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The use of IEB/ IEB teacher’s questions, in whole or in part, is gratefully acknowledged. 

PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY 

10. 

This question paper consists of 31 pages and a Chemistry Data Sheet. Please check 
that your question paper is complete. 

Read the questions carefully. 

Answer ALL the questions on the question paper and hand it in at the end of the 
examination. Remember to write your name in the space provided above. 

Use the data and formulae whenever necessary. 

Show your working in all calculations. 

Units need not be included in the working of calculations, but appropriate units should 
be shown in the answer. 

Answers must be expressed in decimal format, not left as proper fractions. 

Where appropriate, express answers to TWO decimal places. 

It is in your own interest to write legibly and to present your work neatly. 

THREE blank pages (pages 29 to 31) are included at the end of the paper. If you run 

out of space for a question, use these pages. Clearly indicate the question number of 
your answer should you use this extra space. 
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QUESTION 1 MULTIPLE CHOICE 

Answer these questions on the multiple-choice answer sheet below. Make a cross (X) in the 
box corresponding to the letter that you consider to be correct. 

  

          

  

  

  

  

  

  

  

  

  

  

A |B D | Here the option C has been marked as an example. 

11 | A] BK] D 

12 |WK)/B)c|pD 

13 |A|B K D 

1.4 x B|c}D 

1.5 & B;|c|D 

1.6 Kw B|c|D 

1.7 A|B K D 

18 |A|B || D 

19 | K)B|c}D 

1.10 | A x c|D             

1.1. Which one of the bonds between the atoms below has the highest polarity? 

A H-C 

B H-Cl 

Cc H-O 

D H-N 

1.2 | Which chemical equation represents an endothermic reaction? 

A NH4NOa(s) + H2O(l) + NHa*(aq) + NOs(aq) AH >0 

B 2Mg(s) + O2(g) > 2MgO(s) AH <0 

Cc Zn(s) + 2HCl(aq) ~ZnCle(aq) + Ha(g) + heat 

D Ha(g) + Cla(g) > 2HCI(g) AH = -131 kJ.mott 
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1.3 

1.4 

1.5 

1.6 

Which one of the reactions below will produce the salt sodium ethanoate? 

A HCl(s) + CHsCOOH(aq) > 

B CHsCOOH(aq) + H2O0(l) > 

Cc CHsCOOH(aq) + NaOH(aq) > 

D H2COs(aq) + NaOH(aq) > 

In an experiment, 0,1 mol of SO2(g) and 0,1 mol of O2(g) are added to an empty 1 dmé flask 

which is then sealed. The resulting reaction reaches equilibrium as shown in the following 

balanced chemical equation: 

2SO02(g) + O2(g) S 250a(g) 

Which one of the following is NOT TRUE at equilibrium? 

A [SO2] = [Oz] = [SOs] 

B [Oz] > [SO2] 

Cc [SO2] = [SOs] 

D [SO2] < [Oz] 

An electrochemical cell consists of a standard hydrogen electrode and a Cu?*(aq)/Cu(s) 

electrode which uses copper (II) sulphate solution. Which one of the following does not 

affect the emf of the cell? 

A The volume of the copper (II) sulphate solution. 

B The temperature. 

Cc The pressure of the hydrogen. 

D The concentration of the copper (II) sulphate solution. 

Three substances, X, Y and Z2 are mixed. The reaction which occurs takes 

place in two steps as follows: 

| X + Z2 > XZ2 Il Y + XZ2 > X + YZ2 

Which one of the substances acts as a catalyst? 

A X 

B Y 

Cc XZ2 

D Z2 
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17 The graph below shows the relationship between the amount of substance and time in a 

chemical reaction involving substances K, L and M. 
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The chemical reaction represented above could be: 

A 

B 

Cc 

D 

3M > 4K + 5L 

5M—> 2K+L 

M>2K+L 

M>K+2L 

1.8 The half-reactions below take place in an electrochemical cell. 

1.9 

Pt +2e 5 Pt 
Cstt+e SCs 

Which one of the statements below is true for this cell when it delivers current? 

0
0
 

WwW 
PY The mass of the Cs electrode increases. 

Pt?* undergoes oxidation more easily than Cs. 

Pt?* undergoes reduction more easily than Cs*. 

Electrons will flow from the Pt electrode to the Cs electrode in the external circuit. 

