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AS-Level Chemistry
Chemistry Homework Booklet

AS Chemistry

Unit 1 – F321

Atoms, Bonds and Groups

Module 1.1
Name:
 ……………………………………………………………

Tutor: …………………………………………………………
[image: image1.png]2 welcome from the princpal - % \| lol@]| &

€« €' [1) www.harrisgreermwich.org.Lk %) =

O\ [ s
- Harris Academ

Greenwich

| Clckhere

Harris Federation

Quick Links
Aceelerated Reader >
Eclipse > Welcome to Harris Academy Latest News N
Pupil Prermiur February Greenwich
2013 N Assassin's Read
i A record 73% 5A*C including Maths and English The secret mission has
ivomiles > g
this year Started
KEEP YOUR CHILD SAFE Thank you for visiting our website. We hope it will reflect b 4 Read More
ONLINE - TOP TIPS our student centred approach, the unique spirit of
Cultral Diversiy ) our acaderny and how highly driven we are to ensure that
each and every stusert, regardless of their alty or 7
Beat Bullying > hackground, achieves thei best
Fearless-Ant Crime > R
- hild and Teenaner Boad __ - ]
distat  ec @[ s o] 2 wl E 2] @





Homework 1 – The History of the Atom

Date Set:




Date Due:

Scientists now agree on the structure of the atom. However the current theory has only come about through hundreds of years of investigation and theories that didn’t quite work. You must produce an essay that describes the theories of the scientists listed below, the evidence they used to come to their theory and how their theory was built upon or disproved by other scientists.
Scientists to talk about include:

· Democritus (a philosopher rather than a scientist)
· John Dalton
· JJ Thomson
· Ernest Rutherford
· Neils Bohr
· Moseley
· Louis de Brogie
· James Chadwick
	Grade
	Checklist
	Student 
Assessment 
	Teacher 
Assessment

	A
	· Explain how each of the theories was formed based on the evidence available at the time. 
· Explain how future scientists were able to change the theory based on new evidence that became available.

· Explain why the current theory has changed little since it’s development in the 20th century. 
	
	

	C
	· Describe each of the theory with an annotated diagram.
· State and describe the evidence that led to the theory.
· Clearly reference work using at least 3 different sources of information.
	
	

	E
	· A brief description.
· Diagrams of each theory.
· State the different theories and the time they were introduced.
· Include a bibliography.
	
	


 When you hand in you work you must self assess yourself on the grid above and hand this booklet in with your work. You achieve at least your target grade.
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Homework 2 – Atomic structure

Date Set:




Date Due:

Fill in the blanks for the elements in this chart.  For the purposes of this chart, round all atomic masses to the nearest whole number.

	Element
	Number of Protons
	Number of Neutrons
	Number of Electrons
	Atomic Mass
	Atomic Number

	lithium


	
	
	
	
	

	carbon


	
	
	
	
	

	chlorine


	
	
	
	
	

	silver


	
	
	
	
	

	lead


	
	
	
	
	

	calcium


	
	
	
	
	

	tantalum


	
	
	
	
	

	radium


	
	
	
	
	

	neon


	
	
	
	
	

	neptunium


	
	
	
	
	

	samarium


	
	
	
	
	

	uranium


	
	
	
	
	


	Grade
	Checklist
	Student 

Assessment 
	Teacher 

Assessment

	A
	· All correct
	
	

	C
	· All correct except for number of neutrons.
	
	

	E
	· 50% Correct 
	
	


 When you hand in you work you must self assess yourself on the grid above and hand this booklet in with your work. You achieve at least your target grade.
Homework 3 – Atomic masses

Date Set:




Date Due:

1. Define the following key words

a. Relative molecular mass

b. Relative isotopic mass

c. Relative atomic mass

d. Relative formula mass

2.    What would be the mass of :-


a) 1.2 mole of sulphuric acid    



b) 0.9 mole of sodium oxide

c) 2.3 moles of magnesium hydroxide 




3. Calculate the molar mass of  hydrated copper (II) nitrate,  Cu(NO3)2. 6H2O?








4. Calculate the following relative molecular masses:

a) Uranium contains 99.2745% 238U, 0.72%  235U and 0.0055% 234U. 

