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Examination instructions:

Total marks - 100

This examination has TWO Sections:

CORE Pages 2 - 21

75 marks
This section has TWO parts:
Part A - 1S marks Questions 1 to 15

15 Multiple Choice questions
All questions should be attempted.
Allow about 30 minutes for this Part.

Part B - 60 marks  Questions 16 to 26

Written Response questions

All questions should be attempted.

Marks for each question are shown on the Paper.
Allow about 1 hour 45 minutes for this Part.

OPTION ©  Pages 2231

25 marks Questions 27-28
Allow about 45 minutes for this section.

Data Sheet Page 32
Periodic Table Page 33
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Section I
75 marks

Part A — 15 marks ‘
Attempt Questions 1-15 ¥
Allow about 30 minutes for this part

Use the multiple-choice answer sheet.

Select the alternative A, B, C or D that best answers the question, Fill in the response oval
completely.
Sample: 2+4= (A) 2 B) 6 )8 D) 9

A0 E@®@ cO D O

If you think you have made a mistake, put a cross through the incorrect answer and fill in the
new answer. ' ‘ ‘

A@® B'x_ cO pO

If you change your mind and have crossed out what you consider to be the correct answer, then

indicate the coriect answer by writing the word correct and drawing an arrow as follows.

cect
/COT

ANE B cO bpO

S-tart,a 1. A@ BO CcO pQO %

Here A
2. A O BO C® 0O
3. AO 8@ ¢cO pO Y
4 A0 BO Cc® »pO.
5. A@® BO < O QO
6. AO BO CcO @ +
7. a0 BO cO @ ;/
8. A0 8O c@®@ 0O z

AO BO O 0@ .
10. 4O 80 <O ov® —
11. a® 80 <@ »bpO X
A 12 a0 BO <¢O pO e
13. A0 B® cO O
D14 a0 8O co bO
@ 15. sO BO cO »pO

0
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Section 1

Scots HSC Trial Chemistry 2004 Student number: ........cc.ccoreeueueeenremnnn

PART A: Multiple choice - 15 Marks

Attempt All Questions 1 - 15 %
Record your answers on the multiple-choice answer sheet on page 2.
1. Which of the following provides the correct information about the monomer known as vinyl
chloride? o
il Py <
(I: ? Chloroethene H_?_?: : Chloroethane
H Cl H Cl
] > gy
| 1
H_?—c]: ' Chloroethene (i:'"(l: Chloroethane
H H C

Which of the following molecules is produced by a condensation reaction?

Polyvinylchloride
Polyethylene
Cellulose

Styrene

The heat of combustion of ethanol is ﬂ?@d@ Approximately how much energy would be

produced theoretically by the complete combustion of 1 1.5g of ethanol?

2.
A.
B.
C.
D.
3.
A
B
C.
D

«’ 1260kT i o
340 kJ i
521kl CH CHoop D, > O )
e o (1 s
0y 2y,
- O02¢ a0l

(<40 )/ | .of
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W Le \;& 4. A student constructed a galvanic cell using two different metals in electrolytes of the nitrate of
X0 " ¢ the metals (1 mol L) solution. The combination of metals which would give the-greatest—
e

potential difference is:
- A. - magnesium and zinc
. zinc and nickel 1

manganese and silver

; |
5. Which of the following equations could represent the formation of a transuranic
element in a nuclear reactor?

S 0w p

nickel and silver

A 232 +;Hc-92§31’u+3:,n
B 2%, ’;T}H ‘He
C MeMoMmilm
D o+ "U - Sasr+ Bxe s 12n |

6. Citric acid (2-hydroxypropane—l,2,3-tn'carboxylic acid) is a weaker acid than sulfuric
acid, even though citric acid is triprotic.
Which of the following best explains the above statement?

A Citric acid ionises more completely than sulfuric acid
B Sulfuric acid will react completely with a base, but citric acid will only react partially

with a base

a

Sulfuric acid is diprotic and therefore ionises more easily.

D Citric acid ionises less completely than sulfuric acid.
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7. Consider the following reagent bottles of acids:

In comparing these two solutions we can say that
A. the [H'] is greater in the solution of acid A
B. the [H'] is greater in the solution of acid B
C. the acids are of equal strength
D. Ais the stronger acid

;-
(

8. Sodium hydrogensulfate can be added to a solutlon to reduce its &?H The reaction
responsible for this is: & o

A HSO4'(aq) + H,0q > st&(aq) + OH g

B. HSOsag + HSOsag > H2SOsaq + SOy

C. HSOsag + H:Op > H;O'uy + SO,y
D Na'eq + H;Op >  NaOHg,y + H'ag

9. Consider the following equilibrium in aqueous solution:

CN + HSO4 < HCN + SO

Select the correct statement:
A. CN'is acting as an Arrhenius acid

B.  If the equilibrium lies to the right, then HCN is a stronger Bronsted-Lowry acid than
HSOy.

In the reverse reaction, HCN acts as a Br;)nsted-Lowry base.

