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Unit 1 : Atomic Structure & The Atomic Nucleus

Dalton's Atomic Theory

Democritus first suggested the existence of the atom but it took almost two miltennia
before the atom was placed on a solid focthold as a fundamental chemical object by John

Dalton (1766-1844). Although two centuries old, Dalton's atomic theory remains valid in modern

chemical thought.

Dalton's Atomic
Theory
1) AU matter is made
of atoms. Atoms are
indivisible and

indestructible.

2) All atoms of a
given element are
identical in mass and

properties

3) Compounds are
formed by a
combination of two
or more different

kinds of atoms.

Indivisible = 4) A chemical

reaction is a

Indestructible =
rearrangement of

atoms.
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Worksheet 1.

Early Models of the Atom
1. Demaocritus, who tived in Greece during the fourth century B.C,, Suggested that matter

is made up of tiny particles that cannot be divided. He called these particles

2. List two reasons why the ideas of Democritus were not useful in a scientific sense.

3. The modern process of discovery about atoms began with the theories of an English

schoolteacher named

4. Circle the letter of each sentence that is true about Dalton’s atomic theory.
All elements are composed of tiny, indivisible particles called atoms.
b. An element is composed of several types of atoms.
c. Atom of different elements can physically mix together, or can chemically combine
in simpte, whote — number ratios to form compounds.
d. Chemical reactions occur when atoms are separated, joined, or rearranged ;
however, atoms of one element are never changed into atoms of another element

by a chemical reaction.

5. In the diagram, use the labels mixture and compound to identify the mixture of

elements A and B and the compound that forms when the atoms of elements A and B

combine chemicalty.
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Thomson ‘s Atomic Theory
While being a director of the Cavendish Lab at Cambridge,

Thomson reports the discovery of a negatively charged
constituent of all atoms. He names these particles electrons

after a name proposed in 1894 by G.J. Stoney.

Thomson used a gas discharge tube and external

magnetic and electric fields to discover the electron. When just

the external magnetic field was applied, the cathode rays in the
tube were deflected a certain amount. When just the external electric field was applied, the
cathode rays were deflected in the opposite direction. Both deflections indicated that the
cathode rays possesed a negative charge. Finally, when both the external magnetic and electric
fields were applied, Thomson could adjust their strengths so that their effects cancelled each

other. In this way, Thomson discovered the charge to mass ratio of the electron.

Cathode ray tube with both fields applied.
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Cathode ray tube and applied external electric field.

Eugen Goldstein

In 1886 Eugen Goldstein noted that cathode-ray tubes with a perforated cathode emit a
glow from the end of the tube near the cathode. Goldstein concluded that in addition to
the electrons, or cathode rays, that travel from the negatively charged cathode toward
the positively charged anode, there is another ray that travels in the opposite direction,
from the anode toward the cathode. Because these rays pass through the holes, or

channels, in the cathode, Goldstein called them canal rays.

Cathode ray tube and applied external magnetic field.

When the cathode of a cathode-ray tube was perforated, Goldstein observed rays he called
"canal rays,” which passed through the holes, or channels, in the cathode to strike the glass

walls of the tube at the end near the cathode. Since these canal rays travel in the opposite

direction from the cathode rays, they must carry the opposite charge.
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Worksheet 2.

Subatomic Particles

1. How is the atomic theory that is accepted today different from Dalten’s atomic

theory ?

2. Which subatomic particles carry a negative charge ?

Match each term from the experiments of JJ. Thomson with the correct description.

3. anode a. an electrode with a negative charge

4. catrode b.a clowing beam traveling between

charged electrodes
5. cathode ray c. an electrode with a positive charge
6. electron d. a negatively charged particle
7. The diagram shows electrons moving from left to right in a cathode - ray tube.

Draw an arrow showing how the path of the electrons will be affected by the

placement of the negatively and positively charged plates.

