Study Guide — Chapter 5 (Models of the Atom) Part |

gchemchp5SGPt1Corwin.docx

Name: /CQ/B/ Date: Period:

1. In 1808, John Dalton published his atomic theory in the textbook entitled Iq g/ s ;/sﬁt,m of

Chemica! Bh1/ps 0/M/y

2. Which one of the following statements is not part of Dalton’s Atomic Theory? (Circle the correct letter choice)
a. Matter is composed of atoms.
b. Atoms of the same element have the same properties.
c. Atoms of different elements have different properties.
@toms change into other atoms in chemical reactions.

3. Which one of Dalton’s Atomic Theory statements is crucial in explaining the observations summarized by
Proust’s Law of Definite Proportions? (Circle the correct letter choice)
a. Matter is composed of atoms.
b. Atoms of the same element have the same properties.
@Compounds contain atoms in small, whole number ratios.
d. Atoms are tiny, indivisible, indestructible particles.

4, Referring to the statements of Dalton’s Atomic Theory in the textbook, identify the incorrect portion of
statement 1 that Dalton was unaware of at the time.

Atomare. "Dlestinetille” ZL% Can b broken down ity orotoms newbons LS.

5. Referring to the statements of Dalton’s Atomic Theory in the textbook, identify the incorrect portion of
statement 2 that Dalton was unaware of at the time.

///A%MJ 1/7%. Same C/emm//mt /M/ /M/c/e - ‘/76?04;7&//%/‘ 14 m«néer o([/wﬁffmg
Fsotopes

6. J.J. Thomson identified cathode rays using a cathode ray tube. Through his experiments he was able to

determine that cathode rays have a /72747#/ ve charge and are deflected by
£ / Cé?lrl 3 and __ /14 ? M'f/c fields. Using physics equations, he was able to determine
the £, 447(/ 7L 0 WA SS ratio of the particles in the ray. Cathode rays are composed of particles
Msrﬁv‘e e fond W/M}ﬂf"l"'+ \
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7. Based on J.J. Thomson’s findings, he developed an early model & Z
of the atom known as 7A< Ip/um gp/a/m,q M 0%‘—’// : © 1 e
v e
Sketch a diagram of this model in the space to the right. S




8. In 1911, Robert Millikan determined the ij” 71/ on an electron using his famous

. =y
ﬂ;/ Dﬂ’f experiment. lts numerical valueis_—/- 602X /(0 9C

9. Using the results of the Millikan experiment, the na £s of the electron was calculated to

be DX 2P

10. In 1909, Hans Geiger, under the direction of Ernest Rutherford performed the gold foil experiment in which a

thin sheet of gold foil was bombarded with /2 /, y7) /wu particles. These particles are actually

/ Wliu m‘ N CLOJ . The results of this experiment prompted Rutherford to declare, “/t was almost

(2protoms [ 2 namdrns)

as incredible as if you fired a 15-inch shell at a piece of tissue paper and it came back and hit you”, referring to the

fact that ﬁt wes ot u;@;afmé, 7‘&44@44 ,pa,r//ci[e s 1o e detlected bact

11. The results of the gold-foil experiment led to the discovery of jj& nucleus of the @tm/

12. The proton has a ,10 s /"t e charge that is equal in magnitude but opposite in sign to that of

the ¢ /u:Frm’L . However, the proton is / g Sé times more massive.

13. Rutherford could not account for the total mass of the atom because at the time he was not aware of

/7614*’ v $ , which were later discovered by J;mu ( Aa/wni;é. in 1932. These
particles have Z2€ro charge, and have a mass that is only slightly larger than that of a )0)’97" on

14. Briefly describe the components of the “nuclear” model of the atom:

S)m//nuc/ws Co'n%:zmmﬂ prm‘mc ? feutrons w/&ée@z s 2t sm& &/Mcég;.

15. Write the atomic symbol for oxygen-18 in the box to the right \
using the 4X notation given in the textbook. /8 O

4
Determine the following:
Mass number: / g Atomic number: ? \ /
Number of Protons: s Number of Neutrons: __ /0 Number of electrons: ?

16. Isotopes are defined as atoms of the same € / emem‘ (7‘ /Pﬂ)that have the same number of

1 M?LO'?S but differ in their number of /?C&{‘)LrOﬂS
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1. The distance between any two consecutive, identical parts of a wave is known as the bwt,u{/mlq#\.

2. The number of “cycles” of a wave that pass by a point per unit time is known as the wcy

3. An electromagnetic wave is a _‘tra,n.s\zegﬂ (transverse / longitudinal) wave.

(snusaidal) ;
4. An electromagnetic wave has two components; an B/IUJ'H ¢ field and a
(]
\maq’ Mfl’ 1< field at right angles.

5. The term that is used to indicate that electromagnetic waves do not need a medium to travel through is known

as QQ,F‘ Progw“v’lg

6. Rank the following regions of the electromagnetic spectrum in terms of increasing energy with 1 being the least
energetic and 7 being the most.

O Radio _\ Ultraviolet_S_ Microwave_d. _ Gamma_7__ Visible ‘/ Infrared 3 X-ray (9

§ 2
7. All electromagnetic radiation travels at the same speed of 3.00%x10 mls = C (give value).

8. Blue light has a }\ l’% l\W energy than red light.

9. As the energy of electromagnetic radiation becomes greater, the frequency becomes

L\ l‘g l'lt’/r and the wavelength becomes Ql’) or't"&r’

10. Einstein showed using the photoelectric effect that light has ?&r}:t olg, properties and that its energy is

carried on the 7£ rb?uem °‘f} of the wave as opposed to “classical” waves where the energy is carried

on the 4m ,ﬂl '.1L Mdb of the wave.

11. Niels Bohr determined that the orbits of electrons around atoms must be _ 4§ L{/.ornz '.?- (’,d
meaning that they can only take on certain specific values.

12. Colored lines from an electrically excited gas as seen through a spectroscope are actually ?Aofoﬂ S

released Bu’ -Lxc”-cd dadwns +mn.sih'anm31 aloum 4o lowrer enerng /€V6/S-

O 13. Louis DeBroglie and Erwin Schrodinger showed that electrons behave like __ {paare S

a'f ,pra ba,b} / 17“51_ when in motion around an atom.



For each of the following elements give: a) The Bohr Model electron configuration, b) The Wave Mechanical

Model electron configuration, c) The spectroscopic (s,p,d,) notation, d) The condensed (core) notation, e) The

Lewis Dot representation and f) The spectroscopic notation for the element in its charged isoelectronic noble gas O
state.

1. Lithium, Li  (3)
Spectroscopic: lczs :
Core: [Hel 2s'

Lewis dot:

Lie

>
Isoelectronic: |s* or [Hel <N ¥ T
(1+ State)’ ey Wave Model

2. Nitrogen, N (1
3
Spectroscopic: B i P

Core: D"e-] 42s%2 Fa

Lewis dot: -

oNo

Isoelectronic: 7 5’2251 Z Pb 0% EN&]
(3- s-ha+e)j

Bohr Model Wave Model
3. Magnesium, Mg  (12)

29 by %
Spectroscopic: Is*2s ZP 3s

Core: ENaj 3g™

Lewis dot: ()

aM%

2
Isoelectronic: , SZZ S ZP b iz EM&] j
; ( 2+ Sdate)
4. Fluorine, F (§) Bohr Model Wave Model
-
Spectroscopic: Js*2s §5l P

Core: C—Hej 2s%1p o

Lewis dot: 3 F °

Y

Isoelectronic: 1522522'065 or ENE']
(1- stared’

Bohr Model Wave Model



