1       Which statement describes the trends of electronegativity values in the Periodic Table?

A	Increase across a period and increase down a group. 
B	Increase across a period and decrease down a group. 
C	Decrease across a period and increase down a group. 
D	Decrease across a period and decrease down a group.


	
	Your answer 									 		    [1]

 


2       Which statement explains why ammonia, NH3, is a gas at room temperature and pressure?

	A	The bonds between the nitrogen and hydrogen atoms in ammonia are weak.

	B	Nitrogen and hydrogen have very low boiling points. 

	C	The bonds between the ammonia molecules are weak. 

	D	Ammonia is covalently bonded.



	Your answer  											    [1]




3      	Which statement correctly describes the boiling points of fluoroethane and iodoethane?


	A	Fluoroethane has the higher boiling point because it forms hydrogen bonds.

B	Fluoroethane has the higher boiling point because the C–F bond is stronger           than C–I.

C	Iodoethane has the higher boiling point because it forms the stronger            instantaneous dipole–induced dipole bonds.

	D	Iodoethane has the higher boiling point because the C–I bond is less polar than                     C–F.




	Your answer                                                                                                          	    [1]



4 Which compound could be formed by a one-step reaction from 1-chloropropane?

A	CH3CHOHCH3

	B	CH3CHNHCH3

	C	CH3CH2CH2OH

	D	(CH3)2CHNH2


	
	Your answer                                                                                                         	    [1]




5	Alcoholic drinks are solutions of ethanol in water. Ethanol is soluble in water due to hydrogen bonding.

Which diagram best illustrates hydrogen bonding between a molecule of ethanol and a molecule of water?

A	[image: ]

B	[image: ]

 	C	[image: ]


[image: ][image: ]         D	[image: ]




		Your answer                                                                                                     	    [1]




6	Ozone is an essential gas in the stratosphere but harmful in the troposphere.

(a) (i)	Ozone absorbs high-frequency UV radiation in the stratosphere.

Give the equation for the reaction that occurs.

Explain why this absorption is important for human life.

       				…….……………………………………………………………………………..……

      		 		………………………………………………………………………..…………….…

      		 		…………………………………………………………………………...…..…     [2]

		(ii)  	One frequency absorbed by ozone is 1.25 × 1015 Hz.

	      	Calculate the enthalpy of the strongest bond that can be broken by this
         	frequency.












				              bond enthalpy = ………………………. kJ mol–1	[4]

	
(b)	Chloroalkanes produce chlorine radicals that act as catalysts in the breakdown of stratospheric ozone.

	Give the equations for an initiation step and then the equations for two reactions involved in the catalytic breakdown of ozone.

	Give the equation for a termination reaction.

	Use the formula RCl to represent a chloroalkane.	









                                                
[4]
(c) 	Chloroalkanes do not deplete ozone in the troposphere in the same way as in the stratosphere resulting in harmful tropospheric ozone.

	Explain this statement and discuss the impact this has on the environment.

	………………………………………………………………………………………...…….

	………………………………………………………………………………………...…….

	……………………………………………………………………………………...……….

	………………………………………………………………………………………...…….

	…………………………………………………………………………………………...….

	………………………………………………………………………………………...…….

	……………………………………………………………………………………...……….

	……………………………………………………………………………………...……….

	………………………………………………………………………………………...…….

	…………………………………………………………………………………………...….

	………………………………………………………………………………….……      [5]



























7 	The structures of some common organic solvents are shown below.

[image: ]

	Propanone dissolves in ethanol and methylbenzene dissolves in hexane.

	Name the strongest type of intermolecular bond formed between:

· propanone and ethanol

· methylbenzene and hexane.

	Explain how the intermolecular bonds you have named are produced.

In your answer, you should make it clear how the properties of the molecules you have described result in an intermolecular bond being formed.

