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O LEVELS CHEMISTRY

BT Zﬁeatoubnus

TOPIC‘ 3

¢ Srhool System

AN SRR -._.A\-Jﬁ-ﬁw\‘qh'\? PYadas ..-....1‘.

B syllabus

define relative molecular mass, M, , and calculate relative molecul

U relative atomic masses te information

(q) | calculate the percentage mass of an element in a comptw_nﬂvhe,f'g_’le_’l—aﬂg—rgﬂ@—"’ % X N

h) | calculate empirical and molecular formulae from relevant data upies 24 dm?3 at roomv
“calculate stoichiometric reacting masses and volumes of gases (one mole le of gas 0¢¢ pt ons on the gas Ic—zwsej i

(i) | and pressure); calculations involving the idea of limiting reactants may be set (questt "d the

es will not be sef J
calculations of gaseous volumes at different temperatures M&L—”’mm’mm '

&
ar mass (and relative formula masy) as the sum o

0 *apply the concept of solution concentration (in mol/dm? or g/dm?) to process the resu il
solve simple problems (appropriate quidance will be provided where unfamiliar reactions are Il

(k) | calculate % yield and % purity

i
The relative atomic mass (Ar) of an eiement is the average mass of its one atom,
compared to 1/12 the mass of one atom of carbon-12. : ) 1
o Arof element= Nucleon number of element (e.g. Ar of = 23) B

» Aris a ratio and has no units.

o Ar values may not always be whole numbers as some elements like chlorine occur 2s

mixtures of isotopes.

R ;"’—"r—-:r‘ﬁ’

Relative Molecular Mass I Relatia._..._

The relative molecular mass (Mr) of an element or compound s the average mass of
its one molecule, compared to 1/12 the mass of one atom of carbon-12.

o Relative molecular mass is used for molecules (e.g. Oz, H20);

o Relative formula mass is used for ionic conmpeunds (e.g. CuSOy, CaC0y).

o M= (Arof 1st element x No. of atoms) + ......

e e.g. Mrof CuS04.5H20=[(64 x 1) + (32 x 1) + (16 x 4)] + 5[(1 x 2) + (16 x 1] = 250

‘»’f~"‘.rurm‘é&§ f e ' L
Mole is actuallv a‘counting: a% _
. _ Counting unit |u@'\w——————" |
In daily life, we encounter an use several counting Pair |72 ——~~¥'£ S
units, to make counting easier. For exampie: Dozen 12 | %ﬁ———«—/{
. - P r———e SOS =
Similarly, we got to believe that: R;’;: 1330 | Playing cards \
[ Gross 7 __ Sheets of printing paper or 11
o — — ' = Orawing pins Y
PREPAREDBY. * IGA
b . / E
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O LEVELS CHEMISTRY Topic 3: MOLES'AND STOICHIOMETRY.

“Mole is also a counting unit for atoms, molecules, ions, electrons etc.”
Counting Unit Number of Units : Examples

_—_ 6.02 x 102 A mole of carbon, a mole of water, a
. : mole of glucose, a mole of electrons

= == |

|30 S ocemge W do L4Zy

3-—\‘ e P o
?‘l‘-\m‘g’v e e

NP,

’,?ﬂ

2

0

o)
A7)
S

A

2

—_a &2

ASORLALES! Ten SRR
Mass of one mole of substance:

NG

Mole differs from other counting units in the following two sense
(i) The number of units in a mole is extremely large.

(i)~ The mass of one mole of a particular substance is always a fixed and constant
quantity.

';Lrul==

MASS OF 1 MOLE = A or M

e.g. 1 mole of carbon = 12g I mole of water = 18g
I mole of glucose 180 g I mole of sodium chloride = 58.50 g
but1 pair of shoes, 1 dozen of eggs does not always necessary have same mass.

=i

==

The number of units in a mol’ek — Avogadro’s Number (or Avogadro Constant

The number of atoms in one mole of an element, the number of molecules in ons mole of
a molecular compound or number ions in one mole of an ionic species is termed as
Avogadro’s number, Na. Its value is 6.02 x 1023

D

e

Counting moles by weighing

There is no direct way of measuring moles nor its possible to count such large number of
particles. However, by weighing correct masses of these substances serves both the above
purposes. Following sirmple principles help you to count the enormous number of molecules
just in a matter of seconds.

2=

" Gne mole of an element = _ Relative atomic mass (A1) of element i grams
Examples M]
1 mole of hydrogen (H)atoms = 1g =  6.02x 102 H atoms
1 mole of Carbon (C) atoms = 12g= 6.02x10% C atoms
1 mole of Sulpur (S) atoms = 32g= 6.02x10% S atoms t

Cne mole of diatomic element = Relative molecular mass (M) of element in grams

f—

1 mole of Hydrogen (H2) gas = 29 = 6.02x10% H, molecules
1 mole of Oxygen (O2) gas = 32g = 6.02x10% G2 molecules
1 mole of Nitrogen (Hz2) gas = 28g = 6.02x10% N2 molecules

- Relaive Molecular mass (W) of Compound in grams

“One mole of compound |

Examples

‘Zs::::

B
.

1 mole of Water (H20) atoms = 18g =  6.02x 1022 H20 moiecules
1 mole of Carbon dioxide (H20) = 449 =  6.02x10 > CO2 mo!ecu!es
1 mole of Glucose (CeH120s) = 160 g = 6.02 x 10%° CeH1206 molecules \

\,
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O LEVELS CHEMISTRY

A mole is defined as the amount of substance (element, compound or ion etc.), which
contains Avogadro number of particles (6.02 x 10 atoms/ions/molecules etc.)

Mole — Examples

Topic 3 : MOLES AND STOICHIOMETRY

Element Symbol Relative atomic mass Mass of 1 mole Number of atoms in 1 mole
Hydrogen H 1 1g 6.02 x 10%
Helium He 4 4g 6.02 x 10%
Carbon C 12 ~ 12 g 6.02 x 102
Oxygen 0 16 16 g 6.02 x 10
’ : ; : = lecules in 1
Element Formula  Relative molecular Mass | Mass of 1 mole ENImper Ofm"::,)e
Hydrogen Ha - 2 2 =
. g 6.02x 10
Chlorine Ch 71 719 6.02 x 10%
Oxygen 02 32 329 6.02 x 102 l
| lodine I2 254 254 g 6.02 x 10% |
-~ Compound | Formula’ Relative molecular / formula Mass || Mass of 1 mole Nun?gi;?;r?zls;:les £
Water _ Hz0 18 Y 6.02 x 1073 |
Ammonia NH3 17 719 6.02 x 108 !
Carbon dioxide CO2 44 32g 6.02 x 108
gludgose CsH120s 180 180 q 6.02 x 1073 ' }
odium NaCl 58.50 6 23
Sodum 58.50 g 6.02x 10
Remember! !
r
° 1 mole = Mr or Ar

o Same moles of different element have same atoms but different mass
o Same moles of different compounds have same molecules but differant mass
Calculation based on'moles ']

ERP SRR

CAIIN

moles = Mass in g

Mass = moles x Aror i,

Siom—m

[ |

6.513 Calculiate the number of moles of an aluminum saucepan with a mass of 270 g

p -:{-&s,sog@
SR ENY 270
'é‘i"-f"i'm Number of moles of Al = £ =10 mol. Al
. 592} Remember...! Don't forget the unit of mass g
SRR o
[\S??»""” '56@3 R . ) ; .
%?@5@3“ Carbon tetrachloride, CCls, is colourless liquid used in manufacture of

i Fluorocarbons and an industrial solvent. What is the mass of 0.0758 moles of

carbon tetrachloride. : !

Molecular Mass of Carbon tetrachloride = 154 |
Number of moles of CCls = 0.0758 mo!
Number of moles = 0.0758x 154 = 11.6732 g g

1\
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O LEVELS CHEMISTRY . Topic 3: MOLES AND STOICHIOMETRY

" MOLES/MASS OFELEMENT ONFROM "SCOMPOUN]) __

— 4 E‘i]'B@[l@ C

1 mole COy <oneaine

g =Ny

— 2 mol®

D

449 COZ contains —|

—

Number of atoms of element in the
compound X moles of compound

moles of an element from mass of compound =

Number of atoms of element in the compound x mass of compound
M; of compound

=5

mass of an element from mass of compound =

Number of atoms of element in the formula of compound x A, x mass of compound
M: of compound

2D =

Al

sSs What Is the number of moles of hydrogen atoms in 5.5 mol of ammonia? N
5«"2@ mole of NHs moles of hydrogen
%:,&f" 1 . A
e?- 5.5 ; 3x5.5=16.5 mol ‘
SR :
Gﬁ‘sﬁg‘ “What is the number of moles of hydrogen atoms in 3.2 g of methane? H’
Mass of CHs : moles of hydrogen
16 g ; 4 moles
3 32g : 4 x 3.2 = 0.8mole
‘ 16
53 fv& QE@JWhat Is the mass of nitrogen present in 10 of ammonium sulfate, (NH4)2804? M
2 Mrof (NH4)2804 = [14 + (1x4)]x2 + 32 + (16x4) = 132
(NH4)2S04 : N A
132 g © (14x2)=28¢g
1 10g . _28 x 10 = 212g |
1S Dt 132

';g:sqs‘{:;“g ‘In a given 75 g sample of Calcium Phosphate, Cas(P04)2, calculate
(a) the mass of Calcium
(b) the mass of oxygen .
(c) the percentage of phosphate ions, PO+

() M of calcium phosphate, Ca3(PQs)2 = (40 x 3) + 2[31+(16x4)] = 310

3x 40.
310

B

Mass of calcium =

X75 = 28.03gCa

PREPARED BY'i KASHIF HASNA'
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3x [31+ (16 x 4)]

AND STOICHIOMETR_Y

/w i

-—

30.97 g Ca

O LEVELS CHEMISTRY Topic 3: MOLES
_ 8x 16
{b) Mass of oxygen = &0
(c) Mass of phosphate ions =

310
=5 X 100 = 61.293

. 45097
Percentage of phosphate ions =

g8 Calculate the percentage of water of ¢
9% soda, Na;C03.10H.0
M of washing soda, Na2C03.10H20

1]

10

Mass of water of crystallization

ag X35.7=22 47 g H,0

22.47 % 100 = .
35 7 =62.94 % H,0

Percentage of water of crystallization

Princip le=®
A fixed volume of an
temperature and press

Y gas under the sg
ure alw
of molecules. This means tha
same number of molecules as 10 ¢m3
gases are measured at the same temp

t 10 cm3

(23x2) + 12 + (16x3

Me conditions of
ays contains the

of hydrogen contains
of carbon dioxide if the

— X75= 4997 g POs* ions

% PQ4*

Iystallizatiop jp 35.7 g sample of washing

) + 10[(Ix2) + 16] = 286
x18

Same moles = Same molecules
same number

i| 1mole=24dm?®or 24000 cm?

erature and pressure. ﬁ
Ha CO; R
V=10cm3 V=10 cm3
T=25C T =25C
P=1atm P=1atm
At room conditions (i.e. 25°C and standard atmospheric pressure), ]
one mole of gas has a volume of 24 dm? or 24000 cm3,
| This is called the molar volume atr.t.p. (room temperature and preSSUI'G‘.\_/
— — F=dlle and pre
Molecular [ Mass of gas that has a volume ofis, 5] o
. Gas - Formula (i 24 dm?® (molar mass) Volume at rtp
Hydrogen Ha
Ammonia NHa3 [ 3
L Nitrogen N2 i — | 24 dm
Oxygen O2
Carbon dioxide CO2
Propane

24

;ﬁ‘%g%l?s‘*@

Calculate the volume of gas.
Volume of N2 gas

k@t In an experiment, 0.04 mol of nitrogen gas was produced (measured at rtp).

0.04 mol x 24 dm3

0.96 d

PREPARED BY : KASHIF HASNAT MALIK
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O LEVELS CHEMISTRY Topic 3: MOLES AND STOICHIOMETRY

’ ;{é What is the volume of 7 g of nitrogen, N, at room conditions ?
A ehs

»
A

R Volume of N, gas = -;—g- x 24 dm?3 =

5%

B

'~

=

K\

Qs“‘%%éln a particular reaction, at room temperature and pressure, 350 ¢cm® of carbon

a8k @}gﬂ dioxide gas was evolved. What would be number of moles of gas? A
ERE (M: of CO2 = 44)
Volume of gas = 350 cm® = 350/1000 = 0.350 dm? S
3
Number of moles of CO> = Lgdm— =0.015 mol
24dm’ mol
or alternatively }‘J‘]
3
Number of moles of CO2 = 20CM__ 0,015 mol
m 24000 cm® mol
. w@ﬁé& What mass of 200 cm?® of methane gas will be required for complete combustion
:gg@&” into carbon dioxide and water? (Mr of CH4 = 16) ,?
- Mass of methane =  200cm®x16gmol = 0.13g CHs

24000 cm3

=

The mass of a particular element, ion or unit expressed as a percentage of total mass
in a compound is called Percentage Composition.

=

&ZR2D

Percentage of an element in 2 compound =
number of atoms of that element in the formula x A, of element

x 100 h

M, of the compound ,\ﬂi

uu

i %" Calculate the percentage of i
= (a) Copperions (b) Sulphate atoms (c) Sulphate ions ind
(d) Oxygen atoms (e) water - (f) anhydrous copper sulphate h

in hydrated copper sulphate crystals?
M: of hydrated copper sulphate, CuSOs4, 5H20

]

64+32+(16x4)+5[(1x2)+16] = 250

1 x 64 —_
(a) Percentage of copper ions = X x 100 =26% Cu=* ions

1596 |
(b) Percentage of sulphate ions = 2X50 x 100 = 38.4% S04 ions L

1 x 32 :\
(c) Percentage of sulphur atoms = o5 X 100 =12.8% S atoms IF

_ 4 x 16 e L

(d) Percentage of oxygen atoms = 55 x 100 = 25.0%\9atoms L

5 x18 -
(e) Percentage of water molecules = 550 x 100 = 36% H20 molecules

1 x 60

x 100 = 64% CuSOs4 atoms

(f)  Percentage of anhydrous copper sulphate

'PREPARED BY.  KASHIF HASNAT MALIK
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O LEVELS CHEMISTRY Topic 3: MOLES AND STOICHIOMETRY,:

Definition:
The formula which gives simplest whole number ratio of atoms of each element
present in one molecule or formula unit of a compoungq. )

. %’&s Ethylene glycol is used as automobile antifreeze. It has 38.7% carbon, 9.7%

salia™hydrogen and 51.6% oxygen. Its molar mass is 6 gl g
S e s 2.1 grams mol. Determine its L\i
C H 0 I
Percentage Composition 38.7 9.7 516
Mole Ratio = 3?—;=3.225 27 g7 518 _5 505
%age composition - 1 0 E
A |
Simplest atomic ratio= 3.225 =1 = :
Mole Ratio 3.225 2'225—5 ; o
Least mole ratio ~ ' - i
Empirical Formula of Ethylene Glycol = C1H30 k
; 301 or CHs0

3

1¢%= 12.0 g of anhydrous magnesi Iph ] j

= {g‘,&& 1 ydrot gnesium sulphate combines with 12.6 g of water to from .
%gj;.&}?»’-‘g” hydrated magnesium sulphate. What is the formula of the hydrated magneéium K
¢ sulphate? [M(MgS0s) = 120] .b

) |

MgSO4 : H20 '
moles 12.0=10.1 ; 12.6=0.7 \}1
120 18 i

1 : 7

Formula of the hydrated magnesium sulphéte = MgS04.7H20

?f» Analysis of an organic acid isolated from red ants shows that it contains 0.057 g

ggggifw ?f cai;bofn, :)’;0109 ;f hydrogen and 0.16 g of oxygen. Calculate the empirical ij
e ormula for this acid.

C H 0

0.060 _ 0.010

Mole Ratio —=0.005 —=0.010
12 1

Simplest atomic ratio 0.005 =1 0.010 =

Empirical Formula: CH20:z

e A T e e S S S e s

l Determine the empirical formula or is already given.

Determine the empirical formula mass.
e.q. Empirical formula mass of CH20 = D 4

=
T P e e L PR Y T e ooyt g i pr et e S poa oot d
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0 LEVELS CHEMISTRY Topic 3: MOLES AND STOICHIOMETRY 3

Getermine the multiple factor, n, by the formula )

n = Molecular Mass (given)
Empirical formula mass

. 180
e.g. Multipl = — =0
g iple factor, n 0
/

AN

Determine the molecular formula as follows:
[ Molecular formula = n (Empirical Formula) ]

e.g. Molecular formula of a compound having molecular mass of 180 and
empirical formula, CH20, is given as

Q/lolecular Formula = 6 (CH20)= Caxe) Hexs) Opxs) = CsH1208 )
, L

STOICHIOMET RY

pronunciation : Stoy—key—ahma—tree.

Déﬁniﬁoﬁfi;

The branch of chemistry that deals with the quantitative relationships between reactants

and products based on balanced chemical equation is known as Stoichiometry.
Significance: |

edied

The knowledge of stoichiometry is important because it helps us to calculate theoretically:

i)  The amount of products that can be produced as a resuit of given quantities of
reactant(s) — Theoretical Yield of a product.
i) The amount of reactant(s) required to produce a definite amount of product.
i)  The quantity of one reactant that reacts with the other(s).
iv)  The amount of product produced along with other preducts.
v)  The percentage purity of a substance.
vi)  The percentage yield of a product.”
vii) The composition and identity of an unknown substance, etc.
ix) The volume of gases required or produced during a reaction.

e mimole ratio

g:&,’o

The carbonates of many metallic elements decompose when heated. The nitrates of
metallic elements also decompose when heated. Calcium nitrate decomposes to form
calcium oxide, nitrogen dioxide and oxygen.

2Ca(NOs3)2(s) 2 2Ca0(s) + 4NO2(g) + O2(g)
A 0.010 mol sample of calcium nitrate is heated. Calculate the number of moles of gas
~ produced when this sample is completely decomposed.

mol ratio Ca(NOs3)2 : NO:z + Oz
2 mol : (4+1) 5 mol
0.010 mol . 0.010x %= 0.025 mol
218 —_— -
sefihele mmass ratio -
" Ammonium sulphate can be made by reacting aqueous ammonia with dilute sulphuric
acid.

2NH3(aq) + H2SO04(aq) =2 (NH4)2S04(aq)
[BREPARED BY: KASHIE HASNAT MALIK
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O LEVELS CHEMISTRY Topic 3 :- MOLES AND STOICHIOMETRY 9

Calculate the mass of ammonium sulphate that can be made from 51 g ammonia.

Mr of NH3=17 |, Mrof (NH4)2 SOs = 132
mass ratio NHs : (NH4)2S04
2(17)=34¢g 132 g
132
51 . —Zx51=198¢
J 34
DETERMINATION OF VOLUME OF A GAS RE
PRODUCED . = _
Mit In an experiment, 6 dm?® of NO:, gas measured at r.tp. was produced by
tg&:ﬁ:}ﬁ-% decomposition of lead (1) nitrate:
R

2Pb(NO3)2(s) — 2PbO(s) + 4NO;(g) + O2(qg)
Calculate the mass of lead (1l) oxide, PbO, produced in this reaction.

Mass-volume ratio = PbO : NO2
{.1 st b 2(207+16) =446 g - 4(24) = 969
"EHM ﬂx6=27.87g :

6
| % 2
nd Number of moles of NO; = yalime et NO, - L. 0.25mo1
Molar volume 24
meﬂmod ~ molar ratio = NO; ; PbO
4 mol ; 2 mol

| ' 0.25 mol : ¥2x0.25 = 0.125 mol
' Mass of PbO produced = 0.125mol x223 = 279 g
o g"_g}{ﬁé Hydrogen-oxygen fuel cells are used to generate electricity.
“L\'&\" *" The overall reaction in a hydrogen-oxygen fuel cell is shawn below.

2Hz(g) + O2(g) =2 2H20(g)
A hydrogen-oxygen fuel cell uses 2000 dm?
and pressure.

of hydrogen measured at room temperature
Celculate the volume of oxygen, measured at

room i{emperature and pressure, used by
ihe fuel cell. [One mole of any gas at room temperatur

¢ and pressure occupies a volunie of 24 dm*.]

Volume ratio Ha2 : 02
(2x24) =48dm?3 24 dm?3
2000 dm?3 24 x 2000 = 1000 drm3 0O,

48
N OB SOEUTIONS

So!utiléE A solution is a homogene

ous mixture (having a uniforim compasition)
substances)

of two or more

Binary Solutjbh’:' A solution consisting of only two components is termed as g binary solution.

Components of a Binary2§§!l.'i"tiéj'_l;1_;1
A hinary solution consists of two components:

i) Solute:  The component of a solution in relativel

y smaller quantity is called a solute.
i) Solvent: The component of a solution in relative

ly larger quantity is called a solvent.

— o= oo = 7 A

=

g =3

= &

o
Atk g

[PREPARED'BY KASHIE H}
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O LEVELS CHEMISTRY Topic 3: MOLES AND STOICHIOMETRY .

Concentration of a solu io 1

‘@

et

moles

Concentration in moles perdm? =
Volume of solution in dm?

massin grams
M, x Volume of solution |ndm

Concentration in moles perdm?® =

# Concentration in moles per dm® = moles ,
= X 1000 .

Volume of solution incm }

It

%( é
gﬁ —
)

]

J

\\

Concentration in moles perdm?® = mass i grams
— x 1000
M. x Volume of solution incm?®

Moles = Concentratlon (mol/dm ) x Volume of solutlon in dm3

@ Moles = Concentration (mol/dm3) x M x Volume of solution in dm?

.
Z Moles= Concentration (mol/dm?) x Volumigief selion e !
_ 1000 )
= e o P o s e S SSRs — e T e e e S _A_./l
0): Y
{ i 1 3 :
0, Moles= Conceritration (mol/dm?) x M, x Volume of solution in dm §
1000 |
@ Concentration ing/dm3 = Concentration in mol/dm? x Mr of solute |

rystals of hydrated sodium sulfate by titrating

A student prepares some ¢
w aqueous sodium hydroxide with sulfuric acid. The student uses 25.0 cm® of 1.60

“ mol / dm?3 sodium hydroxide to prepare the crystals.
2NaOH(aq) + H2S04(aq) + 8H20()) = Na2S04.10H20(s)

Calculate the maximum mass of hydrated sodium sulfate crystals that can be formed.
Moles of NaOH = 1.60 x 25 = 0.04 mol

1000
Mol ratio NaOH : Na2S04.10H20
2 mol : 1 mol
0.04 mol % x 0.04 = 0.02 mol

MaX|mum mass of hydrated sodium sulfate 0.02 mol x 322 (Mr) = 6.44 g Na2804.10H20

¢§€ 3 15.0 cm? of 1.0 mo! / dm’ potassium hydroxide just neutralise 20.0 cm® of a

f&“’ solutlon of nitric acid. What is the concentration of the acid?
Moles of KOH = 1.0x15 =0.015 mol KOH
1000
Mole ratio KOH : HNO3
1 mol : 1 mol
0.015 mol : 0.015 mol |
Concentration of acid = = (;-(())15 % 1000 = 0.75 mol dm’
Vv

—_———— R o

S

== &

=]

] o

==

TREPARED BY.; KASHIE HASNAT MALIK
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O LEVELS CHEMISTRY ETRY

Topic 3 : MOLES AND STOICHIOM

33 Silver ions react with chloride ions.
‘&‘iﬁgﬁg Ag*(aq) + CI(aq) - AgCI(s)

“ltis found that 5 cm? of a 0.1 mol/dm? solution of the chloride of metal X needs 1.0 cm? of I
0.1 mol/dm? silver nitrate for complete reaction. What is the formula of the chloride?
Moles of chloride = 0.1x 5 = 0.0005 mol
1000

Moles of AgNO3 = 0.1 x_10_ = 0.0010 mol

1000 |
0.0010 =2 x 0.0005 |
So the formula XCl,

ﬁ‘%ﬁ% The reaction between hydrochloric acid and calcium carbonate is shown.
A 2HC! + CaC03; — CaCl 2 + H20 + CO2

Which volume of 1.0mol / dm? hydrochloric acid is needed to react completely with 1.0 g
of calcium carbonate (M, = 1 00)?

SRy
o
2

Mass mole ratio CaCOs HCI
100 g : 2 mol
19 2 x 1 =0.02mol |
| 100 I
concentration of HCl = number of moles ' :
volume
1.0moldm3? = 0.02
V
V = 0.02dm3or20cm?
- s%‘;ﬁ’i& What is the concentration of hydrogen ions in 0.05 mol / dm? sulfuric acid?
teEl S| 0.025g/dm® B 0.05g/dm® c 010g/dm®> D  2.0g/dm? i
H2SO4 == 24+ SQO4? Arof H* = 1 Fﬂi
1 mol 2 mol T
0.05 mol 2x0.05=0.1 mol conc(g/dm?®)= 0.1mol/dm3 x 1 = 0 1 gdm=  Correct Option: G ||

@ﬁ,ﬁ%«%gi@s A student titrates 20.0 cm’ of a metal h
5 mol / dm® with a strong scid of concentration 0.
fo neutralise the metal hydroxide.
(i)  Calculate the number of moles of acid in 24.0 cm?® of the acid.

240 .
w2 (),.0012 m
0.050 x T 0.0012 mol

ydroxide, M(OH);, of concentration 0.060
050 mol / dm?®. It requires 24.0 cm? of acid l‘kﬂ

=5 aees

1 mol of base give two mole OH-
(f) Calculate the number of moles of OH- jons in 20.0 cm?
e \ -
Mole of OH = [0.060x 2% |2 = 0.0024 mol
\ 1000

of the metal hydroxide.

