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GCE AS/A LEVEL

CHEMISTRY
Data Booklet

 Avogadro constant NA = 6.02 × 1023 mol –1

 molar gas constant R = 8.31 J mol –1 K –1

 molar gas volume at 273 K and 1 atm Vm = 22.4 dm3 mol –1

 molar gas volume at 298 K and 1 atm Vm = 24.5 dm3 mol –1

 Planck constant h = 6.63 × 10 –34 J s
 speed of light c = 3.00 × 108 m s –1

 density of water d = 1.00 g cm –3

 specific heat capacity of water c = 4.18 J g –1 K –1

 ionic product of water at 298 K Kw = 1.00 × 10 –14 mol 2 dm – 6

 fundamental electronic charge e = 1.60 × 10 –19 C

 temperature (K) = temperature (°C) + 273

 1 dm3 = 1000 cm3

 1 m3 = 1000 dm3

 1 tonne = 1000 kg
 1 atm = 1.01 × 105 Pa

Multiple Prefix Symbol
10 –9 nano n
10 –6 micro μ
10 –3 milli m

Multiple Prefix Symbol
10 3 kilo k
10 6 mega M
10 9 giga G
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10 to 70

5 to 40

20 to 50

25 to 60

50 to 90

90 to 150

110 to 125

110 to 160

160 to 185

190 to 220

N C R

C C

C O

C C

R Cl   or   BrC

O

CR C

O

(carboxylic acid / ester)CR

(aldehyde / ketone)

O

CR

NR C

13C NMR chemical shifts relative to TMS = 0

 Type of carbon Chemical shift, δ (ppm)

Infrared absorption values

 Bond Wavenumber / cm –1

  500 to 600
  650 to 800
1000 to 1300
1620 to 1670
1650 to 1750
2100 to 2250
2800 to 3100
2500 to 3200 (very broad)
3200 to 3550 (broad)
3300 to 3500

C Br
C Cl
C O
C     C
C     O
C     N
C H
O H (carboxylic acid)
O H (alcohol / phenol)
N H
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*variable figure dependent on concentration and solvent

1H NMR chemical shifts relative to TMS = 0

 Type of proton Chemical shift, δ (ppm)

0.9

0.1 to 2.0

3.1 to 4.3

1.3

2.0

2.0 to 3.0

2.0 to 2.5

2.2 to 2.3

R    CH3

R    CH2      R

CH3      C    N

CH3      C
O

CH3

   CH3

CH2      C
O

4.5   *

5.8 to 6.5

6.5 to 7.5

6.5 to 8.0

 R   OH

3.3 to 4.3

 HC    Cl   or   HC    Br 

C     CH    CO

HC O

CCH

H

7.0  *OH

9.8  *

11.0  *

R    C
O

H

R    C
O

OH
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