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Thank You 
This booklet contains past papers as well as practical activities from three provinces. 
Before you do any practical activity, kindly 

· revise the rules of your laboratory

· design your own safety audit so that you are ready to attend to any accident which might occur.

SAFETY AUDITS SAVE LIVES
This is an example of a safety audit. Fill in the missing information!
	Chemicals
	Type of hazard (Fire, explosion, effect on Inhalation, skin, ingestion, eyes)
	PREVENTION 
	FIRST AID 

	Sodium chloride
	
	
	

	Naphthalene flakes
	
	
	

	Iron filings
	
	
	

	Sand
	
	
	

	Acetone or cyclo-hexane
	Highly flammable.
	NO open flames, NO sparks, and NO smoking.
	Use Powder, alcohol-resistant foam, water in large amounts, or carbon dioxide

	
	Vapour/air mixtures are explosive.
	Closed system, ventilation, explosion-proof electrical equipment and lighting. Do NOT use compressed air for filling, discharging, or handling
	In case of fire: keep drums, etc., cool by spraying with water

	
	Inhalation: Sore throat. Cough. Confusion. Headache. Dizziness. Drowsiness. Unconsciousness.
	Ventilation, local exhaust, or breathing protection.
	Fresh air, rest. Refer for medical attention.

	
	Skin: Dry skin.
	Protective gloves.
	Remove contaminated clothes. Rinse skin with plenty of water or shower.

	
	Ingestion: Nausea. Vomiting. 
	Do not eat, drink, or smoke during work.
	Rinse mouth. Refer for medical attention.

	
	Eyes: Redness. Pain. Blurred vision. Possible corneal damage.
	Safety spectacles or face shield. Contact lenses should not be worn.
	First rinse with plenty of water for several minutes (remove contact lenses if easily possible), then take to a doctor.

	Distilled water
	
	
	


Construct a safety audit before you do any experiment.
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INSTRUCTIONS AND INFORMATION
	1.

2.

3.

4.

5.

6.

7.

8.

9.


	Answer ALL the questions.

This question paper consists of TWO sections:

SECTION A (20)

SECTION B (130)

Answer SECTION A on the ANSWER SHEET and SECTION B on the provided paper.  

You may use a non-programmable calculator. 

You may use appropriate mathematical instruments 

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

Data sheets and a periodic table are attached for your use. 

Give brief motivations, discussions, et cetera where required. 

Round off your final numerical answers to TWO decimal places.
	
	


SECTION A
QUESTION 1:  ONE WORD ITEMS
	Give ONE word/term for each of the following descriptions. Write only the word/term next to the question number (1.1–1.5) on the ANSWER SHEET.
	
	


	1.1
	A measure of how strongly the atom attracts the shared pair of electrons.
	
	(1)


	1.2
	The number of nucleons in an atom.
	
	(1)


	1.3
	The process where ions become surrounded with water molecules when an ionic substance dissolves in water.
	
	(1)

	
	
	
	

	1.4
	The type of reaction where electron transfer occurs.
	
	(1)

	
	
	
	

	1.5
	An element in period 3 that is a metalloid.


	
	(1)

[5]



	QUESTION 2: MATCHING ITEMS
	

	
	

	Choose the information in COLUMN B that matches the information in COLUMN A. Write only the letter (A - I) next to the question number (2.1 - 2.5) on the ANSWER SHEET. 

COLUMN A 
COLUMN B 
2.1      malleable

A      physical change
2.2     Sub atomic particles responsible
          for the shiny appearance of
          metals.

B       How easily a substance breaks.

2.3      Ice at 0 0C changes to water
           at 0 0C.

C        Ca3(PO4)2

2.4      Calcium phosphate

D       Nucleons

2.5       2H2  +  O2  → 2H2O

E        synthesis reaction

F         How easy a substance can be
            bent into shape without 
            breaking.
G       Delocalised electrons.

H       CaPO4

I         Decomposition reaction.


	[5]


QUESTION 3:  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 make a CROSS (X) in the block (A–D) next to the question number (3.1–3.5) on the attached ANSWER SHEET.
	
	


	3.1
	If an atom A is an alkali metal and atom G is a halogen, the formula of a compound between these two atoms will be:
	
	


	
	A
	AG
	
	


	
	B
	A2G
	
	


	
	C
	AG2
	
	


	
	D
	A2G2
	
	(2)


	3.2
	The atomic number of a certain atom is Y.  The number of nucleons is X.

The number of neutrons in the nucleus of the atom is:
	
	


	
	A
	Y
	
	


	
	B
	X
	
	


	
	C
	Y + X
	
	


	
	D
	X - Y
	
	(2)


	3.3
	Consider the following table:
	
	


	Substance
	Melting point
(0C)
	Boiling point

(0C)

	A
	-155,6
	-78,5

	B
	660.5
	2467

	C
	-210
	-196

	D
	-101
	-34,6

	E
	-114
	78


	
	Which one of the following statements is correct?

At room temperature (25 0C)
	
	

	
	
	
	
	

	
	A
	substance D and substance E are noble gases.
	
	


	
	B
	substance C is a solid.
	
	


	
	C
	substance B  is a solid.
	
	


	
	D
	substance A is a liquid.
	
	(2)


	3.4
	The chemical behaviour of an element is determined by the number and arrangement of the 
	
	


	
	A
	protons.
	
	


	
	B
	Neutrons.
	
	


	
	C
	Electrons.
	
	


	
	D
	Atoms.
	
	(2)


	3.5
	Which one of the following chlorine compounds has the highest percentage chlorine?
	
	


	
	A
	NaCℓ
	
	


	
	B
	HCℓ
	
	


	
	C
	CaCℓ2
	
	


	
	D
	CuCℓ2
	
	(2)

[10]

	
	
	TOTAL SECTION  A :
	
	20


SECTION  B
INSTRUCTIONS

	1.

2.

3.

4.
	Answer ALL the following questions on folio paper.

Leave ONE line between two sub questions, for example between QUESTION 4.1 and QUESTION 4.2. 

Show the formulae and substitutions in ALL calculations 

Round off ALL final numerical answers to TWO decimal places 

.
	
	

	
	
	
	

	
	
	
	

	QUESTION  4
	

	
	

	4.1
	Give the formula of the metal that is a liquid at room temperature.
	(1)

	
	
	

	4.2
	Write down the formula of the diatomic molecule of which the element lies in period 3.
	(1)

	
	
	

	4.3
	In which group of the Periodic Table have the elements a valency of 2 and valence electrons in the p orbitals?
	(1)

	
	
	

	4.4
	What is the name of the group 17 elements?
	(1)

	
	
	

	4.5
	Give the NAME of the noble gas which has only 3 energy levels.
	(1)

	
	
	

	4.6
	Which orbitals overlap when a nitrogen molecule forms?
	(1)

	
	
	

	4.7
	How many electrons are there in ONE nitrogen molecule?
	(1)

	
	
	

	4.8
	What is the physical change called when a solid is transferred directly into a gas?
	(1)

	
	
	

	4.9
	Write down the electron configuration (s, p – notation) of an aluminium ion.


	(2)

[10]

	
	
	

	QUESTION  5
	

	
	

	The graph below represents the heating curve of naphthalene.  A solid piece of naphthalene is placed in a container and heated until it is molten.
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	5.1
	Describe in terms of the kinetic molecular theory what happens during interval AB.
	(3)

	
	
	

	5.2
	Which process takes place during line segment BC?
	(1)

	
	
	

	5.3
	Refer to the motion and energy of the particles to explain your answer in question 5.2.
	(3)

	
	
	

	5.4
	During which interval (AB, BC or CD) is the naphthalene in
	

	
	
	

	
	5.4.1
	the solid phase?
	(1)

	
	
	
	

	
	5.4.2
	the liquid phase?
	(1)

	
	
	
	

	5.5
	After x seconds the naphthalene is heated further but the temperature does not rise.  Give a possible reason why the temperature remains constant.
	(1)

	
	
	

	5.6
	At which point (x, y or z) will you read off the melting point of naphthalene?
	(1)

	
	
	

	5.7
	Which conclusion can you make from the information on the graph regarding the average temperature of the particles during a phase change?
	(1)

[12]

	
	

	QUESTION  6
	

	
	
	

	The following table indicate several properties of elements in the same period.

	

	
	
	

	
	Element
	First 

Ionisation energy

(kJ.mol-1)
	Atomic radius

(pm)
	Melting point

(0C)
	Boiling point

(0C)
	
	

	
	Li
	520
	145
	180
	1 347
	
	

	
	Be
	899
	112
	1 278
	2 970
	
	

	
	B
	801
	85
	2 300
	2 550
	
	

	
	C
	1 086
	70
	3 500
	4 827
	
	

	
	N
	1 402
	65
	-210
	-196
	
	

	
	O
	1 314
	60
	-218
	-183
	
	

	
	F
	1 681
	50
	-220
	-188
	
	

	
	Ne
	2 081
	38
	-249
	-246
	
	

	
	
	

	First ionisation energy of hydrogen is 1 312 kJ.mol-1.

First ionisation energy of helium is 2 372 kJ.mol-1.
	

	
	

	Consider the above mentioned information and answer the following questions:
	

	
	
	

	6.1
	Define the term first ionisation energy of an element.
	(2)

	
	
	

	6.2
	It is safer to use helium gas instead of hydrogen gas in balloons.  Refer to the above information to state which property of helium makes it a safer substitute and give a reason why this property makes it safer to use helium in balloons.
	(2)

	
	
	

	6.3
	Alkali metals (group 1) and alkali earth metals (group 2) easily form positive ions.  Use the information in the table to explain this statement.
	(2)

	
	
	

	6.4
	Why does lithium have a lower first ionisation energy than hydrogen?
	(2)

	
	
	

	6.5
	Explain the term atomic radius.
	(1)

	
	
	

	6.6
	Why does neon have a smaller atomic radius than lithium?
	(2)

	
	
	

	6.7
	How does the atomic radius of helium compare with that of neon?  Write only GREATER, SMALLER or THE SAME.
	(1)

	
	
	

	6.8
	Give a reason for your answer in question 6.7.
	(1)

	
	
	

	6.9
	Write down  the NAME and FORMULA of the diatomic molecule that forms when atoms of an element from this table combine (the element has ‘n valency of 2).
	(2)

	
	
	

	6.10
	What type of bonding forms between the atoms of Oxygen?
	(1)

	
	
	

	6.11
	Represent the bonding in oxygen using Lewis structures.
	(2)

	
	
	

	6.12
	Nitrogen combines with hydrogen.
	

	
	
	
	

	
	6.12.1
	Write down the formula of the compound that forms.
	(1)

	
	
	
	

	
	6.12.2
	Write down the name of this compound.
	(1)

	
	
	
	

	
	6.12.3
	Which type of bonding exists between hydrogen and nitrogen?  Give a reason for your answer.
	(2)

	
	
	
	

	
	6.12.4
	Represent the formation of this bond by using Lewis structures.
	(2)

	
	
	

	6.13
	Fluorine has an ionization energy of 1681 kJ∙mol-1 and an electron affinity of 

-328 kJ∙mol-1
	

	
	
	
	

	
	6.13.1
	Write down the electron configuration ( s-p-notation) of a fluoride ion.
	(2)

	
	
	
	

	
	6.13.2
	Explain the difference between ionization energy and electron affinity.
	(2)

	
	
	
	

	
	6.13.3
	Why is the electron affinity of fluorine so much lower than its ionization energy?
	(2)

	
	
	[30]


QUESTION  7

	
	

	7.1
	An atom of element X has an atomic number of 11 and a mass number of 23.
	

	
	
	

	
	7.1.1
	Explain the term atomic number.
	(2)

	
	
	
	

	
	7.1.2
	How many protons, electrons and neutrons respectively does one atom of element X have?
	(3)

	
	
	
	

	7.2
	Lead (Pb) has four stable isotopes. 
	

	
	
	
	

	
	7.2.1
	Define the term isotope.
	(2)

	
	
	
	

	
	7.2.2
	The table below give the relative amount in which each isotope appears in a sample of lead.  Use the data to calculate the relative atomic mass of this sample of lead.
	

	
	
	
	

	
	
	Mass (u)
	204
	206
	207
	208
	
	

	
	
	Relative amount (%)
	1,5
	23,6
	21,4
	53,5
	
	(5)

	
	
	


	7.3
	The following are the spectroscopic electron structures of five elements.
	

	
	
	
	
	

	
	V:  

1s22s2 2p6 3s23p4


	W: 

1s2 2s22p6 3 s1

	X: 

1s22s22s63s2 3p1
	
	

	
	Y: 

1s22s22p63s23p5

	Z:

1s22s22p6 3s23p6 


	
	


	
	7.3.1
	What are s- and p- orbitals?
	(2)

	
	
	
	

	
	7.3.2
	Draw a sketch of a p- and s-orbital respectively.
	(2)

	
	
	
	

	
	Consider the above electron structures and answer the following questions.

Write down only the letter V, W, X, Y or Z.
	

	
	
	
	

	
	7.3.3
	Which element is a halogen?
	(1)

	
	
	
	

	
	7.3.4
	Which element consists of diatomic molecules?
	(1)

	
	
	
	

	
	7.3.5
	Between which two elements a covalent bonding will form?
	(1)

	
	
	
	

	
	7.3.6
	Write down the formula of the compound that forms when elements X and Y combine.
	(1)

	
	
	
	

	
	7.3.7
	In which group on the Periodic Table does element V appears?
	(1)

	
	
	
	

	
	7.3.8
	What is the valency of element Y?
	(1)

	
	
	
	

	
	7.3.9
	What is the valency of element X?
	(1)

	
	
	
	

	
	7.3.10
	Which two elements are very good conductors of electricity?
	(2)

	
	
	
	

	
	7.3.11
	Give a reason for hour answer to question 7.3.11
	(2)

	
	
	
	[27]


	QUESTION  8
	

	
	
	
	

	8.1
	Choose from the following list of words / terms the one that best fits each of the descriptions, substances or chemical reactions.
	

	
	
	

	
	solubility; hydration;  redox reaction;  precipitation reaction; acid-base reaction;

 silver chloride; barium chloride solution; silver nitrate solution; nitric acid solution
	

	
	
	
	

	
	8.1.1
	Solution used to test for a chloride.
	(1)

	
	
	
	

	
	8.1.2
	KC𝓁(s)   →   K+(aq)   +   C𝓁-(aq)
	(1)

	
	
	
	

	
	8.1.3
	Solution used to test for a bromide
	(1)

	
	
	
	

	
	8.1.4
	NaOH(aq)  +  HC𝓁(aq)   →   NaC𝓁(aq)  +  H2O(𝓁)
	(1)

	
	
	
	

	
	8.1.5
	2NaCℓ (  2Na  +  Cℓ2
	(1)

	
	
	
	

	
	8.1.6
	Zn(s)   +   HC𝓁(aq)   →   ZnC𝓁2(aq)   +   H2(g)
	(1)

	
	
	
	

	
	8.1.7
	KI   +   AgNO3   →   AgI   +  KNO3
	  (1)

	
	
	
	

	8.2
	Mr Muller sets up the following apparatus to demonstrate an experiment in which 

hydrogen peroxide undergoes a chemical change.
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	The following is a microscopic representation of the reaction that takes place:
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	8.2.1
	What type of reaction takes place in test tube A?
	(1)

	
	
	
	

	
	8.2.2
	Give the NAME of the gas that forms in test tube B.
	(1)

	
	
	
	

	
	8.2.3
	Use symbols and formulae to write a balanced chemical reaction equation for the reaction that takes place.
	(5)

	
	
	
	[14]

	QUESTION  9
	

	
	
	

	9.1
	Write down the law of conservation of mass.
	(2)

	
	
	

	9.2
	Vinegar is a dilute solution of acetic acid.  A sample of acetic acid has the following percentage composition:
	

	
	
	
	

	
	39,9 % carbon (C),  6,7 % hydrogen (H) en 53,4 % oxygen (O)
	

	
	
	
	

	
	9.2.1
	Determine the empirical formula of acetic acid.
	(4)

	
	
	
	

	
	9.2.2
	If the molecular formula of acetic acid is CH3COOH calculate the molar mass of acetic acid.
	(2)

	
	
	
	

	
	9.2.3
	Calculate the mass of  7,89 x 1020 acetic acid molecules.
	(4)

	
	
	
	

	
	9.2.4
	Calculate the concentration of an acetic acid solution if the mass calculate in question 9.2.3 is dissolved in 200 cm3 water.
	(4)


	
	
	
	

	9.3
	A mass of 80 g of H2  is heated with N2 to form NH3.  The reaction that takes place is represented by the following equation:

N2(g)   +   3 H2 (g)   →   2NH3(g)
	

	
	
	
	

	
	9.3.1
	Calculate the number of moles of H2 in the sample.
	(3)

	
	
	
	

	
	9.3.2
	Calculate the mass of NH3 that is manufactured.
	(4)

	
	
	
	

	
	9.3.3
	Calculate the volume N2 gas that is used at STP.


	(4)

[27]

	
	
	

	QUESTION  10
	

	
	
	

	Riefaad receives two samples of white powder:  sample A and sample B.

