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CHEMISTRY

QUESTION PAPER

Time Aliowed: 3 hours
(An extra 10 minutes is allowed for reading this paper}

INSTRUCTIONS, ;.. Yo Lt
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L

Write your,Index Number on the front page and inside the back flap of the Answer Booklet.
Write all your answers in the Answer Booklet provided.

If you use extra sheets of paper, be sure to show clearly the question nu_mber(s) bemg answered
and to tie each sheet in your Answer Booklet at the appropriate places. Ensure that your Index
Number is written on the extra sheets.

Answer all the questions with a blue or black ballpoint pen or ink pen. Do not use red ink. You
may use a pencil only for drawing.

You may use a calculator, provided it is silent, battery-operated and non-programmable

There are five strands in this paper. All the strands are compulsory.

Note:

A Periodic Table of Elements is provided for your use during the examination. Both the atomic
number and the relative atomic mass for each element are given.

Final answers to calculations must be expressed to two decimal places.

SUMMARY OF QUESTIONS

Multiple - Short Total Suggested
choice answer marks time
questions | questions

Strand

General Chemistry

All the questions are compulsory. 2 3 10 18 minutes
Investigating Matter .

All the questions are compulsory. 4 16 20 36 minutes
Reactions

All the questions are compulsory. 5 24 30 54 minutes
Materizls

All the questions are compulsory. 5 a0 25 | 45 minutes
Consumer Chemistry

All the questions are compulsory. 3 12 15 27 minutes

Total 20 50 100 180 minutes

INSTRUCTEONS

0 MULTIPLE-CHOICE QUESTIONS

The multiple-choice questions are all compulsory. Each question is worth 1 mark.

‘In your Answer Booklet, circle the letter of the best answer.
If you change your mind, put a line through your first circle and draw a circle around

the letter of your next choeice.

2 A @OD

C

For example:

If you change your mind again and liké your first answet better, put a line through your
second circle’and tick (v'} your first answer.

2. 12/A /® CQJ

For example:

3. Nomark will be given if you circle more than one letter as the answer for a question.

STRAND 1 GENERAL CHEMISTRY ‘ [10 marks]
S ‘ . -

*  This strand has 5 Questions.
+  Circle the letter of the best answer in the Answer Booklet for Questions 1 and 2.

«  Write the answer for Questions 3 5 in the space provided in the Answer Booklet.

1. Which of the following is a cotrect statement about systematic errors?
A, They are consistent in magnitude.
B. Their magnitude depends on the experimenter’s skill. .
C. They arise due to incorrect judgment of a measurement.
D. They occur as a result of a person’s inability to perform the experiment correctly.

(1 mark)




3. ' : 4
2. The exponential base unit for the prefix mega is dencted by . STRAND 2 INVESTIGATING MATTER {20 m.
A= 109 - : . »  This strand has 10 Quesfions.
3 : .
?' 186 } ] + Circle the letter of the best answer in the Answer Booklet for Questions 1 - 4.
. 1 .
D, 10° _ } (1 mark) - Write the answer for Questions 5 — 10 in the space provided in the Answer Booklet,
1. Electronegativity of elements increases across the period due to the
3. In an experiment on precision and accuracy, three different groups obtained the mass of the
sarie stone five times as shown in the table below. A. addition of new energy levels.
B. decrease in the nuclear charge,
Measurement Group 1 Group 2 Group 3 C. increase in the shielding effect. ]
: D. addition of electrons to the same energy level. {1 mark)
i l6.50 g 545g 1490 g . : ’ ‘ |
2 - 1445 g 1550 g 14.90 ¢ '
2, The motecule that has a tetrahedral shape is
3 1400 g 1555 g 1485 ¢ ’
4. 17.00 g 15.50 ¢ 1490 g A Ch
B. BF;
5 1450g 15.50¢ 1485 g C. NH;
D. CCly {1 mark)
*Note: The actual mass of the stone was 15.50 g. ‘
(i} Using the results of the experiment, determine the group whose results were of: 3. Which of the following is a polar molecule?
I- Low accuracy and high precision. (1 mark) : ) ] i
) A. O :
I1-  Low accuracy and fow precision. (1 mark) B. NH,
) C. CH4
(il)  Identify the group that obtained the best results. (1 mark) D.  BChL ) . (L mark)
. L]
(iif)  State a reeson for your answer to part (ii) above. (1 mark} 4, A discrete molecular solid has
4, Determine the volume of the liguid present in the measuring cylinder below with its A electrostatic ]forces of attractmr:..
rtainty value. (2 marks) B. van der Waals forces of attraction, :
vnee C 3-dimensional network of covalent bongs. R
D positive metal fons held by valence electrons. {1 mark) '
3. Arrange the following elements from highest to lowest electronegativity. )
Sodium (Na) Hydrogen (H) Potassium (K} Lithium (Li)
(2 marks)
6. Draw the Lewis structure of nitregen trichloride (NCis) and determing its
electron group geometry. - (3 marks)

