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OUESTION 1 : MULTIPLE-CHOICE QUESTIONS

Four options are provided as possible answers to the following questions. Each
question has only ONE correct answer, Choose the answer and write only the letter
(A = D) next to the question number (1.1 — 1.10} in the ANSWER BOOK , for example,

1.11E.

1.1

1.2

1.3

Which ONE of the following elements is a non-mineral nutrient?
A Mg
B Na
c C
D Zn (2)
Which ONE of the following is a catalyst used in the Haber process?
A Silica gel
B lIron oxide
C  Vanadium pentexide
D  Nickel : (2
Consider the following reaction in equilibrium in a closed ooamm:mr
4NHa(g) +30C2{(g) =6H0(g) +2N2(g} AH<O

Which ONE of the following changes in the conditions at equilibrium will
result in an increase in the value of the equilibrium constant, K7

A Increasing the ammonia concentration
B  Increasing the temperature

OUmo_‘mmmm:nﬂ:mﬁmnﬁm_.as‘m
U

Adding a platinum catalyst {2)

e e et i s g Y P N
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1.4  Which type o_md reaction is m__rmz.m,ma by thae following chemicat equation

1.5

1.6

| GHaCHOHs + Ha — CHiGHzCHa

A mm”mz:nmmmo:
B Addition
C m:E..:mﬁmmo_._
D mccmﬁcwmo: | | (2
A compound with molecular ﬁom:am,&m CsHsOz could be

()  analoohol

() alcarboxylicacid

(ifl) mr ester - .
Which ONE of the ax“caé m,waaoam is CORRECT?

A (i)only

@

(i) and 3 only

o

(i) and ma only |

(i) and m_a only . . (2}

Q

Ammonium mwc_u:mﬁm W:zxtmmmot is dissolved in'water. Which ONE of the
following statements _“.mcmam:m the solution formed, is CORRECT?

A pH=7'

W

[HsO] - [OMT < 1 X 10

9]

[H30*] > [OH]

w)

(ROT<OH] @
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Consider the reversible reaction represented below:

CHsCOOH(aq) + HSOus(ag) = CHsCOO{aq) + HeSOu(aq)

The strongest base in the reaction above is:

A

D

CH3COO
CH=COOH
HSOs

H2804 (2)

Which ONE of the following will be changed by the addition of a catalyst?

A

D

The amount of products present at equilibrium
The concentration of reactants present at equilibriumn
The length of time for which the reaction remains at equilibriem

The time it fakes to reach equilibrium {2}

A hypothetical electrochemical cell is constructed by combining two hali-celis.
The two half-reactions and electrode potentials are given below:

Xs) + 2 = X*.(aq) . BE¥ =415V
Y+aq) + & =2 Y {s) Ef =15V

Which ONE of the following statements is TRUE?

A

X% (aq) will be oxidised more readily than Y{(s)
Y+{aq) will be one of the products formed in the cell reaction
The mass of X will increase when the nm__ is delivering current

Electrons will flow from X () to Y (s) in the external circuit when the cell
is delivering current (2)

2 M IEE N T T e
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1.10 A Zn- Cucell has been oummmz_._m_ for some time but the net cell reaction has

zo:.mmo_._mnmn_gzcwfs,.Ioimi_wm:So_‘mmmmfsmHO:»,,umamQ”smmboﬂ
the cell? : C

A

The emf will increase
The emf will decrease |
The erf will remain the same

The ernf will be zero - @)

[20}
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Six organic compotnds (A~ F) are o?o: in the table below.

A OH B —C—CH,—CH,—
HaC-HG—CH,-CH,-CHg HO=C—CH,—CHp-CH,
CH,
c _ m b Pentanoic acid
CH _CH : _
HC” “CH,
s I
Bl HCQCH,~CH, BN o/ _CHy
OH CH, ~CHg
2.1 Write down the:

2.1.1  Letier of the compound that represents an aldehyde

2.1.2  Structural formula of the functional group of compound D

2.1.3 IUPAC name of compound C

2.1.4 Letter of the compound that represents a tertiary alcohol

2.1.5 Letters of compounds that represents TWO functional isomers

2.6 To which homologous series does compound B belong?

21.7 s compound B SATURATED or UNSATURATED? Explain the answer.