D. HSOy4 and SO are a Bronsted-Lowry acid/conjugate base pair.
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A student,titrating sodium hydroxide solution with sulfuric acid, which is delivered

from the burette. The burette should be given a final rinse with: YRR

A.  asodium hydroxide solution

B. distilled water

C.  adetergent solution -
b R
SO . on -

OF  ort

D. the sulfuric acid solution o

Consider the following expanded structural formulas:

O.. 0 oo
Ny -
/C—C\/ SN /(’ (\\

H-.-O ‘ O—.H i”' - ;“»,/(
H’ O\Hh
A .
R R | '\O"'—'H
H H .

The compounds which could be reacted together to form a condensation polymer are:
A. (i) and (iv)
B. (i) and (vi)
C.  (iii) and (v)

D. (i) and (ii)

ovf -
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12 The formation of ammonia from its constituent elements can be summarised using the
following equation:

Nag + 3Hag < 2NHg
The formation of ammonia is reduced when the reaction is conducted under
conditions of
A.  high temperature and low pressure
B. low temperature and high pressure
C.  high temperature and high pressure
D

low temperature and low pressure

13 A white salt is suspected of being either a phosphate or a carbonate. A test that will quickly
identify the anion in this white salt would be: )
A performing the brown ring test
B.  adding acid and checking for effervescence
C. dissolving both in water and adding silver ions
D

testing with litmus paper

14. Biological Oxyg;an Demand is:

A. ameasure of the number of aerobic organisms in a sample of water.
B. ameasure of organic wastes that can be broken down by organisms in a body of water
. C. ameasure of inorganic wastes that can be broken down by anaerobic organisms

D.  the quantity of oxygen needed to respire organic wastes in a body of water

15.  See over page.../p
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15. It is known that gases A and B reach equilibrium as they react together to form gas C.
The variation in concentration of these gases was monitored and graphed as

illustrated below. el
A
12 K : .
A i
10 ' — A +B 2 ¢
I
8 ¥ niai 1o 5 ¢
[gas] \ ! o
(mol L1y ¢ ‘B. : ; aqsel 10 ¢ 4
' — .S &
4 / c " W *
C ! 'Y
2 : fahe -
\ _ N N 2

2 2 4

By applying Le Chatelier’s principle, it can be predicted that at time t1 the yield of the forward
reaction will

A. increase if pressure is increased.
B. decrease if pressure is increased.
C. decrease if pressure is decreased.

D. not be affected by a change in pressure. <
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Section 1 (continued)
Part B - 60 Marks

Attempt Questions 16-26
Answer the questions in the spaces provided.
Show all relevant working in questions involving calculations.

Question 16 (6 marks) » ,’%ffjww Marks
(a) Compare the reactivity of alkeries and alkanes and give a reason for the
. difference. 2
GGG KGR 00X e gachive Hhan allants Becawae it
itV G e s L R A L
T el A Luchenely reactive clowdle bord ratkes dhan the
e « -
A gty boncln.. alhane (R Llechons in the. Alsshon din
on
Ao bl repel £ACA. ethen acere. Lanly. and. Yhua.is. o000
re aovire

(b) Describe a test that you used to distinguish between a named alkane and
alkene you investigated in the laboratory. Include relevant practical details

and chemical equations. 4
O In. fuo.. se sl hstndvbes  Cmy eh C Cﬁ”c‘m‘“’@(

— (¥ Netine 5 :
P mcyoéo%e%§w COURERL LD e
— Gree L lu ' /
— equipnent ... Jhelt B Qumps . Lbovae ety were adoag 7> 4ath and
s sheegow | M both arere  gently shalande mie
Leeleing for ‘/:/ @(’Uf\
z@(ow:c/carg,z@ colom c/\ang/e @ﬁ both fest~fvbes wene poleeie /é?é:xA
O PR GRIBU CNAN L 0 LOTN. TS TTuee s wene  ohbgeliic] o
fT0S rks W) ovdmnoticed thar e cuclofexare pe mainaol tha
ety v
D) amecolon, white cyllokexire went cofupless. Thir
[cef
ot aqviaeactdn gecared. B Efﬁ ......................
S J/ U\ Ly A7 — H /
RN ik SO T N
H\C/ C: Bf —> M~ e/ can)
............ \ e St SSOOPORROOROR ¢ Q,)H./\/\H
C— C —, =
o | ™\ —H
Ho oy H HoH

cyclohenumny  prent celvuslem abne becatoe .t tao obt
o recct, deFamime  olue Te M reaching ooedtle bon
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Question 17 (5 marks)

