[image: image1.png]




Topic C2: Elements, compounds and mixtures
Learner resource

Instructions and answers for teachers

These instructions cover the learner resource activity which can be found on page 17. These activities support OCR GCSE (9-1) Gateway Science Chemistry A.

When distributing the activity section to the learners either as a printed copy or as a Word file you will need to remove the teacher instructions section.
Answers are shown in grey.
Activity 1 – Atoms and elements in compounds

1.
How many different elements are in the following compounds?
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H2O
H2SO4
NaOH 
K2Cr2O7
NaHCO3
2.
How many atoms in total are in the following compounds?
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AgBr
BaF2
CH4
FO2
Ga2O3
 H2CO3

3.
How many of each element are in each of the following compounds?

Low demand:

KCN
LiOH
MgCO3
NH4Br
O2F2
POCl3
Sb2OS2

Moderate demand:


Mg(OH)2
W(CO)6 
Al2BeO
Ba(SCN)2
CH2(OH)2
Cd(N3)2

High demand:


(CH3)3CCl
Cr2(SO4)3
(NH2)2CO
Pb(NO3)2
Sr(MnO4)2
Ti(CHO2)2
      
4.
Extension task

Which substance, clay or talc, has the most atoms? 

How many atoms are there in each substance?

Clay     MgNaAl5(Si4O10)3(OH)6           or          Talc     Mg3(Si4O10)(OH)2

Activity 2 – Naming compounds

	Easy
	Medium
	Hard

	Formula
	Name
	Formula
	Name
	Formula
	Name

	AgBr
	silver bromide
	CCl4
	carbon (tetra)chloride
	BaCrO4
	barium chromate

	ZnI2
	zinc iodide
	NO2
	nitrogen dioxide
	K2Cr2O7
	potassium dichromate

	HBr
	hydrogen bromide
	MnCO3
	manganese carbonate
	MgCrO4
	magnesium chromate

	CuS
	copper sulfide
	KClO3
	potassium chlorate
	FeCO3
	iron carbonate

	SiCl4
	silicon chloride
	V2O3
	vanadium oxide
	LiBrO3
	lithium bromate

	AlCl3
	aluminium chloride
	KMnO4
	potassium manganate
	Pb(NO3)2
	lead nitrate


Activity 3 – Chromatography (true/false)
Write your answer in the box provided.

Some questions have more than one answer.
1. 
Chromatography is:
	A
	A way to separate similar chemicals
	

	B
	A way to change the colour of inks
	

	C
	A tool used to analyse chemicals
	

	
	
	


2. 
The liquid in a TLC is called:
	A
	The solution
	

	B
	The solvent
	

	C
	The mobile phase
	

	D
	The stationary phase
	

	
	
	


3. 
The more ink in a spot:

	A
	The bigger it is
	

	B
	The further it moves
	

	C
	The darker the colour
	

	D
	The larger the Rf value
	

	
	
	


4. 
In the diagram:
	A
	Mixture B contains at least 2 substances
	

	B
	A and C are the same mixture
	

	C
	All three have one substance in common
	

	D
	C has the smallest Rf value
	

	
	
	


5. 
The solvent front is shown by:
	A
	Z
	

	B
	X
	

	C
	W
	

	D
	Y
	

	
	
	


6. 
The Rf can be worked out by:
	A
	Z/X
	

	B
	X/Z
	

	C
	X/Y
	

	D
	Z/Y
	

	
	
	


7. 
The Rf for the lowest spot on C could be:
	A
	1.00
	

	B
	0.75
	

	C
	0.50
	

	D
	0.25
	

	E
	Compared to previous similar tests
	

	
	
	


8. 
A chemical will travel less far up the plate if:
	A
	It is darker
	

	B
	It ‘sticks’ to the plate more
	

	C
	It is heavier
	

	D
	It sticks to the solvent less
	

	E
	It is left for less time
	

	F
	There is more of it
	

	
	
	


9. 
The sample:

	A
	Does not match ink 1
	

	B
	Could contain ink 2
	

	C
	Could contain ink 4
	

	D
	Has five substances in it
	

	E
	May be a mix of 2 and 4
	

	F
	May be a mix of 3 and 4
	

	
	
	


10. 
On the plate:
	A
	Ink 4 contains one substance
	

	B
	There are 5 different substances in total
	

	C
	The sample could contain more than one ink
	

	
	
	


Activity 4 – Relative formula mass (Mr)
Work out the relative formula masses of the substances shown below. You will need a Periodic Table to help you with these. You can also use a calculator.