Johnesté states that it can be any one of the following:

potassium carbonate, calcium carbonate, sodium carbonate, calcium sulfate, 

sodium sulfate, sugar or potassium bromide.
	

	
	
	

	Cations of metals give the following characteristic colours in flame tests:

Potassium – purple   Magnesium – blinding white flame   Sodium - yellow  

 Calcium – brick red
	

	
	
	

	Riefaad and Johnesté decide to do experiments to determine which compound is in sample A and sample B respectively.


	

	They record the results of their experiments in the following table:
	

	
	
	

	
	Test 1
	Observation  
	

	
	Sample A is heated on a piece of nichrome wire in a flame.


	Brick red flame
	

	
	Sample B is heated on a piece of nichrome wire in a flame.


	Purple flame
	

	
	Test 2
	Observation
	

	
	Sample A is dissolved in water and a few drops of  AgNO3(aq) is added followed by concentrated HNO3.
	No visible reaction with AgNO3(aq) or HNO3.
	

	
	Sample B is dissolved in water and a few drops of AgNO3(aq) is added followed by concentrated HNO3.
	A yellow precipitate forms with the addition of AgNO3(aq) and the precipitate does not dissolve in the

HNO3.
	

	
	
	
	

	10.1
	Write down the  FORMULA of the ions that are identified in Test 1.
	(1)

	
	
	
	

	10.2
	Write down the NAME or FORMULA of Sample B.
	(1)



	10.3
	Write down a balance equation for the chemical reaction that takes place between the compound in sample B and AgNO3(aq) during test 2.
	(3)

	
	
	

	10.4
	Is it possible to identify sample A from these tests?  Give a reason for your answer.
	(3)

	
	
	

	10.5
	Describe how you will test for the presence of a sulfate in a sample that contains an unknown compound.


	(2)

[10]

	
	TOTAL SECTION  B:
	130

	
	TOTAL:
	150

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


PHYSICAL SCIENCES GR 10

ANSWER SHEET

NAME:  




 


       


__________________________________________

QUESTION 1

1.1 _____________________________________________________________________

1.2_____________________________________________________________________

1.3_____________________________________________________________________

1.4 ____________________________________________________________________

1.5_____________________________________________________________________

                                                                                                                                       [5]

QUESTION  2


2.1  _______                                                     2.4  _______

2.2  _______
                                                     2.5  _______

2.3  _______                                                                                                                     [5]

QUESTION  3

3.1

        A     B     C     D

3.2        A     B     C     D

3.3        A     B     C     D

3.4        A     B     C     D

3.5        A     B     C     D

3.6        A     B     C     D

3.7        A     B     C     D

3.8        A     B     C     D 

3.9        A     B     C     D

3.10      A     B     C     D                                                    

[2 X 10 = 20]
TOTAL SECTION  A : 30
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SECTION A
QUESTION 1:  ONE WORD ITEMS

	1.1
	Electron negativity(
	
	(1)


	1.2
	Mass number(
	
	(1)


	1.3
	hydration(
	
	(1)

	
	
	
	

	1.4
	Redox reaction(
	
	(1)

	
	
	
	

	1.5
	silicone(

	
	(1)

[5]

	QUESTION 2: MATCHING ITEMS
	

	
	

	2.1
	F(
	(1)

	
	
	

	2.2
	G(
	(1)

	
	
	

	2.3
	A(
	(1)

	
	
	

	2.4
	C(
	(1)

	
	
	

	2.5
	E(
	(1)

	
	[5]


QUESTION 3:  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 make a CROSS (X) in the block (A–D) next to the question number (3.1–3.5) on the attached ANSWER SHEET..
	
	


	3.1
	A((
	
	(2)

	
	
	
	

	3.2
	D((

	
	(2)

	
	
	
	

	3.3
	B((
	
	(2)

	
	
	
	


	3.4
	C((
	
	(2)


	3.5
	B((
	
	(2)

	
	
	
	[10]


	
	
	TOTAL SECTION  A :
	
	20


SECTION  B
	QUESTION  4
	

	
	

	4.1
	Hg(
	(1)

	
	
	

	4.2
	Cl2(
	(1)

	
	
	

	4.3
	Group 16 ( 6)(
	(1)

	
	
	

	4.4
	Halogens(
	(1)

	
	
	

	4.5
	Argon( ( no marks for formula)
	(1)

	
	
	

	4.6
	p-orbitals(
	(1)

	
	
	

	4.7
	14(
	(1)

	
	
	

	4.8
	sublimation
	(1)

	
	
	

	4.9
	1s22s22p63s23p1((

	(2)

[10]

	
	
	

	QUESTION  5
	

	
	
	

	5.1
	Particles are pact close( together in a latice( where they vibrate(
	(3)

	
	
	

	5.2
	melting(
	(1)

	
	
	

	5.3
	Particles are moving further away(, they are not in a crystal lattice anymore( and move in all directions(
	(3)

	
	
	

	5.4.1
	AB(
	(1)

	
	
	

	4.5.2
	CD(
	(1)

	
	
	
	

	5.5
	Naphthalene is changing phase( 
	(1)

	
	
	

	5.6
	y(
	(1)

	
	
	

	5.7
	It remains constant(
	(1)

[12]

	
	

	QUESTION  6
	

	
	

	Consider the above mentioned information and answer the following questions:
	

	
	
	

	6.1
	It is the amount of energy needed to remove an electron from a neutral atom.((
	(2)

	
	
	

	6.2
	The ionization energy of helium is much higher than that of hydrogen( which means that helium will not react as easily with other chemicals( as in the case of hydrogen..
	(2)

	
	
	

	6.3
	Both Lithium and Berillium have very low ionization energies ( which means it is easy to remove an electron and form a positive ion(
	(2)

	
	
	

	6.4
	Lithium has an electron in a higher energy level than hydrogen(  the electron is further away from the nucleus and therefore easier to remove(
	(2)

	
	
	

	6.5
	It is the distance between the centre of the nucleus and the  boundary of the electron cloud surrounding the nucleus(
	(1)

	
	
	

	6.6
	Neon has more protons in the nucleus.(  Since all the electrons are in the second energy level, and therefor  equally far away from the nucleus, the electrons of neon will be attracted more by a more positive nucleus than the electrons of lithium.(
	(2)

	
	
	

	6.7
	SMALLER.(
	(1)

	
	
	

	6.8
	Electrons of helium only occupy the first energy level, whereas electrons from Neon occupy the first two energy levels.(
	(1)

	
	
	

	6.9
	Oxygen (O2(
	(2)

	
	
	

	6.10
	Covalent bond(
	(1)
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	6.11
	
((
	(2)

	
	
	

	6.12.1
	NH3(
	(1)

	
	
	
	

	6.12.2
	ammonia(
	(1)

	
	
	
	

	6.12.3
	Covalent bond.  (  The nitrogen and hydrogen share an electron pair(
	(2)

	
	
	
	

	6.12.4
	

((

	(2)

	
	
	
	

	6.13.1
	1s22s22p6((
	(2)

	
	
	
	

	6.13.2
	Ionization energy is the amount of energy needed to remove an electron( while electron affinity is the amount of energy needed to add an electron to a neutral atom(
	(2)

	
	
	

	6.13
	When an electron is added to the fluorine atom, its highest energy level is completely filled and it is stable(  Atoms will more easily take part in reactions that result in stable ions(  and struggle to take part in reactions that “decreases” stability
	(2)

[30]


QUESTION  7

	
	

	7.1.1
	The atomic number is an indication of the amount of protons in the nucleus of the atom((
	(2)

	
	
	

	7.1.2
	11 protons, 11 electrons and 12 neutrons
	(1)

	
	
	
	

	7.2.1
	Isotopes all have the same atomic numbers( but different mass numbers(
	(2)

	
	
	
	

	7.2.2
	204(0,015)(  +  206( 0,236) ( + 207(0,214)( +  208 ( 0,535)(
= 207,24 u(
 
	

	
	
	
	

	7.3.1
	s- and p-orbitals is different areas of probability where electrons might occur.((
	(2)

	
	
	
	

	7.3.2
	
                                p-orbital (                          s-orbital(

	(2)

	
	
	

	7.3.3
	Y ( Cℓ  )( 
	(1)

	
	

	7.3.4
	Y (Cℓ) (
	(1)

	
	
	

	7.3.5
	V and Y  (S and Cℓ )(
	(1)

	
	
	

	7.3.6
	XY3  ( AlCℓ3)(
	(1)

	
	
	

	7.3.7
	Group 16 (6)(
	(1)

	
	
	
	

	7.3.8
	1(
	(1)

	
	
	
	

	7.3.9
	3(
	(1)

	
	

	7.3.10
	W( and X ( (Na  and Al)
	(2)

	
	

	7.3.11
	In both elements you will find delocalized electrons that conduct electricity easily.((
	(2)

	
	[24]


	
	
	
	

	QUESTION  8
	

	
	
	
	

	8.1.1
	Silver nitrate solution or nitric acid(
	(1)

	
	
	

	8.1.2
	solubility(
	(1)

	
	
	
	

	8.1.3
	Silvernitrate or nitric acid(
	(1)

	
	
	
	

	8.1.4
	Acid-base reaction(
	(1)

	
	
	
	

	8.1.5
	Redox reaction(
	(1)

	
	
	
	

	8.1.6
	Precipitate reaction / ion exchange(
	(1)

	
	
	
	

	8.1.7
	Precipitate reaction (
	(1)

	
	
	
	

	8.2.1
	Redox reaction / gas forming reaction(
	(1)

	
	
	
	

	8.2.2
	oxygen(
	  (1)

	
	
	
	

	8.2.3
	2(H2O2(  (  2(H2O(  +  O2(
	(5)

	
	
	[14]


	QUESTION  9
	

	
	
	

	9.1
	The total mass of the products is equal to the total mass of the reactants if the reaction occurred in an isolated system.((
	

	
	
	

	9.2.1
	In 100g acetic acid 39,9 g will be carbon, 6,7 g will be hydrogen and 53,4 g will be oxygen

Amount moles: C  39,9       = 3,325(
                               12

                         H   6,7        = 6,7(
                                1

                          O   53,4      =  3.3375(
                                 16

C                       H                      O

3,325               6,7                 3,3375

3,325               3,325              3,325(
1     (       :         2   (  :              1(
CH2O


	

	
	
	
	

	9.2.2
	Mr [CH3COOH ] = 12+ 3(1) + 12 +2(16) + 1 ( = 60
	

	
	
	

	9.2.3
	7,89 x 1020 ( = 0,00131  mol(
6,02 x 1023
0,00131 x 60( = 0,079 g(
	

	
	
	
	(4)

	9.2.4
	C = n/V (  = 0,00131( / 0,2(  = 0,00655 mol .dm-3(
	


	9.3.1
	n =m

      Mr    (
   = 80

1 (
    = 80 mol
	(3)

	
	
	
	

	9.3.2
	3 mol H2 delivers 2 moles NH3(
80 x 2 = 53,33 mol(
 3

n x Mr = m

Mr [NH3] = 14 + 3(1) = 17

53,33 x 17( = 906.67 g(.
	(4)

	
	
	
	

	9.3.3
	3 mol H2 reacts with 1 mol N2(
80  =  26,67 mol N2(
 3

Volume:  26,67 x 22,4( = 597,33 dm3(
	(4)

[30]

	
	
	

	QUESTION  10
	

	
	
	

	10.1
	Sample A -  Ca2+
Sample B – K+     (
	(1)

	
	

	10.2
	Potassium bromide (KBr)
	(1)

	
	

	10.3
	KBr  +  AgNO3  ((  AgBr  +  KNO3(  (balancing ()
	

	
	
	

	10.4
	No.( A test for bromine, chloride or iodide was conducted,( and A are either a sulphate or a carbonate(
	(3)

	
	
	

	10.5
	If you add barium nitrate to a sulphate a white precipitate (will form that is insoluble in nitric acid(

	(2)

[10]

	
	TOTAL SECTION  B:
	130

	
	TOTAL:
	150

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	







MARKS:  120
TIME:  1 hour 40 min
This paper consists of  10 pages, 1 periodic table and 1 answer sheet. 

INSTRUCTIONS AND INFORMATION

	1.

2.

3.

4.

5.

6.

7.

8.

9.
	Answer ALL the questions.

This question paper consists of TWO sections:

SECTION A (20)

SECTION B (100)

Answer SECTION A on the ANSWER SHEET and SECTION B on the provided paper.  

You may use a non-programmable calculator. 

You may use appropriate mathematical instruments 

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

Data sheets and a periodic table are attached for your use. 

Give brief motivations, discussions, et cetera where required. 

Round off your final numerical answers to TWO decimal places.
	
	


SECTION A
QUESTION 1:  ONE WORD ITEMS
	Give ONE word/term for each of the following descriptions. Write only the word/term next to the question number (1.1–1.4) on the ANSWER SHEET.
	
	


	1.1
	A combination of two or more substances, where these substances are not bonded (or joined to each other and no chemical reaction occurs between the substances.
	
	(1)


	1.2
	The electrostatic attraction between the positively charged atomic nuclei of metal atoms and the delocalised electrons in the metal.
	
	(1)


	1.3
	A change that does not alter the chemical nature of the substance. (No new chemical substance is formed.)
	
	(1)


	1.4
	The total mass of all the substances taking part in a chemical reaction is conserved and the number of atoms of each element in the reaction does not change when a new product is formed.
	
