Final gy
a
M Study Guige (CP and Honors)
— Name: K E \/ e
fementg in Science;

Determ;
ne the correct number of significant digits:

a. 35656:
-5 c. 23000=__

b. 0.00201 = 3
2. Record your answer in Hom Sorred MG ibe oot N 34000=__ 5
3. 3.5+2003= umber of significant digits:
e 18.00
b. 2.35x 1200 = _2800_ c. 100.50-22.445=_15.
d. 80.626/21=__ 2.3
Atomic Structure:
3. Listt . _
he three subatomic particles, their location, their charge, and their relative size compared to each other:
Particle
Location Charge Relative Size (amu)
Coton NUCI-eUs + |
Neurr on Nucieds ) '
| EltcTon Elecimn Coud - 0
4. Name the group each element is a part of, write the number of valence electrons and determine the oxidation number.
~A) Nitrogen B) Calcium C) Chlorine D) Neon E) Iron
N ﬁroqen famiy  Akaine Earn Ha\oqcns Noble bases Transif1on Me\al‘

5ve”  /-30x# Merals _ B 30§ valence e
Fill in the blar4$ with the correct t%’n\mlsg:' / 7 Oi‘ﬂ A Ve/ Ty e /ﬁ OX# Od'\d OX¥H VQXY

5. 0dnmiC FF s equal the number of protons in an atom.

€ afomic
G.GY Cr?ﬂ ass is the average mass of all the isotopes for a particular element.

7. mass 3 s the sum of the protons and neutrons of an atom.

8. .| S“:t!! ‘Zﬁs are forms of the same element, but different numbers of neutrons.
i 0 nS are atoms that have gained or lost electrons.

9.
10: __‘_Eam.'_hﬁs—— Vertical columns on'the periodic table. All elements inthese columns have similar praperties.

11 _pﬂnﬁ_dﬁ_ Horizontal rows on the periodic table. All elements in these rows have same # of energy levels.
12 _’Ql__j‘i__ Term for the number of electrons gained lost or shared in order to get an octet.

VA HNCE _ are the outermost electrons for an atom.
Lo yurtAab > .
e of bonding where electrons are transferred. Formed between a metal and nonmetal

13

e, _iQNIC e

- val ' 1 of bonding where electrons are shared. Formed between two nonmetals.
15, COVAIENT tyee

” ?&M‘ The equation for this is (Experimental / Actual) x 100
’ +  oxidation numbers. These atoms lose e

j S aretothe left of the staircase and have
17. mﬁa_—————-

IS are to the right of the staircase and have
18. |
nts that touch the staircase. They have properties of both metals and nonmetals.

9 mﬂiﬂﬂﬂ)ﬁ_&. are the eleme
1 - . . .

the sum of the oxidation numbers in an ronic bond.
20. ’,Zflp———

oxidation numbers. These atoms gain e".



49. pgt
Which molecule of the pair has the greater bond polarity,

explain why.
A) Carbon Disulfide ¢ y

r Suifur and flummne have a

n elech'oncgq—hmy » Ging v

. ‘ 0l
) Boron Trihydride or(Ammonia (NHs) peranty.

Chemica| Reactions:

reater differente
ggrewfc" panel

For the followi
o ng, t
lowing, alance and classify the reactions:

50. /A ST 1 o> 2 co; + B Ho Rxn type:_COMbUSTI 0N

1. L wer +___CalOHk & _ H0 + CaBr2 Rxntype:_Q o1d Pase

52. D Po+ 2 Hpoi> 3 o+ Pba(POs): Rxn type: Sing i€ repiacement
33. 2 ABrs+ D KS0.> Lo KBr+__ AI(SOu)s Rxn type:_ AOUDI€ rgplaccmcn’f
S54. 2_ Hga+ 02 > _2 Hg0 + 2 4, Rxn type:_.wje_fe_p]ﬂcme"‘t
55. &_ N:Qs = 0 +_Y N

R¥n type: S\hon
Translate, predict the products, and then balance the equation. Include states of matter!

56. Potassium reacts with Aluminum Sulfate =

LK@ + AoS04sag = 3KS04 g + 2RV
57. Silver Mitride combines with Magnesium Sulfite =

2 A9 3N(%) + 3Mq\303(aq,) — 3 Aglgoa ) 1 MgsN2(ag)
58. Phosphoric Acid reacts with Barium Hydroxide >

2 H3P0y (ag) + 2Ba(0H); —> LHORy + a3 (POy)2 (ag)

h ctions below identify the oxidizing agent, the reducing agent, what has been reduced, and what has been oxidized.
For therea ’

0 %1_);:3@;2' NA& = oxidized pecause 11 105€S lectrons
59. 4Na+ Uz

(reducing aqem“)