Righveltags

Vacuum pump piate
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8. Thomson observed that the production of cathode rays did not depend on the
kind of gas in the tube or the type of metal used for the electrodes. What

conclusion did he draw from these observation 7

9. Circle the leftter of each sentence that is true about atoms, matter, and electric

charge.

a. All atoms have an electric charge.

b. Electric charge are carried by particles of matter.

c. Electric charge always exist in whole-number multiples of a single basic
unit.

d. When a given number of positively charged particles combines with an
equal number of negatively charged particles, an electrically neutral particle is

formed.
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Rutherford's Planetary Model  of the Atom

e

"By 1911 the components of the atom had been discovered.
The atom consisted of subatomic particles called protons and electrons. However, it was
not clear how these protons and electrons were arranged within the atom. 1.J. Thomson
suggested the"plum pudding’ model. In this model the electrons and protons are uniformty

mixed throughout the atom:

Rutherford tested Thomson's hypothesis by devising his "gold foil” experiment.
Rutherford reasoned that if Thomson's model was correct then the mass of the atom was
spread out throughout the atom. Then, if he shot high velocity alpha particles (helium
nuclei) at an atom then there would be very little to deftect the alpha particles. He decided
to test this with a thin film of gold atoms. As expected, most alpha particles went right
through the gold foil but to his amazement a few alpha particles rebounded almost directly

backwards.
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These deflections were not consistent with Thomson's model. Rutherford was forced to
discard the Plumn Pudding model and reasoned that the only way the alpha particles could
he deflected backwards was if most of the mass in an atom was concentrated in a nucleus.
He thus developed the planetary model of the atom which put all the protons in the

nucleus and the electrons orbited around the nucleus (ike planets around the sun.

Early in 1932 Iréne Joliot-Curie and Fréderic Joliot in Paris reported that the radiation
from beryllium was even more penetrating than had been thought. They still assumed it to be
gamma radiation; but when Chadwick read the report, he saw, as did Rutherford, that the energy
arithmetic of the collisions producing it did not add up. By now Chadwick was convinced that

the radiation must be something new and might well be neutrons
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__L~atomichumber.

-mass number:

Element Symbols

Flements as its own unique symbol. The number in the left hand cormer is called the
atomic number. The atomic number represents the number of protons in the nucleus and
the number of electrons in the electron cloud or shell if it is balanced. The atomic mass is
the combined mass of all the protons and neutrons in the nucleus. To find the number of

neutrons subtract the atomic mass by the atomic number fo get the number of neutrons.
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1. Complete the table about the properties of subatomic particles.

Properties of Subatomic Particles
Relative Relative mass | Actual mass (g}
Particle Symbol electrical (mass of
charge proton)
Electron
Proton
Neutron

The Atomic Nucleus , Atomic Number and Mass Number

2 Circle the letter of the term that correctly completes the sentence. Elements are

different because their atoms contain different numbers of

a. electrons

b. protons -

c. neutrons

3. Complete the following chart and answer the questions below.

d. nucli

Element Atomic Number of Number of
Mass Number
Name Number Protons Neutrons
carbon 12
8 8
hydrogen 1
6 14
hydrogen 2
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nitrogen 11
1 2
92 146
cesium 82
11 12
a7 108
tungsten t10
45 80
24 52
89 152
silver 107
76 114
1. lons and Subatomic Particles
fon Symbol Protons Electrons Charge
5
K 1+
Ba 2"
o ?*
Fe 2+
£
o”
p”
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4+
Sn

2+

Sn

Br

Mg 2+

i+

Cu

2+
Cu

6+

5+

Mn

Cl

Se
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Kongkaram School Phetchaburi

EIS Teaching - Learning Strategies / Procedures

Subject : History of the Periodic Table of the Element code : 7 30102
Class : Matthayom Suksa 4 (Grade 10) Duration : 90 min
Topic: Element in the Periodic Table Teacher : Mrs. Thupphan Sribua-orn

