CfE AHChem  Past paper questions with mark scheme answers
 

By Unit then Key Areas; Section A Questions followed by Section B (section B where covering multiple key areas are given when the last content in the question is covered – assuming order as key areas)
2Inorganic and Physical Chemistry Unit


2Electromagnetic radiation and atomic spectra


4Atomic orbitals, electronic configurations and the Periodic Table


9Shapes of molecules and polyatomic ions


12Transition metals


15Chemical equilibrium


21Reaction feasibility


25Kinetics




Inorganic and Physical Chemistry Unit

Electromagnetic radiation and atomic spectra 

Section A Answers
Electromagnetic Radiation
	Q 
	
	Source
	Answer

	1
	[image: image1.emf]
	SQP/4


	D

	2
	[image: image2.emf]
	2013Rev/2


	B

	3
	[image: image3.emf]
	2014Rev/6


	B


Atomic Spectra

	Q 
	
	Source
	Answer

	4
	[image: image4.emf]
	SQP/5
	C

	5
	[image: image5.emf]
	2013Rev/3


	A

	6
	[image: image6.emf]
	2013Rev/4

	D

	7
	[image: image7.emf]
	2014Rev/7


	C

	8
	[image: image8.emf]
	2014Rev/4


	D


Atomic orbitals, electronic configurations and the Periodic Table 

Section A Answers
Shapes and the four quantum numbers
	Q 
	
	Source
	Answer

	1
	[image: image9.emf]
	SQP/6

	D

	2
	[image: image10.emf]
	2014Rev/1

	B


Electron configuration

	Q 
	
	Source
	Answer

	3
	[image: image11.emf]
	2014Rev/5

	D

	4
	[image: image12.emf]
	SQP/1

	C

	5
	[image: image13.emf]
	2013Rev/5

	A

	6
	[image: image14.emf]
	2013Rev/6

	A


The periodic table and Ionisation Energies

	Q 
	
	Source
	Answer

	7
	[image: image15.emf]
	2014Rev/2

	C

	8
	[image: image16.emf]
	SQP/2

	B

	9
	[image: image17.emf]
	2013Rev/1

	C


Section B Answers
	Q 
	
	Source
	Answer (from SQA Mark Scheme)

	1
	[image: image18.emf]
	2014
Rev/1

	i) 

[image: image19.emf]
1 mark each statement

Unacceptable[image: image20.emf]
ii)  (1 mark for relationship, 1 for working)

[image: image21.emf]
[image: image22.emf]

	
	[image: image23.emf]
	
	[image: image24.emf]
Incorrect order no mark

	
	[image: image25.emf]
	
	i)[image: image26.emf]
Box labels not required
Arrows (full or half headed) required

ii) 

[image: image27.emf]
iii) 

[image: image28.emf]
(0.5 unacceptable)

	
	[image: image29.emf]
	
	[image: image30.emf]

	
	[image: image31.emf]
	
	[image: image32.emf]


Shapes of molecules and polyatomic ions 
Section A Answers
Shapes and the four quantum numbers

	Q 
	
	Source
	Answer

	1
	[image: image33.emf]
	SQP/7

	A

	2
	[image: image34.emf]
	2014Rev/8

	A

	3
	[image: image35.emf]
	2014Rev/9

	A

	4
	[image: image36.emf]
	2013Rev/8

	B

	5
	[image: image37.emf]
	2013Rev/9

	C


Section B Answers
	Q 
	
	Source
	Answer (from SQA Mark Scheme)

	1
	[image: image38.emf]
	SQP/1 


	[image: image39.emf]

	
	[image: image40.emf]
	
	i) [image: image41.emf]
ii) The 1s orbital has the same shapes as the 2s orbital but is smaller or  has a lower energy than the 2s orbital.
iii) The 3 electrons occupy the degenerate 3p orbitals singly and with parallel spins

iv) 4d




Transition metals 

Section A Answers
Electron Configuration
	Q 
	
	Source
	Answer

	1
	[image: image42.emf]
	2014Rev/3

	C

	2
	[image: image43.emf]
	2014Rev/10

	C


Oxidation States
	Q 
	
	Source
	Answer

	3
	[image: image44.emf]
	SQP/22

	B

	4
	[image: image45.emf]
	2014Rev/11

	D

	5
	[image: image46.emf]
	2013Rev/10

	B


Ligands
	Q 
	
	Source
	Answer

	6
	[image: image47.emf]
	SQP/3

	D


Section B Answers

	Q 
	
	Source
	Answer (from SQA Mark Scheme)

	1
	[image: image48.emf]
	SQP/2

	a) Tetraaquadichlorochromium(III)
b) 6

c) [Cr(H20)5Cl]2+
d) 1mark for

[image: image49.emf]
1 mark for 

[image: image50.emf]
1 mark for

[image: image51.emf]


	
	[image: image52.emf]
	
	e) Mark scheme states

[image: image53.emf]
And gives as unacceptable

[image: image54.emf]