Why is it necessary to dissolve aluminium oxide in molten cryolite during the extraction of 

aluminium? 

A The cryolite reduces the melting point of the aluminium oxide. 

B The cryolite acts as a catalyst for the production of aluminium 

Cc The cryolite reacts with aluminium oxide to form aluminium. 

D Aluminium oxide can only conduct electricity when mixed with cryolite. 
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1.10 Which is the correct IUPAC name for the following organic compound? 

CHs - C = CH-CHs 
| 
CH = CHz 

3-methylpenta-2,4-diene 

3-methylpenta-1,3-diene 

2-ethylbut-2-ene 

0
0
 

WD
 

> 

hex-1,3-diene 

[10 x 2 = 20] 
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QUESTION 2 

2.1. Given the following substances, answer the questions that follow. 

  

      

H H 
H-—-N-—-H I 

H-H OANA | H-G—H Hr G-O-H 
H H H 

2.1.1 Name the substance which will have the lowest boiling point? (1) 

Wudroaen 
OJ ~ 

2.1.2 Which intermolecular forces are responsible for the low boiling point in question 

2.1.1? (1) 

London Corces v 

2.1.3 Classify the specific type of bond between the hydrogen and carbon atoms in 

methane. ; (2) 

  

pe las co volenk™ 

2.1.4 Which substance/s form non-polar molecules? (2) 
A “~ . Y 

bidieagen” ard moehrore “ 

2.2 The graph below shows the boiling points of the hydrides of the elements in groups 14, 15, 
16 and 17. Water (H2O), hydrogen fluoride (HF) and ammonia (NHs) do not follow the trend 

    
of the other hydrides. 

1005420 |<http://legacy.chemgym.net>| 

HF & 

Boili : oiling \ 
HH ‘ Point SAS 

/°C o-- 
-100 

CH4 

-200-5   

relative molecular mass (not to scale) 

2.2.1 Name the intermolecular forces present between the molecules of water (H2O), 

hydrogen fluoride (HF) and ammonia (NHs) (1) 

ude CAeEsn lrornclss oil 
CY J 
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2.2.2 What 3 properties of the oxygen, fluorine and nitrogen atoms allow these compounds 

to exhibit these specific intermolecular forces? (3) 

Small aboas ~ 

huols elecbonesakinhs 
J O J 

ok Leask one lone press of elechors 

2.2.3 Explain why HF has a higher boiling point than the other hydrides of the group 17 

elements. _ (3) 
. >< 

HE has hydregem loads while the other 

Inydeicles nave hoole zh enle Cova hehee a thei 

Molecules. Hudyngen bende are shes aay bean 

‘ a 
Cupcle - cli pole forixo acd therefore mere energy 

iD noodod bo ourrcevre bhearn antl hence HE 

naa a lager berlec, peat. 

  

2.3. Study the substances below and select one which meets the criteria of each statement. 

  

  

  

  

You can use any of the substances more than once. (5) 

Mg Cc KCe CHa Ar 

2.3.1. It has a sea of delocalised electrons surrounding positive kernels. 

Mag 
2.3.2 It has London forces between its atoms. 

Poo 
2.3.3 It dissociates into ions in water. 

KCL 
2.3.4 It has a solid allotrope comprised of an atomic lattice of covalently bonded atoms. 

Cu 

2.3.5 It conducts electricity when melted into a liquid, but cannot conduct as a solid. 

Key 
  

[18] 
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QUESTION 3 

The chemical compound methyl isocyanate (MIC) is used in the production of pesticides. The 

molecular formula of MIC is CH3NCO. MIC reacts with water as shown in the balanced chemical 

equation. An iron catalyst is used in the reaction. 

2CHsNCO(e) + H20(2) > CO(NHCHs)2(aq) + CO2(g) AH<0 

3.1. On the axes below draw a potential energy profile graph to represent the above reaction. 

Label the following: 

. Energy of the reactants 

. Energy of the products 

° Activated complex 

. Activation energy (Ea) 

. Heat of reaction, AH (6) 

Achy ored” conplex      

    

    

    

A : 

Shape ~~ 

\ 4 

gi REACT AN TSYZ 4% A - \ a 

ov 

é a, 
© 

g PRODUCTS 
a 

> 

Course of the reaction 

3.2 Define catalyst. (2) 

D arbedkonce thet increanes the rato ME a 

NRachm but Manat AD WaACch ange a atk +*Aho 

end of Vane ceachan x 

  

3.3. Draw a dashed line (- - - - - ) on your graph to show the effect of a catalyst. (1) 

see Graph . 8|Page
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3.4 Explain, in terms of the collision theory, how a catalyst achieve ail (3) 

A Cokaluei lovserss the achsahos enes au 

Oooded for an eechse collision. 