——

'PREPAREDBY. KASHIEHASNAT MALL
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O LEVELS CHEMISTRY

Topic 3: MOLES AND STOICHIOMETRY

v Volume and concentration of one of them, acid or base, is known
v Concentration of the other solutions is required to be calculated whose volume is given.
How to solve?

1. Calculate the number of moles of solution whose concentration and volume is given
moles = CxV
1000
2. Make the .mo!e ratio of acid and base and calculate the moles of solution whose
conc_entratlon is unknown. Usually there is one of the category will be there:
Acid : Dbase Acid : base Acid : base
1 : 1 1 ; 2 2 : 1
e.g HClI : NaOH H2S0s4: NaOH HCI . Ca(OH)2
3. calculate the concentration of solution whose volume is given.
Conc. = moles  x 1000
Volume

tﬁs\‘,;;.!; 12.0 cm® of an aqueous solution of sulphuric acid exactly neutralised 20.0 cm® of a
s8R solution of sodium hydroxide of concentration 0.150 mol/dm?>.

H2S04 + 2NaOH — NazS0s + 2H20
Calculate the concentration, in mol/dm? of the aqueous sulphuric acid.
n(NaOH) =  0.150x % = 0.003 mol
mole ratio = H2SO4 : NaOH = 1 : 2
n(H2S04) = %2 x 0.003 =0.0015 mol
Conc. = 0‘1020;5 x 1000 = 0.125 mol dm3

: 25.0 cm? of an aqueous solution of calcium hydroxide is exactly neutralised by 18.0

- &gs%ﬁgcm3 of 0.040 mol/dm® hydrochloric acid.
ERE L Ca(OH)z + 2HC! = CaClz + 2H20
-  Calculate the concentration, in mol/dm?, of the aqueous calcium hydrexide.
moles of HCI = 0.040 mol dm3x 18.0 = 0.00072 mol HCI
1000
mol ratio HCi | : Ca(OH)2
2 mol : 1 mol
0.00072 mol Y x 0.00072 = 0.00036 mol
Concentration = 0.00036 mol x 1000 = 0.0144 mol dm-

a4 25 -

H}Hi‘éfé;g Compouﬂds that have definite number of water molecules attached chemically.
LI} AL -7 CUSO4. 5H2O NQQCOB.1OHZO

Water of Crystallisation: The definite number of water molecules attached to the crystal structure.
Anhydrous Compound: o
| Compound formed when water of crystallization is lost by heating.
' heat ’

CuS0Os4. 5SH,.O —— CuS0O4  + 5H20
Hydrate anhydrous  water of crystallisation

D

%ﬂ=:t
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L& . f the hydrated magnesijym
.%‘%g&m’hydrated magnesium sulphate. What is the formula o Y

| -

Topic 3: MOLES AND STOICHIOMETRY .

|
: |
12.0 g of anhydrous magnesium sulphate combines with 12.6 g of water to frop,

sulphate? [M:(MgSO04) = 120]

MgSO4 : HZZ%
moles 12.0 : 1_18_
120
= 01 = 07
1 : 7

Formula: MgS0a4.5H20

e L ERCENTAGE PURITY

Sometimes the chemicals used in the preparation of other substances are not pure ang
contains one or more than one type of impurities in them. It is assumed in such problems that
the impurities form no part of the reaction; therefore their mass should be excluded. In this way,

through stoichiometric problems can help us to determine how much is the mass of pure
substance in a given sample.

and b
|’\
r

S e

Some points to remerm

ng points in mind while dealing with such problems.
ese points pertain in general, and should not be considered absolute in-all cases.
i) Usually, it is the mass of one of the reactant, which is provided in the question.

i) Never use mass of impure (or natural sample) in calculating number of moles, or in
any other direct calculations.

i) Calculate the mass of the reactant from the given data by normal stoichiometric
procedure.

Students should keep in mind the followi
However, th

V) Calculate the percentage purity of the sample by the following formula:

pefcéntage p‘u’rity ~— - massofpure §ample present x 100
‘ mass of (impure) sample
@ss‘““ An impure sample of calcium carbonate

g
(say Iimestone), CaCOs, contains calcium

CaCOs(s) +2HCI —» CaCly(s) +

Mass Volume ratio =  CO, : CaCO3
24000cm?3 : 100 g
1200 cm?3 100 = 509 CaCOos
24000
Percentage Purity = 5.0 x 100 = 62.50% bure CaCQs3
8

The amount of product obtaihed as a result of a chemica

| reaction is called as Yield,

e

7

Theoretical ‘Cé’ié’ﬁ"i’é"ié*"ﬁméld 1

The amount of product obtained as a result of calculations

based on a balanced chemical
€quation, without reference to the conditions affecting that amount is called as theoretical or
Calculated yield.

PREPARED BY . KASHIF HASNAT MALIK
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O LEVELS CHEMISTRY Topic 3: MOLES AND STOICHIMET RY 14 |

Practical ActuallObééf@?fé%iﬁ%—:

The amount of product obtained by actual performance of reaction carried out in a laboratory in

an industrial undertaking under the conditions affecting that amount is ¢ :
(Actual/Observed) Yield. g alled as Practical

Percentage Yield}

The _actua[ yield expressed as a percentage of theoretical yield is called percentage (or
practical) yield. It can be calculated as:

D a0

Percentage Yield = ACtU?] y'e(_j x 100 H
Why actual yield is usually less than theoraticaliyiaid] ﬂ
1) Inaccurate methods of measurement or observations.
2)  Careless working or mishandling of the materials or apparatuses by the user. F
3)  Occurrence of side reactions.
4)  Reversibility of the reaction.
5)  Personal limitations of the observer.
6) Ina_blllty of the user to recover the product completely from the reaction mixture. H]
7)  Spillage or vaporization of reactants/ products.
8)  Limitations of purification techniques like crystallization, filtration, distillation etc. ﬂ
‘Points to remember:
1)  Mass/moles of one of the reactant and that of one of products is also given in the problem. §
2)  The term yield pertains only to the product and not to the reactant.
3)  The amount of product given in the problem is always a actual/experimental yield. )\\‘]
& -
qﬁﬁ‘ﬁfi&& When carbon dioxide reacts with hydrogen in a sealed container, an equilibrium
S mixture is obtained. ﬂ
CO2z(g) + 4H2(g) = CHs(g) + 2H20(g) AH =-205 kJ / mol
This reaction is exothermic. In an experiment, 220 g of carbon dioxide and an excess of
hydrogen are reacted in a sealed container until an equilibrium is established. A mass of T]]
46 g of methane is produced. . -
(i) Calculate the mass of methane that should have been made if the percentage yield was
100%.
Mass ratio CO2 ; CHa lﬁ
444 \ 169
220 : l—szzo =80g ﬂ
(ii) Calculate the percentage yield of methane in this experiment. L
48 % 100 = 57.5% -
80 H
What is a Limiilng;l[}gg&tﬂgm%t},‘?g ‘R
The reactant Which is used earlier in a chemical reaction due to non-stoichiometric amounts of

reactants taken. and is responsible for the amount of product produced is called Limiting

reactant.

PREPARED BY : KASHIF HASNAT MALIK
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O LEVELS CHEMISTRY
Non-Stoichiometric amounts}
The amounts of reactants not taken according to the bala

nced chemical equation.

Hlustration

According to equation 2 moles of Hydrogen gas react
with one mole oxygen to form two moles of water. But
if we take 10 moles of hydrogen and 7 moles of Oz,

then only 5 moles of water are produced, as 2.mp_les
of Oz are taken in excess. Therefore, Hz is the limiting ) H, +
reactant.

&aﬁ%@%@ Calcium reacts with water as shown.

prals Ca(s) + 2Hz0(l) - Ca(OH)z(aq) + Hz(g) ,
What is the total mass of the solution that remains when 40 g of calcium reacts with 100
g of water? (A-: Ca =40, M, = 18)

Mass ratio = Ca H20

4049 : (18x2)=36¢
Mass unreactive H20 = 100-36=64¢g
Mass ratio = Ca : Ca(OH)2

409 : 74 g

Mass of the solution 74 +64=138¢g

588 g&@ Hydrogen reacts with chlorine to make hydrogen chloride. The reaction is
E¥>exothermic. The reaction can be represented by the equation below.
H—H+Cl—Cl 5H—CI +H—CC] AH = -184 kJ/mol
A mixture of 2.5 g of hydrogen and 142 g of chlorine is allowed to react.
(i)  Which gas, hydrogen or chlorine, is in excess?
Explain your answer.
(ii) Calculate the mass of hydrogen chloride formed.

(i)  Moles of hydrogen = 2.5 g =125 mol ,Moles of chlorine = 142 g =2 mol

2 71
Molratio H» ° X Cl2
1 mol X 1 mol

For 1.25mol 1.25 mol required but 2 mol are available
So, chlorine is in excess.
(ii) Mol mass ratio Ha : HCI

1 mol X 2(36.5)=73¢g
1.25 mol ?
Mass of HCI = 73 x 1.25 = 91.25 g HCI

C.H, +(x 5 ﬂ 0, —————>xCO; + $H,0 l}

T I

It means one mole of hydrocarbon CxHy will produce x moles of carbon dioxide and y/2 moles of steam.

"PREPARED'BY. |
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O LEVELS CHEMISTRY Topic 3: MOLES AND STOICHIOMETRY 16

0.5 moles of a hydrocarbon on complete combustion, in a plentiful supply of air,

& s;@ié% produced 24 dm? of carbon dioxide and 18 g of water. What is the formula of the
DAY hydrocarbon?
moles of carbon dioxide = i—j = 1mol COz2
moles of water = 18 = 1molH0
18
Mole ratio: Hydrocarbon :  CO: ; H20.
0.5 mol X 1 : 1
1 mol : 2 : 2 }:H

To find the value of x and y:

From the equation x CO2 = 2C02

Therefore X = 2

And _yH20 = 2H20 F
2

y = 4
Hence, formula of hydrocarbon is C2Ha.
. A hydrocarbon, C3Hy, burns in air to form carbon dioxide and water.

;? LS )
safiaet® CaHy(g) +502(g) > 3COx(g) + & H:0(g)

>

What is the value of y?
CH, + (x - %) O, — xCO, + %HEO

>
+
1

()]

= 2x4 =8 s0 CaHy = CaHs

=

| 57
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5 LEVELS CHEMISTRY Topic 3: MOLES AND STOICHIOMETRY

_EXAMINATION QUESTIONS

—  MOLES

18

e e~ =

Which quantity is'the same for one mole of ethanol and one mole of ethane? : iVICQ’S o
A mass B numberofatoms € number of moleculesy D volume atr.t.p. |
.. Which gas contains the same number of molecules as 9 g of water?
" K 2gofhydrogen. B 14 g of nitrogen € 32 g of oxygen D 44 gofcarbon dioxi
. What s the mass of one mol& of carbon-127 : 2018 9 01 carbon dioxide
A ©0012g B 0.024 g C 19 D 12g
4. Whatis the relative molecular mass M of CuSQs.5H,0?
A 160 ' B 178 c 186 D 250
What is the ratio of the number of molecules in 71 g of gaseous chlcrine to the number of molecules in 2 g of
gaseous hydrogen? [Relative atomic masses A (atomic weights): H, 1: C/,35.5] F
A 1:1 B 1:2 c 2:1 D 71:2
What has the same mass as 0.25 mol of copper atoms?
A 0.5 mol of oxygen molecules B 1 mol of sulfur dioxide molecules
Cc 1.5 mol of water molecules D 2 mol of oxygen atoms }:ﬂ
. The relative atomic mass of chlorine is 35.5. What is the mass of 2 moles of chlorine gas?
A 17.75g B  355g c  Tig D 142g &
[ Using the Periodic Table for the relative atomic masses, which has the least mass? R
A 0.1 moles of silicon dioxide, SiO2 B 0.5 moles of oxygen, O2 _
C 0.5 moles of lithium, Lj D 1.0 meies of ammonia. NHs3 .
\. d
. 'CALCULATING MASS/MOLES OF A SUBSTANCE FOR A COMPOUND )ﬂ
/. Al ammonium salts on heating with sodium hydroxice produce ammonia gas. From which MCQ’S i {é\
y ammonium salt can the greatest mass of ammonia be obtained? I
vy 0.5 mol (NH4)3POs4 8 0.5 mol (NH«)250: c 1.0 mol NH4C/ D 1.0 mol NHsNO3 Llf
¢ What is the mass of aiuminium in 204 g of aluminiurn oxide, Alz03? ‘
A - 26Q B 27g C 549 D/ 108g
AN . : .
What is the mass of oxygen contained in 72 g of pure wzier? [Relative atomic masses: 1 =1, O = 16]
A 16 g B- 32g & B4g D 70g
. \What is the number of moles of hydrogen atoms in 3.2 g of methane? ‘ .
}‘ A 0.02 B 0.2 c 0.4 G 0.8

RN ; S OMPIATTE Vi v— ....‘ ; @
. What mass of molybdenum can be made from 125 g of "‘_E’TP"_UCTLIRED QUESTIONS |
A molybdenum(VI) oxide? [A: Mo, 96] | '

T
S My TR T /AW AR I 1 N
.......................................................................................................................................................................... |
R ey ] ................................
\/\:\L v "“1 \
A - / ( |
' \PREPAREDBY: KASHIF HASNAT.MALIK
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O LEVELS CHEMISTRY Topic 3: MOLES AND STOICHIOMETRY., %
\ MOLAR VOLUME s
——————— = -«

— =

5
' f methane, both MCQ’S
1. What is the ratio of the volume of 2 g of hydrogen to the volume of 16 g ©

volumes at r.t.p.?
‘A 1ot B 1to2 C 1t08 D 2to1

2 \A’(/olume of ethane, CzHs, at r.t.p. has a mass of 20 g.
" \What is the mass of an equal volume cf propene, CaHs, at r.t.p.?

A 20g B 219 C 28g D 42g

PERCENTAGE COMPOSITION _

il - MCQ’S
1. The relative molecular mass, M, of copper(ll) sulphate, CuSO0s, is 160. The relative molecular ....O------»—»-----——.5H %
mass, Mr, of water is 18. What is the percentage by mass of water in copper(ll) sulphate crystals, CuS04.5H207

N 18 x100 g 9x18x100 c 18x100 n 5x18x100
g 160 160 +18 160 -~ 18 \ 160+ (5x18)
2. Which substance has the highest percentage by mass of nitrogen?
A NH«NOs Mr =80 = (NH4)2S04 M= 132
'C ' CO(NH2) =60 D (NH)3POs Mr = 148
3. Which fertiliser contains the greatest percentage by mass of nifrogen?
A (NHs)2HPO4 M, = 132 B (NHe)2S0s M,=132
o NHs:NO3 M: = 80 D CO(NH2)2  Mr=60
1. The table below shows some information about two copper ores, . : : 3
tenorite and cuprite. Both contain copper oxide. STRUCTURED QUESTIONS o
P formula of copper \ oxidation number of percentage of copper
oxide in ore | copper by mass
tenorite i +2 80.0%
i
cuprite Cu,0O |
’ SR |

- () Whatis the formula of the copper compound in tenorite?
(i) What is the oxidation number of copper in cuprite, CuO?
(iii) Calculate the percentage of copper by mass in Cuz0.

2. Asimplified diagram of the niirogen cycle is shown below.
Fertilisers are added to the soil to improve crop visids. A farmer has s
the choice of two fertilisers, ammonium nitrate, Nri4sNOs, or i !
Diammonium hydrogen phcsphate, (NH.):HPO.. Show by calculation 1 e

Dy Baua-process
a1e . . LA S ir sor Tacler's 'n ol |
which of these fertilisers contains the greater percentage of nitrogen by e enangn itogen |
mass. You must show your workina L e sans
................................................................................................... - ot ]

-3. Fertilisers supply the essential elements, nitregen, phospherus and
contains 500 g of ammonium sulfate, (NH:).:SOs, and 500 g of
by mass of nitrogen in the bag o fertilicer,

pptassiym for plant growth. A bag of fertiliser
potassium nitrate, KNO;, Calculate the percentage

..................... N

: [
4. Fertilisers are used {o promote plznt ¢rowth and increase crop vyield. Thr
potassium nitrate and ammonium phozphate. Ammonium phosphate
phosphate ion, PO4™.

ee fertilisers are potassium chleride,
iS an ionic compound containing the

)

(i) Write the formula for ammonium phospheate. || ) J"( iy
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"Topic:3.: MOLES AND STOICHIOMETRY.

calcium superphosphate
Calculate 'the percentage by mass of calcium sulfate in the mixture of calcium superphosphste and calcium sulfate. y
(The relative formula mass of calcium superphosphate is 234.) :

GI" Irori is extracted in a blast furnace. The raw materials required are 1

noo iron ore, which contains iron(lll) oxide, Fez0s ° limestone o coke (carbon) 0 air.
Another ore of iron contains an oxida with the formula FesOa. Calculate the percentage by mass of iron in Feala,

SO. Ammonia is used to make fertilisers. The table gives some information about two fertilisers made from emmonfa.

fertiliser | formula relative formula mass (M)
Vet ammonium nitrate NH4NOs 80
§ Urea (NH2)2CO 50

Use the data in the table to show that urea contains a greater percentage by mass of nitrogen than ammonium
| nitrate.

11 Ammonia is used to maie fertilisers.
The table glves scme information about two fertilisers made from ammoniz.

| rertiliser formula relatlﬁe formula rass (M)
ammanlum nitrate NH NOq 80
furfe;aw (NH ),C ] 60

e tabie to show that urea contains a greater percentage by mass of nitrogen than ammonium

0 LEVELS CHEMISTRY ’
I‘. When hydrogen and iodine are heated in a sea[ed container an equilibrium is reached with the product, hydrogery,
jodide.
Hz2(g) + 12(9) = 2HI(g) AH=-9.6 kJ/mol
At 400 °C the equilibrium mixture contains 0.4000 moles of hydrogen, 0.07560 moles of iodine and 1.344 moles of
hydrogen iodide. Calcufa\\e the percentage of iodine moleculcs I2, by mass in this equilibriur mixture.
' /1)
UTRUPURIUUS, ¢ JUUCY UL JRRILITCNE . O / DR S . IRl A ,'r ............ W ot 0
6. The percentage of metnane by volume in the air is 0.00614%. Calculate the mass of methane in i"('-).(j-(j”cii'ﬁi”c')-f.ér
..................... .=, ]1," ‘J'IJ.(' .
W7 Ammonia ic used to maks fertilisers such 'a"s"éh’q’ﬁﬁaﬁ{i}ﬁ'5&Béﬁh'é?e',"('ﬁii%;')‘;ii’d{"éé’{é?jiéil the percentage by mass
of nitrogen in ammaonium phosphate.
| R - F
3. Sulfurlc acid is used to make superphosphate fertilisers. A mixture of the fertiliser and caluuhﬁms'ﬁllfélté is formed-#
N This mixture is used by farrners. y
f Cas(POa)2 + 2H2S04 > Ca(H2P0s4)2 + 2CaS0a ‘ F

=] o= o=

Use the data in the

nitrate. N
(2]
12 Sulfuric acid is used to make the fertiliser potassium sulfate, KaSOa.
Calculate the percentage by mass of potassium in lh;s fertiliser.
,__v_.l,_,,,‘..‘..-‘--v‘~.~-v.»‘..,,..,A....'vv ....,‘.,,....._,,_‘ “!‘
PREPAREDBY @ [1IF HASNAT MALIK , _
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O LEVELS CHEMISTRY

EMPIRICAL FORMULA
S— — N MCQ'S)

1. The empirical formula of a liquid compound is C2H4O. To find tho empirical formula, 1t

necessary to know the \ I aund 1
A density of the compound. B percontnge compot ition of tha comyj ‘
c relative molecular mass of the compound, D voluma occupled by 1 mole of the compoun

2 Analysis of a sample of an oxide of nitrogen gave the following data,

o percentage by mass of nitrogen A7%
° percentage by mass of oxygen 53%
What is the empirical formula of this oxide?  [Ar N, 14, O, 106)
A NO B NO c N0 D N:O

3. Whatis the empirical formula of a compound containing 12 g af carbon, 2 ¢ of hydrogen and 16 g of oxyaen only?

A CHO B CHO, c  CH:O D CiHO

4. An organic compound has the molecular formula CatHi6Os. What Is the empirieal formula of tho compound?
A C:H40 B CaHaO; C ColH1203 D Cul1604

5. A compound containing only the elements carbon and hydrogen has 80.0% by mass of carbon. What 5 ity

empirical formula?

A CaH B CHa C CHa D Cala

6 A compound contains 70% by mass of iron and 30% by mass of oxygen, Wnal is its empincal formula?
[A: O, 16; Fe, 56)
A FeO 3 Fe:0a C Fo30a D FeaOy

1. Ethene can also be converted into a compound that conaiNg  w ey 1 1m e f1es 1= 4y ) STIC
carbon, hydrogen and oxyagen. A sample of (he compoumi was “”}“( ! U' ‘L‘.ﬁ WUESTIONS
analysed and found to contain 0.72 g of carbon, .18 g of hydrogen and 0.96 g of oxyaen. She wthat the o mpuu al
formula of the compound is CH:0,

2. A sampie of a compound of iron is analysed. The sample contains 0 547 g of potagsium, 0,195 g of ton, 0,252 g ol
carbon ang 0.284 g of nitrogen. Calculate the empirical formula of this carmpound

3. Dry air “contains mainly nitrogen and oxygen logether with « small amounts of argon and anrben dionide. A amall
amount of xenon 1s present in the air, Several ¢ c»mpovmln of xenon have been i u!u N TRCent Voo A \nn,mmm
of xenen contained 9 825 g of xenon, 1.200 g of oxyaen and 5,700 g of fluoiine. Cetenning he omoirieal formula ot

this compound.

I, Many inks sentain salts of the metals potassium, iron, cobalt ana niciel in addition o athano acid and aallie acid.
Analysis of 21.25 g of gallic acid showed that it contained 10.50 g of carbon, 076 ¢ of hydregen and 10,00 q of
oxygen. Show that tr‘e empirical farmula of gallic acid is C:HaOs

|/ ¢ I
} .....
Carbon and graphite are two forms of carbon. . . .
Carbon monoxide can be formed by the reduction ,‘."?,, ot e T \
W } N \ - “ .
of carbon  dioxide with red-hot carbon. Carbon ‘ li[\' JI 7““3“ v o \\‘\‘ 1 o0 |
monoxide  reacls with  chromium (e} form PPN NS ¢ ! ;;,,;\ . i
chromium carbonyl. The structure of ey f_LI “\a; e & T 6 |
N H LA \ N
chromium  catbonyl is shown below. Write the — * |+* II I Tile e \ \' \
R} ‘
empirical formula for chromium  carbonyl. o*l].“ ., RN “ \
" ™ PRER
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e

¥ AMIWQ g ¥ EhowRgihaL Conhmd 79.9 "/‘ coI)Dor and 20.1 % oxygen by mass, C"chulalu lhu r-mpmc,n forfnula
of the black solid V.

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

R TR R R R R R P L R SRR
..........................

Iron(ll) sulfate crystals decompose when heated to give three gases U, V and W and an orange-brown solid T,
N Gas U was tested with filter paper soaked with acidified potassium dichromate(VI).

The filter paper changed colour from orange to green.
. Analysis of gas V showed it contained 40.0% sulfur and 60.0% oxygen by mass.

. When gas W was condensed it formed a colourless liquid that turned anhydrous copper(ll) sulfate from white
to blue.
. Solid T was dissolved in dilute nitric acid. Aqueous ammonia was added drop by drop and a red-brown ‘a

precipitate was obtained. Calculate the empirical formula of gas V.

.. Analysis of compound X shows it has the following composition.

element percentage by mass
nitrogen 111
hydrogen 3.20
chromium 41.3
l oxygen 44.4
{\ow that X has the formula N2HsCr207. - ’

i ———

;'. Parts of the structures of silicon dioxide and poly(ethene) are shown below.
I

- __-oxygen atom
The compound used to make the monomer of the silicone %

fluid has the following composition by mass.

licon al H
C=186g Cl=550g H=465g,Si=217g e - Y
Deduce the empirical formula of this compound. /C\/ e \/c\/ \c/ -
l empirical formula gﬂ % HH HH
4 k ' silicen dioxide poly(ethene)
e '

0 The farmer uses another fertiliser. This fertiliser has the following percentage composition by mass.
Ca, 17.1%; H, 1.7%; P, 26.5%; O, 54.7%
Calculate the empirical formula of this compound and suggest the formula of the anion present in the fertiliser.

11 Coal is a mixture of carbon compounds with a small amount of sulfur. A sample of coal is heated in the absence of
air using the apparatus ~ shown. The tar also contains a compound with

powdered
the following composition. coal
element percentage by mass
carbon 76.60
hydrogen 6.38
oxygen 17.02 heal

12 Plants contain many different types of carben compounds. When woed Sl

chips are heated in the absence of air, a colourless distillate is formed.
The distillate also contains a compound with the following composition.

colourless
=" liquid

element percentage by mass T
carbon 375
hydrogen 12.5
oxygen 50.0

PREPARED BY ; KASHIF HASNATMALIK
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~
Deduce the empirical formula of this compound.

m—

empirical formula ...

13 A 11.09 g sample of an oxide of copper contains 9.86 g of copper. Deduce the empirical formula of this oxide of
copper.

empirical formula ...........cccveeeeiieiiiiee e,
__ MOLECULAR FORMULA DETERMINATION —y
"STRUCTURED QUESTIONS |
1.

Both ethanoic acid and butanoic acid are found in some plants and bacteria. Butanoic acid can be converted irjto
an ester by heating it with an alcohol and a few drops of concentrated sulphuric acid. A sample of an ester contains

0.18 g of carbon, 0.03 g of hydrogen and 0.08 g of oxygen. The relative molecular mass of the ester is 116. F
Calculate both the empirical and, molecular formulae of this ester.

