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Homework 1 – Development of the Periodic Table 
Date Set:




Date Due:

The Periodic Table that you use today was Developed by Dmitri Mendeleev in Russia over 100 hundred years ago. This development revolutionised Chemistry and his work is still vital to this day, to the point that you are given a modernised version of his work for the exam. 

You must produce a timeline that outlines the development of the periodic table by scientists including Lavoisier, Berzelius, Dobereiner, Newlands, Moseley, Mendeleev and any other scientists that had significant contributions. Your timeline should include diagrams, explanations and limitations of their ideas culminating in a detailed description of Mendeleev’s work, considering the following points,  

· His use of playing cards to order elements
· His search for patterns in reactivity

· Use of atomic weights
· Why he left gaps in the periodic table
· Advantages of his table

· Disadvantages of his table

· Explain how his work has been modified to incorporate new discoveries










[20 marks]
	Grade
	Checklist
	Student 

Assessment 
	Teacher 

Assessment

	A
	Explain evidence used by each scientist for their each of their periodic tables.

Explain the advantages and disadvantages of each model

Include additional scientists through independent research

Detailed description of Mendeleev’s work, including comments about each bullet point listed above.
	
	

	C
	· Detailed descriptions of periodic table models for all of the scientists above
· Describe the advantages and disadvantages of each model

· Detailed description of Mendeleev’s work
	
	

	E
	Brief descriptions of periodic table models for most of the scientists above
	
	


Homework 2 – Electron configuration
Date Set:




Date Due:

TASK 1: Annotate the periodic table below with the following labels: Group, Period, Metals, Non Metals, s block, p block, d, block, f block, halogens, alkaline earth metals, alkali metals, nobel gases. 

TASK 2: Describe the properties of elements in each group, commenting on similarities and trends as you go down each group.
[image: image1.png]Key

‘The Periodic Table of the Elements

atomic symbol o
tomic (proton) number e
EX]
s
e
= T [ 2o | =0 | e | e | w7 | @5 | &4 790
Sc V | cr | mn | Fe | Co | Ni | cu| zn Se
TR BT |TET|TEC| R | W | R | ® | % £
B89 | =2 | w9 | w5 | @& | foi1 | 129 | g64 | 1079 | 12 276
Y | zr | Nb | Mo | Tc | Ru | Rh | Pd | Ag | Cd Te
e | xtrion | i || n | v | oosn | ot | adt | iy | b
S| TERT | W |TET|TET | MET | R | TET | T | TR W | e | TR W
7380 | 1785 | 1800 | 1838 | 1e62 | 102 | 12z | 1951 | 1970 | 2006 | Zo4d | 2072 | 2090 | 2ooy
ta ® H | Ta | W | Be | Os Pt | Au | Hg | Tz [ Pb | Bi | Po
iz || v - =) o | s | oy | e | | e | e
2l 73 2l el T % | e | e | ® | e | TR
[ el | @eg | @7l ERER
Act Sg | Bh | Hs | Mt | Ds | Rg | Elemens win stomic numbers 112-116 have been raported but ot
o s | e | o | et sl Ty autentcsted
3 Toe| Mer | Mes | ™ Mo |
Tz [ T4e0 | 104 | 120 | V57 | VS | TeRs | S | 1673 | 180 | 1730 | 1750
Nd | Pm | Sm | Eu | Gd | To | Dy | Ho | Er | Tm | Yb | Lu
o | e | et | g | i | st | et | o | s | e | g | o
TR e | e TR | R MR R | R | " 7
2w | gan | @@l | B | e 53 | se | @sa | 7]
U | Np [ Pu | Am | Cm Fm | Md | No | Lr
T | R | e | e | E it i -l





	
	Checklist
	Student 

Assessment 
	Teacher 

Assessment

	· A
	· Described the properties and trends of elements in every groups
	
	

	· C
	· Described some properties and characteristics of elements in every groups
	
	

	· E
	· All labels correct
	
	


Homework 3 – Periodicity
Date Set:




Date Due:

1. Define the following keywords:
1st Ionisation Energy:
Atomic Radii:

Boiling Point:

[6 marks]

2. Explain why elements in the same group react in the same way.

[2 marks]

3. Using researched data, explain the trend in 1st ionization energy as you go down group 2 and explain the affect that this would have on the reactivity of elements of group 2. 

[5 marks] 

4. Using researched data, explain the trend in atomic radii as you go across period 3. 

[4 marks]
5. Using researched data, describe and explain the trend in boiling point as you go across period 3. Consider the type of bonding and intermolecular forces that exist in each element.