	(1)

[4]


QUESTION 2:  MULTIPLE-CHOICE QUESTIONS
	Four options are provided as possible answers to the following questions. Each question has only ONE correct answer. Mark the block with the letter (A–D) that provides the correct answer next to the question number (2.1–2.8) with a CROSS on the ANSWER SHEET.  (There is only one correct answer per question)
	
	


	2.1
	When dry ice (solid CO2) is heated, it goes directly from the solid phase to the gas phase.  This is an example of 
	
	


	
	A
	Condensation
	
	


	
	B
	Evaporation
	
	


	
	C
	Sublimation
	
	


	
	D
	Melting
	
	(2)


	2.2
	Atom A has 5 protons and 5 neutrons.  Atom B has 6 protons and 5 neutrons.  These atoms are:
	
	


	
	A
	ions
	
	


	
	B
	isotopes
	
	


	
	C
	isomers
	
	


	
	D
	atoms from different elements
	
	(2)


	2.3
	Which element does not fit?
	
	


	
	A
	Cl
	
	


	
	B
	H
	
	


	
	C
	Li
	
	


	
	D
	Na
	
	(2)


	2.4
	The following is an example of a heterogeneous mixture:
	
	


	
	A
	Sugar water
	
	


	
	B
	Salad dressing
	
	


	
	C
	Mercury 
	
	


	
	D
	Milk
	
	(2)


	2.5
	Which ONE of the following Lewis structures are incorrect?
	
	


	
	A
	

	B

	

	C

	
	D
	
	
	(2)


	2.6
	S8 is an example of a(n)
	
	


	
	A
	covalent molecular structure
	
	


	
	B
	covalent network structure
	
	


	
	C
	ionic substance
	
	


	
	D
	atom
	
	(2)


	2.7
	Which one of the following is an example of a chemical change?
	
	


	
	A
	Milk turns sour
	
	


	
	B
	Hot and cold water mix together
	
	


	
	C
	Alcohol disappears when it is placed on your skin.
	
	


	
	D
	Butter melts on warm toast
	
	(2)


	2.8
	The balanced equation for the reaction between methane and oxygen is 
	
	


	
	A
	CH4  +  O2  (  CO2  +  H2O
	
	


	
	B
	CH4  +  4O  (  CO2  +  2H2O
	
	


	
	C
	CH4  +  O2  (  C  +  4H  + 2O
	
	


	
	D
	2CH4  +  4O2  (  2CO2  +  4H2O
	
	(2)


SECTION A TOTAL 20

SECTION B
INSTRUCTIONS

	1.

2.

3.

4.
	Start EACH question on a NEW page.  

Leave ONE line between two subquestions, for example between QUESTION 3.1 and QUESTION 3.2. 

Show the formulae and substitutions in ALL calculations 

Round off ALL final numerical answers to TWO decimal places 


	
	


QUESTION 3   (Start on a new page)

	3.1
	Choose from the following list a substance that is most suited for the specified task.  
	
	


	
	wood
	copper
	glass
	iron
	Silicon
	
	


	Write down the substance AS WELL AS a REASON why this is the substance that is the best for the specific task.  .
	
	

	
	
	
	

	
	3.1.1
	Is used to create platforms on which hot food can be placed to protect the table against the heat.  
	
	(2)

	
	
	
	

	
	3.1.2
	Is used in the electrical wiring of houses.
	
	(2)

	
	
	
	

	
	3.1.3
	Stick to some metals and is used to stick notes on refrigerator doors.
	
	(2)

	
	
	
	

	
	3.1.4
	A metalloid that is used in computers
	
	(2)

	
	
	
	

	3.2
	Write down the correct chemical formula for each of the following
	
	

	
	
	
	

	
	3.2.1
	hydrogen sulphate (sulphuric acid)
	
	(2)

	
	
	
	

	
	3.2.2
	ammonium carbonate
	
	(2)

	
	
	
	[12]


QUESTION 4 (Start on a new page)

	Carefully study the information in the table below and answer the questions that follow:
	
	


	Substance
	Boiling point (oC)
	Melting point (oC)

	Chlorine
	-34.6
	-100.98

	Bromine
	58,9
	-7,1 oC

	Mercury
	356.58
	-38.842

	Sodium
	882.9
	97.81


	Choose for each of the following questions the suitable answer from the elements shown in the table
	
	


	4.1
	Which substance(s)  will be a liquid at 25oC?
	
	(2)

	
	
	
	

	4.2
	Which substance(s) will be a gas at 0oC?
	
	(2)

	
	
	
	

	4.3
	Which substance has the weakest forces between its particles?
	
	(1)

	
	
	
	

	4.4
	Which substance has the strongest forces between its particles?  Give a reason for your answer.
	
	(2)

	
	
	
	

	4.5
	Which substance is represented by the following diagram at 30oC?


	
	(1)

	
	
	
	

	4.6
	What is the physical state of mercury at -10oC?
	
	(1)

	
	
	
	

	4.7
	Explain what is meant by diffusion.
	
	(2)

	
	
	
	[13]

	4.8
	Which elements can be used to demonstrate diffusion at 30oC
	
	(2)

	
	
	
	


QUESTION 5 (Start on a clean page)

	An unknown element X is represented by the following notation:

[image: image2.png]0%




This element has a total of 24 isotopes.
	
	

	
	
	
	

	5.1
	Give the name and the chemical symbol of this element.
	
	(2)

	
	
	
	

	5.2
	How many protons are in the nucleus of this element?
	
	(1)

	
	
	
	

	5.3
	How many neutrons are in the nucleus of this element?
	
	(1)

	
	
	
	

	5.4
	Explain the term isotope.
	
	(2)

	
	
	
	

	5.5
	Which of the following will represent an isotope of this element? Only write A, B or C

                         A  [image: image4.png]


             B       [image: image5.png]0%



            C       [image: image6.png]20,

X




	
	(1)

	
	
	
	

	5.6
	How many electrons are there in an ion of this element?
	
	(1)

	
	
	
	

	5.7
	A sample of the element calcium contains 97% Ca-40 ;  0,65% Ca 42 ; 0,14% Ca 43 ; 2,21% Ca 44.  Calculate the relative atomic mass for an atom for this sample.
	
	(5)

	
	
	
	[13]


QUESTION 6 (Start on a new page)

	
	Sulfur is a  yellow, odourless, brittle solid, which is insoluble in water but soluble in carbon disulphide. Sulfur is essential to life. It is a minor constituent of fats, body fluids, and skeletal minerals.
	
	

	
	
	
	

	6.1.1
	Draw the energy level diagram (Aufbau diagram) for sulfur.
	
	(2)

	
	
	
	

	6.1.2
	Write down the electron configuration of sulfur.
	
	(2)

	
	
	
	

	6.1.3
	How many  valence electrons does sulfur have?
	
	(1)

	
	
	
	

	6.1.4
	What is the valency of sulfur?
	
	(1)

	
	
	
	

	6.2
	Consider the next graph that shows the relationship between ionization energy and atomic number
	
	



	6.2.1
	Define ionization energy.
	
	(2)

	
	
	
	

	6.2.2
	Explain why the ionization energy of neon is so much higher than the ionization energy of sodium.
	
	(2)

	
	
	
	

	6.2.3
	Name the halogen with the highest ionization energy.
	
	(1)

	
	
	
	

	6.2.4
	Name the noble gas with the lowest ionization energy
	
	(1)

	
	
	
	

	6.2.5
	In which group on the periodic table will you find the element with the highest ionization energy?
	
	(1)

	
	
	
	[13]


QUESTION 7 (Start on a new page)

	The following questions are based on two compounds:  HCℓ and NaCℓ
	
	


	7.1
	Which one of these compounds is an ionic compound?  Give a reason for your answer.
	
	(2)


	7.2
	With the aid of Lewis structures, write down the half reactions and net reaction to show how NaCℓ is formed.
	
	(3)


	7.3
	Which one of these two compounds consists of molecules?
	
	(1)

	
	
	
	

	7.4
	Draw the Lewis structure of HCℓ
	
	(2)

	
	
	
	

	7.5
	Use your knowledge about different types of bonding to explain why  NaCℓ crystals do not conduct electricity.
	
	(2)

	
	
	
	

	7.6
	Use your knowledge about different types of bonding to explain why Na does conduct electricity.
	
	(2)

	
	
	
	[12]


QUESTION 8 (Start on a new page)

	Consider the following diagram and answer the questions that follows:
	
	



	8.1
	Choose from the different representations the one that best describes each of the following substances.  Write only the letter ( A – E).
	
	

	
	
	
	

	
	8.1.1
	Diamond
	
	(1)

	
	
	
	
	

	
	8.1.2
	Carbon dioxide
	
	(1)

	
	
	
	
	

	
	8.1.3
	Helium
	
	(1)

	
	
	
	
	

	
	8.1.4
	Magnesium
	
	(1)

	
	
	
	
	

	
	8.1.5
	Sodium chloride
	
	(1)

	
	
	
	
	

	8.2
	Which of these structures…. 
	
	

	
	
	
	

	
	8.2.1

	is an example of an ionic bond?
	
	(1)

	
	
	
	
	

	
	8.2.2
	are examples of covalent bonds?
	
	(2)

	
	
	
	
	

	
	8.2.3
	can represent a gas at room temperature?
	
	(2)

	
	
	
	
	

	
	8.2.4
	is the best conductor of electricity?
	
	(1)

	
	
	
	
	

	
	8.2.5
	Is a very stable element that will not readily combine with any other elements.
	
	(1)

	
	
	
	
	

	
	8.2.6
	is malleable?
	
	(1)

	
	
	
	
	[13]


QUESTION 9 (Start on a new page)

	9.1
	Explain the difference between a chemical change and a physical change.
	
	(2)

	
	
	
	

	9.2
	Give an example of a physical change of H2O (water).
	
	(1)

	
	
	
	

	9.3
	Give an example of a chemical change of H2O (water).
	
	(1)

	
	
	
	

	9.4
	Sulphur, a yellow powder-like substance is heated by the flame of a bunsen burner and becomes a liquid.
	
	

	
	
	
	

	
	9.4.1
	Is this an example of a chemical or physical change?
	
	(1)

	
	
	
	

	
	9.4.2
	Explain what happens to the sulphur particles when it is heated
	
	(2)

	
	
	
	

	9.5
	A paper is torn into two pieces.  One piece is crumpled, the other piece is burned to ashes.
	
	

	
	
	
	

	
	9.5.1
	Identify the physical change(s) ( if any)  in this situation.
	
	(2)

	
	
	
	

	
	9.5.2
	Identify the chemical change(s) ( if any) in this situation.
	
	(2)

	
	
	
	

	
	9.5.3
	Write down the energy conversion that took place during the chemical change in this situation.
	
	(2)

	
	
	
	[13]


QUESTION 10 (start on a new page)

	Write a balanced equation for each of the following chemical reactions
	
	

	
	
	
	

	10.1
	A barium nitrate solution reacts with an ammonium sulphate and forms a precipitate of barium sulphate in a solution of ammonium nitrate.  
	
	(6)

	
	
	
	

	10.2
	Calcium carbonate pieces react with a hydrogen chloride solution to form a solution of calcium chloride and water while carbon dioxide gas is released.  
	
	(7)

	
	
	
	[13]

	
	TOTAL
	
	120






EKSAMINATOR:  M BESTER
MODERATOR:
SECTION A
QUESTION 1:  ONE WORD ITEMS

	1.1
	Mixture 
	
	(1)


	1.2
	Metallic bond 
	
	(1)


	1.3
	Physical change 
	
	(1)


	1.4
	Law of constant composition 
	
	(1)

[4]


QUESTION 2:  MULTIPLE CHOICE- QUESTIONS
	2.1
	C
	
	(2)


	2.2
	D
	
	(2)


	2.3
	A
	
	(2)


	2.4
	B
	
	(2)


	2.5
	C
	
	(2)


	2.6
	A
	
	(2)


	2.7
	A
	
	(2)


	2.8
	D
	
	(2)

[16]


QUESTION 3

	3.1.1
	Wood poor conductor of heat   
	
	(2)


	3.1.2
	Copper  good conductor of electricity
	
	(2)


	3.1.3
	Iron  can be magnitized/ is magnetic metal
	
	(2)


	3.1.4
	silicon conduct electricity ( or conduct electricity better when heated)
	
	(2)


	3.2.1
	H2SO4  both ions  (H, SO4) balancing number for formula 
	
	(2)


	3.2.2
	(NH4)2CO3  both ions NH4 and CO3 balancing number for formula


	
	(2)

[12]


QUESTION 4

	4.1
	Bromine (Br) and mercury (Hg)
	
	(2)

	
	
	
	

	4.2
	Chlorine (Cl)  (if more elements, -1 per element wrong max 0)
	
	(2)

	
	
	
	

	4.3
	Chlorine
	
	(1)

	
	
	
	

	4.4
	Sodium (Na).   It has the highest boiling point which means it needs the most energy to overcome the forces between particles.  
	
	(2)

	
	
	
	

	4.5
	Sodium (Na)
	
	(1)

	
	
	
	

	4.6
	liquid
	
	(1)

	
	
	
	

	4.7
	Diffusion is the movement of particles of high consentration to low concentration.
	
	(2)

	
	
	
	

	4.8
	Chlorine (Cl), Bromine (Br) (and mercury/ Hg?)
	
	(2)

	
	
	
	[13]


QUESTION 5

	5.1
	Ca Calcium
	
	(2)

	
	
	
	

	5.2
	20
	
	(1)

	
	
	
	

	5.3
	20
	
	(1)

	
	
	
	

	5.4
	Atoms with the same number of protons in its nucles, but different number of neutrons

Sien uitbreiding van memo by afr.
	
	(2)

	
	
	
	

	5.5
	B 
	
	(1)

	
	
	
	

	5.6
	18
	
	(1)

	
	
	
	

	5.7
	 (0,97 x 40)  +  (0,0065 x 42)  +  (0,0014 x 43)  +  (0,021 x 44) = 40,06(if rounded wrongly, no marks for answer.)
	
	(5)

	
	
	
	[13]


QUESTION 6

	6.1.1
	



	
	(2)

	
	
	
	

	6.1.2
	1s22s22p63s23p4
	
	(2)

	
	
	
	

	6.1.3
	6 
	
	(1)

	
	
	
	

	6.1.4
	2 
	
	(1)

	
	
	
	

	6.2.1
	It is the amount of energy needed to remove an electron from an atom.
	
	(2)

	
	
	
	

	6.2.2
	The highest energy level of Neon is filled.  Therefore it is more difficult for Neon to lose an electron and therefore a lot of energy is required to remove an electron from Neon.  If sodium loses an electron its highest energy level will be completely empty and it will be stable.  Sodium will easily lose an electron and require less energy
	
	(2)

	
	
	
	

	6.2.3
	Fluorine (F)
	
	(1)

	
	
	
	

	6.2.4
	Argon (Ar)
	
	(1)

	
	
	
	

	6.2.5
	Group 8 or 0 or 18
	
	(1)


QUESTION 7

	7.1
	NaCl.  Na donates its electron to Chlorine and form a positive ion while chlorine forms a negative ion

Or it’s a bonding between a metal and a non-metal.
	
	(2)


	7.2
	Na            (        Na+  + electron  

 

Cl       +  electron     (  Cℓ    -  


Na      +     Cl       (   Na+  +     Cℓ      - 


	
	(3)


	7.3
	HCℓ
	
	(1)

	
	
	
	

	7.4
	                   
	
	(2)

	
	
	
	

	7.5
	NaCℓ forms a crystal lattice where the ions are not able to move and therefore cannot conduct electricity.
	
	(2)

	
	
	
	

	7.6
	Na atoms are held together by metal bonding which means delocalized electrons  are free to move and conduct electricity.  
	
	(2)

	
	
	
	[12]


QUESTION 8 

	8.1
	8.1.1
	B
	
	(1)

	
	
	
	
	

	
	8.1.2
	C
	
	(1)

	
	
	
	
	

	
	8.1.3
	A
	
	(1)

	
	
	
	
	

	
	8.1.4
	E
	
	(1)

	
	
	
	
	

	
	8.1.5
	D
	
	(1)

	
	
	
	
	

	8.2
	8.2.1

	D
	
	(1)

	
	
	
	
	

	
	8.2.2
	B and C
	
	(2)

	
	
	
	
	

	
	8.2.3
	A and C
	
	(2)

	
	
	
	
	

	
	8.2.4
	E
	
	(1)

	
	
	
	
	

	
	8.2.5
	A
	
	(1)

	
	
	
	
	

	
	8.2.6
	E
	
	(1)

	
	
	
	
	[13]


VRAAG 9 

	9.1
	A chemical change occurs when a new chemical substance is formed with a different chemical nature than the original substance.   A physical change occurs when no new chemical substance is formed. 
	
