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Section A: [50 marks]
Answer all questions in the spaces provided.

Al (a) Name any three physical properties used to determine whether a

(b)

substance is pure or not.

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

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

.......................................................................................... [3]
Explain why
() solids have a fixed shape
(if) liquids flow
(iitf) gases can be compre
B e [3]
[Total 6]
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The set of apparatus below is used in a purification technique. The apparatus are
numbered, but not according to how they are assembled during use.

é%ﬁa

4

o

(a) Name the apparatus numbered 1.

(b) (i) Give one example of a mixture that can be separated by the
above set of apparatus if assembled correctly

(ii) In the space below,iagrange“the appar'atus for the purification of the
mixture you yt.:l_aver_s;atéé{;jp (b) (i) above.

[3]

(c) . _State an industrial application for the above method of purification.
-\ T, O h-ARr. O [1]
[Total 5]
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A3  You are given two diagrams representing atoms of elements X and Y.

X Y

(@) State the valences of X and Y.

) IR SR, W, IS S
(b) When X and Y react, is the compound formed |onlcorcovalent? :
................................................................ _ [1]
(c) Draw the structure of the compound formed 'betwgé;ﬁ-:)”( and Y |
[2]

(d) usmg the actuéff';htamicai symbols for X and Y, write down the chemical
_ formula of the compound in (c) above.
P TCTE - ATETEOPN WS o P [1]
[Total 6]
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5.0g of pure calcium carbonate were completely decomposed by heat. 900cm’ of
carbon dioxide were evolved at room temperature and pressure.

CaC0O3(s) —» Calys) + COxg)

(a) Calculate the volume of carbon dioxide which was expected to be
produced.

[3]

(b) Calculate the percentag_gZ(%)._”yield'5ﬁ.carb6h" dioxide gas.

[2]
[Total 5]
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A5

‘" ,He
Li | JBe SB|dC | YN |50 |GF X Ne
TG | g Bl | Bsi | Y| s | 355 | Bar
wK | %Ca

The section of the Periodic Table above shows the first 20 elements. Study the
table and answer the questions that follow.

(a) (i) On the table assign Group and Period numbers to the elements. [2]

(ii) How many Groups and Periods can you identify from the above
Periodic Table?

NUMDEr Of GrOUDS: «.seversvorssnss ke Rt eiinsess s ss i tugsdieiarssussisssss
NUMDBEr Of PErIOAS: ...eeiiierrieriireriiuienniansescsnereseeseerenessnnnanes [2]

(b) Name any two noble gases and state a use of one of them.

2R R T R WY o ) W —— [3]
[Total 7]
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Hydrogen and oxygen react to form water according to the equation below.

2Ha(g) + Oz(g) > 2H20(g)

{(a) Using the bond energies below, calculate the enthalpy change of reaction,
AH for the above reaction.

Bond Bond energy/K3/maol
H-H 436
o=0 490
H-0O 464

(3]
(b) Draw theenergy level _diégfram for the reaction above.
[3]
[Total 6]
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A7 Chlorine gas can be prepared in the 'iaboratory using the apparatus below.

AN

Dr\;‘Ch oHne gas

Concentrated
sulphuric acid

(a) Name the labelled reactants A and B.

State any one use of chlorine.

............................... [2]
[Total 7]
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(a)

(b)
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Name the organic compounds with the structural formulae shown below.

iR TP

(i) H—-—C—C—-C—0-—H (i) H-—C—C
| ] | O _—H
H H H H

Y e
(i) —C—C-C—C—C—C—"
H HH H H H

...................................... e W@l

A hydrocarbon belonging to the alkane family has the molecular formula
C4Hy, where X is the number of hydrogen atoms in one malecule of the
hydrocarbon. \ 1

(i)  State the general formula of the alkanes.

(i) Use the general ferh‘lula to ﬁ-nd the value of X in C4Hy and state the
name of the hydrocarbon:

(iii) Draw the structures of the two isomers of the above hydrocarbon.

[5]
[Total 8]
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Section B (30 marks)
Answer three questions from this section.
Write your answers in the Answer Booklet provided.
B9 Copper is purified by electrolysis.
{(a) For the purification of copper, state the names of:
(i) the electrolyte
(if) the anode
(iii) the cathode | | 5 B
(b) Draw a simple labelled diagram to show how copper is pi._i_riﬁed'; "2 (2
(c) Write ionic equations for the reactions taking place at the électr_qdes. [2]

(d) A current of 5A is passed through the e!ﬁ_ctrdli(te fo’r' half an :hr.)'ur during
the purification of copper. What mass of pure copper. is obtained from
the impure copper during the stated time? [1F = 96 S_QOC] 3]

[Total 10]
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B10 Study the flow diagram of various reactions below and answer the questions

that follow.
Blue crystals Add H,0 - Bl-ue AddIron Gret_an
of sulphate solution of fillings > solution
P P R
+
heat Add NaOH Pink brown
strongly solution solid
s
White solid Water Blue
Q v vapour precipitate T
heat
strongly
Black solid i Water
U vapour
(a) Name the substances labelled P, Q, R, S, T and U. [6]

(b) What do we call the reaction involved when .. ,
(i)  solution P reacts with iron-to form Sblution"fa'and solid §?

