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a) Atomic Structure and Mixtures
b) Periodic Table

¢) Structure and Bonding

d) Quantitative Chemistry

e) Chemical Changes -

f) Energy Changes

%
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Chemical Formulae,Equations and Amount of

Substance

a) Calculating Formules Mass
b) Calculating Moles from Masses
c) Calculating Moles from Volume

d) Calculating Moles from Concentration

e) Calculations from Balanced Chemical
equations
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g) Atom Economy

h) Titrations
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— _ — It is the sum of relative atomic mass of all the atoms present

. rtquid .co.uk
www.expertguidance.co.u in a compound. \‘

the ratio of the average mass of one atom

s [ 0 compared to 1/12th of the mass of
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\ Moles and Volume Trianglej
les and Mass Traingle l Amount of substance.

LFEICHEE and Concentration Triangle '

Molu | e

At nﬂ-l:'T‘

1 mol = Avagadros constant
T
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Q2 Calculate the mass of :-

- < oL X 100
a) 2 moles of calcium carbonate > MOLSS = MD[L! XN\' = MT c‘.ma - Iﬁﬂ :izﬂ 5
b) 0.1 moles of hydrochloric acid __5 N.,,. &JI Hu = .3(5 = 3‘ .S %0.) = 3865¢ 3 ‘

Q3 Calculate the concentration of the following

=3
. - Ly = ‘2 - 0. 'l Ma'{ Ol‘M
a) 2 moles of NaOH dissolved in 10 dm3 of solution Cﬁﬂ(u\.{"‘ “'&U‘“' - t&'ﬂ ) -I_n -
o | ises ) -3
b) 20 g of NaOH dissolved in 50 cm3 of solution — HD[U p‘j’ Non = 2p D §'mulw C= 0. m@,{
. A— -— : D‘ oS‘
expertguidance.co.uk -
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Q1 Calculate the number of molecules in the following :- l‘i‘ - a,S'fnnlu

<
.
=
S
—
A
=]
e
[
\

g D it
a) 4Q g of sulphuric acid _— = o'rg\xg az;uu Q
, iblxlu alors

b) 8 g of oxygen gas > Nv ﬁoz."' 522 = _ﬂ__: 0.25 molws J

- 23
32 -0.25X .0 oo my
c) 48 dm3 of Nitrogen ~— M. v][ N,- 4% leq = L l. 5% 1%@

Z 4 LXC. D2 T
d) :40 ;:m3 of 0.1 mol dmg of sgudium hydroxide ( ( .20% \ ot o MJ
o= CRV = 0.1X50 - 5x107mole = ¢
- | X10” x§02%[0>>
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C+ O.? - Coz. ZA[ %OL ———*2&'203

One mole of carbon is reacting with one mole
of oxygen to form one mole of carbon dioxide.

to from 2 moles of aluminium oxide .

M 3 “\'2 Hu —_— M E u " Jr H1 2moles aluminium reacts with 3 moles of oxygen

One mole of magnesium is reacting with

2 moles of hydrochloric acid to form one

moles of magnesium chloride and one mole
of hydrogen gas.
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STEPS
Calculate the mass of Magnesium oxide produced

from 6 g of Magnesium when burned completely in air ?

7 12‘ M_ + 02- .—_’ Z M O
STEPZ: Write known to the left and ’ ) ‘ a

unknown to the right > M 3 —

STEP 1: Write the balanced chemical
equation.

STEP3: Write the moles relationship nz
from the balanced chemical equation - Jm nltﬁ = Mol Ly

STEP4: Convert moles into mass —— 4—?3 —
STEP5: Do the Maths I1l, > - 44 | J ) Lp
LG

www._expertguidance_co.uk
mahima.laroyla@expertquidance.co.uk Ca ‘ D 'l'-'! ]0

+44 7445352272

MJ& YA

-


https://bitpaper.io

<
CALCULATIONS FROM EQUATIONS Il o Share Knowledge
< EXPERT GUIDANCE | |

www.expertguidance.co.uk

Calculate the mass of alumium needs to produce

STEPS

STEP 1: Write the balanced chemical SISO Of ARMIEMEL C000:

equation. o %HL +302 . 02&\2'03

STEPZ2: Write known to the |left and

unknown to the right —5 H\lo} _ AX

STEP3: Write the moles relationship
from the balanced chemical equation — RMn | v = 4'%40['-4‘
STEP4: Convert moles info nass S § az b +a \l) G
: 11
STEPS5: Do the Maths !ll, | _ I .8
— YV
20%
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To work out the limiting reagent The reactant that get all used up completely
work out moles of all the is the limiting reagent. The other reagent
reagents and then work from which is present in greater quantity than required
the balanced chemical equation IS In excess.
which reagent is in excess and which is in
liniting