2. Sorrel is a small green";-)-léiri.tj“A'ﬁ'é'li/"s'ié"c_)-f"i .....................................................................................
hydrogen and 7.11 g oxygen.
(i) Deduce the empirical formula of X.

(i) The relative molecular mass of X is 90. Deduce the molecular formula of X.

(b)  Another cycloalkene has the following percentage corposition by mass.
C, 88.2%; H, 11.8%
(i) Use the percentage composition by mass to show that the empirical formula of this cycloalkene is CsHs.

AN

(ii)  The cycloalkene has a relative molecular mass, M, of 68.
Draw the structure of the cycloalkene, showing all of the atoms and all of the bonds.

PREPAREDIBY/ KASHIE HA'S
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Methane, ethang and propane are all gases at room lemperature. )
Etr;agg reacts V\;Ith cfhlormefm;he presence of ultraviolet light to give a number of different compounds

g sample of one of these compounds contains 0. 0. '
A orine 4 p ntains 0,040 g of hydrogen, 0.242 g of carbon and 0.718 g of

|
(i)  Calculate the empirical formula of this compound. A ﬂ
L Ji

empirical formula

(i)  The relative molecular mass of the compound is 99.
Deduce the molecular formula of the compound.
...................................................................................................................................... (1] ‘ ‘F
STOICHIOMETRY
The equation for the burning of hydrogen in oxygen is shown below. M‘CQ’S }-“
2H2(g) + O2(g) = 2H20(g) —_ 5
Which information does this equation give about the reaction?
A 36 g of steam can be obtained from 16 g of oxygen. ﬂ
B 2 g of hydrogen combine with 1 g of oxygen.
© 2 mol of steam can be obtained from 1 mol of oxygen.
D 2 atoms of hydrogen combine with 2 atoms of oxygen. S
The equation represents the action of dilute nitric acid on copper.
xCu + yHNO3 & xCu(NOs)z + 4H20 + 2NO
'~ What are the values of x and y? M
A x=1y=4 B x=1y=8 c x=3,y=4 D x=3,y=8
The equation for the reaction between copper and nitric acid is shown. A
vCu + WHNO3 2 xCu(NQ3a)2 + yNO + zH20
v, w, X, y and z are whole numbers. Which values of v,.w, x, y and z balance the equation?
v w | X|Y|Z
A 1 2 1 1 1
B -1 4 1 2 | 2
C 3 4 3 2 | 2
D | 3 8 3 2 | 4
Aluminium sulphate can be obtained as shown in the equation. m
2A1 (OH)s + 3H2S04 — Al 2(SO4)3 + 6H20
How many moles of sulphuric acid are needed to produce 0.5 mol of aluminium sulphate?
A 05 B 10 c 15 D 30 é&
Carbon dioxide can be obtained as shown in the equation.
3Na.CO3z + 2H:P0z = 2NazP0O4 + 3CO2 + 3H20
How many moles of phosphoric acid, HsPOs, are needed to produce 1.5 mol of carbon dioxide? L
A 0.5 B 1.0 C 1.6 D 2.0
One mole of magnesium is dissolved in excess aqueous ethanoic acid, CH:COOH. [I
How many moles of hydrogen. H,. will be produced? /
A 0.5 B 1 c 2 D 4 IK
The fertiliser ammoniurn nitrate (NHaNO3, Mr = 80) is manufactured from ammonia (NHa, M = 17) by @ two-stage
process,
Stage 1 NHs + 202 ~» HNO3 + Hz0 Stage 2 HNO3 + NH3 - NHaNO3
What is the maximum mass of fertiliser that can be ‘made if only 17 tonnes of ammonia is available?
A 34 tonnes B 40 tonnes C . 80tonnes D 97 tonnes
PREPARED BY' ! KASHIF HASNAT MALIK
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0 LEVELS CHEMISTRY —_ 5
1. The carbonates of many metallic elements decompose when heated. gTRUCTU RED QUES TIONS

when heated. —_

s also decompose ‘
dioxide and oxygen.

(s) + 4NOz(g) + O2(9) _
the number of moles or gas produced when this samp

The nitrates of metallic element
Calcium nitrate decomposes to

form calcium oxide, nitrogen

2Ca(NOs)2(s) 2 2Ca0o
is heated. Calculate

A 0.010 mol sample of calcium nitrate

s from nickel(Il)sulphide, NiS.
ide.

stage proce
oxide and sulphur diox

ure nickel.
ke nickel tetracarbonyl, Ni(CO)a.

give pure nickel.

Nickel is a transition element. It is manufactured in a four-
Stage 1 - nickel(ll) sulphide is heated in air to form nickel(ll)
Stage 2 - nickel(ll) oxide is heated with carbon to give imp
Stage 3 — impure nickel is reacted with carbon monoxide to ma
Stage 4 - nickel tetracarbonyl is decomposed to

Calculate the mass of sulphur dioxide that is formed when 182 kg of nickel sulphide is heated in air.

(ii)

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

Ammonium sulphate can be made by reacting aqueous ammonia with dilute sulphuric acid.
. 2NHa(aq) + H2S04(aq) - (NH4)2S04(aq)
Calculate the mass of ammcnium sulphate that can be made from 51 g ammonia.

Sunglasses can be made from photochromic glass. When bright light strikes photochromic glass it darkens

Photpchrpmic glass contains small amounts of silver chloride, AgC !, and copper(l) chloride, CuCl lh the pre nce

of bright light, silver chloride decomposes into silver atoms which make the glass go dark ar;d into‘chlormfatfr?:e
AGCl > Ag + CI | o '

Chlorine stoms immediately react with copper(l) chloride to make copper(ll) chloride.

When the exposure to bright light ends, sil\zli(;{o:ﬂg]ret—j)ucceuSoZ;per(ll) chloride back int i

silver chloride. Calculate the maximum mass of silver that can be formed when (I)rT?OS?OSpzrt(lgils/glrorgw?oigg

decomposes.

This question is about calcium compounds. Cement is made by heatin [ e
' ) g calcium carbonate and ¢
very high temperature. One of the compounds produced is a form of caicium silicate, Cazsi(d)al. l;l?get%%:;t;[cztoaf

water a chemical reaction takes place that helps in the setting of cement.
2Ca3SiOs + 6H20 > Ca3Si207.3H:20 + 3Ca(0H)2

Calculate the mass of calcium hydroxide formed from 912 g of CaaSiOs.

i
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LEVELS CHEMISTRY Topic 3: MOLES AND STOICHIOMETRY 5

"~ when a 1.20 g sample of graphite is completely burnt in oxygen, 4.40 g of carbon dioxide are produced, What
mass of carbon dioxide is made when a 1.20 g sample of diamond is completely burnt in oxygen?

mass of carbon dioxide:

Fertilisers are soluble salts containing one or more of the essential elements required for plant growth. Potassium
sulphate can be prepared by the reaction between dilute sulphuric acid and potassium carbonate.

H2S04 + K2CO3 > K2S04 + CO2 + H20
calculate the mass of potassium sulphate that can be prepared from 3.45 g of potassium carbonate.

The table shows the formula of the first three members of the

alcohol homologous series. Ethanol can be  manufactured from alcohol formula

either ethene or glucose. The fermentation of glucose can be

represented by the following equation. methanol CH,OH
CsH1208 » 2C2HsOH + 2C0O2 - C,H,0H

Calculate the maximum mass of ethanol that could be made from ropanol gt

36 tonnes of glucose. prop H,

petrol (gasoline) is a mixture of hydrocarbons, one of which is octane, CsH1s. Octane burns in air.
2CgH1s + 2502 & 16C0O2 + 18H20
A petrol-powered motor car travels at a constant speed of 80 km/h. For every kilometer travelled 108 g of carbon
dioxide are formed. When the motor car travels 100 km calculate
) the mass of carbon dioxide emitted by the car,

e —
]
;
:
;
;
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=
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M) Methylamine, CHaNHz is a base which has similar properties to ammonia. When methylamine dissolves in water,

i uilibrium is set up.
N the following &4 CH3sNH2 + H2O = CHaNHs* + OH-

’aa) ‘Methylamine is a gas. Calculate the volume occupied by 6.2 g of methylamine at room temperature and pressure.

T e

]

e ieeeseseeecemeeessessessessssTssssessTIsoToCTTISIEICTIITEIIICY e .. ......................... . a catal St.
f[b) Methylamine is made by reacting methanol with excess ammonia under pressure in the presence of y

‘ CH3OH + NHs > CHsNHz2 + H20

Calculate the theoretical yield of methylamine that can be obtained from 240 kg of methanol.

———

"""""""""" i t engines of an aircraft.

i o . : hydrocarbons. It is used as a fuel for the jet engi :

|10 Paraffin (kerpsene) 'S a?‘gttg:g?r‘:eiome nitrogen monoxide, NO, is formed. Thls is begause the hxgh.éen;;)?g?rtgég
/‘ (a) When pargffln tﬂgws rlwri]troé)en to react with oxygen. Write an equation to describe how nitrogen MOnoxI e

| %f ttr?fs ?Qe?é?iir? Calculate the mass of nitrogen monoxide formed from 55 kg of nitrogen.

[ y

T =

U

- iquid that has been used as a rocket fuel‘. It reacts with oxygen as shown in the equation.
11. Hydrazine, N2Hs, is a liquid tha NoHa + 02 > N2 + 2H20

o

o i ombust 1.00
This reaction is highly exotherml%easured at room temperature and pressure, needed to cor;wpleet:ls):”Ce coupies @
(i) Calculate the vo|um?oof og’%ig-is 106 grams. One mole of any gas at room temperature and pr
tonne of hydrazine. [Oné
volume of 24 dm?3.]
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(ii) A rocket burns hydrazine in an atmosphere of oxygen. Both hydrazine and oxygen are stored in them'
liquids. Suggest why oxygen is stored as a liquid rather than as a gas.

12 Hydrogen and iodine react together to form hydrogen iodide in a reversible redox  reaction. The forward reaction
is endothermic.

Ha(g) + I2(g) = 2HI(g) AH = +53 kJ mol™’
Hydrogen and hydrogen iodide are colourless gases whereas iodine gas is purple.
Calculate the maximum mass of hydrogen iodide that can be made from 45.3 g of hydrogen.

13. Solid zinc chloride absorbs ammonia to form tetrammine zinc chloride, Zn(NH3)4sC/ 2.

ZnC/ 2+ 4NH3 > Zn(NH3)«C /2

Calculate the maximum yield, in grams, of tetrammine zinc chloride formed when 3.4 g sof zinc chloride reacts with
excess ammonia.

14 Uraniqm is a radioactive metal. It has tw.o main isotopes, uranium-235 with a nucleon number of 235 and uranium-
238 with a nucleon number of 238. Uranium is manufactured from uranium(lV) oxide, UO, in a two-step process.

Step 1 - uranium(IV) oxidg is ‘heated with hydrogen fluoride to make uranium(lV) zfluoride, UF+, and water.
Step 2 - uranium(lV) fluoride is reduced by magnesium to give uranium and one other product.

Calcula]te the mass of uranium that can be made from 1.00 tonne of uranium(lV) oxide. [One tonne is one million
‘ grams.

oxygen.

N2(g) + Oz(g) - 2NO(g) AH = +66 kJ mol-!

This reaction is endothermic. Calculate the mass of nitric oxide formed when 100 g of nitrogen reacts completely |
with oxygen.

16 Glucose, CsH120s, is one of the products of photosynthesis Fermentation converts glucose into ethanol, a biofuel.
CsH1206 2 2C2HsOH + 2C02

Calculate the maximum mass of ethanol that can be made from 1 tonne of glucose. [One tonne is one million
grams.]

17 Molybdenum, atomic number 42, is manufactured by the displacement reaction between molybdenum(VI1) oxide
and aluminium.
MoQOs + 2Al = Mo + Al203
Calculate the mass of aluminium needed to make 1 tonne of molybdenum. (1 tonne is one million grams ]

18 Ethanol can be manufactured by the catalytic addition of steam to ethene.
" CzH4 + H20 > C2HsOH
If the reactants are not recycled, only 5% of the ethene is converted to ethanol. Calculate the mass of ethanol
formed from 0.4 tonnes of ethene when only 5% of the ethene is converted to ethanol. [1 tonne is 1 000 000
grams]

[PREPARED BY,{ KASHIF HASNAT-MALIK
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9 A sample containing 0.233 g of an unknown Group | element is added to excess ethanol. The volume of hydrogen

as formed at room temperature and pressure is 400 cm? , g
slement and suggest the identity of the element, cm?. Calculate the relative atomic mass, A,, of the Group |

14 When rubbefr is_ heated in.the absence of air, a small amount of isoprene is formed. The H

structure of isoprene is shown. Isoprene reacts with sulfur dioxide to form |

methylsulfolene. He—G—H

CsHs + SOz  CsHsSO; N S
_ isoprene methylsulfolene e |_ Ny

Calculate the maximum mass of methylsulfolene that can be formed from 100 g of H

ijsoprene.
L mass of methylsulfolene = .............. g
12. Cyclohexane can be manufactured from hexane as shown in the equation.

CeH1a > CsHiz + H2

k Calculate the mass of cyclohexane that can be made from 258 g of hexane.

[M: of cyclohexane = 84]
; .
ﬁ Mass Of CYCIONEXANE = ..o g .
13 Cyclohexane, CeH1z, is @ cycloalkane. Cycioalkanes reactin a similar way to alkanes. H H
5 (a) Cyclohexane can be manufactured from hexane as shown in the equation. H, \C/ H

CeHi1s > CeHiz + Hz .. H—¢c” ~C—H
7 Calculate the mass of cyclohexane that can be made from 258 g of hexane. | |
] M, of cyclohexane = 34] A A B I H0~ A
[ [r { 2N e RS H ,\ H
H H
| cyclohaxane
mMass Of CYCIONBXANE = ..o s g (2]

rcentage composition by mass.
C, 85.7%; H, 14.3%
n by mass to show that the empirical formula of the cycloalkane is CHa.

(b)  Another cycloalkane has the following pe

Use the percentage compositio

(i

—

(i)  Oraw the structure of the cycloalkane with an Mr of 56, showing all of the atoms and all of the bonds.

== Zo

= au

o e

FREPARED BY. KASHIE HASNAT MA
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.........................................................................................

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

4P + 3NaOH + 3H,0 > PHs + 3NaH2PO2

Calculate the maximum mass of phosphine formed when 1.86 g of phosphorus reacts with excess aqueous
sogrum hydroxlde { N oand rakio

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

Hydrogen fluonde hydrogen chlorlde and hydrogen |od|de are all acidic gases. A student makes hydrogen chloride
by reacting sodium chloride with excess concentrated sulfuric acid at room temperature and preseure

NaC/ + H2S04 - NaHSO4 + HC !/

Calculate the maximum volume of hydrogen chloride that can be made from 0.2 moles of sodium chloride at room
temperature and pressure.

= 2H20(l) = - 2H2(g) + O2(q)
~Some submarines use this reaction to provide oxygen for the occupants to breathe. Calculate the mass of water

which must be electrolysed to make 2500 dm3 of oxygen at room temperature and  pressure. [One mole of any
gas at room temperature and pressure occupies a volume of 24 dm?3))

Hydrogen -oxygen fuel cells are used to generate electncrty The overall reaction in a hydrogen-oxygen fuel cell is
shown below.
2H2(g) + O2(q) - 2H20(qg)
A hydrogen-oxygen fuel cell uses 2000 dm?3 of hydrogen measured at room temperature and pressuré. Calculate
" the volume of oxygen, measured at room temperature and pressure, used by the fuel cell. [One mole of any gas at

l Z

B.\ 2}
i

!

|\ glVen off when magnesrum reacts with hydrochloric acid.
i Mg +2HCI > MgC/2 + Ha
0.036 g of magnesium reacts’at room temperature and pressure with excess hydrochloric acid to produce 36 cm3

S

== &

room temperature and pressure occupies a volume of 24 dm?3.] ﬁ

of hydrogen. 1 mole of any gas at room temperature and pressure occupies 24 dm?3. Show by calculation that the
- relative atomic mass of magnesmm is 24.

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

2KCIOs(s) = 2KCI(s) + 302(q)

(a) Calculate the percentage by mass of oxygen in potassium chlorate.

) ¢
\ A

(b) Calculate the maximum volume of oxygen formed at room temperature and pressure when

12.25 g of potassium chlorate is completely decomposed. Kiloa -\

= |

= = U
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9 Nickel carbonyl, Ni(COJs, reacts with hydrogen iodide:
Ni(CO(l) + 2HI(g) > Nil2

g I
(a)  Calculate the percentage by mass of nickel in nickel carbony

(s) + H2(@) * 4C0O(9)

t room temperature and pressure when 1.71 g of nickel

(b)  Calculate the maximum volume of gas formeq a
carbonyl reacts completely with hydrogen iodide.

maximum volume of gas formed

10 Both zinc and iron react with dilute sulfuric acid.
Zn(s) + H2S0:(aq) = ZnS0:(ag) + Hz(g)

Fe(s) + H2SO«(aq) - FeSOs(aq) + Hz(g)

A 0.65 g sample of zinc is reacted with excess sulfuric acid.
Calculate the volume of hydrogen, measured at room temperature and pressure, formed in this reaction.

~ volume of Nydrogen = ... dmd
CONCENTRATION OF SOLUTIONS
1. 2 dm? of aqueous sodium hydroxide of concentration 5 mol / dm® were required for an MCQ’S
experiment. How many moles of sodium hydroxide were needed to make up this solution? R,
A 2.5 B 5 Cc 7 D 10
2. What is the concentration of iodine, Iz, molecules in a solution containing 2.54 g of iodine in 250 cm? i
: of ?
A 0.01 mol / dm? B 0.02 mol / dm? C 004 mol/dm? D 0.08 mol/ dm3SOIUtlon'
3. How many moles per dm? of gaseous carbon dioxide are there if 4.4 g occupies 500 cm3?
B 0.2 mol/ dm? c 2.2 mol/dm? D 8.8 mol / dm3

A 0.1 mol/ dm?3
What is the concentration of a solution containing 1.0 g of sodium hydroxida in 250 cm? of solution?

4
A 0.025 mol / dm? B 0.10 mol/dm? C 0.25 mol/dm3 D 1.0 mol / dm3
_STRUCTURED QUESTIONS |
1 A student prepares some crystals of hydrated sodium sulfate by titrating agueous sodium hydroxide witt h‘urf‘cJ
1 su

acid. The student uses 25.0 cm? of 1.60 mol / dm? sodium hydroxide to
* 1o prepare the crys
: 2NaOH(aq) + H2804(aq) + 8H,0(l) -> Na2804.10H20(s) sotals.
Calculate the maximum mass of hydrated sodium sulfate crystals that can be formed

’
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Seawater contains many dissolved ions The table shows |
the concentration of some of these ions in a typical samplz - i e g
of seawater : - R -t X
Calculate the concentration, in mol / dm?, of sulfatz ions in cHorida - 1350 -ﬁ
seawater. criorcs C 326 |
............................................................................ _— i
.............. el |
........................................................................................... inkate oy -3 |
................................ maonssiurs - z 'ﬁ
| Exri‘esls a?“eous silver nitrate"i's'..é'ii.d'c'a'c'in't'c')“"am'2'53',.5"&:.513 .:. . - :-- - _- :'3
sampl€ Of seawater. What mass of silver chloride is - 2 - "
precipitated in this reaction? e ) - =z i
Ag'(aa) + Cl~(aq) >  AgCl(s) — — = il
| Mfagg:eium_ chloride‘ MgCly, is present in seawater at a concantration of 1 23 g/ dm*. Caicule= fe concert=ion |
} ot chioride ions, in mol / dm?, arising from the magnesium chloride in ssaws=r E
____________________________________________________________________________________________________________________________________________ - _{
When one mole of suifur bums, 247 ki of ensray is releassd. . |
S(s) + Oz(g) = SO:z(g
Calculate the volume of 0.10 mol / dm? sodium hydroxide which centains 32 g c¥sedum  my=mecs g
- al
volume of ag o ';
Magqesium reacts with ethanoic acid {o make magnesium ethz = _:-.
reaction. ‘Use the equation to calculate the mass of magnssiu ely Wil e S
mol/dm? of ethanoic acid. £
Mg(s) + CH:COOH(aq) = (CH:COO):Mg(aa) + Hzlg o
_________________________________________________________________________________________________________________________________________ 7}
An experiment was carried out to measure the rate of reaction bstwazn excess towter=d o24 e
dilute acids. In Experiment 1, 25 cm? of 1.5 mol/dm? hydrochloric te |
reaction by filling in the missing state symbols. "
D 2HCI(...... )+ CaCOs(......) > CaClxof...... )+ HO (......) + COz(.....) 3
If :
L e et e ieaeaeaeaeeeeeeeaieseeesssesssaasasciisiassaiisesees T sy~ SR e A i e N e e A A i e i -
i) Calculate the total volume of carton dioxide that is made from this reaction atr.to "‘
Chiorins can B8 s by the sieciraiyers of concentrated aqueous sodium creids |
| The overall process can be represented by the following eque';;:cn_ L ;
2NaCl (aq) + 2H20(l) > 2NaOH(ag) + Clx(g) + Hz(g -
55 dm?® of 3.5 mol / dm3 aqueous sodium chloride is electrolysed . X x}
What is the maximum volume of chlorine that can be formed, measurad at room temgeralue anC orasser2 »
........................................................... i
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" -
‘thi i 3 aacting aqueous lithium hydmoxice with i mibc l'v
3 A student prepared some crystais of hydrated lithium nitrate by reacting aqusous thium hydroxide with diluts mitnc 3
| : o~
!‘ acid. LiOH + HNOs + 2H:0 - LINO:.3H:0 u
l 3 of lithium hydroxide to prepars the crysta's !
- The student used 20.0 2 Of5t?od2?;</i (lji?rliu?n :ﬂtrate cﬁystals that could be made 11
| Calculate the maximum mass of hy . L
| N
l
i
!
: |
PREPAREDBY.: KASHIE
- 4
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. e ing excess insoluble copper()

e vpr" pared some crystals of hydrated copper(1l) sulfate by reacting ) Oxigy
S :] epared s - LAl L

dilute sulfuric acid CUO + Ha804 + 4H;0 = CuSO4.5H:0

o are the cryslals.
The student used 15.0 em? of 2.00 mol / dm? sulfuric a(‘ilfdttocprlet);{:t;]at co{iid be made.
Caleulate the maximum mass of hydrated copper(ll) sulfate cry

i i ilibrium is established.
10 When hydrogen iodide, Hl, is heated in a closed tube, the following dynamlcI equilibrium is e d
2HI(g) = Ha(g) + 12(g9) AH = + 9.6 kJ / mo

‘ pee ot . o d 4 ]
The table shows the concentrations of H(g), Ha(g) and I2(g) in the equilibrium mixture at 25 °C and 450 °¢

substance concentration at 25C concentration 3!14 50“C ]
/ mol/dm? /mol/dm?
HI(g) 0.94 | 0.79
H,(9) 0.033 | 0.11 '
L 0033 ] 0.11 |
The tube has a volume of 50 cmdt.

Calculate the mass of hydrogen iodide in the equilibrium mixture at 25 °C.

<ALCULATION OF IONS FROM A COMPOUND _ Y
What is the concentration of hydrogen ions in 0.05 mol / dm? sulfuric acid?
A 0.025 g/ dm? B 0.05g/dm? c 0.10g/dm3 D

of a metal hydroxide, M(OH)z, of concentration 0.060 mol /- dm3 with a strong acid g
0 mol/ dm3. It requires 24.0 cm? of acid to neutralise the metal hydroxide.
ber of meles of acid in 24.0 cm? of the acid.

2.0g/dms3
2. A student titrates 20.0 cm3

concentration 0.05
(i) Calculate the num

(i) Calculate the number of mole

7
(@]

=
(o)

VOLUMETRIC EXPERIVENTS ]

1 When added to 20 crn® of 0.5 M sulphuric acid, w

A 20 cm? of 0.5 M sodium hydroxide B 10 cm? of 0.5 M sodium hydroxide
C 40 cm® of 1.0 M sodium hydroxide @ 20 cm? of 1.0 M sodjum hydroxide

2 15.0 cm® of 1.0 mol / dm* potassium hydroxide just neutralise 200 cm?3
concentration of the acid?

A 0.75 mcl / dm? B 1.0 mol / dm3 C

I e e e e sy

hich substance would give a neutral solution? MCQ’S

B S |

of a solution of nitric acig. What is ha

1.5 mol / dm? D 7.5 mol / dms
3 The equation shown represents the nautralisation of aqueous sodium hydroxide wi

2NaOH(aq) + H2S0s(aq) > Na;S0s(aq) + 2H20(1)

thdilute sulfuric aciq.
How much sulfuric 2cid is required to neutralise 100 cm? of 1.0'mol / dm3 NaOH?

