National 4/5 Chemistry Unit 1 - Chemical Changes and Structure
Homework
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Unit 1 – Topic A: Rates of Reactions
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Homework 1 – Chemical Reactions


1. 	What is always formed in a chemical reaction?				(1)

2. 	Write three things that you might see or be able measure that would give you a clue that a chemical reaction has occurred.				(3)

3.	Choose any words from the following list that apply to the descriptions.

Precipitation	Exothermic		Endothermic		Chemical reaction	

	Effervescence	No reaction			

a) 	A piece of metal is put in a beaker of acid. The metal bubbles and fizzes as it produces a gas. The metal disappears and the beaker of acid gets hotter.									         (1½) 

b)	A dark purple crystal is ground up into a powder.				(½) 

c)	White crystals are dissolved in water. No new substance is formed but the temperature of the water drops by 4 ˚C.					(1)

d)	Two solutions are added together and a red solid forms.			(1)

e)	Wood burning.									(1)

f)	A can of Irn Bru being shaken then opened.					(1)


Homework 2 – Comparing Reaction Rates


1. 	Adding a catalyst is one way of speeding up a chemical reaction. Give three other ways of speeding up a reaction.					(3)



2.	Answer TRUE or FALSE.

a) Chips cook faster in oil at 300°C than they do at 200°C.
b) Compared to coal dust, lumps of coal burn slowly.
c) A less concentrated acid reacts faster than a more concentrated acid.
d) Plants grow faster in cold weather than they do in warm weather.
e) A catalyst is used up in a chemical reaction.
f) Powdered magnesium will burn more quickly than magnesium ribbon.		(3)




3.	Some students carried out the following experiments to investigate the rate of reaction between magnesium and hydrochloric acid.
[image: ]

a)	Identify the experiment with the fastest rate of reaction.		(1)

b) 	Identify the two experiments which could be used to investigate the effect of concentration on the rate of reaction.				(1)

4. 	When Matthew added manganese dioxide to hydrogen peroxide solution, 	oxygen was produced.

	Manganese dioxide is a catalyst.


[image: ]

a)  	What will be the mass of manganese dioxide at the end of the reaction?
(1)

b)	He then wanted to see if raising the temperature to 35 oC would speed up the reaction. 

	Copy and complete the labelling of the diagram to show how he would make 	his second experiment a fair test.					

	     


												(1)

Homework 3 – Graphs of Reactions

1.	A student added magnesium ribbon to an excess of dilute sulphuric acid and measured the volume of hydrogen gas produced. The reaction stopped when all the magnesium was used up.
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	The results are shown in the table

	Time/s
	 0 
	10
	20
	40
	50
	60
	70

	Volume of hydrogen gas/cm3
	 0
	22
	36
	50
	52
	53
	53




a) 	Draw a line graph of the results	on graph paper.				(2)


b)	Using your graph, predict the volume of hydrogen produced during the first 30 seconds.									(1)


c)	The student repeated the experiment using a higher concentration of acid. The same volume of acid and the same mass of magnesium ribbon were used. What volume of hydrogen gas would have been produced after 60 seconds?										(1)


d)	Sketch a dotted line onto your graph for the reaction of the same sized piece of magnesium with acid of a higher concentration.			(1)






2. 	Sam added marble chips to hydrochloric acid and measured the volume of carbon dioxide produced until the marble chips were used up. Her results for two experiments at different temperatures are shown below:
 (
0         10       20       30        40       50       60        70       80    Time/s
0
5
10
15
20
25
30
35
40
Volume of CO
2
/cm
3
 
Experiment A
Experiment B
)

	
a)	What was the volume of gas collected after 30 seconds in experiment B?												(1)

b) 	The same mass of marble chips was used in both experiments A and B.
How can you tell this from the graph?						(1)

c)	At the start, experiment B was faster than experiment A.
How can you tell this from the graph?						(1)

d)	Which experiment was carried out at the higher temperature?		(1)

e)	Sam repeated the experiment but used double the mass of marble chips. What would be the total volume of CO2 produced in this experiment, assuming that the marble chips were still used up before the acid?												(1)

