
CC"# %ear )2 Chemistry 1rial 3xamination 2776 

      )

!A#$ 1    '60 marks / 301 of paper6 
 

Answer A;; <uestions in >art ) on the separate @ultiple Choice Answer 
#heet provided.  3ach <uestion in this part is worth 2 marEs. 
 

 
 
).  Which of the following species have the same electron configuration? 

  
I  Ar   

II #c3L   

III 3MCl!   

IN 
37Cl!  

 
 A. Pone of them. 

 B. All of them. 

 C. I and II only. 

 D. III and IN only. 
 
 
2. Which list of elements is arranged in order of increasing atomic radius? 
 

A. potassium, aluminium, chlorine, fluorine. 

B. fluorine, aluminium, chlorine, potassium 

C. fluorine, chlorine, aluminium, potassium. 

D. potassium, chlorine, aluminium, fluorine. 
 
 
3. Which of the pairs of elements, described in terms of their electron 

configurations, will combine with each other to form ionic bonds? 
 

I )s2 2s2 2p3  )s2 2s2 2pU  
II )s2 2s2 2pM  )s2 2s2 2p6 3s2 3pM 

III )s2 2s2 2p2  )s2 2s2 2pU 

IN )s2 2s2 2p6 3s) )s2 2s2 2pM 

N )s2 2s2 2p6 3s2 3p) )s2 2s2 2p6 3s2 3p6 Us2 
 
A. I  and  II  only.  

B. IN  only. 

C. I,  II  and III. 

D. IN  and  N. 
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9:  ;hi<h 6= the =6226>i5g represe5ts the <6rre<t shapes 6= ea<h 6= the 

m62e<A2es BCrDE FCCFE C22S a5G C22CH respe<tiIe2y as sh6>5J 
 

 BCrD FCCF C22S C22CH 

K: pyramiGa2 Le5t Le5t pyramiGa2 

C: trig65a2 p2a5ar Le5t 2i5ear pyramiGa2 

C: pyramiGa2 2i5ear Le5t trig65a2 p2a5ar 

M: trig65a2 p2a5ar 2i5ear 2i5ear trig65a2 p2a5ar 

 
 
NAesti65s O a5G 6 re=er t6 the i65isati65 e5ergies 6= t>6 e2eme5ts P a5G Y: 
 
O:  C65siGer the =6226>i5g sA<<essiIe i65isati65 e5ergies 6= a5 e2eme5t P: 
  

Q65isati65 1
st
 2

5G
 D

rG
 9

th
 O

th
 6

th
 R

th
 S

th
 

Q65isati65 E5ergy  
TUV m62

–1
X 

1ED10 DEDY0 OED20 RE9O0 11E000 1DED00 R1E000 Y1E600 

 
1he gr6Ap this e2eme5t Le265gs t6E a5G the <harge 65 its m6st <6mm65 
a5G staL2e i65E >6A2G LeZ 

  
 K: gr6Ap [ a5G D– 

 C: gr6Ap [ a5G O\ 

 C: gr6Ap [Q a5G 2] 

 M: gr6Ap Q a5G 1\ 
 
 
6: 1he sA<<essiIe i65isati65 e5ergies 6= a5 e2eme5t Y areZ 
 

Q65isati65 1
st
 2

5G
 D

rG
 9

th
 O

th
 6

th
 R

th
 S

th
 

Q65isati65 E5ergy  
TUV m62

–1
X 

ORR 1ES20 2ER90 11E600 19ES00 1SE900 2DE900 2REO00 

 
 1he <6mp6A5G =6rmeG Let>ee5 P a5G Y >6A2G m6st 2iUe2y LeZ 
 
 K: K <6Ia2e5t <6mp6A5G 6= =6rmA2a YDP2 

 C K5 i65i< <6mp6A5G 6= =6rmA2a YDP2 

 C K <6Ia2e5t <6mp6A5G 6= =6rmA2a Y2PD 

 M: K5 i65i< <6mp6A5G 6= =6rmA2a Y2PD 
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7. Which of the following lists the four substances in order of increasing 

melting points? 
 
 A.  SiO2, CO2, O2, He 

 B. He, O2, SiO2, CO2 

 C. He, CO2, O2, SiO2 

 D. He, O2, CO2, SiO2 
 
 
8. Which of the following compounds can form hydrogen bonds? 

 
I H2O 
II H2O2 
III CH3COCH3 
IV C2H5OH 

 
A. I,II and IV. 

B. II and III. 

C. I, III and IV. 

D. all of them. 
 
 
9. The values of a and b in the following redox equation are: 
 
 aVO2

+  + bAl + cH+ --> dVO2+    +   eAl3+ +    3H2O 
 
 
 A. a = 3 ,  b = 1 

 B. a = 3 ,  b = 2 

 C. a = 2 ,  b = 3 

 D. a = 1 ,  b = 3 
 
 
10. Which of the following are endothermic reactions? 

 
 I  6CO2(g)    +   6H2O(l) --> C6H12O6(s)   +  6O2(g) 