  

   
al 
  

  

OY : . 
hece aw Aour, more CHechve co\\sSione 

per SecommeaA. — 
  

The Cecceyeon voke increanuves : 

  

[12] 
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QUESTION 4 

When an aqueous solution of ethanoic acid reacts with magnesium, the progress of the reaction can 

be followed using the equipment shown below to measure the volume of hydrogen produced. 

| | tte 
  

  

I | 
Pee at ad ee | py 

| eae       

  

| 

i | 
Gas syringe Ty 

[ =H pt ot | ff 
Reaction in Volume of | lr TL 

1 

{ 

  

   
’ boiling tube hydrogen H—- 

-—— Ethanoic acid 
  

    j-—--- Magnesium / . i                     | 

  

Time 

The graph shows how the volume of hydrogen produced varies with time when 396 mg of 

magnesium is added to 30,0 cm? of 0,600 mol.dm- ethanoic acid. 

4.1. Explain why the gradient of the graph... 

4.1.1 decreases with time . (2) 

As > “6 20 Van    (0 

of Hiro neachen  ai\\_ decreace 

  

4.1.2 eventually becomes zero. a (2) 

When he Versace reackmak WO UWnverck Lip 

Une warchen LoW exp 
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The equation for the reaction between ethanoic acid and magnesium is shown. 

2 CHsCOOH(aq) + Mg(s) — (CHsCOO)2Mg(aq) + H2(g) 

  

4.2 With the aid of calculations, show that the magnesium is in excess in this reaction. (6) 

n(n y=. / 1 (cHaco - ( ZLOOWK = ww 

5 mA ~ ) aa o 
= >X O03 

= O an lb ) } 4 

= OO\S mo\ - 
Q uy 3 2 

= O,O\lomo| fo 

Oyorigmel CHZ6COW peacks Lik G,COA% mo) Mo, 

oO 

Co NY is IW excess 

4.3. Sketch an accurate, clearly labelled, line on the copy of this graph below to show how the 

volume of hydrogen produced varies with time when the reaction was repeated under 

the following condition. 

1,5 times the mass of powdered magnesium was used, with all the other conditions 

kept the same. (2) 

  

- 

Steeper a ~~ 
SAMe end © vol 

J 

| 

| || jj} 
| 
L 

  

  

. Volume of 
hydrogen   
  

    

                    
  

  

Time 

11|Page

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



4.4 Sketch an accurate, clearly labelled, line on the copy of this graph below to show how the 

volume of hydrogen produced varies with time when the reaction was repeated under 

the following condition. 

20 cm? of 0,800 mol.dm- of ethanoic acid solution was used, with all other conditions 

  

the same. The magnesium was still in excess. (3) 

N= CKV 

= ey 0, OZ 

= OC, Clb Ane |- . less lmitag reagent 

OjOl\e _ gy 

0,18 q. 

  

  

  

Volume of 
hydrogen   per TT endgt HA 

owe ack) 
  

  

I 

if | | Endo lower 

Yj jj | po a 
                        

Time 

[15] 
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QUESTION 5 

Carbonyl bromide, COBr2, decomposes into carbon monoxide and bromine according to the 

following balanced equation 

COBr2(g) = CO(g) + Brag) AH>0 

Initially COBra(g) is sealed in a 2 dm? container and heated to 73 °C. The reaction is allowed to 
reach equilibrium at this temperature. The equilibrium constant for the reaction at this temperature 

is 0,19. 

At equilibrium it is found that 1,12 g CO(g) is present in the container. 