A 50 cm? of 2.0 riol / dm? sulfuric aé?d B 100 cm* of 1.0 mol / dm? sulfuric acid
C 25 cm® of 0.5 moi / dm? sulfuric acid D 50 cm? of 1.0 mol / dm? sulfuric acid
1. Potassium reacts with water as shown in the €quation. E’IBQS’IHBEP Q,.LE.'?IMIONEJ
2K(s) + 2H20(1) > 2K*(aq) + 20H-(aq) + Hy(g)

T E e T T2 yrre T Ty -
§ B y A s . A
h by e Yt AL DI ROE A 9 ) N
3 ; B o B soln Ty Wb e
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A sample of 0.195 g of potassium was added 3 . '
0.100 mol/dm? hydrochloric acid was added tOl?O?rios%ng;?ld water. When the reaction was finished, 100 cm? of

calculate the number of moles of hydroxide ions formed when the potassium was added to water.

calalyst bads

/ _
BUIZT ) v,)/,‘
WS TR TN 42 Cwl-:
T
L2

convarier sbzorber

sourcq of sulphur

air turnace

=]

2.0 cm? of an aqueous solution of sulphuric acid i ? i i '
entration 0.150 molidmp o acid exactly neutralised 20.0 cm? of a solution of sodium hydroxide of
\ o H2S04 + 2NaOH — Na2S04 + 2H20

salculate the concentration, in mol/dm? of the aqueous sulphuric acid.

|. A fertiliser contains three compounds:

| ammonium sulphate, (NHz)2S04,

iron(ll) sulphate, FeS0Oa,

| sand, SiO2.

‘a) Calculate the percentage by mass of nitrogen in ammonium sulphate.

D da=| =

e

OO BSOSO S S e A

ld) The mass of iron(ll) ions in a sample of fertiliser can be determined by the reaction between iron(ll) ions and
' acidified potassium manganate(VIl), KMnOa. A student analysed a sample of the fertiliser. He dissolved the sample

{ in 25.0 cm3 of dilute sulphuric acid and titrated the solution formed with 0.0200 mol / dm?® potassium
manganate(VIl). The student used 22.5 cm? of potassium manganate(VIl) to reach the end-point.

ki) Calculate the number of moles of potassium manganate(VIl) used in the titration.

L]

"(ii) One mole of potassium manganate(VIl) reacts with five moles of iron(ll) ions. Calculate the mass, in grams, of

! iron(1l) ions in the sample analysed.

=

=

4 Red grapes contain
the pigments extract
pigments. Tartaric aci
acid is shown below.

a number of coloured pigments. Some red grapes are crushed and ot B
ed with a solvent. The deep red solution contains a mixture of

d can also be extracted from grape juice. The structure of tartaric HO,C—C— C—COH

T

(i) Deduce the empirical formula of tartaric acid. Lol
T —— BT oos B e —— g

i) A soluti soid was titrated with 0.100 mol/ dmd potassium hy

SHAASEENGTESE C2Hz2(OH)2(CO2H)2 + 2KOH = CaH2(OH)2(CO2K)z2 + 2H20

tartaric acid ‘
of the potassium hydroxide s0
3 of the tartaric acid solution.

It required 6.00 em? lution to neutralise 20.0 cm? of tartaric acid. Calculate the

PRE
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rr‘(iii) Tartaric acid is purified by recrystallisation. On analysis, 8.00 g of impure tartaric acid was found to contain 7,4

of pure tartaric acid. Calculate the percentage purity of the impure tartaric acid.

5 Iron(ll) sulphate, FeSOx, is easily oxidised to iron(lll) sulphate
(a) Calculate the percentage by mass of iron in iron(ll) sulphate.

(b) An impure sample of iron(ll) sulphate was analysed by titration. The sample was dissolved in 25.0 cm? of dily
sulphuric acid and then titrated against 0.0400 mol/dm? potassium dichromate(VI) solution. 19.0 cm? of potasgy,
dichromate(VI) solution was required to reach the end-point. !

(i) Calculate the number of moles of potassium dichromate(VI) used in the titration.

(ii) One mole of potassium dichromate(VI) reacts with six moles of iron(ll) ions. Calculate the mass, in grams, ofg

iron(ll) ions in the sample analysed.

6 Fumaric acid is a colourless solid which can be extracted from plants. A solution of fumaric acid was itrated
against aqueous sodium hydroxide.
HO2CCH=CHCO:H + 2NaOH - NaO.CCH=CHCO:Na + 2H20
18.0 cm? of 0.200 mol/dm? sodium hydroxide were required to neutralise 60.0 cm? of fumaric acid solution,
Calculate the concentration, in mol / dm?, of the fumaric acid  solution.

7 Chlorine, bromine and iodine are non-metals in Group VIl of the Periodic Table. Their molecules are diatomic.
An agueous solution of calcium hydroxide was titrated with 0.0150 mol / dm3 hydrochloric acid.
Ca(OH)2 + 2HC/ - CaC/2 + 2H20
It required 6.00 cm? of this aqueous hydrochloric acid to neutralise 20.0 cm? of the calcium hydroxide solution.
Calculate the concentration, in mol / dm?, of the calcium hydroxide solution.

8 Sulfamic acid, SO3NHs, is a weak acid used to remove limescale from kettles. A 0.105 g sample of sulfamic acid is
dissolved in 25.0 cm? of water. The sulfamic acid solution requires 10.8 c¢cm® of 0.100 mol dm-3 potassium
hydroxide for complete neutralisation. Calculate the number of moles of sulfamic acid that react with one mole of

potassium hydroxide.

9 A flow diagram for the manufacture of sulfuric fiquid
acid is shown below. S 98% sulturic acid ~-
Agqueous sulfuric acid is titrated with aqueous S SR _ shilir }
sodium hydroxide. dr—e] Sul FQ F— }M. absorber | [——water
H2S04 + 2NaOH - NazS0s + 2Hz0 — — _— g
v

It requires 28.0 cm® of 0.100 mol / dm?
aqueous sodium hydroxide to neutralise 9.50
cm? of sulfuric acid. Calculate the concentration, in mol / dm?, of the aqueous sulfuric acid. Give your answer

to 3 significant figures.

99.5% sulfuric acid

10. Seawater contains chloride, bromide and iodide ions.

Bromine can be manufactured by bubbling chlorine through seawater.
Cl2+2Br < Brz+2C/-
The concentration of sodium chlorate(l) in a solution can be found by reacting sodium chlorate(l) with excess
acidified potassium iodide and then titrating the iodine liberated with aqueous sedium thiosulfate, Na2S20s.
l2 + 2Na25203 - 2Nal + NazS:0s
A solution of sodium thiosulfate contains 12.4 g of sodium thiosulfate, Na23:03.5H:0, in 1.00 dm? of solution.
(i) Calculate the concentration of the sodium thiosulfate solution in mol / dm?,
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236 cm?® of this sodium thiosulfate soluti i
)r:;q;enuation. in mol / dm?. of the SRiictns iloodr;mr;ezacts with exactly 12.5 cm® of aqueous iodine. Calculate the
| o
o ettt
). Astudenttitrated 10 0 cm? of a%ueous calcium hydroxide with hydrochloric acid.
1 required 4.00 cm® a(OH)z(aq) + 2HCl(aq) > CaClz(aq) + 2H20(1)

of 00100 nol / dm3 h i i n i m m
. ydroch!onc acid to neutralise 10.0 2 i i
\rati 't i i I | c of aqueous calciu hydrox1de.

Cazlculate the concen

A Z?L‘]‘:T?%” gr%r)‘(tiz‘:'r_‘rghO.WZ g of an unknown carboxylic acid, CxHyCO:H, is titrated with 0.100 mol / dm? aqueous
SO y - Ihe volume of sodium hydroxide solution needed to exactly neutralise the acid is 23.2 cm3.
CxHyCO2H + NaOH - CyH,CO:Na + H.0

Calculate the relative formula mass, M:, of the carboxylic acid and suggest its identity.

A sample of 25.0 cm3 of 0.500 mol / dm? aqueous ammonium nitrite is heated. Calculate the volume of nitrogen
formed, measured at room temperature and pressure.

b5, Cement is made by heating clay with crushed calcium carbonate. During this process, the calcium carbonate is first
ﬁ converted to calcium oxide.
CaCO03 > Cal0 + CO;

Concrete is made from cement, sand and water. When set, concrete is slightly porous. When rain water soaks
through concrete, some of the uncombined calcium oxide dissolves to form calcium hydroxide. 25.0 cm?® of an
aqueous solution of calcium hydroxide is exactly neutralised by 18.0 cm3 of 0.040 mol/dm? hydrochloric acid.

Ca(OH)2 + 2HC/ - CaCl2 + 2H:0
Calculate the concentration, in mol/dm3, of the aqueous calcium hydroxide.

16 Dilute hydrofluoric acid reacts with aqueous calcium hydroxide.
2HF(aq) + Ca(OH)z(aq) 2> CaFz(aq) + 2H20()

What is the minimum volume, in cm?, of 0.150 mol / dm? Ca(OH)z required to react completely with a solution
containing 0.200 g of HF?

volume of Ca(OH)2(aq)

1

— 2=

17 Copper reacts with hot concentrated aqueous sulfuric acid.
Cu(s) + 2H2S04(aq) > CuSOs(aq) + SOa(g) + 2H:0()

i 3 H2S0a.
A er is added to 25.0 cm? of hot 14.0 mol/ dm .
Uzs?ﬁzsiifgfr;%%%n together with the equation, to calculate the maximum volume of SOz formed.
The gas volume is measured at room temperature and pressure.

volume of SO2 =

fq‘—u==

=T 2 & o

TREPARED/BY//KASHIE HASNATMALIK
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[8. Hydrogen sulfide, H.S, vhas a simple molecular structure. It is soluble in water.
Aqueous hydrogen sulfide reacts with aqueous potassium hydroxide.
H2S(aq) + 2KOH(aq) > K2S(aq) + 2H20(l)

What.ig the minimum volume, in cm?, of 0.150 mol / dm® KOH required to completely react with a sqjr
containing 0.170 g of H2S? "

volume of KOH(aq) = ..o

CALCULATlNG WATER OF CRYSTALLIZATION t]

1. One mole of a sample of hydrated sodium sulphide contains 162 g of water of crystallisation. CcQ’s '1
What is the correct formula of this compound? ‘
A Na;S.3H:0 B Na:S5H:0 C  NaxS.7H:0 D Na:S.9H0

2

The formula for hydrated copper(ll) nitrate is Cu(NOs)2.xH20. It contains 36.5% water of crystallisation by mass.
What is the value of x? [A: H, 1; N, 14: O, 16; Cu, 64]
A 4 B 5 c 6 D

! STRUCTURED QUESTIONS

Between the 13th and the 19th Century artists used a green pigment called verdigris. They made the pigment by

hanging copper foil over boiling vinegar. Verdigris has the formula [Cu(CH3COz2)2)2.Cu(OH)2.xH20. It has a relative
formula mass of 552. Calculate the value of x in the formula.

i 20 T 5 S e

1. A sample of copper contains a metal impurity which is below copper in the reactivity series. The diagram
shows the apparatus used for refining the sample. The loss in mass of the anode (positive electrode) is 50 g

and the gain in  mass of the cathode (negative electrode) is 45 g. What is the
percentage purity of this sample of copper? mpure e
A 10.0 % B 11.1% C €0.0 % D 95.0 % prodal S Eainces

(negatva)

2. A piece of chalk has a mass of 23.0 g. Chalk is impure calcium carbonate.
When analysed, the chalk is found to contain 0.226 moles of pure calcium
carbonate. [Mr: CaCOs, 100]. What is the percentage purity of the piece of

chalk?

agqueous
copper(ll)
sulphata

A 0983% B 1.02% c 770% (D 983% 4
|
PERCENTAGE YIELD }
Ammonia is manufactured from nitrogen and hydrogen by the Haber process. MCQ’S i

Nz(g) + 3Hz(g) = 2NHz(g)
What is the percentage yield when 60 kg of ammonia is produced from 60 kg of hydrogen?

A 59% B 17.6% C  353% D 50.0%
1. Magnesium reacts with oxygen in the air to ferm magnesium oxide. '
2Mg + Oz > 2MgO STRUCTURED QUESTIONS _J
(i) If the yield of the reaction is 75% calculate the mass of magnesium oxide formed when 12 kg of magnesium burns
in excess air.

(ii) Magnesium nitride is also formed when magnesium burns in air. Magnesium nitride is an ionic compound. Deduce ||
the formula for magnesium nitride. ‘

|
_____________ ~ gab\g

2. When carbon dioxide reacts with hydrogen in a sealed container, an equilibrium mixture is obtained.
CO2(g) +4H2(g) = CHa(g) + 2H20(g) AH = -205 kJ / mol
This reaction is exothermic. In an experiment, 220 g of carbon dioxide and an excess of hydrogen are reacted in a
sealed container until an equilibrium is established. A mass of 46 g of methane is produced.
(i) Calculate the mass of methane that should have been made if the percentage yield was 100%.

/
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)(ca|culate the percentage yield of methane in this experiment.

MPprove crop yield. Ammonium phosphate, (NHx)
calcium hydroxide, Ca(OH)

| . 3POs, is used as a fertiliser and
. 2. 15 used to reduce the acidity of soils. The rel
phosphate is .

ative formula mass of ammonium

y the reaction of aqueous ammonia and phosphoric acid.
3NHs(aq) + H3POa(aq) > (NH4)3PO4(aq)

25.0 cm? of 1.25 mol / dm? phosphoric acid is neutralised by 45.3 cm? of aqueous ammonia. 1
| Calculate the concentration, in mol / dm?, of the ammonia used. '

i) Show, by calculation, that 4.66 g of ammonium phosphate would be produced. Assume that the yield is 100%. [Mr:
(NHe):POs, 149]

Hydrogen cyanide, HCN, is manufactured by reacting methane with ammonia a
2CHa + 2NH;3 + 302 > 2HCN + 6H,0
anide that can be formed from 500 g of methane if the percentage yield of

nd oxygen.

= — =

, Calculate the mass of hydrogen cy
l hydrogen cyanide is 65%.
| mass=

|- The structure of glycolic acid can be represented as shown. Glycolic acid is produced

= &

i by heating methanal, carbon monoxide and water in the presence of a sulfuric acid //O

| catalyst. H—o-{ ¢

‘ CH20 + CO + H:0 - CH2(OH)COOH

1' methanal glycolic acid 0—H

| Asample of 1800 g of methanal reacts with excess carbon monoxide and water. The

percentage yield of glycolic
acid is 45%. Calculate the mass, in grams, of glycolic acid produced.

=D4E

L’ mass of glycolicacid=.............. g
!
&3. Oxides of nitrogen are atmospheric pollutants. Nitrogen — monoxide, M
| NO, is formed in an internal combustion engine when nitrogen and //r\
| oxygen react together. / -
| Nz(g) + Oz(g)  2NO(g) i
The diagram shows the energy profile for this reaction. ' // ord S
The exhaust system of a motor car is fitted with a catalyyc converter. PRI U EA
When nitrogen monoxide passes through the converter it reacts with L o L
carbon monoxide. el e
2NO(g) + 2CO(g) > N2(g) + 2CO2(g)

The catalyst increases the rate of this reaction.

(i) During the course of a journey 2.4 dm? of nitrogen monoxide was produced by the engine. Galculate the volume of
nitrogen gas produced if all the nitrogen monoxide reacted in the converter.

|
) i
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7 (@) AS.50g sample of a chloride of tin contains 5.95 g of tin. - '
Deduce the empirical formula of this chloride of tin
|
1
ﬂ empirical formulz
|
] (b)  Tin(ll) oxide reacts with oxygen to form tin(1V) oride,
25n0 + Oy => 28n0;
tin(Il) oxide tin(1'/) oxide
When a sample of 13.5 g of tin(Il) oxide is reacted with oxyqgen, 12.7 g of tin(1V) oxide is formed
Calculate the percentage yield of tin(1V) oxide,
,,,,,,,,,,,,,,,, cesusssesrresanenesrenseserensii
8 Acids are neutralised by alkalis,
Aqueous sodium sulfate can be used to prepare barium sulfate.
Ba?*(aq) + SO4?(aqg) - BaSO«(s) 2o
Inan experiment, 20.0 cm? of 0.550 mol / dm?® of barium nitrate was added to excass agueous SCL‘IUFTIF‘SU“E\_E_
\ (i) Calculate the maximum mass of barium sulfate that could be made. [The relative formula mass of B82S0« is 233]
\. maximum mass of barium sulfate = ... g
(i) A mass of 1.92 g of dry barium sulfate was obtained. Calculate the percentage yield of barium sulfate.
!
I
i
Il
percentage yield of barium sulfate =
i
9

. maximum mass of potassium sulfate =
(ii) After crystallisation, 1.72 g of dry potassium sulfat y

...................................................... %
Acids are neutralised by insoluble bases.

Potassium sulfate can be prepared by reacting aqueous potassium hydroxide with dilute sulfuric acid.
2KOH + H2S0s = K2SO0s + 2H,0

In an experiment, 20.0 cm? of 0.650 mol / dm? sulfuric acid is just neutralised b

(i)

i ' ¥ aqueous potassium hydroxide.
Calculate the maximum mass of potassium sulfate, K2SQa, that could ba prepared.
[The relative formula mass of KzSOx is 174 ]

mass of potassium sulfate = ... 9(2
or & was obtained. Calculate the percentage yield of potassium
sulfate.

percentage yield of potassium sulfate =
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e — — e
Nitrogen monoxide and oxygen react to form nitrogen dioxide. MCQ’S ’
2NO(g) + O2(g) - 2NOa(g)

\What is the maximum volume of nitrogen dioxide
with 2 dm?3of oxygen?

@ 1 dm? B 2dm? & Hums 5 g

pilute ethanoic acid and dilute hydrochloric acid both react with == oo S
magnesiurm f5bon 10 form hydrogen. Magnesium risbon reacts with _S TRUCTURED QUESTIONS |
hydrochloric acid as shown in the equation.

Mg+ 2HC - MgClz + H
A0.249 sample of magnesium ribbon is added to 5.0 cm? of 2.0 mol/dm? hydrochloric acid.
j) Which reactant, magnesium or hydrochloric acid, is in excess? Use calculations to explain your answer.

that could be obtained when 1 dm? of nitrogen monoxide reacts

reaction forms the same volume of hydrogen but takes place much more slowly than the reaction of the same
mass of magnesium with 5.0 cm? of 2.0 mol/dm? hydrochloric acid.

g =25

Analysis of a compound Z obtained from the planet Mars showed Z has

2D

the following composition. K2FeOas can be prepared in the laboratory by element percentage by mass

the reaction between iron(lll) oxide, Fe20s, chlorine, C/2, and potassium - N

hydroxide, KOH. potassium 39.4

Fe:03 + 3C/2+ 10 KOH = 2K2FeOs + 6KC/ + 5H20 iron 08 3

A 2.00 g sample of Fez0s is added to 20.0 cm? of 4.00 mol dm=2 KOH. i A
i) Calculate the amount, in moles, of Fe203 used. , oxygen 323
fii) Calculate the amount, in moles, of KOH used.
(ifi) Which reagent, FezOs or KOH, is in excess in this reaction? M‘

a=0

. Asample of 0.030 g of small pieces of magnesium is added to 20 cm? of 0.10 mol / dm? hydrochloric acid.
Mg(s) + 2HCl(aq) - MgClz(aq) + Hz(g)
Show by calculation which reactant is in excess.

Chlorine reacts with sodium hydroxide.
Cl(g) + 2NaOH(aq) > NaCl (aq) + NaCl/O(aq) + H20())

A volume of 144 cm? of chlorine gas, measured at room temperature and pressure, is passed into 38.0 cm?® of
0.250 mol / dm? sodium hydroxide. Show by calculation which reactant is in excess.

T === O

\

TPREPARED BY: KASHIEHASNATMALIK
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""" FINDING FORMULA OF A HYDROCARBON

1 tmbnl, miirrd o ~yman re totz] ‘-’"VLJ'TE £
1. A 10 cm? sample of a gaseous hydrocarbon is completely bumt in oxygen. Ihe (02 . olume oi
' §i * Whi ation represents the combustion of the hycrocaroon
the products is 70 cm?®. Which equatio A ol POt 41
A CHa(g) + 202(g) > CO:(g) + 2H:O(g) B C:H:(g) + 30:(g) 2 ACOA!Q;) 2:»00\;3)
. O \ 2 (n\ + 70)- \ - + AH-
C CaHs(g) + 502(g) - 3CO:z(g) + 4H:0(q) D 2C;Hz(g) + 70z(g) - 4CO:(g) + 6Hz0(g)
2. Which hydrocarbon will burn completely in cxygen to give eguzl numbers of moles of carbon dioxide and water?
A CzHs B C:He Cc CzH«s D C:zHs2
in 4 t N SO FAllmigm bt thay ha =
3. Two different hydrocarbons each contzin the same percentzge by mass of hydrogen. Iticlows hat they have the same
A empirical formula. B number of isomers.
C relative molecular mass. D structural formula.

4, When butanol, represented by C:H.,OH, burns in zir, carbon dioxide and ,

w
waler are formed,

C4HwOH + x0z - 4CO; + yH:0 3
Which values of w, % and y balance the equation? j

OO0 @ »
N o o o |x
3 Y T NN 0

5. Ahydrocarbon, CzHy, burns in air to form carbon dioxide and water. ’

CaHy(g) + 502(g) - 3CO(g) + é H-0(q)

What is the value of y?
A 4 B 6 C 7 D 8

6. In an experiment, 1 cm® of a gaseous hydrocarbon X required 4 cm? of oxygen for complete combusticn to give 3
cm? of carbon dioxide. All gas volumes are measured at r.t.p. Which formula represents X?
A CzH2 B CzHs C CzHq D CaHs

7. When 20 cm® of a gaseous alkene burns in an excess of oxygen, 60 cm? of carbon dioxide are  formed. Both
volumes are measured at r.t.p. What is the formula of the alkene?
A CaHs B CzHe C CsHiz D CsH1s

8

In an experiment, 1 cm?® of a gaseous hydrocarbon, Z, requires 4 cm? of oxygen for complete combustion to give 3
cm? of carbon dioxide. All gas volumes are measured at r.t.p. Which formula represents Z?

A C2H> B CaoHa C CaHa D CsHs

FINDING FORMULA OF ACOMPOUND _—  —

1. The mass of one mole of a chloride formed by a metal Y is 74.5 g. What is the formula of the MCQ’S

chloride? , S —
A YsC/ B Y2.C/l C YC/ D YC/» . | Ny
2. The formula of china clay (aluminium silicate) was shown in an old book as A 2 4
A/l 203.2Si02.2H20. This formula is shown in a modern book as A/ 2(OH)x SizOy. = 2 5
What are the values of x and y in the medern formula? c 4 3
D 4 5

3. Inan experiment 264 g of strontium reacts with 213 g of chlorine.
What is the formula of strontium chloride?
A SrC/ B SiC/» C SrC/s D SrCl
4. The element X forms a gaseous molecule X2. One volume of X2 combines with one volume of hydrogen to form
two volumes of a gaseous hydride. What is the formula for the hydride of X?
A HX B HX2 c H2X D HaXo

5. What is the ratio of the number of molecules in 71 g of gaseous chlorine to the number of molecules in 2 g of
gaseous hydrogen? [Relative atomic masses Ar: H, 1: C/.35.5]

A 1:1 B 12 c 2:1 D 71:2
Nickel can be refined by reacting the impure metal with carbon ' '
monoxide The impurities do not react with carbon monoxide. A volatile STRUCTURED QUESTIONS_,J

compound called nickel carbonyl is formeq. This is decomposed_ lo give pure nickel and carbon monoxide. Nickel
carbonyl has the formula Ni(CO). The relative molecular mass of nickel carbony! is 171. Calculate the value of x.
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| —FINDING FORMULA OF A HYDROCAREGN
om? sample of a gaseous hydrocarbon ig completely burnt‘"; ;X—-» — —

ygen. The total vol PR m——
(o) + 202(9) > COx(g) + ZHZOe(g;esents thBe comct;ustion of the hydrocarbon? wme of MCQ’S l
2Ha(g) + 302(g) > 2C0O2(q) + 2
.. o +b5oz(g|)| Z ol iy D 2CaHs(g) + 70:(g) > 4co(zg()g) * gﬁ?o%)
hich hydrocarbon will burn completely in 0xygen to give equal :
XV CaHs B CiHs c <Hio Jeequd ”gmberSCSL:‘:O‘GS of carbon dioxide and water?
o different hydrocarbons each contain the same percenta
e empirical formula. ge bé massr?érl;ys;?%i?‘sgxgows that they have the same
c relative molecular mass. D structural formulars. }a
When butanol, represented by CsHwOH, burns in air, carbon dioxide and
" water are formed. S - = Yy
C4aHWOH + x02 > 4C0;, + yH20 A 8 6 a
Which values of w, x and y balance the equation? B =) 5 4
t A hydrocarbon, CaHy, burns in air to form carbon dioxide and water. = 2 8 5 E
D
CaHy(@) + 502(g) > 3CO(g) + % H0(q) e 7 5
What is the value of y?
A 4 , B 6 c 7 D 8
In an experiment, 1 ¢cm? of a gaseous hydrocarbon X required 4 cm? of oxygen for complete co ' ' “l
: - , comb
cm? of carbon dioxide. Ali gas volumes are measured at rt.p. Which formuégrepresents F;(? B i
A CzH:2 B CzH4 c CaHs D CsHs
, )
. When 20 cm?® of a gaseous alkene burns in an excess of oxygen, 60 cm? of carbon dioxide are  formed. Both {;\
volumes are measured at r.t.p. What is the formula of the alkene? '
A CaHe B CaHe C Gtz D CeHu %
Inan experimen.t. 1 cm? of a gaseous hydrocarbon, Z, requires 4 cm? of oxygen for complete combustion to give 3
cm? of carbon dioxide. All gas volumes are measured at r.t.p. Which formula represents 77
A CaH2 B CzaH4 c CsHa D CaHs

. FINDING FORMULA OF A COMPOUND

The mass of one mole of a chloride formed by a metal Y is 74.5 g. What is the formula of the
chloride? '

A YiC/ B Y2C/ C YC!

weas |

l

|
=7 o= ==

D YC/. l

N . )
2. The formula of china clay (aluminium silicate) was shown in an old boock as & 2 4 ]
A1203.28i02.2H20. This formula is shown in a modern book as A/ 2(OH)x Siz0y. 8 2 5
;J'} What are the values of x and y in the modern formula? c \ 4 3 L\F
o « | s [
W’& In an experiment 264 g of strontium reacts with 213 g of chlorine. \I’X
‘4 What is the formula of strontium chloride? )
A SiCl B SrC/2 c SrCls D Sr.Cl
E4. The element X forms a gaseous molecule X2. One volume of X2 combines with one volume of hydrogen to form
two volumes of a gaseous hydride. What is the formula for the hydride of X?
A HX B HX2 C H2X D HaX2

What is the ratio of the number of molecules in 71 g of gaseous chlorine to the number of molecules in 2 g of
gaseous hydrogen? [Relative atomic masses Ar: H, 1: C/,35.5]

}x’ A 1:1 B 1:2 ‘ Cc 2:1 D
Nickel can be refined by reacting the impure metal with carbon FST uc K
monoxide. The impurities do not react with carbon monoxide. A volatile RUCTURED QUESTIONS ’

Compound called nickel carbonyl is formed. This is decomposed. to give pure nickel and carbon monoxide. Nickel
Carbonyl has the formula Ni(CO)x. The relative molecular mass of nickel carbonyl is 171. Caleulate the value of x.