{1}
(M
@
(1)
()
m
(3)
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2.2 Compound _u is ?mum_.ma in 5@ laboratory.
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2.2.1 How can o:m gc_ox;‘ mw»mc__ms whether compound F is indeed being

*o_...:mq without _um:“o:s_:o a chemical test?

M

222 m_<m the _C_u>0, :m.:.m”o* the aleohol needed to u_,mumm.m compound F. 2)

QUESTION 3 (Startona :m% page) m

[14]

The boiling points oﬁ vms_m:m. 2-methylbutane and 2 2-dimethylpropane were determined

during a practical _:<mwznm=o= and Eooamn_ in the table below.

ALK >zm Eo_.mocr>m MASS BOILING POINT

i . Am._._ao_ } AQOV

Pentane : 72 36

2-methylbutane 72 28

2,2 a.«:ﬂ:ﬁv..ovm:m 72 10
3.1 Um::o the 63_ cos:b point. 2)
3.2 State ”m suitable r%oﬁmma for the investigation. {2)
3.3 Fully mxu_m_: why nmam:m has the highest boiling point. 4)

34 <<=_o: ONE ofthe ::mm compounds in the table has Sm highest vapour

Emmmc,.mo o_<m a reason, for the answer

@

35 Write: down H.:m cm_mnomn equation for the complete combustion of

umim:m.

3
_ f13]
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The flow diagram shows how two compounds can be formed from 2-bromopentane.

NaOH
2-bromopentane (concentrated) oA
Reaction 1
Reaction 2 Reaction 3
H2S04
(concentrated)
Pentan-2-ol

Reaction 1 takes place in the presence of concentrated sodium hydroxide,
Write down:

411 An additional reaction condition for this reaclion
4,12 The type of reaction of which Reaction 1 is an example
4,13  The structural formula of compound A

Reaction 2 takes place in the Emwm:oo of a certain inorganic compound.
Write down the:

414 NAME of the inorganic compound
4.1.5  Type of reaction of which Reaction 2 is an mxms_u_m,.
Reaction 3 takes place in the presence of concentrated sulphuric acid and heat.

4.1.6  Write down the type of reaction that converts pentan-2-ol to compound
A ;

{1)
M
]

(1
(1)

M

LR L R B ]

; C 10
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42  Aleameris v_,mvm::o an mamﬁ using ethano! (molecular formula: om_._aou and
methanoic acid {molecular EEEE CH20s3).
The cm_mzomn equation qoq._:m reaction is given below:
C2HeO + CH202 — CaHsOz + H:20
4,21 ém& type of Em%os is represented in the equation above? (1)
422 <<=$ aos.: the | z>_<_m or FORMULA of the omﬁm_ﬁﬁ used in this
amoﬁ_o: . . {1}
4.2.3 <<:m: 60 g oﬂ _:..v:_.m ethanol fully reacts with mxommm methanoic acid,
68.g of CaHeOz is produced.
Caiculate =_.m umamnﬁmm purity of ethanol. (6}
43 The m::o.:z”m_ formula of mw uo”_ﬁ_:oﬂ is shown below:

T
C—C—
| ]

Write down Em.

4.3.1

4.3.2

m._.mco._.cm>r nOmz_cCp of the monomer that is used to prepare

Sm above vo_<3mq. 2)

Type of no_<3o=mm=o_._ reaction (ADDITION or CONDENSATION)

52 is used to _u_.mvmqm this polymer. {1}
18]
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QUESTION 5 (Start on a new page)

_scm\mmgm.gcmq 2016
A group of leaners use the reaction between zinc and sulphuric acid to investigate one
of the factors that affects reaction rate.

They add 6,5 g of zinc granules to excess DILUTE sulphuric acid and measure the mass
of zinc used per unit time.

The leamers then repeat the experiment using the same mass of zinc granules with
excess CONCENTRATED sulphuric acid.