[3 Marks]
	Grade
	Checklist
	Student 

Assessment 
	Teacher 

Assessment

	A
	Detailed explanation of each trend that uses researched data to justify their answer. Each answer is fully detailed Score 18/20
	
	

	C
	Data is researched and described but answers  lacks through explanation. Score 14/20
	
	

	E
	All definitions complete and correct with simple descriptions of the trends in other questions – Score 10/20
	
	


Homework 4 – Group 2
Date Set:




Date Due:

Produce a reaction map to show all of the reactions of magnesium, magnesium oxide, magnesium hydroxide and magnesium carbonate. Write full balanced symbols equations with state symbols for each reaction, include conditions required and the type of reaction, eg oxidation, thermal decomposition etc. Use page 91 of the student book for help. Explain the differences and similarities of using strontium and it’s compounds, instead of magnesium.

	Grade
	Checklist
	Student 

Assessment 
	Teacher 

Assessment

	A
	Diagram includes full balanced symbols equations with state symbols for all reactions, include conditions and the type of reaction. Full explaination of the differences and similarities if strontium was substituted for magnesium
	
	

	C
	Diagram includes balanced equations with state symbols for all reactions
	
	

	E
	Basic diagram for show the reactions of group 2 elements and compounds
	
	


Homework 5 – Group 7
Date Set:




Date Due:

1. Using researched data, explain the trend in boiling point as you go down group 7 considering the role of Van der Waals forces.

[3]
2. Using researched data, describe the trend in 1st electron affinity as you go down group 7 and explain the affect that this would have on the reactivity of elements of group 7. 

You will need to research electron affinity to answer this question.

[3]
3. Explain why halogens are described as oxidizing agents, and write a full balanced symbol equation to demonstrate this.
[3]
4. Complete the table below to show the colour of the halogens when dissolved in different solvents.

	Halogens
	Water
	Octane

	Cl2
	
	

	Br2
	
	

	I2
	
	


 [2]
5. Describe what you would see in the following reactions, using reactions where required
a) Bromine + Potassium iodide(aq)

b) Chlorine + Potassium iodide (in octane)

c) Bromine + Sodium Chloride(aq)

d) Chlorine + Magnesium Chloride(aq)

e) Lithium Bromide + Iodine (in octane)
[5]
6. Explain why Fluorine is banned in the school laboratory and research the properties of this element. Do the properties follow the trends of the other halogens?

[3]

7. Complete the table below to show the colour of the silver salt formed when silver nitrate is added to a sample of halogen ions and what you would see if aqueous ammonia was added
	Halogen ions
	Colour of precipitate
	Observation when NH3 is added

	Cl-
	
	

	Br-
	
	

	I-
	
	


[2]
8. Explain why the catalyzed reaction of hydrogen peroxide to form water and oxygen is a disproportionation reaction. Draw a balanced symbol equation and use oxidation numbers in your answer
[3]
	Grade
	Checklist
	Student  Assessment 
	Teacher Assessment

	A
	Detailed explanations provided  20/23
	
	

	C
	Research carried out but not fully explained14/23
	
	

	E
	Basic answers that lack depth and rely on recall 9/23 
	
	


Homework 6 – Trends Extension
Date Set:




Date Due:

TASK 1-  Describe the trends in each column 

TASK 2 - Explain the trends of the halogens shown in this table. Provide a full and detailed explanation using all of your Chemistry knowledge. 
	HX
	Boiling point/K
	ΔHʅvap /kJmol-1

	HF
	293
	7.5

	HCl
	188
	16.2

	HBr
	206
	17.6

	HI
	238
	19.8


	Grade
	Checklist
	Student 

Assessment 
	Teacher 

Assessment

	A
	· Compare and explain the trends in both columns and give a reason for any anomalies
	
	

	C
	· Describe the trends for both columns and explain the trends in boiling point
	
	

	E
	· Description of trends with limited attempt to explain either
	
	


Homework 7 – Practice Qs
Date Set:




Date Due:
1.
A student used the internet to research chlorine and some of its compounds.

(a)
He discovered that sea water contains chloride ions. The student added aqueous silver nitrate to a sample of sea water.

(i)
What would the student see?

................................................................................................................

[1]

(ii)
Write an ionic equation, including state symbols, for the reaction that would occur.

................................................................................................................

[2]

(iii)
After carrying out the test in (i), the student added dilute aqueous ammonia to the mixture.


What would the student see?

................................................................................................................

[1]

(b)
The student also discovered that chlorine, Cl2, is used in the large-scale treatment of water.

(i)
State one benefit of adding chlorine to water.