Homework 4 – Calculating Average Reaction Rates


1.	If a reaction between zinc powder and sulphuric acid produces 1g of hydrogen gas in 10 minutes what is the average rate of the reaction over this time in g per minute?								(1)

2.	An F1 car was in a race lasting 1.5 hrs, after which it was found to have used up 225 litres of fuel. What was the car’s average rate of fuel consumption in litres per minute?						(2)

3.	Hydrogen peroxide decomposes to form water and oxygen gas. The graph below shows the results of an experiment carried out to measure the volume of oxygen gas released in the reaction.

[image: ]

Calculate the average rate of the reaction over the following periods of time (remember units):
a) 0 – 10s	b) 10-20s	c) 20-45s					   (2) each

d) The experiment was repeated with half the volume of the same solution of hydrogen peroxide. What would be the total volume of oxygen gas produced?										(1)




Unit 1 – Topic B: Atomic Structure
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Homework 5 – The Periodic Table


1. 	The following grid contains the names of some non-metal elements.

[image: ]

a) Which element in the grid is a halogen?						(1)

b) Which two elements are noble gases?						(1)

c) Which element is in the same group as phosphorus?				(1)

d) Which element is in the same period as sulphur?					(1)

e) Which state will all these elements be in at room temperature?		(1)


2.	This grid contains the symbols of some elements.

[image: ]

a) Identify the alkali metal in the grid.						(1)

b) Identify the metals.									(1)

c) Which of the elements has the highest melting point?				(1)


3.	What is special about elements, compared with other substances?	(1)
	 

4.	Write down the symbols for the two elements that are liquid at room
temperature.									(1)

Homework 6 – Subatomic Particles


1. 	What is the name of the structure at the centre of all atoms?		(1)

2. 	The following grid contains statements that could apply to subatomic particles:

[image: ]

a) Identify all three statements that apply to an electron.			(1)

b) Identify the two statements that apply to BOTH a proton and a neutron.	(1)


3.	An atom contains 3 protons, 3 electrons and 4 neutrons.

a) Which element is this atom?								(1)

b) What would the total mass of this atom be? (no units required)		(1)

c) What would the overall charge be on this atom?					(1)


4.	What is the atomic number of lead?						(1)


5. 	How many electrons does an atom of aluminium contain?			(1)


6.	Explain by mentioning the names of subatomic particles, their charges
and how many of them there are why atoms are neutral.			(2)


Homework 7 – Nuclide Notation and Isotopes


1.	What are the names of the particles that affect the mass of an atom?												(1)

2. 	Write the symbol with nuclide notation for the following:

a) An atom of carbon with 6 protons and 6 neutrons.				(1)

b) An atom of chlorine with 18 neutrons.						(1)

c) An atom with 47 protons and 60 neutrons.						(1)


3.	The following grade contains the symbols of some atoms:

	A
	 
    24
Na
    11
	B
	
      14
C
         6
	C
	
           19
F
             9

	
	
	
	
	
	

	D
	
     24
Mg
     12
	E
	
     20
Ne
      10
	F
	
          12
C
            6

	
	
	
	
	
	



a) Which two atoms have the same atomic number?					(1)

b) Which two atoms have the same mass number?					(1)

c) Which two atoms have the same number of neutrons?				(1)

d) Which two atoms are isotopes?							(1)
 

4. 	What are isotopes?								(1)


5. 	A sample of chlorine contains two different isotopes, one with a mass of
35 and one with a mass of 37. The relative (average) atomic mass of the
chlorine atoms in the sample is 35.5. What does this tell you about the
amounts of each isotope in the sample?					(1)


Homework 8 – Electron Arrangements, Reactivity and Ions


1.	Write electron arrangements for the following atoms.

a) Potassium		b) Silicon								(2)


