The Material World: Name: S/)c,u;mp/VS
1) Atom & Elements: Review Exercises

1) What is the primary difference between Aristotle’s and Democritus’ theory of the structure of matter?

Aaibolle : [letter. Con be (o AR rever
Democ rihun: Lot r/:«’[\ e “An:zéi:”{_“f:‘qgﬁ,)_mia{

2) Three conducting spheres M, N and P are used for an experiment in static electricity. The following observations
are made : (refer to Static-Electric series)

- Sphere M is repelled by a glass rod which was rubbed with silk.
- Spheres M and N attract each other.
- Spheres N and P attract each other

What electrical charges are there on the three spheres?

M: (:l'\, N: (-“ ) P C+ )
3) Who discovered the nucleus? / QQJ%\M
4) What is an electron? f\ejadll‘uefg\ C‘W‘_}I@ﬂ/ Sd 6—634»-\"(_ pwj-%

5) Are protons found inside or outside the nucleus? @) (“069

6) What is the primary difference between Dalton and Thomson’s atomic model?
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7) What is the positive terminal of a cathode ray tube called? /4Mp((

8) What is a neutral atom? Sy amuﬂé o‘F Pm{ovdj )Q eQ’.a('M

9) Is it possible to move protons from one piece of matter to another? A/ (0]

-10) What is the charge of an atom which loses 2 electrons?  * D\



11) According to Bohr, the specific spectral lines emitted by different elements tells us what about
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12) Briefly define the following:

Element: U/uqu{ ﬁ%& P]C a)lé;—m ({ &_O-f"' ﬂ enorc M’

Compound: 0y A_’[g.[‘ﬂ LAAOOP" D OF N';“"M MM)&,&M/

13) Using the symbols of the elements below, draw the following molecules.

O Hydrogen @@ Oxygen @ Carbon

O || 8 || dag 0

Hydrogen gas Carbon monoxidegas  Carbon dioxide gas hethane gas
H, CO CO, CH,

14) When any two of the substances trom the tollowing list are rubbed together, the one that 1s higher on the list
becomes negatively charged.
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If you rub a rubber ball with a woolen sweater, how will the ball behave towards a glass ball that has been
rubbed with a silk shirt? & Lher Glass
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15) Describe what is happening in the following diagram where a u
_|_

positively charged plate is placed next to an active cathode ray tube:

- ggﬁi-%l\_,

\ Dalton ) \ Thomson ) k Ru:herford j

e ' ) (e
4 ) 4 | *;FL)- (.__‘/i’n“"



17) State 3 properties that atoms have as using Dalton’s atomic theory of the structure of matter :
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1 8) Explain why a nylon ruler and a piece of wool become oppositely charged when they are rubbed together. Your
answer should include a diagram of the situation before the objects are rubbed together, a diagram of the situation
after they have been rubbed together and an explanation of what happens when the objects are rubbed together.
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19) For each of the questions below, choose one of the following possible charges (POSITIVE, NEGATIVE, OR
NEUTRAL) for the object mentioned:

a. After rubbing her feet on the carpet, Daniel’s body acquired a charge: C—" )

b. A piece of plastic was repelled by a positive piece of plastic. C + /

& When rubber is rubbed with silk, rubber gains electrons from silk. That leaves silk with this
charge: e(\

d. This object has less protons than electrons: C" )

e. Object A repels a positive charge. Object B attracts A. Object C repels B. C= (— )

5 If little pieces of an object are attracted to a negatively charged comb, then the object can be either

()

20 | Ifan atom contains 33 protons and 42 neutrons:

What is the Atomic Mass? ? 5

What is the Atomic Number? » ?) ?)



Several models have been developed to represent matier. The following information
relates to two of these models.

Model 1: Matier is continuous. Everything is made from four elemeants: water, fire,
air and earth. =

Model 2: Matter is composad of atoms. An stom consisis of a nucleus in which protons
and neutrons are found. Elecirons spin in shells (energy levels) around the
nucleus. '

With whom is each of these models associated?
a} The first with Democritus and the second with Dalton.
b}  The first with Democritus and the sscond with Rutherford and Bohr,
@ The first with Aristotle and the second with Rutherford and Bohr.
d) - The first with Arisiotle and the second with Dalton.