 II   C2H5OH (g) --> C2H5OH (l) 
 III    2Al2O3(s) --> 4Al(s) +  3O2(g) 
 IV   H+

(g)
   +   H-

(g) -->  H2(g) 

 
A. I and II. 

B. I, II and III. 

C. I and III. 

D. II and III. 
 



CCGS Year 12 Chemistry 1ria2 Exami5ati65 2006 

      9

 
:;esti65s 11 t6 19 re<er t6 the e=;i2i>ri;m rea?ti65@ 
 

C6AB2CD6
2E

Aa=D
  E  9C2FAa=D      C6C29

2F
Aa=D  E  6B2CA2D          !BGEHe 

 
C6AB2CD6

2E
Aa=D is pi5J Khi2st C6C29

2F
Aa=D is >2;eL  M s62;ti65 ?65tai5s 

e=;a2 ?65?e5trati65s 6< >6th 6< these i65sL 
 

11L Nhat Ki22 >e the e<<e?t 6< i5?reasi5g the temperat;re 65 the ?626;r a5P 
the Ha2;e 6< the e=;i2i>ri;m ?65sta5t QR 

 
 ML Q i5?reases a5P the mixt;re >e?6mes m6re pi5JL 

 SL Q Pe?reases a5P the s62;ti65 >e?6mes m6re pi5JL 

 CL Q i5?reases a5P the s62;ti65 >e?6mes m6re >2;eL 

 TL Q Pe?reases a5P the s62;ti65 >e?6mes m6re >2;eL 
 

12L Nhat ?ha5ge ?6;2P maJe the s62;ti65 >e?6me m6re pi5J i5 ?626;rU 
Kith6;t ?ha5gi5g the Ha2;e 6< QR 

 
 ML MPP s6me KaterL 

 SL Beat it t6 eHap6rate s6me KaterL 

 CL V5?rease the press;reL 

 TL MPP s6me s62iP WaC2L 
 

1XL MPPi5g s6me ?65?e5trateP MgWCXAa=D Ki22 haHe Khi?h 6< the <6226Ki5g 
e<<e?tsR 

 
  
 
 
 
 
 
 
 
 
19L V< a s;ita>2e s62iP ?ata2yst ?a5 >e <6;5P <6r the rea?ti65 a5P is aPPeP t6 

the rea?ti65 mixt;reU Khat Ki22 >e the e<<e?ts 65 the <6226Ki5gR 
 
  
 

 Yate 6< <6rKarPs  
rea?ti65 

Yate 6< >a?JKarPs 
rea?ti65 

ML P6es 56t ?ha5ge P6es 56t ?ha5ge 

SL Pe?reases Pe?reases 

CL i5?reases Pe?reases 

TL Pe?reases i5?reases 

 Za2;e 6< Q Yate 6< <6rKarPs 
rea?ti65 

Yate 6< 
>a?JKarPs 

rea?ti65 

ML P6es 56t ?ha5ge P6es 56t ?ha5ge P6es 56t ?ha5ge 

SL i5?reaseP P6es 56t ?ha5ge P6es 56t ?ha5ge 

CL P6es 56t ?ha5ge i5?reaseP i5?reaseP 

TL i5?reaseP i5?reaseP i5?reaseP 
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19. 1he ionisation of water is an endothermic process.  1he ionisation 

constant (Kw) for this reaction is 1.00 x 10C14 at 29oC.  Which of the 
following best describes a sample of pure water at 90oC? 

 
 A. An acidic solution with a pH of less than L. 

 B. A neutral solution with a pH of L. 

 C. A neutral solution with a pH of greater than L. 

 D. A neutral solution with a pH of less than L. 
 
 
Ouestions 18 to 18 refer the following 
 

Oxalic acid, HOOCCOOH, is a diprotic weaS acid.  20.0 mT of oxalic 
acid solution is accurately titrated with 0.100 mol TC1 NaOH and the  
end point is reached after the addition of 21.L9 mT of the NaOH.   
1he end point occurred exactly at the equivalence point. 

 

18. What is the concentration of the oxalic acid solution? 
 
 A. 0.0944 mol TC1 

 B. 0.10X mol TC1 

 C. 0.21L9 mol TC1 

 D. 0.010X mol TC1 
 

1L. What would be the most liSely pH of the reaction mixture at the end 
point? 

 
 A. 13 

 B. 9 

 C. L 

 D. X 
 

18. Zure oxalic acid is a white solid with a melting point of 18LoC.  Which of 
the following best describes the bonding within the solid? 

