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Iq,TU'f'-'iF’ AND MOLECULES
a pxample 24. What is the mass in grams of 3 moles of
ginc (Zn) 7
(atpmic Mass of Zn = 65.4)
golution : Atomic mass of zinc =654y
We know that
1 mole of zinc = Gram atomic mass of zinc
= 65.4g
now, 1moleofzinc=65.4g
3 moles of zinc = 65.4 x 3 =196.2g
0 fxample 25. What is the mass of 2.5 moles of methane
(CH,) 7 (atomic mass of C=12, H=1)
gplution : Molecular mass of CH, =12 + 4 x 1 =16u
We know that,
1 mole of CH,; = Gram molecular mass of CH,
= log
Now, 1moleof CH,= l6g
2.5 moles of CH, = 16 x 2.5=40g
] Example 26. Convert into moles :
() 90 g of water
(b} 12 g of oxygen
(c) 22 g of carbon dioxide.

bolution :
(3) Molecular mass HyO=2%1+16=18u
We know that,
I mole water (H,CH= |8g of water

Now, 18g of water = 1 mole

90g of water =
15
(b) Molecular mass of oxygen=2x 16=32u
We know that,
1 mole of oxygen = 32g of oxygen
Now,

#001 =5 mole

32¢ oxygen = 1 mole

1
12 ¢ of oxygen = 'EE « 12 =0.375 mole

{c) Molecular mass of CO,=12+2x16=44u
We know that,
1 mole of CO, = 44g

Now, 44g of CO; =1 mole

1
22¢ of CO, = T 22 =0.5 mole

B. Calculation of number of atoms or molecules from moles of substance.

We have learnt that
1 mole of a substance

OT ions)
e.g, 1 mole of an element = 6.022 x 10* atoms
1 mole of a compound

- Solved Examples §

6.022 » 107 particles (atoms, molecules

6.022 = 10* molecules.

| Example 27. Calculate the number of calcium atoms
in 2.5 mole of calcium.

Solution: 1mole =6.022x 10 particles
Now,
1 mole of calcium atoms = 6.022 x 10% atoms
2.5 moles of calcium atoms = 6,022 x 107 x 2.5
=15.055 = 10 atoms
J Example 28. Calculate the number of water molecules

and number of oxygen and hydrogen atoms in a drop
of water containing 0.03 mole of water.

Solution: 1 mole of water =#6.022 x 10%
molecules of water

0.03 mole of water = 6.022 x 107 x 0.03

=181 » 102! molecules of water

Molecules of water = 1.81 x 1071
Mow 1 molecule of water contains two atoms of H and
one atom of O
Atoms of O=1.81x 102 x 1 =181 x 10%
Atoms of H=1.81 x 1071 x2=362 x 102,

[} Example 29. Calculate the number of sulphur (5)
atoms in one mole of Sg.

Golution: 1 mole of 54 =6.022 x 10% S molecules

No. of atoms in one Sy molecule =3

No. of atoms in 6,022 x 10 Sy molecules =
8 = 6022 102 =4.518 x 10

ad B,
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[} Example 30. Calculate the number of moles of 12,046 x 10% number of He atoy,
Bolubon l mole = 6,021 JII_-.I {:E
| mole of He atoms = 6.022 » 107 He atoms h ple 33 10
" 23 , = 1 mole I.E-":#'ﬂ‘l D‘ll o
MNow, 6,022 x 10 He atoms m j 0 9% 7% 10
S oy - % 12,046 % 1073 i 1 )
12.046 x 10" He atoms 6.022 % ”],a.:: Eﬂwﬂ[‘:, thﬂt:
o
= 2 mole ﬂﬂlm
Alternatively,
: Given number of particles . §.022 *
NG OEoles Avogadro number No®/ e
3.01
7w N =12.046% 10 Ny =6:022 5 10 |
Ny
: (
12.046 x 1027 oy @ Mv
b i i e e = = \ ﬂ
6.022x10%3 We kn
-l Example 31, Calculate the number of atoms in 0.1 mole of carbon atoms.
Solution:  We know that, I s 6.022 x 1