PUR Marks
Analyse the progress.in the development of one specific named biopolymer and
(€valuate its use or potential use, In your analysis, include the name of the

specific enzyme or organism used in its synthesis

o liepalyman. 048 . pelstbyetee il bt e oliscore

---------------

//c'»f@le%ﬁépa&f%w?%u@w@Accw%éﬁ&e»\%(d .

fija%/& :‘~._\ . W«—%M o= o - flo O&M Thes T 7ees

?ﬂggc;jb deeazrecrats, Cobhabl for i Guch a ?cza;/

[ﬁi‘/&/f(ﬁﬂ;:; K‘ MI& M C/LO/)% ﬂ/bO//Lé,7 Yo fig y;’ g =2 SN

g PUVM 'M/:—& A/ ¢ (L(r:?)’é)’l -éuw/ot-’uw Koot Acé( Are ¥ ﬁ‘{i—(&’/g-é

L"-Q’LOW&M o okt —s, pH 73 recrcie .
2"
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Question 18 (6 marks)

Marks
Consider the following electrochemical cell:
ol fmihe X | X | Yegl Yo .
(a) Draw a labeled diagram of this cell, clearly indicating the direction of electron
and ion flow. ) condMeRNGw (ré 3
Xy e thoos)
( cathne
(anodcke) . K Rulen
f .
& Nex
Lealen
beake.
(
electo j‘e ; Llecho 9& .
il "MOW
ahion Hlocs
(b) The EMF of the cell under standard conditions is 0.96V.
Given that the reduction potential for Y* .9 6 "% Y(s) is 0.52V, write the
oxidation half-equation for the cell, including its voltage. y ST ATES 2

e rssens sy O

(c) The cell will eventually reach a state of equilibrium. Use Le Chatelier’s Principle

to justify the prediction that if the concentration of Y*@q) is increased, the
voltage will also increase.

..............................................................................................................................................

......................................................................

...............................................................................................................................................

L ere L/D/'FW?/C -
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Question 19 (3 marks) Marks
Identify one named radioisotope used in either industry or medicine 3

Describe the way in which the above named radioisotope i@ and s
use in terms of .@@@@gﬁi&ym@mm& . G ffc ceaed
vy poScribe the (L&Y A o frund

/
................................................................................................................................

c oxp

cen st
&
3

f

................................................

...................................................
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Question 20 (5 marks) Marks
~

~Atitration was carried out using 0.246 mol L™ HCI to standardise 25.0mL aliquots
of a solution of weak base, sodium carbonate. An appropriate indicator was
chosen to show the end point of neutralization. The results gained are shown in

the table below. )
ae Nal
o coGth Run 1 2 3 4 5
oA e Initial burette volume (mlL) 05 ,2023.6 .2/ 0.7 22-3[23.5 ,,-1| 02 ey
hen sereentinal burette volume (mL) 23.5 45.8 23.0 46.2 22.4
& alragroee o -
cfl y‘/%im/ C,/;So'-rc(CfZS.
2 (a) Calculate the concentration of the sodium carbonate solution. Justify the steps
in your calculation. 3
................... H([—{-N“(Of; RO 5 O
LI 0 JoSH& caron

b Ad AU NEER EREREEE R R R RN R I i e

..................

T AR e, |.Bocaue the gatn x T
= 23 07 ped Na, co, 4 2H — CcO, +H.0+ 2/\Va d
A . 2+73x:075 Be brerteda
MM CO2). 5 Temers L Bl o Soncenyation Co Meon wned
= ¢ - (09 M - i nrefoo pes yvolune
ceeenes S A A7 Rk ng/aa/@a/c/éﬁmof
(b) The student had a choice of indicators:

e Methyl orange; changes from red to orange from pH 3.0 to 4.5.
¢ Phenolphthalein; changes from colourless to pink from pH 8.3 to 10.0

Select the indicator that should be used for this titration, giving a reason
for your choice. 2

............ i “W orangt should be (ised en s rea (Feos;

--------------------------------------------------------------------------------------

