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Kg --=-~-- mass
ml - vol
mole------ atoms & molecules

1 mole atoms = 6.022x10% atom
1 mole molecules = 6.022x10%* moleci
1 mole ions = 6.022x10% ions

e (Note: 1Kg water= 1000g water, etfc..)

6.022x10% = Avogadro's Number (N..)

A) S :'tFlj‘_om Periodic Tc;ble)

2 A

TR IR i o
** Atomic Mass (M. wf) for‘ atoms ..
Um'r of M. w1' |s (amu or g/mol) :
b AR5 £"&--v~-—"' _‘%— Hvears e Y I
Ex. M.wt for Carbon atom_ (C) m rhe Perlodac,ﬁ" ble is 12 amu,(g/mo] of atom)
?sf ’ : ' :
** Molar Mass (MM): for malecule -
Unit of- MWt is’ @ eiement/
Ex. MM for C&H1206 molec&le is
(12x6) + (1x12) + (16x6) = 180g/mei-
Q: Find atomic mass (M.wt) and molar mass-(MM) of each of the following?

el of compounc a' = g/mol -

- s

2-  As

3- CH3zCH,OH
E HCIO4
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*** Mole Calculations:

____mass
molar mass

m

MM or M.wt

Note: -
Always deal with moles not with. _grams
? ¢ i ‘\,\029

Ex: How many moles are there |r . 62.5 grams of NaHCOs Solution?
Soln:

M. w*l'(NaHCO_a,) 23 +1 + 12 + (3x16)_{,_.__:;

i
Mwt
625 g

84 54 mol

n =

- 0744 ol

L e T e T

n-=

A molar mass can also be—c'alled‘"a molecufar mass or. formula weight .

Ex: How many atoms are 'rh‘e
Soln: " j ’-

%
i,

46 g carbon

= 3."83 w1 ;
12 g/mol carbon e

n =

Now, = 4. — —» 6:022x10*3atom

3.83 mol - >» X atoms

2 23 \
.y le0z2x0 atom)(383 mbl)_ 5 2 1024 arom.

1l
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Note:
We can solve these questions by these Laws:

Soln: by law (3):
no. of O atoms in Ca(NO3). = 0. 25 X 6.C

Soln. by law -(2):
no. of molecuies

anA

0.011 % 6. 622x1023»-..,“...:'

TP

Ex.3: The-density of_ wafer is. ‘I._O_Qggljnl, n't‘48*.- & How man)'l wafer molecules are

I =

present in 2, 56 mL of water at this temperature?
Seln: gEhont

d = mass/volume(L)
»m=dxV
= 1giml x 2.56 ml = 2.56 g of- HzO
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»» n = mass/M.wt
2.56g/18g/mol = 0.142 mol

Now,
By law (2)
no. of molecules = n x N a
= 0.142 x 6.022x10%
= 8.56x10%

Note:
Molarity (M) = n/vol

If he asked you about molarity find n from no. of molecules as above then find
the molarity.. :

[y

Law (2): no. of molecules = n x N.A
» n = no. of mole.cules/N A

&L e ]
»> M = n/vol. (he gw‘e you the volume or from V = m/d)

Questions:

1) Calculate the number c

Ans: 3. 01)(1022 & B

. eSS :
23 C1oHssO is about 1.0x107*2 g. How many molecules are in this quantity?
Ans: 2.1x10°
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Q.o
Pkt
” .
< n

3) What is the mass of 22 molecules (CH3CO:H) ?(Hint: begin with law 2 )
Ans: 2.19x107%

| 4) What is the volume of 6.2x10%% molecules CHBr3 (MM=253g/mol)?
(d=3.92g/ml)
Ans: 6.65ml

A+ B ———

Reactants, ..o o od
Physical state of all reactants and products are indicated using subscripts:

£ .0

(s) = solid M = hquud @) = gas (aq) aqueoius(uons or"";é_:oggpounds in solutions)

How to Balance ..?

« Write the unbaianced équation, including. the correct formulas, for all  reactants and

e Compare the number of atoms on the reactants and produci(s) sides.

« Balanice the elements by changing the number of molecules or ions with coefficients (the
‘numbers placed before formulas, i.e., Number of moles-of a substance), only these
coefficients can be changed when balancing an equation; the formulas themseives can't
be changed. Do not change the molecules or ions.
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. Add thess mefficients to balance the eguation NOT ALLOWED!

v R : [, Ay When this subscript is added, we gat
2H, + O, — 2HLO H, + 0 H0, acomplately different reaction.