5.1.. Explain what is meant by a reversible reaction. (2) 

A reversible reacinan is one 1 wlvcl, pmduiicls 

canbe convectes) back ide reactants ~~ 

  

5.2 Calculate the equilibrium concentration of the COBrz. Write your answer in scientific 
notation to 2 decimal places. (7) 

: M Wie “ A PY Coco ox equrlibrun) = m= +s = O,Cu mo) 

NCB.) = alccey o+ equilibacan = o, Cle mo|\ a 

[8.53 = CcoF = 0,04 [4 “Le 3 

= OC2 mol.dn 

Moe = Cece Rc. Br> 1 

[cob] 

0,19 = OCOLXQA07 J seb 

[coe,) 

  

we 
Leos.) = a, WX io” > mo\ nw 3 
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5.3 Calculate the percentage of COBra(g) that decomposed at 73 °C. (4) 

A f equarlibruas \ Ccoe-,) CKV 

Qy Wx IO 2x Z MA 
= 4)22xIo 2m 

b
o
u
t
 

data Moles COBr, _ 42210 > te Go Cu 

Gou mol a 

  

0 
Io decomposihoen =, Ry Ol x loo 

O,ouy SL 

= A0,4ub+. 

5.4 Which ONE of the following correctly describes the Ke value when equilibrium is 

reached at a higher temperature? Explain your answer. (4) 

  
  

Ke < 0,19 Ke > 0,19 

Ke >O)14 Z 

Higher kemperakive. Farvoursthe grdotaornig’ 

  
Ke = 0,19 

    

  

fearhors tole. ts the. Geruscuct re acho 

Qnoce pwducks ace madeLnd Ke . 

  

  

  
[17] 
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QUESTION 6 

Sulphur dioxide reacts with oxygen to form sulphur trioxide according to the equation 

2802 (g) + O2(g) = 2580s (g) AH<0 

Sensors inside the vessel allowed the recording of the amounts of reactants and products present 

as the reaction progressed. The table below gives the results that were recorded. 
  

  

  

  

  

  

  

  

  

  

        

Amount of 
reactant and product (mol) 

Time (s) O2 $O2 $03 

0 0,35 0,55 0,00 

10 0,30 0,48 0,10 

20 0,26 0,43 0,18 

30 0,24 0,37 0,22 

40 0,22 0,31 0,26 

50 0,21 0,28 0,28 

60 0,20 0,25 0,30 

70 0,20 0,25 0,30 

80 0,20 0,25 0,30     
  

You are provided below with a partially completed graph representing some of the data given in 

the table. 

OD io
 

    
= 
et 
Q 
— 

ca 
c=) 

OY : 

= - 
3 S50 7&RERFE EERE EEE EERE EEE EE EEE PERE EE cepa ee re ery fo 

a og 503 

Cc 
& Oy : 

g C2 
93 FEEER 

‘S aisle 
uw Ot Pe 

& of + $O7 
# +4150, 

0 lo 20 . $0 uo so bo So 49 loo Wo ize 

. ” Up Z2unts 

4 Time ©&2 S03 4e <4 
s Bo . - Lv 

6.1 scale time axis Y SO, down uniks 
- . a , 15|Page 

6:2 $0, lo, — O05 dow? lua 

6.3 plo $0; urve ¥ “ys ) | , C ae f 3 Cc Rokio carter LoO0 5 congtunt
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6.1 

6.2 

6.3 

6.4 

6.5 

Fill in a suitable scale for the time axis. (1) 

Label the lines on the graph as SOz and Oz. (1) 

Using the data from the table, plot the amount of product (sulphur trioxide) versus time 
on the same, above set of axes. Include a line of best fit. (Show all plotted points clearly).(3) 

State Le Chatelier’s principle. (2) 

La) hoa cus ex bern al stress (c hange 10 prendre ; denap 

OY toncenbath on ) iD Gaplied ln a Sustenn Ww 

Au ham Clo euros ec utibri “uM tho eatrlibcium S - - wy 

pout Lao Ll Clhonge in Such oH tar Cd ay to 

Counnteract tho Shess . 

  

  

When t = 80 s, the sealed container is cooled, causing a rapid decrease in temperature. 
Equilibrium is re-established after an additional 20 s and is maintained for a further 20 s. 

Show the effect of a decrease in temperature on the amounts of SO2, O2 and SOs for 
the time 80 s to 120 s by completing the lines on the graph on page 4 for this period. (4) 

S03 INCrearroO a uncta A [11] 

S 0 Z descreanss a uniks a 

0, decresnenr \ Unk . “ 

. a 
Rakis ofler 100.5 \wpevlent and corctat 

16|Page

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



QUESTION 7 

A galvanic cell is set up under standard conditions between silver (Ag) and cobalt (Co). 

