©
AP Chemistny Summner Review A(ey
L. Scerfific Notodion |

<@
) 350,000,000 col = 3.5 x| el
(2) 0.000%2! mo! = .20 X110 " mo!
(3) 0.0000000%00 A D 8.0Q2x072 A
() F6.400,000,000 atoms D LA X0 atoms

2 S\gn’r?i oot ﬁgures

(1) MukHiglying /Dt\hqu the result has the same number of

signiPic res s the leost precise measurement,
f-\ddtng /sultracting - +he result hos the same number

of decimal platis oS +he least precise meosurernunt.
(2) % n\Q\QOﬂJr FiguresS
() \O«me > 3 @ 100 = |
(o) 0. 030200kT =5 (g) 100 = 4
Ve ) b.02Zx10°" atoms = 4 (h) 0.001 =» |
(d) 4u0.00L D 5 (i) o.0lo1 =3
te) 0.6003b cm? = 2

(3) caleulotions ¢ Significart F qures c
@ .279/5.2QLem® = o. 23%03@26 dem® =B ©.240 Yenr

(b) 12.235g/10IL = 12.113%0L130 &/ =D 12.1 9/
() 1z.2g +0.3%g = 12.58g =P AT

(d) 1¥.39 + 2.¥869= 20.08hg =P 20-19

e) z.1 x 3.2l = .3l =D Uq

(f) 200.1 x 120 = z412 = 2400

(3) 1710 % 2338 £2.3 +110.3F = 11Q.2316504 => 119.3



3. Metric Systemn & Dimensional Analysis
P (1) Clossify

. mg =P maoss S. ul = volume
2 mL =b volume 6 g/mL =>densiy
5. em® = volume * kI = energy
4 rmm = length

(2) Dimensional Analysis
L SRl Ikm - . 5I5tm
L1000

2. 200mer]im = .2m
11000 reny —

?
3. 320doys|2dbr |LOMINWOS . 28100000s or 2.3/ x(0s
[doy [T | 1rmin e s e e T A B

d
4. 20N 10O0mL _ 20000mL or Zx10 mlL

4 Element Symbols, Narmus, Atomic Structure, [sotapes, £ MasS

(1) Elemunt symiosls
@) corbon = ¢ @) krypton = Kr
(0 Htaniom =TT th) scandivm = 3¢
() nrtrogen =5 N () arsenic = As
e) helium = He

2) Elemertt Namus
@ No = sodivm () Fe ~b
(,b\ R\L =0 ol (@) Hg =0 2
) Ry = (g) K = pof
(d> A D

P (3) Defin rons . | :
@ atomie numiber = 4 profons in Gnatom's nucleus

L] k 4
P - 1Yy ~ = %
NIl X &

. ‘»Q‘\.uw,i: J Sy N, y




&)
. 'Y [} ﬁ‘jﬂ ) J ﬁ A a
®) atomic moss = weighted Querage Mass 07 oll+he isotopes ot 0N
elermunt 4
nucleus ot on elemunt
. - ] \ 3 . , y /r\\/wt - 3
(d) ‘Sﬂﬁ)—l_opes ‘r:? m@ﬂ?g 33£)} m‘? E‘éﬁ-%ﬁerh% ﬁﬂ&‘:«‘n}- }“;a‘vy% di%%rﬁ;f}ﬂa ‘ik}:;:,
ot neutrons
© metal 10id. =® one of Felements +hot have prope ries
ot botn. metals ond. nonmut@) S

(a) ?"a K = 19p and 20nNn°

23 ~t 5 )
b)STNo = lptond 1Zn°

ZO% e ¥ i [{
() %z Pb => 32p* and 12Ln°
d)3Ep =p 15p" and 18N°

(5) AtoOmMIc, MOSS.
A = ($3.0134amy +. 005 +<33.qofg&‘;.uqq) +(R0.90%%amy * . 07 )
+(31.09050 omu - 32 ) =D FL. 420 ami

5. Matter ond Physical /themical Changts

() Physical or Ahamical ?
(0 corrosion of slominum =5 0P
(b) mutting ic = PP
(e} pulverizing an aspirin = PP
() digesting & condy har L g
) explosion of nitoglyeerin = CP
(9: Mmilk 4urning so0r = cp
(@) burnin er = ep
h) ‘Pmrming p??ops{- % PP
G ) bleaching hair = P
() copper hammered ot = Pp



(z) Porticles ond Qhorgt

) 0 atom (Lion
\Fpt 17p*
\Fe~ RS
13 n° 1EN°
O charge ~lcharge
k)  Noatom Na ion
et lpt
ife” ine-
12 n° l2n°
0 char% + chargt

(3) Distinguish

(0) elemert  =® corrtaing only | +ype o atom
compound = contains 2 or more elermurtt>, themieadly)
brealks down int0 elemants

(b) element - contains only | 4ype of odom
mixture =b physicol blend of Z or more elements,/
compounds, can he seporoted by physical procssses

(©) homogergous mixture - 10oks unitorm
heterogentous mixture - can see individvod eomporents

L. Electron Cbn-%guro:k-ions T Pericdic, Trends
(1) Orhital Diogroms
o Li = 3e~ 15228 1 1

Y

() Gou =¥ Blem  1522572p°35°3p%s° 3d "%p!