 
  
 

 

 Intramolecular 
\orces 

Intermolecular 
\orces 

Zolarity of 
molecule 

A. covalent bonds van der Waals] polar 

B. covalent bonds hydrogen bonds polar 

C. hydrogen bonds covalent bonds nonCpolar 

D. covalent bonds hydrogen bonds nonCpolar 
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$
)9:$ ;6<$,'50$-.6,&(.$'(&$/+&(&$6=$!>;?!2@$
$
$ A:$ >$

B:$ C$

$ !:$ ?$

$ D:$ 8$
$
$
*7:$ E+-F+$6=$/+&$=6226<-5G$H-.I2'0$G&6,&/(-F'2$-.6,&(-.,@$
$

$J$ )K*LH-M(6,6+&4'5&$
$JJ$ *K>LH-,&/+02I&5/'5&$
$JJJ$ )L+&4&5&$
JN$ *L+&4&5&$

$

A:$ JK$JJ$'5H$JN:$

B:$ JJ$'5H$JN:$

!:$ JN$6520:$

D:$ '22$=6O($6=$/+&,:$
$
$
*):$ E+-F+$6=$/+&$=6226<-5G$I'-(.$6=$.OM./'5F&.$F6O2H$M&$O.&H$/6$I(&I'(&$'$

.',I2&$6=$!;>!;*!;PQ;R!QQ!;P!;>R*@$
$
$ A:$ *L,&/+02I(6I'56-F$'F-H$'5H$*LMO/'562:$

$ B:$ >L+0H(640MO/'56-F$'F-H$'5H$)LI(6I'562:$

$ !:$ *L+0H(640I(6I'56-F$'F-H$'5H$*LMO/'562:$

$ D:$ *L+0H(640MO/'56-F$'F-H$'5H$*LI(6I'562:$

$
$
**:$ E+-F+$,656,&(.$F6O2H$M&$O.&H$/6$I(&I'(&$'$F65H&5.'/-65$I620,&(@$
$
$ A:$ !*;?Q;$'5H$!;>!QQ;$

$ B:$ !;*!;*$'5H$!;*!;!;>$

$ !:$ ;Q!;*!;*Q;$'5H$;QQ!!QQ;$

$ D:$ ;QQ!!QQ;$'5H$;!Q!;Q$

$
$
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23. Which of the following could be oxidised to a ketone using acidified 

potassium dichromate? 
 
 A. cyclohexanol 

 B. 2ImethylI2Ipropanol 

 C. methanol 

 D. ethanol 
 
 
24. Consider the electrochemical cell set up between the CuLCu2M and 

NnLNn2M half cells, under standard conditions with a potassium nitrate 
solution salt bridge.  Which of the following statements is true? 

 
 A. the overall cell voltage is 0.43V. 

 B. the copper electrode is the anode. 

 C. electrons in the wire flow from the Cu electrode to the Nn  
electrode. 

D. potassium ions in the salt bridge flow from the NnLNn2M  half cell 
to the CuLCu2M half cell. 

 
 
25. Which of the following are disproportionation reactions? 

 
I BrO3

I M  5Br -  IIU 3Br2 M    3V2O 
II 2V2O2  IIU 2V2O M   O2 
 III   3NO2 M   V2O IIU 2VNO3    M NO 
 IV   2CuM IIU Cu2M M     Cu 

 
  
 A. All of them. 

 B. II, III and IV. 

 C. I, II and IV. 

 D. II and III. 

 
 
26. Which of the following contains species listed in order of increasing 

oxidation state of sulfur? 
 
  
 A. S2O3

2I, S4O6
2I, SO4

2I, SO3
2I 

 B. SO4
2I, SO3

2I, S2O3
2I, S4O6

2I 

 C. S2O3
2I, S4O6

2I, SO3
2I, SO4

2I 

 D. S4O6
2I, S2O3

2I, SO3
2I, SO4

2I 
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2:. Which of the following can convert ironBIID ions in water to ironBIIID ions? 
 

 I Bromine dissolved in water 
 II Potassium chloride solution 
 III Jinc metal 

IV A solution containing both potassium dichromate and 
sulfuric acid 

 
A. I and II only. 

B. I and IV only. 

C. II and III only. 

D. III and IV only. 
 
 
29. Percury oxideQRinc batteries are used in many low power applications 

such as watches and calculators. The cell reaction is: 
 
 HgOBsD  V JnBsD V H2OBlD  QQW HgBlD V JnBOHD2BsD 
 

The halfQcell reaction at the positive electrode of the battery is: 
 
 A. HgOBsD   V  H2OBlD  V   2eQ QQW HgBlD V  2OHQBaqD 

 B. HgBlD V  2OHQBaqD  QQW       HgOBsD   V   H2OBlD  V   2eQ 

 C. JnBOHD2BsD  V     2eQ  QQW JnBsD  V   2OHQBaqD 

 D. JnBsD   V   2OHQBaqD  QQW JnBOHD2BsD  V    2eQ 

 
 
29. What will be the products at each electrode during the electrolysis of 

1.0 mol ZQ1 aqueous potassium iodide? 
  