7.1 

7.2 

7.3 

7.4 

7.4.1 

7.4.2 

7.4.3 

7.5 

  

       

  

Ue “Voltmeter > 

    

  

  

~~ saltbridge    
Cobalt Silver 

Describe a galvanic cell in terms of the energy transfer that takes place within it. 

chemval tp elécincal 4 

Define oxidation. 

Ye locs of electens Z 

State the specific standard conditions that would be used for this cell between silver 

and cobalt. Y 

“3 ~*~ 
concentney, el Solutens Wel cinn 

Use your table of standard electrode potentials to give the equation for 

the reaction occurring at the anode 

Co — Gr + 22-7 MS 

(1) 

(1) 

(2) 

(2) 

  

the reaction occurring at the cathode 

S/ Wet be —p Ra 
WT 7 

the nett cell reaction 

Ce io Ag > Cory 5 Ae KY 

(2) 

(2) 

  

Give the symbol of the reducing agent in this cell. 

(o “A 
(1) 
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7.6 Calculate the emf of this cell under standard conditions. (3) 
va + ; 

E ae = E CcCattede - EF orode. a 

= OF - (-97238) 4 

= |,08V S 

7.7 How will the emf of the cell be affected by the addition of extra Co?* ions to the cobalt 

half-cell? Explain in terms of equilibrium principles. (3) 

Stress {_iNcreane 1A (to J 

NESOeSe : revecse reachon is Geseured . we 

Yeason the fevecse reachon deccencec CG) 

ond khuy’ reheves the skress . a 

obseruakon | ihe emf will decreare . 

  

7.8 What will happen to the emf of this cell as the cell reaction approaches equilibrium. (1) 

ik wil apocoacd. Zeca Zo 

7.9 Give two ways to increase the current that this cell can deliver without changing the emf.(2) 

irge elechndes Wera\ XO Narger sSuclece OCCA .- 

Ug a shorkec | wader Salk bydge ZO 

(ce) Woe A More Conduchod Clecholule in he cai ”) 

bAdgs . 

[20] 
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QUESTION 8 

+    Bicycle handlebars made from steel are protected from corrosion by plating them with chromium. 

  
    Rotating bicycle handle cathode 

r Anode 

r Electrolyte   
A deposit of 0,01 mol of chromium is needed to protect the handles. A current of 0,80 A is passed 

through a solution containing chromium ions (Cr **). 

8.1 Give the oN of a suitable salt that could be used for the electrolyte. 

Co CN03), 

  
  
  
  

(1) 
; , 3r 

bv - pther Soluble Cr Salk 

8.2 What substance should be vectto meso the anode? (1) 

A tse WALL C Cr) 

8.3 Use the Table of Standard Electrode Potentials to write down the half reaction that 

occurs on the handlebars. (2) 
B+ = 

Ce + be Zz Cy SS 

8.4 How many moles of electrons are needed to.deposit 0,01 mol of chromium? (1) 

0 jO4 mo). LS 

8.5 Calculate the time needed to deposit this 0,01 mol layer of chromium. (6) 

Gy, onF 4% 

0,0% x AbG0O0 

asas C 4 

. ra ff 4 
t= % ~ 3895 = 3bI6,75 5 

L 0,8 

[11] 
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QUESTION 9 
The following diagram illustrates the industrial production of chlorine by means of a diaphragm 

cell. 

   
   

  

NaCl solution ———> 

  

_ — NaOH + some NaCl 

—1— cathode 

—— porous diaphragm       

9.1 ADC power source is used. Why can alternating current not be mee ee (2) 

Curcrenk must flocs ia One Arechan cols an the 

polarity of Lo Qnode gad cathede mut 

MmMarn CoMsteak . SO 

  

  

9.2 Give the equation for the half-reaction that occurs at the anode. (2) 

2C\" 7D Cy, + Qe LL 

9.3.1 Give a definition for an oxidizing agent. . (2) 

~ 
A substance that 1s teduad and cauron anothe- 

~ 
Stubslionce be be oxidised 

9.3.2 Name the oxidizing agent in this cell. (1) 

al Loa tac 
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9.4 Explain why sodium ions (Na*) do not get reduced at the cathode. r/ (1) 

i ; < og ? thon Na 
baker 1S Co shunger atic Gage cn d ta ivediecod 

iNsle«d of Alat 

  

9.5 Give a difference between the membrane cell and the diaphragm cell. L (1) 
A 

MA A 
Ihe chepvasas clluos CAMons ond coctiens ke (2eSS 

Llovargls buck the membyane only. allass radios bo Qa&ss 

9.6 Give a reason as to why the diaphragm cell is being phased out of industry and the 

membrane cell is now being used. oe (1) 

fo 

A : YY 
fhe dhaphvagna is mace fom aaobesles Wheel. u 

a heallk hoger. 

