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5

The diagram below shows the fractional distillation of a mixture of two liquids R
and S. R has a boiling point of 80°C and S has a boiling point of 110°C.

_ Thermometer

] } Water out
Y __. ‘ .f\//ﬁOo:am:mmq
\:ﬂ.n\mn Boiling . \
Mixture i 7 glilps Water in ﬁ

o*_um:n___
S f

\ - L\\ Distillate

Which statement about this experiment is correct?

The boiling chips are added to increase the rate of reaction.
The liquid left in the flask contains more S than R.
The temperature at point X is higher than the temperature at point Y.

o0 W >

The vapour at point X contains more S than R.

Which of the following has a giant covalent molecular structure?
diamond

ice

iodine

OO w>»

magnesium oxide

[Tum over

Mid-Year Exami
7 Which of the substances A to D is likely to be an element?

Substance A bums in air to form carbon dioxide and water.
B On heating substance B, a gas is evolved and a solid residue is left.

Cc When an electric current is passed through substance C, it does not
decompose.

D Substance D produces different fractions when distilled.

>

8 The figures below are students’ drawings of the particles in gases.

Which of the students’ drawings, A, B, C or D, best represents a mixture of
compounds and an element?
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9
15  The compound silicon carbide has the structure shown in the diagram. 16  An agueous solution T is electrolysed. The current is constant, and the cathode is
B weighed at regular intervals. The graph below is obtained when the mass of
s cathode is plotted against time.
G ; =
[ ] . @ [ ]
| ® Mass of
L, cathode
sTime
Which of the following will not produce the graph above?
Silicon carbide | Cathode | Anode | Solution T
. A copper . copper cO l) nitrate solution
Which set of properties will silicon carbide have? B @Bﬂﬂmﬁw uqmﬂﬂwm ooM”MM__W nitrate solution
lc graphite graphite dilute sulfuric acid
| ; Physical state | When strongly heated in oxygen ] D graphite silver silver nitrate solution
A | hard solid melts at high temperature, no chemical change _
B | soft plastic solid bums slowly, giving a solid residue 17 When the circuit is closed in the set-up below, the bulb lights up, but there are no
C | soft slippery solid bums, leaving no solid residue observable changes at the electrodes.
| D | very hard solid bums slowly, leaving a solid residue and a
colourless gas _
Electrodes
What is X?
A Aqueous silver nitrate
B Concentrated potassium nitrate solution
C Lead (ll) iodide
[Turn over D Mercury
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13 Mid-Yezr Examination 2022M4Exp/Chamistry 14

20 In the graph, curve I represents the results of reacting 1.0 g of magnesium 22 Which of the quantities in the enthalpy profile diagram below is/are affected using

granules with an excess of acid at 40°C a catalyst?
A
4
e m s s=m———— — ., ...
I Enthalpy/kJ oo ) I
o } -
2 .
(] ;. "
] =
..M L. 1]
o . 4 e S . ey
£
=]
S =
Time/min Reaction progress
A Il only
Which of the following changes could produce curve II? B Hi only
C Iand Il only
D ! and lil only

Using 0.5 g of magnesium granules and an excess of acid at 30°C.

Using 0.5 g of magnesium powder and an excess of acid at 50°C.
23  Three chemical reactions involving hydrogen peroxide, Hz0z, are listed.

reaction1 H202 + 2HI — 2H0 + |2
reaction2  5H202 + 2KMnQa + 3H2804 — 502 +2MnS0Os + 8H20 + K2S0a
reaction3 2H202 — 2H20 + O2

Using 1.0 g of magnesium granules and an excess of acid at 30°C.

OO0 w >

Using 1.0 g of magnesium powder and an excess of acid at 30°C.