5. A liquid has ‘a mass of (.25 kg and occupies a volume of 0.30 L, at room temperature,

Caleulate the deasity of the tiquid at room temperature in g mL™. (2 marks}




3.
goth, carbon dioxide (CO2) and hydrogen sulphide (H,S) have two atoms
bonded to the central atom as shown in the structures below.

Carbon dioxide (COz} Hydrogen sulphide (HzS)

.o'_ 2.0 S.
Q=G N

Explain why CO; has a linear shape while H;S has a V-shape based on their

structures shown above.

A group of Year 12 students wanted fo carry out an experiment to determine
the polarity of water molecules,

o Describe the experimental procedure students would use to determine
the polarity of water molecules.

(Note: The experimental procedure should include the use of a burette
and a charged plastic ruler.)

(i)  State an observaticn from this experiment.

{(iiiy  Provide a reason for the observation sfated in part (ii) above.

State a reason for the following properties of difterent solids mentioned below.

(H Tonic solids, such as potassium chloride {(KCI), conducts electricity in
solution form.

(ii) " Metallic solids, such as copper (Cu), is shinny and lustrous,

(i#)  3-dimensional sclids, such as diamond, is very hard. _

The breaking down cf the ionic lattice occurs in the presence of water as a
solvent and is known as hydration.

(2 marks) -

{2 marks)
(1 mark)

(1 mark)

{1 mark)
(1 mark)

(1 mark)

Draw a diagram showing the hydration of sodivm chloride (NaCl) in water (H:0). (2 marks)

6.
STRAND3  REACTEONS {30 marks]

= This strand has 13 Questions. :
+  Cirecle the letter of the best answer in the Answer Booklet for Questions 1 - 6.

«  Write the answer for Questions 7 — 13 in the space provided in the Answer Booklet.

i "One mole of a substance contains atoms.
Ao 303x197
B.  4.02x10%
C 5.02 %107
D 6.02 x10% ‘ (1 mark)
2. An oxidation reaction can be defined as the
A. loss of oxygen.
B. gain of hydrogen.
C. gain of electrons, .
D. increase in the oxidation number. (1 mark}
3. Which of the following is a source from which aluminium can be extracted?
A, Azurite
B. Bauxite
c. Malachite
D. Chalcocite (1 mark)
4, The illustration bélow shows particles of a reaction.
I +
11, + B —

Source: hips:/ichem. libretexts.org

This illustration shows that a reaction is possible if reacting particles have

very high energy.
“correct orientation.

a large surface area.
very high concentration.

oaow»




9. [n a titration experimeht 20 mL samples from a standard solution of 0.01 mol L7 soa..
In an exothermic reaction ’ ) carbonate (N2;COs) was titrated with hydrochloric acid (HCI) solution. The reaction require.,
average of 16.50 mL of HCI to reach the end-point.