Learning Objectives
After completing this lesson, student will be able to:
1. Understanding and explain the Element in the Pericdic Table
2. Tell the benefits of the Element
3. Apply the knowledge to the next pericd
Background knowledge
1. Symbol of the Element

2. The name of the Element

No. Teaching-Learning Strategies/Procedures Resources / Time

Materials Frame

1 Starting the Lesson :{Warm-Up)
T: Good afternoon my students
51 Answer

: How's life 7

: Answer

.
S
T:Who isn’s here today?
S: Answer

T

: So, today we will learn about the

Flement in the Periodic
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Lesson Procedure
2.1 (AFUANLBNENTTBY AN9E fo was
dydnwalvetsnn)
T : Students report their observations and
findings from the Knowledge Sheet 1. Then
you find out  “Keywords” from  the
following passaged by underlining and tell
the meaning in Thai.

- Do 15 minutes enough for you ?
S : yinfians Ty
(Teacher walk around classroom and
answer the question)
2.2 After student finish work, \
T: Everyone get into croup of 4. After
group  works are  finish, teacher  ask
everyone. Today | have a video clip on
YouTube for you. Who do you want to
see ft7
T: Are you ready ?
S : Answer
T: Al right, let’s see now. Then teacher
open a video clip on YouTube.
T: Look at the viaeo clip.
S: Look at the viaeo clip.
T:What do you get from the video clip?
Who can tell me 7 raise your hand, please
St:
52
T: gusiniEsy Good / Excellent

- Knowledge 1
- Video Clip
by youtube
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Closure - Worksheet 1
T: After we know the Clement in Periodic | - Domino
table, let 's do the exercise in the | game
worksheet 1 and play eame domino of

element.

S : YfaNT TN

T:Do you finish ?

S 1 Answer

T: Can you take this knowledge to apply

in your next period.

S @ Answer

T: The time’s up. See you next period.

Extension - Worksheet 3

Student do exercise in the worksheet and

check the answer from the teacher.

Assessment
Evaluate by teacher observation and record
student learning behavior from activities

since  Warm-up, lesson procedure 2.1 — 2.2

until Closures,




AARUIN )

ar 1 ol o £ =
M2 19 UTNAFBUIANGAUNTNTINTTLILU



ar ar Q‘ l;“l O
LUUNAEBUINNAHIEVS 1383 Iﬁﬁ\?ﬂ%’lﬁagﬂﬁ)NLLﬁSﬂ’T‘i?ﬂﬁ’lﬁ} MU 30 9o

o & ar ol = o v A EV ™ | 4 V=1
ﬂ'l%‘LLf\N ‘LlﬂLi?)‘uLﬁ9fWH’JU?ﬂQWQJ?}@VIQﬂﬂaQW?jﬂLWHQﬂ@LﬂUQ

1.

ngd nveasaFamvaeaiidunlve fgeUssasdlumsvaanietals
A, Anwaudiniglvidivesidualye
9. Anwunasnniauasiianiarassduaing
A, edevaLTAiEfuIaTed

A 1 1 e =l
4. viadau Lwammﬂwqmamamaﬁqauﬂiwﬂ

2/ ] s ci £ ¥ =% s Pyl r.:ii;
2. fmhmsvnassddualnanaiaduiufirmsasdngunsalisil

L

namnmanaaaseluidelagndos
AL RALEETNASITANINANBINNETBET N,
v, \AngaatamilegafisnarmesmnGena n,
A, 1ingAainansgafnanwoIAB o .

= 1 =)
\fingnainurileganinantvemInioua .