	.............................................................................................................................................
	.............................................................................................................................................
	.............................................................................................................................................
	.............................................................................................................................................
	.............................................................................................................................................
	.............................................................................................................................................
	.............................................................................................................................................
	.............................................................................................................................................
	.............................................................................................................................................
	.............................................................................................................................................
	.............................................................................................................................................
	.............................................................................................................................................
	.............................................................................................................................................
	.............................................................................................................................................
	.............................................................................................................................................
	....................................................................................................................................... [7]
8	The halogenoalkanes CBr4, CF3Cl  and CBrCl F2 have been used in fire extinguishers.

(a) Give the systematic name for CF3Cl
       		.............................................................................................................................. [1]

(b) Draw a 3D diagram to show the shape of a CF3Cl molecule.
      		Include the bond angle.





[2]

	(c) 	The molecules of CF3Cl, contain polar bonds.

	Mark all the partial charges on the atoms in the diagram of the CF3Cl molecule shown below.
	thh [image: ]








                                                                                                                                   [1]

(d) 	Explain why the molecule CF3Cl  has the partial charges you have shown in (c).

     [image: ]	In your answer, you should use appropriate technical terms, spelled correctly.
	...................................................................................................................................

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

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

	...........................................................................................................................     [2]

(e) 	Explain whether or not the molecule of CF3Cl is polar.

	…................................................................................................................................

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

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

	.............................................................................................................................. [2]
9   	Large quantities of propene, CH3CH=CH2, are manufactured every year. Most of this propene is used to make poly(propene), which is used to cover electrical wires.

			Propene reacts with water, forming propan-1-ol as one of the products.

	Propan-1-ol has a higher boiling point than propene.

	Explain this difference in boiling points in terms of intermolecular bonding.

[image: ]In this question, you should make it clear how the points you make are linked to one another.

	…….....................................................................................................................................

	…….....................................................................................................................................

	……..................................................................................................................................…

	………..................................................................................................................................

	…….....................................................................................................................................

	…….....................................................................................................................................

	……….................................................................................................................................. 

	………..................................................................................................................................

	…….....................................................................................................................................

	…….....................................................................................................................................

	………............................................................................................................................ [5]





















10		Scientists monitor the composition of the Earth’s atmosphere. They have found that the
 	concentration  of  carbon  dioxide  in  dry,  unpolluted  tropospheric  air  has  increased 
		from 300 ppm in 1900 to around 380 ppm today.

(a) Calculate the percentage increase in carbon dioxide in the air between 1900 and the present day. Take the present day value to be 380 ppm.

              increase in carbon dioxide concentration = .................................................... %  [1]


(b)   	A sample of air is analysed and found to contain 1.20 × 10–5% carbon monoxide by volume.

	How much more abundant is carbon dioxide than carbon monoxide in this sample of air?
	
	Take the value for carbon dioxide to be 380 ppm.






carbon dioxide concentration = ....................................... times more [2]




11	A chemical company decided to make propan-1-ol from propene. The equation for the 
      	Reaction reaction is shown below.

   [image: ]


(a) The temperature of the reaction mixture is increased.
		Explain why the rate of the forward reaction in equation 4.1 increases.

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

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

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

	.............................................................................................................................. [3]


(b)  	What happens to the rate of the reverse reaction in equation 4.1 when the temperature is increased?

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

	.............................................................................................................................. [1]
12	CFCs, such as CFC 12, were used as refrigerants. More recently, HFCs have taken over from CFCs because HFCs have much lower ozone depletion potentials. Examples of a CFC and an HFC are shown below.
                       [image: ]

	CFC 12 was made from tetrachloromethane, CCl4, by reacting it with hydrogen fluoride.

(a) The reaction requires the use of a catalyst.

	Explain how a catalyst increases the rate of a chemical reaction.

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

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

	.............................................................................................................................. [2]


(b) Add relevant partial charges and ‘curly arrows’ to the diagram to show the attack of one hydrogen fluoride molecule on tetrachloromethane and the resulting electron pair movement in the tetrachloromethane molecule.