(ii) solution P reacts WIth sodlum hydrox1de to form a blue
precipitate T7 j s e [2]

(c) Write a balanced chemlcal equatlon w1th state symbols for the
reactions of; :

(i) blue solutlon P W|th lron fillings

(ii) substance T when strongly heated [2]
| e i [Total 10]

Bil Iron 'ié'ex_cr‘_cfﬁ‘-d ina Dia furnace.
; (a) Name: any two ores of iron [2]
(b) Write the formula of the two ores mentioned above. [2]

(c) What two other substances are introduced in the blast furnace together
* with the ore named above. [2]

(d) Write a chemical equation for the reduction of any ore named in (a) above.
[1]
(e) What property does iron have for it to be used to make iron sheets? [1]

(f)  Explain why aluminium is extracted by electrolytic reduction while iron is
extracted by reduction with carbon. [2]

[Total 10]
Chemistry/5070/2/2016 specimen Turnover
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B12 Some marble chips (lumps of calcium carbonate) were reacted with excess
hydrochloric acid according to the equation below.
CaCOs) + 2HClaq — CaCbg + COxq) + H20,

The carbon dioxide produced was collected in a gas syringe and its volume was
recorded every 10s.

gas syringe

Hydrochloric
acid

The results are given in the table below.

Time/s 0 10 20
Volume/em® | 0 22 43

30

(a) Plot a graph of voIUme
seconds. =

[2]
[Total 10]
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DATA SHEET

The Periodic Table of the Elements

Group
| Il \'% Vi Vi 0
1 4
H He
Hydrogen Helium
1 2
7 9 14 16 19 20
Li Be N 0 F Ne
Lithium Beryllium Nitrogen Oxygen Fluorine Neon
3 4 v 8 9 10
23 24 31 32 355 40
Na Mg P S Cl Ar
Sodium Magnesium Aluminium Phosphorus Sulphur Chlorine Argon
11 12 13 15 16 17 18
39 40 45 48 51 52 55 56 75 79 80 84
K Ca Sc Ti \') Cr Mn Fe : As Se Br Kr
Potassium Calcium Seandium Titanium Vanadium Chromium Manganese Iran © Zine Gallium Germanium Arsenic 8elenium Bromine Krypton
18 20 21 22 23 24 25 26 30 kel 32 33 34 35 36
85 88 89 a1 93 96 112 116 119 122 128 127 131
Rb Sr Y Zr Nb Mo : Cd In Sn 8b Te 1 Xe
Rubidium Strontium Yttrium Zirconium Nioblum Molybdenum ._..O. Rhodium Silver Cadmium Indium Tin Antimony Tellurium lodine Xenon
37 38 39 40 41 42 Tehnetium 45 47 48 49 50 51 52 53 54
133 137 139 178 181 184 192 195 197 201 204 207 209
Cs Ba la Hf Ta w Ir Pt Au Hg TI Pb Bi
Caesium Barium Lanthanum Hafnium Tantalum Tungsten i Platinum Gold Mecury Thallium lead Bismuth Po >n Rn
55 56 57 i B 73 74 78 79 80 81 82 83 Polonium Astatine Radon
. &4 85 86
226 227
Ra Ac
—un. Radium Actinium
Francium | gs 89 + "
87
*58-71 Lanthanoid series 144 150 162 167 1569 162 165 167 169 173 175
+90-103 Actinoid series Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu
Neadymium —UB.. Samarium Europium Gadoliniu Terbium Dysprosium Holmium Erbium Thulium Yitterbium Lutetium
60, Promethium | g2 63 m 65 66 67 68 69 70 71
61 64
_‘Am< a a = relative atomic mass 238
. u
X | x=atomic eymeo s von | Np | Pu | Am | em | BK cf Es | Fm Md No Lr
b = proton (atomic) number 90 g2 Meptunium Plutonium | Americium Curium Berkeflum | Californium | Einsteinium Fermium Mendalavium Nobelium Lawrenciu
93 94 96 96 97 98 99 100 101 102 m
103

The volume of one mole of any gas is 24 dm® at room temperature and pressure (r.t.p.).
NA =86.0 x 10%/mol; 1F = 96500C.
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Question 1. A1 — Purity and the states of matter.

(a) Three physical properties used to decide whether a substance is pure
Answer: Its melting point, its boiling point and its density (a pure substance has sharp, fixed
values).

