, Maed . Hprotons + #neutrons

= # of ma otom neutral
< No c_harﬁe 5

:(“I’) Protons o o .
 Newtrons ) fsmr@nbssr. b |i_mu@= Masg

(~)Electrons ~&pro

b f ®F (Fluorine.) has mass of 19 protons
Subt. Atomic Number. _ﬂ_(clechfons
= Equals # of Nuehrons 10

,@He. CHelium) mMassof 4
N - 2 Protons
AtomicH# _2o (2 E€lecthons
= Nuetrons 2

| ® w Cﬁmgsi—cn ) Mass#Hof 184
Aomic # T 14
= Nuetrons 10

AR paek? smallest particle inan atom.
*E ml 2 up quarks

[ dwn quark

* Masmdwoanyd 2 dwn QuarKks
l up quark
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' gimilar chemical characteristies.
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 daeeer- .02 x 1022 atoms

-mﬁ‘( Telements Inaving ,samc,afoml‘c H )

O apnlol [@[D0] @-
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AT T T
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| | gram | ,xr |y‘|€

= .02 x 102 atoms of CH) Hyclroge,rrt_i
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('3} :
x &
1

-Lgmﬂ-& X .LnooLe. Q 0333 | E m o

| mote

(on Pa-uadla +ab|e)
= B.01%bl x 107

3::"ee’or 'exp’ button ;
(means x. 10; +hcr\.
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C= 180,000 milsec (Si‘andard) OR
3.0 lOg m[s (mc—"\mc)

M: =:t_<3_;. ; >\v= ,\C .

To conver+ nm +o m = lhm _Lne]_ = 1x1077m
SRRSO SR [ SRV, . W

IMinsax Im = [ x 107'm
| IO‘1

ECalc IOO—-I exp cl lxlO—'j

lbs)

Ex ‘Rco\ "3 +ﬁhas Iess energy ‘Q—ST i

' '<‘n~“3~ > 4-' 4

S : ".s’all obJec-#s coneranHy
vi bra-!-e_ )even when appcarmg shlk+oeye.




p: princi'le
G- Secondary
d=diffuse. .
f=faint

. 'Y
Nucleus

e M Group | forms 4]

Hoo= et e |
‘Ee." ; l-": . * Group 13 forms +3
ot )8t Zs ,
CBe =t ist 2%
6 = lSz 2.52 ZF'
C = Isz 252 2Pz
IN: = ls*  2s% 202
10 = st 28 2%
F = ls* 2s* 2p*

AR S are full) Doesnt REACT !
Na = Is? 2'52“2p;‘ 3st (OR) z No.[ NeJ 3s'
M9 = [.NE-:] 357'
A= TNe J 352 3,,‘
S1 * CNel 352 SPZ

Ne. = ls? 252 2f>L (A'f'#:lO‘)‘mPPﬂblc, all skells(uz)
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Study Guide !
fAampeme - A+tomic Number of Element

&&= # protons + # neutrons

Mass # — # of protons

. Protons (+)
. *Neutrons
- Electrons (—)

Ex: F (Fluorine) Mass of 19
- Atomic# - 4a (pvo’r/cled
P = #ofreutrons 1O,
O (I10ON+ 9P: 14 Atomic Mass)

— - SPOUlEST particle inan atom

: “a—_—r:  up quarks e

, | dwon guark Dizg .
9 53 Prowon
Y Sy - 2 dwn quarks Electron
| | I up quark Sm2Quark
‘bw,-;a e T e ) A Y~

.18 % Ni+vo§en (N,)

. 2217 Oxygen  (0,)

L7 ACVg n (Ar)

. .87 Corbon Dioxide (CQO,)

}—W\c MOSE ANAnC $ on EQrth:
|

#



(samc)

m' 2+’elements
atomieormiaer

(same ProTonS

dif !\Jue‘h'or@
IOZ?’ atoms
| L3 30x108mfel
i = )\\/ C,‘f‘—@CCd Q-Fh‘q@ EI%,C@M/ _r‘

o= waveleng-F‘h

Nz -Prequcnc,y e

Benkanium NOTON - Al Obj cons”ran-l-’Y
vibrate;even when appearin l Jroey&
Ex: metal rod experimen




|
:Add up: #electrons inall shells = Total Atomic
|

# of Element.
4As you move from bed+ -W' adex ON Toble, U
+he Shens Qr e swaall bf ey are
LS e g 9 Y DU Pt —i-oward nucleus.

