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INSTRUCTIONS AND INFORMATION

1.

10.
11.

This question paper consists of 6 questions. Answer ALL the questions in the
ANSWER BOOK.

Start EACH question on a NEW page in the ANSWER BOOK.

MNumber the answers correctly according to the numbering system used in this
question paper.

Leave OME line between two sub-questions, for example between
QUESTION 2.1 and QUESTION 2.2.

You may use a non-programmabile calculator.

You may use appropriate mathematical instruments.

You are advised to use the attached DATA SHEETS.

Show ALL formulae and substitutions in ALL calculations.

Round off your final numerical answers to a minimum of TWO decimal places.
Give brief motivations, discussions et cetera where required.

Write neatly and legibly.
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QUESTION 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 (1.1-1.5) in the ANSWER BOOK, for example 1.6
E.

1.1 Which one of the following statements is CORRECT for the evaporation of
water?

A Ewvaporation occurs only at 100 °C.

B The temperature of the remaining water Increases when evaporation
takes place.

C  The temperature of the remaining water decreases when evaporation
takes place.

D  The temperature of the remaining water remains constant when
evaporation takes place. (2)

1.2 Which ONE of the following elements has atoms that have 7 valence
electrons in the third epergy level?

A Nitrogen

B  Phosphorus

C  Chlorine

D  Fluorine (2)

1.3 Which of the following is an example of a physical change?

A Condensation of water vapour

B  Rusting of iron

C  The reaction between sodium hydroxide and hydrochloric acid
D

Decomposition of Hydrogen Peroxide (2)
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14 Which one of the following is an unreactive gas?

A Chk

B He

C Oz

D COz
(2)

1.5 Which one of the following is the correct number of Hydrogen (H) atoms in 2

moles of (NH4)25047

A 8

B 4x602x10"

C  8x6,02x10%

D 16 x 6,02x10%
(2)
[10]
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QUESTION 2 (Start on a new page.)

2.1 The table below lists the density for four different substances.

| Substance | Density (g.cm)
Oak wood 0.8
Aluminium | 2,7
Lead [ 11,35
Waler | 1

An oak chip and a lead pellet are dropped in water.

2.1.1 Which one of the objects will floatin water?
Provide a reason for the answer. (2)

A block of aluminium and a block of lead of EQUAL MASS is compared.

2.1.2 Which block will have'a greater volume?
Explain the answer. (3)

22 Aluminium reacts with oxygen present in air to form aluminium oxide.

2.2.1 Is aluminium oxide a MIXTURE or a PURE SUBSTANCE? (1)
222 Write a balanced chemical equation for the reaction described
above, (3)
23 Industrially, solid aluminium oxide is broken down into aluminium and oxygen
in 2 steps:

Step 1:  Solid aluminium oxide is heated into a molten (melted) form.
Step2: The molten aluminium oxide is converted to aluminium and
oxygen.

231 Is the process described in Step 1 a PHYSICAL or a CHEMICAL
change? (1)

2.3.2 Is the reaction occuming in Step 2 a SYNTHESIS or a
DECOMPOSITION reaction?
Give a reason for the answer. (2)

24 Use the balanced chemical equation below to show that mass is conserved in
a chemical reaction.
2NH3z + Hz504 = (NH4)2504 (3)
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QUESTION 3 (Start on a new page.)

A grade 10 leamer removes 50 grams of crushed ice from the freezer and records the
temperature changes it experiences as the water is left out to warm.

The results obtained is shown on the table below:

Time

(minutes) | O 5 10 15 |20 |25 30 35 40 45 50
Temperature

(°C) -7 1-3 |0 0 3 7 12 |16 |20 |25 |25

31 Identify the phase change occurring between 10 and 15 minutes, (1)
3.2 What instrument is used to measure the average kinetic energy of the

particles? (1)
3.3 Why is it preferable to use crushed ice instead of ice cubes for this

investigation? (2)
3.4 Explain in terms of temperature, energy and movement of particles, the

changes that occur belween 20 and 45 minutes. (3)
35 Why does the temperature remain constant after 45 minutes? (2)
36 Write down the phasa of water at 50 minutes. (1)

[10]
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QUESTION 4 (Start on a new page.)

4.1 The first jonization energy of the first 20 elements in the periodic table is
shown in the graph below.

_ _ First Innisatini'l. Energvs Atomic l;lumaeT
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411 What is the relafionship between the first jonisation energy and
atomic radius? (1)

412 Explain why Chiorine (Cl) has higher first ionization energy than
Magnesium (Mg). (2)

413 Does the first ionisation energy INCREASE, DECREASE or
REMAIN THE SAME from the top to the bottom in a group?

Explain this trend in ionisation energy. (3)
414 Explain why noble gases have high first ionisation energies. (2)
4.2 Define the term electron affinity in words. (2)
4.3 Consider the elements in the same period. Write down the name of the group
that has the element with the highest ELECTRON AFFINITY in each period. (1)
(1]
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QUESTION 5 (Start on a new page.)

51 Calcium (Ca) reacts with Chlorine (Cl) to form Calcium Chioride.

5.1.1 Write down the number of electrons in each Ca®* ion. (1)
51.2 Draw the Aufbau diagram and provide the electronic configuration
(sp-notation) for chlorine. (3)
513 identify the type of bond that forms. when calcium and chlorine
combine. (1)
514 Draw the Lewis structure for calcium chloride. (2)

52 Copper (Cu) has two stable isotopes. Copper — 65 has a percenlage
abundance of 25%. The relative atomic mass of copper is 63,5 AMU.
Determine the number of neutrons in the most abundant isotope of copper. (6)

53 Write down the chemical formula for:

5.3.1 Magnesium oxide (2)

5.3.2 Ammonium dichromate (2)

54 Write down the chemical name of Cu(NOa)s. (2)
[19]

QUESTION 6 (Start on a new page)

The reaction between calcium carbonate (CaCOs:) and hydrochloric acid (HCI) is
represented by the balanced chemical equation below:
CaCOsls) + 2HCI(aq) — CaClx{aq) + COz(g) + Hz0(l)

50 grams calcium carbonate reacts completely to form 0.5 moles of carbon dioxide
(COz) at STP.

6.1 Determine the:

6.1.1 Molar mass of calcium carbonate (2)
6.12 Number of calcium carbonate molecules that reacted. (5)
g ? Falrlate tha - ma »f carbon dioxide formed. (3)

[10]

TOTAL:
_r”_
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DATA FOR PHYSICAL SCIENCES GRADE 10

CHEMISTRY
TABLE 1: PHYSICAL CONSTANTS
NAME SYMBOL 'VALUE

Standard pressure p’ 1,013 x10°* Pa
Molar gas volume at STP Vin 22 4 dm*mol!
Standard temperature T* 273K
Avogadro's constant Na 6,02 x 10 mol!
TABLE 2: FORMULAE
n=" ﬂ—i

M "Ny

n m Vv
i 4
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