* Always balance the heavier atoms (C.O.N,..) before trying to balance lighter ones such
as (H).
"« If necessary, continue to rebalance and recheck.

e Consider reducing the coefficients so that the smallest possible whole numbers are
used. Fractions can be used for oxygen gas.

Ex. Balance the equation: CHsy + Oz ‘ —60, + H.0

1- Identify the number of a'roms":r
CH, + 0, — CO, + H,0

0 2 3
24 4 2

2- Balance the oxygen
CH, + 20, —».CO;

£C 1 1
20 4 4
£#H 4 4

_3- Recheck (notice that the hydrogen is automatically balanced in this example):

Ans: CH4 + 2 0; CO, + 2 H0
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Q: balance the equations:

1)CHg + O, ——> CO. + H.O

2) KCIO3 + C1oH220;1 — KOl + CO; + H0

~ 3) HCleg) + CaCo3(s) . CaClyeg + H20q) + €Oz
** Tpeat polyatomic as ONE UNIT-Do not breaks them up into atoms

4) Alx(S04)30q + Ba(NOs)2g = >  BaS0ys) + Al(NOs)sq)

With a balanced equation, you can"compare reactants and products, and determine the
amount of products for_med@ or fhe amount or r-eactam‘s needed to produce a certain
amount of a product.. & ;

‘*‘:{w—

3

(l e. coefficients) .',.,f& i?s 4 A
Ex. Show the Stoichiomeiry for this fx
CHy +20, —>"C0; +
Ans: '
1mol 2mol — 5 1mol 2mol
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** How to calculate amount of reactants or products using “mole method”
L56: use:

| mole ratio A:B of § molar mass of A
| (coefficients] | |

mass of §molar mass of A

Ex: How many grams of water are produced when 24.3 g of me‘fhane is reacted with
excess oxygen?

CHy +20, —— COZ._"' 2 H.O

Ans: 1) Write equation contains only 1'he ‘two compounds that he talks about:
2) Find n (moles) of reactants ES
3) do the calculations by " mole method

CHs _____, 2 H,0

.. m
" Mwt
) 24.3 g
" (12+4x1) g/mol
= 1.52 mol |
Now,
1mol —> 2 rncﬂ DUy R TETY L, TR F
1.52 mol X (mols HZO) """ youi' can use: mole ratio which is easy}

, - & moles C = (%)x mofles A
x =(=) x1.52 =3.04 mol 5
17 :(—I—)x1.52=3.04 mol

n x M.wt
3.04 x 18 = 54.72 g

** mass H,0
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Ex: In one reaction, 0.507 mole of SiCls is produced. How many grams of chlorine (Cl2)
were used in the reaction?

Si(s) + ZCIZ(g) T $iC|4(0
Ans:
2mol Cl; imol SiCls
X 0.507 mol
= (2/1)x(0.507) = 1.014 mol
»m (Cl2) = n x M.wt |
=1.014gx 71 g/mol =71.994 g

Q. given the equation: ~ KCN(g + HCl(aq) , KCliag + HCN,
If a sample of 0.140 g of KCN is Treated with an excess of HCI, calculate the
amount of HCN formed, in grams

Ans: 0.0581 g

)/7» The reagen'r fhaf is consumed first in a reac‘hon s called “limiting reactant or
reagent”. In pr'ewous examples 'rhe assumphon was That one r'eac an‘t was in excess and

¢ A N & P
| ‘ -%‘ g : ',;_} \,’.__.," £ i’
» Method of finding the I|m|'hng r‘eacfanf is; L ;,_,1' g the amvzoun I of product that could

be formed from each reocfan‘r The. reac‘t int; that: produces. 'ﬂme iensf amount (moles)-is
limiting reagent. g

Ex1: Identify the limiting reactant and how much ammonia gcs can-be produced when 8 g
of nitrogen gas reacts with 8 g of hydrogen gas by:

3H, + N - 2NH3
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Ans:
R 1 = )
= 3w n=®wt
. 8. .0
- 1x2 ~ 14x2
= 4'mol = 0.286 mol
» Find L.R. by dividing each moles on the coefficient (least »» L.R.):
» 4/3 0.286/1
=1.3 =0.286 (L.R.)

