The Material World: e, Ooc /U<
1) Atom & Elements: Review Exercises

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

- 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?
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3) Who discovered the nucleus? IQ“)@L\B‘#

4) What is an electron? J%_p}tulﬁg c,‘.#p/ f;ub"-l‘gt-a'{. Mo&

5) Are protons found inside or outside the nucleus? .11.-1 j‘rbEE

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? /‘in‘f({

B) What is a neutral atom? _ Sylle@ ﬂwﬁ"{i E'F Pm‘!bivﬂ )QQ@.d\{IM

%) Is it possible to move protons from one piece of matter to another? /{} 0

10} What is the charge of an atom which loses 2 electrons? ¥ :-.l




11} According to Bohr, the specific spectral lines emitted by different elements tells us what about

electrons? s
MJM
12) Briefly define the following;
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13} Using the symbols of the elements below, draw the following molecules.

OHydrogen @Oxygen @ Carbon
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Hydrogen gas Carbon monoxidepas  Carbon dioxide gas Methane gas
H, coO CO, CH,

14} When any two of the substances trom the lollowmg hst 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 withasilkshin? () {hem 0o btdemc oA,
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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: =+
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16} Draw the atom as proposed by the following scientists (include charges where necessary).
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1'7) State 3 properties that atoms have as using Dalton’s atomic theory of the structure of matter :

18} Explain why a nylon ruler and a piece of wool become oppositely charged when they are rubbed together. Your
answer should inclede 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: (_-' )

A piece of plastic was repelled by a positive picce of plastic, l':‘i' ]
When rubber is rubbed, with silk, rubber gains electrons from silk, That ]:a'e:s silk with this
charge: {_'_"' J

d. This object has less protons than electrons: l':._' }

c. Object A repels a positive charge. Object B attracts A. Object C repels B. C= ("- )

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

() o

20 | Ifanatom contains 33 protons and 42 neutrons:

What is the Atomic Mass? ?5

What is the Atomic Number? A 2) ?}
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Several models have been developed 1o represent matier. The following Inforrmation
redates to two of hese models.

Modal 1: Maiter is conlinuous. Evenyithing is made from four elements: water, fire,
alr and aarth.

Model 2 Mabter is composed of atoms. An 2iom consisis of 3 nuclews Inowhich profons
and neulrons are found. Blecirons soin in shels {energy levels) around the
nuclets.

\With whom is each of these modsls associated?
a)  The first'with Democritus and the secand with Dalion,
B} The first with Democriius and the second with Rutherford and Bohr,
@ The first with Aristotie and the sacond with Rutherford and Bohr.
d) - Tha first with Aristotie and the sacond with Daiton.

Which of the: Tollowing hﬁtmmmmmﬂ'ﬁ
a) mﬂmmmmmmmm.

b} Mater consizts of atoms that contain 3 positive nudeus and slacions that
move freety about the nuckeus.

c]  Matter consists of stoms that contain 2 positve nucleus and sfecions that
mawe within different energy leveals.

Mattar consists of atoms and all atoms of the same alamant are identical

The spparatus Hustrated below B used fo study the behaviour of aipha, beta and gamma
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The radistion that passad through the wooden screen was not defiected as i passed
throligh the alaciric fisld.

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

a) Alpha radiation @ Gamma radation
b} Betaradiabion d} Alpha, beta and gamma radiagon

g+

YWhich of the fTolowing are characierasics of Thom=on's atomic model?

Efeclrons revoive around the nuclaus.

The mass of an atom is concantrated in the nucleus,

Adorns can lose of gain elections.

An atom is aimost completely smpty.

An atom is 3 positively changed sphere containing negaiive particies.
Blecinons move within energy levels
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The Husération mmmm:mmmm thraugh an
25 elactric flald. Which of he following cormectly describes the rays formed after the radiation
-~ has passed through the elecric fald?
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a) Hay1l. negatively chargedgammarays ¢ Ray1:  posiively charged beta paricles (+)
RayZ neutral aipha particles Ray2  neutral gamma rays R [
RayX  posiively churged beta parbces Ray3  neatively charged aipha particles m Ei

. negatively charged betapariicles @) Ray 1. negatively charged alpha particies

@ Eﬁ“? neulral gamma rays Ray 2 neutral beta particles T 3
Ray3 positively charged alpha particies Ray3:  posiively charged gamma rays -]

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

When they are near ong another, they repel each other A third charged sphare, C. 15
brought close to B and an aftraction is observed.
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models of the atom?
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The negative charges are evenly distributed throughout the asom.
€}  The elecirons revohwe arcund the nucieus.

d)  The nucleus of aloms is made up of protons and nevtrons.

28 | The results of an experiment dealing with radioactivity are ilustrated below.

WWhat can you conclude Trom this experiment?
al  The atom consists of a nucleus and ~'actrons.
@ The aipha and beta radiation is electric "y charged.
The aipha and beta paricles and the gamma rays have different masses.
d}  The alpha, beta, and gamma radiation can penetrate matter.

1. There is a nucleus at the canter of the atom,
2 ﬂwmummlmmmmmedmpfmmhahn
3. The electrons are located in energy levelz asound the stom.
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Thomson's aonmic model could account for only some of the facs abot the behaviour of
rrigther

mwmmmmmmmmmammmm
Thomaon's modal?

1 Matter is alectrically neutral
4 Makter amigs radiation.
3. Each element that makes up matter emits d Uripue spectrum of Tght.
4. There ans different isolopes of each slemant.
5 Maﬁﬂmpﬂﬂiﬂiﬁiﬂﬁ&mﬁm
g Siaflc electricity & found in nature,
1,2 and 4 E} 2 3andd
by} 1.5 andG a) 3.5 andg

Several scentists have proposed g Moo 10 describe the stnucture of the atom. Which of
he folowing |5 the description of Ruthedord's model?

a) Mﬁmhmﬂwmmﬂwuam positive charges.

&} Anstom is composed of positive parficles concentrated in a nucleus and
negative particles moving within differant energy levels.

@ An atom B composed of very dense pesitive particles concentrated in g
nucheus and negative charges moving fresty around that nucleus.

d}  An atom is Indivisible and the atoms of the same slement are all identical.

State the number of protons, electrons, and neutrons for each

lodine
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Identify the following elements




14 | The following represents the spectral lines of | iydrogen as proposed by Bohr

Viclet Blue  Turguoise Orange
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True or Falze

3 & re]
- wavelength, A (nm) &

I orf T} &) The spectral line colours of Hydrogen depends on the size of the electrons
@or T b) Elements release light when their electrons become excited,

T ofE) ¢) The number of spectral lines that an element has is equal to the number of electrons for a given element,
{(BorF d) Each element has its own unigue spectral lines, These lines are a characteristic property of the element.

| 15 I Fill in the information for the tollowing Elements and then draw the atomic diagram {nucleus & electron
configuration) for each,
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