Oﬁ?&.' Spring A019 Horors Chemistry Final ?eu(euj

Sciertific Methnd

- ohsecvodion - using your 5 sinses to notict things

- hypothesis - testable explanation of cbservdtions

- experiment - step by step procedure for testing +e hypottusis

- doto./anolysis - informodion aottered from experimant/
colcwlotions done on dodo

- theory /sclertti fic 10w - explanation of why +he prenomena, ocenrs/
explanation o whot phenomuno, occrs

. (0) ohservation - honeyree populadions are dying
(h) hypothesis - o pothogen. is killing he honeytee s
(&) experiprunt - Have 2 healthy honeyhee hives in identicad conditions,
same acaess o food, shultery g wader- (broduw o pothogen 4o
ore hive and doserve
(d) 18 +he hypothesis is true, the hive w/+ne pathogen would die
while the otter hive would remain heolthy

(e) 1# tre hypothesis 1s not 4rue, either both hives would he healthy
or hoth would ke dead

Lol _Safety

2.(0) so clothes,hair or jeuwselny do not qet chumicals on Hem or knock any
chemicals ouer

() to profect +he eyes from flying glass or spilled chemicals

(©) © no injuries ocwwr from spilled chemicals or dropped glassware
(d) s0 you don't eatdrinic anything eontaminated

(e) S0 you don't knock anything over or break anything

Lab EQuipment

3. heoler] t+hermameter =Punml

%rodnod-ed electronic %eakor the  ErlenrmeyeC
eylinaur bolonu Muppet fask

Scientific Natation, L

4(0) 0.00000 678 8 £ | LFEX|0[)S

) 19160000 T = | xjOfF T

() 0.00054U 9 ~ Bdey O

(d) 12110000000 °C < g1 x 10" “C

&) 336 x10 % atm < $FLOO odm

(B) 3.42x 10 mol = 0.000343 mol (1)



Nuclear Chemistny

5. nucleor Fj§§,§,gnf splitting o large odom into smaller particles
nuclear fusion - comhining smaller particles nto o larger atom

(@) fusion creotes elements
(b) Lission is used in reactors

) fusioN s nstors

¢d) fusion requires high temperotures

Stotes ot Modttes
6. (1) b liquid

(z) o gas = d. plosmo

(3) a. solid
() d. plasma
(5) 0. solic

o) c. gos ® d.plasma
(+) . liquid

(b) chemica)
(e) physical

(d.) physiced

3.l copper- elerunt
(c) air -homuqeneous mix

e) chemicadl
(%) chemicod
(q) Physicad

(h) <hemical

() Wekay Charms - retera. mixture,
(d ) oxyqen- elerunt

(&) carhon monowids- eompand (#) ot coPRee - homagerequs mixie

Q. (@) burning tire- chemicol
(h) Preezing iv - physical

(e) dansity - Physical

@) rubidiom/Qire- chemicad
ce) silweny white - physiced

(®) dissowi ng - phqsiccw

0. Goallivm (s o liguid ot huon body temperature (37°C)



Nomencigture. \
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predives’s g nonmetals
means covalent -noleri SS-QWSsing

(h) HsPO» | o r0s

H 1sTmeans acid,it's an | | | ‘
oxyacid becawse # has an H3t0s

oygen - "A03 s phosphide

ous Yeid | |
| HERET |
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Chemicol “Reactions

()
1Z.@ Nolles) + Fagd = NoFgy + Uecq) single"repmﬁmenf
) Aulss» > HAUs) + Oaq) de composition
(@) Sgs) 4+ Damy = 30%(q) ggn-wth,asns
(@) HUwq + Callss) » Codecog) + HaOW + (Oaca) double- ropl-
(e)  CaHg() + Daw = 00aq) + H200 combustion
13, () Necqy + 3Hecq) © 2 NHagv  syrtusis
Nt @ - N T J'fz
H-&0 (|4 T80
(b) 2 Adprsag)  + 9 KaSOd0Q) Ale(sO4)3caq) + L KBr caq
| Al t 2 B_| 8 a0 @ 3 @ :
br & L O 414 Bro b O 12 doubclenvnf
K g6 | N replo
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(d) 4 Age0¢s 1 Ages) + Oa) decompoﬁiﬁoﬂ
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5. @) Cubra Q1% |63.5%9 = | LB.559
| b A x #2.90q -, 29.80 9
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(h)  (0,(co3)5 0o ax 58.939 = 117509

