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Data Booklet

for
Chemistry (Advanced Level)

TABLES OF CHEMICAL DATA
Important values, constants and standards
molar gas constant R =831 JK mol”’
the Faraday constant F =965 x 10*C mol™'
the Avogadro constant @ =6.02 x 102 mol™"
the Planck constant h =663x10%¥Js
speed of light in a vacuum c =300x108ms™
rest mass of proton, |H my =167 x 107 kg
rest mass of neutron, jn my,  =167x107 kg
rest mass of electron, Je Mg - 9.11 x 10 kg
electronic charge e =-160x107"°C
molar volume of gas Vm  =22.4dm°mol” ats.t.p.
Vm =24 dm’mol™" under room conditions

(where s.t.p. is expressed as 101 kPa, approximately, and 273 K (0 °C))

" jonic product of water K,  =1.00x 10" mol dm™
(at 298 K [25 °C])
specific heat capacity of water =4.18 kJ kq-1 K-
(=4.18Jg " K™

1000 chemistry Meg uith Helps




rd and 4th) of selected e

Jonisation energles (ist, 2nd, 3
:::::L First
1 1310
H 2 2370
" 3 519
: 900
2 6 1090
7 1400
g 8 1310
F 9 1680
Ne 10 2080
Ne L 494
M 12 736
A 13 577
° 14 786
: 15 1060
° 16 1000
o 17 1260
Y e 1520
: 18 418
o - 590
. 21 632
. 22 661
Y 23 4B
" 24 653
e 28 718
6 = 762
i 27 757
: < 736
Cu 2 e
o o 908
- ! 577
o i 762
. % 1140
Sr . i
Ba 53 1010
" % 502
® 718
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Second

5250
7300
1760
2420
2350
2860
3390
3370
3950
4560
1450
1820
1580
1900
2260
2300
2660
3070
1150
1240
1310
1370
1590
1510
1560
1640
1750
1960
1730
1980
1540
2080
1060
1410
1840
966

1450

lements, in kJ mol™

Third

Fourth

21000
25000
6220
7480
7450
8410
9290
9540
10500
11600
4360
4960
4540
51580
5770
5860
6480
7110
4170
4600
4770
5190
5400
5100
5400

5690 -

5980
6190
4390
4850
5440
3930
4030

4080
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Bond energies

(a) Diatomic molecules

Bond Energy/kJ mol™
H—H 436
D—D 442
N=N 994
0=0 496
F—F 158
cCl 244
Br—Br 193
—I 151
H—F 562
H—C! 431
H—Br 366
H—I 299

(b) Polyatomic molecules

Bond Energy/kJ mol™
cC—C 350
Cc=C 610
C=C 840
C=C (benzene) 520
o H 410
c—Cli 340
Cc—Br 280
C—I 240
C—0O 360
o= 740
o N 305
N 610
C=N 890
N—H 390
N—N 160
N=N 410
O—H 460
0—0 150
S—Cl 359
Si—H 320
Si—0 44
. 222
s —Cl 250
S—H el
s—S 264

1000 Chemistry #eq uit i )



i %at298K (25°C)
de potential and redox potentials, E®a
lectro
Standard e

i der, ,
st i alphabetical or i i.e. a redox series.
(a) an extendﬁdtl;:t‘;:cre':sing order of magnitude, i..
is
(b) ashorter

(a) E®in alphabetical order
(a) £ WA — —

E°I
Electrode reaction o

i B} y -1.66

APt 43¢ % Al e
Ba?® + 2¢” - Ba ] 2%

Br, + 2e” = 2Br o
Ca®*+2e” Ca ] 207
Clz+2e' = 2Cl1 oy

2HOCI + 2H" + 2¢” = Clh+ 2H;0 e
Co® +2e” = Co2+ o2
Co*+e = Co ez
[Co(NHa)el* +2¢~ = Co +6NH;, o4
Ccr' +2e” - Cr os!