.............. VW“‘JW’ g acrid andl wwlate b oepae cJr?l

AR R R LR RN R R R Y PP R e r e T A PP

-------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------

s e B SRR i B aCeta e o rela bl
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Question 21 (7 marks) Marks
As part of your practical work you decarbonated a beverage. A student
decarbonated a sample of soda water by opening the bottle it was in and leaving
it for a period of time, weighing it at regular intervals. She also used a non-
carbonated sample of water as a control, recording its mass at the same intervals.
~ Mass (8) .
Initial After
0 hours 12 hours 24 hours 36 hours 48 hours 60 hours
Soda 3850 {3826 381.1 380.7 380.3 380.0
water :
- - - . ' - }
Plain 385.0 3857 »7 |3842 ° 383.7 2 (3834 1 |[3830 >
water , 4 7 |~ | o2
e 02

i

the same graph.

38
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Aber 4 hors S6hewn 48 hours
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Question 21 continued

(b) Interpret the trends shown in your graphs including any relationship between

then: »ﬂxﬂﬁk”“’/w”‘“}zji*‘”jﬂ;—z&dMcwlm, 2
wns#ﬁn*fa«&#‘wwfm&‘a”‘\mmv@ ......
LB L ranhs show o dierecne a mancve
et TN G 9 aph shows tha Loss ef mamm ot p
AuapeTalinaltont — The scda watin g roph < hows ta fo e

--------------------------

Ao ile gas .

(c) Use the graph to determine the volume of CO, gas produced at 25°C and
100kPa. Show your working.

2
L N R A S
S st ek Lot mg
........ ﬂ’wéwk("w"g“i‘/'” LA R

---------------------------------------------------------------------------------------------------------
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Question 22 (8 marks)

Marks
Artificial banana essence, pentyl ethanoate, is an ester.,
(a) Draw and name the structures of the substances that would be used to _
manufacture this ester b 4
/-/9@,_/)""5(/9 0-’(‘ g‘#/\ano/c ac/d
off M Sy
[ j s ! ! ’ \ !
b — ¢ — C— ¢c __ ¢ __ C — ¥ C — (/ — H
t ! | ! v /
[ Ho H
H H H H H

(b) Draw a fully labelled diagram of the apparatus used to manufacture this ester in
the school Taboratory including direction of water flow in the condenser. —

3
ﬂ 0O

condens gy

égﬂw

boilingw o7
a [-pentanor 4

Z*hd’?i""f / /'/qsk
acicl + ~ A@,‘/,'nﬁ chips.
Sy 1horre } HoT PpLA 1o 1
acre . .
(c) Describe the purpose of using concentrated sulfuric acid in the preparation of
an ester. 1
............. St by cm(acwma.ca*afc}ffwﬂﬂ\
........ W&qat‘“““’é%%‘mﬂJ@ﬂ‘M‘U&Fﬁﬂ/S

(d) Explain the need for refluxing during esterification

........... Ref2 G, L. gt Fonns. Aoy ety 74




.Page 17 Scots HSC Trial Chemistry 2004 Student NUMDET: «....ccceuureeeeeneeerennn

Question 23 (5 marks) Marks
Refer to the following Table and Flow chart.
Table - Solubility of Ionic compounds
Soluble Insoluble
Group 1 and NH4* compounds, Carbonates, sulfites and phosphates
Nitrates (except Group 1 and NH,* compounds)
Ethanoates (acetates) (except Ag*) Hydroxides and oxides (except Group 1,
Chlorides, bromides and iodides (except Ag*, Pb2*) | NH4*, Ba2+, Ca?t)
Sulfates (except Pb?*, Ba2+, Ag®, Ca2+) Sulfides (except Groups 1, 2 and NH4*)

Flowchart: In order to identify three anions in a solution a student performed the
experiments shown in the flowchart below.

Mixture of three unknown anions

_ nfF0O,
Add Zn(NOs), solution, filter 0, ZnSO
Zn MV . EnoUs
v v
Clear solution White precipitate, H | > ,»»-Qﬁf';—;:‘j’;\,;_.é
lAdd BaCl, solution, filter - lAdd HCI solution
i v Bubbles of colourless gas, L o

White precipitate, J

Clear solution

(a)

(b)

Add Pb(NQ:3); solution

Yellow precipitate, K

Identify any one of the precipitates, H, J or K or the gas, L and write the
balanced net ionic equation for the reaction involved in its formation. 4

L) tarbon dionide v

While looking for some barium chloride to complete the tests above, a student
found a reagent bottle labelled “a chloride salt of either barium or

magnesium”. Describe a simple test that you have carried out in the school
laboratory to identify barium ions that would enable this student identify the

salt present. '#/ 1

--------------------------------------------------------------------------------------------------
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Question 24 (6 marks) Marks

During your course you performed a first-hand investigation to determine the sulfate
content of lawn fertiliser.