2.	Draw electron target pictures for the following atoms.

a) Sulphur		b) Calcium								(2)


3.	What is the link between the number of outer electrons in an atom and
the group number of the element?						(1)


4.	What is special about the electron arrangement of noble gases?		(1)


5.	The grid below contains information about some particles:

[image: ] 

a) Which of the particles are ions?							(1)

b) Which particle has the same electron arrangement as neon?			(1)


6.	What is the charge on the following ions?

a) Calcium ion	b) Nitride ion						(2)



Unit 1 – Topic C: Formula and Equations
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Homework 9 – Compound Names and Prefixes


1. 	Write down the elements present in the following compounds:

a) Cobalt chloride
b) Strontium oxide
c) Copper carbonate
d) Potassium sulphite									(2)

2. 	Write chemical formula for the following substances:

a) Tungsten
b) Iodine
c) Cobalt
d) Carbon monoxide
e) Carbon dioxide
f) Phosphorus trichloride
g) Dinitrogen tetroxide
h) Uranium hexafluoride									(5)
 

3. 	Use the internet to research nitrogen monoxide and nitrogen dioxide.
Write a short report comparing their formulas, properties, uses and any other interesting information you find out.
											(3)


Homework 10 – Formula of Compounds Using Valency


1. 	Write chemical formula for the following substances:

a) Sodium chloride
b) Magnesium sulphide
c) Beryllium chloride
d) Calcium nitride
e) Silicon oxide
f) Silver (I) fluoride
g) Copper (II) oxide
h) Iron (III) sulphide
i) Sodium carbonate
j) Magnesium nitrate								          (10)


Homework 11 – Word and Formula Equations


1. 	Write word equations for the following reactions:

a) Carbon reacting with oxygen to form carbon dioxide.

b) Mercury oxide decomposing to form its elements.

c) Magnesium sulphate, carbon dioxide and water are all produced when
    magnesium carbonate reacts with sulphuric acid.

d) Iron being produced when iron oxide reacts with carbon monoxide. Carbon
    dioxide is also formed.

e) Plants make glucose by reacting water and carbon dioxide together. Oxygen is
    released in the reaction.
												(5)


2. 	Write formula equations for the following reactions:

a) Calcium + Sulphur  Calcium sulphide

b) Hydrogen + Oxygen  Water

c) Sodium oxide forming from its elements.

d) Copper (II) carbonate decomposing to form copper (II) oxide and carbon
    dioxide.

e) Magnesium reacting with silver (I) nitrate to form magnesium nitrate and
    silver metal.
												(5)




Unit 1 – Topic D: Bonding and Properties
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Homework 12 – Ionic Compounds and their Properties

1. 	The grid below contains the names of some oxides.

[image: ]

a) Identify the oxides which are ionic.							(1)

b) Which two of the oxides contain a transition metal?				(1)


2.	The following grid contains the formula of some oxides.

[image: ]

a) Which of the oxides are not ionic?							(1)

b) Which of the oxides contains an alkali metal?					(1)

c) Is compound D copper (I) oxide or copper (II) oxide?				(1)


3. 	Calcium fluoride is a typical ionic compound. Write a paragraph on its properties. You should mention state at room temperature, melting point, solubility in water and conduction of electricity.															(5)

Homework 13 – Ionic Bonding 

1.	A sodium atom can react with a chlorine atom to form an ionic bond.

	A
	Sodium loses 1 electron to become an Na- ion

	B
	Chlorine loses 1 electron to become an Cl- ion

	C
	Sodium loses 1 electron to become an Na+ ion

	D
	Chlorine gains 1 electron to become an Cl+ ion

	E
	Sodium gains 1 electron to become an Na+ ion

	F
	Chlorine gains 1 electron to become an Cl- ion



	Identify the two correct statements.						(1)