cr** +3e” = Cr ’ o7
crt+e = cr ) . o

CrO” +14H" +6e” = 2Cr* + 7TH, 38
o - cu +0.34
e - o +0.15

T - o -0.05
[CU(NHS)..]z* + 2e” = Cu + 4NH, 008
Ce - e -0.44
Fe*+2¢ =  Fe o

F‘es" + 3e” = Fe +0_77

Fea+ e - Fe2* | 6

[Fe(CN)el* +&~ = [Fe(CN)" +0.3
Fe(OH); + e~ = Fe(OH), + OH" 056
sfess = 0.00

hree -2 +0.54

Kre ~ B -2.92

Li'+e = Li | a04
Mg“ +2e” - Mg 238
Ml‘l2+ + 2e” = Mn 118
Mn” +e = Mn2* I
MnO +4H"+2¢" = Mn™+2H;0 +1.23
MnO,"+ & = MnO* +0.56
MnO, + 4H" + 3e” - MnO, + 2H,0 +1.87
MnO4 + 8H* + 5¢- - Mn2* + 4H,0 s
NOy+2H'+e” = NO,+H,0 . +0.81
NO;y + 3H* + 20 - HNO, + H,0 004
NOy™ + 10H" + 8¢~ - NH," + 3H,0 0.87

1000 Chemistry Meg uith Helps



Na*+e” - Na 2.7
Ni*+2e” = N -0.25
[Ni(NHy)e]** +2¢= = Ni+6NH, -0.51
HO;+2H" +2¢° =  2H,0 +1.77
Oz +4H" + 4¢” = 2H,0 +1.23
02+ 2H,0 + 4e” - 40H" +0.40
Q, + 2H" + 2¢ = H,0, +0.68
2H,0 + 2e” = Hy + 20H" -0.83

Pb* +2e” = Pb -0.13

Pb* +2e” = Pb?* +1.69

PbO, + 4H" + 2¢” = Pb% + 2H,0 +1.47
SOZ +4H'+26" =  50,+2H,0 +0.17
S0 +2e" = 23502 +2.01
SO0 +2e" = 25,07 +0.09

Sn?* +2e” = Sn -0.14
Sn*"+2¢" = gp®* +0.15

V2 +2e” = v -1.20

V¥ +e = Va -0.26

VO™ +2H" + e~ = V¥ + H,0 +0.34
VO,' +2H" + e~ = VO? + H,0 +1.00
VO; +4H" + ¢~ = VO? + 2H,0 +1.00
Zn** +2e” = Zn -0.76

All ionic states refer to aqueous ions but other state symbols have been omitted.

1000 Chemistry m;:? with Helps




S

(b E®in decreasing order of oxidising power
(see also the extended alphabetical list on the previous pages)
Electrode reaction
Fp+2e ha 2F
S0 +2 T 2507
H0: + 2H" +2e vt 2H,0
MnO, +8H" +5€ = Mn?" + 4H.0
PbO; + 4H" + 2e sz' + 2H,0
Ch+2e = 2CI~
Cr,07 + 14H" + 6e” 2Cr* + TH0
Brp+2e” = 280
NO{ + 2H+ +e = NO2 + HzO
Ag +e” T Ag
Fe* +¢” = Fe2
I+ 2e” = I
0,+2H0+4e” =  40H
Cu20 +2e = Cu
SO,/ + 4H" +2e = SO, + 2Hzo
Sn"’ +2e = Sn2+
S.06 +2€” = 25,0:%
2H* + 2e” = H,
Pb2+ +2e” = Pb
Sn’* +2e = Sn
Fez’ + 2e” = Fe
an" + 2e” = Zn
M92+ +2e = Mg
Ca"’ +2e” = Ca
K'+e = K
1000 Chemistry ”kg with “Blps

+2.87
+2.01
+1.77
+1.52
+1.47
+1.36
+1.33
+1.07
+0.81
+0.80
+0.77
+0.54
+0.40
+0.34
+0.17
+0.15
+0.09
0.00
-0.13
-0.14
—0.44
-0.76
-2.38
—2.87
-2.92