Paviodic 74
(_% Table v\ > i

smaller

¥ Know colors of periodic char+!
* See pg3s) /352 Re:chart!




Moluaer of atom = comes From elec-hrons
Massyr comes from nuclion (p + n in neucleus)

edkher the cled—ron IS from +he.
hudeus the more. encn i+ has.

W) BT '(same as C.hlomne)bud' add !
Xp'\‘o - Cl CNe J3.2 SPS + 1 = 3pt
NV~

Wl Ne 73, = +ake |away -- So-
Na* ENe 3 -- rever+s bk +0 Neon!




Group 1 Group 2 Group 3 Group 4 Group §
Alkaline-earth
Alkali metals metals Chalcogens Halogens Noble Gases

2. Atoms heavier than Hydrogen were made by: psieatfasion

3. Ifwe doubled the magmfymg power of the most powerful microscope in the world,

6. Brownian motion has to do with the: g

7. What is the smallest particle listed'?anolecule has 2 atoms—atoms—
protons—neutrons—quarks)

8. A molecule has: g

9. Solid matter is mostly empty space. The reason solids don’t fall thru one another is
because: ¥

10. Which of these forces determines the chemical properties of an atom? Elsctrical ?

Sk ffom electrons).
11. The air in this room has: Sysssr. weisht, and miags. ¢ -

12. Assuming all atoms exhaled by Julius Caesar in his last dying breath are still in the
atmosphere, then we probably breathe one of those atoms with each: haiitio breath-

13. Nuclei of atoms that make up a newborn baby were made in: antiont stars >

14. The reason a granite block is mostly empty space is because the atoms in the granite

15. Which of the following are electrically neutral? oo 7.

16. In an electrically neutral atom, the number of protons in the nucleus is balanced by

an equal number of:- ek eievtrons ¥




17. Which has the greatest number of protons in its nucleus? Egad (M82¥{P =Atomic #).
18. The weight of matter comes from mostly its: aantens & segtronsg® (nucleus).

19. The volume of matter comes mostly from its: ‘ibtmgi."

20. The chemical properties of matter come mostly from its: digstrens. *

21. Compared to the mass of a Hydrogen atom, the mass of an oxygen atom is: $hitinses™
Wiiilie?( Atomic # difference)

22. What is the total number of protons in a water molecule? m’
(H20 = (2)H + (1)O =Total H protons (2) + Total O protons ®)=10)

23. If two protons are removed from an oxygen nucleus, the result is:gnaons

24. To change mercury into gold: wigh¢

25. 1f a pair of helium nuclei are fused together, the result is: Mrvlibery =
(He #2 + He #2 = Be #4)

26. The nucleus of an electrically neutral iron atom contains 26 protons. How many
electrons does this iron atom have %P = E...s0 no charge..neutral!)

27. Which has more atoms? A 1 gram sample of carbon-12 or a I gram sample of
carbon-137 -t awin anncais- Y

lgram x 1 mole
1 13gram

0.0833 mole x 6.02x 102 atom = 5.61466 x 1022 atoms
1 mole

I

lgram x 1 mole 0.076923 m x 6.02 x 1023 atom = 4.63 x 1022 atoms
1 I2gram 1 mole

28. The element Bromine (Br #35) has two major isotopes of similar abundance, both
around 50%. The atomic mass of Bromine is reported in the periodic table as 79.904
atomic mass units. Choose L%c most likely set of mass numbers for these two bromine
isotopes: BB

29. Which of these atoms has the most mass?fwhighest atomic mass given)

30. Strontium (Sr #38) is especially dangerous to humans because it tends to accumulate
in calcium-dependant bone marrow tissues (Ca-Calcium #20). The fact relates to the
organization of the periodic table in that Strontium and Calcium are both: pe.
31. Why are the atomic masses listed in the periodic table not whole numbers? o




. How can a Hydrogen atom, which has only 1 electron, have so many spectral lines?