13.5 gm Aluminium reacts which 32 g of Oxygen

a) Work out the moles of Aluminium and Oxygen
b) Which®reagent is limiting and which is in excess
¢) Calculation the mass of aluminium oxide produced ? MU\ G

Y o
':) - C4 moles of Alumunium = 3 moles of oxygen

1 moles of aluminum = _3!_ 0
4 < .a Al - A 0 0 .,_‘1{
. < 2°3
hS‘h\h‘- i QLLMML'_B.XG-S l Mn‘ﬂ; — 7 MOIU M ol o:r
S0 0.375 moles of oxygen is required ‘ﬂﬁ \ — _'l_...__ Nl 0 3
hence oxygen is in excess and alumunium is limiting 4- Lhﬁ.g _ b-ﬂS Mo
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N, +3H, ==aNH,

When 28 g of nitrogen combined with hydrogen
30 g of ammonia is made ? Calculate the

percentage yield ?
N, = Ny,
o Molt OF QPO WA
\ 283 = 34
fviwkul: 34 g
Obsoved -

/Admkl 3}3’ 3hnnn - _= | 882 ;:;.J

I W\.ulu =

"4

%

AW W
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dbsw Vv X 0o
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/ \Su:ll-:

O\th.ﬂ-l"abl.uxlbﬂ

|
{hordial
— ——af il
2Fe0, + 30 — Ple+ 3Cn_L

When 80 g of iron oxide reacts with carbon, 20 g of iron is
produced. Calculate the % vyield ?

Fe 03 — Fe

2molts, —  4mol

3209 - 2t

3 - AR, _aere-X
303 Sza (]
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w
*
x
*
*
X
w

The percentage yield can never by greater than 100%.
It is very diffitult to get 100% peréentage yield but scientist always
lock for that route that gives maximum percentage yield.

Reason for not getting 100% vyield

The reaction does not go to completion so complete products are not formed.

some of the reaction can start moving to the reverse direction if they are reversible

Some of the reaction can go and form alterative or unwanted product.

During the reaction some of the reactants can get lost or stick to the reaction vessel so do not react.
If the reaction involves gaseous reactants they can escape.

Some of the products can also get lost in the reaction vessel. If the reaction involves
gaseous products they can also escape.

The reagent might not be pure therefore did not react completely to give the desired yield

www_expertguidance.co.uk
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Calcium Oxide is produced using the following reaction :-
(a0, — (o0 ¢ Co
Calculate the atom economy
DL&LTLJ- ‘JrualuJ. - C&{] = 5"‘
M ars o&

Ao feononmy = St X100 = SQJ
R
www._expertguidance.co.uk
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rwtaﬁj.,: o < J Iron Ox
Cﬂu = |0 RZOS N { G Q\Ct‘.'t‘ 3Cﬂ‘

Calculate the atom economy

Desired product =

Mass of reactants = Mass of Fe203 + 3(Mass'of C)

%‘JLLLJ :

ﬂl’dm Econo
Mlm

rﬂd-u

ck Xlnn

Totou M.

QFe =

A—
e

O T fuwfrodw o

56K 2 = |\

Iqﬂl

I‘lt

xlhb

- 5},

onoxide.

Share Knowledge

13


https://bitpaper.io

- EXPERT GUIDANCE

www.expertguidance.co.uk

. Addition reaction

Reactions with only one product have 100 atom economy

How to increase atom er:ciﬂmy

Chemist should look for reation that produce single product

If the by products are produced they should look for recyling the by products
or use them in some other reactions to increase the atom economy .
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e exact volume of acid and base to carry

Bundi L out
: S a neutralization
(u“l’\“w“’ Contl-r\iw.'lww | reaction.

Anbd,ﬁw w st
-u‘a‘.wk 7 A\*lih;\.h-l :
Bvation) |

(e buk
[Sﬁ\"\k\p.ﬁ RI\D wnN / _f:ﬂ: 7/

tralised ) _
N www.expertguidance.co.uk
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Source: Wikimedia Commons N m—— Source: publicdomainfile
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*Kncwn Goncentration solution ejther acid or base is measured by the pipette
and is added intothe conical flask. For this solution Both concentration and
volume is known.