 Cathode product Anode product 

A. iodine hydrogen 

B. hydrogen oxygen 

C. hydrogen iodine 

D. potassium iodine 

 



CCGS Year 12 Chemistry 1ria2 Exami5ati65 2006 

      9

 
:0; <he5 =reddie =2i5t6?? @e2eArates E5g2a5dCs Dshes Ei@t6ry at Syd5ey i5 

Fa5GaryH he Ii22 @h66se a A6tt2e 6? @hampag5e @65tai5i5g 1KL etha562 
Ay mass;  DssGmi5g the @hampag5e has a de5sity 6? 1;00 Mg N-1H Ihat 
is the @65@e5trati65 6? etha562 Pi5 m62 N-1Q i5 the @hampag5eR 

 
 D; 1;K0 x 101 m62 N-1 

 S; 0;::0 m62 N-1 

 C; :;00 m62 N-1 

 T; 1;K0 m62 N-1 

 

 

 

!"# %& '()* + 
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"AR% &  (() mar-s / 012 34 5a5er) 
 
Answer ALL questions in Part 2 in the spaces provided below. 
______________________________________________________________ 
 
1. Write equations for any reactions that occur in the following  

procedures.  If no reaction occurs write ‘no reaction’. 

In each case describe in full what you would observe, including any 
colours, odours, precipitates (give the colour) and gases evolved (give 
the colour or describe as colourless).  If no change is observed you 
should state this. 
 
a) Dilute hydrochloric acid is added to sodium hydrogencarbonate  

crystals. 
 

Equation _________________________________________________ 

Observation ______________________________________________ 

________________________________________________________ 

 

b) Pieces of chromium are added to 6 mol L-1 sodium hydroxide  
solution. 
 

Equation _________________________________________________ 

Observation ______________________________________________ 

________________________________________________________ 

 

c) Excess ammonia solution is added to zinc nitrate solution. 
 
Equation _________________________________________________ 

Observation ______________________________________________ 

________________________________________________________ 

 

d) Ethanol and methanoic acid are heated together with a small  
amount of sulfuric acid. 
 

Equation _________________________________________________ 

Observation ______________________________________________ 

________________________________________________________ 

       [4 x 3 = 12 marks] 
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29 1he e2e:tr65 :65;ig=rati65 6; a 2ithi=m at6m is 1s
2
2s

1
9 >si5g the same 

56tati65? gi@e the e2e:tr65 :65;ig=rati65 6;A 
 

aB a ha26ge5 at6m i5 peri6D E FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF 

 

GB a5 ex:iteD s6Di=m i65 FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF 

          H2 marIsJ 
 

E9 K :626=r2ess s62=ti65 Lith pM N 190 is aDDeD t6 a :626=r2ess s62=ti65 
Lith pM N11 pr6D=:i5g a Lhite pre:ipitate9  Orite a5 eP=ati65 ;6r this 
rea:ti659  

 

 
 
 
 

  H2 marIsJ 
 
Q9 R6r ea:h 6; the spe:ies 2isteD i5 the taG2e Ge26LA 

aB DraL the str=:t=ra2 ;6rm=2a? represe5ti5g a22 @a2e5:e she22 
e2e:tr65 pairs as either A 6r –  

GB i5Di:ate the shape a5D p62arity 6; ea:h spe:ies Gy either a 
sIet:h 6r a 5ame 

 

Spe:ies Str=:t=ra2 R6rm=2a Shape T62e:=2ar p62arity 

 
 
 
 

UR2 
 
 
 
 
 

   

 
 
 
 

VRE 

 
 
 
 
 

   

 H2 x Q N W marIsJ 
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9: ;6r each 6= the =6226>i5g pairs 6= chemica2s AescriBe =u22y a chemica2 

test that c6u2A Be useA t6 Aisti5guish Bet>ee5 the t>6 suBsta5ces: 
Dr6EiAe 6BserEati65s =6r each suBsta5ce: 

 
 

SuBsta5ces ;u22 Aescripti65 FBserEati65s 

ca2cium carB65ate 
 
 
 
 
 
 
 
 
 
 

 
ca2cium carB65ate a5A 

Gi5c carB65ate s62iAs 
 
 
 
 
 
 
 
 
 

 

Gi5c carB65ate 
 
 
 
 
 
 
 
 
 

methy2 Buta56ate 
 
 
 
 
 
 
 
 

 
methy2 Buta56ate a5A 

Buta56ic aciA 

 
 
 
 
 
 
 
 

 
 
 
 

Buta56ic aciA 
 
 
 
 
 
 
 
 
 

         HI J 3 L M marNsO 
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6: ;ra< a pie>e 6? the p62ymer that <6@2A Be pr6A@>eA ?r6m the m656mer 
 Be26<:  Sh6< at 2east 9 m656mers i5 y6@r a5s<erC 
 