—_—

71:2
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MOLES

MCQ!S §
“mcQ | Key | Solution & Explanation :
1 | C | 1mole of any compound contains same number of molecules -
Same moles = same molecules. :
moles (H20) =-9—g = 0.5 mol :
2 B 18
p 14 32 _ 44 _ .
) = — — =1 mol D ===1mol :
A > 1mol B 58 0.5 mol C 7 |
3 D 1 mol of any element = Ar of element 9
4 D 64 + 32 + (16 x 4) + 5[(1x2) + 16] —250
No of moleculesratio  Cl2 H2
71 2
5 A s -
71 2
1 1
Mass of Cu = 025x64=164g
6 A A - 02 0.5x 32 =16g B SO: 1x €4 =649
C : H20 1.5x18=27g D ©) 2x16=32g
|7 D Mass : 2x71=142¢
0.1 mol SiO2 =  28+(16x2)=60 x 0.1 =6g
8 c 0.5 mol O2 = (16 x2)=32 x0.5 =16g
0.5 mol Li = 7 x0.5=235¢g
, 1.0 mol NHs - 14+ (1x3)=17x10=17g
CALCULATING MASS OF ELEMENT/ION L,F VPOUND
MCQ S
[ MCQ | Key Solution & Explanation
‘ Ammonium salt Ammonia released
A 1 mol 3 mol
| 0.5 05x3 =15mol
1 A B 1 mol 2 mol
0.5 0.5x2 =1mol
‘ C 1 mol 1 mol
) ’ D 1 mol 1 mol
J Ar of Al = 27 Mrof Alz0s = 102 3
f Mass ratio  Al20s3 : Al
9 D 102 g : 27 x2 =549
; 54
204 g . — x 204 =108
| | g 102 .
| I Mass ratio H20 0
18 16
> 1 ¢ ’ 169
| ! 72 — X 72 = 64¢
] | : 18 =
| M of CHs = 16 = 1 mol -
CHa H
€ ‘ D | 16 g 4 mol
! | 32g 4 x 3.2 = 0.8 mol
L._..__J 16
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UELS CHEMISTRY o2
\O;fi Topic 3 : MOLES'AND STOICHIOMETRY. 43
1 4  Molybdenum (V) oxide Mos02 STRUCTURED QUESTIONS |
| MoQs Mo or MoOs
‘ g5 + (16 x 3)=144 g 9% g
95
1259 : — x125 = 8333
Titration (IV) chlerid b ’
i itra chleride TiCl %
: Mass ratio TiCl|4 4 Ti Mrof TiCl: = 48 + (35.5x4) = 190
1809 48g
48
125g : —_—x125=3
190 1.58¢g
[~
— _ 'MOLAR VO“LUME
’F MCQ'S
_MCQ | Key | Solution & Explanation
u ’ H2 CHa
j | 1 A t -2—9 = 1 mol 1_69. =
! 2 16
H l i : M: of C2Hs = 30 moles (C2Hs) = 20 =0.67 mol Mr of CaHs = 42
- c | 30
Q | 1 | Mol=mass  or mass = 067x42 =28¢
1 | | M
R
b _ 7PERCENTAGE COMPOSITION
MCQ’S |
’ “MCQ | Key | Solution & Explanation
1 | D |
1 A Of N = 14
| 14x2 14 %2
A ——=x100 =35% = = 21.2%
|| . Y e | 30 X B o x100 = 21.2%
c  BX2 i00-47.7% D 14"92 X100 = 28.2%
A 182400 =21.21% 8. X2 400=2121%
; 5 2 132
c. 18X2  100=35% 12;2 x 100 = 46.7%
EXAMINATION STRUCTURED QUESTIONS
1. () cCuO (m + -
(i) M of Cuz0 = 144
% of Cu = 6‘1‘4’;2 x 100 = 88.9%
2. M: of NH:NO3 B 80 Mr of (NH4)2 HPOs = 132
14 x 2
% o N in NHaNOs = = x 100 = 21.2%
3. Mrof (NHe)2 SOs = 132 Mr of KNO3 = 101

Mass of N in (NH4)2504 =

Mass of N in KNQOs3
Total mass of N
% of N

e—]

14X2  500=106.069
132

— x500=69.319
101

106.06 + 69.31 = 175.37
175.37

= — = 17.54%
500 +500

==

'PREPAREDBY.: KASHIE HASNAT MALIK
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ES AND STOICHIOM
O LEVELS CHEMISTRY
4. ()  (NH4)POs o0 0N = 143x3 | 100 = 28.19%
— . 0
(i) M of (NHe)sPOs = 149, 14=9 —
6. Maseigd) : 833225 x2 254 = 19.20249
I = : - .032
nss m) =3x8 = 172.0329
Total mass of Hz + |2 + HI = 192. g ]
_ 192024 400 = 9.99%= 10%
“oflz T 192.0344
Vol of Methane
= Jol o -~ —x100
o Vel total volume
Vol of Methane !
= S ——x100 .
0.0014 1000 i
Vol. of Methane = -0—021-4- x 1000 = 0.0014 dm? j
Volume = moles x 24 <
0.00014 = moles x 24 )
Mass = 583x105x16 = 9.33x 10“g

7. molar mass of (NH4)3sPOa4 = 149

8. M of CaSQO4 = 272
Total mass of CaSO4 + Ca(H2POa)2
2(272) + 234 = 506
0 on _ - 272 0
% of CaS0s4 = —(Ex‘IOO = 53.76%

v

9. Mr of FesOs = (56 x 3) +

14 x12

10. % of Nin NHsNO; = =100 = 35%

11 Percentage of N in ammonium nitrate = 35% (1)
Percentage of N in urea = 47% (1) OR
Urea has a lower relative formula mass (1)

12 Relative formula mass = 174 (1)

M of Ca(HzPQa)2

(16 x4) = 232

Both formulae contain two nitrogen atoms (1)

Percentage of K = 44.8%

A2 100 =28.19% / 28.2%
749 |
=234 }

56X3 100 = 72.4% J

% age of Fe =

% of N in (NH2)2 CO = %:100 = 46.7% |

_EMPIRICAL FORMULA _

MCQ’S |
MCQ | Key Solution & Explanation
1 B
MCQ | Key | Solution & Explanation
N 0 T
Mol 5 e
© Lozasr | B340
2 A = L —
Atoms §_3ﬂ_ 3.125 T
3.125 R
3 C
4 A

‘
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| EVELS CHEMISTRY

To :
e = = Pic3: MOLES AND STOICHIOMETRY "
80"\/0 200/0
80
— 20
5 B |12 = K
1
867 ., 20 _ )
67 6.67 Gils ‘
Fe
O
Do12s 30 %
| 6 B 56 i 1.875
Multip| 125 1.87 H
Ply by 2 == =1 L5015 Fez0s
1.25
p— 2 3
1 STRUCTURED QUESTIONS | F
C H o]
' 12 1 16 m
Atomic ratio 2:00_, 0.18 _4 0.06 _,
. .08 0.06 0.0
Empirical formula = CHs0 A
2 ,
l K Fe C N
0.547 _ 0.195 0.252 0.294 _ . @
mol ratio | —5g— ~0-0140 ———0.00348 ~—===0.0210 =0.0210 J
. . 0.0140 _ 0.00348 _ 0.0210 _ 0.0210 _ }{‘
atomic ratic | =———= —_— — oo I
0.00348 0.00348 0.00348 0.00348
Empirical formula = KsFeCeNe or KaFe(CN)s [&
I3
Xe 0 F -
9.825 1.200 _ 5.700 F
}' mol ratio —— ——=0.075 — 0.075 = =0.300
o 0.075 _, 0.075 _, 0300 _,
ElQiiersie 0075 0.075 0075
Empirical formula = XeOF4
4 C H o)
10.50 0.75 _ 10.00 __ . ﬁ
mol ratio —=—=0.875 = i et
0.075 _, 0.075 _, 0.300 _,
atomic ratio 0075 0.075 0.075 AL
i 5012 5 (1
Multiply by 5 5 (;'4) (6 ) 5(3)
or divided by 0.2 ﬂ
Empirical formula C70sHs
5. CrCeOs ALLOW: Cr(COJs K
6. Cu O
79.9 201
Mol ratio 16
162?5 = 1.25
- 1 Empirical formula Cu0
4 Atomic ratio
\-
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' ETRY -
ic3: MOLES AND §TOICHIOM
O LEVELS CHEMISTRY Topic3: MULES 5 -
7. S O
. 40.0 _ 1.25 .6&9-= 3.75
mol ratio —— 16
32
o 125 _, 375 5
atomic ratio 125 1.2
Empirical formula  SO3
8.
L L < 44 4O
i 3.2 41.3 —_—2.78
Mole ratio %,0_793 _1_./3_2 -52—/0.794 - /2
simplified ratio 0793, 32, 0794 . 278 135
0.793 0.793 0.793 0.793
X2 2 8 2 i
Mole ratio line (1) Simplified ratio line (1)
Idea of the x 2 (1)
9.
C Ci H s |
Mol i 1.7
ole fatlo 18_'6.21_5 5_5£=1,55 f’ﬁg:4,65 2—-:0.775
12 35.5 1 28
Atomic 155 _, 155 _, 465 _ . 0775 _,
0.775 0.775 0.775 0.775
Empirical formula C2Cl2HsSi
10.
Ca H P O
Moles 171 04275 1747 255 g548 547 _ 3418
40 1 31 16
] ] 0.4275 1.7 0.8548 3.4188
Simple ratio =1 =398=~4 =1,99 ~ = ~
i 0.4275 0.4275 0.4275 hERZ 0.4275 1997~ 8
11. C H 0
76.60 6.38 17.02
Mcles —_—=5.38 — =6.38 ———
12 1 16 1.08
Atom 538 602 538 602 106 4
1.06 1.06 1.06
=~ ~ 6 1
Empirical formula CeHsO
12
C H 0
37.5 12.5
Moles — =3.125 —_— 50.0
ole 12 y 12.5 _1,6__:0‘125
Atom A 125 _, 3.125
3.125 3.125 R
Empirical formula CH40O 149
13 Cu20 (2)
_9.86 1.23
If two marks not scored, mol Cu —?AND mol O = g scores 1 mark

PREPARED BY';
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EVELS CHEMISTRY

-Topic 3: MOLES AND STOICHIOMETRY

MOLECULAR FORMULA DETERMINATION

47

e —

STRUCTURED QUESTIONS'|

C

\ H 0
‘ mol ratio 0.18g 0.03g 0.08
=0.015 =0.0 2od
12 1 3 16 =0.005
atomic ratio 0.015 _ 003 ¢ 0.005 _,
0.005 0.005 0.005
Empirical formula = C3HsO
n = 116 116
(12x3) + (1x6) + 16 58 2 Molecular Formula =2(C3Hs0) =CsH1202
2. (@ ()
C H 0
mol ratio 257 -0.2225 0220 _ 4220 L1 0. 4443755
12 1 6
atomic ratio 2285 =1.01= —0'220 =1 JRa, =2.02%=2
0.220 0.220 0.220
Empirical formula = CHO:2
(i) Empirical formula mass =12 + 1 + (16 x 2) = 45 n= -i—g= 2
Molecular formula = 2(CHOz) = C2H204
3. (% H is) 16 (%) (1) Moles C: % Moles H: ? or mole ratio 7:16 (1) Molecular formula is C7H1s
a (a) 2CeH10 + 1702 > 12C02 + 10H20 N ) H H
(b) (i) Mole ratio C: H=7.35:11.8 (1) (ii) o N/
Idea of dividing by smallest / simplest ratio is1:1.6 AND x 5 (1) \C/C\C/H
/
RN/
5 (i) - C H Cl " /C——C\
i 0.242 0.040 0.178 Fll 7
12 1 35.5
= 0.020 0.040 0.020 ) »
0 012 2 1 CH:CI
(i)  Empirical formula mass of CH2Cl = 49.5
n= _9?_. = 2(CH2CI) molecular formula C2H+Cl2
49.5
STOICHIOMETRY
vt prr——T SESSSSS . - } 3 '; e ‘,
MCQ'S |
—,T’/ Solution & Explanation
_ﬂa m " 0 — —» 2H20
1 c %m20| 1 mol 2 mol
=36
2(2)=4 32 2(18
l o | =
D - i H2S04
mol ratio /;"?ﬁ'o“):* 3 mol
4 C 0.5 mol . 3x05=15mol |
- H3POa4
mol ratio 2 mol
2 415= 1mol
3
/:
PREPARED BY -
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48
ICHION
MOLES AND STO —=
O LEVELS CHEMISTRY Topic 3 : —
- S Mg 2CH,CO0H >  (CHCOORMET — 9
1mol H20
NH3 + 20 —* HNOI\?(; 2
HNOs  + Ny ——» NHds
O3 + H20
2NHs + 202 —* .NHAN r\iHaNO3
7 B Mass ratio NHs 80
2(17)34g 09
8 = nes
17 tonne 7 “oten T —
'STRUCTURED QUESTIONg
T —
1. mol ratioc  Ca(NOa)z NOz + Oz
' 2 mol (4+1) 5 mol
0.010 mol 0.010 x %= 0.025 mol
2. (i)  equation 2 NiS+3 02 2Ni0 +2 S0z
(i) MrofSO2 = 64 Mrof NiS = 91
Mass ratio  NiS SO:
2(91)182g 2(54) = 128g
3. Mr of NHs =17 | Mrof (NH4)2 SO4 = 132
Moles ratio NH; : (NH4)2S04
2(17)=34 g : 132 g
132
51 - X 51 =198
J 3% g
4. Mrof Ag = 108 Mrof AgCl = 143.5
Mass ratio AgCl Ag
143.5¢g 108 g
108
0.287 g —— x0.0287= 0.216g
143.5
5. M of CasSiOs = 208 M of Ca(OH): = 74
mass ratio CasSiOs Ca(OH):
2(228) = 456g 3(74) = 222 g
222
912 —_— X9 =
g 285 X912 444 g
6 (i) answer4.40g _
(i) M of K:COs = 138 M of K2SOs = 174
mass ratio  KaCOs3 K2S04
138 g 174 g
174
3.45 — 4 5
g T35 x3.45=435¢g
7. Mass ratio CsH1206 C2H:OH
180 g 2(46)=92¢g
36 tonnes %% X 36 = 18.4 tonnes
8. (i) 108 g x 100 km -1080090r108kg
(i) massratio CO2 CegHs
16(44) = 704 g 2(144) = 228 g
10800 g wor x 10800 = 3497.73 9= 3.498 kg
9  (a) Mrof CHiNH; = 3 Moles of CHsNH, = 22 55l
Vol. of CHaNH2 = 0.2x24 =4.8dm3 1
(b) M of CHsOH = 32
Mass ratio CHsOH CHaNH2
329 31g
240 kg 5 X 240 = 232 5 kg
—__'/
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JELS CHEMISTRY

Topic 3: MOLES AND STOICHIOMETRY

ratio N 49
~ (a) ~ mass ratio 2; NO
9 2(30)=60¢g
55 k 80 ec -
g %8 %95 = 117.86 kg
2 1 mo:e(:fU|e OFNO = 74g=15 electrons
mol o =
NO 15x6.02x 102 = 9,03 x 102 electrons
f1. () moles N2Has = 1 000 000 = 31 250 mole
32
moles O2 = moles N,H, v :
. [ = 3/7. 10°dm3;
Alternative for 1o tug ages: olume of Oz (31 250 x 24) = 750 000 dm?3/ 7.5 x
) 33/ g N2Ha > 329 Oz (1 mark)  moles 0, = 1 000 000/ 32 = 31 250 (allow ecf) (1 mark)

(i) it/ liquid Oxygen takes up less space / room , ALLOW: able to store more in liquid form / gaseous
volume tqo. high / maximum storage capacity. IGNORE: less easily spread out/no gas can escape /
less possibility of an explosion / to prevent reaction with other substances

12 MofH:=2g Mrof HI = 128 g
Mass ratio Ha : HI
29 2(128) = 256g
45.3 g 2% x453 = 57984 g
13. MrofZnCl; = 136, Mr of Zn (NH3)sCl2 = 204
Mass ratio  ZnCl, Zn(NH3)4Cl2
136 g 204 g
204
3.4 —_— X34 = 51
g 136 9
14 UOz+4HF > UFs + 2H;0
UFs +2Mg > U + 2MgF2
UO2 +4HF + 2Mg = U + 2MF; + 2H;0 (combined equation)
Mrof UO: = 238 + (16 x2) =270
Mass ratio UO: X u
270 g 238 }}a
238
1tonne = X1 = 0.881 tonne
270
15 Mass ratio N2 NO :
28¢g 2(30)60g é
100g 2—2 x 100 = 214.29 g ?
16  Massratio CsH120s Cz2HsOH
130 g 2(46) = 92g
92
1 - X 1=0.511t
Tonne 150 X onne
17 Aof Mo =96
Mass ratio Mo Al
S6g 2(27)=564g
1 tonne ﬁ x 1 = 0.5625 tonne
96
18 Massratio CaHs C2HsOH
28g 469
46
0.4 tonne e x0.4 = 0.657tonne = 0.657 x5/100 = 0.0329 tonne
19 Moles of hydrogen = E% = 0.01667 (1) (mark for working or correct answer) K
Moles of alkali metal = 0.01667 x 2 = 0.03334 (1) (mark for working or correct answer)
Ar=7(1)  Lithium/ Li (1) ALLOW: appropriate answer based on incorrect A, in step 3
PREPARED BY : KASHIF HASNAT MALIK
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& .. MOLES.AND STOICHIOMETR 50
O LEVELS CHEMISTRY Topic 3 :- MOLES —J
20 Miof SO = 96 M of BaSOs = 233
mass ratio S04 : BaSOs
96 g 23349
233
L2 w124 =3.0096 9
1.24 %
Mass in 1000 dm? mass in 50cm?
50
3.0096 3.0096 x T =0.151g
21. Mrof CsHs = (5 x 12) + (1 x 8) = 68 M; of CsHsSO2 = 68 + 32 + (16 x 2) = 132
Mass ratio CsHs : CsHsSO2
68 g 132 g
100 g 132 4100 = 194.12g
68
22. Mrof CeHia= (6 x 12) + (1x 14) = 86 Mr of CeHiz = (6 x 12) + (1x 12) = 84
mass ratio CsHis CeH12
86 g 84¢
84 _
258 g % x 258 =2524g
23 (a) Moles of CeH1s =3.0 (1) Mass of CeH12 = 252 (g)
(b) (i) Mole ratio C: H=7.14:14.3 0r 85.7/ 12 and 14.3/ 1(1) Divide by 7.14 to get empirical formula
(i)
i)
H—FG~n
H H
24. (a) ANY TWO FROM (b)  CuCO3.Cu(OH)2 + 4HC/ - 2CuC/l2 + CO2 + 3H20
Dissolves Correct formulag
Blue / green solution Balancing
Fizzes / bubbles / effervescence
(¢) Mass volume ratio COs* COz
80g 24000 cm?
ik x 96 = 0249
24000
DETERMINATION OF VOLUME OF A GAS REQUIRED / PRODUCED
MCQ’S
mcQ | Ke Solution & Explanation :]
Mol ratio = volume ratio :
A Mol/vol ratio Hz2 : 02
2 : 1
| [ mol — vol ratio CO:2 CaCOs
24000 cm? 1 mol
D
24 cm? -
3000 X 24 0.001 mol 3
— 1| vol. ratio NHa N2 %
2(24)dm? 24 dm3 = 48 dm?
. 1 = x1=0.5dm?®
45 .5dm 3
— 1 mol — vol ratio CO:2 CaCOs
24000 cm?3 i mol
4 D 1
24 cm3 —— =
54000 X 24 0.001 mol _’/J
[ I
———
1
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g CHEMISTRY

Mrof MgCO3 = 84
Mass — vol ratio

0]
(i)

Vol — mass ratio

(iii)

A-of P
Mass ratio

(i) 31

Moles of PH3

(i)

and
MgCOs;
84 g

1 mol of CO;

105¢g

reaction is faster ALLOW: larger surface area for reaction NOT: reaction is fast (comparison needed)

Ha
24 dm3

0.075dm?

0.195
12

x 100 = 16.25%

M: of PHs =34
P .
4(31)=124¢g

1.86 g =

0.51

Topic3: MOLES AND STOICHIOMETRY

— X

51
'STRUCTURED QUESTIONS |

24 dm3
CO2
24 dm?

24

— x105 =3dm3
84

Zn
659

65

22 x0.075 = 0.195g Zn
24

PH3
3449

1.86=0.51g

Vol of PH3 = 0.015 x 24= 0.36 dm?

Mol — volume ratio NaCl
1 mol

| 02

Vol —massratio 02
l 24 dm?

2500 dm?

i 6. Vol ratio H2

— =0.015 mol
34

HCI
24 dm?3
24
—_— X
H:0
2(18)

38 42500
24

(OF:
24 dm3

0.2=4.8dm?

364

3750 g

2(24) = 48 dm?3

[ 2000 dm? Ca

H2
36 cm?

Mass — vol ratio

24000cm?

— x 2000 =
48

1000 dm?

Mg
0.036 g

O—'03—6- x 24000 = 24 g
36

(Ar of M)

39% (2)
If 2 marks

KC/O3 = 1—2-25-3- or 0.10
122.5

not scored, mola
(mol)

moles 02 = 1.5 x 0.01 = 0.15
volume of Oz = 3.6 dm>/ 36

(b)

8 o(a) 34.5%(2)
i If two marks not scored, 171

(b)  mol nickel carbonyl =

mol gases = (0.01)

10 Mot
| Moles of Zn and H, = 0.01 (1)

1—'?—1- OR 0.01:(mol) (1)
171

x 5/idea of multiplying mol x 5 (1)
volume of gases = 1.2 dm3/1200 cm3

r mass of KC/O3 = 122.5 scores 1 mark

(M

moles / idea of multiplying meles by 1.5 (1)
00 cm?, correct unit must be included (1)

(for molar mass of nickel carbonyl) sceres 1 mark

[——=—

(units must be correct)

volume of Hz = 0.24 dm? (1)

s ,MZ,
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MCQ | Key
1 D 5 mol dm'3x2dm3=1om2|2 4 | dm
Aof1=127 , Moflz _ 001, 40002004
2 C nzz'_5i=0.01 mol C= 250
254 j L
B o © T WMV
\Y)
3 B oldm
c 44 qo00 = 02T
44 x 500 _ 1.0 x 1000 010m0|d .
mass = 40 x 250 m
4 B Conc. = M. x Volume
s3x2) + 32+(16X4)* 10(18) = 32
1 M of NazSOs.10H20 =
250 — 4 rno]
Moles (NaOH) = ' 1000
0]
Moles — mass ratio NaOH NazS0«10H2
2mol 3229
322 — 644
0.04 mol T x0.04 =6.44 9 E
2 (a) Mof SO = 9%
Conc. (moldm?®) =  Conc. (g dm2)/Mr _ N
= 265+ 96= 0.027 mol dm ,
19.00 _ t
(b) moles of CIindm? = 12 - 0.535 mol dm?
35.5
moles of Cl-in25dm® = 0.535X === 580 =0.0134 mol
mol ratio CI AgCl
| 1 mol (108 + 35.5) = 1435g
| 0.0134 mol 1—“'1151 x00134 =  192g
|
3 conc. of MgClz = 1.26 g dm3 Mrof MgClz = 95
conc. MgClz in mol dm3 = 1B 50133 moldm®
conc. of CI-in mol dm3 = 0.0133x2 = 0.0256 mol dm3
a. M of NaOH = 40 Mole = 32 _008
40
Conc. = mol
vol
0.10 . 008
Vol
Vol - 0.08 .
0.01 0.8 dm* = 800 cm3
5. Mg + 2CH>CO
g 3CO2H > MQ(CH3C02)2 + Ha N(CHAC 50 =0 05 m0|
mol —mass ratio  CH3CO,H " n(CH3COzH) = 1.0x _--1000 ;
2
mol 24 g
0.05 mol
S x0.05=060g

“\
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A 4
S CHEMISTRY Topic 3 :
\ % - P MOLES AND STOICHIOMETRY. 53
/ ; moles(HCI) =1. -
2 (i) ( ). 1.5 x 000 = 00375 mol
mol-vol ratio HC| co
: 2
0.0375 mol 2 '
\’ > X0.0375= .45 dme = 450 ¢
i (ii) 25/1000 x 1.5 x 24 = 0.9 dm?/ 900 cm3.
‘ Molesof NaCl = 35x55 = 19,
’* T+ Mol - vol. ratio NaCl -5 mol al
2
| 2 mol 24dm3
192. 24
5 mol = x192.5= 2310 dm?
:0H =0.500x20.0 =0.01 mol
| ol LIOH ~1000 molar mass of hydrated lithium nitrate = 123 (1)
ass=123% 0.01=1.23g (1)
furic acid = 2.0 x L =0.03 (1
] mol sulfurt ' 1000 03 (1) molar mass of hydrated copper sulfate = 250 (1)
mass of hydrated copper sulfate = 7.5 g (1)
B 50
g mol (H) = 0.94 x 1000 = 0.047 mol
mass (H) = 0.047 x 128 e 6.016 g
T N = VOLQMETRICEXPERIMENTS
| - mMca’s
McQ | Key Solution & Explanation B
H2S0s4 + 2NaOH - NazS0. + 2H20
mole ratio 1 : 2
moles of NaOH should be double than that of H2SO4
mole of H2SOs = 0.5 x = =0.01 mol so moles of NaOH = 0.02 mol
’ D 1000
20 10
—x 0.5 = 0.01 | B —_— x 0.5 = 0.05 mol
A 1000 x 0.5 mo 1000
40 20 -
e = 0. D — x 1.0 = 0.02 mol
C 500 x 1.0 0.04 mol 1000
TKOH + HNOz > KNO: + H20
15.0
Moles (KOH) = 1.0 x %6—0; 0.015 mol
2 A | MolratioKOH HNOs= 1 015i 1
0. _ 3
Concentration (HNOz) = = x 1000 =0.75 moldm
] 100
Moles of NaOH = 1'0)(766 = 0.1mol
. . = 1
' = NaOH @  HeSOs ¢
Mole ratio odis Yax 0.4 = 0.05 mol
So mole of H280s required is 72 X 0.
3 D
100
— =0.1mol
A 2.0x50/100=  0.1mol B 1.0x 753
50
K C  05x2> = 00125mol D 10X 75
\ 100 =

PREPARED BY : KASHIF HASNAT MALIK
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Top

1.