b) Chlorine contains 75.77% 35Cl and 24.33% 37Cl.

c) Titanium contains 8.00% 46Ti, 7.30% 47Ti, 73.80% 48Ti, 5.50% 49Ti, 5.40% 50Ti                      
5.     Calculate the relative formula mass of the following
a) CaO


b) K2Cr2O​7


c) Ca(NO3)2


d) Cr(NO3)2 

e) LiHCO3 


f) K2SO4 


g) Na2O 


h) Mg(OH)2


	Grade
	Checklist
	Student 

Assessment 
	Teacher 

Assessment

	A
	· All correct
	
	

	C
	· 75% Correct
	
	

	E
	· 50% Correct 
	
	


Homework 4 – Formula

Date Set:




Date Due:

1.

Balance the following equations.


a)
   Mg  +     HNO3     
  
Mg(NO3)2   +   H2

b)
    CuCl2   +   NaOH     

Cu(OH)2   +   NaCl 


c)
     SO2   +   O2     

SO3 


d)

C3H8    +   O2   

  CO2    +   H2O

e) K2Cr2O7  +       H2SO4  +       CH3CH2OH  (      Cr2(SO4)3  +     H2O  +       CH3CHO  +  K2SO4
   2.    Complete the table below 
	
	Chloride 
	Oxide 
	Sulphate 
	Carbonate 
	Nitrate 
	Phosphate 

	Sodium


	 NaCl
	
	
	
	
	

	Magnesium 


	
	
	
	
	
	

	Aluminium 


	
	
	
	
	
	

	Ammonium 


	
	
	
	
	
	

	Zinc


	
	
	
	
	
	

	Iron (III)


	
	
	
	
	
	


	Grade
	Checklist
	Student 

Assessment 
	Teacher 

Assessment

	A
	· All correct
	
	

	C
	· 80% Correct
	
	

	E
	· 60% Correct 
	
	


Homework 5 – Reacting masses

Date Set:




Date Due:



Complete ALL questions giving your answer to a suitable number of significant figures
1)
What mass of hydrogen is produced when 192 g of magnesium is reacted with hydrochloric acid?

Mg  +  2 HCl  (  MgCl2  +  H2
(3)

2)
What mass of oxygen is needed to react with 8.5 g of hydrogen sulphide (H2S)?

2 H2S  +   3 O2  (  2 SO2  +  2 H2O


(3)

3)
What mass of potassium oxide is formed when 7.8 g of potassium is burned in oxygen?

4 K   +   O2   (   2 K2O

(3)

4)
Railway lines are welded together by the Thermitt reaction, which produces molten iron.  What mass of iron is formed from 1 kg of iron oxide?

Fe2O3  +  2 Al  (  2 Fe  +  Al2O3
(3)

5)
What mass of oxygen is required to oxidise 10 g of ammonia to NO?

4 NH3  +  5 O2  (  4 NO  +  6 H2O
(3)

6)
What mass of aluminium oxide is produced when 135 g of aluminium is burned in oxygen?  

2 Al  +   3 O2  ( Al2O3
(3)
7)
What mass of iodine is produced when 7.1 g of chlorine reacts with excess potassium iodide?

Cl2  +  2 KI  (  2 KCl  +  I2
(3)

8)
What mass of hydrogen is needed to react with 32 g of copper oxide?

CuO +  H2  (  Cu  +  H2O
(3)

9)
What mass of oxygen is formed when 735 g of potassium chlorate decomposes?

2 KClO3  (  2 KCl  +  3 O2
10)
What mass of hydrogen is produced when 195 mg of potassium is added to water? 

2 K  +  2 H2O  ( 2 KOH  +  H2
11)
How much calcium oxide is produced by heating 50 g of calcium carbonate?

CaCO3  ( CaO  +  CO2
(3)

12)
What mass of magnesium oxide is formed when 6 g of magnesium reacts with oxygen?