  

[10] 

21|Page

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



QUESTION 10 

Consider the four aqueous solutions in the table below. 

  

0,1 mol.dm HNOs 

0,1 mol.dm H2SO« 

0,1 mol.dm? H3PO4 

0,1 mol.dm*? KOH 

  

  

        0
/
;
O
;
}
D
|
>
 

  

10.1 Describe how you would make 100 cm of solution B from a 0,15 mol.dm* solution 

of H2SOa. (4) 

CV, = CVz 

ONS XV, = O1K0,) MY 

V, = O06 dine 

Take btcmF ofthe o,lomoldw? Solon 
Ond dirtlulo Lb ts G& olol volume oF 

loo re 

10.2 Kais known as the acid ionisation constant. For H3PO., Ka = 7,1 x 10°. 

Write the equation for the ionisation reaction of H3PO4 corresponding to Ka. (3) 

eo resebe Fe ue ii , — — 
H3P0y + 320 = po,’ +3130 balanced 

10.3 Which of solutions A to D would have the highest pH? (1) 

D 

10.4 Place solutions A to C (NOT D) in order of electrical conductivity from lowest electrical 

conductivity to highest electrical conductivity. (2) 

C,A RB <— 
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10.5 Explain your answer to Question 10.4. (4) 

  

Ions 1A Looker: Hz2S0u « HNO: are shang act dy 

and $0 bot iwaise completols . But H2SOy_!S 

dremb<¢ cand So procluces dHs0” Gr every HzS0y 
T * O 

mole wo om Qore A Aes HN 05 Loluck only Ard wer 

\H307 ton Gar eacln HN 02 moleurho 

H2S0 uy Lol) therefore \ae Uno, hug\eant= 

Condi hoi by 

  

10.6.1 Solution D is at 25°C. Calculate the hydronium ion concentration in solution D. 

Assume that the KOH is fully dissociated. (2) 

Con-J Crz0tg = sx107" 

Con-D = CKOH) = O,'™o' din 

CHz0t = Ixto ae 1S iG [x!1o FS Mol.cln 

) 

10.6.2 Why is it necessary to specify that the temperature is 25°C? (1) 

Kro is dempeca hice Be poncho nt— a 

  

[17] 
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QUESTION 11 

16,65 g of impure bicarbonate of soda, which contains some NaHCOs together with inert impurities, 

is made up to 250 cm? in a volumetric flask. 

20,00 cm? of this solution is transferred to a conical flask and a few drops of methyl orange solution is 

added. 

The solution is titrated with a solution of HCZ of concentration 0,290 mol.dm* to an end point 

of 25,16 cm°. 

  

11.1. Name the item of glassware used to titrate the HCI solution into the conical flask. (1) 

burekke a 

11.2 What is the function of the methyl orange solution? (2) 

bo'indits the ondgaidt’ of the babe by 
Charan, wloucr. ~ 

11.3 Define the equivalence point of a titration. (2) 

En walure Pook wv no poste ular ary peal andl 

wr 
a baw. ave peacked so that nocler (6 in _excera™ 

  

11.4 The equation which represents the chemical reaction occurring during the titration is as 
follows: 

NaHCOs3(aq) + HCé(aq) > NaCé(aq) + CO2(g) + H20(2) 

Calculate the percentage NaHCOs in thesspalns! sample of bicarbonate of soda. (7) 
= “- 

NACHO) 2 exV = 0,29 x C,2SiG = 9,24 KIO" Pmol 
MCNattCOz) = F,2AKIS Prve | aL 

Aly = A, 2bY«IS *fooE = Ogeama dem i Cc Cre C ©z) 
a - 

Mm(Nat}COz) = CxVKM = O365* O25*%8y = A oTG. a fi 

He purity = FEF fives * 00 = bE,oWl. a 
[29] 

There is more space on the next page. 
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QUESTION 12 

Consider the flow diagram below which shows the preparation of an ester using prop-1-ene as a 

starting reagent. P, Q, R and S represent different organic reactions. 