A. enthalpy change (AH) is positive.
B. heat is absorbed from the surrounding. The balanced equation for the reaction is:
" C.,  temperature of the surrounding increases. . . : |
“D. enthalpy of products is greater than the enthalpy of reactants. (1 mark) . . . : |
: . ) N33C03(aq) + ZHGlan) HZN&CI(M) + HgO([) + Cog(g) .
A strong acid dissociates : ' ) Define standard solution. (1 mark)
. o (i) Calculate the amount (in moles) of NaxCOj; that has reacted with HCL (1 mark)
A partially and releases hydroxide ions. . (ili)  Determine the amount (in moles) of HCl required to completely react
B. ~  partially and releases hydronium ions. : with NaaCO;. ) (L mark)
. C. completely and releases hydroxide ions.
D.  compietely and releases hydronium ions. (1 mark) {iv)  Caloulate the concentration (i mol L) of HCI selution. . {1 mark)

10. Use the unbalanced oxidaticn-reduction reaction equation given below to

An organic compound is found to contain 64.80 % carbon, 13 62 % hydrogen and 21.58 %
answer the questions that follow,

oxygen. The molecular mass of this compound is 74 g mol™,

MOy + SO ag 3> Mi¥'eg  +  302%

()] Calculate the empirical formula of the compound. (2 marks) |
{if) Determine the molecular formutla of the compound. (1 mark) !
’ : Q)] Calculate the oxidation number of manganese (Mn) in MnGOy". (1 mark) |
(i) Write the balanced half-equation for the conversion of MnOy to Mt (2 marks) |
Shown below are twe very important glasswares used in titration experiments, (ii)  State whether the conversion of MnO, to Mn®" is an exidation or reduction reaction. |
' ‘ (I mark) ‘

: (iv)  State the role of 8037 in the reaction. (1 mark)

Pipette : :

11, During an experijpent on energy changes in endothermic and exothermic reactions, a
group of Year 12 students dissolved sodium hydroxide pellets, ammonium chloride and
magnesium sulphate in three separate test tubes with 2 mL, of water,

The initial and final temperatures in the three test tubes were recorded in the results table as

Conical flask

_shown below,
Reaction/ Reagents Initial Final temperature '
. Test-tube (dissolved in water) temperature (of reaction mixtunre)
number : {of water)
1 - Sodium hydroxide 27°C 40 °C
Drescribe how each of the glasswére is rinsed prior to its use for a titration. {2 marks)

2 Ammonium chloride 27°C 2°C E
3 Magnesium sulphate 27°C j0eC

Use the results from the table above to answer the questions that follow.




9.
(i)  State why it was important to record the initial temperature of watet, (1 mark)
(i1 Identify the reaction (1, 2 or 3) for which the test tube will be cold. (1 mark})

(iiiy  Identify the reaction {1, 2 or 3) from which energy is released to the
surrounding. {1 mark)
(iv)  State a reason for your answer to part (iii) above.
(v) Determine the amount (in moles) of HCI required to completely react
with Na;COs. - (1 mark)

{vi)  Calculate the concentration {in mo! Lyof HCl solution. (I mark)

12.  The Le Chatelier’s prineiple can be used to explain the changes in equilibrium
reactions when reaction conditions change.

® State the Le Chatelier’s principle. _ {1 marl)

(iiy  List two factors that can change the position of the equilibrium. (2 marks)

13. Hydrochloric acid (HC) is a monoprotic acid.

() Define monoprotic acid. . (1 mark)
(if)  Calculate the pH of a 0.001 mol L' HCl solution. (2 marks)
STRAND 4 MATERIALS [25 marks]

« This strand has 13 Questions.
*+  Cirele the letter of the best answer in the Answer Booklet for Questions 1 -5,

+  Write the answer for Questions 6 — 13 ir the space provided in the Answer Booklet.

L. The oxide of Period 3 elements which has covalent bonding with simple
molecular structure is

A, MgO
B. P4Oio
C. Na, O
D, AlQOs (1 mark)
2, Which of the following is a cotrect statement about magnesium chloride (MgCly)?
A. Has high melting point.
B. Reacts violently with water,
C. Conductor of electricity in solid form. _
D. Colourless liquid at room temperature. (1 marl)

3.

