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PREFACE

Welcome to the first edition of Biology textbook for Science Pre-Degree. 
We are honoured to present this book which has been created to increase 
student access to quality learning materials. Our starting point, as always, 
is our passion for teaching Biology and to help student in acquiring and 
reinforcing Biology concepts and especially the difficult ones, more easily 
and effectively. You will find this book interesting as it is specially written 
and provide instant facts to ease learning and stimulate interest in Biology. 
Visual aids such as annotated diagram are integrated to make the concepts 
easier to understand and remember. This book complements all the topics 
in Biology for Science Pre-Degree syllabus and will certainly help in your 
preparation for the examination.

AAINAA SYAZWANI MOHAMAD AMIR HAMZAH
NOR SHAHIRUL UMIRAH IDRIS
NURUL IRENE HANIE
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CHAPTER 1
BIOLOGY MOLECULES

WATER

Water is the most abundant, smaller molecular and typically makes up 
between 60-95 % of the new mass of an organism. Water is essential for 
two reasons:

1. It is a vital chemical constituent of living cells.
2. It provides an environment for those organisms that live in water.

Polarity and the formation of hydrogen bonds between water molecules 
are water’s two most essential features. 

Structure of Water Molecule

One oxygen atom bonds to two hydrogen atoms to form the water 
molecule. Due to oxygen’s strong electronegativity, the bonds are polar 
covalent (Figure 1.1).

Figure 1.1: The water molecule is visualized in three ways: ball-and-
stick, space-filling, and the structural formula with partial charges.

The oxygen atom’s attraction has for the shared electrons in the covalent 
bonds is substantially more potent than the hydrogen atoms. As a direct 
consequence, the oxygen atom oxygen must take on a partial negative 
charge (δ−), whereas each hydrogen atom must take on a partial positive
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charge (δ+), as shown in Figure 1.1. The angle formed by the H-O-H bond 
is approximately 104.5º. Because of this, the molecule takes on a curved 
shape due to the two lone electron pairs found on the oxygen atom. 
 Polar molecules are attracted by dipole-dipole forces, with one 
molecule’s positive end attracting the opposite end of a neighbouring 
molecule. 

Hydrogen Bonds

Highly polar O-HO-H bonds reduce electron density around water’s 
hydrogen atoms. Each hydrogen atom is drawn to the lone pair of electrons 
on a nearby oxygen atom (Figure 1.2). Water molecules have a weak 
affinity for one other because opposing charges make them ‘sticky’. These 
weaker bonds are hydrogen bonds. 

Figure 1.2: A hydrogen bond is the attraction between a lone pair of 
oxygen electrons and an electron-deficient hydrogen atom.

A positively charged portion of one molecule forms a hydrogen bond with 
a negatively charged region of another molecule through electrostatic 
attraction between the two regions. They undergo a continuous process of 
formation, destruction, and reformation in the presence of water. Only 20 % 
of these hydrogen bonds are created when water molecules are allowed to 
dwell in a liquid state at ambient temperature. When the temperature drops 
below 0 ºC, all water molecules combine to create the three-dimensional 