	(2)

	
	
	
	

	9.2
	When water is heated ( or cooled down) and changes phase

Water ( steam of water (ice
	
	(1)

	
	
	
	

	9.3
	When water is decomposed (through electrolysis) to form hydrogen and oxygen .  
	
	(1)

	
	
	
	

	9.4
	9.4.1
	Physical change
	
	(1)

	
	
	
	

	
	9.4.2
	Particles are moving faster and further away from each other.  .
	
	(2)

	
	
	
	

	
	9.5.1
	Paper that is torn

Paper that is crumpled
	
	(2)

	
	
	
	

	
	9.5.2
	Paper that is burned. 
	
	(2)

	
	
	
	

	
	9.5.3
	Heat energy ( Chemical energy
	
	(2)

	
	
	
	[13]


QUESTION 10 

	10.1
	Ba(NO3)2 (aq)  +  (NH4)2SO4  (aq)  (  BaSO4 (s) +  2NH4NO3 (aq) one mark for each formula

One mark for overall balancing

One mark for correct phases of chemicals  
	
	(6)

	
	
	
	

	10.3
	CaCO3  +  2HCl  (  CaCl2  +  H2O  +  CO2
one mark for each formula

One mark for overall balancing

One mark for correct phases of chemicals  
	
	(7)

	
	
	
	[13]

	
	TOTAL
	
	120


	PRESCRIBED EXPERIMENT
	PHYSICAL SCIENCE

GRADE 10
	Term 1




Knowledge Area:
Matter and materials

Topic:
Three states of matter

AIM:  To determine the melting point and boiling of tap water

APPARATUS: 


1.
A glass beaker


2.
Crushed ice


3.
Thermometer


4.
Burner/ heat source


DIAGRAM:


Method:

1.
Set up apparatus as in diagram

2.
Fill beaker with 50ml of crushed ice

3.
Measure and record temperature

4.
Gently heat content of beaker, stirring continuously.

5.
Measure and record temperature every 5 minutes. 

6. 
Measure and record for 10 minutes after it has boiled.

7.
Remove from burner and allow cooling down, measuring and recording temperature every 


5minutes.

8.
Place in freezer when it reaches room temperature

9.
Measure and record temperature every 5 minutes, until 0°C

10. 
Write up the experiment.

QUESTIONS:

1. Draw a neat table to record the results






(6)

2. Draw a graph with the help of the table in question 1 for the heating and cooling of water
(10)

3. At which temperatures does heating not result in a rise/fall in temperature?   

(2)

4. What changes occur at these temperatures?





(2)

5. Explain in your own words what happens when the water molecules are changing phase.
(5)

[25]

RUBRIC

NB: Suggested rubric that could be used

	1. Follow Instructions
	Performance indicators

	
	0
	1
	2
	3

	1.1 Efficient use of   allocated time
	Did not adhere to time management
	Adhere to time management
	
	

	1.2 Response to questions
	No response
	Partial response
	100% correct response
	

	2. Practical skills

Must be completed during practical
	

	2.1 Organisation 
	Is unable to get started on their own
	Takes long to get started. Needs constant help from educator/other learners
	Able to get organized with no help
	

	2.2 Co-operation in group
	No cooperation at all
	Gives cooperation to group when requested
	Gives some  cooperation to group
	Gives full cooperation to group

	2.3 Execution of task
	Task not carried out and not completed
	Task carried out but not properly and therefore not completed
	Task completed but not correctly and completed 
	

	3. Results 

Table & Graph
	

	3.1 Heading of table and graph
	Not present
	Incomplete 
	Complete
	

	3.2Column headings
	Not present
	Incomplete
	Complete
	

	3.3 Row headings
	Not present
	Incomplete
	Complete
	

	3.4 Data entered in table
	Not present
	Incomplete
	Complete
	

	3.5  x & y axes labeled and proper unit
	Not present
	Incomplete
	Complete
	


TOTAL: 20
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KNOWLEDGE AREA:
MATTER AND MATERIALS

A.
COMPOSITION AND CLASSIFICATION OF MATTER AND MATERIALS – PROPERTIES OF MATERIALS

Experiment:
To distinguish and describe the three types of matter: elements, compounds, mixtures

Apparatus
	Helium balloon

Beaker of salt

Overhead projector or chalk board
	Pasta salad (made from any cooked noodles, mixed with mayonnaise, chopped green peppers, tomatoes, onions, cucumbers, etc.)


Method

1. Before class begins, set out a beaker of salt, tie a helium balloon to the desk and bring out the pasta salad with chips.

2. Ask the learners why you would have these three items out on the desk and ask them to come up and observe the pasta salad.

3. Instruct the learners to form groups and discuss the three items.  Each group should make a list comparing and contrasting their three items.  Discuss their lists.  Hopefully, one group will determine that the helium balloon is an element, the salt is a compound, and the pasta salad is a mixture.

4. Define the three types of matter on the board or overhead.

Experiment:
To show the difference between the types of matter

Apparatus
	Petri dishes
Nuts, bolts, washers
	Overhead projector or chalk board


Method

1. Set the nuts, bolts and washers in plastic Petri dishes (refer to the table below) up in advance.

2. Show each dish and explain why it is like its type of matter.

3. Use these to review the concept of each type of matter.

4. Have the learners form their groups again.  This time, ask them to make an analogy of the concept of elements, compounds, and mixtures from their daily life.

	For elements: - Dish with 
	For compounds: - Dish with …
	For mixtures: - Dish with …

	A.
8 washers

B.
8 bolts

C.
8 nuts


	D.
Combine 1 nut with 1 bolt making several sets

E.
Combine 2 nuts with 1 bolt making several sets

F.
Combine 1 bolt, 2 washers and 2 nuts making several sets
	G.
2 washers, 2 bolts, 2 compound d and 1 compound f

H.
5 washers, 6 nuts and 4 bolts

I.
4 compound d, 3 compound e and 5 compound f


Experiment:
To differentiate between elements, mixtures and substances

Apparatus

	Collect examples of:

Pure substance:
sugar, salt, copper nails, piece of glass (silicon)

Elements:
copper nails, a gold ring (use your wedding ring), sulfur powder, iron filings

Compounds:
salt, sugar, water, wood
	Mixtures, mix copper sulfate in water, sand in water, slat in water

Heterogeneous mixtures:    sand and water

Homogenous mixtures:
salt water

Suspension, e.g. Mix cooking oil in water

Emulsion:
Mayonnaise


Method

1. Show learners all the examples.  They identify which is an element, compound, etc. so they get clear understanding of an element, compound, homogeneous and heterogeneous mixture, suspension, etc.

2. Make simple drawings of the various elements in the compounds, using circles to represent an atom in each 

Questions:

1. Define the concepts: Mixture, Pure substance, Element, Compound, Metal, Semi-metal, Non-metal, Homogeneous mixture, Heterogeneous mixture and Suspension

2. Learners draw and complete the following flow diagram with examples:
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Experiment:  To investigate the properties of mixtures & compounds

Apparatus

	3 evaporating dishes

Magnet in a plastic bag

Nine test tubes
	Bunsen burner/spirit lamp

Pair of tongs

Hammer
	Iron filings

Sulfur powder

Carbon disulfide

Hydrochloric acid (dilute)


Method

1. Label the evaporating dishes as 1, 2 and 3.

2. Place a small amount of iron filings in dish 1.

3. In dish 2, put a small amount of sulfur powder

4. Mix a small amount of iron filings and sulfur powder together with a spatula in dish 3.

5. Use the magnet in the plastic bag to determine if the substance in the three dishes has magnetic properties. Record your observations.

6. Transfer the contents of each dish to a test tube, marked 1, 2 & 3.

7. Add 2 ml carbon disulfide to each test tube. Shake the test tubes gently, taking care not to spill any of its contents. Observe what happens.  Note the results.

8. Label another 3 clean test tubes 1, 2 and 3.  Add a small amount of iron filings to test tube 1, sulfur to test tube 2 and a mixture of iron filings and sulfur to test tube 3.  Carefully add hydrochloric acid to each test tube.  Observe the test tubes.  Describe what happens to the contents in each test tube, note the results (smell, gas formation, temperature differences, etc)

9. Place a small amount of sulfur and iron filings into a clean test tube.  Hold the test tube with the tongs and heat gently over the Bunsen burner until it starts to glow.  The reaction is completed when the mixture no longer glows.  Cool the test tube.  Use a hammer to gently break the test tube.  Collect the substance formed. Describe its appearance.  What is the name of this substance?  Iron sulfide
10. Test the new substance with the magnet in the plastic bag. Record your observations.

11. Break the substance into smaller pieces. Place one piece in a clean test tube and test its solubility in carbon disulfide.  Record your observations.

12. Place another piece of the iron sulfide into a clean test tube.  Add hydrochloric acid.  Note any gas formation, its smell, and temperature difference

Questions

1. Before it was heated, did the mixture of iron filings and sulfur show any properties of the two original elements?

2. After the mixture was heated, did the new substance appear similar to the original elements?  Were the chemical properties the same or different than the original element?  Describe any differences you observe.

3. How can you separate the original elements from the mixture?

4. Can you separate the elements in the newly formed compound?

5. Write down the chemical reaction between the hydrochloric acid and the iron and the sulfur and the iron

6. Describe the appearance of each substance

	
	Appear-ance
	Attracted to a magnet
	Solubility in carbon disulfide
	Test with hydrochloric acid

	
	
	Yes?
	No?
	Soluble?
	Not soluble?
	Production of gas

Yes/No
	Smell of gas if produced
	Temperature difference felt?

Yes/No

	Iron filings
	
	
	
	
	
	
	
	

	Sulfur
	
	
	
	
	
	
	
	

	Mixture of sulfur & iron filings
	
	(what part was attracted)
	
	
	
	
	
	

	Iron sulfide
	
	
	
	
	
	
	
	


Experiment:
Everyone has problems, but chemists have solutions
Apparatus
	2 1 000 ml pitcher

Chemical (or kitchen) balance

2 drinking glasses--different sizes

Beakers - different sizes
	Labelled reagent bottles or containers of differing molarities

1 one-liter volumetric flask
	2 packets drink mix

table salt, NaCl


Method
1. Place labeled containers (beakers, reagent bottles, etc.) on the front desk.

2. Following student directions, prepare a pitcher of drink mix, bringing out the terms solvent, solute, solution and homogeneous.

3. Pour some of the prepared drink into two different-sized glasses.  Ask the learners to compare the concentration of solution in each of the three containers.  (All concentrations are 1 pack/pitcher.)

4. Ask how a 0,5 pack/pitcher could be made.  Learners should realize that the packet must be opened and the amount desired must be weighed out on the balance.

5. Point out the reagent bottles and explain that terms such as 0,5 M and 3 M are expressions of solution concentration.

6. Using a 1 liter volumetric flask, demonstrate how to make a 0,1 M solution of sodium chloride, drawing a parallel to making a pitcher of the drink mix.

7. Pour some of the 0,1 M NaCl into different-sized beakers.  Ask the learners to compare the concentration of solution in each of the containers.

Discussion

In the above demonstration the use of the cool drinks help learners understand and relate chemical solutions to everyday solutions.  The different concentrations lead the thoughts of the learners towards defining molarity.

Experiment:
Solubility

Apparatus

	5 test tubes


	Sodium chloride
Charcoal (crushed coal)

Baking soda
Instant coffee   
Flour


Method

1. Mix the substances with water and see whether they dissolve or not.

	Name of solid
	Is the mixture clear or cloudy?
	Type of mixture (solution or suspension)
	Is the solid soluble or insoluble?

	Salt
	
	
	

	Charcoal
	
	
	

	Baking soda
	
	
	

	Instant coffee
	
	
	

	Flour
	
	
	


B.
SEPARATING MIXTURES

Scientists need to separate mixtures.  They use different methods for different types of mixtures.

Experiment:
Separate peas & beans from each other by SORTING

Apparatus

	2 petri dishes
	Peas and Beans 


Method

1. Mix the peas and beans in a beaker.

2. Use your fingers or a tweezers to remove the peas and place in another container.

Discussion

A mixture of two solid substances that contain particles that are large enough are separated from each other.

Experiment:
Separate peas & flour from each other by SIEVING

Apparatus

	Sieve used for flour in baking a cake

Large bowl

Beaker
	Peas

Flour


Method

1. Mix the peas and flour in a beaker.

2. Place sieve over the bowl.

3. Add the flour and pea mixture. Shake the sieve so the flour can pass through.  The peas remain behind in the sieve.

Discussion

One substance with smaller particles than the other substance can be separated from each other.

Experiment:
To separate a solid from a solution (mixture) where a soluble solid (solute) has dissolved in a solvent – by EVAPORATION

Apparatus

	Evaporating dishes/saucers

Beakers

Stirring rod

Fan / window sill / dark cupboard

Tea spoon or spatula
	Table salt

Sugar

Water

Copper sulfate


Method

1. Label the beakers a, b and c.  Add approximately 20 ml water to each.

2. Stir in a teaspoon full (spatula) of salt, sugar and CuSO4 respectively in the 3 beakers.

3. Pour contents into the evaporating dishes.

4. Allow the water (solvent) to evaporate and only the solid to remain behind.

5. Vary by changing the concentration of the solutions and see if that has an effect on the rate of evaporation.  Place in direct sunlight, in front of a fan and inside a cupboard to determine which factors have an influence on the rate of evaporation.

Discussion

Mixture of salt dissolved in water, the salt, a solid, remains behind after the water has evaporated.  The solution may be placed on a windowsill or inside a cupboard so that the solvent evaporates slowly, or it may be heated so that the liquid solvent evaporates more quickly.

Experiment:
Filtration

Have you ever made a cup of tea using loose leaves instead of a tea bag?  If you have you may well have needed up with a mouthful of tea leaves!

Apparatus

	Funnel & Filter paper

Beaker
Water (boiling)
	Tea leaves

Water and sand mixture


Method

1. Make tea, using loose tea leaves and boiling water.

2. To separate the tea from the leaves, use filter paper in the funnel.

3. To filter substances any substance in a laboratory, filter paper is placed in a filter funnel and the mixture poured into the paper.

4. The filtered substance is known as the filtrate.

5. A solid residue remains behind on the filter paper.

6. Repeat using the water and sand mixture.
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Discussion

Usually a strainer would be used to separate the tea leaves from the liquid.  The liquid passes through the holes in the strainer but the leaves are trapped - they are bigger than the holes.  The tea strainer is acting as a filter.  It separates the insoluble tea leaves from the liquid - a process known as filtration
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	This method is a simple method used to remove impure or undissolved substances from a mixture by using a funnel and filter paper, such as a water and sand mixture.

The solid left behind on the filter paper is called the residue.  The liquid that passes through the filter paper is called the filtrate.


Experiment:
To separate a solid, that lies at the bottom, from a liquid by DECANTING

Apparatus

	Beaker
	Sand, gravel or stones in water


Method

1. To separate sand and water, allow the sold to settle at the bottom of the beaker.

2. Decant the beaker slowly and pour off the water.

3. The solid remains behind in the beaker.

Experiment:  To separate a pure substance from a mixture where a soluble solid/liquid has dissolved in a solvent using DISTILLATION

Distillation is used to separate liquids that are completely soluble (miscible) in each other, as long as their boiling points are different. An example is the distillation of alcohol from a water/alcohol mixture.

