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1 You are provided with four solutions labelled A, B, C and D.

 (a) Describe the appearance of the solutions.

[1]

 (b) Give observations obtained when the procedures listed below are performed.

  (i) Mix 2 cm3 of A with 2 cm3 of B in a test tube.

[1] 

  (ii) Mix 2 cm3 of A with 2 cm3 of C in a test tube.

[2] 

  (iii) Mix 2 cm3 of A with 2 cm3 of D in a test tube.

[1] 

  (iv) Mix 2 cm3 of B with 2 cm3 of C in a test tube.

[2] 
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  (v) Mix 2 cm3 of B with 2 cm3 of D in a test tube.

[1] 

  (vi) Mix 2 cm3 of C with 2 cm3 of D in a test tube.

[2]
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2 (a) You are required to react hydrochloric acid of unknown concentration with 
standard 2.0 mol dm–3 sodium hydroxide solution.

  You are provided with:

  hydrochloric acid of unknown concentration
  2.0 mol dm–3 sodium hydroxide solution
  a thermometer

	 	  Rinse out a burette with the hydrochloric acid.
	 	  Fill the burette with the hydrochloric acid.
	 	  Rinse out a pipette with the sodium hydroxide solution.
	 	  Using the pipette and a pipette filler, place 25.0 cm3 of the sodium hydroxide 

solution in a polystyrene cup in a beaker.
	 	  Measure and record the temperature of the sodium hydroxide solution.
	 	  Add 5.0 cm3 of hydrochloric acid from the burette to the sodium hydroxide 

solution, stir and record the temperature in a suitable table.
	 	  Continue adding 5.0 cm3 portions and recording the temperature, until 

40.0 cm3 of hydrochloric acid solution has been added.
	 	  Repeat the complete experiment to obtain a mean temperature.
	 	  Present your results in a suitable table in the space below.

[4]
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 (b) (i) Label the axes on the graph, including the units. [1]

  (ii) Plot a graph of mean temperature against volume of hydrochloric acid 
added. [2]
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3 You are provided with three unknown liquids labelled E, F and G. Without using any 
other reagents, give observations for each of the following procedures.

 (a) Describe the smell of each of the liquids.

  (i) E 

[1]

  (ii) F 

[1]

  (iii) G 

[1]

 (b) (i) Mix 2 cm3 of E with 2 cm3 of F in a test tube.

  (ii) Mix 2 cm3 of E with 2 cm3 of G in a test tube.

  (iii) Mix 2 cm3 of F with 2 cm3 of G in a test tube.

[3]
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THIS IS THE END OF THE QUESTION PAPER

 (c) Place 2 drops of F and G on different watch glasses and ignite using a burning 
splint.

  (i) F [1]

  (ii) G [1]
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1 tonne = 106 g
1 metre = 109 nm
One mole of any gas at 293 K and a pressure of 1 atmosphere (105 Pa) occupies a volume of 24 dm3

Avogadro Constant = 6.02  1023 mol–1

Planck Constant = 6.63  10–34 J s
Specifi c Heat Capacity of water = 4.2 J g–1 K–1

Speed of Light = 3  108 m s–1

Characteristic absorptions in IR spectroscopy

Wavenumber/cm–1 Bond Compound
550–850 C–X (X = Cl, Br, I) Haloalkanes
750–1100 C–C Alkanes, alkyl groups
1000–1300 C–O Alcohols, esters, carboxylic acids 
1450–1650 C ̿ C Arenes
1600–1700 C ̿ C Alkenes
1650–1800 C ̿ O Carboxylic acids, esters, aldehydes,    
  ketones, amides, acyl chlorides
2200–2300 C   N Nitriles
2500–3200 O–H Carboxylic acids
2750–2850  C–H Aldehydes
2850–3000 C–H Alkanes, alkyl groups, alkenes, arenes
3200–3600 O–H Alcohols
3300–3500 N–H Amines, amides

Proton Chemical Shifts in Nuclear Magnetic Resonance Spectroscopy 
(relative to TMS)

Chemical Shi   Structure 

0.5–2.0 –CH Saturated alkanes
0.5–5.5 –OH Alcohols
1.0–3.0 –NH Amines
2.0–3.0 –CO–CH Ketones
 –N–CH Amines
 C6H5–CH Arene (alipha  c on ring)
2.0–4.0 X–CH X = Cl or Br (3.0–4.0)
  X = I (2.0–3.0)
4.5–6.0  –C ̿ CH Alkenes
5.5–8.5 RCONH Amides
6.0–8.0 –C6H5 Arenes (on ring)
9.0–10.0 –CHO Aldehydes
10.0–12.0 –COOH Carboxylic acids

These chemical shi  s are concentra  on and temperature dependent and may be outside 
the ranges indicated above.
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* 58–71    Lanthanum series
† 90–103  Actinium series

a = relative atomic mass (approx)
x = atomic symbol
b = atomic number

THE PERIODIC TABLE OF ELEMENTS
Group

a
b

x

*

†
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1

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

III III IV VI VII 0V
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