lmole = 6.022 x 10* particles :
1 mole of C atoms = 6.022 x 10%* C atoms 1.807 x 1
(.1 mole of C atoms = 6,022 x 105 x 0.1 o i
= 6.022 » 10* atoms
J Example 32. Calculate the number of particles in each of the following:
(@) 46 g of Na atoms (at mass of Na = 23 u)

|

Tt

Example 34.
(b) 8 g of O, molecules (at. mass of O =16 u) J (i) fz; of ¢
5 lom -
olution (i) 20 g of ;
(a) We know that, (if]) 22 g of
Imoleof Na = Gram atomic mass = 23¢ Solution ; (1
= (2% 14’.]]11 particles (or Na atoms) Wﬂknuw tha
Now, 23g of Na = 6.022 x 10% particles
6.022x 10" Now
dog of Na = ——E;——Kﬂlﬁ | . ,

= 1.2044 x 10* atoms (or particles)
This numerical problem can also be solved in two steps as:
() First calculate the number of moles from the mass and then
(fi) Calculate the number of Na atoms in the giver mass as:
(1) Imole of Na = Gram atomic mass = 23g
Now, 23gofNa = 1 mole of Na

46 of Na = —léxﬁ.zmﬂ]e
2

(if) Now, 1 moleof Na = 6.022 x 10 Na atoms
2mole of Na = 6.022 %108 % 2

= 1.2044 x 10% stoms
(B Atomic mass of oxXygen = lé6u

Molecular mass of O, = 16x2=132,

I moleof O, = Gram molecular mass of 0, =32g
= 6.022 x 10* molecules (particles)
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TOMS AND MOLELE = ni,mrwuwn
| Now. 32g of Oy, = 6.022 « 10° molecules
i : 23
6.022 =10
Bgof(), = w B
32

1.5055 x 10** molecules
a gxample 33, Calculate the mass of
(i) 3.011 x 10* atoms of N

(i) 1.807 x 10% molecules of N,
golution: (i) Atomic mass of N = 14y
Wwe know that,

1 mole of N = Gram atomic mass of N = 14g
= 6022 x 108 N atoms

Now, 6.022 x 10** N atoms have mass = 14g

14
3.011 x 102 N atoms have mass = —————— « 3.011 = 102
6.022 % 10%
= .n._..m__.
(i) Molecular mass of N, = 14x2 =28y

We know that

1 mole of N; = Gram molecular mass of N, = 28g
6.022 = 10* molecules of N,
Now, 6.022 x 102 molecules of N, = 28g

28

1.807 x 10°* molecules of N, =
6.022 %10

— % 1.807 x 10%= 84g

SOME ADDITIONAL NUMERICAL PROBLEMS (MISCELLANEQUS)

] Example 34, Convert into moles

(i) 12 g of oxygen gas
(1) 20 g of water
(it} 22 g of carbon dioxide.

Solution : (i) Molecular mass of O; gas=16%x2=32u

We know that,
1 mole of O; gas = Gram molecular mass of O,
- m_.Mm_.
Now, 32g of O, gas = 1 mole
1
12g of O, gas = mwﬁ 12 = 0.375 mole
(i)  Molecular mass of water = 2x1+16=18u
We know that
1 mole of water = Gram molecular mass of HyO
= 18g
Now, 18g of water = 1 mole
1
fwater = — x20=1.11 mole
20¢ of wa 18
(i) Molecular mass of CQ; = 12+2x16=44u
We know that
1 mole of CO, = Gram molecular mass of CO,
=] tm
Now, 44g of CO; = 1mole

22gof OOy = Pxﬁlu.mﬂ-uﬂn

44
J Example 35. What is the mass of
E 0.5 mole of water molecules
(i) 0.2 mole of oxygen atoms.

-