2. 	Magnesium oxide is an ionic compound.

a) What is the electron arrangement of the magnesium ion?			(1)
b) Which element has atoms with this electron arrangement?			(1)
c) Write the ionic formula of magnesium oxide.					(1)

3. 	Martin set up the following experiment. 
 (
+    -
d.c power supply
copper (II) chloride solution
carbon electrodes
bubbles of chlorine gas
)





a)	Why does chlorine form at the positive electrode?				(1)

b)	Why can copper chloride conduct electricity as a solution but not as a solid?											(1)

c) 	What type of experiment is this?						(1)

d)	Write the ion-electron equation for the reaction at the negative
electrode.										(1)
4.	Many ionic compounds are coloured.

[image: ]

A student set up the following experiment to investigate the colour of the
ions in nickel (II) sulphate solution

 (
drop of nickel (II)
sulphate solution
)


a) Using the information in the table, state the colour of the sulphate ion.	(1)

b) What would the student see when he set up the above experiment?		(1)

Homework 14 – Covalent Substances and their Properties

1.	Have a look at the grid below. It contains formula of some compounds.

[image: ]

a) Which of the compounds are covalent?						(1)

b) Write the name of compound D (including the correct prefix for oxygen).	(1)


2.	This grid contains the names of some non-metal elements.

	A
	Iodine

	B
	Hydrogen

	C
	Carbon

	D
	Helium

	E
	Oxygen

	F
	Nitrogen



a) Which two elements are not gases at room temperature?			(1)

b) Which two elements are not made up of covalent molecules?			(2)

c) Which element exists as different forms, one of which is diamond?		(1)




3. 	Candle wax is a typical covalent molecular compound. Write a paragraph on its properties. You should mention its melting point, solubility in water and conduction of electricity.																			(3)

4.	Silicon dioxide (glass) is a covalent network compound. How would its          properties be different from those of candle wax?				(1)
Homework 15 – Covalent Bonding

1.	Covalent bonding occurs between non-metal atoms.

a) What is a covalent bond?								(1)

b) Why do atoms of fluorine (electron arrangement 2,7) join up into F2
    molecules?										(1)


2.	The diagram below shows a covalent bond between two atoms of hydrogen.

 (
+
+
electrons        nucleus
-
-
)

What holds the two hydrogen atoms together in a covalent bond?		(1)


3.	Draw dot and cross diagrams for the following molecules.

a) Iodine (I2)	b) Ammonia (NH3)		c) Oxygen (O2)			(3)


4. 	Draw diagrams showing the shapes of the following molecules.

a) Water (H2O)	b) Methane (CH4)							(2)


5.	Choose words to complete the following paragraph.

Covalent a)_________ substances have low melting points because they have only b)________ forces of attraction between their molecules. Covalent c)___________ substances have d)_________ melting points because they have strong covalent bonds throughout their structure.				(2)

Homework 16 – Properties and Bonding

1.	This table contains information about some substances.

[image: ]

a) Which substance is ionic?								(1)

b) Which substance is a covalent network?						(1)

c) Which covalent molecular substance is liquid at room temperature?		(1)


2.       In which of the following situations would the bulb light?	               (2)

 (
molten 
potassium 
iodide 
) (
copper
chloride
crystal
bromine 
)
3.	Tin (IV) chloride is a colourless liquid with a stinging odour that fumes in
	contact with the air.

a) What would the information above suggest about the type of bonding present
    in tin (IV) chloride?									(1)

b) Why is it unusual for tin (IV) chloride to have this type of bonding?		(1)

c) Write the formula of tin (IV) chloride.						(1)


4.	These pictures represent types of chemical bonding.

[image: ]


a) Write down the type of bonding shown in each of these pictures. Choose from
    ionic, covalent network and covalent molecular.	

b) Which picture could represent iodine monobromide?