The balanced equation for the reaction is:

Zn{s) + H2S804(aq) —» ZnSOs(aq) + Hz2(g)

5.1 Define the term reaction rate (in words). (%)
52 Write down the independent variable. - . (1
53 The results obtained for the reaction using DILUTE sulphuric acid are

represented in the graph below:

-~

0.10

0.08

Amount of zinc (mol)

»
>

0 60 140 time (s)

Use the graph to answer the questions below:

5.3.1 Calculate the average rate of the reaction during the first 60 s in

gram per second (5}
5.3.2 Compare the rate of reaction at time = 140 s to the rate of reaction at

time =60 s.

Choose from GREATER THAN, LESS THAN or EQUAL TO., {1}

AR G AN RS IR DR

: : 12
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The Maxwell lwo__namss n__m:._c::o: curve below represents the ::3%.. of particles

mum_:wnx_sm»_o m:m6< qoq »:m qmmnﬂ_o: o* ~_=os__§c__-c._.Mm:_u:::omna._.:mm«mu_.:m
labeiled A. j

A

Number of patticles

-
L

Kinetic energy

5.4 Redraw the curve in Em”>zm¢<mm BOOK. On the same set of axes, sketch
the curve that will be obtained for the reaction with oozomz._.mb._.mc sulphuric

acid, O_mm1< label Em o_.:&mm A and B, (2)

5.5. Use the collision SQOQ to mem.: how an increase in z..m concentration of
sulphuric moa will affect the rate of reaction 3
[14]
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QUESTION 6 (Start on a new page)
2 ‘moles of carbon dioxide (COz), 1 mole of hydrogen (MHz2) and 0,2 mole of carbon
monoxide {CO) are sealed in & 2 dm® conlainer. The reaction reaches equilibrium at
1 000°C. The balanced equation for the reaction is:

CO=(g) + Ho{g) = CO{g) + H0(g)

On analysis of the equilibrium mixture , it is found that the concentration of the water
vapour is 0,362 mol.dm,

6.1 Caleulate the equilibrium constant (K¢} at 1 000°C for this reaction.
6.2 It is found that at a temperature of 1 500°C, the value of the equilibrium constant

caleulated in QUESTION 6.1, decreases. 1s the forward reaction EXOTHERMIC
or ENDOTHERMIC? Fully explain how you arrived at the answer.

6.3 An additional 0,277 mole of water vapour is pumped into the sealed 2 dm?3
container. The volume of the container stays the same. Equilfibrium is reinstated
at 1 G00°C.

6.3.1 How is the concentration of the CO {g) affected?
Choose from INCREASES, DECREASES or STAYS THE SAME.

6.3.2 Use e Chatelier’s Principle to explain the answer in QUESTION 6.3.1.

MDE/Sepietnber 2016

9]

(4)

)
3)
[15]
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QUESTION 7 (Start on a new page)
7.1 ‘Sulphuric momw_ is a strong ai_dw_o acid,
Define the term strong acid - @
7.2 HSOs can behave either as an acid or a base.
7.21 Givethe term that is used for substances such as Imoa.” (1)
7.2.2 Eznm down the cm_.m:mma equation for the reaction of HSO4" with H20 in
which HSO4 .acts as an acid, (2)
7.3  Calculate Emw pH of a _SEOIUW solution with a concentration of 0,2 mol-dm=.
Assume that Mg(OH)2 dissociates completely. (4
74  Vinegar is G. - mvﬁwmﬁm:oﬁ acid by mass, with the remaining mass being a

solvent. To determine the percantage of ethancic acid in avinegar sample, it is
titrated against a NaOH mo._czos.. The balanced equation for the reaction is:

CHsCOOH{aq) + NaOH{aq) — CH:COONa(ag) + He0(0)

A10g mmau_wm of vinegar is titrated against a 0,309 mol-dm? NaOH solution.
19,57 em® of NaOH is required to reach end point.