Apparatus

	Bunsen burner

Tripod

Wire gauze
	Round bottom flask

Liebig condenser

Rubber tubing
	Water and salt mixture

Water and methylated spirits mixture


Method

1. Set up the apparatus as shown in the drawing.
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2. Heat the solution of salt and water in the round bottom flask.

3. The steam cools and condenses to water in the condenser.

4. If an alcohol/water solution is used, the substance with the higher boiling point remains behind in the round bottom flask.

Experiment:
To separate SOLIDS such as salt and sugar

You can separate a mixture of solids, like salt and sugar, by using different solvents.

Apparatus

	2 beakers

Funnel
	Filter paper

Evaporating dish
	Salt

Sugar
	Water

Ethanol


Method

1.
Find a solvent that dissolves one solute but not the other.  This results in a suspension.
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2. Filter the mixture.  You obtain a residue of the insoluble solute and a filtrate containing the soluble solute.
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3.
Evaporate the solvent (alcohol) from the filtrate (sugar).
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4.
The salt can be obtained from the filter paper (wash with water to purify) and evaporate to get rid of the solvent.

Experiment:  To separate two immiscible liquids using a SEPARATING FUNNEL

Separation of two immiscible liquids occur because they have different densities.

Apparatus

	Separating funnel

2 beakers
	Sunflower oil

Water 


Method

	1. To separate a mixture of sunflower oil and water, pour the mixture in a separating funnel.

2. Allow the two layers to separate.

3. Open the tap and drain off the bottom layer; close the tap when the bottom layer has gone.
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CHROMATOGRAPHY

This technique is used to separate two substances that are absorbed and move at different rates by a medium like filter paper.
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If a sample of ink is placed on a piece of filter paper and the paper is placed upright in water, the ink starts to spread and the various colours can be seen as they move differently in the filter paper.  At the edges of the spreading ink spots, slightly different colours appear.  The dyes in the ink are being separated.  This is an example of chromatography.  Usually, drops of several different solutions are put on the paper, along a line.  Some of these are unknown solutions to be analyzed.  The others contain known substances that we guess are in the unknown solutions.  Paper chromatography is a bit like detective work!

Chromatography is used to separate solutes when there is only a small volume of solution available. There are several different ways to carry it out. One method, called paper chromatography, is described below.

1. Absorb a small drop of the solution on to some porous material, like filter paper.  The solvent spreads out, leaving the solute behind.  In the picture below, the solute is the dark spot near the bottom of the paper.

2. Allow another solvent to flow up the paper.  This solvent gradually re-dissolves the solute back into solution.  The solute begins to spread out and move up with the solvent.

3. The most soluble solutes dissolve easily and are carried quickly up the paper.  The least soluble solutes get left behind.  When the solvent evaporates, the solutes are left on the paper in different places.

Chromatography can be used when you have only a very small volume of solution. It is also used when a mixture contains so many solutes that a single pair of solvents would not produce good separation. It is most widely used for analysing mixtures in biology.  To analyse a mixture means to find out what substances it contains. In analysis, the substances are separated so that they can be recognised, but are not usually extracted in large quantities.

Filter paper



Drops put along this

line

After chromatography the paper might look like this:


These results show that unknown 1 is a mixture of A and C and unknown 2 is a mixture of A and B.

C.
METALS, NON METALS, SEMI METALS

Experiment:
Classification of materials according to their electrical conductivity

Apparatus

	Batteries

Light bulb

Light bulb holder

Connecting wires with crocodile clips
	A variety of solids to test:  e.g. Copper pipe, rubber pipe, plastic ruler, graphite from a pencil, silver/gold earrings, aluminium foil, piece of glass, piece of wood, ceramic object, etc


Method

1. Set up a series circuit with the batteries, connecting wires and the material that is to be tested for conductivity.

2. Test each material in turn.  If the bulb glows, the material is a conductor of electricity.  If not, the material is an isolator.

3. Record your observations in a table
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Experiment:
Classifying materials according to their thermal conductivity

Apparatus

	Candle

Matches

Beaker with hot water

Bunsen burner or spirit burner

Tripod and Wire gauze

Stopwatch
	Variety of objects to test: e.g. metal spoon, wooden spoon, rubber pipe, graphite from pencil, piece of glass, ceramic object, etc. 




Method

1. Light the candle and carefully drip a small amount of wax onto the end of each object. Put the same number of drops on each object.

2. Heat the water in the beaker over the Bunsen burner until it is almost boiling.

3. Place several objects in the hot water at the same time, with the waxed side sticking outside the water.

4. Time how long it takes the wax on each object to melt.

5. Repeat the test with all the objects.

6. Record your results.

7. List the materials in order of their thermal conductivity.

Experiment:
The magnetic properties of various materials

Apparatus

	Magnet


	A variety of metals and alloys such as iron nails, steel pins, paperclips, knives, jewellary, cool drink cans, coins, etc


Method

1. Test each of the materials for their magnetic properties by holding the magnet close to each material

2. Record your observations

Experiment:
Making metal crystals

Apparatus

	3 clean boiling test tubes in a test tube rack

Pair of scissors

Lamp

Microscope

Filter paper

Beaker 
	Dilute solutions of:

silver nitrate

lead(II) nitrate

tin(II) nitrate

Strip of zinc


Method

1. Fill 3 clean boiling test tubes with the silver, lead and tin solutions respectively.  Place them in the test tube rack.

2. Cut 3 thin strips of zinc with scissors and hook one over the top of each test tube so it dangles down inside the tube. The strips must be long enough to dip into the solutions.

3. Observe carefully what happens on the surface of the zinc strips.  Almost immediately, crystals are seen on the surface of the zinc strip.  These will grow if they are left undisturbed and will eventually drop off under their own weight.

4. Examine the crystals with a lamp. Note the reflection from the crystalline surfaces.

5. Filter the crystals carefully and examine them under a microscope.

D.
MOLECULAR STRUCTURE – ATOMIC COMBINATIONS

Use the following for learners to learn …

1. How the chemical elements are arranged on the periodic table.

2. Given adequate information, to arrange the elements on the periodic table.

3. About some of the important chemical and physical properties of the elements.

Experiment:
Classification of the chemical elements – the PERIODIC TABLE

Apparatus
	One board that is approximately one meter square

Piece of felt material that is large enough to cover the board

Felt material of several different colors to be used as elements
	Stick pins to anchor felt strips to board

Lineless white paper

Stapler




Preparation
1. Cover the board with a piece of felt material.  (One board per five learners is suggested).

2. Draw an outline of periodic table on felt material that is attached to each board.

3. Cut several strips of felt material of different colors.  Individual strips of felt material should be small enough to fit into the boxes on the periodic table.

4. Cut strips of lineless paper about the same size as the felt strip.

5. On strips of paper, write enough description of the elements so that learners can locate the positions of the elements on the periodic table.

6. Strips should also be cut for first exercise using the chart.  Do not attach anything to these felt strips.  Note: felt strips of the same color should be made for all elements that are in the same family.

Method
1. Give a brief introduction to the periodic table, such as the importance and some of the problems that were encountered in arranging the elements in a scientific manner.

2. Introduce the terms family, group, period and series.

3. Distribute periodic tables and several strips of different colors that have nothing attached to them.  Ask learners to arrange felt strips in what they consider to be an orderly manner.  Allow about five minutes for this exercise.  Each group will probably have the strips arranged in a different way.  The purpose of having the learners arrange the strips, is to dramatize some of the problems that were experienced in agreeing on a way to arrange the elements on the table.

4. Discuss the following: triad system, octave system, Mendeleev's periodic table, variation of metallic and nonmetallic properties of the elements in a family and a period; variation of the size of the elements in a family and a period; variation of electron affinity of the elements in a family and a period; variation of the ionization of the elements in a family and a period; and variation of electronegativity in a family and a period.

5. Pass out elements (felt strips) on which descriptions have been attached and instruct the learners to arrange them on the chart, based on the information that was given during the lecture.

6. After adequate time has been given for learners to place elements on the table, ask learners to describe the most unique things they noticed about the table.

Experiment:
Reading the periodic table

Learners will be able to:

1. Categorize a group of objects and unknown elements using different characteristics

2. Read and interpret the periodic table

Apparatus 
	One set of assorted objects (twigs, small and larger stones, buttons, seeds, raw macaroni noodles of various sorts, rice, different grains from various porridges, etc) for each group

A completed periodic table for each student

A blank periodic table for each student

Crayons
	One set of cards with four identifying characteristics of the 25 mystery elements on individual cards.  Each card should list:

a.
Metal, nonmetal or metalloid

b.
Kind of ion

c.
Atomic weight

d.
Physical description


Method

1.
Begin the lesson by discussing ways that we sort things everyday to make our lives easier.  We sort clothes before and after we wash them.  We sort things in our kitchen cabinets.  Scientists organized the periodic table to make the study and use of chemistry easier and more uniformed.

Part 1

2. Take all the objects out of the container.  Each team must sort the objects.  Each team must come up with at least two ways to categorize the objects.  Each team must justify all final solutions.  Group discussion of the results to take place.

Part 2

3.
Take the 25 mystery element cards and come up with the best possible way to categorize them.  Try several ways, but you must agree on just one way in a group.  Be ready to defend your solution.  Group discussion of the results to take place.  Groups should give rationales for their sorting patterns and compare results.

Part 3

4.
Learners are given a list of symbols of elements and names of elements and match them with the correct name of the element.

5.
Learners are given a list of characteristics (chemical and physical information and data such as atomic weight, atomic number, element, electrons, ions, metal, nonmetal, metalloid and symbol) for elements, and they have to match information and from groups and place entries on the blank periodic table and fill in any missing information.

6.
Look at the 25 mystery element cards, the completed periodic table and write the correct element symbol, atomic weight and its name on the blank periodic table.

Color all the metals red, orange or pink.  Color all the nonmetals green or blue.

Color all the metalloids purple

Experiment:
The structure of the atom - Constructing a model of the atom

Apparatus
	Paper (various colors)

Plastic bags
	Periodic tables


Method
1. Give each student a plastic bag containing 20 paper circles with a 0,5 cm diameter, and 40 paper circles with a 1,0 cm diameter.  The circles should be of 3 different colors of paper.

2. Learners draw circles on a large piece of white paper: 16,0 cm diameter and then make another circle smaller (12,0 cm diameter) inside the larger circle and another circle, smaller inside the last circle (8,0 cm diameter).

3. Learners place first one, then two circles of the same color on the smaller circle and the rest on the larger circle as they proceed while building a diagram of the atom.  These will represent the electrons.

4. Now ask the learners to come up and get the number of 1 cm circles that they need to represent the protons in their atom.  They should take the same number of 1 cm circles as they had 0,5 cm circles.

5. Learners need to look at the periodic table and connect the number of protons to the same number on the table.  Then ask them to write the name of their element on their paper.

6. Have the learners look at the periodic table and find their element and notice the number that is not a whole number.  It is not a whole number because it is the average of all the isotopes of that atom.  Have the learners round off the number to a whole number and then come up and get the number of 1 cm circles of a different color to represent the neutrons in their atom.

Experiment:
The structure of the atom and relationship to the periodic table

Apparatus
	Periodic tables

Styrofoam balls or make small balls from clay

2 paper models of atoms as indicated in the method
	Toothpicks

Scissors


Method

Part A

1. Make a model of an atom having one electron in its outer level and another model of an atom having seven electrons in its outer level.  Use a large styrofoam ball to represent the nucleus and attach smaller styrofoam balls around the large ball with toothpicks.  Ask the learners, "Which would require less energy to complete an octet?  The gathering of seven electrons by the atom with one electron or the capturing of one electron by the atom with seven electrons to make the compliment of eight for stability?"  they should see that it requires less energy to remove one electron than it does to remove seven electrons.

Part B

1. Draw the following table on the chalk board with the following headings.

	Atomic number
	Element
	Atomic mass
	Number of protons
	Number of electrons
	Number of neutrons
	Number of electrons in the 1st, 2nd, and 3rd level

	
	
	
	
	
	
	


2. Learners copy this table in their class work books.

3. Place just one piece of information in the table for each element you want them to complete.  The learners complete their tables for the rest of the information using their periodic tables.  [Do not use the number of electrons in the 1st, 2nd, or 3rd level as one of the pieces of information, unless you give all three levels of electrons.  It would be better to give just the number of electrons to see if the learner understands the arrangement of the electrons on each level].

4. The learners are given paper models of atoms showing them the atom either: need electrons [indentations in the circles] or giving electrons [projections on the circles].  By connecting the proper circles a compound will be formed.  After using the circles the student should be able to look at the periodic table and use it in place of the circles to form compounds.  The elements in the first two columns will give up their electrons while those in columns 16 and 17 will accept electrons thus forming compounds.

Experiment:
Create a model of atomic and molecular structure (a visual approach)

This experiment will help learners understand atomic structure and they will be able to
1. Determine the number of protons, neutrons and electrons for a given element by using the periodic table.

2. Construct and draw models and diagrams of atoms

3. Use the concept of the stable octet to predict simple molecular formulas

4. Distinguish between elements and compounds

Apparatus
	4 boxes of round toothpicks (250 in box)

1 bag large white marshmallows

3 bags mini-marshmallows (these come in four colors)

1 square sheet (
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15 cm2) aluminum foil

1 piece of white chalk
	Labels of the following approximate sizes:

0,5 cm round blue self-adhesive labels

1,0 cm round green self-adhesive labels

1,0 cm round red self-adhesive labels

Periodic tables


Method

1. Use aluminium foil and white chalk to explain the difference between compounds and elements.  (For this demonstration we are assume that the foil is made only of aluminum and the chalk is pure calcium carbonate.)  Do this by utilizing the physical properties of these substances (e.g. melting/boiling point).

2. Explain that aluminium is made of similar atoms with similar properties and the chalk is made of different atoms (carbon, oxygen, calcium).  If you separated these different atoms from the chalk, they would have different properties.  Since the aluminium is made of only one type of atom we call it an element.  It cannot be broken down into smaller pieces.  The chalk can be broken down into smaller parts or atoms.  Therefore, it is called a compound.

3. After defining an element and an atom, describe the parts of the atom starting with the proton and neutron.  This should lead into an explanation of the atomic number and the mass number.

4. Use the toothpicks, large white marshmallows and mini-marshmallows to build a 3-D model of the nucleus of an atom.  The large white marshmallow is used to hold the particles in the nucleus together.  It should be explained that a real nucleus does not have a different substance in its center but is composed of only protons and neutrons.

5. The toothpicks are inserted into the large white marshmallow so that two ends of the toothpick are sticking out.  The mini-marshmallows are placed on the ends of the toothpick so two mini-marshmallows may be added with one toothpick.

6. Learners choose only two colors of mini-marshmallows, one to represent protons and one to represent neutrons.  The toothpicks may also be broken in half to add only one mini-marshmallow to a vacant place on the large white marshmallow.

7. Use flashcards with the symbols of various elements (this will introduce the symbols used for atoms).  Learners select a nucleus they want to build.  There should be only one symbol per flashcard (a large marshmallow will hold approximately fifty mini-marshmallows.)

8. The self-adhesive labels can be used to construct two-dimensional models of the entire atom.  (An explanation of neutrality and placement of electrons must be given prior to this activity).

9. Construct models of the atoms on paper with red and green circles in the center, to represent protons and neutrons and the smaller blue dots around the center or nucleus to represent electrons.  It may be helpful to draw three concentric circles on the paper to represent the respective orbitals.  This will help learners to place the electrons in the correct orbital.

10. [Select elements for the models in pairs from elements 1 through 18 so that each pair, when bonded, has a total of eight valence electrons.  These elements will be used for the bonding game.]

