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CA #1 Study Guide — Atomic Structure, Isotopes, Nuclear Energy, Io.ns,.Oxidation #,
Electron Configuration, ER Spectrum, Light and Equations, Periodic ’Frends.

are 1. How many total subatomic particles tp, n& ¢'s) are in an O-16 atom? P = 3 N=3 €= 8

2. The # of \L determines what element a particle is, the # of N determineés the isotope of that
element, and the # of € determines the particle's overall charge.

o . . . L bZa, ¥
3. An atom has a'mass#0f 62 and has 33 neutrons, and 28 electrons write th’e IS_OtOPIc gotatlon. 29 Cu ..

4. A particle has 13 p, 14 n, and 10°e. What is its maés_#? 271 What is the Cl}lar‘ge? ""’_5_ What ,ele7rn.ent '}S i't? A\

FI‘SOtO e Nucl ‘Atomic - “ “Mass’ 1 Charge # of ‘ 4 vaI- ¢ onsﬁ #of
NaméJ s;;gi: Nuﬁlnl;fr Number Protons ot Blectr Neutr‘ons
. (5)sulfur-32 "5& 3'9- |w*’ 32 2 1L 13 1o
i O O it pa 24 32
. |SNickel-w0 |GyNi™| 28 | Lo | +Y 28
7. Nitrogen-1v| N7 7 | ) | -3 1 10 9
4
8. Locate the following elements on the periodic table. Fill in the rest of the table.: ’ o
4 Element Element =~ ~ " Metal or " Number of Gain or Lose to Oxidation
Symbol Name Nonmetal? Valence Electrons become stable? Number
) C(l‘r K |polassium | metal | lose i
[ Go. | Gllum | meta) 3 lose | +3
‘ Be | Beryllium metal: /R \ose )
I lodine | nonmetal 1 _gain -\

L I - |

9. Where is most of the mass of an atom found? Where is most of the volume of an atom found?

MASS - Nucleus

10. What do isotopes of an atom have in common
@\3 1Sotopes hawve e Same numoer o
ve O different number of neuwvons.

Explain what must happen in order for an ion to have a

Vowume - e\ectroncioud

T posHive- Gfom \0sSes evectrans
(caxion) .

1t=__ 2 ™M= Y-

@. What do we call the horizontal rows? What do thes

Periods. All atoms in o

14. What do we call the vertical columns? What do these-tell us about the ato

Groups/ FOMIliEs. They nave e same g

3d=

\3

L

. .7 15. The atomic number indicated what about the atom? -

e NUMeEr af PYotoNs in an oyom.

L 16. What subatomic particle determines the behavior, or

Tre nUMDeEr of electons

-17. Explain how the mass numbet is different from the average atomi¢ mass:

TNEe MASS H 1S e amount of protons and NEeurrons
average gramic Moss is 4ne ove
Hheir‘apundonce in nature.

energy levels.

erows tell us-about the atoms? .

PEYXiod Qrg iN4ne Same energy

ms? - - .

¥ Varence electrons

properties, of-an atom? *

v

? How are isotopes of an atom different from one another?

£ protons, but ey €ach

positive cl\iargge.' Whai about a négéti\'/e;gharge?
Negative ~amom
. (aniony) .

12. Determine the maximum nurmber of electrons present in each of the first four

0S e\ecion

vevel

0Xx, l'da

: Whereos ine
oL of an iSeropes according, 10
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I8. Write a list of the three types of radioactive decay. Include all information that compares these to each other ,>
(relative amount of energy, penetrating power—what can it be stopped by?, what particle is ejected from the

nucleus?).

