 mL with deionised water. The contents of
this volurnetric flask were thoroughly mixed. The student then titrated 25.00mL
aliquots of this solution against 0.2530M HCI and obtained an average titre volume of
22.50mL. Assume the density of the ammonia solution is 0.950 s/ml,

Calculate the concentration of NH: in the cloudy ammonia as%owlw (grams
per 100g of solution).

NHsroqt-r H aq) -+ NHa'tu,t1(l mark)

n(NIIj)4i1 : n(HCl) : 0.02250 x 0.2530mo1 (2 murks)

1'NHsJ ',ua,t
0.02250x0.2530

0.02500
x I0 : 2.277M (3 marks)

Marks

conc(ltlHj) : 2.277 x 17.034 : 38.79g/L (4 ntarks)

+: x 100 : 1.08%ovt/w (5 marhs)
950

Class Candidate Number
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Fornr Vl Chemistry 2006 Trial Examination

Marks

(a)

Question 26 (7 marks)

chemical monitoring of the concentrations of ions such as Mg2*, ca2", No3-, poa3- is
important to manage the quality of water resources.

For one cation and one anion from the list above:

ldentify a possible source and state whether the source is natural or a result
of human activity.

Correctly identifies one cation, source; natural (l mark)

(lorrectly id one cation and one anion AND specific sources; natural/not (2
marks)

Explain why monitoring and management of the concentrations of the lwo
ions you have chosen is important.

ID 'v,ater hurdness'AND 'eutrophication' 
I
| (l mark)

0R ID one of'the above and explain )

ID AND explains problems caused by hardness and eutrophiccttion (2
mttrks)

Discuss the range and chernistry of tests used to monitor one of the ions you
have chosen.

ID one specific test OR explain that different conditions/concs require
dffirent tests (l mark)

ID one test AND its range OR chemislrlt (2 marks)

ID lu,o tests (one specific) AND range AI{D chemistry (3 marks)

(b)

(c )

Class Candidate Number
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Form Vl Chemistry

Question 27 (Smarks)

I{uman activity has caused changes in the composition and structure of the
atmosphere.

2006 Trial Examination

Marks

(a) Identify the origins of CFCs and halons in the atmosphere.

ID CFCs and halons as anthropogenic (l mark)

Explain the impacts of CFCs and halons on the atmosphere.

AND

Relates GHG oR 03 destruction to properties oJ'CFCs/halons (3-4 marks)

Question 27 continued on next page.

(b)

ID gases as GHG (greenhou,se gas) OR ozone depleting (l mark)

ID gase,; as GHG AND 03 deplering -l

h (2 marks)
OR ID gases srch as O j depleting AND expl,ins pt oblems ,orrLd

Class Candidale Number
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Form Vl Chemrstry 2006 Trial Examination

Question 27 continucd

(c) Assess the measures being taken to alleviate the problems associated with
CFCs.

ID search.for replacements (HCFC or HFC) and international protocols (l
mark)

As.tesse,:; lne measure (l-2 marlcs)

lssesse.r nuo meqsures (2-3 marks)

Distinguish clearly hety,een Oj depletion and Gtobal l4arming

NB: Kyoto protocol . GHG

Montreal (Vienna, Oopenhagen) . CF-C

Marks

3

CIass Candidate Number
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E]
Class

Question 28 (8 marks)

(a) Draw the structural formulas of l-hexanol and propanoic acid. Circle and
name the functional groups in these molecules.

Form Vl Chemistry

H H H H H H
l r r r t l

H-C-C-C-C-C-C
t t t t t l
H H H H H H

Hltdroxyl (alcohol)

?H3?H3,\H3c-?-?1c\ )
in.CH.\ttl

carboxylic acid (oic acid)

2006 Trial Examination

Marks

(b)

Must show all qtoms and all bonds

l-hexanol and 3,3-dimethyl-l-butanol are isomers. Explain why l-hexanol
has a higher boiling point than 3,3-dimethyl-l-butanol.

ID dispersion.forces behuecn hexanol ntolecules .rtronger than those hetv,een
butanol (l ntark)

EXPLAINS di/ference in bp (l-2 marks)

NB: hutarutl is more dense than l-hexanol

0.844g/mL vs 0.81 4g/mL

Draw a fully labelled diagrarn of the apparatus nceded to esterify l-hexanol
and propanoic acid in a school laboratory.