7.4 Umﬁmrsnzm 3@ mass Q the ethanoic acid in the 10 g:sample. (5)

7.4.2 m:oi by om_m:_w:o: __wmﬂ the percentage of the mEm:.oH acid is
within the given range. {2)

The table Uo_vé provides i.aomamzo: of three different indicators:

; : COLOUR CHANGE
_z_w_n>._.o,m {COLOUR CHANGE pH RANGE
Methyl orange - Red — vellow 1 30-44
Bromothymoel blue  Yellow — blue 60-76
Phenolphthalein Colourless - pink 82-98

7.43 Usethe m:qoq?mmow_ in the table above and choose a.suitable indicator to
use in the above titration. Give a reason for the answer. (2)

744 The Mmﬁ:m:o&m ions Wn._.m: form during the reaction, react with water
according to the balanced equation below:

CHCOO" (ag) + Hz0 (£) & CHsCOOH (aq) + OH (ag)

<$=m down the :mBmmoﬁ.ﬁzm process described by the underlined phrase.

(1)
[19]
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QUESTION 8 (Start on a new page)

The two half-cells, Fe{s) | Fe*{aq) and Oz(g) | H20(¢) In acid solution, are used to set up
an electrochemical cell. The cell operates under standard conditions.

8.1 Wiite down TWO standard conditions, other than temperature, which apply to
this electrochemical cell.

8.2 Give TWO reasons, besides being a solid, why platinum is a suitable electrode
in the above cell.

8.3 Write down the half-reaction that takes place at the cathode of this cell.

8.4 Wirite down the cell notation of this call.

8.5 Calcuiate the initial emf of this cell.

8.6 The reading of the voltmeter becomes zero after using the cell for several hours.

Give a reason for this reading by referting to the cell reaction.

()

)
(2
(3)
(4)
M

14
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The diagram below show an electrolytic cell used to coat a nickel coin with silver.

9.1
9.2
9.3
9.4

95

9.6

POWER

j SOURCE

_ Electrolyte Electrode -

zmn.ro_ coin
Which electrode Am.soam woq wm&onmv does the nickel coin represent?
Define the term &m_ﬂaﬁm.
Write aos__,__ the z&sm o_.. _uhwum__sctp of a suitable electrolyte used in this cell.
Write aos.j the _,_mm-wmmomo_w that takes place on the mcamow of the nickel coin.

How will _:_m concentration & n.:m electrolyte change during electrolysis?
Choose from INCREASE, DECREASE or REMAINS THE SAME.

Explain the answer in QUESTION 9.5.

MDE/September 2016

o

2
M
@)

(1
()
[9



17
Physical Sciences P2 NCS - MDE/September 2016

QUESTION 10 (Start on a new page)

The diagram below illustrates the processes used to manufacture a certain fertilizer.
Study the diagram and answer the guestions that follow.

Fractionai distillation of liquid air
Substance A

Process 1

v Process 2:

_ mccmwsza_llllv Step 1: product NO
Step 2: product NO2
Step 3: product HNOs

| L

Fertilizer C

10.1.1  NAME or FORMULA of substance A that is obtained by the fractional
distillation of liquid air.

10.1.2  Batanced equation for the reaction that occurs in Process 1.
10.1.3  NAME of the substance B that forms as a result of Process 1.
10.1.4 NAME of process 2.

10.1.5 NAME or FORMULA of fertiliser C

10.1.6  NAME of the process that occurs when excess fertiliser runs into the
rivers,

(1
(3)
M
m
h

(0

A0 12 T L
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10.2  Afarmer has two vmom of _aw_,_m_mmm_. marked A and B, as shown below.

10.21  The tarmer wants to grow tomatoes and fruits. Which ONE of these
fertilisers must the farmer use, write down A or B.

Give a reason forithe answer. {2)
10.2.2 Om_nc_mﬁm the mass of potassium in bag B. 4
_ [14]

TOTAL MARKS: 150
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Lo TABLE 4B: m._.>ZU>IU ﬁm_uco._._OZ.TO._.mz.ﬁ_._)rm,
TR q.h_mm.h..hm...m.__-bthhmpmmbcxmnmmuo.ﬁmzwshm,

Iu_?..mmnﬁ_o:mims.mmxﬂmh.. :

A T L O E OO
ty/Toenemende reduserende vermos

ing ab

duc

Inereasing oxidising ability/ Toenemende oksiden ende vermoé:
ing re

<

"Increas