21 A piece of zinc foil dissolved completely in 20 em? of a dilute sulfuric acid solution,
with the volume of hydrogen evolved noted at equal, short time intervals. Which row identifies the reaction in which the oxygen of hydrogen peroxide is

Another piece of zinc foil of the same surface area and mass was added to 40 cm? oxidised, reduced and both oxidised and reduced?

of the same solution of dilute sulfuric acid. oxidised reduced both oxidised & reduced _
How will the initial rate of reaction and the total volume of hydrogen evolved in this = - :
second experiment compare to the first experiment? A reaction 1 reaction 2 reaction 3
B reaction 2 reaction 1 reaction 3
Initial rate of reaction | Total volume of hydrogen evolved c reaction 2 reaction 3 reaction 1
[ A increase increase D reaction 3 reaction 1 reaction 2
B increase no change
C no change no change
_ D no change increase

[Turn over
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17

23 Examine the apparatus shown below.

N

There is no visible change. What could P and Q be?

N To pump

P Q
A carbon monoxide aluminium oxide
B carbon monoxide _ iron{li!) oxide
C steam | magnesium
D steam _ iron

31

32

29 The diagram below shows an experiment used to investigate rusting in iron nails.

nail X nail Y nail Z

Iron wrapped  Iron wrapped  Iron coated
with copper with zinc with copper

Which nail(s) will rust in air after some time?

A X only

B XandY
C Yand Z
D Xand Z

33

[Turn over
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Which of the following does not dissolve in excess sodium hydroxide?

carbon dioxide
lead(ll) hydroxide
magnesium oxide

o0 o >

zinc oxide

Salts are made by reacting acids with bases. For which combination of acids and
bases is the titration method of preparation suitable?

an insoluble acid with an insoluble base
an insoluble acid with a soluble base

a soluble acid with an insoluble base

[ B o B v B

a soluble acid with a soluble base

An element X burns in oxygen to produce a white oxide, which is sparingly soluble
in water, giving an alkaline solution.

Which of the following could be X?

calcium
copper
phosphorus

OO0 w»

sulfur

Which of the following statements correctly describes a trend in the properties of
the elements, going from left to right of Period 2 of the Periodic Table?

The ability of the elements to conduct electricity increases.
The number of neutrons in the atoms decreases.
The melting point of the elements increases.

o0 w>»

The ability to form positive ions decreases.
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m
The Periodic Table of Elements
Group
[ M ™V [ Vv [ Vi [ Vi 0
1 2
H He
hydrogen hefium
Key 1
3 4 proton {atomic) number 5 @ 7 8 9 10
Li Be atomic symbol B C N o) Ne
lithium barylium name boron oarbon nitrogen oxygen fluorine neon
I 9 relative atomic mass 11 12 14 16 19 20
11 12 13 14 16 16 17 18
Na Mg Al S P S Ci Ar
sodium | magneslum aluminium silican | phosphous sulfur chlerina argon
23 24 28 31 32 355 40
19 20 21 22 23 24 25 26 27 28 29 30 3 32 33 34 35 36
K Ca Sc Ti Vv Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
polasslum | calchum | scandium | litanlum d ¥ | g iron cobalt nickel coppar zine galllum [ gemsanium | arsenjc selenium | bromine krypton
39 40 45 48 51 52 55 56 59 59 84 65 70 73 75 79 80 84
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo Te Ru Rh Pd Ag Cd In Sn Sb Te 1 Xe
rubldium | slrontium yitrlur Zjreonlum | niobjum bd tachnefium hodl d sifver cadmium Indium tn antimony | tallurium fodine %Anon
85 B 89 93 08 - 101 103 106 108 112 115 119 122 128 127 131
55 56 57-71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs Bg [lenthanoids|  Hf Ta w Re Os Ir Pt Au Hg TI Pb Bl Po At ]
cassjum barium Hafnlum fanlajum | fungsten rhenium osmiurn Tridium platinum gold meroury thallium lead bismuth polonjum astaline radon
133 137 178 181 8 186 180 102 195 197 201 207 209 - - -
18 88 |80-103| 104 105 106 107 108 109 110 MM 112 114 118
Fr Ra | eotinolds Rf Db Sg Bh Hs Mt Ds ‘| Rg cn F/ Lv
francium radlum Wrarford d borg| bahrium hass] ftnari il . perni fMlerovium livermorium
lanthanolds 57 58 59 60 81 62 83 84 65 66 87 68 69 70 71
La Ce Pr Nd Pm Sm Eu Gd Th Dy Ho Er Tm Yb Lu
lenthanum |  cerum p semarlum | europlum | gadolinlum | terblum |[dysprosium [ holmium erblum thulium yilerblum [utelium
139 140 141 144 = 150 152 157 159 163 185 167 169 173 175 |
actinolds B9 90 o1 92 3 84 95 96 97 g8 99 100 101 102 103
Ac Th Pa u Np Pu Am cm Bk cf Es Fm Md No Lr
aotinium thorium | protactinium | uranlum pluni plutonl l curlum berkeflum | californium | einsteinjum | fermlum btk nobali lawrencl
| = 232 231 238 -~ - - -~ - - = . = - -