Atomic and ionic radii

(a) Period 3 atomic/nm lonic/nm
metallic Na 0.186 Na* 0.005
Mg  0.160 Mg* 0.086
Al 0.143 Al 0.050
single covalent Si 0.117 si"  0.041
P 0.110 p* 0.212
S 0.104 s  0.184
o] 0.099 cl~ 0.181
van der Waals Ar 0.192
(b) Group Il ,
metallic Be 0.112 Be**  0.031
Mg  0.160 Mg?*  0.085
Ca  0.197 ca®* 0.099
Sr 0.215 Sr*  0.113
Ba 0.217 Ba** 0.135
Ra 0.220 Ra**  0.140
(c) GrouplVv
single covalent C 0.077
Si 0.117 Si*'  0.041
Ge  0.122 Ge** 0.093
metallic Sn 0.162 sn®*  0.112
Pb 0.175 Pb*  0.120
(d) Group VIl
single covalent F 0.072 F 0.136
Cl 0.099 cl-  0.181
Br 0.114 Brr  0.195
I 0.133 I 0.216
At 0.140
(e) First row transition elements .
single covalent Sc 0.144 Sc 0.081
Ti 0.132 Ti**  0.090
v 0.122 V' 0.074
Cr 0.117 cr  0.069
Mn  0.117 Mn*  0.080
Fe 0.116 Fe:* 0.076
Fe*  0.064
Co 0.116 Co*  0.078
NI 0.115 Ni**  0.078
Cu 0117 Cu®*  0.069
Zn 0125 Zn*  0.074

1000 Chemistry mcg with Helps
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Characteristic ranges

Wavenumber
(reciprocal wavelength)
/ecm™!
Bond
700 to 800
c—Cl
c—0 alcohols, ethers, esters 1000 to 1300
c=C 1610 to 1680
c=0 aldehydes, ketones, acids, esters 1680 to 1750
c=C 2070 to 2250
C=N 2200 to 2280
O—H ‘hydrogen-bonded’ in acids 2500 to 3300
c—H alkanes, alkenes, arenes 2840 to 3095
O—H ‘hydrogen-bonded’ in alcohols, phenols 3230 to 3550 |
N—H primary amines 3350 to 3500
O—H ‘free’ 3580 to 3650

000 chemistry /g uith heps E
1




Typical proton chemical shift value (&) relative to T.M.S.=0

Type of proton
R_CH‘
R—CH,—R
R,CH

#°

CH,—C
> "Nor

R _CH,

R—CH,—Hal
R—O—CH,
R—O—H

R,C=CH—

OH

R—NH2

O—NH,

R—C:
NH—
* . sensitive to solvent, concentration

1000 chemistry /e uith Helps

Chemical shift (ppm)
0.9

1.3

1.4-1.7

2.0

2.1

2.3

1.8-3.1

3.2-3.7
3.34.0
0.5-6.0*

4.5-6.0

4.5-7.0*

6.0-9.0

9.0-10.0

9.0-13.0"
1.0-5.0*

3.0-6.0*

5.0-12.0*



. Atoms, Molecules and Stoichiometry

g—r Key content that you will be examined on:

1. Relative masses of atoms and molecules

2. The mole, the Avogadro constant

3. The calculation of empirical and molecular formulae

4. Reacting masses and volumes (of solutions and gases)

IChemistry MC? uih g




Rtoms, Molecules and Stoichiometry

b:'.' .
Topi

E&am Favourite Rating: *Might be tested Yk Likely to be tested JrkkAlways tested

Section A

1. The relative atomic mass of boron, which con-
sists of the isotopes 'SB and B is 10.8. What
is the percentage of ';B atoms in the isotopic
mixture?

A 0.8% B
C 20%

Helping Concepts ' Exam Favourite Ta/inb***

Let x be the percentage of ';B atoms in the isotopic
mixture.

10(1-x)+11x=10.8
x=0.8 (or 80%)

2. In the absence of a catalyst, ammonia burns in an
excess of oxygen to produce steam and nitrogen.
What is the volume of oxygen remaining when
60 cm3 of ammonia is burnt in 100 cm? of oxygen,
all volumes being measured at the same tempera-
ture and pressure?

A 35cm’ B 40 cm?

C 45cm’ ‘D 55 cm?

Helping Concepts ’ Eram Favourite 7?0@***

4NH;(g) +30,(g) = 2N,(g)+ 6H,0(g)

60 cm? of NH, requires 3x 60=45 cm’ of O, .

. Volume of excess O, =100 -45=55 cm’

3. For complete oxidation, 1 mol of an organic com-
pound requires 3 mol of oxygen gas. What could
be the formula of the compound?