=

3. YouAnRNNTEMIeLUUTaseenalvamandutarinmasveda fAe dole

. uuusiaasweznagasivesiasaiiinnseu wivewondulifiidinseu

U, funaveseymalupsne
A, TURYDILABLURRNAUANN TR IasHESA

1. FNBEnnTauY



117

4. dgdnualivadoivewwmand 3 alla Ao TA  HB  BC
1. A wag B" fdnnuBidnasauwiiy
2. B way C 1Uulelglnuniu
3. ¢ fifwauihnsoutiesiign
folnasugneios
f. w1 win
o 49 1 uay 2
A G0 2 uay 3
1. gnnnde
5. sumalaiidiaudidnaouriiiu
nogNa® AU P
% oNa gNa  oF
A, xCa ZOCa+ ZOCaZ+
Lol S P
6. talalaigneias
2E fu 2D Hulelyund wililulelelnu

+

n,
0. uD fu 1D Lidiuleleln uiiblelslny
o Sy BY lidhlelelnmuazlidulelaus

L 5x i BB duleleln wibiibulelauns

o] 1 o = = =
7. nauwimdnldiludelafinmuenndugnnign
=
. adululasmw
c!t =
¥ Adwing
e
A. AAUIUAWIINTA
4. SeEunusn
& Ly 1 q’j = -:{ s i
8. matfindiUnasuvessmangiy dnswdsuamdanunudele
o ar 4w PO 1 4 as ot | ]
n. fundsnuiededidnnsaulugsedundinuigaindi
1 ar A —y < 3
9. Udspnasruilosininnisasaiussiaillvy
@t o) d; -] B L%} &
A, Sundsudevinlisidnsseuiusnugasinesnesluanmizufea

t «f é = lﬂ‘ ‘4 b el ] @t ot OI
1. Uasewdwuilesnndidnasoundoun 9nsedundenugegdsefundanus



118

9. mgiitaveznendeluildelnegmifentu
. 4 20 39
9, 2 18 54
A, 21 27 29
1. 7 19 5%
10. sgiiliavesneureluil Sddamifouru
1 3 11 19 37
n. Wuslanswmileuniu
. TUINBUNIAYAT IV
a. aglussiurdanuiieniy
1. Hrauddidnaseuiviniu
1. 59 K L uay M favevmou 10 14 wuag 20 maiddiu ‘ﬁ’lﬁ!‘iﬁ)’\‘iﬁﬂuﬂ’l‘m@uﬁ;ﬂﬂ
uay aule muddu
nwy 2 4 8uazeu 2 3 4
%oy 4 8 2 uwaw AU 3 2 4
Aol 4 2 8 uas Ay d 3 2
Ly 8 4 2 uay Ay 2 3 4
12, Tasuuuddnasay S 1Wulusnadela
no 15" 250 35 2p6 3pq
9. 18 25 2[:}6 3[:}4 35"
A 1s 257 3s° 2p6 3p4
4. 15 25 .’Zp6 35’ ?;p4
13, irfinseanivilanang “yazny”
n. wedlualiued
¥, 99Mu uaus
A ous Tuad

1. saEey



119

14, Unineransiinunis i eafnausnaeznayielas
A, lueLtataw
4
9. luead
A, luadd
L7
3 99 n uag A
15. myswlulagudncemudayals
. WasEnay
9. l@aTOLNaY
A, Umtinasa

. dudidnnseu

Lo

16. 5mmy A vewnsniGesdin dnnuBidneseulussiundunuuengarassganu
avealiuaenls
A, WALy
U anas
=
A AN
Il oy
. wWasusUasmuuiinuesig)
17. Tamewy] 1A Gondedaedials
n. laveusanla
9. lavsuaanilailidin
A Lolalu
o A =y v o
4 wiadey vie uffaiinsuge
Tdnsesguasdusdaluiinoudanude 18-19