Correclly drav,n apparatus and safe heating

Label,r mu.st include "conden,ser", "HzO in", "H:O out" ancl sa.fe heuting
method

lvB: water bath hoil,s at 100"C. will nor allow heating under reflux fbr this
esterificalion.

Quest ion 28 cont inued on next page.

(c)

Candidate Number
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Form Vl  Chemrst ry

Qucstion 28 continued

(d) Explain why the apparatus you
the apparatus below.

drew in (c) would be more appropriate than

2006 Trial Examination

beaker
gauze

tripod

Marks

)

bunsen

ID tv,o.featlres or explains one Jbature (l mark)

ID vokti/ity and.flammability AND explains prohlems (2 marks)

NB: "explosion" etc very popular v,hen 'ignite', 'catch.fire' elc v,ould be
betler

BP: hexanol 158"C

Propanoic acid 140"C

Esler I90"C

Wuter 100"C

H2SO1 337"C

Class Candidate Number
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I  u r r r r ' y ' l  Q l  r e r r r i s t r y 2006 Trial Examination

Question 29 (8 marks)

It has been said that in the 2l't century wars will be fought for access to natural
resources such as oil and water, and some people feel that this has already begun.
Discuss the need for alternative sources of the compounds presently obtained from
petrochemicals and evaluate the effect that using these alternative sources will have
on environmental concerns such as elobal warmins.

Problem,s associated u,ilh current use;

o identifies ctne problem (l ntark)

o nametl derivative and one problem

) 

(2marks)

Marks

ide nt ifi e s tv, o pro hl e m.y

explains one prohlent

o discusses two or more problems (3 marks)

Alternative Sources

o iclenti/ies an alternative source (l mark) -)

o itlenti/ies ty,o alternatitte soLtrces L"

o gives details ahout production process (i.e equation/bacteria name o/'alternatve))

Critical evuluation o/' effects oJ' alternative use;

o identifies an e./Jbct on en environmenlal concern (l mark)

o identifies two e./Jbcts or discusses one (2 marks)

o crilicully evaluates 2 or more fficts of alternative sources use on environmenlal
concerns (3 mark,s)

Class Candidate Number
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Form Vl Chemistry

Sample Answers (Band 5-6)

t.)uestio* 2() ([ l  rn;:rkst

2006 Tr ial Exarninatron
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Form Vl Uhemtstry

Section Il

2006 Trial Examination

16 marks
Attempt question 30 in this section.
Allow about 35 minutes for this section.

Answer the question in a writing booklet. Extra writing booklets are available.
Show all relevant working in questions involving calculations.

Class Candidate Number

Question 30

Question 3l

Question 32

Question 33

Question 34

Pages

Industrial Chemistry .. . . . . .27

Elective 2

Elective 3

Elective 4

Elective 5
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f  u r  r r  r  ' y ' |  
C l  r c r r r i > t r  y 2006 Trial Examinatron

Question 30 (16 marks)

Most sr-rlfuric acid is manufactured on the industrial scale using the Contact
process which involves the conversion of sulfur dioxide gas into sulfur
tr ioxide gas.

(a )

(i) Write a chemical equation for this reaction and an expression for the
equilibrium constant, K.

25O21"1 1 O:rs) 
- 

2S0Xs 
-l

K : [so312/[sor1t to,J f 
bothfor ] mark

Marks

4(b)

(ii) How does an increase in pressure affect the value of the equilibrium
constant?

Presstrre does not a/fect K

Nitrogen dioxide is a poisonous brown gas which may be involved in the
prodr"rction of photochemical smog.

In an experiment 5.0 mol of dinitrogen tetraoxide were added to a20L vessel
and the system reached equilibrium. At equilibrium 3.8 mol of dinitrogen
tetraoxide remained. Calculate the equilibrium constant. K. for this reaction:

NrOo,n, .- 2NOztst

Initial n 5 0 0 (l mark)

(5.0-3.8)2 : 2.4At equil ibrium n J.8

At equilibrium [J ,ru171 ! ?I
20 20

(0 re) (0 12) (l mark)

K - tNO2l2tSWrOrl (t mark)
: 0 I2)'�/o.tg : 7.6 x to-2 (t mark)

Class Candidate Number
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Form Vl Chemistry

(c) (i) Describe one reaction in wliich concentrated sulfuric acid
an oxidant. Include a relevant chentical equation.

