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Topic EX2 : The Mole Revi sed July 1995

1 Atomc Mass Unit (amu) is the weight of a proton or neutron.
THE MOLE 1S THE NUMBER OF AMU'S IN 1g

1 amu weighs 1.66 x 10-24 g

p no. of anmu's in 1g = 1
1.66 x 10-24

= 6. 023 x 1023

= 1 nole

{ 1 mole of amu's weighs 19 J

i.e. Weight of 1 nole of protons = weight of 1 nole of neutrons = 1g

Examples of calculations involving the mole

Example 1
Q- Wite down the weight of 1 nole of Magnesi um My
A. Wi ght of 1 atomof My = 24 anu (fromtables of atomic weight)
p .. .. 1l nole .. .. =24 g
Example 2
Q. Calculate the weight of 1 nole of Chlorine A,
A. 1 nol ecule of A, contains 2 A atons
Wei ght of 1 nolecule of 4, =2x 35.5 =71 anu
p . .. 1 nole ce e =71 ¢

The weight of 1 nole of nolecules is called the G am Formul a Mass,

usual |y cal |l ed the Formula Weight.

The formula weight of Chlorine is 71 g.

Example 3

Q. Cal cul ate the weight of 1 nole of Water H,O

A. Wight of 1 nole of HLO=( 2x 1) +16 = 18 ¢
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Example 4
Q- Cal cul ate the weight of 2 noles of Sodi um sul phate
A. Weight of 1 mole of (Na*),SQ;2- = ( 2 x 23 ) + 32 + ( 4 x 16 )
= 142 g
= . .2 o =284 g
Example 5
Q. Cal cul ate the nunber of noles of Carbon dioxide in 11 g
A. Wi ght of 1 nole of GO, = 12 +( 2x 16 ) = 44 ¢
p no. of noles of CO, in 11 g = 11 = 0.25 nol
44
Example 6
Q. Cal cul ate the nunber of noles of Alumniumnitrate in 42.6 g
A. Veight of 1 nole of AI3+(NOy-)3= 27 + (3 x 14 ) + ( 9 x 16 )
= 213 g
p no. of noles in 42.6 g = 42.6 = 0.2 nol
213
Example 7
Q. Cal cul ate the wei ght of Cal cium oxi de and Carbon di oxi de
produced on heating 5 g of Cal cium carbonate given the
equation :
A. Ca2+00;2- >  Ca2+2- + Co,
5 g ? wt ? wt
1 nol 1 nol 1 nol
p 100 g 56 ¢ 44 g
b 59 56 x 5 44 x 5
100 100

2.8 ¢ 2.2 g
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Example 8
Q. Cal cul ate the weight of Sodiumrequired to produce 4 g of
Hydrogen by reaction with Water.
Na +  HO ->  Na+tOH +  H
A. Fi rst bal ance the equation
2 Na+ 2 HO -> 2 NatOH + H,
? w 4 ¢
2 nol 1 nol
P 46 ¢ 249
b 92 g 49
Example 9
Q. 2.0 g Magnesi um oxi de contain 1.2 g Magnesium Find the

enpirical (sinplest) fornula of the Magnesi um oxi de.

A. W. of Oxygen in the Magnesi um oxi de = 2.0 - 1.2
= 0.8 g
No. of noles My = 1.2 = 0. 05 nol
24
No. of noles O = 0.8 = 0.05 no
16
p 0.05 nol My are conbined with 0.05 nol O
p 1 nol My is - - 1 nol @]

p Sinplest formula is MJO (or My2+(®2-)



EX2/ 4

Example 10

Q (&)

An organi ¢ conpound contains :

40. 00 % Car bon
6. 67 % Hydr ogen
53. 33 % Oxygen

Calculate its enpirical formula.

(b) Its formula weight (weight of 1 nole) is 60 g.
Deduce its nol ecul ar forml a.
A (a) Take 100 g of the conpound
W. of Carbon = 40.00 ¢
W . of Hydrogen-= 6.67 ¢
W. of Oxygen = 53.33 ¢
Ratio
= No. of noles of Carbon = 40.00 = 3.33 nol 1
12
p No. of noles of Hydrogen = 6. 67 = 6.67 nol 2
1
p No. of noles of Oxygen = 53.33 = 3.33 nol 1
16 T
p Sinplest formulais CH0
(b) W. of 1 nole of CH,O = 30 ¢
P Mol ecular formula is GHO, (W. of 1 nole is 60 Q)
Example 11
Q. Cal cul ate the percentage, by weight, of Nitrogen in Amoni um
nitrate.
A. W. of 1 nole NH;*NOy = 14+ (4 x 1) + 14 + ( 3 x 16)
= 80g
1 nol e NH;*NO;- contains 2 noles N
2 noles Nwigh 28 g
p %N = 28 x 100 = 35 %

80
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Molar Solutions

A solution's nolarity or concentration is the nunber of noles of
di ssol ved substance per 1000 cn® of solution e.g.
A 2M sol ution of Sodiumchloride contains 2 noles of Sodium

chloride in every 1000 cn® of sol ution.

1000 cn® of this solution would be prepared by first
di ssolving 2 noles of Sodiumchloride ( 117 g ) in a

little Water and then naking up the volunme to 1000 cn3
in a volunetric flask.

Example 12

Q. Cal cul ate the nunber of noles of Sodiumchloride in
25 cn® of a 5M sol ution.

A. No. of noles of Sodiumchloride in 1000 cnd = 5 nol
P Ce Ce .. .. .. 25 cnd = 5x 25
1000
= 0.125 nol
I n general No. of moles = MV
1000
Example 13
Q- Cal cul ate the weight of ducose present in

200 cn® 3M sol uti on.

A. No. of noles = W = 3 x 200 = 0.6 nol
1000 1000
W. of 1 mol e GH,,O5 = 180 ¢

p .. .. 0.6 . . = 180 x 0.6 = 108 g
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Example 14

Q. 20 cn® 2.5M Hydrochloric acid were required to neutralise
30 cn® Sodi um hydr oxi de.

Calculate the nolarity of the Sodi um hydroxi de sol ution

A. Hd - + Na+OH -> Na+Cl - + H,O
No. of noles HC - = .Y
1000
= 2.5 x 20
1000
= 0. 05 nol
[} No. of noles NatOH = 0. 05 nol
b W = 0. 05
1000
b M = 0.05 x 1000
V
= 0.05 x 1000
30



