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SECTION A {CGCEB 2016) 

General and Physical Chemistry 

1 .  (a) (i) Define the second ionisation energy of fluorine -----------------------------------.:- 

(ii) Write an equation to represent the second ionisation energy of fluorine 
-L-------.-----------------------------••••••-•-•••·---••••-•••••••••-•-••••••••••••••••••••••••••••••••••-• 

(iii) Using the axis below, sketch a graph to show the successive ionisation energies 
of fluorine 

number of ionisation 

. <'{iv).,:\ tthJGiv,e reasons for the shape of your graph 

6 marks 

--(b)"(i) · ,·:o-Bra�Ahe.;'dot and cross" diagram of carbonic acid H2COJ. 
. .  , , ,  ,., 

(ii) Draw the resonance structures of the H C 03 anion. 

(iii) Complete the table below by stating the molecular shapes and bond angles of the 
following species. 

Species Molecular shape Borrd angles 

CF4 ,, 
' 

;' - .. 

NF3 

C H2C l2 

H
3
o+ 

7 marks 

- - -------- ,..__ -···- 
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- · · .  ·- .. ·····---·-------------·----,.....-------------;: 

__,_ 2HI  + I  t450°C H ti Th fi II c e o owmg reac ion occurs a 2(1!) 2(g) s-- (I!) 

Experiment Initial Initial Initial rate of production 
[H2]mol dm-3 [ 1

2
]mol  drn":' of HI mo! dm-3s- 1  

1  0 . 0 1 1 3  0 .00 1 1  1.9 x 10-2 3 .  

2 0.0220 · 0.0033 1.1 x 10-22 

3 0.0550 0 .001 1  9.3 x 10-23 

. . .  

4  0.0220 0.0056 1.9 x 10-22 

( ) 

,, 

. ,-, 

(i) Determine the order of the reaction with respect to H2 and 12•  

(A) Order with respect to H2 

(B) Order with respect to 12 

(ii) . . . . •  What is the overall order of the reaction? 
· · . · , -! ·  ... 

--------�-·���-------------------------------------------------------------------------------------- 

(iii) Write an expression for the rate law. 

-------�-���--------------------------------------------------------------------------------------- 't . .  •  

(iv) "Determine the value of the rate constant and state its units. 

----------------------------------------------------------------------------------------- 7 lllarl{S 

2. (a) (i) 'Eipfain how positive and negative deviations from Raoult's law arise when 
liquids are mixed. 

Negative deviation -----------------------------------------------------------------· -----· ----------------- 

Positive deviation----- ·--------------------------------- · --------------------------------------------------- 

(ii) If a solution shows positive deviation from Raoult's law, would you expect it to have 
a higher or lower boiling point? Explain ----------�-------�-------------------------------------------- 

' � ---------------••••••••--•••••••••••••••••-••••••••-••••••I••••••••••••••••••••••••••••••••••••-••••••••••••••• 

---------------------------------------------------------- · - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
4 marks 

(b) (i) Define the "mole of a substance" ----------------------------------------------------------- 

(ii) How many moles of carbon atoms are there in 1.0 mole of sucrose, C12 H22 011? 
(RAM H-1.0, c-12.0, 0-16.0) ---------------------------------------------------------------------- 

.. 

(iii) How many carbon atoms arc there in 1 .0 mole of sucrose? (Avogadro's 
number= 6 .022 X 1023) 

Page 2 of 9

GCE Advanced Level Chemistry Paper 2 June 2016

Edukamer
Draft



,......-- . -- 

----- ---------------------- 

(c) (i) 
3 marks 

Define "lattice energy" ------------------------------------------------------------------ 

Reaction t:.Hr/J(KJ) 

Na(s) � Na(g) +109 

Cl2(g) � 2Clcg) +243 

Na(g) � Na(g) + e- +496 

Cl(g) + e- � Cl(g) -3'1·9 

Naes)+ liz Cl2(g) � NaClcs) -411 

(ii) Draw the Bond-Haber cycle for NaCl and use the data below to calculate its lattice 
energy. 

------------�--------------------------------------------------------------------------------------- 

--::r;;·· '::·} .. , . .  •· !�· - . -- ·  · ,  .. 
v-, ,·· -,,.•y._;.;. - ' IO marks 

........ 

(d) A student measuring standard electrode potentials had the following set up in which 
he connected a half-cell -to a standard hydrogen electrode. 

Voltmeter 

. .  

H2(g) at 1 atm 
salt bridge 

M----Tin electrode 

+----6olution containing 
2 " 

Sn \aq) 
(i) Name the solution which could be used in the left-hand beaker--------------------------- 
------�---------------------------------------------------------------------------------------------------- 

(ii) Suggest a solution that is suitable for the salt bridge ----------------------------------------- 

(iii) Write the cell diagram for the arrangement above. ------------------------------------------- 

3 marks 

! 
I 

l _ 
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