Alpha () - lowest energy, can bestopped by paper. FHe ejected from nudeus
Bera (B)-medium energy, can be Stopped by auminum foil. 5@ ejected.
Gamma () - hignenergy. canbe sYopped by Lead/concrete. Energy Wove ejectey .
19. What are the two main types of nuclear reactions? Include all information that compares thése to each other
(location, atoms involved, whether a chain reaction occurs).

issign — When avy nucleus is hi+ with a neurton and Splits. This
Fission = Y e rer huclei, neutrons. and energy! Tmis (s acnan
y. reaction Hnat ofturs 1N power pants \oomios. )
Fusion-when 2 light nuctei (like Nydrgen) Combine. TiS happens in Sun/stars

20. What happens to the nfass number and atomic number of an atom that undergoes beta decay?

mMass # - adoesn't cha atomic # - jncreases oy |\

21. What happens to the mass number and atomic number of an atom that undergoes alpha decay?

MOsSS # - decreases oy Y4 QYOMIC ¥ - decreases by 2
22. Write a nuclear equation for the alpha de.:ca)./ of Plutom'urh—244 2::‘)“ — :He ] Z:S.U. "

@ Write a nuclear equation for the beta decéy of Carbon-14 ‘3 cC— O‘e 4 lg

24. What are some examples of practical uses for radioactive elements? (Alpha, Beta, Gamma)

o ~SMmoke dereciors - medical Scans ¥ - syerilizarion
25. Determine the percentage of a radioactive isotope that remains after 3 half lifes.

“.‘2 5 5 °/° :‘v’;::: ; B . » :
26. What is Einstein’s W?n? What does each variable represent? What does his equation describe?

E=mc? E:=encrgy m=mass c=Speed of ligny '\'ms_ssgw OmMouIN ot energy
27. What are thEco]l e 01 cplored,wavelengths given off b;glemer%'v\v n ey'grrgg)\(c‘it!e%sfmqss"l ‘

fqucstion 16, and removes all the .e’x;:itéd wavelengths from the
8 - S0V

54 the terms ’eﬁ?’fgy levels, electron, wavelength, and :
MANer 40 \Ower enevg \eVve\,

umbar‘»of g_l¢ctrons they can ]‘:xold.
DitaIS: (0e” $=Torvitals: e
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37 Wri
Write the complete electron configuration for Boron:

Nw 1s%28% 29"
@ rite t;'le complete electron configuration for Cobalt:
o 1 ST 252 2p% 35T 30 152 397
by - In the following orbital diagrams, determine if they are written correctly.
€y are not, then list the violation.

L _
s 2s | » £cAtons Need ¥heir own Oroital

CH U Elechmns need e some SPI0

f
‘ If they are, list the element. If

s 25 2p
LA RIS AN carben
1s 25 2p

40. What is atomic radius? Which element on the periodic table has the greatest atomic radius?

The size of e atom. Francium is e \argest arom.

41. What is ionization energy? Which element on the periodic table has the greatest ionization energy?

The energy Needed 1o rermove an erectron $m an aifom. Helium has ineignest
42. What is eleCtronegativity? Which element on the periodic table has the greatest electronegativity?

The qoility 0§ On AFOM 10 GYYACH & PAIr 0F elecrrons. Fiuorine Nas¥ne nignest.

43. Using these three elements; answer the following questions: Calcium, Arsenic, Bromine

/K A) Which will have the lowest electronegativity?

Caiclum
B) Which element would have the greatest nuclear pull (force)?

promine

C) Would Calcium’s ion be larger or smaller than the original atom?

smaover
Using these three elements; answer the following questions: Oxygen, Selenium, Sulfur

A) Rank these elements from the lowest to highest electronegativity:
selenium, Suifur, 0xNgen

B) Rank these elements from smallest to largest atomic radii:

O)W%Gn , SUIfUYr, Selenium
C) Would Oxygen’s ion be larger or smaller than the neutral atom?

Larger

What causes nuclear pull in increase as you move across a period?

MOYe PYOtonsin 4ne NUCIEUS pUINNG ON FNE same Valerce s'el\

Explain what the “Shielding Effect” is.
The core elecirons Shied 4he vakence electrons from

e pull Of ANe POsiHivery Cnarged nuciens
47. HONORS: If a wave has a wavelength of 2.71 x 10" m, determine the frequency of the wave. (C =3.0 x

108 m/'sec) . .o x‘ot m 1
ik = 2 S =jux\0nz
L A 27x0%m
48. HONORS: Determine the energy of the above wave using Plancl’s constant. (6.625 x 103 J * sec)
g=hf = (6.025%0 1 F9)(L0x108s™) = 1.35x 107 F