Chemical equilibrium 

Section A Answers
Equilibrium expressions & constants
	Q 
	
	Source
	Answer

	1
	[image: image55.emf]
	2013Rev/17
	D

	2
	[image: image56.emf]
	2014Rev/12

	B



	3
	[image: image57.emf]
	2013Rev/14

	A

	4
	[image: image58.emf]
	2013Rev/15

	D


Ionic product of water, calculations of pH, buffers and indicators

	Q 
	
	Source
	Answer

	5
	[image: image59.emf]
	SQP/10
	D

	6
	[image: image60.emf]
	SQP/11

	D

	7
	[image: image61.emf]
	SQP/14

	B

	8
	[image: image62.emf]
	2013Rev/13

	C

	9
	[image: image63.emf]
	2013Rev/16

	C

	10
	[image: image64.emf]
	2013Rev/18

	A


Section B Answers

	Q 
	
	Source
	Answer (from SQA Mark Scheme)

	1
	[image: image65.emf]
	2014
Rev/5

	a)Acceptable answers
[image: image66.emf]Or [image: image67.emf] Or [image: image68.emf]
b) 

[image: image69.emf]
unacceptable

[image: image70.emf]
c) 1 mark for

[image: image71.emf]
1 mark for 

[image: image72.emf]
1 mark for 

[image: image73.emf]
Incorrect units – 1 mark

	2
	[image: image74.emf]
	2013
Rev/6


	a)1 mark for
[image: image75.emf]
1 mark for

[image: image76.emf]
Taken to a max of 4 sig.fig

b) 1 mark for

[image: image77.emf]
1 mark for 

[image: image78.emf]

	3
	[image: image79.emf]
	2013
Rev/3

	Quoted from mark scheme for these questions
[image: image80.emf]
[image: image81.emf]
[image: image82.emf]

	4
	[image: image83.emf][image: image84.emf]
	SQP/6


	Ai) =C2H5COO-(aq) or CH3CH2COO-(aq) or C3H5O2-(aq)
(aq) can be omitted

ii) conjugate base removes hydrogen ions (1)

water equilibrium shifts right and hydroxide ions are in excess (1)

could also use equations to explain

unacceptable – salt of strong base/weak acid

b)i)

1mark for

[image: image85.emf]
1 mark for

[image: image86.emf]
1 mark for

[image: image87.emf]
ii) pH range is best match for equivalence point or end point or pH range of phenolphthalein fits into ‘vertical’ part of graph

c) At the end-point the excess OH- ions react with the H+ ions at the right of the equilibrium this shifting the position of the equilibrium to the right

	5
	[image: image88.emf]
	2014
Rev/13
	Ai)
[image: image89.emf]
Unacceptable

[image: image90.emf]
ii) 1 mark for

[image: image91.emf]
1 mark for 

[image: image92.emf]
1 mark for 

[image: image93.emf]
Other mark scheme notes

[image: image94.emf]

	
	[image: image95.emf]
	
	1 mark for

[image: image96.emf]
1 mark for

[image: image97.emf]
Unacceptable

[image: image98.emf]


Reaction feasibility 

Section A Answers
Enthalpy
	Q 
	
	Source
	Answer

	1
	[image: image99.emf]
	SQP/8

	A


Entropy
	Q 
	
	Source
	Answer

	2
	[image: image100.emf]
	2013Rev/20

	D

	3
	[image: image101.emf]
	SQP/13

	B


Free Energy
	Q 
	
	Source
	Answer

	4
	[image: image102.emf]
	SQP/9

	A

	5
	[image: image103.emf]
	2013Rev/19

	B


Section B Answers

	Q 
	
	Source
	Answer (from SQA Mark Scheme)

	1
	[image: image104.emf]
	2013
Rev/2

	a)

 [image: image105.emf]
Unacceptable

[image: image106.emf]
b)

[image: image107.emf]

	2
	[image: image108.emf]
	2014
Rev/3

	ai) -16kJ mol-1/kJ or answer in joules
Unacceptable – capital K = wrong units, lower case j

ii) -162.5 J K-1 (mol-1)



	
	[image: image109.emf]
	
	b) 1 mark for 

[image: image110.emf]
1mark for 

[image: image111.emf]
Notes

· Standard state signs not required

· 619K (follow on from wrong answer in aii)

· 1.009 or 1.01 of 1 K = 1 mark

· Must have correct units 

· unacceptable to not give =0 in Go
Lose mark for 

· Negative value for temp.

oK


Kinetics 

Section A Answers
Order of reaction
	Q 
	
	Source
	Answer

	1
	[image: image112.emf]
	2014Rev/13

	A


Reaction mechanisms
	Q 
	
	Source
	Answer

	2
	[image: image113.emf]
	2014Rev/14


	B


Section B Answers

	Q 
	
	Source
	Answer (from SQA Mark Scheme)

	1
	[image: image114.emf]
	SQP/8


	a)
CH3COCH3 + Br2 + OH–→CH3COCH2Br+Br–+ H2O

b)

Rate = k[CH3COCH3 ][OH–]

c)

2nd Order

d) X= 3 and Y= 2

(1 mark each)

f) Plot In K against 1/T
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