2 Mg  +  O2  ( 2 MgO
(3)

13)
What mass of carbon dioxide is produced when 5.6 g of butene (C4H8) is burnt.

C4H8  +   6 O2  (  4 CO2  +  4 H2O
(3)

14)
The pollutant sulphur dioxide can removed from the air by reaction with calcium carbonate in the presence of oxygen.  What mass of calcium carbonate is needed to remove 1 tonne of sulphur dioxide?

2 CaCO3  +  2 SO2  +  O2  (  2 CaSO4  +  2 CO2
(3)

15)
5.00 g of hydrated sodium sulphate crystals (Na2SO4.nH2O) gave 2.20 g of anhydrous sodium sulphate on heating to constant mass.  Work out the relative molecular mass (Mr) of the hydrated sodium sulphate and the value of n.

Na2SO4.nH2O  ( Na2SO4  +  n H2O
(3)

16)
5.00 g of a mixture of MgSO4.7H2O and CuSO4.5H2O was heated at 120(C until a mixture of the anhydrous salts was formed, which weighed 3.00 g.  Calculate the percentage by mass of MgSO4.7H2O in the mixture.

(4)

17)
What mass of carbon dioxide is formed when 20 g of calcium carbonate reacts with hydrochloric acid?

CaCO3  +  2 HCl  (  CaCl2  +  H2O  +  CO2
(3)

18)
What mass of oxygen reacts with 192 g of magnesium? 

2 Mg  +  O2  (  2 MgO

(3)

19)
What mass of carbon monoxide is needed to react with 1 kg of iron oxide? 

Fe2O3  +  3 CO  (  2 Fe  +  3 CO2

(3)

20)
What mass of oxygen is needed to react with 184 g of sodium? 

4 Na  +  O2  (  2 Na2O

(3)

21)
What mass of sodium carbonate is formed when 8.4 g of sodium hydrogencarbonate (NaHCO3) is decomposed by heat?

2 NaHCO3  (  Na2CO3  +  H​2O  +  CO2

(3)

22)
What mass of oxygen is needed to react with 4.5 g of ethane (C2H6)? 

2 C2H​6  +  7 O2  (  4 CO2  +  6 H2O
(3)

23)
What mass of ammonia is made when 5.6 g of nitrogen reacts with excess hydrogen?

N2  +  3 H2  (  2 NH3
(3)

24)
1 mole of a hydrocarbon of formula CnH2n was burned completely in oxygen producing carbon dioxide and water vapour only.  It required 192 g of oxygen.  Work out the formula of the hydrocarbon.

(4)

25)
What mass of sulphur trioxide is formed from 96 g of sulphur dioxide?

2 SO2   (  2 SO3  +  O2
(3)

26)
What mass of potassium oxide is formed when 9.75 g of potassium is burned in oxygen?

4 K  +  O2  (  2 K2O
(3)

	Grade
	Checklist
	Student 

Assessment 
	Teacher 

Assessment

	A
	· 95% Correct
	
	

	C
	· All relative molecular masses calculated and molar ratio stated
	
	

	E
	· All relative molecular masses calculated 
	
	


Homework 6 – Reacting gases

Date Set:




Date Due:

1)
What volume of oxygen is required for the complete combustion of 11.5 g of sodium? 

4 Na(s)  +  O2(g)      ➙        2 Na2O(s)
(3)

2)
Iron (III) oxide reacts with hydrogen as follows:

Fe2O3(s)  +  3 H2(g)       ➙      2 Fe(s)  +  3 H2O(g)

a)
What mass of iron is produced from 320 g of Fe2O3? 


(3)


b)
What volume of hydrogen reacts with 320 g of Fe2O3? 


(2)

3)
What volume of carbon dioxide gas is produced from the complete thermal decomposition of 500 g of calcium carbonate?

CaCO3(s) ➙  CaO(s)  +  CO2(g) 


(3)
4)
What volume of hydrogen is produced when 7.8 g of potassium reacts with a large excess of water?

2 K(s)  +  2 H2O(l)  ➙  2 KOH(aq)  +  H2(g)

(3)

5)
What mass of calcium reacts with 72 dm3 of oxygen?

