
Unit 8 : Atomic Theory
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· Atom_ic Structure, Isotopes & Atomic Mass

Each element is made up of very tiny particles called rn:9!!\$ · , and each element is made up of

just one particular type of atom, which is different to the atoms in any other element. 
. . 

J.J Thomson discovered e\tc..-n:o'(\� , and proposed the existence of a(_ + ) particle.

It wasn't until Rutherford's famous gold foil experiment that the+ :s;r�··o:s:9" was discovered, 

and atoms were thought to me mostly empty space. He named the centre of atoms the n vc.. \"{l,\$ 

Bohr improved on this model proposing that electrons move around the nucleus in specific layers 

called oY\(..\\CZ> 

It was James Chadwick Who discovered particles with no charge, which he named Y\t.\A"=Of.\$. ' 

'f\v.d�O..S - �ro"'On�
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+ \

\ 0 

- \

How many electrons? 

Atoms have no overall electrical charge and 
are neu-\-ro.\ 

c, ....c, s-\-

Th_is means atoms must have an @--'},\,\, °''

of positive protons and negative electrons. 
number 

The number of electrons is therefore the same as the 
atomic num�

53 

. �:\::<:Jffi\ C.. nv..m'oeJr is the number of "QYO-\:Ol\S rather than the number of 
electrons, because atoms can lose or gain electrons but do not normally lose or gain protons. 
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Quick Check 

1. Describe the appearance of hydrogen's "bright-line" spectrum.

2. Briefly indicate how electrons generate each visible line in hydrogen's emission spectrum.

5.2 Activity: The Art of Emission Spectra 
When the light emitted by vapouriz.ed and then thermally or electrically excited elements is viewed through a 
spearoscope, a unique line spectrum is observed for each element_ In this activity, you will reproduce the emission 
spectra for lithium, cadmium, sodium, and strontium by colouring in the most visible spectral lines on diagrams 
representing those spectra. 

Milterlal, 

centi me1tre ruler 
various co lours of feh pens or colourw pencils, including: blue, re1d, yellow and black 

Procedure 
1. Using felt pens or coloured pencils, draw vertical line1s of the appropriate colour at each of the indicated

wavelengths on the spectral diagrams for the elements listed below.
2. Once all the colours are drawn, use a black felt pen or coloured pend to shade in all of the remaining space! on

each diagram. Be careful not to blacken out any of the coloo red verti.cal lines.
3. After completing the diagrams, look up the emission spectrum of any other element of yoor choosing and draw

that spectrum 011 the blank diagram below. You will discover that some atomic spectra include many lines while
others contain only a few. Some suggestions are helium, merrury, potassium, or calcium.

LI 

Cd 

Na 

Sr 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
450 500 550 600 650 700 

Lithium: 4 coloured lines-one blueat-460 nm,one blue at-496 nm,one yellow at-610 nm,and one 
red at ~670 nm 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
450 500 550 600 650 700 

udml um: 5 coloured lines -tlvee blue at -467 nm, -470 nm, and ~508 nm, one yellow at -609 nm, 
and one red at -642 nm 

I I I I I I 
450 500 550 600 

Sodium: 2 bright yellow lines close together at ~S90 nm 

I I I I I I I I I 
450 500 

I I I 
550 

I I I I I I 
600 

I I I I I 
650 700 

I I I I I I I I I I 
650 700 

Strontlum: 7 coloored lines -4 blue at -460 nm, -482 nm, -488 nm, and -495 nm, and three red at 
-670 nm, -686 nm, and ~715 nm. 
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Answers 

1. Of γ-rays and μ-waves, which has the longest wavelength? Greatest energy?

2. Calculate the energy of one photon of yellow light (λ = 589 nm)

3. What is a bright-line spectrum? How is it different from a continuous spectrum?

4. Briefly explain why the bright-line spectrum of hydrogen is composed of discrete lines and is not
a continuous spectrum.

5. What bright-line spectrum did the Bohr model successfully predict? How did it fail?

6. What is a quantum of energy? What relationship exists between all quanta?

7. How does an orbital differ from an orbit?

8. How many electrons are in the 3rd energy level when it is exactly half-filled?

The Atom: Quantum Mechanics Worksheet

Assignment #2:  # 1-10
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Complete the following questions on a separate piece of paper.

1) Draw the energy level diagrams for the following atoms. (5 marks)
a.C= d.B5€

IL
Is

b. Chlorine e. Ca

tL L5

fl3
.tL tia

iL
is

it LtJz

Name:
)

Block: Date:

Chemistry 11 Electron Configuration Worksheet Key Assignment
(46 marks)

U.t1 U3c

1

‘S

c.Zn

Si
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2) Write the electron configurations for the following atoms (8
marks).

a. P 22ç33ç:

b. Co

c. Fe

d. Osmium 2&2’ 3 &HS H’5
IO5/4

e. Nd Llp5Llip
3d

f. Sr \22‘3°952

g. Beryllium

h. Si \2

3) Draw the energy level diagrams for the following ions. (5 marks)
a. Li c. Al3

2

1 4- - +o.C z

tj
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e. C1

.t_

4) Write the electron configurations for the following ions. (8 marks)
3- 2) 2-

a. N LS

b. Na s’ ZsZ°

c. Fluoride ion Z2ç

d. Mg2 Zszzc

e. p3

f. Iodide ion

g. Tin(2)

h. Sulphide ion \S2Z

5) Using core notation, write the electron configurations for the
following atoms and ions. (10 marks)

a. K: Lc

b. 02: [i-\ 2 2ç’

c. Cr L 3cX5
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   The Atom Page 8    
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