A CH,CHO (B cH,CH,OH
C CH,CH, D CH,COH

IIIIH Chemistry MC? with HEIIIS

Helping Concepts ' Enam Favourite ?a/iny>***

CH,CH,OH +30, - 2CO, +3H,0

A: CH,CHO+ 20, — 2CO, +2H,0
G CH,CH, + 10, — 2CO, +3H,0
D: CH,CO,H+20, - 2CO, +2H,0

_) Use of the Data Booklet is relevant to this question.

What is the number of molecules in 500 cm3 of
oxygen under room conditions?

A 125x10%2 B 1.34x10%

C 3.0x102 D 3.0x10%

HEI[JII"IQ Concepts 'G\am TFavourrfe Ta/fny>***

Under room conditions, 1 mole of gas occupies
24000 cm®.

500 _ A, 10-2
24000—2.083x10 mol

. N=2.083x107x6.02x10%
=1.25%10%

Hence, n=

5. °Be is used in the production of 'fast neutrons'.

How many neutrons are present in 0.09 g of *Be?
[L =Avogadro constant]

A 0.04L (? 0.05L
0.45L

C 0.09L

'Cx\am Tavourite Ta[iny >* *

In }Be, there are 4 protons and 9 -4 =5 neutrons.

e, =°'9£=0.01 mol
. =5%0.01=0.05 mol

o N oo =0.05L

n
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gas contains the sam

Which of these samples of 2)?

number 0 1 g of hydrogen (M,: Hp
A 22 gof carbon dioxide (M CO,, 44)

B 8 gof methane (M: CH,, 16)
C 20 g of neon (M: Ne, 20)
D 8§ g of ozone (M2 O3, 48)

Enam Favoursle Raling ***

®

A: n=:—i-x3=l.5mol
B n=%x5=2.5 mol
c n=%%=lmol

D: n=-f§x3=0.5mo|

7. Which statement about one mole of metal is al-

ways correct?
, A It contains the same number of
s 1 mol of hydrogen atoms.
B It contains the same number of atoms as
mol of 12C.
C It has the same mass as 1 mol of hydrogen
atoms.
D It is liberated by 1 mol of electrons.

mr&mm Favourile le@ * *

1 mol of a substance contains 6.02 x 1023 of that sub-
stance. Hence, 1 mol of a metal contains the same
number of atoms as 1 mol of hydrogen atoms.

atoms as

1
12

8. How many atoms of carbon are present in 18 g of
glucose, CgH;,04?
A 6.0x102 B 3.6x103
C 6.0x108 D 3.6x10%

M'am Favourile Tah’nz >***

Molar mass of C(H,,0, =6x12+12x1+6x16
=180 g mol™

18
180

Ameunt of C atomsw6x0.1=0.6 mol
Number of C atoms=0.6x6x10% =3.6x10%

Amount of CgH, ,06= =0.1 mol

e 9

M Enam TFavourile Kaling ***

Volume of O
Volume of O,

Total volume of O,

R

1000 Chemistry g uith ol

Frequently Examined Questins

ume of oxygen is required for the com- .

What vol ; 3
bustion of a mixture of 5 cm” of CH, and

plete com

5 cm? of CoHy?
A 10 cm’ B 15cm’
C 20 cm’ p 25cm’

(g) +2H,0(0

(g)+2H20(£’)

3 of CHy=2x5 |
=10cm’

H,=3x5
=15cm’

CH,(g) +20:(®) 7 Co,
C,H,(g)+30:(8) ~ 2CO0,

required to burn 5 cm
required to burn 5 cm? of G,

required =10+15=25 cm’

Use of the Data Booklet is relevant to this question.

A substance X was found to contain 72% carbon,ll
12% hydrogen and 16% oxygen.
What is the empirical formula of X?
A C,HO B C;HO

O)CeH 20 D CgHy0,

Helping Concepts ' Exam Favourile Ta/l‘né >*** "

C H (0]
% mass 72 12 16
A, 12 1 16
Molar ratio 2 .12z .18
12 | 16
=6 12 1

11) What volume of 0.10 mol dm™3 aqueous silver =
nitrate reacts with 20 cm? of 0.20 mol dm™> barium

chloride?
A 10 cm’ B 20 cm3
C 40 cm? ' 80 cm?
Helping Concepts '{fr,\am Favourile Tah’ny>
2AgNO,(aq) + BaCl, (aq)

— 2AgCI(s) + Ba(NO, ), (aq)
Amount of Bz'LCl2 = concentration x volume
=0.20 mol dm~ x -2 dm’
1000

=4x10~ mol



topic 1 Atoms, Molecules and Stoichiometry

Frequently Examined(S)uestions

Amount of AgNO, =2x(4x107%)
=8x107 mol

-3
Volume of AgNO, = 810
0.10

=0.08 dm’
=80 cm?