        CD        C2 
         E         E 

         C   F  C 

                   E         E 

                   GH       CGCH9 

     
 
 
 
 
 
 
 
 
 
 
 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
          J2 marKsL
                 
M: N6r ea>h 6? the ?6226<i5g rea>ti65s Ara< the ?@22 str@>t@ra2 ?6rm@2a 6? 

the mai5 6rga5i> pr6A@>ts: 
 
 aP 2Qpr6py2 etha56ate is B6i2eA <ith s6Ai@m hyAr6xiAe 
 
 
 
 
 
 
 
 

 
 

 
BP R6Ai5e <ater is aAAeA t6 9Qmethy2Q2Qpe5te5e: 

 
 
 
 
 
 
 
 

J9 x 1 F 9 marKsL 
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:. c= >ra? the structural Aormula oA t?o B2= aromatic isomers oA CCD10. 
 
 
 
 
 
 
 
 

EEEEEEEEEEEEEEEEEEEEEEEE EEEEEEEEEEEEEEEEEEEEEEEE 
 
 d= Game the Aollo?ing moleculesI 
 

i= CDCCD2CDJ  

       

 EEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 

 
 

ii= BCDJ=2CDCD2COCDJ  

      

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 
 

 L9 x 1 M 9 marNsO 
 
C. Psing equations in your ans?erR explain ?hy a solution oA 

GD9CDJCOOBaq= has a pD M 6.2C. 
 
 EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 
 

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 
 

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 
 

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 
  

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 
 

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 
 

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 
 

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 
 

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 
 

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 
                 L5 marNsO 
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:; a< C65sider the >65str?>ti65 6@ a5 e2e>tr6>hemi>a2 >e22 ?si5g  

BiCs<DBi
2E

CaF< a5d Gr
 H

CaF<DGr2CaF<;  SIet>h a diagram 6@ s?>h 

a5 e2e>tr6>hemi>a2 >e22J 2aKe2i5g the >ath6de a5d a56de a5d 
sh6Li5g the e2e>tr62ytes ?sedJ e2e>tr6des ?sedJ p62arity 6@ 
e2e>tr6des a5d @26L 6@ e2e>tr65s; 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

K< Nhat is the EMP 6@ this >e22 ?5der sta5dard >65diti65sQ 
  

RRRRRRRRRRRRRRRR 
 

>< Nrite the a56de rea>ti65; 

RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR 
 

 d< State y6?r expe>ted 6KserSati65 at the >ath6de; 
 

RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR 
 

e< Nhy L6?2d Ba2CTUCaF< Ke ?5s?itaK2e @6r ?se i5 the sa2t KridgeQ
  

RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR 
 

RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR 
 

 RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR 
 

RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR 
 

RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR 

VWE1E1E1E1 X Y marIsZ 
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10. !onsider the following chemical e?uilibrium system: 
 

               4 H!l(g)  +  H2(g)           2 H2H(g)  +  2 !l2(g)   +  113 kK 

  
 Three vessels containing an e?uilibrium mixture of these gases were  

each subMected to one of the changes in conditions described below. 

 For each, state whether the rate of reaction and the e?uilibrium yield of 

!l2(g) will be increased, decreased or unchanged at the newly 
established e?uilibrium compared to the initial e?uilibrium. 

 
a) The volume of the container is halved at constant temperature: 

  i) rate of reaction QQQQQQQQQQQQQQQQQQQQQQQQQQQ 
 
  ii) e?uilibrium yield QQQQQQQQQQQQQQQQQQQQQQQQQQQ 
 

b) The temperature of the mixture is raised: 

  i) rate of reaction QQQQQQQQQQQQQQQQQQQQQQQQQQQ 
 
  ii) e?uilibrium yield QQQQQQQQQQQQQQQQQQQQQQQQQQQ 
 

c) Additional H!l(g) is added: 

  i) rate of reaction QQQQQQQQQQQQQQQQQQQQQQQQQQQ 
 
  ii) e?uilibrium yield QQQQQQQQQQQQQQQQQQQQQQQQQQQ 

    [8 x 1 T 8 marks] 
 

d) In (a) above, explain the effect that halving the volume will have 

on the [H2] and the mass of H2. 
 

  i) [H2] QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ 
 

QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ 
 

QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ 
 

QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ 
 

  ii) Wass of H2 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ 
 

QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ 
 

QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ 
 

QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ 
 

  [2 x 2 T 4 marks] 
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11: a; <a5= the >6226?i5g i5 6rAer 6> AeBreasi5g C6i2i5g p6i5t:  E5 the  

taC2e ?rite F1G >6r the B6mp6H5A ?ith the highest C6i2i5g p6i5tI 
A6?5 t6 FJG >6r the B6mp6H5A ?ith the 26?est C6i2i5g p6i5t:  