O 9x 1009 * +M
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W, 3455Ha0| (ol CLAimol Hao )
O A I s
L HlaxLolg <8039

L || 15,099 " . | il |
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r R — |
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| 163.088 | | mel
4 [IxLOlg| ~ LLOlg
N lxid.olg = 14009
0 Bxlo.olg 5003
| [30dq
L 0.0 X107 2 motrealys) | nhal , |
22.(0)  CuHiy 'C%H? | (¢) C3H8 atiad dn. | |
) CuHialdu -CHO (d) (0a(cos)z gmpirical 'Q)(mUIO
23, Lb.0lgC (oo u.agﬂgu 4218590
2.0l Ypgt | O i 101 Yol 1,00 Yul
© 554620l © %\“W\a = L0%30F o H S 13365Lmu 0
35kl mo ;‘i&%ﬁ( 135656yl T3%650 md
o | |
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Stoichiometny, |
23. 3Ky & RulNOal (a) =~ Aus) + 3KNOs (o)

@\ 21.0 meti& mg_SNQﬁ W@
K |x 39, :oq 39.10
N | X 14009140
(0)  L.50moHL || moLali96. Q3qRu . gm O 3% 1@).(_1;,}.5.3-’/65',(}.’)
[3me | TnoLag e s Ko

(e) Wﬁﬁ’s\allmn&ﬂfﬁﬂé\a l3ma14{+d0% Lionlqmog q.(o"a"fg\_
el
T

Au L x 196,979+ 19697 l38’5 00,93&%)3 II{}}QLH@@H@%TIYD&I—K—NO’?,
N 3xdolg s 43.0%9
@ Yx 16009 ¢ 144.009

333.009
() 30 0mi i maAuli96.979 AU _ 19309 Au. LR. = Au(N03)3
| | Brmpure {1 moi-hu — % ( becawse it products
| +he jowest amount
qwml-ﬂttfﬂﬂs)sliwmfﬁu J108% 9y . 17339 AU of prodwek
| ImeLie€rta)3) | oA | .
(€) 11330kt Imot¢ |1merAu|1qp.7 98 . 1320, 9 A \ //
139109 3okt | | mer-An | \
3447g AutNOaT | ImoLAuensly | [ melvix N6AHAL _ 3339 AU
| |393.009 Qe | mekAo(ans]; || noLAG
24, |
Element  |otomic# {moss & | ot & eo- & 0
sulfur 1V, 38 | 1l U 33:1b- ILg
cadmium | 4% [Bred=1Ig | 48 g L4
tantalom | 72 1§ ¥3 T2 131-43< 103
cinsteinium | 949 '53*‘72"63 q9 qq 153

@) Ti - 1A’ Rp° 3°3p°45°3d® « (AT 45230/ *
k] Ni < IS85ap°35°3p"s* 398 or CAr1ds®3d ¢
(c) Br = Is°as°Ap*as’3pt 1230 dpS ar  chArTds® 30 o
(d)  Sr =152’ Apb3s?3p4ds* 3d O 7 552 or  (KrIDS? | ©



2. violet light, A= 400x1I07Tm G = A0

=3 0() XIO m/S 3,00 %10 m/S = (mw@fm) D
A~ oo X187 Fm 4.00 x 10 4.007246F m
-

E' ho &~ (g xa'équfS](?4'Soxt0'q‘/s)
h- LpLoRLoKI() 3 <\\ |

O~ 7R.B0 X0 f/s

it lo;b P\ D 3OOX(O M/.S = ilﬁO‘KJQ:mJO
Q= 3oox|o‘ s 10O %10 Ky o0 m
Ax Looxio'm |
E =hY) - E = (bl x 107 4-3)(3 00 xi07 )
ER 1 . | -
h= GLalx (02 s (E= 1.99 x107%T

)+ 8,00 x[OF s

Qherhi cal ”Bohds

B.0) €0z - covalert [dron-
4N metals )
(Ixde)+(ax )
Fde-tirae—=Hoe |
| t L 3&?&3.