11. When the 2-D models are finished, explain that atoms like to bond so that the total number of outer electrons in the compound is equal to eight.  Learners find a partner in the room to bond with so the total number of outer electrons forms a stable octet.  This can lead into a discussion about the stable octet and valence electrons.  The number of valence electrons are listed at the top of each group on the periodic table.  Let learners discover this. 

12. Before the bonding activity, use the 2-D models to play a game.  Hang the models on the walls of the class room and let learners guess which atom each student constructed.  Learners should only have their name on the model not the atom's name.  Learners should be able to list the number of protons, neutrons and electrons to determine the element.  When the game is finished you can see which learners constructed models correctly and which learners were able to utilize their knowledge to "guess" or identify the other atoms. 

Comments 
In doing the activity, learners will see trends in the PT that were not discussed.  For example, learners may observe that the atomic nucleus gets larger as the mass number gets larger.  They may also discover that all the elements in a particular group have the same number of valence electrons.

E.
INTERMOLECULAR AND INTRAMOLECULAR FORCES

THE MARVELS OF THE MOLECULE – MACROMOLECULAR STRUCTURE

Experiment:
To investigate surface tension in a liquid such as water
Apparatus

	Water molecule model: peach, cherries OR  cut circles from red paper and smaller circles from white paper and stick together in the shape of a water molecule
	paper, paper hole punch, small glass

paper clip, needle, liquid dish washing soap

paper or polystyrene cup, toothpick, water


Method
1. Create about 10 water molecule models, demonstrate how they are shaped.
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2. Paste against the chalk board using prestick.

3. Identify how water molecules attract each other – demonstrate the IMF and intermolecular forces using the pasted models.
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4. Make small paper circles with the paper and paper-hole punch.  Observe the movement of the paper circles that seem to have a mind of their own!  Fill a clean glass ¾ full of water.  When the water is calm, place some paper circle on the surface of the water in the center.  The paper circles should float to the side of the cup.

5. Repeat, but use a clean glass overflowing with water this time.  When the water is calm, place the paper circles in the center.  The paper circle should remain in the center.  Surface water molecules pull on each other, but they are more attracted to the molecules in the glass.  This attraction causes the water to be pulled toward the glass.  The glass that is overfilled with water does not have the exposed glass sides for the water to be attracted to. 
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Alternately: 
Fill a clean, empty glass with water.  Rub a needle between the forefinger and the thumb to grease its surface.  Drop the needle carefully to float on the water.  If you do not have a steady hand you can bend a tiny cradle from a paper clip. Use this cradle to lower the needle onto the water surface.  Remove the cradle and your needle floats on the water.  Add a drop of liquid soap to the water.  The needle sinks immediately.

6. Observe separate streams of water forming one stream when pinched together.  In this experiment punch four holes in the side of a paper or polystyrene cup with the tooth pick.  The holes should be as close together as possible, in a horizontal straight line about 0,5 cm from the bottom of the cup.  Fill the cup with water.   Take your thumb and finger and pinch the four streams of water together.  There should now be one stream of water forming.

Discussion 

The "stretched membrane" on the water allows the needle to float.  The forces that cause the surface tension of the surface molecules are so strong that the molecules are very close together and can carry the needle.  The needle does not penetrate through these surface molecules.  The soap causes a change in the intermolecular forces.  The forces are weakened and the molecules move away from one another.  There is no strong resultant force to form the "skin" on the water and the needle sinks because it penetrates through the water molecules.  The surface tension is thus broken or lowered.  Pinching the streams of water together causes the IMF to take hold of the water molecules and attract them (combine them) into a single stream.

Experiment:
To compare the IMF in various liquids – relate to viscosity

Apparatus

Use the following liquids:

	glycerol (propane 1; 2; 3 triol)

Diethyl ether

Honey

250 cylindrical glass containers

Stopwatch

Water bath to heat sols to approximately 40 oC
	Nitric acid (concentrated)

Ethanol (methylated spirits)

Carbon tetrachloride (fumes are very toxic)

Golden syrup

Water


Method

1. Pour 100 cm3 of each liquid in a 250 cm3 cylindrical glass bottle.  Seal the bottle properly.  Mark the bottle so that you know which liquid it contains.  Swirl each bottle in turn in exactly the same way and exactly the same number of turns.  In this way the liquid inside the bottle forms a conical vertex.

2. Notice and compare the angles of each of the different vertices.

3. Measure the time (in seconds) with a stopwatch for each cone to flatter out.  Note this time.  Arrange the different liquids from the slowest vertex to the fastest.

4. Heat the flask with the liquids to approximately 40 degrees Celsius.

5. Repeat the experiment.

6. Identify which substance has the highest viscosity and compare to the effect of IMF on viscosity.  (Viscosity is the ability of a substance to flow)

F.
THE ATOM – BASIC BUILDING BLOCK OF MATTER

ATOMIC MODELS – KEY DISCOVERIES

Experiment: Rutherford’s experiment - History of the structure of the atom

Apparatus
	Box

Tissue paper

Glue
	Styrofoam balls

Marbles

Scissors


Method
1. Use a box with dimensions of at least 30 cm x 10 cm x 10 cm.

2. Cut off the front and back of the box leaving about 2 cm at the top of the box.

3. Cut two pieces of tissue paper the size of the front and back openings.  Make cuts at 0,5 cm intervals from the bottom to 2 cm below the top of the paper.  Glue the tissue paper to the front and back openings on the box.

4. Cut a 2 cm styrofoam ball in half and glue one half to the bottom of the box in the center.

5. Have the learners line up and as they come up to the table with the box on it, give them a marble and have them shoot it into the box.

6. Record on a chart the number of times the marble exits the box, stays in the box, or comes out the front of the box.

Experiment:  Demonstrate & set up a scale of Relative (Atomic) Masses 
We assume learners have been introduced to the atomic theory.  John Dalton’s basic atomic theory that we use today, with its major parts:

1. All matter is made up of small particles called atoms.

2. Atoms of the same element are chemically alike.

3. Each kind of atom has its own definite average mass.

4. Atoms of most elements can enter into combinations called compounds.

5. Atoms are not subdivided in compounds.

Can any of these parts of the atomic theory be used to set up a table of elements? Yes, we can use points one and three: atoms are very small and each atom has its own relative mass.  Since atoms are very small, we cannot weigh them directly, but we can weigh them indirectly and obtain their relative masses.

Apparatus

	five sheet metal screws
	five square nuts
	five hex nuts

	five bolts, 1/2 in.
	five bolts, 3/4 in.
	five roofing nails

	five tacks
	five bolts, 1 1/2 in.
	sixteen styrofoam cups

	eight balances
	
	


Method

1. There are 8 items listed in the table above which we will call elements a, b, c, d, e, f, g and h.

2. Eight groups of learners will each weigh one of the eight groups of ‘elements’ and tabulate the masses.

Questions

1. What is relative mass?

2. What is a standard? (Common object’s mass that will be used to measure the other values against – standard will be given a value of say 1 unit.  Other will be measured against the standard as ½ the value of the standard or double the value of the standard for five objects, etc.)

3. What are the characteristics of a standard?

4. How do you choose a standard - the smallest, the largest?

5. Learners will come to a consensus of opinion: choose one ‘element’ as a standard.  Calculate the relative mass of each object in comparison to the standard.  Construct a table of relative masses using the data collected by the 8 groups.

6. Finally, use the concepts developed and discuss the derivation of the atomic scale historically: first, hydrogen; then, oxygen; and finally, carbon-12 as standards.

KNOWLEDGE AREA:
CHEMICAL CHANGE

A.
PHYSICAL CHANGE
Experiment
Demonstrate physical changes

Apparatus
	Play dough

Cookie cutters
	Liquid detergent

Aluminium foil pan


	Straws


Method

1. Show the learners a ball of play dough.  Ask who can tell me what this is.  Allow learners to manipulating the play dough into various shapes by using cookie cutters.  Ask the following questions:  did it change into a new substance?  Is it still play dough?  This is called a physical change.

2. Demonstrate the proper way to make a bubble.  Pour bubble solution into foil pan.  Place the straw in the pan and blow into the straw.  The team who blows the biggest bubble within 30 seconds is the winner.  Is it still a soap solution?  Therefore, this is a physical change.

Experiment:
Observing the effect of heat on a substance

Apparatus

	A plate

Beaker

Bunsen burner or spirit burner

Spoon or spatula
	Ice cubes

Water

Tripod and wire gauze


Method

1. Place an ice cube on a plate.  Leave the ice cube in a warm place and describe what you observe.  Look at changes in the shape, colour and phase of the ice cubes.

2. Place a beaker with some water on a tripod with wire gauze and heat over the Bunsen burner.  Leave the water to boil for a while.  Describe your observations. Consider the liquid water and the water vapour and describe the colour, shape and phase of the water.

3. Hold a spatula or spoon in the water vapour.  What do you observe?

4. What do you think will happen if you leave the water to boil for a long time?  Record your prediction

5. Are these changes chemical or physical?

6. Are your observations macroscopic or microscopic?
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	Although the ice changed from one phase to another, it is still water and can return back to the solid state again.


Experiment:
Physical properties and chemical bonding in solids

To investigate some physical properties of solids containing ionic bonds, covalent bonds and metallic bonds

Apparatus

	Thermometer

4 evaporating dishes

Plastic pen or stirring rod

8 test tube with rubber stoppers

5 small beakers

Beaker with water

Bunsen burner or spirit lamp
	Connecting wires

3 cells

Light bulb

Pair of tongues

Ceramic tile

Tripod

Gauze or wire triangle
	Sodium chloride

Naphthalene flakes

Iron filings

Sand

Acetone or cyclo-hexane

Distilled water


Safety Audit: Find information on the rest of the chemicals and fill in 

	Chemicals
	Type of hazard (Fire, explosion, effect on Inhalation, skin, ingestion, eyes)
	PREVENTION 
	FIRST AID 

	Sodium chloride
	
	
	

	Naphthalene flakes
	
	
	

	Iron filings
	
	
	

	Sand
	
	
	

	Acetone or cyclo-hexane
	Highly flammable.
	NO open flames, NO sparks, and NO smoking.
	Powder, alcohol-resistant foam, water in large amounts, carbon dioxide

	
	Vapour/air mixtures are explosive.
	Closed system, ventilation, explosion-proof electrical equipment and lighting. Do NOT use compressed air for filling, discharging, or handling
	In case of fire: keep drums, etc., cool by spraying with water

	
	Inhalation: Sore throat. Cough. Confusion. Headache. Dizziness. Drowsiness. Unconsciousness.
	Ventilation, local exhaust, or breathing protection.
	Fresh air, rest. Refer for medical attention.

	
	Skin: Dry skin.
	Protective gloves.
	Remove contaminated clothes. Rinse skin with plenty of water or shower.

	
	Ingestion: Nausea. Vomiting. 
	Do not eat, drink, or smoke during work.
	Rinse mouth. Refer for medical attention.

	
	Eyes: Redness. Pain. Blurred vision. Possible corneal damage.
	Safety spectacles or face shield. Contact lenses should not be worn.
	First rinse with plenty of water for several minutes (remove contact lenses if easily possible), then take to a doctor.

	Distilled water
	
	
	


Method

1. Place about 1 g each of sodium chloride, naphthalene, sand and iron filings in separate evaporating dishes.

2. Test their hardness by rubbing each solid with the bottom of a plastic pen or stirring rod.  Record your observations.

3. Cautiously smell each substance by fanning any vapours with your hand to your nose. Record your observations.

4. Place pea-sized samples of each of sodium chloride, naphthalene, sand and iron filings in separate test tubes.  Half fill a large beaker with water and place on a tripod and gauze.  Place the thermometer and test tubes in the water and gently heat the water.  Carefully stir the naphthalene and record the temperature at which it melts.  Observe the other substances.  Record your observations.

5. Place the substances that did not melt in a clean, small evaporating dish.  In turn, place each evaporating dish on the wire gauze or wire triangle and heat it directly over a flame.  Do not heat any substance for longer than five minutes.  As soon as the solid melts, remove the flame.  Handle hot evaporating dishes with tongs and place them on a ceramic tile to cool.  Record your results.

6. Add about 0,5 g of NaCl to two clean test tubes.  Add 5 ml distilled water to one of the test tubes.  Add 5 ml cyclohexane or acetone to the 2nd test tube. Stopper and shake the test tubes.  Note any evidence of the solid dissolving.  Repeat this procedure for naphthalene, sand and the iron filings

7. Test the conductivity of the solid substances by connecting the circuit as indicated below:


[image: image26]
8. Test the conductivity of the solid substances by connecting the circuit to a battery and a light bulb. Place each sample in an evaporating dish to a depth of 1 cm. insert the connecting wires into the substance.  Make sure the conducting wires do not touch each other. Record if the light bulb burns or not.

9. Heat each sample to be tested and gently heat over a flame until the substance has melted. Test for conductivity of the molten substance.

	Property
	NaCl
	Naphthalene
	Sand (SiO2)
	Fe

	Hardness
	
	
	
	

	Odour
	
	
	
	

	Melting
	
	
	
	

	Solubility in water
	
	
	
	

	Solubility in acetone or cyclo hexane
	
	
	
	

	Electrical conductivity of solid
	
	
	
	

	Electrical conductivity of liquid
	
	
	
	

	Electrical conductivity of aqueous solution
	
	
	
	


Questions

1. State whether each substance is a small molecule, giant ionic structure, giant molecular structure or giant metallic structure.  Give reasons for your answers.

2. An odour implies some volatility.  Explain what this means.

3. Explain the odour data in terms of bond types.  Do you think that a substance can be volatile and not have an odour?  Give an example.  How could the sensitivity of your nose affect your observations?

4. Explain differences in the melting points in terms of types of bonding in the four substances.

5. Does a comparison of melting points give any information about the strengths of ionic and covalent bonds?  Explain.

6. Are the intermolecular or the chemical bonding forces greater in naphthalene?  Explain your answer.

7. Explain the results of the solubility tests.

B.
CHEMICAL CHANGE

Define chemical change as when matter is changed into something new or a different substance.

Experiment:
Discussion of terminology used in chemical and physical change

Apparatus
	Hot dogs

Some raw sausages
	Ingredients for making bread (Flour, Salt, Sugar, Yeast, Milk, Butter)

Loaf of bread


Method
1. Define the terms; physical change and chemical change.

2. Identify the different changes as they relate to matter.

3. Present the phenomena on chemical and physical changes in matter by observing the specimens listed above.

4. Depict the chemical, physical, or both change that occurred in each situation. Explain how and why we say a physical or chemical change has occurred.

Experiment:
Demonstrate chemical and physical changes

Apparatus
	3 sheets of paper

Watch glass

2-test tubes

Construction paper (coloured carton)

Household bleach (Jik or Javel) Candle and Matches
	Modeling clay

Dropper bottle of 0,1 M silver nitrate

Table salt

Magnesium ribbon (1 cm long)

1,0 M hydrochloric acid


Method
1. Make pictures using bleach on construction paper.

2. Place a candle on a small piece of modeling clay, so that it is well supported.  Light the candle and allow it to burn while you continue with the rest of the investigations.  Record your observations. 

3. Tear a sheet of paper into strips.  Wet another sheet of paper.  Tear the third sheet into small pieces and place them on the watch glass.  Light the pieces on the watch glass with a match.  Let them burn completely.  Record your observations.

4. Add a small scoop of table salt to a test tube that has been half-filled with tap water.  Place your thumb over the top of the test-tube and shake to dissolve the salt.  Record your observations.  Using the dropper, add five (5) drops of silver nitrate to the salt water solution.  Record your observations.  Add a scoop of salt to a half filled test-tube of tap water, heat over the hot plate for twenty minutes.  Record your observations.