Foundation:

1. 
O2



2. 
Cl2



3. 
CO2


4. 
NH3



5. 
KOH



Higher:

6. 
Al2O3


7. 
Ca(OH)2

8. 
Fe2O3


9. 
CaCO3



10. 
(NH4)2SO4
11. 
B2H6



12. 
Na2CO3


13.
Fe2(SO4)3

14.
Zn(OH)2


15. 
HNO3



16. 
Ca(HCO3)2


Extension: 

Hint – treat •XH2O like (H2O)X [e.g. treat Na2CO3•10H2O like Na2CO3(H2O)10]

17. 
Na2CO3•10H2O
    
18.
MgSO4•7H2O


19.
CuSO4•5H2O

…

20.
FeSO4•7H2O

…

Activity 5 – Empirical Formula Worksheet
Answer the questions below.

1. In an experiment, it was found that 11.775 g of Sn combined with 3.180 g of O. Write the empirical formula and name the compound that is formed. 

2. A compound is 44.82% potassium, 18.39% sulfur, and 36.79% oxygen by mass. Write the empirical formula and name the compound. 

3. A compound is 52.0% zinc, 9.6% carbon, and 38.4% oxygen by mass. Calculate the empirical formula of the compound. 


4. A compound contains 21.6% Na, 33.3% Cl, and 45.1% O by mass. Write the empirical formula and name the compound that is formed.

5. A compound is 19.3% Na, 26.9% S, and 53.8% O by mass. What is its empirical formula?


6. A compound is 21.20% nitrogen, 6.06% hydrogen, 24.30% sulfur, and 48.45% oxygen by mass. Write the empirical formula and name the compound.

7. A compound is 24.7% calcium, 1.2% hydrogen, 14.8% carbon, and 59.3% oxygen by mass. Write the empirical formula and name the compound.

8. An experiment uses a catalyst that is 23.3% Co, 25.3% Mo, and 51.4% Cl by mass. What is the empirical formula of the compound? (HINT if you get half values e.g. C1.5H4 try doubling everything ( C3H8)

Activity 6 – Ionic bonding
Answer the questions below.


1. Ionic bonding is where electrons are                                      and accepted by atoms to form ions which are held together by                                                        .  

2. 
Complete the diagrams below to show how ions form.  
3
Use words to explain how lithium and bromine become charged and bonded.


4.
Look at the reaction below. 
(a) Complete the diagram by adding in dots (•) and crosses (x) to show the electrons on the elements and the ionic compound formed.

(b) Which element is oxidised and which element is reduced? 
oxidised: 
reduced: 

5. 
The structure below is how ionic compounds form. 

Add positive and negative charges to the diagram and write down the type of structure this is.


Type of structure:
6.
Circle the properties that are shown by ionic compounds. 

low melting point                  high melting point         

can conduct when molten

can bend

cannot dissolve     


form irregular structures

cannot conduct when solid     
form crystals

can be liquids at room temp

7. 
Complete the equations below:




8.
The table below shows information about three substances. 

(a) 
Complete the table.

	Substance
	Element or compound?
	State
	Conducts electricity?
	Can bend?

	Li
	element
	solid
	yes
	yes

	LiCl
	compound
	solid
	sometimes
	no

	Cl2
	element
	gas
	no
	N/A


(b)
Use your understanding of bonding and structures to explain the properties shown by the yellow highlighting in the table.
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Activity 1 - Atoms and elements in compounds

1.
How many different elements are in the following compounds?

H2O
H2SO4
NaOH 
K2Cr2O7
NaHCO3
2.
How many atoms in total are in the following compounds?
AgBr
BaF2
CH4
FO2
Ga2O3
 H2CO3

3.
How many of each element are in each of the following compounds?

Low demand:

KCN
LiOH
MgCO3
NH4Br
O2F2
POCl3
Sb2OS2

Moderate demand:


Mg(OH)2
W(CO)6 
Al2BeO
Ba(SCN)2
CH2(OH)2
Cd(N3)2

High demand:


(CH3)3CCl
Cr2(SO4)3
(NH2)2CO
Pb(NO3)2
Sr(MnO4)2
Ti(CHO2)2
      
4.
Extension task

Which substance, clay or talc, has the most atoms? 