(b) Explain why ...
(b)(i) Solids have a fixed shape

Answer: Their particles are held in fixed positions by strong forces and can only vibrate, so the
shape does not change.

(b)(ii) Liquids flow
Answer: Their particles are free to move and slide past one another (they are not held in fixed
positions).

(b)(iii) Gases can be compressed

Answer: There are large spaces between the particles of a gas, so they can be pushed much
closer together.

Question 2. A2 — A set of apparatus (1 condenser, 2 beaker, 3 round-bottomed
flask, 4 stand/heat) for a purification technique.

(a) Name apparatus number 1
Answer: A (Liebig) condenser.

(b)(i) One mixture that can be separated by this set

Answer: A salt solution (to obtain pure water) — or a mixture of ethanol and water.
(b)(ii) Correct assembly order

The technique is distillation.

Answer: Heat source (4) under the flask of mixture (3) — vapour into the condenser (1) -
distillate collected in the beaker (2). Order4 - 3 -~ 1 - 2.

(c) An industrial application of this method
Answer: Fractional distillation of crude oil (petroleum refining).

Question 3. A3 — Atoms of X (2,6) and Y (2,7).

(a) Valencies of Xand Y
X has 6 outer electrons (needs 2 more) and Y has 7 outer electrons (needs 1 more).
Answer: X: 2; Y: 1.
(b) lonic or covalent compound?
Both X and Y are non-metals.
Answer: Covalent.
(c) Structure of the compound

X (oxygen) shares one electron pair with each of two Y (fluorine) atoms.

by Zambian Online Education Company (eskulu.com | zedpastpapers.com)
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Answer: Y-X-Y with a shared pair (single covalent bond) in each X-Y bond (i.e. F-O-F).

(d) Chemical formula using the actual symbols
Answer: OFm (X = oxygen, Y = fluorine).

Question 4. A4 — 5.0 g of pure CaCOm decomposed; 900 cm3 of COm evolved
atr.t.p. (CaCOm - CaO + COnm).

(a) Volume of COm expected
Moles CaCOm =5.0+100=0.05;1:1 — 0.05 mol COm; volume = 0.05 x 24000 = 1200 cm3.

Answer: 1200 cms.

(b) Percentage yield of COm
% yield = 900 + 1200 x 100 = 75 %.

Answer: 75 %.

Question 5. A5 — Section of the Periodic Table showing the first 20 elements.

(a)(i) Assign Group and Period numbers
Answer: Across: Groups |, II, IlI, IV, V, VI, VIl and 0O (VIII). Down: Periods 1, 2, 3 and 4.

(a)(ii) How many Groups and Periods
Answer: Number of Groups = 8; Number of Periods = 4.

(b) Two noble gases and one use
Answer: Helium and neon. Use: helium fills weather/party balloons (it is light and
non-flammable); neon is used in advertising lights.

Question 6. A6 — 2Hm + Om - 2HmO; bond energies (kJ/mol): H-H 436, O=0
490, H-O 464.

(a) Enthalpy change AH
Bonds broken = 2(H-H) + (O=0) = 2(436) + 490 = 1362 kJ. Bonds made = 4(H-0O) [two Hm O x 2
O-H] = 4(464) = 1856 kJ. AH = 1362 — 1856 = -494 kJ.
Answer: AH = -494 kJ (exothermic).

(b) Energy-level diagram

Answer: Reactants (2Hm + Om) drawn at a higher energy than the products (2HmO); a curved
'hump' (activation energy) rises between them, and the downward gap from reactants to
products is AH = —494 kJ.

Question 7. A7 — Preparing chlorine in the laboratory; reactant A is added to
solid B, the gas is washed (water), dried (concentrated Ha SOm) and collected
as dry chlorine.

(a) Name reactants A and B

by Zambian Online Education Company (eskulu.com | zedpastpapers.com)
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Answer: A = concentrated hydrochloric acid; B = manganese(lV) oxide (MnOm).

(b) Balanced equation
Answer: MnOm + 4HC| - MnCim + Clm + 2Hm O.

(c) Chemical test for chlorine gas
Answer: It turns damp blue litmus paper red and then bleaches it white.

(d) Manufacture by electrolysis of brine

(d)(i) Overall equation for the electrolysis of brine
Answer: 2NaCl + 2Hm O - 2NaOH + Hm + Cim.

(d)(ii) One use of chlorine
Answer: Sterilising (treating) drinking water. (Also: bleaching, making PVC.)

Question 8. AB — Naming organic compounds and the alkanes.