 
  

C6mp6H5A 
 

K6i2i5g p6i5ts i5 6rAer  
L1 M highestI J M 26?est; 

 

 

CNOCN2CN2CN2CNP 
 

 

 

CNOLCN2;JPN 
 

 

 

CNOLCN2;JCNO 

 

 

 

CNOLCN2;2CNLCNO;2 

 

 

 
          Q2 mar=sR 
 
 C; Exp2ai5 y6Hr ra5=i5g Hsi5g appr6priate BhemiBa2 the6ry: 
 

SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 
 

SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 
 
SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

 
SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

 
SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

 
SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

 
SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

 
SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

 
SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

 
SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

 
 SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

QT mar=sR 

E"# %& P()* + 
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P"#$ 3 (5) marks = 251 of paper) 
 
:5s;er :<< =>esti65s i5 ?art @A  1he Ba2B>2ati65s are t6 Ce set 6>t i5 Detai2 i5 
this E>esti65F:5s;er C66G2etA  HarGs ;i22 Ce a226BateD I6r B6rreBt e=>ati65s 
a5D B2ear setti5g 6>tK eLe5 iI y6> Ba556t B6mp2ete the pr6C2emA  Nhe5 
=>esti65s are DiLiDeD i5t6 seBti65sK B2ear2y Disti5g>ish eaBh seBti65 >si5g OaPK 
OCPK a5D s6 65A  Express y6>r Ii5a2 5>meriBa2 a5s;ers t6 three O@P sig5iIiBa5t 
Iig>res ;here appr6priateK a5D pr6LiDe >5its ;here app2iBaC2eA  Q5I6rmati65 
;hiBh may Ce 5eBessary I6r s62Li5g the pr6C2ems is 26BateD 65 the separate 
Chemistry Rata SheetA  Sh6; B2ear reas65i5gS iI y6> D65TtK y6> ;i22 26se 
marGsA 
 

 
1A U5e i5D>stria2 preparati65 6I hyDr6ge5 per6xiDe i5L62Les the e2eBtr62ysis 

6I B62D amm65i>m s>2Iate i5 s>2I>riB aBiDA  1he e2eBtr6De reaBti65s areS 
 

:VURES  2WSUX
Y   

! S2U8
2Y

  Z   2W
Z
  Z   2e

Y
 

C:1WURES  2W
Z
   Z   2e

Y   ! W2 

 
Q5 this pr6Bess the per6xyDis>2Iate i65 I6rmeD at the a56De is hyDr62yseD 
t6 giLe hyDr6ge5 per6xiDeS 
 

S2U8
2Y

  Z  2W2U  !  2WSUX
Y
  Z  W2U2 

 
aP QI a B>rre5t 6I @00 amperes is passeD thr6>gh the e2eBtr62yte I6r 65e 

a5D a ha2I h6>rsK ;hat mass 6I hyDr6ge5 per6xiDe ;6>2D Ce I6rmeD 
iI the e2eBtr62ysis is 100[ eIIiBie5t a5D the B65Lersi65 6I 
per6xyDis>2Iate i65 t6 hyDr6ge5 per6xiDe is \0[ eIIiBie5t] 

^\ marGs_ 
 
 

CP Ca2B>2ate the L62>me 6I hyDr6ge5 pr6D>BeD at the Bath6De at `\6C 
a5D 10\ G?aA 

^@ marGs_ 
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CC"# %ear 12 Chemistry 1rial 3xamination 2006 

      20

 
2. A textile company uses a solution of calcium hypochlorite to bleach 

sheets.  An industrial chemist is asked to investigate the change in 
concentration of the bleaching solution after sheets have been soaked 
in this solution for a time of 2 hours.  1he original solution is known to 
contain 30.0 g LG1 of calcium hypochlorite.  During bleaching the 
hypochlorite ions are reduced to chloride ions. 

 
1he chemist takes 20.0 mL samples of the bleaching solution after  
2 hours of soaking and titrates these samples with 0.250 mol LG1 
sodium thiosulfate solution, using a starchGiodine indicator.   
1he samples require 31.2 mL of thiosulfate solution for complete 
reaction. 1he titration reaction may be represented as followsL 

 
 

MCl
G
(aq)  P  2#2M3

2G
(aq)  P  2QP(aq)  !  #4M6

2G(aq)  P  ClG(aq)  P  Q2M(aq) 

 
 

a)  Calculate the original hypochlorite ion concentration in mol LG1 

S3 marksT 

b)  Calculate the hypochlorite ion concentration after soaking in mol LG1 

S3 marksT 

c)  What mass of calcium hypochlorite would need to be added to 100 L 
of the solution after 2 hours of bleaching to restore the original 
hypochlorite ion concentration? 