How many atoms are there in each substance?

Clay     MgNaAl5(Si4O10)3(OH)6           or          Talc     Mg3(Si4O10)(OH)2

Activity 2 – Naming compounds

	Easy
	Medium
	Hard

	Formula
	Name
	Formula
	Name
	Formula
	Name

	AgBr
	
	CCl4
	
	BaCrO4
	

	ZnI2
	
	NO2
	
	K2Cr2O7
	

	HBr
	
	MnCO3
	
	MgCrO4
	

	CuS
	
	KClO3
	
	FeCO3
	

	SiCl4
	
	V2O3
	
	LiBrO3
	

	AlCl3
	
	KMnO4
	
	Pb(NO3)2
	


Activity 3 - Chromatography (true/false)
Write your answer in the box provided.

Some questions have more than one answer.
1. 
Chromatography is:
	A
	A way to separate similar chemicals
	

	B
	A way to change the colour of inks
	

	C
	A tool used to analyse chemicals
	

	
	
	


2. 
The liquid in a TLC is called:
	A
	The solution
	

	B
	The solvent
	

	C
	The mobile phase
	

	D
	The stationary phase
	

	
	
	


3. 
The more ink in a spot:

	A
	The bigger it is
	

	B
	The further it moves
	

	C
	The darker the colour
	

	D
	The larger the Rf value
	

	
	
	



4. 
In the diagram:
	A
	Mixture B contains at least 2 substances
	

	B
	A and C are the same mixture
	

	C
	All three have one substance in common
	

	D
	C has the smallest Rf value
	

	
	
	


5. 
The solvent front is shown by:
	A
	Z
	

	B
	X
	

	C
	W
	

	D
	Y
	

	
	
	


6. 
The Rf can be worked out by:
	A
	Z/X
	

	B
	X/Z
	

	C
	X/Y
	

	D
	Z/Y
	

	
	
	


7. 
The Rf for the lowest spot on C could be:
	A
	1.00
	

	B
	0.75
	

	C
	0.50
	

	D
	0.25
	

	E
	Compared to previous similar tests
	

	
	
	


8. 
A chemical will travel less far up the plate if:
	A
	It is darker
	

	B
	It ‘sticks’ to the plate more
	

	C
	It is heavier
	

	D
	It sticks to the solvent less
	

	E
	It is left for less time
	

	F
	There is more of it
	

	
	
	


9. 
The sample:
	A
	Does not match ink 1
	

	B
	Could contain ink 2
	

	C
	Could contain ink 4
	

	D
	Has five substances in it
	

	E
	May be a mix of 2 and 4
	

	F
	May be a mix of 3 and 4
	

	
	
	


10. 
On the plate:
	A
	Ink 4 contains one substance
	

	B
	There are 5 different substances in total
	

	C
	The sample could contain more than one ink
	

	
	
	


Activity 4 – Relative formula mass (Mr)
Work out the relative formula masses of the substances shown below. You will need a Periodic Table to help you with these. You can also use a calculator.

Foundation:

1. 
O2



2. 
Cl2



3. 
CO2


4. 
NH3



5. 
KOH



Higher:

6. 
Al2O3


7. 
Ca(OH)2

8. 
Fe2O3


9. 
CaCO3



10. 
(NH4)2SO4
11. 
B2H6



12. 
Na2CO3


13.
Fe2(SO4)3

14.
Zn(OH)2


15. 
HNO3



16. 
Ca(HCO3)2


Extension: 

Hint – treat •XH2O like (H2O)X [e.g. treat Na2CO3•10H2O like Na2CO3(H2O)10]

17. 
Na2CO3•10H2O
    
18.
MgSO4•7H2O


19.
CuSO4•5H2O

…

20.
FeSO4•7H2O

…

Activity 5 – Empirical Formulae 
Answer the questions below.