A correct equulion (1 mark)

Description of reaction explaining redox (l mark)
'Bare' equution and little or no tlesription (t ntark)
'Best' examples

oxidation - l + 6 0 + +
state 2K11"1 + 2H2SOan1 -+ 726,,+ K2SOatuq1+ SOta r 2HzL,t

pLil.pte

vapour/dark
solid

2OOG I  r ra l  Exa r r r i r r a ( i o r r

GuOraate NrtnUei

-t

is acting as

(ii) Describe one reaction in which concentrated sulfuric acid is actins as
a dehydrating agent. Include a relevant chemical equation.

Eosiest example dehydration of sucrose or glucose ancl blqck cone o.f
carbon, like pumice (l mark)

- cUtlc
(  1 2 H 2 2 ( ) 1 1 1 , r  

- . . - _ +  
l 2 ( ' ( , t  t  l l H : O r r t ( l  n w r k )

H:,SOt

Class
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f u r r n  V l  C l  r e r r r r s t l y 2006 Trial Examination

(cl) During your practical work rou nuffir-nu
analyse the effect of disturbing an equilibrium reaction.

(i) Outline the procedure yoll used in this investigation.

Equation for equilibrium system (l mark)

Identifu 3 di.sturbances in system and how these changes were cletectecl (2
marks)

Best systenzs:

Co2)aot + lCl r,,q)
ptnK

Iiet' (,,q) + C'NS ruqt
)tellow colourlcss

(ii) Explain how you analysed the equilibrium reaction
way.

Control must be mentioned (l mark)

Change in system identi/ied - 3 disturbances (l mark)

(lhanges explained in terms of Le Chatelier',s principle

in a qualitative

CoCl42 1,,u1
blue

FeCNS2*1oqr
blood rec{

rnve$ggflffif5'Number

Page 27 of 30 JAG

HSC
Fo

cu
s.c

om



Form Vl Chemistry
2OOG Tt ial  Exarnrnatron
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f u r r r r V l  C l r e r r r i s t r y

(  l r u r i l r i L l y

2006 Trial Examination

Data Sheet

Avogadro 's  constant ,  N^ . . . .

Volurnc of  I  nro lc  idcal  gas:  at  100 kPa and

at 0 oC (273 K)

at25 "C (298K)

lonisation constant for water at 25"C (298.15 K), K,,

Specific heat capacity of water

6.022 x1023 mol- r

2 2 . 1 l L

24.79 L

1 . 0  x  l O - r a

4 . l 8  x  1 0 3  J k g  r K

Some useful
pH =  -  l og 'o [H ' ]

formulae
LH: ,  nCAT

Standard Potentials

K - + c -
B a 2 ' +  2 c
Ca2' -i- 29

N a ' + e

Mg'* * 2.-

A I r *  +  3e

M n 2 ' +  2 e  
'

I I 2 O  +  c

Zn2 '  +  2e

ltel* + 2c

N i z *  +  2 c

Sn2*  +  2e

l 'bl '  + 2c

F l ' +  e

SOr2 +  4 l l '  ' r -  2c

Clu2* + 2e
'/, O21r, + H2O + 2c'

Cu-  t  e -

fi 121.; + e

% L1o,1y * e-

I l 'el '  + c

A g ' +  c '

% Br2,1; + c'

% I3rr1,,,,; * e
'/, O, + 211' r 2e'

'/, Cr7O12 + 7H' -t- 3c
, i  c | , , . , ,  +  c

% Clr,,r,,., + c

M n O o '  +  8 H ' +  5 e "

% [",1u; + e

Kro
tlqo
cq,l
Nn(o
Mgro
Alls;

Mnlsi

%  U , , , , ,  +  O l  I

Zn6;

I  u(s)

Nils;

Snls;

Pb1,1
'/z H4r1

SO2(u)  +  2 l l2O

Cu1..y

2()H

Cr"r,9

I_

I
L',-2+

Agr,)
Br-
tsr
lllo

Crr. + ] Hro

t - I

C I

Mn2* + 4l l :O

t'

-2 .91V
-2 .91  V
-2.87 V
-2 .7 t  V
-2.36 V
- 1 . 6 8  V
- 1 . 1 8  v
-0.83 V
0.76 V

-0.44 V
-0.24 V
- 0 . 1 4  v
-0 .13  v
0.00 v
0 . 1 6  v
0.34 V
0.40 v
0 .52  V
0 ,54  V
0 .62Y
0 .77  V
0.80 v
1 .08  v
l . l 0  v
1 . 2 3  V

1 3 6 V

l . 1 6  v
1 . 4 0  v
l . 5 l  v
2 8 9 V
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Form Vl Chemrstry
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