5. Place a small piece of Mg ribbon in a test-tube.  Add five (5) drops of hydrochloric acid to the test-tube.  Touch the bottom of the test-tube with your fingertips.  Record your observations.

Conclusions:

The 2 kinds of changes that occur in matter are physical and chemical.  In a physical change, no new substance is formed.  However, physical properties such as size, shape, color or phase may change.  In a chemical change, one or more new substances with new and different properties are formed.  Burning and rusting of iron are examples of chemical changes.

Experiment
Demonstrate chemical changes

Apparatus
	Skim milk

Vinegar

2-glass bowls or saucepan

Heat source
	White bread

Toast

Measuring spoons/cup
	Water

Glass 

Stirring rod

Baking soda


Method

1 Making glue.  Put a pint of skim milk and six tablespoons of vinegar into a glass sauce pan and heat slowly, stirring continually.  When the milk forms small curds, remove it from the heat.  Pour off the liquid.  Dry the curds.  Then add ¼ of water and a level tablespoon of baking soda and stir.  What did you notice? They should have noticed some bubbles.  Is it still milk?  Is it still baking soda?  Is it still vinegar?  Is it still water?  Since we do not have the same materials we began with, this is called a chemical change.

2 Learners will observe the difference between a piece of toast and a plain slice of bread.  If you scrape the brown material from the bread can you make the brown material white again?  Try and see if it can be done.  Since we can not do this, it is a chemical change. 

Experiment:
Chemical changes – heating magnesium in air and reaction with an acid

Apparatus

	Deflagrating spoon

Magnesium strip
	Gas jar with lid

Bunsen burner
	Hydrochloric acid

Beaker 


Method

1. Light a piece of magnesium strip attached to the deflagrating spoon.

2. As soon as the magnesium starts to burn, put the spoon into the gas jar.  Observe what happens.

3. Write down the chemical reaction taking place.

4. Place the magnesium ribbon in some dilute hydrochloric aid.  Observe the chemical reaction taking place

[image: image27.jpg]magnesiumribbon., gg

hydrogen gas

=

/

-+ —magnesium
. e 37 chloride
« magnesium particles - 5 particles

2 chlorine particles
hydrogen particles




C.
CHEMICAL REACTIONS - DECOMPOSITION REACTIONS

Experiment:
Investigating thermal decomposition reactions

Apparatus

	2 test tubes

Test tube holder

Bunsen burner

Clay triangle

Wire gauze
	Spatula

Cotton wool

Wooden splints

Lighter or matches
	Potassium permanganate

20 cm3 hydrogen peroxide

Manganese(IV) oxide granules


Method

1. Pour some hydrogen peroxide solution into a test tube until it is about a 1/3 full.

2. Add half a spatula of manganese(IV) oxide to the test tube.

3. Light the wooden splint and then lightly tap it to extinguish the flame.  The splint is now called a “glowing splint.”

4. Place the glowing splint at the mouth of the test tube.  Observe what happens.

5. When the production of oxygen has ceased, throw the contents of the test tube away safely.

6. Place 2 spatula measures of KMnO4 in a clean test tube.

7. Place a piece of cotton wool loosely in the mouth of the test tube.  Gently heat the test tube.

8. Repeat steps 3 and 4 to test for oxygen.

9. Once the test tube has cooled to room temperature, remove the cotton wool and wash it in some water.  Note the distinct colours of potassium permanganate and manganese(IV) oxide.

Complete the following table:

	
	Appearance
	Was oxygen produced

	
	Start
	Finish
	

	Potassium permanganate
	
	
	

	Hydrogen peroxide
	
	
	


Experiment:
The decomposition of mercury(II) oxide

Apparatus

	Mercury(II) oxide

2 test tubes
	Stopper and delivery tube

Large beaker or trough
	Bunsen burner

Wooden splint


Method

1. Place some HgO in a test tube.  Attach a rubber stopper and delivery tube to the test tube.

2. Heat the orange-red mercury(II) oxide powder until the colour changes to.  Allow to cool.  What happens to the colour on heating and on cooling?

3. Heat the test tube again and watch the sides of the test tube and the mercury(II) oxide.  Record your observations.

4. Test the gas released with the glowing splint.

Questions

1. If the HgO decomposes, you would expect mercury and oxygen to form.  What observation proved that this is a decomposition reaction?

Experiment:
The decomposition of ammonium carbonate

Apparatus

	Ammonium carbonate

Litmus paper

Lime water
	Anhydrous copper(II) sulfate

2 test tubes

Stopper and delivery tube
	Large beaker or trough

 Bunsen burner

Watch glass


Method

1. Add a teaspoonful of the white ammonium carbonate powder to a test tube.

2. Attach a rubber stopper and delivery tube to the test tube.

3. Heat the ammonium carbonate very gently by waving the test tube and its contents back and forth in and out of the Bunsen flame.  As the heating proceeds you should recognize the smell of the product that is released.

4. Observe the amount of the white powder inside te test tube.

5. Test the acidity of the gas released from the mouth of the delivery tube with moist red and blue litmus.  Record your observations.

6. Bubble the gas through a solution of clear lime water to test for carbon dioxide.

7. Observe the droplets formed inside the cooler areas of the test tube and delivery tube. Test with anhydrous copper(II) sulfate.

Questions

1. Which gas is produced?

2. What do we test for with the anhydrous copper sulfate?

3. Write down a balanced chemical equation for this decomposition reaction.

(NH4)2CO3 → 2NH3 + CO2 + H2O

Can also do the decomposition of water with electrolysis and the decomposition of copper(II) chloride by electrolysis and also lead(II) bromide

D.
SYNTHESIS REACTIONS

Experiment:
Synthesis reaction between hydrogen chloride gas and ammonia

Apparatus

	HCl(c)
	Ammonium hydroxide solution(c)


Method

1. Bring open bottles of the two liquids close together.  The fumes intermingle outside the bottles in the surrounding air.

2. A synthesis reaction occurs and a white smoke is visible.

3. The “smoke” is solid ammonium chloride particles.

NH3 + HCl → NH4Cl

KNOWLEDGE AREA:
CHEMICAL SYSTEMS

A.
GLOBAL SYSTEMS - THE WATER CYCLE

Experiment:  Investigating the change in temperature when heating ice
Apparatus

	Thermometer
Ice

Bunsen burner
	Glass beaker

Tripod stand and Wire gauze


Method

1. Fill a glass beaker half with crushed ice.  Measure the temperature with a thermometer and note it in a table.
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2. Place the beaker on a gauze wire on a tripod stand.  Gently heat the beaker using a Bunsen burner.

3. While stirring continuously, measure the temperature every 30 seconds.

4. Continue stirring and measuring the temperature until the water has boiled for 3 minutes.

5. Make observations of the change in the phases as you continue heating the mixture of ice and water.

6. Note all your temperature readings in a table.

Questions:

1. What variables did you take into account in this experiment?

2. Which factors do you think could influence your results?

3. What are you measuring in this experiment?

4. Plot a graph, placing temperature (in °C) on the vertical axis and time (in minutes) on the horizontal axis.
5. At what temperatures does heating not result in a temperature rise?
6. What changes occur at these temperatures?
7. Explain what happens when the water molecules are changing phase.
PROPERTIES OF WATER - STRONG ICE

Learners have to realize that, although almost all solids and liquids expand when the temperature is raised, water is one of the few substances that expands as it freezes.  A quantity of water will occupy more space as a solid than it will as a liquid.  The expansion of water as it freezes into ice occurs because hydrogen bonding pulls the molecules into an open crystalline structure that occupies more space than liquid water.  The release of heat in the change of state causes a transfer of energy.  If the system expands, it is doing work on the surroundings and energy is being transferred from the system.

Experiment : 
Expansion of water – energy exchange

Apparatus 
Activity 1:

	Freezer

4(quart-size) ziploc bags

Small tin with lid

Sticky tape
	4 cans of diet soda

4 cans of regular soda

Small plastic pot with cover

3 pencils


Activity 2:

	Small glass vial or bottle with screw on cap

Salt
	Empty can

Water, ice


Method

Activity 1
1. Two days prior to the lesson put each can of soda pop into a ziploc bag and place into a freezer.  Fill the plastic pot to the brim with water, put the cover on, and place into a freezer.  Fill a tin to the brim with cold water.  Press on the lid as hard as you can, without spilling the water.  Put a bottle top on the lid.  Put two pencils under the tin and one pencil on the bottle top.  Wind sticky tape around the two bottom pencils on both ends looping it around the top pencil. (See illustration on following page).  Place the tin into a freezer.
2. Begin the presentation by having the learners examine the soda pop cans in their ziploc bags.
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The contents of the cans should freeze and alter the shape of the cans.  Some of the cans may even have burst (diet pepsi often does).  The cans can be left frozen, or they can be thawed and the liquid poured out of the cans that may have burst.  Display the cans in their ziploc bags in the class for the learners to examine them.  Ask the learners to describe what they see.  Ask them to hypothesize as to what could have caused the cans to alter their shape or even split some cans.   Learners observed that the cans had been frozen.  Discuss the relationship of matter, energy, and the giving up of heat in the change of phase.  Discuss and conclude that there was a transfer of energy and forces from the system were at work.  If the system expands it is doing work on the surroundings and energy is being transferred.  Examine the plastic pot.  (When the water freezes, it should lift the cover.)  Examine the tin and the pencils.  (The lid should have been pushed up by the ice and the pencil may have broken.) 

Activity 2

1. Fill an empty can with cold water, ice, and a teaspoon of salt.  Fill a small vial or bottle to the brim with water.  Carefully screw on the cap tightly.  Place the vial or the bottle into the can with the water, ice, and salt.  After about ten or fifteen minutes, either the vial or bottle will crack, or the plastic cap will crack.

2. Observe the results.  Discuss and conclude that putting salt in water lowered the freezing point.

Ask the learners why the water got bigger and pushed outward as it froze.   After their answers, explain that the reason water expands when cooled below 4 degrees Celsius is due to hydrogen bonding.  Hydrogen bonding forms a weak link between hydrogen atoms and oxygen atoms of adjacent water molecules.  At higher temperatures hydrogen bonding does not affect water because the water molecules are too far apart for any interaction to occur.  Once the temperature drops to 4 degrees Celsius, the molecules have less kinetic energy and are closer together.  Water is polar.  The positive ends of some water molecules attract the negative ends of other molecules.  When water reaches 4 degrees Celsius the molecules have been pushed as close to one another as they will be.  Below 4 degrees the water molecules begin to align themselves into a crystal lattice structure of ice.  This requires the water molecule to widen the angle between the oxygen-hydrogen single bonds from the usual 104,5o.  In order for the water molecules to make the maximum number of hydrogen bonds the molecules move farther apart causing the ice to have a greater volume.  As a result ice expands.

B.
IONS IN AQUEOUS SOLUTION

Experiment:
Mixing ionic solutions

Apparatus

	Distilled water

7 test tubes

Test tube rack

Medicine droppers

6 beakers
	Sodium sulfate

Copper(II) chloride

Sodium carbonate

Magnesium sulfate

Sodium hydroxide

Hydrochloric acids

Bromothymol blue


Method

1. Make solutions of the salts mentioned above by dissolving 1 teaspoonful on 50 ml water.  Label each solution.

2. Add the dilute solutions of hydrochloric acid and sodium hydroxide to another 2 labeled beakers.

3. Add 2 ml of the solutions to 6 labeled test tubes as follows: one with sodium sulfate, one with magnesium sulfate, two with sodium carbonate and two with copper(II) chloride.

4. Mix the sodium sulfate and one of the copper(II) chloride solutions.  Observe any changes.

5. Mix the magnesium sulfate and one of the sodium carbonate solutions.  Observe any changes.

6. Mix the other sodium carbonate in the 2nd test  with the 2nd copper(II) chloride test tube content.  Observe any changes.

7. Note the speed of the reactions.

8. Pour 0,5 ml NaOH solution into a clean test tube. Add 0,5 ml HCl into another test tube.

9. Add a drop of the bromothymol blue indicator to both solutions.  Note the colours.

10. Use the medicine dropper to add HCl solution (without indicator), one drop at a time, to the NaOH solution containing the bromothymol blue indicator until it turns green.  Add one more drop of HCl.  The solution will turn yellow

Sodium sulfate and copper(II) chloride:

	Ions
	Na+
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All ions remain in solution.  No final reaction

Sodium carbonate and magnesium sulfate:

	Ions
	Na+
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Magnesium and carbonate ions stay together, forming an insoluble salt, magnesium carbonate

Sodium carbonate and copper(II) chloride:

	Ions
	Na+
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The copper and carbonate ions stay together, forming an insoluble salt, copper(II) carbonate

C.
ACIDIC WATER AND THE LITHOSPHERE

Experiment:
Reaction of a carbonate with a dilute acid

Apparatus

	3 test tubes

sodium carbonate

calcium carbonate (marble chips or limestone)
	HCl(dil) or HNO3(dil)

spatula or spoon

copper carbonate


Method

1. Place a spatula full of the sodium carbonate in test tube 1, calcium carbonate in test tube 2 and copper carbonate in test tube 3.

2. Pour 1 ml of the dilute hydrochloric acid to all three test tubes.  Record your observations.

3. Repeat with nitric acid and record your observations.

4. Test with a burning match – if it becomes extinguished - it is carbon dioxide.

Questions

1. Which gas is released?

2. Write down the balanced chemical reactions

Balanced equations:

Na2CO3 + 2HNO3 → 2NaNO3 + H2O + CO2
Ca2CO3 + 2HNO3 → Ca(NO3)2 + H2O + CO2
CuCO3 + 2HNO3 → Cu(NO3)2 + H2O + CO2
D.
HARD AND SOFT WATER

Experiment:
Hardness of water in the environment

Apparatus

	10 cm3 samples of water from different sources (e.g. sea water, bore-hole, lagoon, pond, tap water, boiled tap water, bottled water, distilled water, distilled water with a little sodium chloride dissolved in it, distilled water with a little calcium chloride dissolved in it, etc)
	Soap solution (not dishwashing liquid or detergent)

Dropping pipette or syringe

Test tubes

Test tube rack


Method

1. Measure 2 cm3 of the water in a test tube.

2. Use the dropping pipette or syringe to add a drop of soap solution to the water.

3. Shake the tube and see if you get a lather that last more than a few seconds.

4. If you don’t add two or three more drops of soap solution and shake again, until you get a lather that lasts.

5. Write down the total number of drops of soap solution added.

6. Observe if any scum (white precipitate) has formed.

7. Describe the appearance of the water, including the surface.

8. Note your results in a table.

E.
ELECTROLYTES

Experiment:  Investigate the electric conductivity of various substances

Set up an electric circuit as shown:

(a)
Solid salt crystals
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	a)
Salt crystals in the solid phase

Use salt crystals of various ionic substances (NaCI, KNO3, MgSO4, CUSO2, KI, etc.)

Touch a large crystal of each type of salt with the loose ends of the leads (red and black wires).  Take care that the leads themselves do not touch.  Close the switch and take readings on the ammeter.  Note your results in the following table:


	Ionic crystals
	Ammeter reading (A)
	Answer the following questions:

	NaCl

KNO3
MgSO4
CUSO4
CuCl2
KI
	
	1. Is there any reading on the ammeter for a specific crystal?

2. Is there a flow of charge through the circuit?

3. Are any of the crystals a conductor of electricity?  Explain.


(b)
Different liquids

Connect the crocodile clips to 2 carbon rods.  Test the conductivity of various solutions.  Note the ammeter reading after closing the switch.