1S,

2. Suppose that a certain atom possesses only 4 distinct energy levels. Assuming that all _
transitions between levels are possible, how many spectral lines will this atom exhibit?§*’

3. An electron de-excites from the 4™ quantum level to the 3, then directly to the 1%,
Two frequencies of light are emitted. How do their combines energies compare to the
energies of the single frequency that would be emitted by de-excitation from the 4" level
directly to the 1* level? The combines energies of the 2 frequencies emitted by 1 electron

. Frequency = Speed of Light
‘ Wavelength

AV Y 9L SRC SINSE IrEqUERC)

5. How does the wave model of electrons orbiting the nucleus account for the fact that

the electrons can have only discrete energy values?

confined, it is reinforced only af particular frequencies,

6. How might the spectrum of an atom appear if its electrons were not restricted to
particular energy levels? A i

NN SRCREI I 01 3 01013 WouMdl be obse 2l

7. Anelectron in a 7s orbital has more energy that one in a [s because: jt i farther:

8. The number of clements in a period is: panal to

9. How many electrons are there in the outermost sheli of Strontium (Sr #38) 2&-Group2
10. How many electrons are in the outermost shell of Phosphotus (P #15}8=£Group 15.

11. How many electrons are unpaired in the outermost shell of aluminum (Al #1718
Al =(Ne) 3s23p1 (1 because only 1 “p” filled).

12. How many electrons are unpaired in the outermost shell of Sulfur (S #16)?2’=
S=(Ne) 3s22p4 (8 to fill - 6 =2)

13. How is it possible that as atoms get more massive, they become larger in size? The

ks
H

14. As atoms get more massive, they become smaller in size because: JBore juags means'

REERESTONS IR cI0ser 10 IR nuriens,



15. The alkali metals (Group 1) tend to form 1+ i
(Group 2) tend to form 2+ jons because: A

L5 VICREE cectrons that inay b

ons while the alkali-earth metals

2. SR IEIDOROS 0

PR AL

16. How many shells are completely filled for the chlorine ion Cl-; (CL#177 32
CI (Ne) 3s23ps (7 total---3 of 4 filled)

17. Which of the following shows elements in order of increasing atomic size?

' CI#17—K #19—Br #35—Rb #377 K.

18. Another interesting periodic trend is the density of the elements. We find that
Osmium (Os #76) has the greatest density of all elements, and with some exceptions—the
closer an element is positioned to Osmium, the greater the density. Based upon this
trend, list the following elements in order of increasin%éiensity: Copper/Cu, Gold/Au;

ottom left = higher density)

Platinum/Pt; and Silver/Ag.




< Conver+ moles o grams
= Convert grams to moles
SCaleulate # molecules/ions Fom meles .

Kl (RSt - NDnsha) ) on s
Sx20r3)+_ . ) o
e g:‘n"::s Nel CI- - l_pnsi%alissgl_\g.ﬁ,in_v
afier br Mqg'Cl, - water € hrealt
Maﬂ- 504 Nacl o ) "
l« (or 34 ‘alepamis on
2 units # ot elements )

(ONa )y

~® How much does N;C|‘w&|‘3h?
Na - 23
Cl- 25 4g
58.45 grams per mole

e ® side ~ A be ;
BY  (Non-metals) H>mbcﬁ &

Sx 1) 3K [resessymapes
ey

| unit ® How much does C,H0, we{sh?
(C,H20,) CwW) —#1a =3
HUa)-# | — 13
Ol)—8 b = Ale_,
L#) — (mass#) igOQV‘amS/mo‘:.



":How much does Mgl we; h?
; 3*='a 3
, Mg - 34.3) 34.31
Cla - 35,45 (3) — 0.9
_ 9s. a1 3/mo|e.

