Paddington Academy	8
AS LEVEL CHEMISTRY

TRANSITION TEST

Answer all questions
Max 33 marks




Name		……………………………………………………………..




Mark		……../33	……....%	Grade ………




1.	Antimony, Sb, is a metal used in alloys to make lead harder. Bullets contain about 1% of antimony for this reason.
Antimony has two main isotopes.
(i)	What do you understand by the term isotopes?
.........................................................................................................................
.........................................................................................................................
[1]
(ii)	Complete the table below to show the properties of particles that make up isotopes.
proton
neutron
electron
relative mass



relative charge



[2]
[Total 3 marks]

 2.	Europium, atomic number 63, is used in some television screens to highlight colours. 
	a)	Isotopes of europium have differences and similarities.
	(i)		In terms of protons, neutrons and electrons, how is an atom of 151Eu different from an atom of 153Eu?
	.........................................................................................................................
	.........................................................................................................................
[1]
	(ii)		In terms of protons, neutrons and electrons, how is an atom of 151Eu similar to an atom of 153Eu?
	.........................................................................................................................
	.........................................................................................................................
[1]

b)	A chemist analysed a sample of europium using mass spectrometry. The 
	results are shown in the table below.

isotope
relative isotopic mass
abundance (%)
151Eu
151.0
47.77
153Eu
153.0
52.23
	Define the term relative isotopic mass.

.........................................................................................................................
.........................................................................................................................
.........................................................................................................................
.........................................................................................................................
[2]
 		(ii)	Using the table above, calculate the relative atomic mass of the europium sample.
Give your answer to two decimal places.






answer = ...................................
[2]
[Total 6 marks]


3.	Electrons are arranged in energy levels.
(a)	An orbital is a region in which an electron may be found.
Draw diagrams to show the shape of an s orbital and of a p orbital.






s orbital
p orbital
[2]
(b)	Complete the table below to show how many electrons completely fill each of the following.

number of electrons
a d orbital

a p sub-level

the third energy level (n = 3)

[3]

(c)	The energy diagram below is for the eight electrons in an oxygen atom. The diagram is incomplete as it only shows the two electrons in the 1s level.
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	Complete the diagram for the oxygen atom by:
(i)	adding labels for the other sub-shell levels,
[1]
(ii)	adding arrows to show how the other electrons are arranged.
[1]
[Total 7 marks]

 4.	The Group 7 element bromine was discovered by Balard in 1826. Bromine gets its name from the Greek bromos meaning stench.
	Bromine consists of a mixture of two isotopes, 79Br and 81Br.
(i)	Complete the table below to show the atomic structures of the bromine isotopes.

protons
neutrons
electrons
79Br



81Br



[2]
(ii)	Write the full electronic configuration of a bromine atom.
1s2 .................................................................
[1]
[Total 3 marks]

 
5.	Nickel makes up 25% of the total mass of a fifty pence coin. A fifty pence coin has mass of 8.0 g.
(i)	Calculate how many moles of nickel atoms are in a fifty pence coin.
answer ...........................mol
[2]
 
(ii)	Calculate the number of atoms of nickel in a fifty pence coin.
L = 6.02 ´ 1023 mol–1
answer ............................... atoms
[1]
[Total 3 marks]

6.	The reaction of strontium with water is a redox reaction. A student reacted 0.438 g of strontium with 200 cm3 of water.
		Sr(s) + 2H2O(l) ® Sr(OH)2(aq) + H2(g)
(i)	Calculate how many moles of Sr were reacted.
	

answer ............... mol
[1]
 (ii)	Calculate the volume, in dm3, of H2(g) produced.


answer .............. dm3
[1]
 (iii)	Calculate the concentration, in mol dm–3, of the Sr(OH)2 produced.


answer ............... mol dm–3
[1]
[Total 3 marks]


7.	Calcium oxide neutralises acids such as nitric acid. A student neutralised 1.50 g of CaO with 2.50 mol dm–3 nitric acid, HNO3. The equation for this reaction is shown below.
		CaO(s) + 2HNO3(aq) ® Ca(NO3)2(aq) + H2O(l)
(i)	How many moles of CaO were reacted?


……………… mol
[2]
 
(ii)	Calculate the volume of 2.50 mol dm–3 HNO3 needed to exactly neutralise
1.50 g of CaO.


volume = ……………… cm3
[2]
[Total 4 marks]

 

8.	This question looks at the reaction of sodium with water and with oxygen.
A chemist reacted 0.0500 mol of sodium with water to form 50.0 cm3 of aqueous sodium hydroxide.
	2Na(s) + 2H2O(l) ® 2NaOH(aq) + H2(g)
	What mass of Na was reacted?



mass = ............................... g
[1]
(ii)	Calculate the volume of H2, in dm3, that would be produced at room temperature and pressure, r.t.p.



volume = .......................... dm3
[2]
(iii)	Calculate the concentration, in mol dm–3, of NaOH that was formed.




concentration = ................... mol dm–3
[1]
[Total 4 marks]