2 dm? of aqueous sodium hydroxide of concentration
S mol / dm?3 were

(i)

(i)
(iv)

(b)

V

jc3; MOLES AND STOICHIOMETRY IR Y
" STRUCTURED QUE

n(K) = 0.005 mol
2K+ 2Hz0 > 2KOH + Hs

0.195
39

mol ratio K KOH (or OHY)
1 b 1
0.005 mol 0.005 mol
nNHY = C x v = 0100 x 299 = 0,010 mol (iii)
1000
pHis 1to 4

because an excess of HCI present
oran extra 0.005 mol acid present

% mass of Fe = 15 x 100 = 36.8%

19.0

(i) moles (K2Cr207) = 0.0400 x 1600 0.00076 mol

(i)  mol (Fe?*) = 0.00076 x6 = 0.00456 mol
mass (Fe?*) = 0.00456 x 56 = 0.255¢g
= 0.200 x o0 = 0.0036 mol
moles (NaOH) = : 000
mol ratio NaOH fumaric acid
2 mol 1 mol
1
0.6036 mol 5 x 0.0036 =0.0018 mol

0.0018
60.0

conc. (fumaric acid)

ionic equation H*+ OH- = H0

n(NaOH) = 0.150 x 222 - 5,003 mol
1000
N(H2S0x) = % x 0.003 =0.0015 mol
0.001
Conc. = 2 % 1000 = 0.125 mol dm-
12.0
(@) Mrof (NH4)2S0, = 132
% of N = 1_4.}_2“00:21,2%
132
: 22.5
(d) (i) 0.0200 x 1000 =4.5x 10 mol KMnO4
(i) n(Fe?) = 45 x 10* x5 = 2.25x 103 mol
mass (Fe?*) = 2.25x 103 x 56 = 0.126 g
(i) C2H:03
. _ 6.00
(ii)  Moles (KOH) = 0.100 x 1000 0.0006 mol
Mol ratio KOH : tartaric acid
2 : 1
0.0006 -;-x 0.006 = 0.003 mol
Concentration (tartaricacid) = 0.003 x 1000 =  0.015 mol dm-3
20.0
i) 229 % 100 = 925%
8.00
(a) Mrof FeSO: = 152
56

x 1000 = 0.003 mol dm-3

PREPARED BY | KASHIF HASN
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M _[opic 3: MOLES AND STOICHIOME

55

E Mol (HCI) > 0.0150 x %%—g =0.0009 mol
Mol ratio HCI Ca(OH),
2 1
1
0.0009 -2-x0.00009 = 0.0000045 mol
concentration (Ca(OH)z) = %x 1000 = 0.00225 mol dm-3

g  Moles of sulfamic acid = gg /10.00107 (1)
7

10.8
Moles of KOH = e i
000 0.100/0.00108 (1)
so reacts with one mole (1)
28.0
9 moles NaOH =0.100 x ====0.002.8
_ 1000 -8 mol
mol ratio = NaOH: H2S04
2 : 1
0.0028 0.0028 x -;- = 0.0014 mol
conc. (H2S04) = 000147 . 4000 = 0.147 mol dm?
9.50
10. ()  M:of Naz8:0s.5H0 = (23x2)+(32x2) + (16 x3) +5(18) = 248
conc. in mol dm-3 # 12.4 + 248 = 0.05 moldm™
.6
(i) mol (NazS:0s) =  0.05x %= 0.00118 mol
Mol ratio Naz2S203 : I2
2 : 1
0.00118 -;- x 0.0018 = 0.00059 mol
Conc. (I2) = S x 1000 = 0.0472 mol dm3
11.  n(HCI) = 0.0100 x %% = 4 x 10° mol
mol ratio HCI : Ca(OH)2
2 : 1
4 x10°° %x4x 105 = 2x10°mol
2%107°

conc. (ca(OH)2) = 00 x 1000 = 2 x 103 mol dm-3

12.  3Fe + 4H20(g) = 4H2(g) + Fes0s  AH = +35 kJ/mol

A of Fe = 56, A of FesOs = 232
Mass ratio Fe : FesSOs
3(56) =168g : 232 g
232
.80 —— x2.80 =3.867 g
2809 168 g
PREPARED'BY. KASHIF HASNAT MALIK
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__ OLEVELS CHEMISTRY Topic 3: MOLES AND STOICHIOMETRY.. 56
13 moles (NaOH) = 0.100 x %3. =0.00232 mol -
mole ratio NaOH acid [
1 1 !
0.00232 mol 0.00232 mol
moles =  Mass
M
0.00232 = .12
Mf
" ) 006:);_22 i =7
M: of CxH,CO,H = 74
CxHy+12+32+1 = 74
CxHy + 45 - 74
CxHy = 74-45
CXHy = 29
2 = 29 x-2andH=5 ifx=2theny=5
ntity of acid = CzHsCO:H propanoic acid
14, NH4NO2(aq) > Nz(g) + 2H20(¢)
= 25.
Moles = 0.500 x 1—% = 0.125 mol
Mole vol. ratic  NHNO, N2 i
1 mol 24000cm?® =
0.0125mol 24000 x 0.0125 =300 cm?3
5. moles (HCl) = 0.040x 189 _- "
1000 2x 104 mol
mole ratio HC| Ca(OH)2
2 mol 1 mol
7.2 % 10 mol %x?.zx 10%
-4
conc. (Ca(OH)2 = ﬁﬁ_ x1000= 0.0144 mol dm3 [
16 Moles of HF = 0.01 (1) ' :
Moles of Ca(OH)2 = 0.005 / moles of Ca(OH)2 = 0.5 x moles of HF (1)
Volume = 33.3 cm? (1)
25.0
17 moles (H2SO = 14.0 X —— = 0.35
oles (H2S0s) 1000 mol
Mol ratio = H2S04 . SO = 2:1
Moles of SO2 = 0.35x % = 0.175 mol
Vol. of SOz = 0.175x24 = 4.2 dm3 or 4200 cm?
18. Mrof HaS = (1x2)+32=34
Mass — mol ratio~ H2S KOH
34g 2 mol
2
— x0.170 =0.01 |
0.1704g 3 X mo
n 0.01
C===0.150 = =
v =
v= 291 _ 00667 dm® = 66.67 cm2
0.150
T SR N e R R b Sy B U e et —— __/‘
\PREPARED BY { KASHIE HASNAT MALTH
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) 57
7 CALCULATING WATER OF CRYSTALLIZATION
_ McQ’s |
yca | Key — Solution & Explanation
1 D TR NazS.9H.0
Mrof Cu(NOs); = 64+ 214+ (16 x 3= 188 MofH.O = 18
Cu(NOs3), H20
(100-36.5 = 835 . %5
2 c T ‘ 18
0.338 : 2.028
0338 , 0.028
I 0338 033 0 | I
STRUCTURED QUESTIONS |
Mrof [CU(CH:COz)sl:  Cu(OH)xH:0 = 552
264+ 2{(12x2) + (1x3) + (16 X 2)]} + 64 + {16+ 1)2 + x(2 + 16) = 552
462 + 18x = 552
18x = 90
X = 5 }:H
T PERCENTAGEPURITY
MCQ’S | i
| MCQ [ Key Solution & Explanation
1 C 25 %100 = 90% 5
50
Mass of CaCOs = 0.226x100=22.6¢g
2 P % purity = % x 100 = 98.3%
' a
__PERCENTAGE YIELD _ _ n
meas| |
MCQ | Key Solution & Explanation
Mass ratic H2 ; NHs
3(2)=6g (17 x 2) 34g N
. 34 M
60 kg : — x 60 =340kg
1 B 6
Expected held = 340 kg ﬁ
‘ 60 . :
‘ %yield = me——x 100 = 17.6%
| 340
1. () Massratio Mg : MgO STRUCTURED QUESTIONS ' L
2(24)=48 ¢ : 2 (40) 80
12 kg : i—g x 12 = 20kg
, B Actual Yield
% yield B Caiculated Yield X100 K
75 - Actu;l}Yield % 100
Actual Yield = 75 X 1;2(% =15Kkg
\ |
'PREPARED BY : KASHIF HASNAT MALIK
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O LEVELS CHEMISTRY . Topic 3 \
(i) MgsN; N N
. (ii) — X 100 = 57.5%
2. ()  Massrato CO, CHa 80
44g 16g
220 g -j%xzzo =80g
3. (@  Mrof (NH4)a POs = 149
%ofN = 18X 400=2819% ~28.2%
149
(b) : 25.0 _ |
() moles (HsPOs) = 125« TS 0.03125 mo
mol ratio HsPO4 NHs
1 3
0.03125 mol 3 x0.03125= 0.09375 mol
conc. (NHa) = 9%3375 x 1000 = 2.07 mol dm-
(ii)  Mrof (NHs)s POs = 149
Mass of (NH4)3PO4 = 0.03125x 149 = 4664
' 2.93
(iii % vield = === =62 99
) oy 755 X100 =62.9%
4. Mrof HCN = 27 Mrof CHs = 16
Mass ratio CHq HCN
2(16)=32g 2(27)=54g¢
500 g 2—; x 500 = 843.75
843.75x65% = 548.44 g
5. M of glycolic acid, CHz(OH)COOH = (12 x 2)+(16x3)+(1x4)=76
M of methanol, CH.0 = 12 + (1x2)+16=30
Mass ratio Methanol glycolic acid
76
30 —x1800 = 45
g 0 x180 60 g |
% yield = 2clalyeld 55 |
calculated yield i
actual yield
= ———t %100
a5 4560 X
Actual Yield = AoX4%0 _ ,h004
100
. . . 1.0
6. (i) Mol ratio NO N2 (i) = X 100 = 83.3%
Z : 1
2.4dm3 -;- x2.4 =12dm3
5.95 3.55 ‘
S — | Cl = e |
7 (a) molSn 15 mo 355 |

dividing masses by correct atomic masses (1) ) ‘
(mol Sn =0.05 and mol C/ = 0.1) formula is SnCl

(b)  mol tin(ll) oxide = 113755 OR 0.10 mol

mass tin(1V) oxide expected = 0.10 x 151 = 15.1 g (1)

% yield = Jé—: x 100 = 84% (1)

PREPARED BY.: KASHIF HASNAT MALIK
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y
: 20.0
41:5 (Ba(NOa)2) = 2ok 0580 _ 1 014 mol

(if)

(i

1000
Moles ratio Ba?* : BaSO4 = 1:1
Mass (BaSOs) = 0.011x233=2563 g

1.92

— % 100 = 9
5563 74.91%
_ 20.0 x0.650
moles (H2S04) = ————r _
‘ 1000 =0.013 mol
mole ratio = HsSOq4: K2SOs= 1:1

mass (K2SO4) =0.013x 174=262g

1.72

(ii) 5262 X100 =76.01%
et 4 LIMITING REACTANT e
NO : 0 :  NO Mca
2 1 1
Vol ratio = mol ratio 1 2 1
NO is limiting. 1dm?3 of NO require %dm3 O, to form 1 dm3 of NOz. Oz is an excess.
Correct Option : A
“STRUCTURED QUESTIONS |
R 5.0
1. (i) mol (HCI) = 20X === = 0.01mol
1000
mol(Mg) = O—;i ~ 0.01
moles of HCI should be double than of Mg i.e. 0.02 mol of HCl is expected. So Mg is in excess.
(ij)  mol ratio HCI : MgCl2
2mol : 1 mol
0.01 mol : %x0.01 = 0.005 mol
Mass of MgClz = 0.005x95 = 04754

(iii)  ANY 3 of: (3]
« same number of moles of each acid / same amount of replaceable hydrogen in each acid / same
number of hydrogen ions which react in each acid;
ALLOW: same concentration of each acid at the same volume
« hydrochloric acid is a strong acid and ethanoic acid is a weak acid / hydrochloric acid is stronger

than ethanoic acid ORA;
« hydrochloric acid fully ionised and ethanoic acid partially ionised

ALLOW: hydrochloric acid more ionised than ethanoic acid ORA
oncentration of hydrogen ions in hydrochloric acid / lower concentration of hydrogen ions

higher ¢ o o ) h . .
) ingethanoic acid: more collisions per unit time / collision rate higher with hydrochloric than with
ethanoic acid ORA 00
N 2
ii moles (KOH) = 4.00 x =—— =0.08 mol
160 (ii) ( ) 7000

(i) M, of Fe203 =

2.00
= Z-- =0.0125 mol
Moles 16

(iii) 1 mol of Fe20s react with 10 mol KOH

For 0.08 mol of KOH, 0.008 mol Fez03 required but available is 0.0125 mol

Fe,0s is an excess.
/

!
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3. Moles (Mg) = 0.030

Moles (HCI) =

Mol ratio Mg

1

0 Mg is in excess
or alternatively
2
0

144 ¢

moles of Cl, gas

Topic-3 :-MOLES
——— == 0.00125 mol
24
0.10 x == 0.002 mol
X 100

0.00125

HCI

AND STOICHIOMETRY..; E

20

HCI

2
2 x 0.00125 = 0.0025 (expected)
but 0.002 (available)

Mg
1
Y% x 0.002 = 0.001 (expected)

.002 ( :
but 0.002 125 mol is available

3
-~ 0.006 mol

24000 cm®

0.250 x 8.0,
1000

NaOH

2 mol

2x0.006 = 0.0012 mol
(required)

but 0.0095 is available

moles of NaOH

Clz

0.0095 mol

mol. ratio

1 mol
0.006 mol

so Clz2 is in excess

—FINDING FORMULA OF A HYDROCARBON __

 McQ]

Solution & Expla

nation

x+ &
4

CxHy + (x+ )0, > xco, +-;’-
No. of atoms of C = moles of CO»
And no. of atom of H = ¥ moles of H.0O

H20

w

Cxty + (x+ Y/ )0 >
X+ ¥ =5

3+ Y =5
%=5“3 %=2

X 02 > CO, Ha0
y
CxHy + (x+ Y/ )02 > xCO; + Y H:0

xCO, + y? H-0

y=8

* +

1cm3 4cm3 > 3cmd + y2 H20

X 0,
1 4

Mol ratio O,

3
So

1}

_

|

5
I\
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YrvELS CHEMISTRY Topic 3: MOLES AND STOICHIOMETRY 61

=
ca | Ke Solution & Explanation
M/’ alkene + 02 > CO: H,0
20cm? 60cm?
7 A or 1 3
1 mol of alkene produces 3 moles CO2 which means there are 3 carbon atoms
L _ In alkene no. of ‘H' are double than ‘C' atom.
using CxHy + (x +¥s)02 > COz + y/l2H.0
) 4 . 02 . CO2
Vol ratio 1cmd; 4cm3  : 3cm?
8 c Vol ratio = mol ratio 1 4 : 3
SO X = 3
and X +vyl4 = 4
3+yld= 4 yld =1 y =4 s0 CxHy = CsH4
p— : P
 FINDING FORMULA OF A COMPOUND ___
McQ’s
MCQ | Key Solution & Explanation '
Cl shows -1 oxidation state in binary compound so A and B cannot be option in which Cl show q‘_ﬂ
-3 and -2 oxidation state. '
! C For'C' Arof Cl =35.5,50755-2355=39 A
i.e. potassium
For D 74.5 — (35.5 x 2) = 3.5, no metal have A of 3.5
2 D A203. SiOz2. 2H20 Q
or  AlRSi20¢H4 or AlSi204H4 Os or Al2(OH)4Si20s Y
o 2649 _ - 2139 _ ¢4
88 35.5
3 B atom E Q
3 3
L 1 2 Formula : SrClz
MCQ Key Solution & Explanation
4 A X2 + H2 > 2HX
1 vol 1 vol 2 vol
No. of molecules ratio Clz Ha
n 2
5 A 71 2
1 1
STRUCTURED QUESTIONS]|
M of Ni (CO)x = 171
59+x(12+16) = 171
28 x = 171-59 26x = 112 X = 4

_ CALCULATION OFIONS

1 c .
H2S04 = 2H* + S04
1 mol 2 mol ‘
0.05 mol 2 x0.05=0.1mol 01x1=01gdm?
2 ; 240 " o 20.0
. (i) 0.050 x —— =0.0012 mal (i) Moleof OH = |0.080x =—==12 = 0.0024 mol
1000 1000

1 mol of base give two mole OH-

{PREPAR
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O LEVELS CHEMISTRY Toplc 3: MOLES AND STOICHIOME

-wise
ATP QUESTIONS
- produce zinc oxide. Som%

— d to produc
3 Astudent used zinc to prepare zinc nitrate.The zinc n|?rate was then heatec o P
putin a weighed evaporating dish. The dish was rewelghed- 0
Mass of dish + zinc = 22.20 g Mass of dish = 15.70 g

!
(@)  Calculate the mass of zinc. The mass of zZinC = ............... 9.01)

An acid was slowly added until all the zinc had dissolved. |
Zinc nitrate solution was produced.

............ 1] !

(B)  NAME NG @CI.............ooooooeeee e s

The solution was evaporated to dryness and the resultant solid was heated in a fume ‘
cupboard. The following reaction took place.

2Zn(NO3)2 »2Zn0 + 4NOz + O2

()  Why was the heating done in a fume cupboard?
............................................................................................................................. (1]

After cooling, the dish was weighed. It was then heated again, cooled and reweighed.

(d)  Why was the dish heated again?
................................................................................................................ [1]
Final mass of dish + zinc oxide = 23.40 g

(e)  Calculate the mass of zinc OXIAB, iuvivii65tiuerssnsnsrsessssnssnsasassnsnnsnenssnnbosisdis s sasashs nnss s i 48 ssesges sraviBanbun ot assnnngonsih g1]

() Using your answers to (a) and (e), calculate the percentage yield of zinc oxide from the
initial mass of zinc. Ar Zn, 65; O, 16.

................................................................ e nessereseenssersseens[2]
L .

. November 15@
2 Astudent added 100 cm? of 1.00mol /dm? barium nitrate to 100 cm3 of 2.00mol /dm? sodium sulphate. Barium
sulphate was produced.
(a) (i) Give the formula of barium sulphate................cccoocooo [
(i)  Describe the appearance of barium sulphate in the resulting mixture. i
(iii)  How could the barium sulphate be removed from the mixtures """
e, R [ e, e, [3]
(b)  Which of the reagents, barium nitrate or sodium sulphate, was in excess? Explain your answer
EXPIANALION ..o
(c) ()  The student expected a yield of 0.100 mol of barium suiphate. Galuinte i
expected mass of barium sulphate, using your answer in (a) (i). [A: Ba= 96,S=32,0= 16)
(i)  The mass of dry barium sulphate was 12.5 g T : |
Calculate the percentage yield of barium sulphate.
........................................................................................................................ 2)
[ - " . June 2000
5 Aqueous barium chloride reacts with aqueous sodium sulphate as shown by the equation
BaCl2 + Na2S04 > BaSO4 + 2NaC/
When 0.20 moles of barium chloride was added to 0.40 moles sodium sulphate the number of moles of barium
sulphate produced was
(a) 020, (b} 040, c) 080, (d)  c.80,
'PREPAREDBY:: KASHIF HASNAT MALIK
A
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: \

W 20 cm? of 2.0 mol/dm?3 aqueous silver nitrate to 5 beaker containing 10 )

: . o .
eoUs sodium chloride. A Precipitate of sjlyer chloride %0 cm? of 1.0 molidm?
" (i)  What colour was the Precipitate?

(i)  How could the

was produced.

[
‘ |

Precipitate be se .
ol (i)  How many moles of silier nitratgaarfetig fror_n the solgmon? ........................................ 2]
; i silver nitrate? €1 in 20 cm® of 2.0 mol/dm? aqueous
(”) HOWmanymolesofsodlumChl ............................................
’ aqueous sodium chiaay oride are there in 50 cm® of 1.0 mol/dm?
SO ChIOTHS Tomate T ot 2]

er nitrate according to the equation below.

AgNO3 + NaCl - AgC/+ NaNOs

wers in (b), calculate the mass of silver chloride
Ar, :Ag,108; Cl1,35.5))

(c)  Using this equation and your ans
produced in the reaction. (

=

e [2

(d) The experiment was repeated using 50 cm? of 1.0 mol/dm? aqueous silver nitrate with 20 cm?3 of 2.0 mol/dm?
sodium chloride. How does this mass of silver chloride produced compare with the mass obtained in (c)?
Explain your answer.

3 A student made magnesium oxide by heating magnesium in air. What mass of magnesium oxide, MgO, was made
from 6.0 g of magnesium? (A Mg, 24; 0, 16.)

| (a) 8.0g (b) 10.0g () 12.0g (d) 16.0g

[ NOVEMBER 2001 |

! Astudent was given some hydrated copper(ll) sulphate crystals, CuSO4.xHzO. They were placed in a previously
weighed test-tube which was then reweighed.

(@)  What colour are hydrated copper(ll) sulphate crystals?

............................................................................................................................... M
Mass of test-tube + hydrated copper(ll) sulphate crystals =9.25g
Mass of test-tube =540g

(b)  Calculate the mass of hydrated copper(ll) sulphate used in the experiment.
............................................................................................................................... 1]

The crystals were gently heated until they became anhydrous, i.e. no more water vapour was given off. The
crystals changed colour and became powdery.

()  What colour was the copper(ll) sulphate after heating? ...,

Mass of test-tube + copper(ll) sulphate after heating =7.90 g . .
(d (i) Calculate the mass of copper(ll) sulphate which remained after heating.

(i)  Calculate the mass of water lost from the crystals.

N
=

(e) cal
) (i)a Cm?f:z relative formula mass of anhydrous copper(ll) sulphate,

(Ar: Cu, 64; S, 32; 0, 16)

(i)  the relative molecular mass OF WALBT v et

¥

PAREDBY. ! KASHIF HASNAT MALIK
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' fter heating,
O LEVELS CHEMISTRY cula e remained a

te
copper(l) sulphet

1o (d) and (0). cal

“ ' ] '0” ansWEl’S 1h!!d ()US ..................................
(') (‘)' r 1 ' f S —
L —— ti
........
.................... M'ere IOSt ,..--...“............,.,[2]
............ | f t r .<.,...---.............,
("l) h \ ) N f f ” '
.................................... )

answer 1o (1))

X = Znswer to (f)(1)
ant:d copper(ll) sulphate crystals.

uSO0u.
(g) Thevalue of x in the formula C

dra
- mula of hy
Calculate the value of x. Hence write the for

The formula is

ium iodide and aqueoys Silver ni?vf'“berz%z
| tassl : : rale ‘
m m ' naqueo.s pom ol/dm? silver nitrate A

iodi the reaction between t0 30 cm3 of 2.0 m ]

2 Silver iodide may be made by dide to

mixture?
(i) How could the silver iodide be removed from the

........................................ [3]
......................................... : S e o
""""""""""""""" ium iodi Iver nitrate was in excess answey
i i e AP
(b) (i)  Which of the eRgETIo polaseII, oetih araiver TS Wms In exe
ANSWET i
EXPIANGLION .........cooooeveerirriaiiceees oo
(i) Calculate the mass of silver dide formed (Ar: Ag, 108; 1, 127
............................................................................. [5)

(€)  The student did another experiment to make silver chloride by adding 50 cm3
chloride to 30 cm? of 2.0 mol/dm?® silver nitrate,

(i) Describe the appearance of the silver chloride
on forming,

of 1.0 mol/dms potassiym

(i) Was the mass of silver chlorig

. O prepare magnesium njt
The magnesium nitrate was then heat ate.

&d to re-for i i
The object of the experiment was to determing wrlm:??heesﬁm Oque' ;
the amount useq initially. 3 of magnesiy,
Some magnesium oxide was
The dish was reweighed,

Mass of dish + Magnesjym Oxide =
Mass of dish = 8,90 4 e 140g
Ss of magnesiym Oxide useq.