				     [image: ]                                                    [3]

[Total Marks: 52]
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- H033/01
Organic reactions
	L

	4
	1
	C
	
	Q4 - GCE - Chemistry B - Specimen 
- H033/01
Organic reactions
	L

	5
	1
	B
	
	Q13 - GCE - Chemistry B - Specimen 
- H033/01
Bonding and structure
	M

	6(a)(i)
	2
		O3 → O2 + O  


(High freq radiation causes) skin cancer / damage to DNA / damage to skin / damage to eyes / damage to immune system / cell mutation / affects crops  
	ALLOW O3 +hν → O2 + O (or hv over arrow) 

	Q21(a)(i) - GCE - Chemistry B - Specimen 
- H033/01
Sustainability; Energy and matter
	L,M,H

	6(a)(ii)
	4
	Recall and selection of appropriate constant from data sheet for ΔE = 6.63 x 10–34 x 1.25 x 1015  
= 8.29 x 10–19/ 8.2875 x 10–19 (J)  
multiply by NA and divide by 1000 
= 8.29 x 10–19 x 6.02 x 1023/ 1000  
bond enthalpy = 499/500 (kJ mol–1) 
	ALLOW ECF 

	Q21(a)(ii) - GCE - Chemistry B - Specimen 
- H033/01
Sustainability; Energy and matter
	

	6(b)
	4
	RCl → R + Cl (initiation)  

O3 + Cl → ClO + O2  
ClO + O → Cl + O2  

Cl + Cl → Cl2 OR 
R + R → R2/R-R OR 
2ClO → Cl2 + O2 (termination)  
	IGNORE dots on radicals 
ALLOW any chloroalkane formula 

Third equation depends on second being correct 

‘initiation’ etc need not be labelled, unless the equations are given in a different order 

	Q21(b) - GCE - Chemistry B - Specimen 
- H033/01
Reaction mechanisms
	L,M,H

	6(c)
	5
	Explanation 
Fewer Cl atoms are formed in the troposphere than in the stratosphere.  
Radiation of high enough frequency is too low in the troposphere (AW)  
Ozone depletion can only occur in the troposphere when suitable catalysts are present. 
Impact 
Tropospheric ozone contributes to photochemical smog. 
Photochemical smog causes eye/nose irritation/ respiratory problems/ breathing difficulties/ damage to animals/ damage to plants/ damage to materials.  
	
	Q21(c) - GCE - Chemistry B - Specimen 
- H033/01
Sustainability; Reaction mechanisms
	L,M,H

	7
	7
	1. Propanone and ethanol form hydrogen bonds / H bonds  
Description of how intermolecular bonds form: 


2. Lone pair on oxygen  
3. hydrogen with δ+ charge (in ethanol) OR partially positive charge on hydrogen (in ethanol)  






4. Methylbenzene and hexane form instantaneous (dipole)-induced dipole  
Description of how intermolecular bonds form: 


5. Electron movements create an uneven distribution of charge 
OR 
Electron movements create δ+ AND δ-  






6. A dipole is induced in a neighbouring molecule  



QWC for either: 
Linking lone pair on oxygen and δ+ H to attraction between molecules 
OR 
Linking instantaneous dipole and induced dipole to attraction between molecules  
	Please use annotations in the answer in appropriate places 
Throughout answer, can refer to intermolecular forces rather than intermolecular bonds 

MP 2 : IGNORE lone pair on oxygen in ethanol 
MP 2 & 3: NOT reference to hydrogen or oxygen molecules 
MP 2 & 3: ALLOW marks from a diagram, 
MP 3: NOT H is electropositive NOT just ‘positive hydrogen’ 
MP2 & 3: Can be awarded if MP1 is incorrect. 


MP 4: ALLOW van der Waals’ forces but IGNORE id - id. 