1. In an experiment, it was found that 11.775 g of Sn combined with 3.180 g of O. Write the empirical formula and name the compound that is formed. 

2. A compound is 44.82% potassium, 18.39% sulfur, and 36.79% oxygen by mass. Write the empirical formula and name the compound. 

3. A compound is 52.0% zinc, 9.6% carbon, and 38.4% oxygen by mass. Calculate the empirical formula of the compound. 


4. A compound contains 21.6% Na, 33.3% Cl, and 45.1% O by mass. Write the empirical formula and name the compound that is formed.

5. A compound is 19.3% Na, 26.9% S, and 53.8% O by mass. What is its empirical formula?


6. A compound is 21.20% nitrogen, 6.06% hydrogen, 24.30% sulfur, and 48.45% oxygen by mass. Write the empirical formula and name the compound.

7. A compound is 24.7% calcium, 1.2% hydrogen, 14.8% carbon, and 59.3% oxygen by mass. Write the empirical formula and name the compound.

8. An experiment uses a catalyst that is 23.3% Co, 25.3% Mo, and 51.4% Cl by mass. What is the empirical formula of the compound? (HINT if you get half values e.g. C1.5H4 try doubling everything ( C3H8)

Activity 6 – Ionic bonding
Answer the questions below.


1. 
Ionic bonding is where electrons are                                      and accepted by atoms to form ions which are held together by                                                        .  

2. 
Complete the diagrams below to show how ions form.  
3
Use words to explain how lithium and bromine become charged and bonded.


4.
Look at the reaction below. 

(c) Complete the diagram by adding in dots (•) and crosses (x) to show the electrons on the elements and the ionic compound formed.

(d) Which element is oxidised and which element is reduced? 
oxidised: 
reduced: 

5. 
The structure below is how ionic compounds form. 

Add positive and negative charges to the diagram and write down the type of structure this is.


Type of structure:
6.
Circle the properties that are shown by ionic compounds. 
low melting point                  high melting point         

can conduct when molten

can bend

cannot dissolve     


form irregular structures

cannot conduct when solid     
form crystals

can be liquids at room temp

can undergo electrolysis     

formed by two non-metals
7. 
Complete the equations below:



8.
The table below shows information about three substances. 

(a) 
Complete the table.

	Substance
	Element or compound?
	State
	Conducts electricity?
	Can bend?

	Li
	
	solid
	yes
	yes

	LiCl
	
	solid
	sometimes
	no

	Cl2
	
	gas
	no
	N/A


(b)
Use your understanding of bonding and structures to explain the properties shown by the yellow highlighting in the table.
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Empirical formula: SnO2


Name of compound: tin(IV) oxide





Empirical formula: K2SO4


Name of compound: potassium sulfate





Empirical formula: ZnCO3








Empirical formula: NaClO3


Name of compound: sodium chlorate








Empirical formula: NaSO4





Empirical formula: N2H8SO4


Name of compound: ammonium sulfate





Empirical formula: CaH2C2O6


Name of compound: calcium hydrogen carbonate





Empirical formula: Co3Mo2Cl11





donated





electrostatic attraction





Lithium loses an electron giving it a positive charge, bromine accepts an electron giving it a negative charge. Opposite charges attract forming an ionic bond.
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oxygen





???
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          K   +   H2SO4   (   K2SO4   +                     


MgCO3   +   2HCl   (   MgCl2   +              +     





MgO   +   2HNO3   (   Mg(NO3)2   +    





NaOH   +   HCl   (             +    








H2O





H2O
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3





2





NaCl





H2O





CO2





H2





Lithium is an element which has a metallic lattice.


It has a high melting point and so is solid.


It has delocalised electrons which allow it to conduct electricity.


Metal ions form layers which can slide.








Lithium chloride is a compound.


It has an ionic lattice.


It has a high melting point so is solid.


It conducts when molten or aqueous as the ions are free to move.








Chlorine is an element with a simple covalent structure.


It has a low melting point because it has weak intermolecular forces.
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