The mass of Jagnesium oxide =
(b) An acid was slowly added yn all the man”

JUNE 2003

Oxide Produced was the same &
putinto 5 Weighed ey

aporating dish,

the'magnesium oxi
Xide haq g .
M 08 B, ‘ dISSOWEd Magneslum firate was produces
(c) The solution wag €vaporateq tq AVNess and the 1o
reaction took place,

ness anq the resultj

n i

e

b Sy—
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i i ish was weighed | '
coO“ngl the dis A gned. tWaS then hea i .
A | n:rﬁnal mass of the dish and contents was 14,40 o0 2g2in, cooled and reweighed.
p I T why was the heating done in a fyme cupboard?,
:I }i")) Why was the dlsh reweighed') .................................................................
} | ‘Iil) Ca]cu|ate the mass Of magnes“Jm Ox|a"e6btai[:]ea .............................................................. [1] ﬁ
e e 9 [1) |
(d) Using y © (a) and (c)(iii) calculate the percentage yield of magnesium oxide. ‘
...................................................................... % [1) ¢
e) Suggest one reasOn why the experiment dlant.rOd ....................................................... (+]
o uce the s
used at the beginning of the experiment, P " 93me amount of magnesium oxide as was H
................................................................................................................................................... [1]
/\
— T _ NOVEMBER 2006 | ﬂ
€ equation for the reaction between sodijum hydroxide and sulphuric acid is shown below.
2NaOH + H2S04 20 NazSOs + 2H,0
A StUd%fgjt placed 25.0 cm3 of 0.10 mol/dm? aqueous sodium hydroxide in a flask. A few drops of an indicator lF
VV\(/ehrﬁ added. Aquequs Sulphuric acid was added from a burette until the end-point was reached.
ich of the following amounts of sulphuric acid would exactly neutralise the aqueous solution of sodium
hydroxide in the flagk?
(a) 25.0 cm? of 0.050 mol/dm3 (b)  25.0 cm? of 0.10 mol/dm?
(c) 50.0 cm? of 0.050 mol/dm?3 (d)  50.0 cm®cf 0.10 mol/dm3
I JUNE 2007 |
' Astudent made some zinc sulphate by reacting zinc carbonate with dilute sulphuric acid. A
The powdered zinc carbonate was added to a beaker half-filled with dilute sulphuric acid.
Carbon dioxide was produced.
(@)  Give atest for carbon dioxide. »S
S retteeseses e _
OBSIVALON oottt 1]
(b) (i) The acid was in excess. How did the student knew that the reaction had stopped? N
.............................................................................................................................. (1]
(i) If the zinc carbonate was in excess, what additional observation would the student make? )
.............................................................................................................................. (1
To ensure that all the acid had been neutralised, the student added excess zinc carbonate

The mixture was well stirred.

<
S
H
5
3
a
a
J

=

(c) How was the unreacted zinc carbonate removed from the

mixture?
.............................................................................................. i .- boliing watar "‘_'f'F;?s':“"ﬂ
Thesolutlonproducedln(c) was transferred to an ‘
evaporating dish. The student was told to select one of the heat heat Mt poper
following techniques to produce large crystals of zinc ey | evaporing S A A
suphate. 00 eEmEs
[0) o oy
d)  Which technique, (i), (ii) or (iii), would produce the largest crystals?..................... (1] L
g'h)e student then re?)eated the experiment, this time adding 100 cm? of 0.25 mol/dm? sulphuric

acid to an excess of zinc carbonate.

The equation for the reaction is H
ZnCOs + H2S04 2> ZnS0s + CO; + H0
(e)  Calculate the number of moles of sulphunc Bt T _— %
() Use your answer to (e) and the equation to calculate the mass of zinc sulphate produced.
V65820, 100 . . gy ¢ e o
ioxi ing the reaction.
(9) Calculate the volume of carbon dioxide produced during
' d pres .
(One mole of a gas occupies 24 dm” at oom temperature and pressure) i) |

; KASHIF HASNAT MALIK
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3
She added 100 cm?® of 0.20 Mol i

[ BaSO« ction is
. sulphatel . or the rea
4 A student was asked to make a lsjagqrﬁlaebg:i:;r:i?ate. The equatlonf
sulphuric acid to 60 cm3 of 0.25 mo HNO3s L tre.
P Ba(NOs)2 + H2S04 2 BaSOAt; ir21 the resulting MIKIUTE [1]

(a)  Describe the appearance of barium S s
.................................................. t ieveiieeeeiee, Moles 5
................................... ) . en ’_",..'.......

(b)  Calculate used inthe eXpermen v moles [

(i) the number of moles of sulphuric acid

. in the experim
(i) the number of moles of barium nitrate used In f barium sulphate that could be Producey

ss O

- aximum ma
(c)  Using your answers to (b)(i) and (ii) calculate e al)

in the reaction.  [Ar: Ba, 137; S, 32 O, 16]
_ - iitration. It was
The barium sulphate was removed from the solutlonabggﬂ.lt(r;alculate the

(d) The mass of barium sulphate obtained was 3.35 6. LREEEE TR - %)
of barium nitrate and sulphurig acid

‘ed and Welghed .
?)g?centage yield of barium sulphate_

. uantities
Another student, doing the same experiment and using the same q

obtained 3.60 g of product. t
(¢)  Suggest a reason for this increased mass of product. (1]

. i nitrate to produc i
()  Suggest a different barium salt that could have been used instead of barium P e barium
sulphate.
(1]

e T

2 A student was given some hydrated sodium carbonate crystals, Na2CO3.xHz0, where x is a whole number. They

were placed in a previously weighed container, which was reweighed.
mass of container + sodium carbonate crystals = 9.87 g

mass of container =5.83 g )
(@)  Calculate the mass of sodium carbonate crystals used in the experiment. ... al1]
The container and crystals were heated to remove the water of crystallisation and then reweighed. This process

was repeated until there was no further change in mass.
(b)  Describe the appearance of the sodium carbonate crystals after heating.

..................................................................................................................................... [2
mass of container + sodium carbonate after heating =7.35 g !

(c) (i) Calculate the mass of sodium carbonate which remained after heating. ... ... g
(ii)  Calculate the mass of water which was lost from thecrystals.... ... g

(d) (i) Calculate the relative formula mass of sodium carbonate, Na,CO; and the
relative formula mass of water. [Ar:Na, 23; C, 12; 0, 16: H 1 .

relative formula mass of sodium carbonate

relative formula mass of water ...~

(e) Using your answers to (c) and (d), calculate '
(i) the number of moles of scdium carbonate which rémained after heat;

ing,

(ii)  the number of moles of water which were lost on heating """"""""""""""""""""

(f) Using your answers to (e) calculate the

What volume of 1.0 mol/dm? hydrochloric acidis n
[Mr. CaCOs, 100]

(a) 20cm?®




s CHEMISTRY
7 on between lead(l) ntrate, Pb(NOs)z, and potae
e Write the equation for the reaction between f:llérz?l iodide, K|, Produces 5 67
B e 2clll) nitrate and potasgjyy 1 PIAtE Of lead(l) iogi
- G s 2 sotion of potasSIm Todide. ™ O _s,_slum iodide. (1) iodide,
# fon His 1.0 movdm® lead( nitrate, o T
50 em? of G was placed in each of five test-tubes. 1
A.h 2 diagrams below show the results of adding
ferent volumes of H to each of the tubes.
g ch test-tube was left for a while to allow the =] o
precipitate to settle. soluon-__|==] :- 7//;
preclpllale-_,__@ % é
4.0cm* G 4.0cm? S
| . 2000 400m ‘;32';3;1 Wama  gomig
(b) Measure the height of each precipitate in millimetres. Record the results in the table bel T e
ow.
[test-tube \ 1 2 3 4 5
volume of H
\ added / cm® \ 20 4.0 6.0 8.0 10.0 'F
\precipitale height/ mm \
. . . . . . . [2]
(c)  Plot these results on the grid below and join the points with two intersecting straight lines.
40 TTTTT] I I I
1 |
H
HH
1 ! T
30 ! !
precipitate
height/ mm —
10
O i
0 2.0 4.0 6.0 8.0 10.0

volume of H added / cm?®

(d) (i) What was the minimum volume of H required to completely react with 4.0 cm?® G?

(i)  Using your answers to (a) and (d)(i), calculate the concentration of potassium iodide in G.

(e) The experiment was repeated using 2.0 mol/dm? lead(ll) nitrate and solution G.
(i) Calculate the minimum volume of 2.0 mol/dm? lead(ll) nitrate which was required to comp

with 4.0 cm? of G. cm?[1]

letely react

(i)  Whatwas the height of the précipitate in the test-tube when this reaction occurred?

I ———

PREPARED BY ; KASHIF HASNAT MALI®
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Topic 3: MOLES AND STOICHIOMETRY 3 8

————— JUNE, 309)

1

i ide.
A student did the following experiment to find the formula of magnezsilrl:f;]1 g:eviou
A 10 cm length of magnesium ribbon was loosely coiled and place
crucible which was then reweighed.
mass of crucible + magnesium =13.08 g
mass of crucible =12.72¢

(a)  Calculate the Mass of MAGNESIUM........virrirresrsereseee gl1]

The crucible was placed on a pipe clay triangle and

heated strongly for several minutes.

During the heating the crucible lid was lifted and replaced - trUCile

several times. The magnesium was converted into
magnesium oxide,

(b) (i) Why was it necessary for a lid to be placed ~
on the crucible during heating? magnesium ribbon =~

....................................................................... [ \\
. A R L L / t
(ii) Why was the lid lifted during heating? .—L————*E"’_&J—

(c) Describe the appearance of [1]
(i) MAGNESIUM, ..o

(i) MAGNESIUM OXIAR.........ccviriieririrriirerieer e s srsss e s s e s ; '
After cooling, the crucible was weighed. It was then reheated, cooled and reweighed. final mass o crucible +
magnesium oxide = 13.32 g
(d) Why was the crucible re-heated?

(e) (i) Calculate the mass of magnesium oxXide.  .....c.oocvoveeeeoeceeeieeeee e g[1]
(i) Calculate the mass of oxygen that reacted with the magnesium. ... a1l

(f) Using your answers to (a) and (e)(ii), calculate the formula of magnesium oxide.
[Ar: Mg, 24; O, 16]

............................................................................................................................... (2]
| NOVEMBER, 2010/41 | |
5 A student did an experiment to compare the reactivates of three magnesium s <
different metals. Three test-tubes were arranged as in the M sl n
diagrams below. There was a deposit formed in all three tubes. ] i 2
X could be | ;J
(a) calcium (b) iron. = :J
{c) silver (d) sodium -__,;i_
é;;j
6 A compound, P, contains 40.0% carbon, 6.7% hydrogen and K:::— <
53.3% oxygen. What is its empirical formula? [A~ C,12; H,1; " oiaa) Cu(aa)
0,16]
{a) CHO (b)  C2H0 () CHO (d) CHO;
[ NOVEMBER, 2010/42
1. The apparatus below contains 0.100 mol/dm? sulfuric acid. )
(a) (i) Using your answer to (a)(ii), calculate the number of moles of 0.900  molidm? sylfyric oms
acid.
..................................... moles (1]

(b) (i)  The sulfuric acid was poured into a beaker and 0.12 g of magnesium was added. The
magnesium reacted with the sulfuric acid and hydrogen was produced,
How many moles of magnesium were added?
[Ar: Mg, 24]




A
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4 ) . 69
4 Write the equation for the reaction between magnesium and sulfuric acid
.l‘J“s.i'ng o answersto ....... ST b s (1]
i a)(iii ;
(i) sulfuric acid? (&)(i), (b)(i) and (b)(ii), suggest which reagent was in excess, magnesium or

Explain your answer

(ii) (ialcu:at;a the volume of hydrogen gas produced in this reaction.
[1 mol of a gas measured at 25 °C occupies a volume of 24 dm3)

nan exper‘iment to. find the formula of the oxide of elem
o metal oxide obtained was 2.8 g. [Ar M, 40; 0,16)

g

ent M, 2.0 g of the element was burnt in oxygen. The mass
What was the formula of the metal oxide?

o M0 (b) MO (c) MO (d) MOs

‘/’

ol NOVEMBER, 2011/41 |
| A student does an experiment to find the formula of

magnesium oxide. A 10 cm length of magnesium is loosely \

coiled and placed in a weighed crucible. The crucible is

heated for several minutes during which the crucible lid is cructble and megnesim

raised from time to time. The magnesium changes to
magnesium oxide.

pips clay triangle
(@) mass of crucible + magnesium = 14.33 g ) l
mass of crucible = 13.85¢g heat
Calculate the mass of magnesium. ... g[1]
(b) Describe the appearance of
(1) MAGNESIUM, ..ottt bbb
(1) MAGNESIUM OXIAB... ... e e [2]
(c) After cooling, the crucible is weighed. It is reheated, cooled and reweighed.
Why is this done?
.................................................................................................................................... 1
| (d) Final mass of crucible + magnesium oxide = 14.65 g
‘ Calculate
(i) the mass of magnesium oXide, ... o
(i) the mass of oxygen which reacts with the MAaGNESIUM....eiiiiiieiree e g[2]
f (e) Using your answers to (a) and (d)(ii), calculate the formula of magnesium oxide.
[Ar: O,16; Mg, 24]
‘ _ R e (2]
(f) () Give an equation for a reaction in which magnesium oxide reacts with an acid.
............................................................................................................................. 1)
(i) By referring to your equation, state whether magnesium oxide can be classed as an acidic, basic or
amphoteric oxide. ‘
000000000000 00000000PUoU0000 00O eFORsFFF OO0 SOt S SSTTS 1]
L NOVEMBER, 2011/42 |
i 4 Astudent heats solid sodium hydrogencarbonatg in the appayatus M
| shown below. The carbon dioxide gas produced is collected in
% apparatus D. o
F 2NaHCOs »> NazC0s + CO2 + H20
'\ @ Name apparatus D.
| -

................................................. 1]
(b)  Give a test for carbon dioxide. I
LSt e
ODSEIVAHON ......ssresesssseenamsssssmssessimssmsssssss o2 _
"PREPARED BY : KASHIF HASNAT Ll)(
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ide is evolved. The gag ig -

D.STOICHIOMETRY
O LEVELS CHEMISTRY Topic 3: MOLES AND ST0

arbon diox
120 cm?® of €
(¢)  On heating the sample of sodium hydrogencarbonate,

measured at room temperature and pressure.

: d.
dioxide evolve
(i) Calculate the number of moles of carbon ature and pressufe-]
[1 mole of a gas occupies 24 dm? at room temper

............................. moleg 1

ber of moles of sodiym
i duce the num
(i) Using your answer to (c)(i) and the equation for the reaction, de

................. moles [1
hydrogencarbonate decomposed' ...................... [ ]

i carbonate decompose 1
(iil)  Using your answer to (c)(ii), calculate the mass of sodium hydrogen
C.12,0,16; Na, 23]

June 2012/41
2 When copper is heated in air i

it reacts with oxygen to form an oxide.
A student does an ex

periment to find the formula of copper oxide.
(a)  Describe the appearance of copper.

...................... [1]
(b)  Some copper lsplacedlna prevuouslywelghed crucible and reweighed.
mass of crucible + copper = 5.9§ g
mass of crucible = 4659
Calculate the mass of copper used in the SRemeN q 1]
(€)  The crucible containing the copper is heated and copper oxide is produced. The crucible with copper oxide
is weighed.
mass of crucible + copper oxide = 6.24 ‘
Calculate the mass of copper oxide produced. o) I
(d)  Using your answers to (b) and (c) calculate the mass of oxygen that combines with the copper
............................................... g 1]
(e)  Using your answers to (b) and (d) calculate the formula of copper oxide. Show your working. [Ar : O, 16; Cu,
64
............................................................................................................................. 2]
[ — —

June 2012/42 | |
3 ‘A student adds 50 cm?® of 1.50 mo| / dm?3 barium nitrate to 100 cm32 of 1.00 mol / dm? §
is produced.

sodium sulfate. Barium sulfate
(@) (i)  Describe the appearance of barium sulfate in the resulting mixture.

(i) Howdoos i SHUtanE BT L

................................ (3]
(b)  The equation for the reaction is

Ba(NOs)2 + Na,S0, BaSOQ, + 2NaNQ;
(i) Calculate the number of moles of barium nitrate presentin 50 cms of 1 5 mol / dm3

solution,
) ' N 3 Of 1,00 ool e moles [1]
(i) Calculate the number of moles of sodium sulfate in 100 om of 1.00 mg| dm3 solution
(iii)  Deduce the number of moles of barium sulfate produced, e moles [1]
(iv) Calculate the mass of barium sulfate proguced, e moles [1]
[A: O,16; S, 32 L a2
7 The or ani i 0 39 d . [Total: 9]
A ganic compound T containg 85.7% carbon and 14.3% hydrogen. What is its €Mmpirical formula? [Ar: H 1,
(a) CH (b)  CH, () CHs (d) CH,
,\~\_‘\

A\J

PREPARED B - KASHIF HASNAT MALIK I
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E ——————
™~ s Zine sulate by 33d _ November 2012/41 |
W fate by adding powdered zinc carbonate to a beaker half-filed with dilute sulfuric acid.
e equation for the reaction is
f .ZHCO:i + H2S04 » ZnS0s + CO2 + H20
0 The3 studept repeats the experiment, this time adding excess zinc carbonate to 100 cm?3 of 0.5 mol /
dm? sulfuric acid. Calculate the number of moles of sulfuric acid used in the experiment.

L moles [1]
(e) qug your answer tp (d) and the equation, calculate
(i)  the mass of zinc sulfate which is produced, [A:: O, 16; S, 32; Zn, 65]

q .............................................. g[2]
— November 2012[&_'
—_— ) '

' d) The student dries and weighs the silver iodide.

mass of silver iodide =4.70 g
| Calculate the number of moles of silver iodide in this mass. [Ar: Ag, 108; I, 127]
moles [1]

(¢)  The concentration of agueous potassium iodide used is 1.00 mol / dm?3. It reacts with aque

according to the following equation.
AgNOs + KI Agl + KNOs3

Using your answer from (d), deduce the number of moles of silver nitrate used in the reaction.

...................................... moles [1]
(f) Using your answers to (a) and (e) calculate the concentration of the aqueous silver nitrate.
.................................. mol / dm3 [1]
[ June 2013/41 |
1A student heats some sodium hydrogencarbonate in the apparatus shown below. The reaction produces carbon
dioxide.
2NaHCO3 &> NazCOs + CO2 + H0
(c)  The diagram below shows apparatus A at the completion of the —

. - ) . Fr LN
reaction. The carbon dioxide collected is at room temperature and === 1 Bl
pressure. é |

, Z A
Kllvlllllllrllllxh“w\;IIIw] .lv.[ru lvv] vl A
- 20 40 60 g 100 1
| A |
I | |
What volume of carbon dioxide is collected? ' ’
G socflum hydrogencarbonata
............................................ cm? [1] ‘
(d)  Using your answer to (c), calculate the number of moles of carbon im
dioxide collected, measured at room temperature and pressure.
(One mole of a gas occupies 24 000 cm? at room temperature and pressure.)
............................ moles [1]

(e) (i) Using the equaticn for the reaction and your answer to (d) calculate the number of =~ moles of © sodium
hydrogencarbonate used in the experiment.

........................................ mol
(i)  Calculate the relative formula mass of sodium hydrogencarbonate. oles (1]
[A: H,1;C,12; O,16; Na, 23]
(iiiy  Using your answers to (e)(i) and (e)(ii) calculate the mass of sodium )
hydrogencarbonate used in the experiment.
............................................. g[1]

\ 6 Astudent finds that a hydrocarbon contains 88.9% by mass of carbon. What is its empirical formula?
| JAH 1 C, 12) S
(@) CH2 (b) CHs (c) CaHs (d) CzHs

= ==

'PREPARED BY : KASHIE HASNAT MALIK
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7 Aqueous sodium hydroxide reacts wit

h sulfuric acid. 504 + 2H:0 .
2NaOH + stg;d:)o;s; wiﬁ produce 1.42 9 of sodium

Which of the following aqueous solutions of S_Sglunr;. Na2SOs, 142]

sulfate when reacting with excess sulfuric acid "d (b) 50 cm?of 0.200 mol / dm?3 of sodium hydroxige
3 of sodium hydroxide 3 of 0.050 mol / dm? of sodium hyg,..

23 50 e of B%gomn;?; ol o?ggdium hydroxide ) 100cm Ydroxige

L

June 2013,42

1

4.XHZO| Where x
ly weighed crucl

- . A student is askeq
is a whole number. A €d to fing
ble which is then reweighed. the \

(1]

Iron(ll) sulfate crystals have the formula Fe_SO

value of x. The crystals are placed in a previous

(@)  What colour are iron(ll) sulfate crystals?

(b)  Mass of crucible + iron(ll) sulfate crystals g7
Mass of crucible - di %he exper
Calculate the mass of iron(ll) sulfate crystals used in

(c)  The crystals are gently heated until no more water is given off.
The crucible and contents are cooled andhre\f;{elgheges ]
Mass of crucible and iron(ll) sulfate after heating = /.00 ey
(i) Calculate the mass of iron(ll) sulfate which remains P11 A1 1111 /R a1 |

(ii) Calcu]ate the mass of water lost from the Crystals. ................................................ g [1]

(ili)  Calculate the number of moles of iron(ll) sulfate that remain after heating.
[Mr: FeSO0s4, 152]

111121 1L AR OO 9[1

........................................ moles [1]
(iv) Calculate the number of moles of water which are lost on heating.
[M:H20,18] e moles [1]
(d) (i)  Using your answers to (c)(iii) and (c)(iv) calculate the number of moles of
water combined with one mole of iron(ll) sulfate.
........................................ moles [1]
(i)~ Whatis the value of x in the formula FeSO4.xH20? KD e innst s 50000 S s st s e an (1]

A student adds 10.0 cm? of 0.200 mol / dm3 sulfuric acid to an excess of magnesium.

Hydrogen gas is produced. The experiment is repeated with a different acid solution, again using an excess of
magnesium. Which acid solution will give twice the volume of hydrogen?

(a) 20 cm?of 0.200 mol / dm? hydrochloric acid (b) 20 cm?3of 0.100 mol / dm3 sulfuric acid
(c) 40 cm?3of 0.200 mol / dm? hydrochloric acid (d) 40 cm?®of 0.050 mol / dm?3 sulfuric acid
l November 2013/41 |

A student adds a known mass of magnesium ribbon to

T 1]
100 cm? of dilute hydrochloric acid (an excess) in the F;
apparatus shown below. Hydrogen gas is evolved. The ~
time taken to collect 48 cm? of gas at room temperature "B
and pressuie is measured.
(a) (i) Name apparatus A.

(i) f;l'é.me apparatus B """"""""""""""""""""""
(b) (i) Calculate the number of molesofhydroger\|nthe<‘¢8cm3gfgaS """"""""""""" 1]
[1 mole of any gas occupies 24 000 cm? at room temperature aﬁd pressure.]
moles [1]

(ii) Use the equation below to deduce the mass of i T e cm’
of hydrogen at room temperature and pressure.magl[\,:ffu,\r/lngugi? in the experiment to produce 48

Mg +2HCI 5 MgCl, + 1,

'PREPARED BY -
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_ % _ Pic3: MOLES AND STOICHIOMETRY-
P Acompound contains 0.48 g of carbon, 0.08 g of hyd 73

i What is the empirical formula of the COl o g ydrogen and 0.64 g of oxygen. A H, 1, :

mpound? [ ,1,C,12; 0, 16)

B CH202

— . N
) The fertiliser ammonium nitrate is a source of nitro ovember 201342 |

acidr\tjo aquUeous ammonia, gen. It has the formula NHsNOs. It can be made by adding an
} (a) Name and give the formula of thj i
s o () Galouiate the mass Oft:l:rzmd. nam.e ..... s FOMMUIA .ovveeeoeees e
# [A« H,1; N, 14; 0,16] gen contained in 1000 g of ammonium nitrate.
(ii) What volume would th T T g(2)
& mass of nitrogen cal in (i i
temperature and pressure? gen calculated in (i) occupy in the gaseous state at room
’ [One mole of a gas occupies 24 dm? at room temperature and pressure.] B
B e dm3 [1]
- June 2014/41 |
| A student determines the oxygen content of air using the apparatus shown.
copper
\
E: @'s'o 60 40 20 - 20 40 60 80 100
A il B

heat

Syringe A contains 90 cm? of air. The air is forced over heated copper into syringe B. The air is then forced back

over the heated copper into syringe A.
The process is repeated several times unti

apparatus is allowed to cool to room temperature.
The diagram below shows the volume of gas in syringe A after the experiment is finished.
|lIllIlIll]HH]IIH[IHI“HI‘HH

'nllllll”ilﬁ
100 80| 60 40 20 1———
—
—

| the volume of gas forced back into syringe A is constant. The

A
(a) Copper reacts with oxygen in the air to produce copper(ll) oxide.
() Construct the equation for this reaction.
...................................................................................................................................... 1]
(ii) What colour is copper(ll) oxide?
............................................................ 1
(b) (i) What is the volume of gas remaining in syringe N SO UV TSP UOTPO PPN PP PP cm? (1]
(ii) Name the major component of the gas remaining in SYMNGE AL o M
(iii) Calculate the volume of oxygen that reacts With the COPPET. ... cm?® [1]
(iv) Using your answer to (b)(iii), calculate the number of moles of oxygen that react with the copper.
[One mole of a gas occupies 24 000 cm? at room temperature and pressure.]
................................................ moles
(v) Using your equation in (a)(i) and your answer to (b)(iv) calculate the mass of copper that reacts with

the oxygen. [Ar: Cu, 64]
ygen. [ARCU O R g ]

m? of oxygen is required to react with all the copper.

riment 60 ¢
(c) In another €xpe is volume of oxygen.