.u'.';b

»»> Now, Find the amount of product yrrh respect to L.R.
» 1mol N, —— 2';\0' NHa
0.286mol ———* .

|

éxide (NO7), a dark-

brown gas: ’f

ZNO@ Ochm———» %2&'02@) &

In one experiment O. 886’mole of NO. is mixed! vnfh 0. 503_ mol*' ,of 0. Calculate the
number of moles of NO2 broduced”

AﬂS- 0 886 mo‘ . e v—v‘[ﬁ-'V'a— eI

10/15

B A T e TR



g ALQUSOUR
%\ ACADEMY

Aoalnd |9 duoteutigl | 9 ottt Obeanaiuilt dunoladt 3 elI ABIS 220 585 (jwg

0785706008 « Anoloel| . siru o3 gl ] (Sou i 5 0785706006 »(BB8F1 - St bl 331 (52w Slass

Q2: Consider the reaction MnO, + 4HCI —— > MnCl; + Cl; + 2H,0
If 0.86 mole of MnO, and 48.2 g of HCl react, how many grams of Cl. will be
produced?

Ans: 23.4 g

»>> Excess Reagent

n

7

n. Excess =[n. fo*ral(excess ]- [n. reacted (excess)
(remained) 5 i :

—>  mass Excess = n.(exi:é‘g“s')"‘*'ﬁ
¢ o

% In the example 1 (page 10) calculgt% The mass of excess ing ?
Since H: is excess, g
n. Hz = n.total Hz - n. Hz reacted (L R‘*)-‘i
=4 mol - [(3/1) x 0. 286] ;
4-0858 :% © & G ¢

3.142 mol? -t e P el Tl S
=5 m. excess = 3. 142 moi x 2 g/mol(Hg) .

@ Assume that 10g of KzP+Cis and 109 of NH3 are’ ollowed to react, now many grams
of the excess reactant are consumed, and how many grams remain?

KaPtCly + 2NH; PH(NHSXCI, + 2KL

Ans.:

NH;-is excess

6rams of NHz consumed =0.819 g
6rams of NH3 not consumed =9.2 g
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B yneld is a r'a‘rlo of the actual yield (Experimentally) of a product over the
¢gﬂ = known as the theoretical yield (Calculations).
r‘ -

=2 <
actual yield
% yield = x 100§
theoretical yield :
e : < Theoretical yield
yi® o
she Ex1, what is the percent yield, if only 8.2 g of ammonia is produced?
L i s s
e

. pHo% R e
- ) rds such as: A
e sad' gram, the amount of pmducf
ik
,duc . " T
ey " mea™® Actval yield {
it

12/15



" Aselate Auuitigh s Audall Olawmdeilt Anolont| Al LI ABIS LB A3953 wasd

0785706008 - Anolom | e o9 825 oou 1ok 5} " 0785706006 ~BBaN il st > uSlas T

1) What is the mass in gram of 1x10'? lead (Pb) atoms?
3.44 x100g B.1.27 x10%g €.3.20x107 g D. 4.12 x 10° cm

2) Given the reaction:
CaF, + H:SO4, — > CaS0,4 + 2HF
In one process 6.00 kg of CaF, are treated with an excess of H.S504 and yield 2.86 kg of
HF. Calculate the percent yield of HF?
A.707 % B.82.6 % . (©)930% D.97.1 %

¥3) Given the reaction:

2NH,, + sto4(;,q) —(NH,), S0,

How many kilograms (kg) of NH3 are needed to produce 1 x 10’ kg of (NH4)2S04
A.258%10%kg  B.258x10°kg, . C.258 %10 kg ¥ 258 x 10* kg

4) Given the reaction:
FeTiO; + H,SOz»wmmwag . Ti0, + FeS04 + H:0
8x10° kg of FeTiO; yielded 3.67x10° kg of . TiO>; haf is the percent yield?
"A.871 ©B.640 v " D.894

5) Ethylene (C2Hs) can be prepared b y | afmg hexane (C6H14) a? 800 C:
C6H14 ——*—; - CaH4 + a'l'her products
If the yield of ethylene. produchor. f"’*»ézg% k' h at mass af hexane (CeéHi4) must be

reacted to produce 481 g'of ethylene?.

A.56x10%g B.2.2 x 102 c""?‘5><1o39 .D.78x 10%g
6) Ozone (QO3) reacts with-aitric-oxide (NC); the reaction is
0+ NO 0. + NQ.
If 0.740 g of O3 reactswith 0.670 g of NO, how-many grams of NO; will be produced?
A.07lg . B.74gq c.25q D.0.94 g
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Students Answers Sheet

Question No. Answer

RNESIGLY T N L
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The Solution

Question No. Answer

Bjaye_Bglas#
2014 (o381 2La Y1 558
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