................................................................................................................

................................................................................................................

[1]

(ii)
Not everyone agrees that chlorine should be added to drinking water.


Suggest one possible hazard of adding chlorine to drinking water.

................................................................................................................

................................................................................................................

[1]

(c)
The equation for the reaction of chlorine with water is shown below.

Cl2(g) + H2O(l) → HCl(aq) + HCl O(aq)

(i)
State the oxidation number of chlorine in:

Cl2 ………………… HCl ………………… HCl O …………………

[1]

(ii)
The reaction of chlorine with water is a disproportionation reaction.


Use the oxidation numbers in (i) to explain why.

................................................................................................................

................................................................................................................

................................................................................................................

................................................................................................................

[2]

(iii)
Chlorine reacts with sodium hydroxide to form bleach in another disproportionation reaction.


Write an equation for this reaction.

................................................................................................................

[1]

(d)
Two other chlorine compounds of chlorine are chlorine dioxide and chloric(V) acid.

(i)
Chlorine dioxide, Cl O2, is used as a bleaching agent in both the paper and the flour industry. When dry, Cl O2 decomposes explosively to form oxygen and chlorine.


Construct an equation for the decomposition of Cl O2.

................................................................................................................

[1]

(ii)
Chloric(V) acid has the following percentage composition by mass:

H, 1.20%; Cl, 42.0%; O, 56.8%.


Using this information, calculate the empirical formula of chloric(V) acid.


Show all of your working.

empirical formula = ........................................................

[2]

(iii)
What does (V) represent in chloric(V) acid?

................................................................................................................

................................................................................................................

[1]

[Total 14 marks]

2.
The table below shows the melting points and atomic radii of the elements in Period 3, Na to Cl.

	element
	Na
	Mg
	Al
	Si
	P
	S
	Cl

	melting point / °C
	98
	639
	660
	1410
	44
	113
	–101

	atomic radius / pm
	186
	160
	143
	118
	110
	102
	99


1pm = 1 x 10-12 m

(a)
(i)
Explain the difference in melting point for the elements Na and Mg.

................................................................................................................

................................................................................................................

................................................................................................................

................................................................................................................

................................................................................................................

................................................................................................................

[3] 

(ii)
Sulfur exists as S8 molecules and chlorine as Cl2 molecules. Use this information to explain the difference in their melting points.

................................................................................................................

................................................................................................................

................................................................................................................

................................................................................................................

................................................................................................................

[2]

(b)
Explain the decrease in the atomic radii across the period from Na to Cl.
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In your answer, you should use appropriate technical terms, spelt correctly.
.........................................................................................................................

.........................................................................................................................

.........................................................................................................................

.........................................................................................................................

.........................................................................................................................

.........................................................................................................................

[3]

[Total 8 marks]

3.
The Group 2 element barium, Ba, is silvery white when pure but blackens when exposed to air.


The blackening is due to the formation of both barium oxide and barium nitride. The nitride ion is N3–.

(a)
Predict the formula of:

barium oxide ............................... barium nitride ............................... 

[2]

(b)
A 0.11 g sample of pure barium was added to 100 cm3 of water.

Ba(s) + 2H2O(l) → Ba(OH)2(aq) + H2(g)

(i)
Show that 8.0 × 10−4 mol of Ba were added to the water.

[1]

(ii)
Calculate the volume of hydrogen, in cm3, produced at room temperature and pressure.

volume = ................................................. cm3
[1]

(iii)
Calculate the concentration, in mol dm−3, of the Ba(OH)2(aq) solution formed.

concentration = ......................................... mol dm−3
[1]

(iv)
State the approximate pH of the Ba(OH)2(aq) solution.

................................................................................................................

[1]

(c)
A student repeated the experiment in (b) using a 0.11 g sample of barium that had blackened following exposure to the air.


Suggest why the volume of hydrogen produced would be slightly less than the volume collected using pure barium.

.........................................................................................................................

.........................................................................................................................

.........................................................................................................................

[1]

(d)
Describe and explain the trend, down the group, in the reactivity of the Group 2 elements with water.

.........................................................................................................................

.........................................................................................................................

.........................................................................................................................

.........................................................................................................................

.........................................................................................................................

.........................................................................................................................

.........................................................................................................................

.........................................................................................................................

.........................................................................................................................

.........................................................................................................................

.........................................................................................................................

.........................................................................................................................

.........................................................................................................................

[5]

[Total 12 marks]

	Grade
	Checklist
	Student 

Assessment 
	Teacher 

Assessment

	A
	80%
	
	

	C
	60%
	
	

	E
	40%
	
	