(a) Name the compounds
Answer: (i) CHm CHm CHm OH — propan-1-ol (propanol). (ii) CHm COOH — ethanoic acid. (iii) the
—CHm—CHCI-repeating chain — poly(chloroethene), PVC.
(b) Alkane of formula Cm Hm
(b)(i) General formula of the alkanes
Answer: CaHemmm.
(b)(ii) Value of X, and the name of the hydrocarbon
Forn=6:x=2(6) +2=14.
Answer: X = 14; the hydrocarbon is hexane (CmHmm).
(b)(iii) Two isomers of the hydrocarbon

Answer: n-hexane: CHma—CHm —-CHm —-CHm —CHm —CHm; and 2-methylpentane:
CHm-CH(CHm)-CHm —CHm —CHm .

Question 9. B9 — Purification of copper by electrolysis.

(a) Names for the purification of copper
Answer: (i) Electrolyte: copper(ll) sulphate solution (acidified). (ii) Anode: impure copper. (iii)
Cathode: pure copper.

(b) Labelled diagram
Answer: An impure-copper anode and a pure-copper cathode dipped in copper(ll) sulphate
solution, both connected to a d.c. supply (battery).

(c) lonic equations at the electrodes
Answer: Anode: Cu — Cu2m + 2em (copper dissolves). Cathode: Cu2m + 2em - Cu (copper
deposited).

(d) Mass of pure copper from 5 A for half an hour (1F = 96 500 C)

Q =5 x 1800 = 9000 C; moles em = 9000 + 96500 = 0.0933; Cu?m + 2em -, Cu, so moles Cu =
0.0466; mass = 0.0466 x 64 = 3.0 g.

by Zambian Online Education Company (eskulu.com | zedpastpapers.com)
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Answer: = 3.0 g.

Question 10. B10 — Flow chart of copper reactions: P (blue sulphate crystals),
Q (white solid), R (green solution), S (pink-brown solid), T (blue precipitate), U
(black solid).

(@) Names of P,Q, R, S, Tand U

Answer: P = copper(ll) sulphate (hydrated, blue crystals); Q = anhydrous copper(ll) sulphate
(white); R =iron(ll) sulphate (green solution); S = copper (pink-brown solid); T = copper(ll)
hydroxide (blue precipitate); U = copper(ll) oxide (black solid).

(b)(i) Name of the reaction when solution P reacts with iron filings
Answer: Displacement (a redox reaction — iron displaces copper).

(b)(ii) Name of the reaction when solution P reacts with sodium hydroxide to give T
Answer: Precipitation (double decompaosition).

(c)(i) Equation: blue solution P with iron filings (state symbols)
Answer: Fe(s) + CuSOm (aq) — FeSOm (aq) + Cu(s).

(c)(ii) Equation: substance T when strongly heated
Answer: Cu(OH)m(s) - CuO(s) + HmO(g).

Question 11. B11 — Extraction of iron in the blast furnace.

(a) Two ores of iron
Answer: Haematite and magnetite.

(b) Formulae of the two ores
Answer: FemOm (haematite) and Fem Om (magnetite).

(c) Two other substances added with the ore
Answer: Coke (carbon) and limestone (calcium carbonate). [Hot air is also blasted in.]

(d) Equation for the reduction of the iron ore
Answer: FemOm + 3CO - 2Fe + 3COn.

(e) Property that lets iron be made into sheets
Answer: It is malleable (it can be hammered/rolled into sheets).

(f) Why aluminium is extracted by electrolysis but iron by reduction with carbon

Answer: Aluminium is more reactive than carbon, so carbon cannot reduce its oxide —
electrolysis is needed; iron is less reactive than carbon, so carbon can reduce its oxide.

Question 12. B12 — Marble chips + hydrochloric acid; COm collected in a gas
syringe. Volumes (cm?3) at 0,10,20,30,40,50,60,70,80 s: 0,22,43,58,66,70,70,70,70.

(a) Graph
Answer: Plot volume of COm (y-axis) against time (x-axis): a curve rising steeply at first, then
bending over and flattening at 70 cm3.

by Zambian Online Education Company (eskulu.com | zedpastpapers.com)
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(b)(i) Volume of gas produced in the first 25 s
Reading the curve at 25 s (between 43 cm3 at 20 s and 58 cm3 at 30 s).
Answer: About 50 cm3.
(b)(ii) Time taken to produce 45 cm3 of COm
45 cm3 falls just after the 20 s reading (43 cm3).
Answer: About 21 s.
(c) Time for the reaction to end
The volume first becomes constant (70 cm?3) at 50 s.

Answer: About 50 s.

(d) Total volume of gas produced
Answer: 70 cms.

(e) Two factors that can be changed to increase the rate

Answer: Increase the temperature, and increase the concentration of the acid (or use
smaller/powdered marble chips for a larger surface area).
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Disclaimer

Created by eskulu Past Papers Tutor
These solutions were created using artificial intelligence and checked against ECZ marking

guidelines. If you find an error, report it at eskulu.com/feedback.
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