5 The Mystery of the Invisible
NG Building Blocks

A Story About Atomicity and Valency

x .
On a sunny Saturday morning, Riya and )
Kabir stepped into the Discovery Dome, id
a science museum filled with fascinating ms B;Jdl
exhibits. Wor

H i ” ATOM tine L‘Uilding
Kabir: “Look at those colorful spheres! the T hen atoms
Kabir exclaimed, pointing toward a giant LAB cks of -
display. i
Some spheres stood alone, while others Build

were connected in groups.

Dr. Meera: “Welcome to the Atom Lab!”
said Dr. Meera, the museum’s scientist.

Riya: “What are these?” Riya asked.

Dr. Meera: “They’re models of atoms and
molecules. Atoms are tiny building blocks

of matter. When atoms join together, they
can form molecules.”

Kabir: “Why are those two joined
together?”

Dr. Meera: “That’s an oxygen molecule.
[t contains two oxygen atoms.”

Riya: “Do all molecules have two atoms?”
Riya wondered.

Dr. Meera: “Not at all! Some have two,
some have three, and others have many
more.”

Dr. Meera switched on a glowing display.
“The number of atoms present in a molecule
is called its atomicity.”

Kabir: “So atomicity tells us how many
atoms make up a molecule!” Kabir said.

Dr. Meera: “Exactly! Let’s explore some
examples.”

Molecules Around Us

A _” - .
nd e 24 B Science Fact:
' (hvdmge,-,.; (oxy gze n) O, H,0 Atomicity is the total number
} ‘:‘m”e) (water) of atoms present in one
- : molecule.
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The Molecule Counting Challenge!

Dr. Meera led Riya and Kabir to a table
filled with colorful molecular models.

Dr. Meera: “Welcome to your first challenge!
Can you count the atoms in each molecule?”
She placed a model of hydrogen gas on the table.
Dr. Meera: “This is H,. How many atoms
does it contain?”

Riya: “Two hydrogen atoms!”

Dr. Meera: “Correct! Its atomicity is two.
Molecules containing two atoms are called
diatomic.”

Next, Dr. Meera showed them a model of
ozone, Os.

Kabir: “Three oxygen atoms!”

Dr. Meera: “Excellent! Ozone is triatomic
because it contains three atoms.”

She then displayed a model of phosphorus, P,.
Riya: “Four atoms!”

Dr. Meera: “Right! That’s a tetratomic molecule.
Finally, Dr. Meera showed them sulfur, Ss.
Kabir: “Eight atoms? That’s a lot!”

Dr. Meera: “Yes! This form of sulfur has eight
atoms in each molecule.”

Riya looked at the different models.

Riya: “So molecules can have different atomicities
depending on how many atoms they contain!”

Dr. Meera: “Exactly. And remember, atomicity
counts all the atoms in a molecule, even when
they're different elements.”

Hydrogen (H,) Ozone (03)

2 atoms 3 atoms
Atomicity = 2 Atomicity = 3
(diatomic) (triatomic)

Different atome

jow Many ﬁtm?

st Of O™

can ]O'm ‘.C;geth.;-- ~ciecule 5 called
to form molecules .

Phosphorus (P,) Sulfur (Sg)

4 atoms 8 atoms
Atomicity = 4 Atomicity = 8
(tetratomic) (octaatomic)

® " H, is diatomic, Oz is triatomic, P4 is tetratomic,
@ SCIence FaCt' and Sg is octaatomic.
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The Secret of Joining Atoms

The next exhibit was called the
Molecule Builder.

A large screen displayed hydrogen, MOleCUIE BUiIder
oxygen, and nitrogen atoms. orag atoms to build molecules

Dr. Meera: “Now that you understand and explore chemical bonds.

atomicity,: let’s discover why atoms join A
together. | . . 35?::[1 :o form

Kabir: “Can this hydrogen atom join with
another atom?”

Dr. Meera: “Certainly! But different
atoms have different combining capacities.”

Hydrogen Oxygen Nitrogen
(H) (0) (N)

ce

Riya: “What does combining capacity
mean?”

Dr. Meera: “It describes how atoms combine g
with other atoms to form chemical bonds.
We call this valency.”

Dr. Meera pointed toward hydrogen.
“Hydrogen has a valency of one.”

She connected two hydrogem models to form Hs,.
“Each hydrogen atom forms one bond.”

Next, she selected oxygen.
“Oxygen usually has a valency of two.”

Kabir: “So oxygen can form two bonds?”

Dr. Meera: “That’s right in the simple
molecules we’re exploring.”

Hydrogen (H)  Oxygen (0) Nitrogen (N) Carbon (C)

Valency =1 Valency = 2 Valency = 3 Valency = 4

Dr. Meera then showed nitrogen.

“Nitrogen commonly has a valency of three,

while carbon commonly has a valency of four.” g

Riya: “Atomicity tells us how many atoms are

in a molecule, while valency helps us understand ‘ >
how atoms combine!” — ‘ )‘\
_— - y - ¥ -
i & - -

Dr. Meera: “Perfect!”

Each hydrogen atom  Oxygen can form Nitrogen commonly  Carbon commonly
forms one bond. twao bonds. forms three bonds.  forms four bonds.

Valency describes an atom’s combining capacity.

@ SCience FaCt: Common valencies include hydrogen = 1,

oxygen = 2, nitrogen = 3, and carbon = 4.
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The Water Molecule Mission!