120

18. sgleagluvjueanila
n omT
9. 59 W
Y
L9 Q

19. swladuunsuddu
. 810 G
1. 599 X
A, 59 M
3. 59 R

20. delagnaos
1. Be, Mg, Ca dnlulanzueaailaifsn
3. Ui, Na, K daifusimueanila
5. He, Ne, Ar dnuiuufiaian
. 123Uz 4
qd 23408z 5
A 13uay 4
 1234upe5
21. foyavedlansuoanilaidudsd
1. Wusmmy 1A
3. YufRsefuihldansazaneiva
Jelagneos
N 1uae 4
U 2 uay 3
A 23 e 4
L 13 uas 4
22. doyavedenzuonnilai il
1. Husemy 1A
3. yhuasetudlduialelasioy

2. F, ¢, Br dmusmualatay

4. T, Cr, Mn §adulansunsddu

2. Wuswmy) NIA
4. § 1 veudsdnnsou

2. Wusemy A
4. 1 2 vauddidnnsou



121

Jalngneas
N 1uagd
Y. 2 uay 4
A2 3 uay 4

3 uaz 4

£

23. Teyavomysinuslay
1. wulusmwmy VIIA 2. wulugiemy VIA
3. fmunethlumaiaufizen 4. 17 nauddiineseu
dolagndes
n. 2 uay 4
U 3 Uy 4
A 23 uny 4
. lume 3
24. swlaindureadarinmutunigamgiiayanudisies
L afuey 2. veavedd 3. #Twu 4. dazdu 5. dada
n. 1 uae 3
U 2 48e 5
A. 3 uag 4
4 3uag 5
25, deladeusslovivasorgiiouviomn
. fudnveadesiy napuUseg e
U. &0 Weon
A NEYUA T
1 lsifidegn
26. dalalildvsslend 99 519 lulnsiay
n. vy
9. @150MNIeEEITIn
A. wrudeansussiansng q

3. T lugneiiwas



27.

28.

29.

30.

122

Woaradauiinln 1l laEnies
n. Woanasaw1 veawedauns
2. WoaHosam
. Weanasaung
3. Wearesaam
o A o Sy [
wiendeglaliussgluvasnilavanlddune-du
f. ooy
9, By
=
A, Gua
4. L5PaUY
wnpailigdeussgluFoune Girship)
= 4 cls [F=Y
. darurnususiuaz el
Q. LU'm'J'wmn'lmLamé‘mlﬁlumﬂ'lgﬂ
a. lhadalumstinufiaze

fasansly

Lo

spiniinudiydediidinedls
n. WuesiUszneuveslilnaiu
[ 3 o=
1. Wussdlszneureadindanyn
A, dwlifainnduasyfidendiid

o 1 @ o o o w 5 =y
4. mmusaunuaugaumamuammuuwma’lmaaﬂ



123

Achievment of atomic structure and the periodic table 30 Items

Answers to each question appear at the end of the test.

1. Electron was discovered by ?
a. Chadwick
b. Thomson
c. Goldstein

d. Bohr

2o _oPoloniom
7 i lead box

:aQQ*'“-c;cgagonal

Flusrescant =
scroan

<B0%faw

Which of these conclustions can be drawn from Rutherford’s experiment___

a. Each atom contains electrons.
b. The nucleus of an atom can be split.
c. Each atom contains protons.
d. Atoms are mostly empty space.

3. An atom has a mass number of 23 and atomic number 11. The number of protons

is 7

a. 11
b, 12
¢ 13
d 1
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4. lons contain different amounts of ————7
a. electrons
b. protons
C. neutrons
d. botha&hb
S Atomicmass=___ 7
a. number of protons
b. number of protons + electrons
C. number of neutrons + electrons
d. number of neutrons + protons
6. Chlorine form a 1-ion. How many electron does a chloride ion have
Y (6 C
a 1
b. 16
c. 17
d. 18
7. What kind of electromagnetic radiation has the shortest wavelength ——0 7
a. Gamma Rays
b. UV
c. Visible Light
d. Radio Waves
8. The planetary model of an atom, with the nucleus playing the role of the Sun and the

electrons playing the role of planets, is unacceptable because 7

a. the electrical attraction between a proton and an electron is too weak.
b. an electron is accelerating and would lose energy.
c. the nuclear attraction between a proton and an electron is too strong.
d. none of these because the planetary model is acceptable.