The volume of ane mole of any gas Is 24 dm® at room temperalure and pressure (r.t.p.).
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5 6
(b)  Two of the reactions are exothermic reactions. Give the letters for (@)  The student recorded the loss in mass of the beaker and its contents every
the equations of these reactions. 5 seconds as shown in Table 3.2. Explain why there was a mass loss in
each experiment.
[2]
- m - i . (1]
(c) When reaction D is carried out, a blue precipitate which is insoluble in
excess aqueous sodium hydroxide is observed. (b)  The results of the four experiments were plotted on graph paper.
State the expected observation when aqueous ammonia is added dropwise Graph 3.3
in excess into a portion of aqueous XSOa. B ) -
e N he SEIIEET
[2] T rnsiieaieeiEie, REsisiiaiiariniss = =
A3 A student investigated the conditions that will alter the speed of reaction between - : 23 =
4.0 g of calcium carbonate and 100 cm? of dilute hydrochloric acid. All the solids e I et e T
dissolved in the acid. mass of = 7 i
beaker and Eiisisie R Tt i ot
Fig 3.1 shows the apparatus used. contents/ g BRI IneinT e i 231
1 £ 4 T '3 B
Beaker e | “ 100cm? of FEiT FEE S
— hydrochloric acid SR - ST
! \.\....1..-\. e T g e EaeEasEsIan
13 r] Ba= z=ess Tt mesman: e = Y w2
Electronic Sl : T ererir iy =T ==
balance — 160.5 . == oy, ok S e e
0 X prgnas e i eI T
. s s iIis e 5
Fig 3.1 iaiia : iiiisiisesssibaain
i it 4 i
- S ——*Time/min

Detaits of the four experiments are given below in Table 3.2.
Refer to Graph 3.3. Match up the graph plots with the correct experiment

Table 3.2
Experiment Form of Concentration of | Temperature of (A,B,CorD).
calcium acid in moles per acid / °C g - - . . .

carbonate dm?3 Line 1isexperiment ___ Line 2 is experiment
4 pouter 2 22 Line 3 is experiment Line 4 is experiment
B lump 1 15 S B
C lump 2 26
D powder 2 30

[Turn over
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(d)  As electrolysis proceeds, describe and explain what happens to the
electrolyte.

[3]
(e}  Describe a test for gas Z to confirm its identity.
[1]
4] Fig 5.2 shows a simple electric cell. The direction of flow of electron is
indicated.
Voltmeter = 0.72V
metal M A iron

aqueous
magnesium
chloride
Fig 5.2

Explain why metal M cannot be zinc.

12]
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10

Silver bromide was used to coat photographic films during the era of black and
white photography. It is a light sensitive solid and breaks down into black silver
and bromine vapour when light, a form of energy, is absorbed.

(@) The diagram below shows the energy level of the reactants for the reaction.

A

Energy/kJ

reactants

Time/s

Complete the diagram by

. drawing in the reaction pathway for the reaction,
° showing the activation energy, Ea,

° showing the energy change for the reaction, AH.

[3]

(b)  The equation for the reaction between hydrogen gas and iodine vapour is
given below.