* 4 ins
: - ‘3?3 of COQ
' 2 P
; C - i — ]a _%9' X __'__ = 2mol¢5l
, O-le(a) 3a, | Pty
‘ Yy 5/mo|e. 1

|

¥ Hown mang_malg.c“ les of CO, in D palec?
.a.male..s_CQa X M_LO:;Q@LLQS, = 12.04 x ’Oa?nolccults
l

mole

=<Ca|c:u|o.+or) 6.0 ”exp”QS x & =[1,a04 x 103"




* g of NaCl (lenic Ny
. 2 What is +he +otal # ofF jons /molecules
i F\aced in water ?

1

®  Na 22.99
' Cl 3s5.4s5
S2.44 3/mo|e (or 5?.Ss/rnol,e)

g x 1 = 2 moles
. | 59."]’43

® 2meles NaCl x L.02 x10% _ (x 2 =
: \ mole telements Z‘l'

: 4

satermerPfe=2t (breaks down )
equotion b‘i Q>

3 elements!

< So Su I-HFI |

b B




atoms/mokecules (&)
grams (X)

lgtd'_afaiernﬁm

Caa\d a—rormc masses = g/mole)

& moles

(wevsk-i')

@Mrm*nc.# molecules &P CO, inQ moles:
o g (3we,r\) UDOW:Ed OM’)
#«%@Jr Quatles 0y x .b...Q;Lx_lD._molem.lc, -3 ow X |2 oecsle

' mole ”
N nS—— Ol’ﬁ
G5 o M o o\ o

ir e : ﬁ..jgns/mg lecules if'element

T HLog o?NaCl - (Tonic» cl\SSo\VCS)
O Ge+ weight i
@ Ge+t 4= moles

@ Get # molecules X  #Helements

W Tonics - Bre_akclouoﬁ CX ‘-H’-e)emen-l‘s >:|
. olecules » @ Breakdown! (x 1 )



rams — moles
moles — grams
lons
atoms
molecules

-—>'b ox x lO ad'oms/rY\ole

fb 02 x 10%? molecules /mole J)q@l&,s :
6.02 x 10 jons /mole can’
.02 x 10%% ANJTHING /mole amﬁhmﬁ

lmale of gas & 2.4 1 D STP O°C [adm HE

@ExCH+OﬁCO+HO
LHL
>)('CH81~O —aCO + H.o

i g e, ]

‘-0 Get samei# clements on both sides

(2)Keep co-eflicients lowest whole # pestible.
BUn eyﬁju?&?y \g/gg% alodance Rx (reach) meas
Ex CoHyy t O - CO+HO

Cs 1a + O — C O —ébI O



¥ K ﬁ“ G "

oa’;cu ﬁ‘*’@
3A) How many grams ofeach - _Q”_ Snal

WCsHe + (8)0, = (3)Co, +(‘1)H 0
ERCTRN \{@ (laag) 4 (-1,;)3)

should balance ! s

:ﬁex% 5mo|es(o)x_333_ b5

Moe .

3CO,  C-1al)- + (WHO 4-10)
fog O- l(a(a>’“___8_. JL
(¢%) (34)
| /( =
g
&L‘!?, X irla@_lc_s =z3a__ s
mole. .

- 18C4) 72



HOLAJ man

Y“CLmS
CsH 4 +3(3% 2 (8) CO, + (L)H,0

lT&ag-+ | ask d‘~ l2ao] + Log ]
C-1a(s) - Lo O- 1wla): 3a
H-10a)-.13 _9
12 Sk
C - &L 13
O - e (a)-3a H()a)y- a
=44 O (k) - \(p
= | g
ANO _l
foks
Ck 1c¥ Ia
220 25k

2a¥ 22F



ouhave /2 mol -
O MAN\ /O%‘Dggrgm‘x\lﬁ— +a )

+o convey+?