12. When 20 cm® of a gaseous hydrocarbon were
completely burnt in an excess of oxygen, 60 cm?
of carbon dioxide and 40 cm? of water vapour were
formed, all volumes being measured at the same
temperature and pressure.

What is the formula of the hydrocarbon?
A CH, B C;H,
C C,H, D C,H,

Helping Concepts ! Enam Favourite 7?:1/@**

CH, +(x+3)0, — xCO, + £{H,0

1 volume of C_ H  produces x volumes of CO, and %
volumes of H,O vapour. Therefore from the data, x =3
and %:2, Hence, the hydrocarbon is C,H,.

13. Naturally occurring silicon is a mixture of three
isotopes, 28Si, 2%Si and 30Si. The relative atomic

mass of silicon is 28.109.

What could be the relative abundance of each of
the three isotopes?

1.1% 288, 7.9% 29Si and 1.0% *°Si
B 92.2% 28Si, 4.7% 29Si and 3.1% 30Si
C 95.0% 23Si, 3.2% 29Si and 1.8% 30Si
D 96.3% 28Si, 0.3% 29Si and 3.4% 30Si

Helping Concepts ’ Eram Favourite 7?0/1'!75/ H*’

A: A, =(0.911x28)+(0.079x29)+(0.01x30)

=28.099
C A, =28.068 b
& ‘é‘W

D: A, =28.071

@ A 0.20 g sample of a monobasic acid re'quires

8.0 cm? of 0.40 mol dm™ sodium hydroxide for
complete reaction.

1000 chemistry Mcg with Helps

What is the relative molecular mass of the acid?

A 625 B 250
C 625 D 640

Helping Concepts 'C‘.\am Tavouriie ’J?a/iny>**

HA(aq) + NaOH(aq) — NaA(aq) + H,0(()

Amount of NaOH used = concentration x volume
- Sy 2 dm’
=0.4 mol dm™ x e dm

=3.2x10"° mol

Amount of HA =3.2x10™ mol
020g
3.2x107 mol
=62.5 g mol™

Molar mass of HA =

15. On collision, airbags in cars inflate rapidly due to
the production of nitrogen.

The nitrogen is formed according to the following

equations.
2NaN; — 2Na+ 3N,

I0Na +2KNO, — K,O +5Na,0+N,

How many moles of nitrogen gas are produced
from 1 mol of sodium azide, NaN,?

A 1S (B 16
C 32 D 4.0

Helping Concepts '(S.\am Tavourile 'Walmy>*‘**

I mol of NaN, produces 1 mol of Na and 1.5 mol of
N,.
1 mol of Na produces 0.1 mol of N,.

Hence, total amount of N, = 1.5+0.1=1.6 mol

16. Compound G is a diesel fuel additive which re-
duces the amount of soot formed when the fuel
burns.

0]

07\

0]
compound G

How many moles of oxygen gas are needed to

completely burn 1 mole of compound G?



1 Atoms, Molecules and stoichiometr

B 90
5
2 : g p 100

W KAk

Gis C7H1203'
! C,H;05 * %,—02 - 7€0; +6H,0

.

sl
2

P, with water this

. +onitino flares contain Mg
Self-igniting © 2" 3 vhich is spontane-

produces diphosphane, P2H4, w
ously flammable in air.

Which equation that includes the
diphosphane is balanced?

i A Mg,P,+6H,0 - 3Mg(OH), + P.H,

| B Mg,P,+6H,0 - 3Mg(OH), + PH* Hy
C 2Mg,P,+12H,0 — 6Mg(OH), + P,H, + 2PH,
D 2Mg,P,+ 12H,0 — 6Mg(OH), + 3PH,

m’ Eram Favourile .T@ * *

A: H is not balanced.
C H is not balanced.
D: P is not balanced.

g 17.

g

formation of

18. A gaseous organic compound, X, was burnt in an
ﬁ excess of oxygen. A 0.112 dm? sample of X, mea-
sured at s.t.p., produced 0.88 g of carbon dioxide.

