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2021 Year 11 Chemistry: Unit 1 Chapter 1- Read from page 2 to 33

A brief summary so far………. 

1.1 Nanomaterials and nanoparticles 

1. Particles at the atomic level are measured using the nanometre (nm); 1 nm = 10-9 m

2. Nanotechnology works at the scale of atoms and molecules and nanoparticles have diameter of

1-100 nm.

3. The high surface area to volume ratio of nanoparticles and extremely small size gives them

unique properties as compared to the bulk material.

4. Nanotechnology has important applications in items such as sunscreen, fabric protection, self-

cleaning surfaces and surface adhesion. It has many potential benefits in biotechnology and

drug delivery.

Q. i. Convert the diameter of a finger nail 1.3cm into nm (Give the answer in scientific notation).

1.2 The atomic world 

5. All substances are made up of atoms. The nuclear model of the atom proposes that atoms are

composed of the following subatomic particles:

 protons, which are ________________ charged particles found in the nucleus

 __________________, which are neutrally charged particles found in the nucleus

 electrons, which are _____________ charged particles found in energy levels around the

nucleus.

Q1. Fill in the missing words. 
The major subatomic particles are ,  and . The 

 and    are found in the , while the 

move at great speed around the   . 

Q2. a Explain one way in which protons and electrons are similar. 

b Explain two ways in which protons and neutrons are similar. 

c Explain two ways in which neutrons and electrons are different. 

6. Each element is represented by a specific chemical symbol (one or two letters) and is composed

of only one kind of atom. All elements are organised into the ____________ _________________.
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1.3 Inside the atoms 

Time line of historical development of current model of atom 

Electrons: An early atomic model: John Joseph Thomson (1903) 

Thomson suggested a model for the structure of atoms. He 

proposed that the atom consisted of a soft positively charged jelly-

like sphere and electrons were embedded in the sphere like 

plums in a pudding. 

This model is called the Plum Pudding Model of Atoms. 

The nucleus: Ernest Rutherford (1911): 

Rutherford and his students tested ‘Plum pudding model’, by firing positively charged alpha (α) 

particles from a radioactive source at a thin piece of gold foil. 
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Following this experiment, Rutherford concluded that an atom was largely empty space and that all of 

its positive charge was concentrated in a tiny volume, which he called the nucleus (Latin word for 

little nut). The atom is mainly empty space. 

1.4 Classifying atoms 

1. The atoms of an element:

 all contain the same number of protons

 are neutral, as the number of electrons is equal to the number of protons.

2. The isotopic symbol of an element E may be written as:

atomic number (Z) = number of __________ 

mass number (A) = number of protons + number of ______________. 

3. Atoms of the same element with the _________________(same/different) number of neutrons

are called isotopes of that element. Isotopes have the _____________________(same/different)

atomic number but __________________(same/different) mass numbers due to presence of

different number of ________________(protons/neutrons).
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Do key questions 1-5 (Page 17) 
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1.5 Electronic structure atoms/ 1.6 Electronic configuration and shell model 

Bohr came up with a theory that electrons in an atom do not move randomly around the nucleus and 

they are in specific energy levels, called shells.  

According to the Bohr Theory, of atomic structure, each 

atom has a number of energy levels or shells in which 

electrons can move, as shown here.  

Electrons always remain in the lowest energy level. 

Do Key questions 1-3 (Page 21) 
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1.7 The Schrodinger model of the atom 

2. Schrodinger then refined Bohr’s model (electron orbit around the nucleus in different energy

levels) and developed a wave equation that could describe location and energy of an electron in

a hydrogen atom. This model is called quantum-mechanical model.

3. In it he proposed that, instead of Bohr’s idea of electrons following predetermined paths, they

move around in regions of space called orbitals. The quantum mechanical model has the

following features:

a. Around the nucleus there are major energy levels called shells (numbered 1, 2, 3 etc.), which contain

electrons.

b. Within each shell, there are subshells. The subshells are s, p, d, and f subshells.

 First shell, 1, has 1 subshell, s (1s)

 Second shell, 2, has 2 subshells, s and p. (2s, 2p)

 Third shell, 3, has 3 subshells, s, p and d. (3s, 3p, 3d)

 Fourth shell, 4, has 4 subshells, s, p, d and f. (4s, 4p, 4d, 4f)

c. The maximum number of electrons the different subshells can hold are:

 s subshell: 2 electrons

 p subshell: 6 electrons

 d subshell: 10 electrons

 f subshell: 14 electrons.
d. Electrons fill shells and subshells of lowest energy first. The

4. The ground state electron configuration of an atom refers to

electrons in their lowest energy level. Any other

configurations represent the atom in an excited state and in

a higher energy level.

Do Chapter review Q17-20 (page 33) 
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