MP 5: Both parts are needed for the mark (i.e.: e– movement and uneven distribution of charge). 
MP 5: ALLOW ‘dipole/polar’ for ‘uneven distribution of charge’. Does not score if it just mentions negative (or +ve) charge. 
NOT ‘electron density changes’ or ‘electrons are orbiting / spinning / swirling’ for movement (must have electrons moving, not just ‘for an instant there are more electrons on one side of the molecule than the other’). 
MP 5 & 6: ALLOW references to atoms rather than molecules 
MP 5 & 6: Can be awarded if MP4 is incorrect. 

Please indicate QWC using green tick or red cross on the right of the pencil icon on the answer screen 

QWC: IGNORE ‘forming a bond’ for attraction 

	Q2(c) - GCE - Chemistry B - June 2014 
- F332/01
Bonding and structure
	L,M,H

	8(a)
	1
	Chlorotrifluoromethane 
	ALLOW trifluorochloromethane
ALLOW minor spelling error, such as ‘fluro’, but not ‘chlor’ without second o.
ALLOW 1 –-chloro-1,1,1-trifluoromethane OR
1,1,1-trifluoro-1-chloromethane as only other alternatives.
IGNORE spaces and dashes.
	Q3(a)(i) - GCE - Chemistry B - June 2014 
- F332/01
Organic functional groups; Bonding and structure
	L,M,H

	8(b)
	2
	
[image: ]









Bond angle 109 o 
	Shape must be 3-dimensional, but allow other 3d representations, such as in a pyramid. 

ACCEPT 105 – 110 o 

If two bonds are shown in the same plane (as in first example) they MUST be next to each other for first mark. So, for example, DO NOT ALLOW: 

[image: ]


ALLOW value in range 105° - 112° 

Mark independently. 
	Q3(a)(ii) - GCE - Chemistry B - June 2014 
- F332/01
Organic functional groups; Bonding and structure
	L,M,H

	8(c)
	1
	[image: ]
	
	Q3(a)(iii) - GCE - Chemistry B - June 2014 
- F332/01
Organic functional groups; Bonding and structure
	L,M,H

	8(d)
	2
	Two marks can be awarded for: 
Fluorine and chlorine are more electronegative than carbon (ORA) 


One mark for: 

Mention of electronegativity 

Fluorine and chlorine have a greater ability to attract bonding electrons than does carbon (ORA) AW 
	Electronegativity/ electronegativities / electronegative must be correctly spelled once for the first mark to be scored. 

DO NOT ALLOW carbon is electropositive, or if F or Cl molecules being considered. 

ALLOW ‘halogens’ for ‘fluorine and chlorine’ 

If electronegativity mark is not scored, ALLOW 1 mark for ‘fluorine and chlorine have different ability to attract bonding electrons than does carbon’. 
	Q3(a)(iv) - GCE - Chemistry B - June 2014 
- F332/01
Organic functional groups; Bonding and structure
	L,M,H

	8(e)
	2
	C–F bond is more polar than C–Cl bond 
OR C-F bond is of different polarity to C–Cl bond 

(Molecule is) polar because, one of: 

the charges do not balance / do not cancel out 
the dipoles do not balance / do not cancel out 
centre of +/- charge do not coincide 
one side of molecule is more negative than the other 
	ALLOW ‘(partial) charge on F greater than (partial) charge on Cl’ 
or ‘F and Cl have different electronegativities’ 
or ‘halogens have different electronegativities’ 

MP2: Need both molecule is polar and reason. 

ALLOW 'polar because molecule is asymmetric' 

IGNORE ‘polarities do not cancel out’ AW 
	Q3(a)(v) - GCE - Chemistry B - June 2014 
- F332/01
Organic functional groups; Bonding and structure
	L,M,H

	9
	5
	


1 Propene forms instantaneous dipole-induced dipole
forces/bonds.

2 Propan-1-ol forms hydrogen bonds.


3 Intermolecular bonds or named imb must be broken for the liquid to boil / change to a gas.

4 Imb in propan-1-ol are stronger (than those in propene) (ORA) OR more energy required to break imb in propan-1-ol (than in propene). (ORA).