	Liquid
	Ammeter reading

	Pure water

Benzene

Methanol/methylated spirits

Turpentine

Paraffin

Diluted HCl

Diluted NaoH
	


Questions:

4.
Which of the liquids conduct an electric current?

5.
Write down the names of those that you think contain ions in their molecular structure.  See if you can find any correlation between the existence of ions and the conductivity of the solution.

(c)
Solutions of salts

Test the ability of solutions of various salts for their conductivity:

A solution of NaCl and a solution of copper sulfate in water, etc.

	Salt solution
	Conductor?

	NaCl(aq)

MgSO4(aq)

KNO3(aq)

Sugar
	


F.
PRECIPITATION REACTIONS

Experiment:
Test for the presence of chloride, bromide, iodide and carbonate ions in solution

Apparatus








The following solutions:

	4 test tubes

Test tube rack

7 medicine droppers
	Silver nitrate (0,02 M)

Sodium chloride (0,1 M)

Potassium bromide (0,1 M)

Potassium iodide (0,1 M)

Sodium carbonate (0,1 M)

Nitric acid (dilute)


Method

1. Copy the table below.

2. Mark test tubes A, B, C and D.  Use a clean medicine dropper and transfer sodium chloride (A), potassium bromide (B), potassium iodide (C) and sodium carbonate (D) into each of the four test tubes to a depth of about 1 cm.

3. Use a clean medicine dropper.  Transfer the same amount of silver nitrate to each test tube.  Mix the two solutions in each tube by stirring with a clean glass rod or gently shake the test tube.

4. If you use the same glass rod to stir the various solutions, wash the rod with clean water before you insert it into a next test tube.

5. Leave the test tubes undisturbed while you make your observations.

6. Carefully pour off the liquid from the solid in each test tube.  Use another clean medicine dropper and add a few drops of nitric acid to the solid in each test tube.

7. Observe if the precipitate dissolves and any gas formed, colour changes or heat released.

	
	NaCl
	KBr
	KI
	Na2CO3

	Adding silver nitrate
	
	
	
	

	Adding nitric acid
	
	
	
	


Questions

1. Which precipitates are coloured?

2. Write down a chemical reaction and indicate the phases.

3. Name each precipitate.

Experiment:
Flame tests for some positive metal ions

Apparatus

	Length of nichrome wire

Shallow container (watch glass) containing some HCl(c) (5 M)

Non-luminous gas or other flame (Bunsen burner) (not a candle)
	Any metal salt (Approx. 0.5M solutions of e.g. copper(II) sulfate, potassium nitrate, sodium chloride, calcium chloride, barium chloride, lead(II) nitrate lithium chloride salt)


Method

1. Dip the wire in the HCl(c) and then in the non-luminous flame.  Repeat until there is no colour given to the flame.  The nichrome wire is then free of all contaminants.

2. Dip the wire into the concentrated acid, then into the salt solution tested and finally into the flame.

3. Observe the colour of the flame produced. 

4. Clean the flame test wire, then test another known test solution. Keep going until you have recorded the colour of all of the known solutions.

5. Test some unknown solutions.

We investigate barium, calcium, copper, lead, potassium and sodium, as they give readily identifiable colours.  The flame test wires should be cleaned between each test by dipping in nitric acid and heating.  Sodium in particular is difficult to remove, and learners will end up thinking everything contains sodium or makes an orange flame! The expected colours are shown in the table below:

	metal
	flame colour
	metal
	flame colour

	barium
	light green
	lead
	blue/white

	calcium
	brick red
	potassium
	lilac

	copper
	blue/green
	sodium
	bright orange

	
	
	Lithium
	red


What's it all about?  When solutions of metals are heated in a Bunsen burner flame, they give off characteristic colours, e.g. sodium makes the flame turn bright orange – this is the same orange colour made by sodium street lamps and many fireworks. You can be an analytical chemist or forensic scientist in this activity, by finding out what colour flames different metals make, and working out the identity of some unknown metal solutions.

Sources:

1. Viva Physical Sciences Gr 10, Learner’s Book.  Lombard, E, et al. Vivlia Publishers & booksellers (PTY) Ltd., 2007.

2. OBE for FET Physical Science Gr 10, Learner’s Book. Brookes, D et al.  Nasou Via Afrika.  2005

3. Oxford Successful Physical Science gr 10, Learner’s Book.  Broster, P, et al.  Oxford.  2007

4. OBE Physical Science Gr 10, Learner’s Book. OBE panel. OBE Publishers.  2008

5. Focus on Physical Science.  Grade 10.  Dillay, L, et al.  Maskew Miller Longman.  2008

6. http://www.iit.edu/~smile/ch9117.html
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INSTRUCTIONS


This question paper consists of 10 pages and EIGHT questions.  Please              ensure  that your paper is complete.

1. Answer ALL the questions.

 
2. This paper consists of TWO sections:

SECTION A     (20 marks)

SECTION B     (80 marks)
3. Answer SECTION A on the enclosed answer sheet and staple it onto the front your answer book.
4. Non-programmable calculators may be used.
5. Number the answers correctly according to the numbering system used in this question paper.
6. A data sheet is attached.
7. Please write neatly and clearly.
SECTION A
QUESTION 1      





ONE-WORD ITEMS
Give ONE word / term for each of the following descriptions.  Write only the word/term next to the question number (1.1 - 1.4) on the answer sheet.
1.1
A region of space in which the probability of finding an electron is high.
(1)



   (1)

1.2
………………..is the temperature at which a solid completely changes into a liquid.
(1)









   (1)

1.3
…………  occurs when a solid changes directly into a gas. 
(1)

1.4
The physical quantity that is a measure of the average kinetic energy of the particles of a substance.
(1)




[4]

 QUESTION 2
INSTRUCTIONS
Choose only the answer, which in your opinion, is the correct or best one and mark the appropriate block on the ANSWER SHEET with a cross (X).
If more than one block is marked, no marks will be awarded for that answer.
Attach the completed answer sheet onto the front of your answer script.
EXAMPLE
QUESTION:
The symbol for the SI unit of time is .....

A
t

B
h

C
s

D
m

	ANSWER
	A
	B
	C
	D


2.1
The normal valency of metal A in the formula  [image: image41.png]A,0,



  is


A
3


B
-2


C
4


D
6
(2)

2.2
The elements calcium and magnesium have similar chemical properties because they both have the same ….


A
atomic number.


B
mass number.


C
number of valence electrons.


D
number of completely filled energy levels.
(2)

2.3
In which one of the following substances is there no covalent bonding?


A
chlorine


B
water


C
aluminium chloride


D
iodine
(2)

2.4
The total number of electrons needed to completely fill all the orbitals in an atom’s second principal energy level.


A
2


B
8


C
16


D
32
(2)

2.5
The following equation represents the forming of a cation.


A
[image: image43.png]Ca + 2¢~ — Ca**





B
[image: image45.png]Cl+ e~ — CI”





C
[image: image47.png]F - F~ + e~





D
[image: image49.png]K - K+ e~




(2)

2.6
Which ONE of the following has the same electron configuration as a potassium ion?


A
[image: image51.png]Na*



 


B
[image: image53.png]Mg**





C
[image: image55.png]AlPF





D
[image: image57.png]cl™




(2)

2.7
The atomic number of an element is determined by the number of .....


A
Protons + neutrons


B
Protons + neutrons + electrons


C
Nucleons


D
Protons
(2)

2.8
Consider the isotope  [image: image59.png]25;
25X



.  A nucleus of this atom contains .....


A
12 neutrons and 13 protons


B
12 protons and 25 neutrons


C
12 protons and 13 neutrons


D
12 neutrons and 25 protons
(2)
TOTAL SECTION A:  20

SECTION B

QUESTION 3
The following information is printed on a box of Rehidrat:  Each 14 g sachet of powder contains:  sodium chloride 0,44 g, potassium chloride 0,38 g, sodium bicarbonate 0,42 g, glucose 4,1 g sucrose 8,1 g.

3.1
Give the common / traditional of:

3.1.1
Sodium chloride.
(1)

3.1.2
Sodium bicarbonate.
(1)

3.2
What type of bond is found in:

3.2.1
Potassium chloride.
(2)

3.2.2
Glucose.
(2)

3.3
Use a Lewis-structure to represent the formation of the cation in 3.2.1.
(2)

 3.4
Use a Lewis-structure to represent the formation of the anion in 3.2.1.
(2)

3.5
Use a Lewis-structure to represent the compound in 3.2.1.
(2)




[12]

QUESTION 4

4.1
Give the name of the group, on the Periodic Table, to which each of  the following elements belong.


4.1.1
Magnesium
(2)


4.1.2
Chromium
(2)


4.1.3
Argon
(2)


4.1.4
Bromine
(2)

4.2
Give the symbol of:


4.2.1
the first metal on the Periodic Table.
(2)


4.2.2
the first non-metal on the Periodic Table.
(2)

4.3
How many atoms are there in the following compounds?


4.3.1
[image: image61.png]NH,




(2)


4.3.2
[image: image63.png]



(2)





[16]

QUESTION 5

5.1
Write down the names of the following compounds.


5.1.1
[image: image65.png]NH,NO,




(2)


5.1.2
[image: image67.png]CuCO,




(2)


5.1.3
[image: image69.png]K,Cr, 0,




(2)

5.2
Write down the formulas for the following compounds.


5.2.1
mercury(II)oxide
(2)


5.2.2
sodium sulphite
(2)


5.2.3
sodium sulphide
(2)

5.3
[image: image71.png]


 (butane gas) burns in oxygen to form carbon dioxide and water.


Rewrite the equation by making use of symbols and balance the equation.
(3)

5.4
Explain what an exothermic reaction is.
(2)





[17]

QUESTION 6

Element  [image: image73.png]


  is given.
6.1
Draw an energy level diagram for this element.
(3)
6.2
Draw the shape of the orbital in which the bonding electrons (single electrons) are found. 
(2)
6.3
This element reacts with hydrogen.

6.3.1
What type of bonds are formed?
(2)

6.3.2
Explain, using orbital diagrams, how the bonds in 6.3.1 are formed.
(5)
6.6
Write a balanced equation for the reaction that takes place when this element reacts with hydrogen. 
(2)




[14]

QUESTION 7

7.1
Write the balanced equation for this chemical change.
(2)

7.2
What mass of hydrogen is needed, together with nitrogen, to produce 80 g ammonia?
(4)

7.3
What mass of ammonia can be prepared if 100 g of nitrogen is used?
(3)




[9]

QUESTION 8
Water is an exceptional liquid in many respects and makes life on earth possible.  The heating curve for water is shown below.

8.1
Which phase change is represented by the following letters:


8.1.1
B?
(2)


8.1.2
D?
(2)

8.2
Explain briefly why the temperature does not increase during this phase change.
(2)

8.3
Explain the meaning of the concept latent heat.
(2)

8.4
What does the part of the graph labelled E, represent?
(2)

8.5
We normally feel cold when the snow starts melting on the mountains.  Give a reason for this phenomenon.
(2)





[12]
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VRAAG 1
	1.1
	Orbital / orbital
	(1)

	1.2
	Smelting / melting
	(1)

	1.3
	Sublimasie / sublimation
	(1)

	1.4
	Temperatuur / temperature
	(1)

	
	
	[4]


VRAAG 2

	2.1
	A
	B
	C
	D

	2.2
	A
	B
	C
	D

	2.3
	A
	
	C
	D

	2.4
	A
	B
	C
	D

	2.5
	A
	B
	C
	D

	2.6
	A
	B
	C
	D

	2.7
	A
	B
	C
	D

	2.8
	A
	B
	C
	D

	TOTAAL







(8 x 2 = 16 )

TOTAAL AFDELING A : 20

	

	20


AFDELING B / SECTION B
VRAAG / QUESTION 3

3.1.1
tafelsout / table salt     ((
(1)

3.1.2
koeksoda / baking soda (bicarb) (( 
(1)

3.2.1
ionies / ionic  ((
(2)

3.2.2
kovalent / covalent   ((
(2)

3.3.1
Kx   →   K+    +    e-  ((
(2)

3.3.2
[image: image76.png]


     + e-       → [image: image78.png]


  [image: image80.png]



(2)
3.3.3
  K+ [image: image82.png]


      ((
(2)
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VRAAG / QUESTION 4
4.1.1
Alkali-aardmetale / alkali earth metals   ((
(2)

4.1.2
oorgangselemente / transition elements   ((
(2)

4.1.3
Edelgasse / noble gasses    ((
(2)

4.1.4
Halogene / halogens   ((
(2)

4.2.1
[image: image84.png]


    ((
(2)

4.2.2
[image: image86.png]


    ((
(2)

4.3.1
4    ((
(2)

4.3.2
8    ((
(2)



[16]

VRAAG / QUESTION 5
5.1.1
ammoniumnitraat / ammonium nitrate    ((
(2)

5.1.2
koperkarbonaat / copper carbonate    ((
(2)

5.1.3
kaliumdichromaat / potassium dichromate   ((
(2)

5.2.1
[image: image88.png]HgO



    ((
(2)

5.2.2
[image: image90.png]Na,S0;



    ((
(2)

5.2.3
[image: image92.png]Na,S



    ((
(2)

5.4
[image: image94.png]2C,H,, + 130, v — 8C0, + 10H,0



   ( bal (
(3)

5.5
Reaksie waartydens hitte afgegee word. Reaction where heat is released. ((
(2)




[17]

VRAAG / QUESTION 6
6.1



                                    (( including labels

	↑↓
	↑
	↑
	2p

	↑↓

	2s



                         ( including label 

	↑↓

	1s




(3)

6.2
                                                ((   (Don’t laugh – do better)



(2)

6.3.1
kovalent / covalent  (
(1)

6.3.2
1s-orbitaal van waterstof  ( en 2p-orbitaal van suurstof oorvleuel  (

1s orbital of hydrogen overlaps with 2p orbital of oxygen  


Elektrone paar / electrons pair (

Teenoorgestelde spin / opposite spin (

Sp-sigma-kovalente binding / covalent bond (


(5)

6.3.4
2 H2O   +   O2  (  (    2H2O  ( bal (
(3)



[14]

VRAAG / QUESTION 7
7.1
[image: image96.png]3H,+ N, — 2NH,



    ((
(2)

7.2
34 g [image: image98.png]NH,



  (  benodig / needs  6 g [image: image100.png]


   (

80 g [image: image102.png]NH,



  benodig / needs   [image: image104.png]


(

                                         [image: image106.png]14,12



g [image: image108.png]


   (
(4)

7.3
28 g [image: image110.png]


     [image: image112.png]


  34 g [image: image114.png]NH,



  (

100 g  [image: image116.png]


  [image: image118.png]o, 3#x100
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 g [image: image120.png]NH,



   (
(3)
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VRAAG / QUESTION 8
8.1.1
smelting / melting    ((
(2)

8.1.2
verdamping / evaporation    (( 
(2)

8.2
Tydens faseverandering (word die energie gebruik om die intermolekulêre kragte te breek (oorkom).  (

During a change of phase the energy is used to break the intermolecular forces.  
(2)

8.3
Die warmte wat tydens ‘n faseverandering opgeneem of afgegee word.  


The heat released (or absorbed during a change of phase.  (
(2)

8.4
Toename van temperatuur ( soos die stoom verhit word.(

Increase in temperature  as the steam is heated.
(2)

8.5
Soos die sneeu smelt koel die lug baie af, (want energie word uit die omgewing opgeneem.   (

As the snow melts the air will cool off, due to the energy taken from the surrounding.
(2)




[12]

TOTAAL / TOTAL:  100.

Hierdie memo bestaan uit 5 bladsye.
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Always make sure that the carbon rods (electrodes) do not touch each other during the investigation and are thoroughly rinsed after each investigation.





Investigate three types of substances:


salt crystals in the solid state


different liquids.


solutions of salts.
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