(b) FeFa -ionte (" monnmcil) |
(C) NH3 -covaum-
(2 nonmetals)

(I*‘Se *@kle T Jos
Sl Bt Eap oo,

T @

@) abrs -ionic (metol +mnmatall |
(€)' Mas0y- kath (isnic-bord blw Mg £ SOy, coualent-bonols b/w S 0
(#) KCzH302 - hoth (iohic-bond blu K ¢ C,!Hd()z,

covalent -hbordls blw €, //1?(’))

o



2. IMFs - intirmoucular foros are aftractions beturwn molecuks
(1} London disesrsion Rrws - femporary. attractions betucwn
molcules cavseol shifting e~

(2) Dipole-_dipole fortss - attractions hetween & polar molicwts,

th positive side of ot moleule is odtractsd 4o e ngative sl

ot anottur moke cul

(3) H_bondling- strong artraction bl o I'xjdmg,m oh o molocle

and o N, O, or F on anothun. moleculs .

it - Q 7
N =®
N o 3 N
‘N=. . & A
7 &\ 355 : R B //

legend\\\ B-‘ kﬂ-‘\ 4 \'\Q\OQE\’\S
\\ metal s noble qOses
— | oo line g ety
— | earthmetal: 'mnertmnsnﬂm‘
*“;\%'\?éj}m metrol
= | meta\loids

3l groups - wrtical columns of elervunts on th “Reriodic Toble. All
elermuants \n a qroup haue similar propertus becaust they have the
same & of volena, e, Trere are 1§ qroups.

3 periods- horizontol rows of elerments on the 1Rriodic Table

83.(0) Increasing OAius @ B N, SC
(b) dicreasing radius: Sc, N, Br
(¢) ncreasing ionizotion erurqy: Se, Ni B
(d) ducreasing electroreqativify * & Ni, SC

3. (a) increosing rodius &, Se, P
() gucreasirg radius: Pb, Se, [F
¢e) increasing ionization energy * Pb, Se, F
(d) decreasing electronegodtivity  F, e, Ph



Equilibrium

| | __%N?r\
3500) Heee) + U@ &= gaHU@Q) AQQ: CHUT
CHa]‘[Uﬂ ISR

~ ==

th) mMas) + HeSO4912 Heeq) + Ma SO4cag) {A\éq' EHﬂ'quﬂOﬂ
/\/
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e ¥ oof Y tguadiborium e S
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(©) 3Hs3(q) + 50aq) = 3C0a(q) 4 1H20(q) %@@ £00sT> EHaU]
ez Hs - [0915
-/\-_M
30.0) ZNO@) + 0aQ) 2 ANUag) a(eq; cn0y?
Cno T2 C0:3
CNOT =, 106 M
LO43 = 132M Heq = __L.124 M1 0L
CNOaT =199 M C.106MI%C1aa M (ouzaw 123M)
Ao = -OluLd M’ ¢ ‘I&.l ‘/MJ

(oG350 H3)

%bledxg) + Hag = o) | HaOrg)  Keg: Ccol-LHeO]

40 1 cco0I=CHa Y = .04YM Ccoal-CHal
CcoI=.044H |
Cha 1 =-04dM Heg = L0HHT CodiM] (A3 )
Ce04] = 056H L.OBM T Lodd ] e
CHz0T < .04

5 2ZN0@) + 029) < aNlacg) +Q (exothumic )

(1) when NO is adosd shifts right (4o use up extra NO )

Qn T % shifts right (4o increass temp. )

Gii) when o catalyst is odoud no shift  (cotalysts don't mpapec tuguil librium)
(i) CO2] 4 shifts right (o use up extra Oa)