												(2)




Unit 1 – Topic E: Mole Calculations
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Homework 17 – Formula Mass and the Mole

1. 	Calculate the formula mass of the following substances.

a) H2O
b) CS2
c) MgSO4
d) Ca(NO3)2											(4)


2.	Calculate the mass of the following.

a) 2 moles of NH3
b) 0.25 mole of CaCO3
c) 1.5 moles of CuCl2									(3)


3.	Calculate the number of moles in:

a) 10.6g of Na2CO3
b) 1g of NaCl
c) 1kg of C12H22O11										(3)


Homework 18 – Concentration of Solutions

1. 	Work out the concentration in mol/l of the following solutions.

a) 6 moles of salt dissolved in 2L of water.
b) 0.2 mole of glucose dissolved in 100cm3 of water.				(2)


2.	How many moles of solute are in each of the following solutions?

a) 100cm3 of 5mol/l hydrochloric acid.
b) 25cm3 of 0.01mol/l copper chloride solution.					(2)


3.	What volume of each of these solutions would be needed to supply 0.1 mole of solute?

a) 0.25mol/l solution of ammonia.
b) 5mol/l solution of potassium hydroxide.						(2)


4.	2g of NaOH is dissolved in 200cm3 of water.

a)	How many moles of NaOH were dissolved?					
b)	What is the concentration of the solution in mol/l?				(2)


5.	What mass of NH4NO3 is needed to make up 250cm3 of 0.1mol/l solution?
												(2)





Unit 1 – Topic F: Acids and Alkalis
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Homework 19 – Testing pH and Making Acids and Alkalis

1.	The grid shows the pH numbers and colours obtained when various solutions are tested with universal indicator.

	A
	Purple
	B
	pH 5
	C
	pH 7

	D
	pH 6
	E
	Orange
	F
	pH 14

	G
	pH 8
	H
	Red
	I
	pH 4



a) Which box (or boxes) shows a colour caused by an acid?			(1)
b) Which two boxes show alkali pH numbers?						(1)
c) Which box shows the colour produced by sodium hydroxide solution?	(1)
d) Which box shows the pH number of pure water?					(1)


2.	This grid contains the names of some oxides.

[image: ]

a) Which two oxides would produce acidic solutions when added to water?	(1)
b) Which oxide would raise the pH when added to water?				(1)
c) Which three oxides would have no effect on the pH of water?		(1)
d) Why would these oxides have no effect on the pH of water?			(1)


3. 	

Describe how you would test the pH of the water in the Figgate Burn.		(2)

Homework 20 – Acids Around

Produce an A4 poster containing carefully selected information and diagrams/pictures with one of the following titles.

Tips:
· You should not include any information in your poster that you don’t understand. 
· Try to consult more than one source of information. 
· Don’t copy large chunks of text from Wikipedia or other websites!


Titles:	Acid Rain – Causes and Effects

CO2 Production and Ocean Acidity

Acids in Food – Useful but Harmful


								6 marks for information
4 marks for presentation				          (10)


Homework 21 – Explaining Acidity

1.	The diagram below shows an experiment carried out by a student on dilute
	sulphuric acid.

[image: ]

a) Dilute sulphuric acid conducts electricity. What type particles must be
    present for a solution to do this?							(1)

b) How could the student prove that the gas produced at the negative electrode
    was hydrogen?										(1)

c) Why does hydrogen form at the negative electrode?				(1)

d) The student repeated his experiment with hydrochloric acid. Which gas would
    now be produced at the negative electrode?					(1)



2. 	Write the chemical formula for the following substances.

a) Hydrochloric acid	b) Sodium hydroxide	
c) Sulphuric acid		d) Calcium hydroxide					(2)



3.	Read the following statements.

A - The solution contains a greater concentration of OH- ions to H+ ions

B - The solution contains less OH- ions than H+ ions

C – The solution has a pH of less than 7

D – The solution has equal concentrations of H+ and OH-


Pick any of the statements that apply to:

a) Pure water	b) An acidic solution	c) An alkaline solution		(2)

 

4. 	Select either ‘increases’ or ‘decreases’ to fill the gaps below.

When an acid is diluted the concentration of hydrogen ions a)__________ and the pH b)__________. When an alkali is diluted the concentration of hydroxide ions c)___________ and the pH d)___________.					