4,

Which of the foilowing class of crganic compound correctly matches with its example?

Class of organic Example
compound
HECH: —
A. Alkene )
. . H ' H
B. ‘.Alkyne \C_ / e
/ N
H H
C. Alcohol _ |_ [
— H C—H
H HI
o OH
H
H—C— —C—
D. Carboxylic acid | ” _O |
H O H
L] C H
H H

The equation below shows an organic reaction in the presence of light.

light
CHCHACH, + Ch — 2> CHCHCHC! + HCI

This is an example of afan reaction.

addition
oxidation
substitution

nwp




p : il
D.  dehydration . ' : (1 mark)

. An ester can be prepared by reécting a carboxylic acid with an

alkane

A.

B, . alkene

C. alkyne

D. alechol (1 mark)

The oxides of Period 3 elements in the key list given below are either acidic, basic or
amphoteric.’ E

Na,0O  ALO; SO
"y Define amphoterie oxide. (1 mark)
7 (i)  I[dentify the amphoteric oxide from the key fist given above. {1 mark)

The melting point of silicen dioxide (Si0s) is very high {1610 °C) whereas the melting
point of silicon tetrachloride (SiCly) is comparably very low (68 °C).

Provide an explanation for the large difference in their melting points in terms of
structure and bonding, . (2 marks)

The presence of chiorine gas (Cly) can be tested by introducing a damp starch-iodide paper
“+in a gas jar full of chlorine gas.

The incomplete equatton for the reaction occurring on the starch- lodldc paper is
given below.

Ky + Chp—> 2KClag + X

(i)~ State the colour of the starch-iedide paper if the test is positive. {1 mark)

(i)  Determine the name or formula of substance X responsible for the observed colour
change in part {{) above. (1 mark)

1Z,

The practical, test for ions uses precipitation reactions to detect the presence of different
jons.

The following procedure was used to test for sulphate ions (8045,

acid (HCl) followed by | mL of barium chloride (BaClz) solution.

Te 1 mL of sodium sulphate (Na;SO4), add equal amounts of dilute hydmchlorlc

Wni‘e the Wet 10nIC equation for the test for sulphate (0Rs using the IRtormation

provided in the procedure given above. - (2 marks)

Bromine water {Brz) can be used to distinguish an alkane from an alkene.

[n ar experiment, students added cyelohexane and eyclohexene tc two
separate test tubes containing bromine water as shown in the set-up below.
Rubber stoppers wete placed on the mouth of the test-tubes and shaken.

Alkane . Alkene
(Cyclohexane) (Cyclohexene)

Brz -

Test tube 1 ' Test tube 2

{i} Identify the test tube (1 or 2) in which bromine water gets decolourised. (1 mérk)

(if)  Name the type of reaction responsible for the decolourisation of
bromine water. (1 mark)

{(iii)  Determine the functional group responsible for the decolourisation of
bromine water, : (1 mark)

(iv)  State one conclusion that can be made from this experiment, (1 mark)




12,

) : ERETEEI £ B
Name the following organic compound using [UPAC rules.
(1
AN
H CHiyH
- (2 marks)
Use the structures of CsH,» given below to answer the questions that follow.
[ LT
EE A A G R A A N
H H H H H H H CHyH
Structure Structure 2
(iy -~ State whether the two structures shown above are structural isomers or
geometrical isomers of each other. (1 mark)
{11y  Provide a reason to justify your answer in part (i) abovle. (2 marks)
Determine the formula of Produets X, ¥ and Z for the following reactions,
(Note: States of Products X, Y and Z are not_important.)
(@ '
Can(s) + 2H.O0¢ —> ProductX + Ca(OH)z(aq)
(1 mark)
(if)
' H3PO, .
CHsCHygyy +  HaOpp —“‘é‘ch) Product Y
{1 mark}
(i) .
K2Cro04

CH3CH2CH20H ———HT'—“) Product Z

(1 mark)

14,

STRAND 5 CONSUMER CHEMISTRY [15 marks]

*  This strand has 8 Questions.
Circle the letter of the best answer in the Answer Booklet for Questions 1 -3,
*+  Write the answer for Questions 4 — 8 in the space provided in the Answer Booklet.

l. The structure of a biechemical compound is shown below.