2 Ca(s)  +  O2(g)  ➙   2 CaO(s)

(3)
6)
What volume of carbon dioxide reacts with 36 g of magnesium?

2 Mg(s)  +  CO2(g)  ➙  2 MgO(s)  +  C(s) 


(3)

7)
What mass of lead oxide reacts with 2,400 cm3 of carbon monoxide?

PbO(s)  +  CO(g)  (  Pb(s)  +  CO2(g) 


(3)
8)
What volume of hydrogen gas is produced when 2 g of calcium reacts with water?

Ca (s)  +  2 H2O(l)  ➙  Ca(OH)2(aq)  +  H2(g) 


(3)
9)
What volume of carbon dioxide is produced when 1.4 g of butene (C4H8) is burnt in a large volume of oxygen?

C4H8(g)  +  6 O2(g)  ➙  4 CO2(g)  +  4 H2O(g) 


(3)

10)
What volume of chlorine is needed to react with 1.12 kg of iron?

2 Fe(s)  +  3 Cl2(g)  ➙  2 FeCl3(s) 


(3)

11)
What volume of nitrogen reacts with 10 kg of hydrogen to form ammonia?

N2(g)  +  3 H2(g)  ➙  2 NH3(g) 


(3)
12)
What volume of oxygen reacts with 510 g of ammonia?

4 NH3(g)  +  5 O2(g)  ➙  4 NO(g)  +  6 H2O(g) 


(3)

13)
What volume of hydrogen sulphide gas (H2S) reacts with 960 g of oxygen?

2 H2S(g)  +  3 O2(g)  ➙  2 H2O(l)  +  2 SO2(g) 


(3)
14)
Calcium carbonate decomposes when heated:

CaCO3(s)   ➙  CaO(s)  +  CO2(g)

a)
What mass of calcium oxide is produced from 150 g of CaCO3? 


(3)


b)
What volume of carbon dioxide is produced from 150 g of CaCO3? 


(2)

	Grade
	Checklist
	Student 

Assessment 
	Teacher 

Assessment

	A
	· 95% Correct
	
	

	C
	· All relative molecular masses calculated and molar ratio stated
	
	

	E
	· All relative molecular masses calculated 
	
	


Homework 7 – Solution calculations

Date Set:




Date Due:

Part 1

What is the number of moles in the following solutions?
1 25 cm3 of 1.0 mol dm-3 HCl

2 50 cm3of 0.5 mol dm-3 HCl

3 250 cm3 of 0.25 mol dm-3 HCl

4 500 cm3 of 0.01 mol dm-3 HCl

5 25 cm3 of 1.0 mol dm-3 NaOH

6 50 cm3 of 0.5 mol dm-3 KOH

7 50 cm3 of 0.25 mol dm-3 HNO3
8 100 cm3 of 0.1 mol dm-3 H2SO4
9 25 cm3 of 0.05 mol dm-3 KMnO4
10 25 cm3 of 0.2 mol dm-3 FeSO4
Calculate the mass of material in the given volume of solution

11 25 cm3of 1 mol dm-3 HCl

12 50 cm3 of 0.5 mol dm-3 NaCl

13 100 cm3 of 0.25 mol dm-3NH4NO3
14 100 cm3of 0.1 mol dm-3 AgNO3
15 25 cm3 of 1 mol dm-3BaCl2
16 50 cm3 of 0.2 mol dm-3 H2SO4
17 20 cm3 of 0.1 mol dm-3 NaOH

18 50 cm3 of 0.1 mol dm-3 K2CrO4
19 25 cm3 of 0.02 mol dm-3 KMnO4
20 25 cm3 of 0.1 mol dm-3 Pb(NO3)2

What is the concentration in moles dm-3 of the following?