How many carbon atoms are there in one mol-

ecule of X7
Al B 2
C3 D

Helping Concepts

Enam 7a’z:our/'/e Wa/lb***

Let x be the number of C atoms per molecule of X,
Therefore, 1 mole of X will produce x moles of CO
when completely burnt in 0,. :

Amount of X used = 0.112
224

=5.00x10~ mol
0.88
12+2(16)
=2.0x10"% mol
< (5.00x107)x=2.0x102 = x=4

Amount of CO, produced =

1000 chemistry m% with Helps

D

Frequently Examined )uestiong

oate ions, C,04% are oxidised by hot
aqueous potassium manganate(VII) ac.
he following equation.

2MnO, " (2@) * 5C,0,> (aq) + 16H" (aq)

—» 2Mn*"(aq) * 10CO, (g) + 8H,0(0)

-3 potassium -
jume of 0.020 mol dm potassium
e Voe‘(lVII) is required to oxidise completely -

19. Ethanedi

acidified,
)0 cording to t

anganat
TO f 103 mol of the salt KHC,0,.H,C,04?
A 20 cm’ B 40 cm’
c 50 cm’ p 125 cm?

Helping Concepts Exam Favourile Raling *** ‘

In 1 mole of KHC2O4-H2C204’ there are 2 moles of

C0,%

Aeor = 2.0x 10~ mol

Mo, = %x M or = 8x10~* mol

Vo = :M"O*’ = %é—gg —4x107 dm’ =40 cm’

n0,~

20. Nervous disorders resulting from mercury poison-
ing occur because mercury forms a 1:1 complex

with lipoyl groups which are vital for glucose me- 4

tabolism.

If the average concentration of lipoyl groups in -

the body fluid is 1.0 x 1078 mol kg1, what mass of
mercury could complex all the lipoyl groups in 3 3

human containing 5.0 kg of body fluid?

[Relative atomic mass: Hg, 200]

A 25x107 g B 4.0x107° g
-7 -5

C 1.0x107" g pjl.OxlO g

Helping Concepts 'c‘i\um Favourite 7?a/m5;>*** ‘

Amount of lipoyl groups in 5.0 kg of body liquid
=(1.0x107%)%5.0

=5.0%10"% mol
Mass of Hg=(5.0x10"%)x 200
=1.0x107 g

21. A mixture of 10 cm?3 of oxygen and 50 cm® of

hydrogen is sparked continuously.

What is the maximum theoretical decrease in vo*

5

ume?




topic 1_Atoms, Molecules and Stoichiometry

Frequently Examined (J)uestions

[All gas volumes are recorded at 298 K and stan-
dard atmospheric pressure.]

A 10cm? B 15c¢m3
C 20 cm’ ‘3 30 cm3

Helping Concepts M?ﬂuouﬂ'/e Taliny >*‘**

2H,(g) + O,(g) — 2H,0(¢) /7

1

0O, is the limiting agent.
Volume of H, used=2x10=20 ¢cm?

.. Maximum decrease in volume
= volume of gases reacted
=10+20=30 cm®

22. Which of the following contains two moles of
solute particles?

A 1.0 dm® of 0.50 mol dm™3 Na,S0,(aq)

B 1.0 dm? of 0.20 mol dm™3 Aly(80,);(aq)
C 4.0 dm? of 0.25 mol dm™3 CH,CO,Na(aq)
D 8.0 dm® of 0.125 mol dm™ CH,CO,H(aq)

Helping Concepts ' Cxam Favourite Tah’ny >*‘**

Amount of CH;CO,Na=0.25x4.0
=1.0 mol

Each CH;CO,Na gives 2 particles, Na* and CH;CO,.

.. Amount of particles present =2x1.0 = 2.0 mol

A: 1.5mol
B: 1.0 mol
D Between 1.0 mol and 2.0 mol

23. The reaction of hydrogen sulfide with sulfur di-
oxide gives sulfur as one of the products.

H,S(aqg) — S(s)+2H"(aq) +2¢"
SO, (aq) + 4H" (aq) + 4- === S(s) + 2H,0(!)