H H H

1

H—C—C—C—H

OH OH OH

The name of the compound shown above is

A, alanine
B. glucose
C. glycerol
D. fructose : . ’ : (1 mark}
2. Glueose, sucrose, starch and glycogen are all examples of
A, lipids.  «
B. proteins.
C. amino acids.
D, carhohydrates, (L mark)
3. Paracetamol can be classed esan medicine.
A.  antacid
B. analgesic
C. antibiotic )
D. antipyretic . ’ (1 mark)




Define the following terms: ) .
i %
(1) Unsaturated fat (1 mark) -
. E — -
. e ‘ 2 @
(i)  Glycosidic bond . . (1 mark) s ~ - o - [ ~ -~ 3
— . =
. N ' + RRulE w 0wl oy - . b
(iiiy  Condensation reaction , {1 mark) a g ™ g BRI XS] ? S8R BEF I~ whe T o
‘ . a
BN » = =
=
g g 2 B PzaPalzogls OufrSal-P. =
From the key list given befow, identify the added chemicals in foods that correctly 4 o a
i f the descriptions, = 2 o=
match with each of the deseriptions ° 3 % B g 2z 5 ulz <zl @
3 0
T - c
H i 1 { * n ot | b
Antioxidant Tumeric Monosodium glutamate = = e T Y AP PR
Tl 8
. P . . . ] [~d
- Ant =le
Saccharin Antimicrobial Carbon dioxide 513 5 luy :0g siule® aln < n -
Sad @ = L o m
“ o Q
(i)  An artificial swectener. _ S %g -§ 8O wE U i=sFalson g
(iiy A naturally occurring non-essential amino acid used as food flavour. 2.. - I - IR @ - o
(ili) A natural food dye that gives food an appealing look. 37 B R _ -
i i i i : B beslifs R HEF ey o
(ivy A group of preservative that prevents discolouration of food. (2 marks) o8 & gl & |2 o 3 -
n
3 - ‘
. e . 9 = a 20Oz X m - ‘
Use the structure of the dipeptide molecule given below to answer the questions Q“Uz Blgg = B¢ o2 & a B rf-.f. |
that follow, : m |
: . CECEN 2= la O s |
P28 s BEREEE T R o |
H O H. |
2 " 5 2D, " e |
” | ‘ ggﬂgg’ﬂ g IsrER T |
HZNWCJ}—CMTI_(lJ—COOH m | b
. ‘ : SO e =T ol B oate O m |}
. = FAp ¢ = 1] e e ‘
CH3 H C(CHs)zH =1 L = <5 ﬁ ‘
r
5 " o A A =
Efepiri=F g SR enrls m
x :
0] Describe a dipeptide molecule. . {1 mark) ‘g QzzPe Bdeis el gs wle b oals e = c-nl '
(iiy  The dipeptide molecule shown above undergoes hydrolysis reaction. ks N -
T Mol o ooz O ol G im0 fes - =
Draw the structure of the products as a result of hydrolysis in the Lo SRo S So RS S REL IO =
Answer Booklet. ) : : (2 marks)
: : gg‘éﬁmg Swap@Pelafaroazz~ <
Apart fiom medicinal drugs, certain drugs are also classed as illega] drugs. N
List two examples of illegal drugs. (2 marks) EEE R EdeEFeRPewaaox <
Insecticides and herbicides are common types of pesticides. g 'o?' zls ; = g - LR R R e e =
Differentiate an insecticide from a herbicide. ~
Exgmplcs may be used to support your answer. (2 marks) Eln 5T ’E: %u sl 2|z S uls B als Z 5w ,:3,: - é

THE END.