Unit 1 – Topic G: Neutralisation
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Homework 22 – Bases and Alkalis

1. 	This grid shows the names of some ionic compounds.

[image: ]

a) Identify the base.									(1)

b) Is this base an alkali? – give a reason for your answer				(1)



2.	Bases are an important class of compounds.

a) What must a compound do for it to be classed as a base?			(1)

b) Write the names of the following bases.

	(i) ZnO	(ii) K2CO3								(1)



3.	Write formula equations, with state symbols, for the following reactions 
   	that occur when a base is added to water.

a) Solid sodium oxide reacts with water to form sodium hydroxide solution.

b) Ammonia (NH3) gas reacts with water to form ammonium hydroxide solution.

												(4)





4.	A test tube containing ammonia gas is inserted into a beaker of water containing universal indicator as shown below.

 (
water containing universal indicator
(green)
ammonia gas
)

Write down two observations that would be seen.				(2)


Homework 23 – Preparing Salts

1. 	Write word equations for the following reactions.

a) Hydrochloric acid reacting with zinc oxide.					(1)

b) Nitric acid reacting with calcium carbonate.					(1)


2. 	Write formula equations for the following reactions.

a) Hydrochloric acid reacting with potassium hydroxide.				(1)

b) Sulphuric acid reacting with magnesium oxide.					(1)


3.	Look at the following equation.
[image: ]
What are the spectator ions in this reaction?
[image: ]								(1)

4.	Equations are used to represent chemical reactions.

[image: ]

Which of these equations represents neutralisation?				(1)


5.	The first step from an instruction card to prepare a salt is shown below.

[image: ]
				
a) How would you complete the instructions for step one?				

b) After Step 1 was complete, how would a dry sample of the salt be obtained?

c) Which salt is being prepared in this reaction?					(3)



6.	Jim wants to prepare a sample of calcium chloride. He has a choice of
reacting hydrochloric acid with either calcium hydroxide solution or calcium carbonate powder.

Explain which base Jim should use to avoid having to use indicator or a pH probe to check whether all the acid has reacted.					
												(1)

Homework 24 – Using Neutralisation

Produce a PowerPoint presentation containing carefully selected information and diagrams/pictures with one of the following titles.

You must include word and formula equations of relevant neutralisation reactions

Tips:
· You should not include any information in your presentation that you don’t understand. 
· Try to consult more than one source of information. 
· Don’t copy large chunks of text from Wikipedia or other websites!


Titles:	Neutralisation and Indigestion Remedies

Neutralisation and Controlling Soil Acidity

Neutralisation and Preventing Tooth Decay


								6 marks for information
4 marks for presentation				          (10)

Homework 25 – Titrations 

1.	A student carried out the titration experiment shown below.
[image: ] 
a) What is the purpose of the indicator?						(1)

b) Calculate the average titre volume which should be used in calculations.	(1)

c) The equation for the reaction is:
[image: ] 
    Use your answer from part b) to calculate the concentration of the sodium
    hydroxide solution.									(2)




2. 	What volume of 0.1 mol/l H2SO4 is required to exactly neutralise 25 cm3
of 0.4 mol/l sodium hydroxide?							

		H2SO4 + 2NaOH  Na2SO4 + 2H2O

(2)
 








3.	Salts can be prepared by titrating an alkali with a dilute acid as shown
below.

[image: ]


a) Which salt is being prepared in the reaction above?				(1)


b) The student is still to select an indicator for his titration. What would make a
    indicator suitable for being used in a titration.					(1)


c) The average volume of sulphuric acid used in this titration was 20cm3. The
    equation for the reaction is:

[image: ] 
    Calculate the concentration of the potassium hydroxide solution.		(2)
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