1, A LAL 4L 3y e AL L ekl 1

s z2s "z s 3p 4ds  3d Hp
() Fe = zbe  15%2572p%3523p 5?3 1

A el o B e 11711

ey Gesd Wiy SNy g

Is 2% 2p 35 3p ds 3d

d) N =3 225202 AL 1L 1.1 1.



(z) Orbitol Shopes .
OXi) s = 1. orbitol/enemy level
i) p = 3. orbitolyenergy leve!
(i) d = B . orbitals/energy leve!
= 10. orbitals/energy level

(bYi) & orbitals are on levels 1 —>7
(i) P orhitals are on levels 2577
(i) d orbitals are on levels 3-¥ 10
w) € orbitals are on levels 45

RN

* start
P e (3)@) AvPoou principle=H electrons are added ore ot o time,
‘o eacdh orhital
(b) Poult Exclusion principle > no 2 electrons can have the
same. set of guartum numhers
©) Hords Rule = +he lowest enargy an-PigUraﬁon Lor an
otom 12 o nawuing +Hne MOXINMLMY NLMber c:p onpairﬁ’d
clectrons , with unpaired electrons havirg parallel spins
(4) Arrow diograms show you the electrons ond &hlir
spins eoch eoch orbitql
(5) See w4

7

*+. Nomenclature
(1) Clossify
() Fz dicdomic molecule (i) Fe<0s icnic OrNPOL

(b) Uz dictomic moleale (1) MgO  ishic tarpooniol

Y ¢ elemat (k) 0z digtomic moluenle
(d) NaWienjceompoond (1) T= diotomic molieoR

N (€Y KF pnic COMPO! ind (m) 0 moluelar COMEURG
(#) 20z molscular tompoong () K00 jonic. o MnpounQ
(q) Hz digtomie molenle (0) Ay elepunt
NO (h



(&) Write drmulas

@) ealciom suwfade 0o &

(o) ammoniom phosphate (N

@\ lithiom nrride Li N

() won (n) perchlorate
(e) barivm oxide

(R) eobat+ Cin\swbids
(0) sodwm bromacte \l
(hY calecipm iodide Ca.
(i) manganese () earbongte

(3) Write, Lrmulos
(@) caleiom carhonode
() wopper €1 phosphite,
() sodium thom‘de
(d) cubidium oxide
(e) caloivm sulfate
(#)sodiom nitode
(9)) Mognesiom acrode
(h) potassiom eyonide
(1) =ine U Nrtroe
(1) won () oxolode
(0 nickel A Huoride

() Name
) Sk
h) PySio
() NI»
d)Pls
CORJUD

(5) Write formulas
@) hydnoehloric ocid  HO
(b) perchloric. acid  H 0104
() carbonic acid  Hzcc
(CD nirrous QQid HNO2
(e nrtric ocid INO3
(#) ehlorous acid
(8) perchloric aoid

(9) phosphoric acidl
(h) acxtic poi

(i) sulfurous acig

( ) suHuric geid

(k) hypochlorous acid

Ul ehloric acid




8. Moles, Moss, Particle Calevlodions
() molor Moss

@) NHz N 1x1d.0lg)mol = 14.0! Yo
H 3% .01 o/mdl =, 3.03 Ymy

%0 g/mo! )

(o) NoHe03 A A
NO. 1x22.00 %ol = 22.99 Imo!