(V) Tnoad t shifts left | (o use vp extro Na )

(wv) V ¢ shitts e ¢t (n? U, P, 9ees 1o Sidlg w/more mous
(i) P 4 gos o increast P

N _ shifts right  (oes o siol w/ Uss moU's of ges
to alocreass P )

@



Head
33.cQ) exothermic - hot chocolote is relasing heat
() endotiurmic - your nands are absorbing heat

A &xoﬂmmi;e- releo'sing heat
4. endothumic - absorhing heat
4l talwlote sH for: PU5 @) > PUs) + Clecg) Pom

@) Paes) + TG ™erq) = dPU3 () BHa =~ 2429 kT

(b)  4PU 5cq) = PuQ) + 10Ueq) TaHp = +3438KT
it | 2(9)
4PCscq) | > d P(‘Jar?) + 4(112161) r;}:l.‘ sl ‘<J
i PUs9) | > P 3¢q) + Clacg) dHror= * 250KT | /

4. colovlote sH for NaHyqw) + Hacg) = aNHscq) from
(@ NaHew) 4 U440 1) > UHa0(9) +Nacg) + 3Ha(9) nHaz ~3¥KT

Ch) Natg)y + 3Hzig) = ANH3¢9  bHp= HLkT
CHeOt) = CHa09) + Hatg) veudrrsd = Al{e= *05kI

NaHat) + GHR80)  > BHaOuq) + Nag) + BHa9) A= -33kT

Nitg) + 3Hitg) -5 ANH3¢) AHb: “qOkT
+ MqL v Hau)) - U:h‘{:l(!) +._é.!i€_i_-—fﬂ5ﬂ*.
<< wamu) + r—l.;uq) - &NHatq\ dHror = TIGKT

43, aolcvlode AH Por aCaHiOU) +ZHI0MU) > 202Ha0 (D + Jacg) Hrom

(@) C2HWO i) + 30ac9) > 2C0209) ¢ 3H20¢4) veyursst sHa =+ 035,56
(h) 0aHuO(L) + B 02c9) - aclatg) + AHaOL) OHpe = 583.5 kT

Twedacq) + ‘*&\BH:LOMJ = 9 02 Ho 0l F&ﬂdg(g) Z/ﬁ% < 485,50
t 2. Laitg000) i¥F Ogcq)  >TR0acq) +#f-HOU) T A (s Hp < 75535k
(oi’C‘.quOfi) N} = A GH, 0 + Oacg) MHror = *&0‘/.015.3'3

— ,




ey CmeA'T'

g 108645 T
m= 15.3hq

Q=7

T~ | 116°C-45°C= 1K0%C

4;5. q: ?
m = 2300, 9
¢ = .903/9%¢

AT =l 1Iufctatc 4 14°C

db. Q.= ?
m= 45dg
L= 330 34°C

AT = Z3.0°C AL .0°C = ~1L3.0°C

Solutions

0~ 1086.#5: 1 _ 10%0. T
(15'?59 s’ ) Z86a.59°C

{\{i‘: ’Qd - L!Lo':r/gac/ ‘

qijAT
C} <2300 %)( QoA ee )(14 e )
op ?QOO(T;
CL"’ mQAT
g (454 9)(- 380 1ge )~ L .0% ]
Q_* “"|IQOOJ'fJ

o Factors thot offeet the rate o solute will dissolue in a soluent € why
® |. stirring - more contact /callisions between solute ¢ solvent
® 2. increosing surfoy area o solute = more solute is awailable 40
collide w/ He solvent

B 3. lnc,reoglng_k_efli - raisi

tre temperoture means the particles

(solute ¢ soluent) hawe more. kinutic entrgy so-trey move -Pas‘rqr é
renca Collide more often) ) 1% ’_.),;
a_‘ oA X .-‘_,,;[ O = Aol () O
-n I+ &Y L0lg =, 2.0%0
R 5335
M = L
n = 9mq(0H)allmoi .- 35% mol P o SILIR A
550y 61'57mof RAACLE i AP