The indicator is also added in the conical flask. When the indicator changes colour
the end point is reached i.e the solution gets completely neutralised. Iﬂltlal Readlﬂg Flﬂal REHC‘IHQ I F'I nitial)

it |

he unknow concentration solution is added into the buretee. The starting volume is 26.90 59 14 25 94

noted from the burette. The tap is then opened and the unknown solution is added
dropwise into the conical flask with regular mixing.

As soon as the indicator changes colour, the tap is closed and the final reading from the
burette is noted.

The entire process is repeated three times and the values are noted in the following format.
The concordont reading are taken. The anamolous results are not taken into account.
The means of the concordont readings are noted and used in the calculation Mean Titre = Q 5.24 + '25..31- &+ 25 2.9

: 33
www.expertguidance.co.uk B 2 S. 'l.q
mahima.laroyia@expertguidance.co.uk
+447448352272
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"40 cm3 of 0.5 mol dm3 of sulphuric acid is titrated

with'sodium hydroxide. The results are given in the

table.

2 Nowa+H, 50, — N, S0, + Y, 0
| _ 2-' _ Z Exp Initial Reading | Final Reading Twe.. . .
Calculate the concentration of sodium hydroxide required to No Cwm3 ) Com® | (carfnmaD
completely neutralize the acid 7 ; . e Sd 10

Steps
a) Write the balanced chemical equation
Mol _ & V=loca
e
b) Underneath each equation write the/ = 5Xo

3

ical value given f h S 28l 4 25.29
numerical value given for eac X1 3 28.90 5418 .
- By | | C- SRV Y P PV
. - o 0 L&
¢) The quantity that has two value use the u _
concentration triangle to find the moles V‘-ﬂ“' U= t KV

d) Use the molar ratio to find the moles of — i Y e = 5.2 28.% 2.9
U?‘Ikﬂﬂwr'l quantity \ - 5XloT"" mo [ W Mean Titre 2_ 4+ t & 25

e) Use titration volume and find the concentration 3
- 3
= 2 S. ’L"\ LA,

www.expertguidance.co.uk
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Q1 In a Titration 50 cm3 of 0.1 mol dm3 of potasisum hydroxide is
neutralized by 20 cm3 of sulphuric Acid.
Calculate the concentration of sulphuric acid.

We balanced chemical equation

b) Ung€rneath each equation write the
rical value given for each

V- 0 oS'JM
C - D.IWD‘lM3

¢} The quantity that has two value use the
concentration triangle to find the moles

d) Use the molar ratio to find the moles of

unknown quantity
e) Use titration volume and find the concentration

® Share Knowledge

\/ Moly

[‘hmuﬁjcdr;b M Voluws
wsloni dn

Z.KUH + 2_30 " ‘(1_55’1-47-th
V= 2. aidmls
0 DB'LSMU

- 0.0 bS'muU/

4
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Relative atomic mass — It is the ratio of the average mass of an atom compared fo
one twelfth of the mass of carbon-12.

- It Is the sum of relative atomic masses of all the atoms
Relative formula mass — ocentin a formulae.

Mol It Is the amount of substance that has the same number of particles found in
OI€S = 12 g of carbon-12.

Avogadros Constant — Number of particles present in one nole of the substance.
‘mll - c‘-hlx‘hl ﬂ-.tpm

Limiting Reagent = Itis the reagent that is completely used up in the reaction.

Yield == The mass of desired product obtained in a chemical reaction.

Actual yeild * \oo
Theoretical Yield

Percentage yield —

Atom Economy — Mass of the desired product R I0°
total mass of all the reactants

Moss ghl'*t‘
Conceniration -

{{dm® Vol of SOlutuov

Titration — It is the technigue usedto deterM
the exact volume of acids and alkali required
to carry out complete neutralization.

Neutralization Reaction
Reaction in which acid and base react to form salt and water

Acids —Substance that has pH less than 7.

Alkali = Soluble bases that has pH greater than 7.

Pipette Itis aglass tube with a bulge in the middle that Is used
to take out the exact volume of known concentration
solution.