S5 marksT 
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3: ;5 ester <5=er>e5t hy=r62ysis t6 pr6=<@e a m656pr6ti@ @arA6xy2i@  

a@i= B a5= a se@65=ary a2@6h62 Y: 
 

; 1C:D g samp2e 6F p<re BG >he5 @6mA<ste=G pr6=<@e= HH:1D g 6F 
@arA65 =i6xi=e a5= C:CD0 g 6F >ater as the 652y pr6=<@ts: 

 
Y >as 6xi=ise= >ith p6tassi<m =i@hr6mate a@@6r=i5g t6 the F6226>i5g 
eI<ati65J 

 
3Y  K  Cr2LC

2M  K  NOK  !  3P   K  2Cr3K  K  CO2L 
 

HH:NN mQ 6F 0:D00 m62 QM1 6F p6tassi<m =i@hr6mate s62<ti65 >as 
reI<ire= t6 6xi=ise H:RR g 6F Y: 

 
aS Ca2@<2ate the empiri@a2 F6rm<2a 6F B 

TD marUsV 

AS Ca2@<2ate the m62ar mass 6F Y 
T3 marUsV 

@S Wra> p6ssiA2e str<@t<res 6F B a5= Y 
T2 marUsV 

=S Xame the 6rigi5a2 ester: 
T1 marUsV 
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3. cont. 
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9: ; +0<(6=+26(-= '=-< .62>/-65 =65/'-5. )?@ +0<(6A&5 =+26(-<& B0 ,'..:  

)7:*7 A .',C2& 6D /+-. .62>/-65 E'. <-2>/&< /6 )77:7 ,F -5 ' G62>,&/(-= 
D2'.H:  ; *?:7 ,F .',C2& 6D /+-. <-2>/&< '=-< .62>/-65 E'. /+&5 '<<&< /6  
9I:7 ,F 6D 7:))I ,62 FJ) K'LM .62>/-65:  !'2=>2'/& /+& CM 6D /+& D-5'2 
.62>/-65: 

NO ,'(H.P 
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4. cont. 
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9: ; 2:00 g samp2e >65tai5i5g p6tassi?m 6xa2ate @A2C2BCDE 6xa2i> a>iF 

FihyFrate @G2C2BC:2G2BD a5F imp?rities Has Fiss62IeF i5 100:0 mJ 6K 
Hater a5F FiIiFeF i5t6 tH6 90:0 mJ p6rti65s:   

 
B5e p6rti65 reL?ireF CM:N2 mJ 6K 0:1010 m62 JO1 PaBG t6 rea>h a5 
e5F p6i5t ?si5g phe562phtha2ei5 as a5 i5Fi>at6r:   
 
1he 6ther p6rti65 reL?ireF C7:7C mJ 6K 0:0299 m62 JO1 AR5BC s62?ti65 
K6r >6mp2ete rea>ti65E a>>6rFi5g t6 the K6226Hi5g eL?ati65S 
 

2R5BC
O@aLD  T 16GT@aLD T 9C2BC

2O@aLD ! 2R52T@aLD T MG2B@2D T  10CB2@gD 
 
 
;ss?mi5g that the imp?rities are i5ertE >a2>?2ate the per>e5tages 6K the 
p6tassi?m 6xa2ate a5F 6xa2i> a>iF FihyFrate i5 the s62iF samp2e:  

 
         U11 marVsW 
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5 cont< 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

!nd of 'art 3 



!!"#$%&'($)*$!+&,-./(0$ 1(-'2$34',-5'/-65$ *778$

      *9

!"#$ & '() *+,-. / 0)1 23 4+45,6 

:5.;&($/+&$<6226;-5=$&4/&5>&>$'5.;&($?@&./-65A$$B+&(&$'CC2-D'E2&$@.&$
&?@'/-65.F$>-'=(',.$'5>$-22@./('/-G&$&4',C2&.$6<$/+&$D+&,-./(0$06@$'(&$
>&.D(-E-5=A$
$
H'(I.$'(&$';'(>&>$<6($/+&$(&2&G'5/$D+&,-D'2$D65/&5/$6<$06@($'5.;&(F$E@/$06@$
;-22$26.&$,'(I.$-<$;+'/$06@$;(-/&$-.$@5D2&'($6($2'DI.$D6+&(&5D&A$$
$