  

      

  

P 
Prop-1-ene Hal Haloalkane _a_, Propan-1-ol |————» Ester 

A A 
                  

      

      

    T 

  

12.1. Prop-1-ene lends itself to many types of reactions due to its state of saturation. 

12.1.1 Define the term saturated molecule. (2) 

CX molec © not Condcanas Coluy sinale. 

bands \. a AS 

  

  

  

Ve 

12.1.2 Give the type of addition reaction represented by P. (1) 

hydrate gonchor atl 

12.1.3. Give the balanced equation for reaction P using structural formulae. (3) 
y 

- Z 4 
H H H a we : ‘ 2 t+ oH 

\ i i-¢ . i | \ 
C=c-c-H + H-Cl ——— Cl-c-c-c H-C-c-C-H 

/ \ a | ‘oy 
H 4 HW ay uo 

cC.0. 

12.1.4 Give the IUPAC name of the haloalkane formed in reaction P. (2) 

; ae 
a Chlormpzs9ane ee 2 -clh\ove peeene . 

12.2 In both reactions Q and §S, a haloalkane is reacted with potassium hydroxide. 

12.2.1 In Reaction S, prop-1-ene is formed. Give the general formula for an alkene. (1) 

Crean 2 

  

12.2.2 | What type of general reaction is represented by reaction Q? (1) 

Subshhehow 

12.2.3. Give the chemical formulae for the 2 non-organic products in reaction S. (2) 
4 

KC\ + HzO a 
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12.3 In reaction T, propan-1-ol undergoes elimination to become prop-1-ene. 

  

12.3.1. To which homologous series does propan-1-ol belong? (1) 

al Coho \ Zo 

12.3.2 Give the specific type of elimination reaction represented by T. (1) 

dleludva tao a 

12.3.3 Concentrated sulphuric acid is used as a catalyst in this reaction. What is its 

other function in this reaction? (1) 

Aahudrotind Agen ZO 
O J g 

12.3.4 Give a balanced chemical equation for this reaction using molecular formulae. (3) 

C2 HsO “—> Cage + H20 

12.4 In reaction R, propan-1-ol reacts with ethanoic acid to produce an ester. 

  

  

  

  

  

12.4.1 Name the reaction that takes place. (1) 

estecnfhcalaowy ~~ 
12.4.2 Give the formula for the catalyst needed. (1) 

H2S0u — 

12.4.3 Draw the structural formula of the ester formed. (2) 

how fF o 4 os 
bec -e-C —O- GC —eh 
howd \ 

12.4.4 Give the IUPAC name of the ester formed. (2) 

Popul “ena necte. 

12.4.5 Give the definition for isomers. UL (2) 

Compounds usith the sane molecwla- ; 
— 

Formulas lout different shruchiel Grnulae 

12.4.6 Give the name of a functional isomer of the ester formed. (2) 

. +X 

Penkano VG. Oc iA 

[28] 
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QUESTION 13 

Consider the following compounds: 

  

  

  

  

  

  

  

Name Molar formula Molar mass (g.mol") _| Boiling point (°C) 
Pentane CsHi2 72,15 36 

Methylbutane CsHi2 72,15 28 

Dimethylpropane | CsHi 72,15 10 
Pent-1-ene CsHjo 70,14 30 

Hexane CoHia 86,18 69 

Pentan-1-ol C5H)20 88,15 138             
13.1 Pentane and pent-1-ene are both colourless liquids at room temperature. 

Describe a chemical test one could Hees between the two liquids. . (3) 

NAA lorpaning, sO\uhors ko each \qucd ¢ (Wx _ 

The eent -\- Eno a voodlyy decoloucise. tye 

ypu bromiaa. Dolutnown Whore ad hs pentanc, 

Wanchire oil) reac bvousn — 

  

13.2 Explain the difference in boiling point between hexane and pentan-1-ol, despite them 

having similar molar masses. a (4) 

ere Gres beh “5 Molecules 

Penman - \- o\ rv ad HudaageTrewacls he b$veon ute 
¢ oe 

MWolecctos Lydmgen hewelo. cue stronger ond 

and     
  

  

  

ore 

peson— \—o\ nan aR \wwglra - bowWng Or NE 

13.3 Draw the full structural formula of dimethylpropane. (2) 

H 
) 

i-C-H / 
4 i F ey 

i4-Co— Ga — + 
) yw too4 [9] 

H-C-H 28| Page 
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