H o1 x 1ol Y = .ol Yo’

C 1 x1z.0l Yl = 12. 01 Yol

0 3 %1000 Y=o 43-00 Y
ol Yy

() Os 0s =(190.28%y ) o —
(z) 4.5Lmed NZ{M.DZ X|Omoleules =y 2.5 xI0 molieUs Nz

(8) S.lomorCHy |1L.0Gg ./ q"iff).g O,Hq )
I\ o - A

mm-

¢ 1x12.01 %m0 = 12.0] Yy

Hdx 1.0l %ol =+ 4. 04 Ymol

b, 05 Ymo
(4} maoss of hydroted copper compound. *_ Z3 .4 g
' 13. 329
dbg
moss of dehydrated copper compoond = 20.94 ¢
- 1%.8329
2.124

moss of woder = moss of hydrated copper compoun
“moss o dehydraded copper compeon
= d.lg-2.1297° 2.0g

% water =_moss of woder ~ _2.ha
mass o hydroted copper ¥ (00 y, Log\ K10V
compound

L G |



(@) 3200002 | Imol & " og7Fme! 00z ) g

mm
e 1x1z.0l Imgl = 12. 01 Yo
O 2¥ 16:00 Yt =, 32.00 Yimo!

4d. 01 Yo

() 1.0 x1p%a NeHz | 1mo! 1 _zo x10" mol Nz Hz
| 30.04 9 - .

nhm
N 2% 4.0l Yo = 28.02%mg =
H 2% 1.0l %y =+ 2.02%0

30.04 o
() % 0o % el + = mass element
Composition belement = 88 = x 100
(@) S0z
mm %S= 32.02 Wm0l , (00 =40.09%S
S tx 32.079/md = 32.0% A 80.0F H .
O 3 15.00 ¥mor =, 43.00 Y1
30.0F¥mu %0 = [00% - 40.05%S = 59.95%0
(b) CHsCOOLH s
mm. %C= 2402 %ml o0 = 38.69% C
¢ 2 x12.01%met = 24.0Z Yy ©2.0% %o R~

H ov .0l =~ 6.0L %y
0 2% 1600 %mol =+32.00 Mol %H= L%l o= QFL%H
L2.03Ymu £2.08 %y —

O/o 0= Mx,w-: 5'[.55960
(02.08%(” —————

©) AL(NO03)3
M %H,Q = Z(p.qg%ml XIOO: 12'(0706‘}]
AL 1 ¥ 26.9% Yol = 26.9% Frul Z13.01 Yl B e
N 3y o Ol ot = 42. 03 I
O 9« 16.00 Ym =, 144 00 Hmo! % N = 42.03 %o' < (00" 19.93%N
213.0l Yo 213. ol Y

% 0= 100%- 1261580 ~19.73%N
= LE WOB O




(#) Empiricod Formulo.

Q) 10.4% (. Z23%9 wi.3% o4
10.dq C Z+.80 S LlAg el
12.01 3o 32.07 Imul 35.45 Yml

=, 300mp1 @ =309 mel S = 134050 U
. 3659 ! . 3659 MY - 8LAA Mol
=8 SN = l T_er =12 el
EF = 0S50, ‘
(b) z13%C T6% 0 6$F%F
A17q.¢ QLo w8.Hg L
12.01 ¥Ymo! 1600 Imo 19.00 %mo!
T L30uTmI & - .00l O = 3. LIS¥ ol

. LOOO Me! " LO0O Mol . L00D Ml

( eF=030F, )
(3) 1.5%FsAs 37503 U

3,92 Imo! 35.4% 3/mo!
= .02l %ol Ag =. 1059 ot 4

0z 115 Mol .6211% Mol

= 1 RAs it 7 1

(eF = Asts

@) Hz0z =0 HCV)H [ (d) HzSOy =D HzS0qy

®) CuHiz = CHz &) tyHulz = (,H30

(c) UHyq = CHy



W@ EF = 0He T
‘6“1 g/[mt = MFE QLO ng
o =~ 12¥m ~ 1] Yol
H i, 2 %me!
~ (] Yyl
(6) EF- NHp04 rsih. S
mm_ __‘6(-6%’10‘ ~ | HE = M'HZU
N o~ 14 Ymol ~K0 Yy ~
H ~ | g/mof
U ™~ 35 Q/mt)(
~ 50 Yol
) FH.L%C 2.80% H 15.5% O
75090 8.800 H 15590
12.01 o .ol Ymo 11600 Yo
“L:299%mo1 & - 3HZ9rwl H =, Qu3mot O
LLEE Ml A0%F Mol L3033 Mol
(Lo»so,\;L (q H X -(0)a
Ce Q,lsthOz ] ol e
!‘t[ll ‘ i :»-
Ha (%% ~ 17 Yol |
O~y 32 %}oi
~13F Yne!

(7Y8) Never +rue, CuHe hos an emgpirical formala of eH

(h) Awoys rue, dnare is more G '8 CuR0 Hon in LuO
(e) Ssmeﬂmes-}me\

(d) Never true, mpuculor formulas ore +rue Larmulo.s,
empiricol %rmulos are simplified.