9. An element has an electronic configuration of 2, 8, 7. Its valency is 7
a. 1

b. 7
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c 17
d 8
10. lodine  has an atomic number of 53. A stable iodine atom has an electronic
configuration of ?
a2 8 185
b. 2 18 18 7
c. 2 8 18 18 7
d 2 8 325
11. The total number of electrons allowed in p-orbital  sublevel is ?
a. 2 electrons
b. 6 electrons
c. 8electrons
d. 10 electrons
12, Ca[ciurﬁ has an atomic number of 20. A stable calcium atom has an electronic
configuration of — 7
a. 1s 25° 2p6 35’ 3p6 as”
b. 1s° 1p° 1d" 1f
c. 15’ 25° 2p6 357 3p6 3d’
d. 15 25 2p6 3s° 3p6
13. This English scientist noticed that properties of elements repeat with every eighth
element. He attempted to arrange the elements using the octave as a basis in 1864,
Whowashe 7
a. Dmitri Mendeleev
b. Lothar Meyer
c. Antione Lavoisier

d. John Newlands

14. This German chemist was a contemporary of Omitri Mendeleev in that he also
discovered the  relationship between atomic mass and elemental properties.

However, he did not publish his results in time. What was his name ______ ?
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a. Lothar Meyer
. John Newlands
c. Antione Lavoisier
d. Henry Moseley
15. The scientist credited with devising the first pericdic table similar to the one we use
today was: 7

d. John Balton

b. Gregor Mendel
¢. Dmitri Mendeleev

d. Ernest Rutherford

16. Which of the following pairs of elements belong to the same

group .7
a. H and He
b. Li and Be
c. C and Pb
d. Ga and Ge
17. Which of the following pairs of elements belong to the same period 7
a. Na and Cl
b. Na and Li

c. Na and Cu
d. Na and Ne
18. Alkaline earth metals and chalcogens tend to be; 7
a. Highty reactive.
b. Moderately reactive,
c. Stable.

d. No answer

19. Which family is the teast reactive ?
a. Alkali metals

b. Alkaline earth metals
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¢.  Chalcogens
d. Noble gases
20. If a beryllium atom and an oxygen atom were to have a chemical reaction,
a. beryllium would give one electron to oxygen.
b. beryllium would take one electron from oxygen.
. beryllium would sive twa etectrons to oxygen.
d. beryllium would take two electrons from oxygen,
21. Which of these elements is the most chemically active ?
a. F _ c. Br
b, d. |
22.  All elements desire: ?
a. To have a noble gas configuration.
b. To collect as many electrons as possible.
¢ To give away 1 or 2- electrons,
d. To be a nonmetal.
23. Which element is not a transition metal ?
a. aluminum
b. iron
C. copper
d. zinc
24. An atom of an element belonging to the alkali metal family has ?
a. one outer shell electron.
b. two outer shell electrons.
c. all outer shell electrons but one.

d. all outer shell electrons.

25. Nonmetals tend to be: | ?
a. Ductile, malleable, and good conductors

b. Brittle, solid, and semi-conductors
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c. Malleable, silvery-grey, and insulators
d. Brittle, gas, and insulators
26. When a metal and a nonmetal are combined, the new compound that results is held
together with: ?
a. A covalent hond.
b. An ionic bond.
¢. A magnetic charge.
d. Chuck Norris,
27. What element is at thetip of a matchstick
a. C
b. Al
c P
d S

28. What elements are made up of bricks and slasses ?

c. P

Q.
¥

29. What’s element made up of the can —__ 7

a. Al
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b. Cr
c. Cu

d. Ag

30. What is the name of the element that is inside the therrmometer

b. Brs
c. Hg
d. Ag