0 = reduced because it gouns electrons (ox.asﬁ,ﬁ)
| 0

+
eo.+|\%g(NOs)z+(2)U'>2“”"3*“"3 L1 = oxidized [ reducng agent
mg= reduced / oxicizing agent

ing two reactions, determine the Net lonic Reactions:
i

HONORS: For the follow (OH)2 + 2NHiCIO3

61. Mg(ClOs3)z + 2NH4OH > Mg "
Mg" z (a%) ¥ Q_OH (a'nb) e d Mq( OH)Z (s)

4> LizSOs + BeF2

62. 2LIF + BesO




21, Fils
illin the followlng table:

e m ATOMIC # MASS # PROTONS ELECTRONS NMW
Nickel- 59 | am | 59 | = o T A —
SOum-33 B2 s | w | Lo | w | o0 vz |

Prosprnasz3 25 5 T T T e T

Periodic Trends ang Light:

22. E i ;
bxi,::\fn the difference between electronegativity and electron affinity. In what directions on the periodic table do they
O—Ohbrmcrease? Electroneqativity 1S the +endency for an atom’s nucleus 0
e|eca%’rf‘ﬁé€£ﬁﬂ’bns M ANOTHER iu’om INto & cé')cmmal bondJe\/,\é“c@#%f}f
Nit+y i3S the un+ ofenergy needed +o gadn o '
‘rhe%%om mcrecn’e i %d

o01h from_ | ( top-
23. Define ionization energy. In what dir@tiong(mf’f;hg;oergdﬂ gEe does it incegel’?,—om P an electim.

Ionization energy 1S the amount of enerqy required 1o yemaove
13T ionization enejléy inCreases from 1ef+ ymgﬁ+ and from borom fe 1P

24. Identify the element that has the highest: A) electronegativity, B) atomic radius, and C) ionization energy.

A) Fluonne B) Francum C) Heuwm

25. When an atom becomes a cation, what happens to its # of electrons and its overall radius? When at atom becomes an
anion, what happens to its # of electrons and its overall radius? Ca110NS 105€ electrons and so their
afomic radius d-ecreases hecause +neY have 1ess energy levels. AnionsS
gai N ejecTons and+heir atomiCracius increases because €lecrrns
hn

26. Descgi;ll)e %e cgm e%”p‘rgtgss !nnwrm\eangt%{)n’)o?somn%m gi\ll—g/ !fﬁf’ght, as they do in many streetlights.
nen on electron Fans £rom +he excited Staie +0 A lovwer energy 1evel,

1+ feases enerqgy- , _
) énr:?q 7 1S refeased n+he form of a photon (VISIBLE LIGHT)
27. HONORS: Using the equations ¢ =Avand E = hv if a ray of light has'a wavelength of 7.00 x 10" m, what is the frequency

of this wave? What is. the energy of this wave, where his planck’s constant and = 6.626 x 10°?

cC=2AV i E=hv_ )
3.00 x10% 2 =(7.00X10 m)V E = (.20 X107 ) -8)( 429 xi0't57')
= y2axi0"s™ £= g.3uxw3J

ives off a unique set of spectral lines which show the individual colors of light given off by the atom.
28. Each element give f spectral lines would look like from an absorption spectrum and an emission spectrum. Label which

ataseto
sketch wh and which would be black.

parts would be colored
Absorpﬂon
it i i ".\‘ Hl 4
rrss! o Ll
WANe
A each cotored hn€ S tahsec Whgnnqan

of vissbie 1! o excited Stare
e T G o iy )




Flectron 2C°“ﬂlur-tlon and Orbital Diagrams:
9. Write the full electron configuration for the following elements: Mg, Fe, and Br
M3 157 252 2p 352
Fse T 152257 2pUBsapUusiad’
Y8 28t 2 2 200 )32 R
30. Write the noble gas ebﬁwﬁinfﬁ?ﬂbﬁ%mﬁm noﬁe gas a5 a shortcut) for the elements In, T2, and T

I el 552 4d ' 5p1

Ta Exed st UM 5d 2

Ti [ard us*3d2

31. Draw the noble i
gas orbital diagrams (boxes and arrows using the noble gas as a shortcut) for: S, As, and Zr_
S CnNel @ (At i As [Ar) @m V_re)jj Zr[w‘j&}lﬂﬂ%’iﬂ
36

as 34 5s
32. ;Describe Hund’s rule, Pauli’s Exclusion Principle, and the Aufbau Principle for orbital diagrams, and show an e)gcript‘e .
OF 2ach where it is not being correctly followed. POl €X(IUSI 0N PPNCIPle © WNEN & AL iin
Hund's Ruie : eve yriba Abpdrin i\ e ons musr il i
X k& e paired, fney fousr N eciTon el
1 & DI 1 © odgﬁor%.% g%ms. A Jowest Enetgy Y
Vio\dhoy: B ® | Al W @]1’] L
S vidianon: |s 2s 20 vigiahon-

: |
Using the example of Arsenic (As) above, how many valence electrons does it have? Which orbitals are included | S

number? ArSENIC has 5 valence eecitons jocated in +he LS and 4

Sublevels .
As Ta) M o] (AhE )
s 20 Up
34. An orbital is one region where a pair of electrons are most likely to be found. These orbitals are grouped inte sublevels
based on their shape and the order they are filled. How many orbitals are in-each of the 4 different sublevels (s,p,d,f7
S Sublevel ContrainS | orbi+a.) d Sublevel (ontwns 5 orpitals
P Subieve) Confains 3 orpifals f Subiexel contauns F grpitals