AND

QWC – mark for connection of ideas: idea of linking
strength of imb to amount of energy needed to break them
OR linking ‘more energy required’ to ‘higher boiling point’ 
	Please use a full range of annotations on answer in appropriate places.

MP1: ALLOW van der Waals’

IGNORE comments about how imbs form.
MP1 and 2: DO NOT ALLOW if answer refers to imb with different molecules (e.g.: water).

MP3: Needs to give a correct change of state, not just refer to boiling point.

MP4: ALLOW Hydrogen bonds are the strongest type of imb
ALLOW MP4 even if imbs mentioned are incorrect.
IGNORE harder / easier to break / ‘higher temperature’ for ‘more energy’.

Please indicate QWC mark using red cross or green tick on the right of the pencil icon on the answer screen.
	Q4(d) - GCE - Chemistry B - June 2013 
- F332/01
Bonding and structure
	LMH

	10(a)
	1
		80/300 x 100 = 26.7 % 



	ALLOW any number of sf, correctly rounded 

	Q4(e)(i) - GCE - Chemistry B - June 2014 
- F332/01
Inorganic chemistry and the periodic table
	LH

	10(b)
	2
	ppm CO = 1.2 x 10-5 % = 0.12 
380/ppm CO (= 3.167 x 103 times more) 

OR 

% CO2 = 380 ppm = 3.8 x 10–2 % 
% CO2 /1.2 x 10-5 (= 3.167 x 103 times more) 
	ALLOW any number of sf, correctly rounded 
1st mark is for converting units. 2nd mark is for comparing the two concentrations. Award the second mark for a correct comparison, even if conversion is incorrect. 
	Q4(e)(ii) - GCE - Chemistry B - June 2014 
- F332/01
Inorganic chemistry and the periodic table
	LH

	11(a)
	3
	1 (At higher temperatures) particles (AW) have more
energy/move faster 

2 Particles have more frequent collisions / particles have more collisions per unit of time 




3 More collisions have (total) energy of at least the
activation energy / more successful collisions 
	Reverse argument allowed throughout.
MP1: Not reactants have more energy.


MP2: Award if ‘reactants collide more frequently’ is given, only if candidate has not scored MP1 because they have said ‘reactants’.
MP2: DO NOT ACCEPT more chance of / likelihood of collisions.

MP3: IGNORE more particles have energy greater than Ea
MP3: ‘More frequent successful collisions’ only scores this mark, not MP2.
	Q4(f)(i) - GCE - Chemistry B - June 2013 
- F332/01
Kinetics
	MH

	11(b)
	1
	Increases 

	IGNORE reasons for increase.
	Q4(f)(ii) - GCE - Chemistry B - June 2013 
- F332/01
Kinetics
	MH

	12(a)
	2
	(Catalyst) provides an alternative reaction path OR provides an alternative route 

lower activation enthalpy / energy OR Ea. 
	Answer must have the idea of a different path to gain the first mark.

Mark independently.

IGNORE comments relating to surface area.
	Q2(c)(i) - GCE - Chemistry B - June 2013 
- F332/01
Kinetics

	L,M,H

	12(b)
	3
	[image: ]








Curly arrow from any lone pair on F to C 

Curly arrow from any one C- Cl bond to Cl 

Partial charges 
	DO NOT ALLOW single headed arrows.
However, if candidate draws two single headed arrows to the correct positions then award one mark.

Curly arrow from any lone pair on F: must start from one electron of the lone pair or between the electrons of the lone pair and point to the C or point to an imaginary line joining the C to the F.

Curly arrow from C-Cl bond: starting from the bond and pointing to the Cl.

Arrows when extrapolated must touch correct atom or bond.

IGNORE extra arrow from H-F bond to F, but any additional incorrect arrows negate a mark.
IGNORE additional correct partial charges.
MP2/3: Maximum of one mark if correct partial charges are not on the C-Cl bond being broken.
Mark independently.
	Q2(c)(ii) - GCE - Chemistry B - June 2013 
- F332/01
Kinetics
	L,M,H

	Total 
	52
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