V = 400mL = ‘“10()L o0l



M= lx.0lq=LOI9

) |
4 Mese™A ()~ x 35.d59= 35459 me
N+ 500gHY [ lmol | < . 13% ol 304l

3,4 logy

V - 7 £
e
V=0 . J13Fmel | Aigu)
M R i n/ R
49, M = 12zMmV/ NtMV = (.33 mo'/k,)(l-ooh) = [.a23mul NH3
n= 7 p2 TN
V2000 mass = 1.a3mpet NH3 12049 . 21.0gNH3 )
| ot G
N: Ix14.0lg =1y, Ol ¢
4:3x1.0lg ~ 3.0%9
| x".i.)"! 9
5. MV = MaVa
(.856LH1LR0L) = Ma (2.00L)
Mi = . 350M L0233 MN * Ma (-60L)
Vi| ®*| L0t A.00N JoeL
M2 = 7 [ < o o B "
Ve »  2.00L (1.5“‘4"‘1 - Ha)
Colligodive. “Properties

® PO Hng “Wint Elevation - adding a solufe 4o a solvent raisss the
boiling point of 4w solution betauss slissolusol solute particlss
block " soluant portictss Prom esceping. to the gas pho\s,:."Tﬁere%re
more. dinetic uerwtji must bt givan o e solwrndt poaticdss (ralsin
Hu temperoturs ) g Hum enough gy to push past #u solvbd
poutielss anol brcoma. o gas

™ @e_gg_iﬁ%‘___igf_ﬂ_bcp!ﬁ&m T gdd/h a solute 4o o sOlant fowsrs 1hy
-Preeefng oint ot #y solution Aecaﬁﬂ Y solute partcls in tertire

w/ tho formation of -t ol structure wiup +he soluard feezes.
'%_l.éﬁfﬁ Yo tempereture’ must b louwr 4o forec Ha struefure b TN,

5.(@) He poiling point will jncreast ewun more
(b) +he 'ﬁreca'nj Poin t will @ucreass ewtn maure



Acids & Rases.

5a. Arrhenius ocid - substonct thot releasas H' in solurton
Arrhenius hase - substonu that releoses OH ™' in solution

53. Brensted - Lowny ocid - donates H*' in solution o
conyuqode hose - wiot cemains of the substona ofter dorating H

Bron .

e- acapts H* in solution

conjuqate acidl - whot +he bose becomes ofter quining H

5(0)  He®O  +  HeSO4 —»
3 A
)  Had + NHz -
n B
By,
~dissociotes 100% in
solution

T strong acids

hydnschlorie - HCp
hydrohromie = H gr
hydroiodic - HE
nitric - HNO»
chlorie “HA0
perchloric - HUOy
sulfuric - HaSOu

Ble @) pH =10.5
(h) pH . F
(¢) PH ~ 4.l
() pH = *.3

hasic,
acidic
acldic

asiC

HeOl + HSOJ
Cri )

-1

OH
) (o)

+1
t NHq
CA
weak ogiol -

~dissociotes 10% or less in
solwtion
o ®

psater
hases
Lithiom hydroxiold - LioH
sodium hydroxiole. = NaOH
potossiom hydnyidy - KOH
aubidiom hydroxioy - RbOH
asivm hydnoxiod - CsOH
calciom hydnwiol - Ca(OH s
S"fYDﬂ‘HL)mLLMd‘(DK!dﬁ = Sr(oH)s
barivm hydmxidy - BaoH)a



(@) Maya = MeVe
| SKLENE oab‘oﬂ- (F5M4) Ve
M = .35M 02135 M | < (¥5U) VP
Vr = .03580L N T s
Mp = ‘?[-5M (T S \
\/[b g 7 ( 08%’ L 4 \/(b
N W, T O e
V. 22 (TCaaM) Va = . 04455 ML
Mp = .QQ0M TasM | La3M
Ve = «5.0mL =.0450L T T
Cas 036AL._)
bt AL