Nuclear Chemistry
35. What does it mean for an atom to be radioactive? What is it going to do eventually as a result of this?
A radioactive 1Sotope has an extremely unstobie NUCIeUs.
Eventuaiiy. 1t wih fSSIn in grder 40 become Srapie, either
undergo ing alpho,bett. of gamma decaly -
36. Give the nuclear symbol with the numbers of an aiphaparticle, a beta particle, and a gamma ray. Describe how
powﬁdachoaeisbasedonhowdeepitcanpwarate.
Least etrotig. can  moderarely maos eHo . can
e ot R e " el gl g bbb eI B (e idas
37. Describe the difference between nuclear fusion and nuclear fission, including the starting su%stances, products, and

i . Give 2 examples where process occurs. _
temperatures at which they occur Give h _ <
ar TiSSIoN iS when ov radroacfive isS0fope spiits 1o become
s [N gfﬁ) ens at reletively low remperafures resu hnng 2 Stabe ool
cos | Fusion is when 2 smal nucler Compine at VERYhigh erctures
39NA“nCZxampIe of a half-life chart is shown. Mathematically, what is happening to the mass as you move down the

__,-———1—22—5'55""_‘ 2255
/""&’" 300

[ e —
14 is leftover after 28650 years, if-C-14 has a half-life of 57 years?

f carben-
40. How much ofansookgxampieO @ 800 = A= 4po %

28w50 eals = 5MIF’JY€S/@ ‘-IO@JL?-% 3= a’wozq @30[3,};‘2:50
@ﬂ'\ao kg : 3= 10D K9

; i g,wlhethﬂecommn?
commn?,wmtrshawm° tofhalblives | EVErYy ndlf 1€ 4nat passes | +he
0 Mass 0s ¥nss 0 mass decreases I? ﬁalfomé
o) _g____ggg_g__,_, 755 U PRI 1 the time increage by the lerghh
W% (Y 08— ] 2 of 15 secends.,
3
4

57130 yeas




N
amlng and Bonding-

4L N,
™Me the foliow; .
OWing compounds: Determine if they are lonic and if a Trans. Metal is present, Covalent or an ACB"- de

A) CaBr2= . h
o Qmu—gmgﬁmmj_dﬁ,m Niszwmm&c) N307= 0
3=
. mﬂmmumde B) Has =y drosui funt aad F) cusr, = Copper (1)) brpmide
KNO;=
) : fz‘ltﬁ-ﬁmm_nmﬁH)cc'fCﬂﬂm_mt@mmbnsﬁFm,smmr n fluonde 4
HZSO = US
¢ M&g_ Kiznis= zyn¢ (i)isdide 1) Hapos= nosp
M) B2Brs = ese (1)
Diabimiden Mn(CIO4); = p@@gomm 0) HCl = mamnwd

2, Write the correct formuyas Yor the following compounds:

A) Lithium Sulfite = % B) Iron (1) Phosphide= Fe,} P2 C) Tetrasulfur Pentafluoride = __S_H:_ES
) Phosphoric aciq - _Hapoy E) Barium Nitride=__ B3 N2 ¢ ygronitricacia=  HaN

G) Copper (1) lodide = & H) Aluminum Phosph?‘!!gq_m 1) Calcium Oxide= cao

J) Barium Oxide = &_ K) Gallium Hydroxide = _© @ (OH )3 L) Silicon Heptabromide = Si ~br1..

M) Ammonium Phosphate = (NHL})3 pOl-f N) Sulfurous Acid = H?-SOE'

Molecular Geometry and Intermolecular Forces

43. An attraction between two molecules due to a small difference in electronegativityis_ AiD0 € - A} poie
———— & Ll
PO lax

44. When thereis an unequal sharing of electrons within a molecule, it is said to be

45. When a molecule has perfect symmetry and all bonding regions are the same, it is considered ) 0 npoios

46. HONORS: A special type of dipole-dipole interaction that involves OH, FH and NH bonds. HY'CI i ogtn qu,

47. HONORS: An intermolecular force achieved when electrons temporary shift is called London Di S?e,rs&cn

48. Draw the Lewis Dot for each molecule. Determine if the Bonds are polar or nonpolar, and if the Molecule is polar or
‘ nonpolar. HONORS: Write what type of intermolecular bonding each of these examples will have and why?

e K -
i . B) HCI 0s ..

A)CFa o _ . N :
SR H=(C: Londan
L ¢ - Dispers;in
London Dispexsian Dipote- Dipolt
. 1
.. 8 | :gr-—T: FSFs | I =
D)PBrs : pr —P — Br‘ E) Br 8 ap ‘f:— e F
' Dipole- Dipole ; L

:Brs

N London ;s
pipoie- Dpele ISpersian