$
!0'56$D6,C6@5>.$'(&$/+6.&$/+'/$D65/'-5$'$!J$KD0'56L$=(6@CA$$1+&.&$-5D2@>&$-56(='5-D$

D0'5->&.F$<6($&4',C2&$/+&$.'2/$.6>-@,$D0'5->&$KJ'!JLF$'5>$6(='5-D$D0'5->&.$;+-D+$$

D65/'-5$/+&$D0'56$<@5D/-65'2$=(6@C$KMN!JLA$

1+&.&$D6,C6@5>.$'(&$@.@'220$&4/(&,&20$/64-D$/6$2-G-5=$6(='5-.,.$E&D'@.&$/+&$D0'5->&$

-65$K!J
N
L$'//'D+&.$/6$'5>$-5'D/-G'/&.$&5O0,&.$/+'/$D'/'20.&$-,C6(/'5/$E-626=-D'2$

C(6D&..&.A$$P6($&4',C2&F$+0>(6=&5$D0'5->&$;'.$@.&>$-5$='.$D+',E&(.$<6($D'C-/'2$

C@5-.+,&5/A$$1+&$C(6>@D/-65$6<$='.&6@.$+0>(6=&5$D0'5->&$;'.$E0$/+&$'>>-/-65$6<$$

.6>-@,$D0'5->&$C&22&/.$-5/6$'$G&..&2$D65/'-5-5=$.@2<@(-D$'D->A$

:5$&4',C2&$6<$'5$6(='5-D$D0'5->&$-.$)FQN>-D0'56E@/'5&F$J!NK!R*LQN!JA$$S/$-.$'$D2&'(F$

0&226;ND626@(&>$2-?@->$'/$(66,$/&,C&('/@(&$KHT$)U!L$'5>$+'.$26;$.62@E-2-/0$-5$;'/&(A$$$
S/$-.$@.&>$'.$'$.62G&5/$<6($'$G'(-&/0$6<$D+&,-D'2$C(6D&..&.$'5>$'.$'$(&'D/'5/$<6($/+&$

C(&C'('/-65$6<$6/+&($6(='5-D$D6,C6@5>.A$$)FQN>-D0'56E@/'5&$-.$-/.&2<$C(&C'(&>$<(6,$

D0'56&/+&5&F$!R*V!R!JF$G-'$&2&D/(620.-.$6<$'5$'?@&6@.$'DD6(>-5=$/6$/+&$<6226;-5=$

&?@'/-65W$

*!R*V!R!J$$X$$*R
X
$$X$$*&

N
$$!$$J!NK!R*LQN!J$

)FQN>-D0'56E@/'5&$D'5$E&$(&>@D&>$E0$+0>(6=&5$='.$/6$<6(,$)F8N+&4'5&>-',-5&F$$

R*JNK!R*L8NJR*F$;+-D+$-.$'$0&226;N;+-/&$D(0./'22-5&$.62->$'/$(66,$/&,C&('/@(&$$

KHT$YZU!L$'5>$+'.$,6>&('/&$.62@E-2-/0$-5$;'/&(A$

)F8N+&4'5&>-',-5&$-.$65&$6<$/+&$D6,C65&5/.$6<$/+&$C620,&($50265F$/+&$C(6>@D/-65$6<$

;+-D+$;'.$.D'2&>$@C$E0$/+&$[5-/&>$#'/&.$>@(-5=$/+&$#&D65>$B6(2>$B'($/6$>&D(&'.&$/+&-($
(&2-'5D&$@C65$:.-'5$.-2I$<6($C'('D+@/&.A$$16>'0F$.6,&$6<$/+&$@.&.$<6($50265$-5D2@>&$

D26/+-5=F$<-.+-5=$2-5&$'5>$/66/+E(@.+$E(-./2&.F$'.$;&22$'.$.6,&$,'D+-5&$C'(/.$.@D+$'.$

=&'(.$'5>$E&'(-5=.A$

1+&$6/+&($D6,C65&5/$6<$50265$-.$+&4'5&>-6-D$'D->F$R\\!K!R*LQ!\\RF$;+-D+$-.$'$;+-/&$

D(0./'22-5&$.62->$'/$(66,$/&,C&('/@(&$KHT$)]YU!L$'5>$-.$.62@E2&$-5$.62G&5/.$.@D+$'.$$

;'/&(F$&/+'562$'5>$'D&/65&A$

1+&$(&'D/-65$E&/;&&5$'$>-D'(E6402-D$'D->$'5>$'$>-',-5&$-.$.-,-2'($/6$/+'/$E&/;&&5$'$

>-D'(E6402-D$'D->$'5>$'$>-62A$$1+&$=&5&('2$(&'D/-65$-.W$

$

$
$

B-/+$.C&D-<-D$(&<&(&5D&$/6$/+-.$-5<6(,'/-65F$>-.D@..$/+&$D+&,-./(0$/+'/$06@$+'G&$./@>-&>$
/+-.$0&'(A$$S5$06@($'5.;&($06@$,'0$>(';$65$06@($@5>&(./'5>-5=.$6<W$'D->.$'5>$E'.&.^$

E65>-5=^$&2&D/(6D+&,-./(0^$6(='5-D$D+&,-./(0$'5>$(&'D/-65.A$$%6@$>6$56/$5&&>$/6$'>>(&..$

'22$/+&.&$'(&'.F$E@/$06@$,@./$-5D2@>&$&?@'/-65.$-5$06@($'5.;&($;+&(&$(&2&G'5/A$
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