(a) cedure you used and explain the chemistry involved. ‘ 3
@ Cereums, o Smerme A, Sudee fentiliven. i gt

------------------------------

£ %Qq[/\/as)';_

@A\LOL'J(’ Aot o(r‘[;.(,fz gc: (’17_?_ Jo ly™on ovao Clo(O(JCIQA’Uﬂ/\
.

------------------------------------------------------------------------------------------------- E

P Cr p it Koy A Bang iy Chbige g Sutfate Fo precpitas
./.}a&f.v...’f/.z,sr.m.é.@...@i}.&nﬁ.fff.ﬁ.f ........................................... rreerms

Ba®" tagy S04 ap—> BASOf ¢s)

(b) Describe the results you obtained (numerical values are not required) and
evaluate the reliability of these results. Propose solutions to at least one

roblem you encountered in the procedure. 3
g - 205 Wl were /(?8 f’uB.’/bt/ 7T bl

AN e Nt o bl ma Fhat crene MCQLM‘A“"/,

------------------------------------------------------------------------------

=~ 2. N P &u,%@il weedd fa AMA
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Question 25 (6 marks) Marks

In the late 1970’s unprecedented and unanticipated depletions of stratospheric
ozone were discovered over the Antarctic and the problem has continued to grow
causing much concern among the scientific community. Scientists are
increasingly blaming the use of CFCs for this depletion of the ozone.

(a) Name a CFC found in the Troposphere and identify its origins. 1

cdzﬁzrs‘wéﬁfﬁwﬂwmmfw//ue ..........

CrC12  gnA o5 ,ag"///‘ e & Koy €7 0!?'»c.c/m/f/¢f‘“’7f'9,
. . . . - 7 2
(b) Write equations to show the reactions involving CFC’s and ozone to

demonstrate the removal of ozone from the atmosphere. 2
Y ’ X e s i i g F '
29..... C-..C.:’-.:’.:’% @V’Z‘ >"9C€(;C(‘G?~ca) ...........................
............. (..é.c‘f C.ﬁ—gp({c«g}‘{b(}\(??
............. (Al G St Caia.. Thrs, o, chlls st mg

La. el sed, 8Gast,. a2l it gofintal Lo dhags te coel
BB ettt

(c) Evaluate the effectiveness of alternative chemicals in use which are replacing
~ CFC's. 3

P N /’&/«{U’W'm ju/wcxcr(’)yﬁ“:()
beczecd i biTh. sontfesiing cn

......................................................................... fooe R FXT DI POR N o0 S v i

ZWC“”“( ao’:{y..,,/é*f hen ‘V\O( LCRCNY - Ao ¢ f

....................................................

Qwﬁuﬁk@;acﬁwﬂum,f%«u%wa T 6888, Ce ) PR
SERTESAN. 0109 doauinr, 1t fetembes Fokes Longe ‘

...................................................................................

N 7 . . ,
o@u\?[tf@ L2 AR Bty 2000, Livelo weat seon #o

.............

JWciopen. Al {?@ Lesa L/%{cm«: A w2 end Flur

: T y

ZC% Ceonorital S %zgﬁ% & Cavronronfaf

e ; |
PR Ay GUF . pRsrve Ohor 5o hss i des — £1n L TP
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Question 26 (3 marks) Mar.

A student decided to measure the concentration of lead (Pb) in the soil around his ho
He prepared five standard lead solutions of known concentration. The absorbance of
these solutions was measured. These results are shown in the table.

Concentration of lead | Absorbance
standard (ppm)
0o 0.00
1 , | 015
2 0.31
3 | 0.44
4 - 059
5 075

(a) Draw a line graph of these data
1.00

0.90

0.80

0.70 —

0.60 -

0.50

0.40 {1+

| Absorbance

030

0.20 HrHy

0.10 -

0

Concentration of lead (ppm)
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.......................................

Question 26 (continued) Marks

(b) The student prepared solutions from four different soil samples around his
home. These solutions were also analysed using the same method. The results
are shown in the table below.

k]

Solutions made frdm soil samples
Area sampled Absorbance
Front garden bed 0.19
| Back garden bed 0.09
Mail box 0.22
Back fence 0.11
Determine the concentration of lead around his front garden bed. 1

“A
e gAY Eisrade [ pnan..., a3 pp