How many moles of hydrogen sulfide are needed
to react with sulfur dioxide to produce 1 mol of
sulfur?

A 1 mol

2
3 B Emol

C 3 mol D 2 mol

m’ Exam Favourile Ta/r'nz >***

2H,S8(aq) + SO, (aq) — 3S(s) + 2H,0(0)
]ﬂﬂl] Chemistry Mc:? with Hﬂllls

From the equation, it can be seen that 2 moles of H,S
react to give 3 moles of S.

Hence, to give 1 mole of S, % mole of H,S is required.

roup I and Group II ionic hydrides react with
water:

H™(s) + H,0(¢) - OH (aq) + H,(g)
In an experiment, 1 g samples of each of the fol-
lowing five ionic hydrides are treated with an ex-
cess of water.
Which sample produces the greatest mass of hy-
drogen?
A CaH, B LiH
C MgH, D NaH

Helping Concepts r&\am Tavourite Wah‘ny>***

1 mol of H™ gives 1 mol of H,. The salt with the great-
est amount of H™ will therefore give the highest amount
of H

2-

A: Amount of H =

B: 0.127 mol
C  0.0760 mol
D: 0.0417 mol

l_x2=0.0475 mol
40,142

- Use of the Data Booklet is relevant to this question.

How many molecules are present in 1 cm? of
oxygen gas under room conditions?

1 x 24000
6.02x10%

1x6.02x10%
24000

C 1x6.02x10% x32

6.02x10% x 24000
1x1000

Helping Concepts ! Crnam Favourite Ta/iny >***

Under room conditions, ¥, =24000 cm® mol™.

B

D

Volume of 1 mol of O, =1 molx 24000 cm® mol™!

1 mol
1 mol x 24000 cm® mo]™!

Amount in 1 cm’® =




B

Frequently Examined(,)uestons 1
topic 1 Atoms, Molecules ond stoichiomet : A,m.;:m:) 1:71—0 D otm o ;'
There are 6.02 = 102 molecules in | mol of oxygen- 28. hane Was sparked with an excess of oxygen,

” . : ]_,:_5_9_2_1@3 {ﬂcf cooling to room temperature, the residuaj

-, Number of molecules in 1 ¢m" ="124000 gas was passed through aqueous potassium
’// hydroxide. What volume of gas was absorbed by
the alkali? .

3

; A 15cm’ B 20cm

- jons react 10
26. Equimolar amounts of Cl0, and OH loen(sl lrl s c 25 cm’ b 30 cm’

produce three products; water, ctg!orat
hloro-oxy anion Q.

ClO,~ and another ¢ '
What is the oxidation state of chlorine in the 100 CH,(g) +20,(8) CO,(g)+ 2H,000)

-—

N B +2 C,H,(g)* %()2(;5) —y 2C0,(g)* IH,0(1)
A +l1 2 o
C +5 D +7 The gas absorbed by KOH m'(,f)z.
m Tram Javmurile Rating > W CO, (g) + 20H (ag) — CO” (407 H, (1)
wam Javouril€ alin
There is a di ionation reaction Volume of CO, produced by CH, =10 cm’
ere is a disproportiona . oot =20 .
Clo, is oxidised to ClO,” (oxidation state of Cl de- Volume of COy produced by L3ty ;
creases from +4 to +3). . Total volume of CO, produced =10+ 20=30 cw”
e oxidation state of - 3

Hence, in the chloro-oxy anion, th
Cl should have increased to either +5 or +7.

For +5: 2CI0, +20H" — CIO, * clo;” +H,0 ri;_jJSE of the Data Booklet is relevant to this question. -

For +7: 4CI0, +40H" — 3CI0: +ClO,” +2H,0 Most modern cars are fitted with airbags. These
Note: Both balanced equations fit the informa- work by decomposing sodium azide to liberate
nitrogen gas, which inflates the bag.

tion provided (equimolar amounts of ClO,
and OH"). Hence, both (C) and (D) are ac-
ceptable answers. A typical driver's airbag
azide.
Calculate the volume of nitrogen this will produce.
at room temperature. '

INaN, — 3N, +2Na
contains 50 g of sodium_

Sodium azide, NaN,, is made for use in car ‘airbags’.
hen this compound is heated to 300 °C, it rap- A 9.2 dm’ B 13.9 dm’
idly decomposes into its elements. C 27.7 dm’ D 72.0 dm’