Hz(g) + l2(g) — 2HI(g)
The energy required to break one mole of hydrogen, iodine vapour and

hydrogen iodide are 436 kJ, 151 kJ and 299kJ respectively.
Calculate the enthalpy change in the reaction.

i2]
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Mid-Yesr Examination 2 :MNRNEU& nemistry 13

(c)

Percentage of ammonia in the

equilibrium mixture

Graph 7.2 shows the ammonia present in the equilibrium mixture under
different conditions of temperature and pressure.

Graph 7.2

i PO P T e
= P IR TET T T oy iy S 84

100

200 300 400 500 600

Pressure/atm

By reference to the graph, explain the effect of increasing the temperature
on the percentage of ammonia in the equilibrium mixture.

2]
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Section B

Answer all three questions in this section.

The last question is in the form of an either/or and only one of the alternatives should be
attempted.

B8

Energy/ kd/mol

Graph 8.1 below shows the first ionisation energy of the atoms of elements in the
Periodic Table.

Graph 8.1
A
+He
Ne
2000
1500 j Al
H ; 0 “
1000| " |Bed P/
B Mg/s;
500
U Na
Q >~
0 10 20 30 40 50

Proton Number

The ionisation energy of elements is defined as the energy required for one mole
of atoms to lose one mole of electrons forming one mole of gaseous ions with a
charge of +1, from the outermost shell of the atoms.

Examples of the first three elements are given below :

H{g)>H(g)+e ionisation energy > 1300 kJ/mol
He (g) > He*(g)+e ionisation energy > 2500 kJ/mol
Li(@) > Lit(g)+e ionisation energy > 500 kJ/mol

(a) Suggest why the ionisation energy of Helium (He) is much higher than that
of Lithium (Li).

f2]
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(b)

17

A-D are the structural formulae for some organic compounds that are
obtained from crude oil either by fractional distillation or by cracking.

0]

(i)

Give the letters of the two compounds that are identical.

and

1l

Draw the structural formula of the isomer of CsH12 not shown in A to
D.

)

[Tum over

(c)

18

(iii)  Structure D reacted with halogen, Xz to form products.
State the conditions needed for the reaction to take place.

[2]

(iv) Draw in the space provided, the full structural formula of the non-
organic product from the above reaction.

{1

Infrared spectroscopy is a method used to identify bonds present in organic

compounds.
Table 9.1 below shows the wavenumber range at which some bonds

absorb infrared light.

Table 9.1
Bond | Wavenumber(cm™) |
O-H | 3700 — 3200 |
C-H 3200 — 2800 _
=0 1800 — 1650
C= 1700 — 1600
C-O | 1250 — 1000
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(ii)  Describe one observation that would be obtained in the reaction
between X and aqueous copper(ll) sulfate.

I1]

(iii)  Predict and explain the method that would be used to extract metal
Y from its chloride.

[2]

A possible new way to mine metal ores called phytomining was developed
in the 20" century. Some plants absorb and concentrate metals when they
are grown on soils rich in metal compounds. Hence, metals can be
extracted from these plants.

In California, the plant Streptanthus polygaloids can contain up to 1% of its
dry mass as nickel. When the plant is bumed, nickel oxide is produced.
The chemistry of the metal, nickel shows a distinct resemblance to that of

copper.

(0] Suggest why Streptanthus polygaloides is bumed before transport to
the extraction factory.

[1]

(ii)  What mass of nickel is contained in 1 tonne dry mass of
Streptanthus polygaloides? Give your answer in kg.
[1 tonne = 1 000 kg]

1l

[Turn over

OR

B10

(iii) What is the maximum mass of nickel oxide, NiO that could be
obtained from this nickel? Give your answer in kg.

2

Nitrogen dioxide, NOz, is a dark brown gas.
Lead(Il) nitrate decomposes when heated to form lead(ll) oxide, nitrogen dioxide

and oxygen.

@ @ Write a chemical equation to represent the decomposition of lead(lt)
nitrate.

1]

(i) When nitrogen dioxide is cooled, it forms a yellow liquid and then
pale yellow crystals.
These crystals are heated and the temperature is measured every

minute.
Graph 10.3 shows the change of temperature over time.

Graph 10.3
Temperature/°C D

Time/minutes
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