Burette —

Concordant
www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272
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Q4 Calculate the atom economy of both of these reactions :-

Q1 Calculate theMw-'umb r of moles in the fnllnwing/u’

KCﬂ?’ :_lfil:’ol:;il% &) NZ " 3H2. — ZNH

10 g of calcium carbonate

8 g of sulphuric acid =~——w-_ 10 Y
18 g gluocose — I ™Mol g .H""u L) C
90 cm3 of oxygen gas RLD — CRD + (/0
e) 10 ecm3 of 0.2 mol dm3 sodium hydroxide solution (d
v ek

Lwﬂ

Q2 What is the mass of magnesium requ‘ired
with 10 cm3 of NaOH.

to form 160 g of magnesmm oxide ? Q5 50 cm3 of 0.2 mol dm3 of HCl reac
Determine the concentration of NaOH 7

q““‘"’ —.\ DO\‘LM Z0.0052AS oy,

Q3 Hydrogen react with chlorine to form hydrogen chloride gas. :
When 71 g of chlorine reacts 70 g of hydrogen chloride is obtained. i (‘ H O _ S—o
Calculate the percentage yield. h... ,C -

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272
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. , Q4 Calculate the atom economy of both of these reac ticns -
Q1 Calculate the number of moles in the following y

Wy +0 =2t Ny +3H, 2k, 7 g A4

(o ey T

10 g of calcium carbonate =~
98 g of sulphuric acid
18
9

g gluocose
0 cm3 of oxygen gas

)
)
)
d)

e) 10 cm3 of 0.2 mol dm3 sodium hydroxide soluti (d_ P\ Wﬁl’)
Q2 What is the mass of magnesium required oy M T
to form 160 g of magnesium oxide 7 — M) - } EE__}JH = S_{
Jo0

u 1 P z’t.
Q3 Hydrogen react with chies r.: form hydrnge chlonde .
When of chlorine reaf hydrogen chisgide is Dbtamed ESt S0 ;m%{hnf 0.2 mDITdTS of H?I KSEI-EIF;ES with 10 cm3 of NaOH.
Calculale the percentage yield. I Co etermine the concentration of NaOH -

{ﬂ2.4"(34§4 . °?|1 A (:ﬂz_ ey JP1CJk
> Jr Mu‘l-é I Z
. ‘(‘]{dﬁ\: g ' \:“:]

www.expertguidance.co.uk
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_ _ Q4 Calculate the atom economy of both of these rewcyinnskare knowledge
Q1 Calculate the number of moles in the following y ) el 8

WM +0, = THgY a)l\t2+3H _.,Z‘Nszbn‘L: 34 _ =

a) 10 g of calcium carbonate =~
b) 98 g of sulphuric acid :
¢) 18 g gluocose L) z R -l- C
d) 90 cm3 of oxygen gas C/O
e) 10 cm3 of 0.2 mol dm3 sodium hydroxide soluti ‘
: ‘rod#d:
Q2 What is the mass of magnesium required 0 M T
to form 160 g of magnesium oxide ? " M) = } jwu - ,)-‘. /
( 0 .
Q3 Hydrogen react with chies n form hydrnge chlonde .
When of chlorine reac gof hydrogen chisgide is thamed gSt-—QE’D . m3thnf 0.2 lethg of H?Iéeﬁﬂs with 10 cm3 of NaOH.
Calculale the percentage yield. ’ Cb - etermine the concentration of Na :

NeeH T HQU
H2_+ al;};—Tm"?hu M aa — HU‘- V= 06l V- o)
ol Z

m‘\m: 0. (
‘ (]t - g wwwv.expertguidance.co.uk . (- o

mahima.laroyia@expertgui

+44TA448352272 ‘&H‘]ew 45 ;, ) g = l“"‘“’{x o' e,
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_ _ Q4 Calculate the atom economy of both of these reactions :-
Q1 Calculate the number of moles in the following i

')__M,3+0?__ --a.'lﬂ? Q)N2+3H _"ZNHJ, ﬁbﬂ“ él'____ 3_3(
;,) o, 78+4C

10 g of calcium carbonate =~
98 g of sulphuric acid
18
9

g gluocose
0 cm3 of oxygen gas

)
)
)
d)

e) 10 ecm3 of 0.2 mol dm3 sodium hydroxide soluti ‘
* ‘rwlﬂ-‘dc
Q2 What is the mass of magnesium required .0 M T
to form 160 g of magnesium oxide ? — M) — } Egﬂu e S—‘. /

ﬂg;- *4 gl — 21— h Jo0

Q3 Hydrogen react with ch ) Q5 50 .
: cm3 of 0.2 mol dm3 of HCI reacts with 10 em3 of NaQOH.
When of chlorine react Determine the concentration of NaOH ?

grimeo form hydroge chlonde
ml: hydrogen chisfide is obtained.

Calculate the percentage yield. ’ Cb —
A —_— www.expertguidance.co.uk
HZ- + z-;}g j h u al — H (A mahima.laroyia@expertguidan
a8 Mol 2 +447448352272
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* Check the specification

* Do Exam Style Questions on this topic
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