A glowing message appeared on the

Molecule Builder screen. Molecule Builder
MISSION: BUILD A WATER MOLECULE! & [@

Dr. Meera: “Your next challenge is to create Available
water using hydrogen and oxygen,”
Dr. Meera announced.

Water (H,0)

Kabir: “Oxygen has a valency of two, right?”
Dr. Meera: “Yes!”

Riya: “And hydrogen has a valency of one.”
Dr. Meera: “Now try connecting them!”

Riya attached one hydrogen atom to each
of oxygen’s two bonding positions.

The screen flashed green.

Q MISSION COMPLETE: H,0!

Kabir: “We made water!”

Dr. Meera: “Exactly! One oxygen atom bonds
with two hydrogen atoms.”

Riya: “Two hydrogen atoms plus one oxygen
atom. That’s three atoms altogether!”

Water (H,0)

Dr. Meera: “So what’s the atomicity of water?”
Riya and Kabir: “Three!”

Dr. Meera: “Excellent! And notice something
important. Water has an atomicity of three,

2 hydrogen atoms
+
1 oxygen atom

but oxygen’s valency in water is two.” 3 atoms

Kabir: “So atomicity and valency aren’t Atomicity of H,0 = 3

the same thing!”

Dr. Meera: “Exactly. Atomicity counts atoms Hydrogen (H) Oxygen (O) Water (H,0)

in a molecule, while valency describes

combining capacity.” ’ . ‘

- —r

Valency = 1 Valency = 2 Atomicity = 3

* Water (H,0) has an atomicity of three.
SCIence FaCt: Hydrogen has a valency of one, and oxygen has a valency
of two in water.

7 Science
- Fables



The Ultimate Molecule Challenge!

Before leaving the Atom Lab, Riya and

Kabir noticed one final glowing screen. HE ULTIMATE 3
THE ULTIMATE MOLECULE CHALLENGE! : MOLECULE CHALLE
' ow atoms are
Dr. Meera smiled. “Ready for your final 1 Whatstheatomicty | | 2 e i
mission?” g

Kabir: “Absolutely!”
Dr. Meera: “First question! What is atomicity?”
Riya: “The total number of atoms in a molecule!”

Dr. Meera: “Excellent! What is the atomicity
of carbon dioxide, CO,?”

Kabir counted. “One carbon and two oxygen
atoms. That’s three!”

Dr. Meera: “Correct! Now, what is valency?”
Riya: “An atom’s combining capacity!”

Dr. Meera: “Great! What is the common
valency of carbon?”

Kabir: “Four!”

Dr. Meera displayed methane, CHy.

“Carbon forms four single bonds with four
hydrogen atoms in methane.”

Riya: “So methane has five atoms altogether!”
Carbon Dioxide (CO,) Methane (CH,)

Dr. Meera: “Exactly! Its atomicity is five, while
carbon’s valency is four.”

The screen lit up with colorful fireworks.

.”+ CONGRATULATIONS,

JUNIOR SCIENTISTS! . Carbin afpm 1 carbon atom
+
2 t .
“You've completed the Atom Lab!” Dr. Meera N O 4 hydrogen atoms
= 3 atoms = 5 atoms
announced.
Atomicity = 3 Atomicity = 5

Kabir grinned. “I never knew such tiny particles

P’

could make such an exciting adventure!

Riya looked around the museum. Common Valencies

“And now we know that atoms aren’t just tiny o 0 ’
building blocks. The ways they join together —
help create the substances all around us!” Hydrogen (H)  Oxygen (O) Nitrogen (N) Carbon (C)

Valency = 1 Valency = 2 Valency = 3 Valency = 4

Valency helps explain how atoms combine to form molecules.

: Atomicity tells us the total number of atoms in a molecule.
() Science Fact: Jomayicus |
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Science Element: Remember!

o What Is Atomicity?

Atomicity is the total number of atoms present

in one molecule.

Molecule
Hydrogen (Hy) = 2
Oxygen (O,) “ 2
Ozone (03) A 3
Water (H,0) ’ ) 3

Carbon
dioxide (CO,) m 3

Phosphorus (Py4) & 4

Sulfur (Sg) { ‘:)
" B

oo

() The Golden Rule

o How Atoms Combine
Water (H.0)

‘ Number of Atoms = Atomicity |

2

» Two hydrogen atoms
« One oxygen atom
* Atomicity = 3

» Oxygen valency = 2

9 What Is Valency?

Valency is the combining capacity of an atom.

Element Common Valency
Hydrogen (H) J 1
Oxygen (0) . 2
Nitrogen (N) 0 3
Carbon (C) . 4
Chlorine (CI) o 1

Atomicity vs. Valency

Atomicity Valency

Counts atoms in

amolecule Describes combining capacity

Applies to an atom or element

Applies to a molecule in a compound
Example: H,O has Example: Oxygen has
atomicity 3 valency 2 in H>O
Example: CH, has Example: Carbon has
atomicity 5 valency 4 in CHy
Methane (CH,)

Atomicity: How many atoms are in the molecule?
Valency: What is the atom’s combining capacity?

e One carbon atom
 Four hydrogen atoms
e Atomicity = 5

e Carbon valency = 4

Remember!
Atomicity and valency
are different. Atomicity
counts the atoms in a mo!ecule,
while valency helps explain how
atoms join together to form
substances.
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