Jppde 0C Hy +C\5Lba + (3co, +H,0

J~"loy half
Wes.sfx ) ()

l

bg + b4g > UYigq t+ 306g




| ( b/ Z) | |
=% |LF bAa Ps|na\_ '7(aOm|mH Tecim. H 7(ao+orr
s%

=29.93 in- Ha‘ |OI 32 scal = 101 3aS kP

/R 0.0821 l.laim_

MO‘E_
v’ P atm (pre.ssure)
v T=K (Keloin
V= L%I_ VR = 0,092 Gasconshart)
vV L= H oo s Cegnoert o
vV=Veolume CE 3

n= PV
RT
. § Ex (#13 Handout Quiz )
; Scsfw)'\) g—t;eg;;&em 13.73 of Cla ©YSC ET4Sny
i (ms) AIN% 11;73 Zlmole = 0193 meles
-& | . 7ljdn\q$SCI.ZS S.}(A)(ll
s

ek USCH293=312K

T4 matly. § _Laim__,-,oqgoqh

| 7¢Omm}§ I
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Pick Pevert Equahion nceded. ®P V=nRT
(@ Wavams (or any but moles) must @P, V.= BV,
| vertto MoLES /
(3 Al units converted o match ®p_ . P

equation! (ex: PV=nRT) T T
(G @R vi- By,
L . A ViF
\@;{\ 4S°C - convert 4o K = 4S°Cc4a13
QXI Sthnd

'3.7q — conver+ To moles
13.73 x lmeole =[B.lq‘3mo|(§

; | 71 9
945ty & - 0920 sdm
| 160 mmHa

* ‘ P LH moles R

(e )59 T
oS o) D

O:ﬂ%ﬁﬂgﬁé



R= o, 0¥ Latm use 4or searc,l«u‘na for:

mol| K ‘volume
‘' moles

. +emP
R= 3.3!4_K%_m_7' ?uSe,-por:

sec®mol K Pressu,re
. 6V16V8L1

Trole = 22.4 litersad STP 0°C 2 | atm

T mass = 7 Jensi+5 * Aw{rfe\S»l\S chlf.mu.
. - A ess than
o)

W'll Float /!
‘Qa‘cu\a:l’c SPceaﬁ of H molecdde o 28 <
R= 8.314 kgm?
S tspeed) = \JBKI Seczmole

T= +cm'a CK«:lum‘)
M('Kj) m= mass (IN Ksl)

Speed= /3. 3itigm? \(29¢K) 291 LL; o kg

6.002 k9 I’Y\O]e. canveri"h:kc‘

- Speed = 1,99 x 103 m/s S +2732 393



M Speed of A‘H? melecule =

airz 94 amu

ced = /\/3(9.314)(2‘18) — m)s
SP 0.039 506 |

299 x lkg - oToaﬁ

mole |c;c)c)5

(m«alh’plg 8314 x 298
Then result X 3
I Divide result b\.‘ 0.029
Hi4 A Key then enter @R result-

' + . .
.NHL} - amonium 10N

N HCO, - bakl sod | mbl bonat
NaOGs~baking sode G bt 251

:NH{ Amonia
Meta) + tal ' ‘
| eta) 4 Nonmetals > c#g Rgirnuese di or
EXT Al O

[

] \ N . . . N \
" Mluminam oxide “ not dialumiunium-vi oxide
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. PO Y atomic jon? C le[eﬁhookcd to
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B - 782 mmHg

T, - 2IC+313: Q94K

P - 89mmHg

V- °

fT;p O'C+a73 = 373K
V, - s L

: Pa (ﬂmmaj)(aqq K

1539930 = S8, § x 107

2 ek o)
éggb)
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KiFinal ¥

SHirts -
Hydroxides - Insoluable excCa st Ba (slightly SOMI/

H metal + nonmetal 4 not acid ov base. -
1S a salt

NO, + HCI — AQC[ (pvempﬁrcchcm)
so?mﬁv?k,

NaOH + HC|l — Ac Base

1 acid bose



(Q;eeﬁwL Shmse -
\l/ l€+ HCE = KCI + H30 > Newfml

| cmfﬂ 4 NHs = NHGNO > Slightly Acedic

! Ha T OM,C00M = Ndaioews 75&@