Calculate the volume of air required to provide th

) manganese(lV) oxide, MnOg, as a catalyst.

8 Astudent decomposes aqueous hydrogen peroxide using
The equation for the reaction IS oH,02 (aq) > 2HO() + 02(0)
eroxide is allowed to completely decompose and 120 cm? of oxygen is produced.
s 24 000 cm? at room temperature and pressure.]

drogen peroxide is
0.10 mol / dm?

5

100 cm? of hydrogen pero:
[One mole of a gas occuplé
The concentration of the hy

3 0.01 mol/dm?

0.05 mol / dm? (d)  0.50 mol / dm?

Scanned by CamScanner
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2 A student adds 50.0 cm? of 1.0 mol / dm? aqueous SVl
aqueous sodium bromide. . duced

(@ (i A precipitate of silver bromuc_je is producec.
Suggest the colour of the precipltate‘ ................................................................ M)

ion mixture? . ,
(i)  How is the precipitate separated from the reaction m | | dm? silver nitrate.
(b) (i) Calculate the number of moles of silver nitrate in 50.0 €

m?3 of 1.0 mo

................................. . ..........:......moles [1]
m?3 of 1.5 mol / dm? sodium bromide,

omide in 40.0cC

ii dium br
(i) Calculate the number of moles of SOGIUM B0 moles [1) |

(c)  The equation for the reaction is
r .
AgNOs + NaBr > NaNOs * AgB ss of silver bromide produced in the

_ . a
Using your answers to (b)(i), (b)(ii) and the equation, calculaté the m
experiment. [Ar: Ag, 108; Br,80] 912
silver ni ith 60.0 cm? |
(d) The student repeats the experiment using 50.0 cm® of 1.0 mol / dr’r;.Sl't\;ﬁsr ggpr)aetreimv‘:ant. of 0.5 mol/ |
dm? sodium bromide. Calculate the mass of silver bromide produced in

o - ?
4  What mass of magnesium oxide is produced when 3.0 g of magnesium 1S burned in excess OXygen:
[Ar: Mg, 24; O, 16]

(a) 3.0g (b) 4.0g (c) 509 (d 609

L November 2014/41 i

. ; : |4
3 A student heats a sample of hydrated sodium carbonate, Na:CO3.xH:0, in a crucible until all the water of
crystallisation is removed. The purpose of the experiment is to determine the value of x in the formula
Na2C0s.xH20. - crucible
(a) Name the apparatus I [
B e 54 A A ‘ P
B " pipe clay triangle
........................................................................................... . ycratad soclm cabond
(b) How can the student be sure that all the water of
crystallisation has been removed?
(c) After heating 0.715 g of the hydrated salt, Na2CO3.xH20, 0.265 g of the anhydrous salt, Na2CQOs, remained.
(i) Calculate the mass of water of crystallisation removed.
........................................................ 1
(i) Calculate the relative formula mass of sodium carbonate, NazCOs. 9!
[Ar Na, 23; C, 12, O, 16] |
Calculate the relative formula mass of water, H20. [Ac H, 10, 1g] "y
|
(iii) Calculate the number of moles of NazCOs in 0.2659.
o g 2003
Calculate the number of moles of Hz0 in your answer to (c)i)). 777 moles of Naz
s aga el les of H20
(d) Using your answers to (c)(iii), calculate the value of x in the formula Na,COs xH,0 moe )
K e I
......................... ;
7 A compound contains 0.92 g of sodium, 1424 of chlorine and 2.56 g of oxygen.
[Ar Na, 23: C/, 35.5; O, 16] Its empirical formula is
(a) NaCIO (b)  NaCiO: (¢} NaCiOs (d)  NaClOs
/
PREPARED'BY ; KASHIF.
A
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e Novamtor 2014147 |
Astudentheats 0034 g of Ametal oarhonate, M GOy e wainpla docompoten aocording (o (e sUalion el

MCOY > MO (1),
01769 of carbon dioxide |s Produed

(A) Danctibe atost for cathon diode ()68,

(b) How can the student be BUte hat all the AGO), doonmposon's
‘ o (1
(@) () Galeulate the mans of A O Produced
| I
‘ )} Caloulate the num i "
{ salenk mberofmoles In 0,176 g of earhon dioxide.

! (A G0, 1)

TRy Tt miles (1)
(1 Usa tho suation

MCOV > MO GOy
and your anawer 1o (@) 1o deduce the number of molas of M O prodoced

: , moles (1]
(Iv) Using your anawers 1o (O)() and (), caloutate the rolative formala mass of M O
telalive formula mats ‘ iiiting ‘ o
(V) Caleulate the elalive alomic mans oM
l:’\|1 l\' “‘l]
[
A compound Q contalng 0.00 Qootsodivnn, L2 g of sulfar and 1 A4 () OF oxygan
[Ac Na, 23, 8, 32, O 6] s emplileal formula s
() NaxSO, (h)  Naptioy, (@) NagtiO, () MatiOy
— ‘ Juno 2016/41 |
(a) (1) Describe the appearance of #ino,

(i) ZIne oxide can be mado from #ine by hoating I alr,
Construet the aquation for this taaction,

(1) Which compound may b used 1o OnvertAno oxide into zna nilrate'
(b) When zine nitrate I8 hoated In o fune cuphoard the followlng roaction ks place
'.t',ﬂ“(NH.);(n) AT (1) 1+ AN () Ou(()
(h sugaast why the heating s done in a funes aipboard
(i) Caleuliate the numbeor of moles of 2ine nitrate n 0 of 2ing nltrate

(A Zn, 6B N, 14, O, 16)

Mmolos (1)
(1) Using the equation for the reaction and your answer (o

producod when 378 ¢ of #ine nitrate 15 heated,
[T mole of & gas oceuplat a volume of 24 000 am o room - temperatura and Pronse |

(DI caleutatea the volure ol oach gas

i volume of NO, om?

volume of Oy em?

Astudent is asked o make 260 ¢m? of 0,20 mol 7 dm? sodium hydioxide
(A Na, 23; O, 16, HL 1) What i the mans of sodium hydioxide toqulrod?

(a) 109 (h) 2.0¢q (@) 409 ()  nog

5
I
|

PREPARED BY | KASHIF HASNAT MALIK
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2

db
erqy releasec
A student uses the apparatus shown 0 find ‘: . Ze n|n £z;a)«;!ch eerr'm
combustion of each of three alcohols, X, Y af the Water is 2
alcohol is burnt and the initial temperature 0

\ 60.0% carbo
(b) When analysed, alcohol Y is found t0 contain 60 .

and 26.7% oxygen by mass. lts relative formula
0, 16]

iar formula of Y-

molecu
(i) Calculate the empirical formula and hence the

. ing carbon

Water containing a little dilute sulfuric acid is eIectrOWS.?d Uesggtrode, what
electrodes. If 20 cm3 of oxygen is produced at the pOSItge';

volume of hydrogen is produced at the negative electrode s (d)

_ ) tion shown.
Calcium hydroxide reacts with hydrochloric acid according (0 the eq;f{ IO
Ca(OH)z + 2HCI CaCl, + 2Rz

g cal
Which of the following solutions of hydrochloric acid will produce 1.119 o
excess calcium hydroxide? [Mr: CaCl, 1]

cium

3 o
(a) 25 cm? of 0.200 mol / dm? of hydrochloric acid (b) 50cm? 3°f 064(1)80mn2|o{ /dénm?;?’);déigmnq acnq
(¢) 75 cmdof 0.050 mol / dm? of hydrochloric acid (d) 100 cm?of 0. 4 onc acid

the
Y 0.1 mol of

13.3% hydrogen

40 cm?®

chloride when reacted with

L

4 Compound Q contains 40.00% carbon, 6.67% hydrogen and 53.33% oxygen by mass. What is the empirical

formula of Q? [A: C, 12; H, 1; O, 16)
(a) CHO (b) CH:0 () CH0:  (d) CaHO

November 201541 ||

L2

November 2015/4ZJ |

1

A student determines the mass of copper in mixture A which is

composed of only copper and zinc.

Zinc reacts with dilute sulfuric acid. Copper does not. Dilute sulfuric acid

is mixed with A in the apparatus below. A gas is given off which is cnicaltask
collected in B.

(a) Name apparatus B.

A
“\ ———dilute sulluric acid

mixture A
{b) (i) Name the gas collected in B. Give a test and observation to identify the gas.
name of gas ...
testand observation ...
(ii) Construct an equation for the reaction between zinc ang dilute sulfuric acid
(c) When a[l the chhas reacted'thevowme Of gas CO”eCtEd l ....... T Rl o o G s e nw e s n £ e s 8 [1]
temperature and pressure. N Bis 96.0 cm? when measured at room
[1 mole of any gas occupies 24 000 cm? at room tem erat
Perature and pressure | \
(i) Calculate the number of moles of gas in 96.0 cm3. )
..... moles ,J
(i) Using your answers to (b)(ii) and (c)(i) calculate the ma T TR
[Ar: Zn, 65) ' ss of zinc in A,
gltl

(iii) The mass of mixture A is 1.20 g. Calculate the mass of copper in mixtiire |

N Mixture A.

: \

/
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compound, T, contains 41.0 % potassium, 33.7 % sulfur and 25.3 %
. 0

grula of 12 [Ar. K, 39; 8, 32; 0, 16] oxygen by mass. What is the empirical
K4S303 b) K
1) 2503 (c) K
2S04 d
(d) K2S203
June 2016/41 |

yhat volume of carbon dioxide gas. me
B s bumed In an sxcess gf 0).(ygei’s?ured at room temperature and pressure, is produced when 9.2 g of

aH.1:C, 12,0, 16] C2HsOH + 302 3 2C0; + 3H:0

1 mole of a gas occupies a volume of 24 000 cm? at room temperature and pressure.]

a) 240cm?
(@) (b) 480cm®  (c) 90cm®  (d) 9,600 cm?
June 201 6/4i]
(@) When zinc is heated in air it reacts with oxygen to form an oxide.
A studept d_oes an ex.periment to find the formula of zinc oxide.
Some zinc is placed in a previously weighed crucible and reweighed.
mass of crucible + zinc  =7.04g
mass of crucible =574¢
(i)  Calculate the mass of zinc used in the experiment.
........................ g1]
The crucible containing the zinc is heated and zinc oxide is produced. The crucible with zinc oxide is
weighed.
mass of crucible + zinc oxide =7.36 g
(iiy  Calculate the mass of zinc oxide produced. 1]
........................ g

(iii)  Using your answers to (i) and (ii), calculate the mass of oxygen that combines with the zinc.

(iv) Using your answers to (i) and (iii), calculate the formula of zinc oxide. Show all your working.

[Ar: Zn, 65; O, 16]

FOrMUIA v [2]
(b)  When zinc reacts with dilute hydrochloric acid, a gas is produced.
Name the gas. Give a test and observation to identify the gas.
S revreeeereres s
O
w-2016-41 | i

ound contains 4.8 g of carbon, 0.8 g of hydrogen and 6.4 g of oxygen.

3 Astudent finds that a comp
[A: C 12 H. 1: 0, 16]
What is the empirical formula of the compound?

@ CHO (b) CaH:0 () CaHO2 (@  CeHsOs

|
l 1 .
3rA student burns 4.8 9 of an element X in €XCESS oxygen. The mass of the oxide produced is 8.0 g.
What is the empirical formula of the oxide of X? [Ar: X, 24, 0, 16]
(c) X0z (d) X:Os

| @ XxO (b) %O

W-2016-42

HASNAT MALIK

//z : 1
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McaQ@s
Sessi T Qae
ession Q. No. Answer Key Session Q. No. Answer Key
November 2010/41 5 4 o
November 2010/42 6 X June 2016/4(:I)15/42 3 D
June 2012/42 7 : Sl 15/41 4 B
November 2013/41 3 2 5\' Ove?c?f g/ig 7 B
June 2014/41 6 B une 2015/42 4 D
June 2014/42 4 c Jon 2015141 7 B
mg\\;emger 2014/41 7 A November 2014/42 4 D
ember 2016/41 3 A November 2016/42 3 A
——— i 15
3 : , . .
Eg)) ?2.2(;-415.70 =6.50g 1 (b)  Nitric acid 1 (c) Toxic gas, NO2 is provided 1
| Oobtain a constant mass 1 (e) 23.40-15.70 = 7.70 g 1
{ () Mrof Zn(NOs), = 81
‘ Zn ZnO
! 65 81
| 6.50 81 B 7.70
‘ : a5 X 6.50 = 8.1 g (expected) % of Zn = TR 100 =95%
‘ . November 1999 | (i
| 2 (@ (i) Basos (i) White ppt (i) _Filtration 1 "
‘; (b)  Moles of Ba(NOs), = 1.00 x R 0.1 mol
{ 1000
‘ Mole of Na2S04=2.00 x lOi: 0.2 mol
| ‘ 1000
! Mol ratio Ba(NOas)2 Naz2S04 = 1 : 1
i But Na>S04 is more than expectation
(¢) () MofBaSOs= 56+32+(16x4)=152 (ii) -152_)—;’ X 100 = 82.2%
Mass of BaSOs = 152 x 0.100 = 15.2 ' f
| June 2000 | [
5. Correct option : A |
Mol ratio BaClz : Naz2S04
1 X 1
0.2 0.2 (expected)
0.4 (available)
Na2S0s is excess, BaClz is limiting
Mol ratio BaCl2: BaOSOs = 1 : 1 Moles of BaSO, = 0.2 mol
L - NOVEMBER 2000 | |
3 (a) (i) White 1 (ii)  Filtration (b) (i) 20x _2.0_. =0.04 mol
1000
. 50
(ii) 1O>'m.:005m0| I
(c)  mol ratio AgNOs N?CI |
1
0.04 0.04 (expscted)  0.05 {available)
NaCl is in excess
Mol ratio  AgNOs : AgCl = 1.1
So 0.04 will produce 0.04 will of AgCl
| M: of AgCI = 0.04 x 143.5 = 5.74g
| (d) Now NaCl is limiting
‘ Mol ratio NaCl : AgCl=1:1 L
| IPREPARED BY.: KASHIFHASNAT MALIK
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Mass of AgQ)| = 0.04 x 143 5 = 5.74g
Correct option - B

79

2Mg + 0; > 2Mgo
2(24) 2(24 + 16)
=48¢g =80gq
6.0g 80

2 (@ Ble (b)  925_ 540=3385g4 (c)  White
d) ) 7.90 - 540 = 2.50¢g (i)  385_250=135 9
®) (i) 16 x 4) = 159 (i) (1x2)+16=18
, 250 W L35 0075 _ 4.81 ~ CuSOa. 5H,0 (1)
U 5o = 0.0156 (ii) T3 =0075 (9) 90158

NOVEMBER 2001 |

yellow Precipitate
(b) (i)

November 2002
(ii) filtration
Silver Nitrate
50
Moles of KI =19 Toos = 0.05 mo)
: 1000

30
Moles of AgNO3 =20 X —

1000
Mol ratio KI : AgNO,

is1:1
(ii) M of Ag
€)

=108 + 127 = 53 Massongl=235x0-05=”-759
Darkens on standing

= 0.06 mol

White Precipitate

_. . o
H)  mass of Ag lis more than that of AgC
o Molar mass of Ag 1is greater than that of AgCl
A\
@ 14.70-8.00 = 3809 (o) Nitric acid (c) i) NO:2 , a toxic 9as is produceq
(i) to ensure th
(i) 12.40-g90= 54, g (d) 350

&

: Pass the
Observation : Lime water
(i) effervescence

goes from Colourless tq milky
stopped
(i) solig remained

(€) filtration @ (i)

ates or Solubility i, answerg) [1]
100
(€) 025y 1005 = 0.025 Moleg
) mole ratio = H2S0, - ZnSQs = 1:1
M:r of ZnS04 = 161 mass of ZnsQ, = 0.25x 161 = 4.025
(9)  mole of H:S0, : Vol. of CO;
1 mol ;

M
: 24 dm3
0.025 mol : 24 x 0.025 = 0.6 dms3

White Precipitate (1).

(b) (i
(€) Mol ratiq H2S0, © Ba(NOy), 1606 = 0-015 moles
8.02 o (1).02 (expecteq)
Mol ratio Ba(NOy), : %.géﬁoiavanable) (NQy), i5 limiting feactant
M of Bago, - 37+24 (1654 . 233
@ 335

| Mass of Ba804 = 233x0.015 = 3495¢g
. 0 I ‘

. 3495 - 95.85% (e) Product was not grieq Bte (1) () Parium Chlorige. ide, or iodi

\ L
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=
JUNE 2008
C T B
2 (a) 987-583= 4044 (b) ~ white (1)5;,20\:%2(1;
(€) () 7.35-583=1524 (ii) 4'04'1'1(;:1'3 |
@ 0@z eexy =1 W) (1x2)* 18- |
_ 1.52 i 252 —=08x~10Xx=10 i
e (i) 05 00013 (i) S==0140 () FHem
8. Correct Option: B ‘
CaCOs © Hcl '
100 g : 2 mol
2g : —2-x2=0,04mol
100
0 _
C= %xmoo 10= _0-°4§100 Vv = 40cm?
11 (@ PbNOa), + 2K - Pblz + 2KNO3 correct formulae (1) balanced (1)

Points joined by a curve, 1 mark, points joined by a series of st. lines 0 marks)
(d) (i) 7.0cm? (1)
(i) moles Pb(NOs) : moles Kl = 1:2

(b) 8.0(+/~0.5), 16., 24.0, 28.0. 28.0 all correct (2), one error (1), more than 1 error, 0 marks,
(c) Al (candidate’s) points correctly plotted (1)  two intersecting lines (2)
(
concentration of KI = 3.5 mol/dm? Correct answer with working (2) .
(evidence of some correct working (1)) Mole ratio of 1:1 gives 1.75 mol/dm
() (i)  3.5(1) cm3 (half of answer (d) (i) (i) 28 mm (1) (12)
June, 2009
1 (@)  13.08-1272 = 036 ¢ (1] ‘
(b) (i) to prevent product escaping (ii)  toallow air (oxygen) to enter crucible [1]
(¢) (i) shiny, silver or grey (ii) white/yellow/grey powder [1]
(d)  toensure that all Mg had reacted, etc.
(€) () 1332-1272=06g (i)  060-036=024g 1]
fl Mg - o)
0.36 2.24
24 16
0.015 : 0.015
1 ) 1
[ November 2010/41 | T
6 C H 0
12 1 16
I
3.33 67 _, 333 _, W
3.33 3.33 .33
CH20 Correct Option* C A
[ November 2010/42J
44 : 0.12
1 a iii)  0.100 X =—— =0.0044 moles b i —— =0.005 moles L
(a)  (iii) 7000 (b) (i) Y
(i) Mg+ H2S04s - MgSO4 + H,
(¢) (i) Molratio=Mg - H2S04 = 19 H
Mgisin excess 0.044 g of Mg was expected but avaiiabie is 0.05 mol
0.0044 x 24 = 0.106 dm? (1)
~ ] November 2011/41 | K
-_— OO
3 (a) 048(1)g (b) (i) silver/grey/shiny metal/solid (1 (i) white solid/powder (1)
(¢) toensure constant weight or that reaction was complete (1)
d ) os8()g (i) 032 (1)g (e) 0.48/24=0.020.32/16 = 0.02 (1) MgO (1)
® () Mgo+2HC! > MgC/2+H20 (1) or + HaSO4 + HNOs (i) basic (1) [10]
——— B—
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November 2011I4ﬂ

2 (a) syringe (1) (b)  lime water turns milky (1) (¢) () 0.005(1) (i) 0.01(1)
(i) 0.01x84=034g(1)[5]
T

~

June 2012/41 |

—~—— o —

2 (a) brownired-brown/pink/orange + metal/solid (1) (b)

127 (g (c) 1.59(1)g
(d 032(1)g (2) 1.27/64=0.02;0.32/16 = 0.02 (1) 1:1 = CuO (1) [6]
\ : June 2012/42 |
—— .
3 (a) ()  white ppt/solid (1) (ii) filter precipitate (1), wash with water (1) dry the solid (1)
(p) {i) CLC75(x) (i) 0.1(1) (i) 0075(1) (iv) 233 (1) x0.075=17.48g (1)
' November 2012/41 |
4. (d) 0.05(1) (e) (i)  molar mass = 161 (1); mass = 161 x 0.05 = 8.05 g (1)
November 2012/42 |
1. (d) 0.02 (1) moles (e) 0.02 (1) moles (f) 0.80 (1) moles (ecf for (e) and (f) from (d))
k% ‘ B June 2013/41 |
1 (c) ©6cm?® (d) 90 -0.00275 moles
_ 24000
(e) {i) mcles ratio = NaHCOs = 1:2
Mcles (NaHOQa) = 0.00275x 2 = 0.0055 moles
(ii) (=23+1+12+ (16 x 3) = 84 (i) 84 x0.0055=0462¢
6. :iof H=100-£689=11.1
12 1
C=7.41/7.41 H= 1?14—1 =1.49 C2Ha Correct option C
- 142 _ .
7. Moles (NaSCa) = T 0.01 mol Correct option C

B June 2013/42 |
1 (aj green(t) (b) (9.01-597)=3.04(g) (c) () 7.66-5.97=1.69(g)

. . 1.69 . 1.32 .
(5} 3.04-1.69=1.35(q) (iii) 157 =0.011 (moles) (iv) T = 0.C75 (molesg)
[o]
0.075 ..
d i == § 76 moles i x=7
(@ 0 0.0111 (i)
- 7. F280s + Mig > MgSOs + Ha 2HCI +Mg - MgClz + H:z
1 1 2 1
_ Moles of acid Moles of Ha
' 10.0
Mol f =(0.200 X =—=0.002 0.002
oles of H2SO4 =C 7000
A 0.200x 29_ - 0.004 0.002
1000
a 0.100 x 20 = 0.002 0.002
1000
C 0.200x —=0008 0.004
, 1000
-~ 40 ; '
D 0.050 X reamme == 0.002 0.002 Correct
1500 orrect ontion C
o . a ~ November 2013/4°
1.2 i conicalflask (ii) gas syringe/syringe (b) (i) 0.002 Gi)  0.048 (q)

[PREHARED B KASHIF HASWAT IRaTIK
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‘ Al e —— "-"'-\\m
| = " evembor 20302 i
2 T e
| (@) nitric (acid), HNO; (1) (both) | (€) (i)  molar mass of NH:NO3 =80 (1)
28/80 x 1000 = 350 (9) (1) [2]
. (i) (350/28) x 24 = 300 (dm3) (1)
. June 2014/47
g;)) 8} 2CuNO; > 200 () black ]
72 (1) em? - . iy 184 3
! iv) o (i) nitrogen (i) 18 (%) em
i ) 00075 (1) moles (v) 0.096 (1) g (c) 262 (1) em?3
—_—
R . " June 7014/43 ]
whit = : . T
€ orcream or pale yellow (i) fitration / filter  (b) (i)  0.05{1) mocies
() 0.05 (1)x188=94¢ (d)  0.03(1)x188=5p4 () Helliyasts
- 3 o =564 |
" (@) tripog — Hoverber 201447 1k
| : ) st . Novemiber 201447 (i
. E @) 1o elloconstantmass  (c) () 045g (ii) 106, 18 (iii) 0.0025, 0.025
|} e
5 3 (a) lime :
A ewater turns milky (b W\ ; . Novemb(“l’ 2014442 |
i . ) oconstantmass (c) (i)  0.16 (1) g (W) _ 0.004 (1) roler b
H 1E( T i) 0.004 (1)moles  (iv) 40 (V) ({iv) - &) = 24 si
I a) i r 1 oy —— - :
| () Silver/gr / grey solid (N 2Zn 70,5 97ng _— . Juna 2615747 |
| © ) Ton | 4 (iii)  Nitric acid / HNO3 . T
| oXie/poisonous gas evolved (i) 375
l ' \ - 189 = 002 . (lii) D 02 b3 24OCO x ‘) - O \lm’_;
% | _— —_ 0.02 x 24000 % 0.5 = 240 -2 1‘
- (b) (i) (60/12 =5 A7 s |
2=513 = e T T/ — e
3 371 p13.3 26.//10.—_157) e . N June 231 543 I[‘
Empirical £ Formula = C-L - 1 B
= e : X )
I o ﬁ)lecular formula = C,HEO (( )) N Flect CaHiOH i
T @) (qas) Syrln_ée__“‘”"*“'-—-——xm____‘__\—‘~._.__ . |
(b)Y i) gydrogvn T NOJEsﬁbnr 2015
urni int ©.ane e - . i *--~-~~__4
Ng splint :2c< or pops in a famie (i) Zn+ H,50, 5 ZnSO, + 1L
| PR, 30; + H,
| (i) 0004 (maly Gi) 0.2
_ ‘ .25 (g)
B O (i) 0.94 (g
- = 0)
| T T
3 - - I T
| (a) (') 1 J(J) g 1 (i]\ 1 R2 a | \\\\'\ —~-13;]& AT
| 29 (i) 032g1 — 1342 |
| (iv) M
| 1131/5\,%1,-39/”
| (b) Hydrogen g:g “2and 0,02 =
ol Pops in a flama lighted <pling - S 01 h( 175¢ ¢4 )
S/ JUTPJng splint pops Z00) ( 3
o
| ',
?
.
;' . -{ i;—:;'?_z —_—— e
i: TR ﬁh“ S —
| f}m.nj-. .xll & erf’ﬁ.ﬁ;:;* e
- »‘ % Iiz".)“’ T d‘sﬂ S ~T_-"'-*'"\‘-‘~T:._-:—_ ==
LN /
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