Which volume of gas, at room temperature and  [FRETRERLLEIE ',’:‘m Tarmsrite Fating > ok 1

pressure, would be produced by the decomposi-
tion of one mole of sodium azide? M, (NaN,)=23.0+3(14.0)= 65

3 3 (
A 24dm B 36 dm M, = %3’ =0.769 mol

C 48 dm? D 72 dm?
'C)am Favourile Taliﬂy>***

INaN; — 2Na+3N,

Py, = 2% Ny, =1.154 mol

Helping Concepts

VN: = n_\-: x24=127.7 de

2 mol of NaN, give 3 mol of N,.

- 1 mol of NaN;, give 3 mol of N,. :
3 2 30. Use of the Data Booklet is relevant to this question

3 3 i
Volume of 2 mol of N, =3 24 =36 dm’ Burning sodium reacts with carbon dioxide to P
duce sodium carbonate and carbon only. b

4Na + 3C0O, — 2Na,CO,; +C




Frequently Examined()uestions

wopic 1_Atoms, Molecules and Stoichiometry

If all the 1.1 x 107 dm? carbon dioxide, measured 32. When Fe is reacted with Fe3*(aq) ions, Fe?*(aq)

at standard temperature and pressure, produced
by each person in a year, could be reacted with

sodium, what would be the mass in grams of so-
jum carbonate produced?

3.2x 107 B 3.5x107
C 73x107 D 7.8x107
Helping Concepts ' Caam Favourite 74@***
7
eo, ='-;’2"4° =4.91x10° mol
ﬂ&:co! =%Xn(~0:

=§x(4.9|x|os)
=3.274x10° mol

ions are formed.

Assuming the reaction goes to completion, how
many moles of Fe and Fe**(aq) would result in a
mixture containing equal numbers of moles of
Fe3*(aq) and Fe?*(aqg) once the reaction had taken

place?

moles of Fe | moles of Fe’* (aq)
A 1 2
B 1 3
C 1 5
D 2 3

Mya.co,

My, co, =223)+12+3(16) =106
=nxM
=(3.274x10°)x106
=347x10" g

31. When an excess of aqueous potassium iodide is

gradually added to aqueous mercury(II) chloride,
the following reaction occur:

Helping Concepts ' Eram Favourile Talinz >**

Fe + 2Fe3* — 3Fe**
1 mole of Fe react with 2 moles of Fe* to form 3 moles
of Fe*. There will be no more Fe3* at the end of the
reaction.
Hence, to have 3 moles of Fe**, we will have to use
1 mole of Fe and (2 +3) moles of Fe3*. This will result
in an excess of 3 moles of Fe’*

HgCl,(aq) + 2KI(aq) — Hgl,(s) + 2KCl(aq) @I 1892, Lord Rayleigh made 'atmospheric nitro-

Hgl, (s) + 2Kl(aq) — K,Hgl, (aq)

Which diagram shows how the mass m of the pre-
cipitate varies with the volume V of aqueous po-
tassium iodide added?

Lot
¢ ¥ O]A

0 \

gen' by removing carbon dioxide, water vapour
and oxygen from a sample of air. He found the
density of this nitrogen to be 1.2572 g dm™3

5.t.p. Chemically pure nitrogen has a density of

1.2505 g dm= at s.t.p.

Which gas present in 'atmospheric nitrogen'
caused this discrepancy?

CA/irgon B helium

C methane D neon

'C; am Favourile 7allhy> * *

The density of 'atmospheric nitrogen' is denser than
pure N,. The impurity in 'atmospheric nitrogen' is
denser than N,.

Comparing M;: M, of N, =28.0

Helping Concepts ' Exam Favourile Ta/ini>**

When KI is gradually added, Hgl, precipitates out
and therefore m increases. After reaching the maxi-
mum, additional KI added is in excess and the precipi-
tate dissolves to form the complex, K,Hgl,. Hence, m
decreases to zero.

1000 chemistry #ecq ith Heps

M, of Ar=39.9
M, of He=4.0
M, of CH, =16.0
M, of Ne=20.2




























































































































































































































































































































































































































































































































































































































































































































































































