Which of the following best describes Dalton’s atomic theory?
a) Matter consists of atoms contzining positive and negative charges.

b}  Matter consists of atoms that contain a positive nucleus and elecirons that
maove freely about the nucleus.

¢)  Matter consists of atoms that contain a positive nucleus and electrons that
move within different energy levels. '

Matter consists of atoms and all atoms of the same element are identical.

The apparatus illustrated below is used to study the behaviour of alpha, beta and gamma
radiation.

e b

The radiation that passed through the wooden scraen was not deflected as it passed
through the electric field.

Which of the following types of radiation passed through the wooden screen?

a} Alpha radiation @ Gamma radiation
k)  Beiaradiation d)  Alpha, beta and gamma radiation

Which of the following are characteristics of Thomson's atomic maode!?

Electrons revolve around the nucleus.

The mass of an aiom is concentrated in the nucleus.

Atoms can lose or gain electrons.

An atom is almost completely empty.

An atom is a positively charged sphere conizining negative pariicies.
Electrons move within energy levels.
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The illustration helow shows radiation from a radioactive point sourca passing through an
25 elecric field. Which of the following corractly describes the rays formed after the radiation
has passed through the electric field?

+
a} Ray1: negatively charged gammarays ¢} Ray 1. positively charged beta particles { }
Ray2: neutral alpha particies Ray2: neutral gamma rays _L 1
Ray 3:  positively charged beta particles Ray 3. negatively charged alpha particles 3 ! ,
@ Ray 1: negatively charged heiaparticles d} Ray 1. negatively charged alpha particles - 3
Ray 2. neutral gamma rays Ray 2. neutral beia particles 'T‘
Ray 3.  positively charged alpha particles Ray 3. positively charged gamma rays [ }

26 Two charged spheres, A and B, are suspended.

When they are near one another, they repel each other. A third charged sphere. C. is
brought close to B and an attraction is observed.

A = B C A c o A * 6
From this experiment, what can be concluded about the charges of spheres A, B, and C? (9 hep ¢ ?(“ A"H"“KS)

27 Which of the following is a characteristic common to both the Thomseon and the Rutherford
models of the atom?

The atom is made up of positive and negative charges.
5}  The negative charges are evenly distibuted throughout the atom.
c)  The elecirons revalve around the nuclsus.
d} The nucleus of atoms is made up of protons and nautrons.

28 | The resulis of an experiment dealing with radioactivity are illustrated below.

‘“Whiat can you conclude from this experimant?
a)  The atom consists of a nucleus and ~‘ecirons.
@ The alpha and beta radiation is electric —"ly chargad.
i The alpha and beta pariicles and the gamma rays have different masses.
d}  The alpha, beta, and gamma radiation can penetrate matter.

29 The following statements refer to atomic mods 5.

1. There is a nucleus at the center of the afom.
2. The nucleus is very small comparad with the size of the entire atom.
3. The electrons are located in energy levels around the atom.

Which of the statements above apply to Rutherford's atomic model?

1and2 ¢ 1and3
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30 Thomson's atomic medel could account for only some of the facts about the hehaviour of
matter.

YWhich of the following statements describe the behaviour of matter according to
Thomson's model?

Matter is electrically neutral.

Matter emits radiation.

Each element that makes up matter emits a unique spectrum of light.
There are different isoctopes of each element.

An atom contains positive and negative charges.

Static electricity is found in nature.

a) 1,2, and4 ¢} 2.3znd4
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Several scientists have proposed a medel to describe the structure of the atom. Which of
a1 the following is the description of Rutherford’s model?

a) Anatom is composed of evenly distributed negative and positive charges.

b)  An ztom is composed of positive parficles concentrated in 2 nucleus and
negative particles moving within different energy levels,

@ An atom is compesed of very dense positive particles concentrated in a
nucleus and negative charges moving freely around that nucleus.

d) Ansiom is indivisibie and the atoms of the same element are all identical.

3 Fill in the information for the following Elements and then draw the atomic diagram (nucleus & electron

configuration) for each.

a) uar)«f\ ATOM
Atomic Symbol: Ar

Atomic Number: KL
Atomic Mass: ‘tO
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b) HELIUM ATOM

Atomic Symbol: Bg

Atomic Number: 9.
Atomic Mass: “

#of p*: a
#of e: &
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Atomic Symbol: _ﬂ&
Atomic Number: 12
Atomic Mass: 2“*
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