21 3.65 g of HCl in 1000 cm3 of solution

22 3.65 g of HCl in 100 cm3 of solution

23 6.62 g of Pb(NO3)2 in 250 cm3 of solution

24 1.00 g of NaOH in 250 cm3 of solution

25 1.96 g of H2SO4 in 250 cm3 of solution

26 1.58 g of KMnO4 in 250 cm3 of solution

27 25.0 g of Na2S2O3.5H2O in 250 cm3 of solution

28 25.0 g of CuSO4.5H2O in 250 cm3 of solution

29 4.80 g of (COOH)2.2H2O in 250 cm3 of solution

30 10.0 g of FeSO4.(NH4)2SO4.6H2O in 250 cm3 of solution
	Grade
	Checklist
	Student 

Assessment 
	Teacher 

Assessment

	A
	· 90% Correct
	
	

	C
	· 70% Correct
	
	

	E
	· 50% Correct 
	
	


Homework 8 – Acids and Bases

Date Set:




Date Due:

1.  Define the following words and give an example:

Strong Acid:

Base:

Alkali:

Weak Acid:

2. Complete the table below with the formula of the salt produced in each reaction

	
	Sodium

hydroxide
	Potassium 

carbonate
	Calcium

oxide
	Ammonia
	Calcium 

carbonate
	Magnesium
	Lithium 

hydroxide

	Hydrochloric acid


	
	
	
	
	
	
	

	Sulphuric acid


	
	
	
	
	
	
	

	Nitric acid


	
	
	
	
	
	
	

	Ethanoic acid


	
	
	
	
	
	
	

	Methanoic acid


	
	
	
	
	
	
	


3. Write balanced symbol equations for the following reactions:
sodium hydroxide + hydrochloric acid

sodium + ammonia

calcium carbonate + nitric acid

ethanoic acid + potassium hydroxide

4. How much nitrogen do the following fertilisers contain by mass?

Ammonium Sulphate:

Ammonium Nitrate:

Urea:

	Grade
	Checklist
	Student 

Assessment 
	Teacher 

Assessment

	A
	· All correct
	
	

	C
	· Q 1+2 correct, Q3 75% correct 
	
	

	E
	· All definitions and 50% of formulae correct 
	
	


Homework 9 – Titration calulations 

Date Set:




Date Due:

For questions 1–10 calculate the molarity of the first named solution from the data below.

1 25 cm3 of sodium hydroxide reacts with 21.0 cm3 of 0.2 mol dm–3 HCl

2 25 cm3 of sodium hydroxide reacts with 17.0 cm3 of 0.1 mol dm–3 H2SO4

3 20 cm3 of hydrochloric acid reacts with 23.6 cm3of 0.1 mol dm–3 NaOH

4 20 cm3 of hydrochloric acid reacts with 20.0 cm3 of a solution of NaOH containing 40 g dm–3 of NaOH

5 25 cm3 of nitric acid reacts with 15 cm3 of a solution of 0.2 mol dm–3 NH4OH

6 25 cm3of a solution of barium chloride reacts with 20 cm3 of a solution of 0.05 mol dm–3 sulphuric acid

7 25 cm3 of a solution of NaCl reacts with 10 cm3 of a 0.02 mol dm–3 silver nitrate

8 10 cm3 of a solution of AlCl3 reacts with 30 cm3 of 0.01 mol dm-3 silver nitrate

9 25 cm3 of HxA reacts with 25 cm3 of 0.2 mol dm–3 NaOH to give Na2A

10 25 cm3 of H3PO4 reacts with 100 cm3 of 0.1 mol dm–3 NaOH to give NaH2 PO4

11 25 cm3 of a solution of 0.1 mol dm–3 NaOH reacts with 50 cm3 of a solution of hydrochloric acid. What is the molarity of the acid?

12 25 cm3 of a solution of 0.2 mol dm–3 KOH reacts with 30 cm3 of a solution of nitric acid. What is the concentration of the acid in moles dm–3?

13 In a titration 25 cm3 of ammonia solution react with 33.30 cm3 of 0.1 mol dm–3 HCl. What is the concentration of the ammonia solution in g dm–3?

14 In the reaction between iron(II) ammonium sulphate and potassium manganate(VII) solution.

25 cm3 of the Fe2+ solution reacted with 24.8 cm3 of 0.020 mol dm–3 KMnO4 solution. What is the molarity of the iron(II) ammonium sulphate solution?

15 10 cm3 of a solution of NaCl react with 15 cm3 of 0.02 mol dm–3 silver nitrate solution. What is the concentration of the NaCl solution in g dm–3?

16 25 cm3 of a solution of an acid HxA containing 0.1 mol dm–3 of the acid in each 1000 cm3 of solution reacts with 75 cm3 of a solution of 0.1 mol dm–3 NaOH. What is the value of x?

17 25 cm3 of a solution of sodium carbonate react with 10 cm3 of a 0.1 mol dm–3 HCl. What is the concentration of the sodium carbonate?

	Grade
	Checklist
	Student 

Assessment 
	Teacher 

Assessment

	A
	· 90% Correct
	
	

	C
	· All relative molecular masses calculated and molar ratio stated
	
	

	E
	· All relative molecular masses calculated 
	
	


Homework 10 – Redox Reactions

Date Set:




Date Due:

In each of the following chemicals, determine the oxidation states of each element:

1)
sodium nitrate ____________________________________

2)
ammonia ____________________________________

3)
zinc oxide ____________________________________

4)
water ____________________________________

5)
calcium hydride ____________________________________

6)
carbon dioxide ____________________________________

7)
nitrogen ____________________________________

8)
sodium sulfate ____________________________________

9)
aluminum hydroxide ____________________________________

10)
magnesium phosphate ____________________________________

In each of the following reactions, determine what was oxidized and what was reduced. Show your workings
11)
Ca + H2O ( CaO + H2
Element oxidized: ____________________________________

Element reduced: ____________________________________

12)
2 H2 + O2 ( 2 H2O

Element oxidized: ____________________________________

Element reduced: ____________________________________

13.
a)
Calculate the oxidation numbers of tin and lead on each side of the equation below, and state which element has been oxidised and which has been reduced.

PbO2(s)  +  4H+(aq)  +  Sn2+(aq)  ((  Pb2+(aq)  +  Sn4+(aq)  +  2H2O(l)

(4)

b)
In the redox reaction below, calculate the oxidation numbers of all the elements and state which have been oxidised and which have been reduced

2Mn2+(aq) + 5BiO3-(aq) + 14H+(aq)  2 MnO4-(aq) + 5Bi3+(aq) +  7H2O(l)
14. (5)

The following experiment was carried out in order to find the number of moles of water of crystallisation in the double salt, ammonium iron(II) sulphate, (NH4)2SO4.FeSO4.nH2O.

15. 8.492g of the salt were dissolved in water and the volume made up to 250cm3 with sulphuric acid. A 25cm3 portion was found to react completely with 22.5cm3 of 0.0150M potassium manganate(VII).

a.
Write down the half equations for

i) the oxidation of iron(II) to iron(III).





(1)

ii) The reduction of manganate(VII) ) in acid solution to manganese(II)







(2)
b.
   Use oxidation numbers or another method to write down the equation for the overall reaction.








(2)

c.           i)
How many moles were in the potassium manganate(VII) solution used in the titration?





(2)

ii)

How many moles of iron(II) would this have reacted with? 


(2)

iii) How many moles of iron(II) salt were in the original 8.492g?


(2)

      iv)
Hence calculate the molar mass of the salt?




(1)

iv) Hence calculate the number of moles of water of crystallisation









(2)

4.
When excess chlorine gas passed through pale green aqueous iron (II) sulphate, the solution becomes yellow. When one portion of this solution is treated with aqueous NaOH, a brown precipitate is formed. 

When a second portion is treated with aqueous AgNO3, a white precipitate is formed. 

Identify the three substances whose colours are described, and give an ionic equation for the reaction between aqueous iron (II) sulphate and chlorine.









(5)

	Grade
	Checklist
	Student 

Assessment 
	Teacher 

Assessment

	A
	· 90% Correct
	
	

	C
	· All relative molecular masses calculated and molar ratio stated
	
	

	E
	· All relative molecular masses calculated 
	
	