/0



9. Chemical Reactions @
() Bolanw = Tgpe of Reaction
@) BFz() +3H0 > 3HFU) + HaB03(s)  precipitation

acemunt
(¥ZNz0c@) = 2ZNe@ + Oz doeomposition

(b\kfjmg()cs) 4 Fes) -2 Fe03(s) +é@‘mg(5) ﬁr‘%{pi

(d) Calacs) +7HOW) - CaloHlzogy + CzHz(g
doubly, - replacemunt
() tacCNz(s) +5H00) = 0altls (g +ZNH3(9)
double -wwplacermen
@) 2 CzHug) + 0200 >4 003 HHz0¢9) eombustion

@) ZHew) + 0zcgd > 2Hz0(L) Syrrthusis
(h) Nz(g) + 3Hetq) —> 2NHz Q) suprrthusis
] () Hezeqy + Tz —=>Z HL(9 synthesis
G)z Naes)+ Tecq) -2 NQLes) Syrthasis

(kY Z NOz0es) 42 He0U) = of NaOH gl +7Uz(91 doubli-rsploczmart
) Wzcq) + HOW) HzCDBCO.cb\ Wm&'s
(m) 3mMges) + Neegy > mMgaNz s Syrrttusis

() HWUwg) + I\IGOH(OQQ—’» Nollcag) + HsOUL) double-
acd - baas s o

(2) Limiting reactant - reoctont +hat is tszd wp (3T in o reaction,
controls how much product. can bt maoaols
theoretioal yield - amoun+ of product o may- b mools
A based on -the Iimi%ing/ reactant (mottumotical )
/ actua/ yie ld- amount o product am‘ua//y is maols in read d%@a
ruwer as much as the “huoretical %L]/C/-




(9
(3)  4NHzq) + WLNO) > 5Ne@) + ULHz0(4)

(@) 12.3meiNO [4mol NH3 1“_,;8.26%1 NH3
Lo MOL NG N -

(b) 5.<FmpiNO|5mol Ne | : l-[ gamol Nz

() Quesy +2AgNO3cag) —> wU\)Oa\a(a%} +2AgCs)

400909802 [ [ mo1 BeKo? | L moLent 1635501 _~4439 Cb& B
[142.23080083 [2moragrog [Imoren | 7 ./

UM

4}\? Lx 103370l = 107.%57 Yo
v .ol %ot = 4. 01 Hyo)
0 5 % 16-00 Y01 =, 45.00 Yoo

1 9. 88 Hno!

(5)  2zNQOHes) + COzY > NQLO3s) + HeO(L)
« NOOH s the limiting reactoant 4 ‘
L55mol ORI moiNa2COs _ | AZ5mol NQ 200z , : \
|2 moLxasH & oles\ ot Sodwr;zfm/
corbonody prod

! / o)
1.00mor i, [LooINazC03 - 1.00mol pa2C03 S @mgreﬁmﬁ WQ.J_ )
| Imol B, |
moles of 00z exaiss reactont ysed:
L¥5mol NadH [1nnl 002 = 925mdl 00z used
[er:ef—?ﬂﬁ@%

amount ot exciss reoctont lelt over
= originad amount of O, — amouﬂfkc??,ﬂi}a used
E?.O(Bmo! — .az5mol =L 0F5mol ¢0p

e
—



P o
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(1) CuHu + B —> CuHsBr + HBOr T@eore:hoal
(@) 30.00.e,Hy ‘\m@!/eﬁ”u‘ ImaeHs0r 157 01 g 0y HsPr - fug 39
#5.120CeH, limettet  [ImetegHzAr

150000, | lmobre |Imol et (157.00 9 QHsBr w.qgewg@f
[15030080 [ ImoL8e,  |imol ooty

um

¢ Lx12.0l %ol = 72 .0l % 0 L xiz.ol I = 72.0k Yo

H ¥ .0l ol =¢ 6.06 Yl H 5% Lol ¥ml = 505 My
3. 12 Yo Br 1 «3290 %y = +79.90 Hnol

mm 15?.0[%1

Br 2x 30.00 %! = 159.50 Ho!

(b) %yield = actualyleld  » ) = 5. gxlUO QLIO°/
theoreticolyield L0-3y _—

N0 Uz () + 3 Fz(q) =2 ¢4 F3

(b) L#8met 02|20l UFs | 3 56 ol 0UFs
[Tmett1,

3.L8 motFz |2 mol UFs  _ 2.4f5rleJF3 \ Fz is -thzjlmn‘m(g,&A
| 3moiE | reactont ;

0. Molarrty

(1) solute = substond, that gets dissolved in o solution, present in
lesser amounts

solvent = substona, that dees the. dissolving, present in larger
amounts

molarity = Mmoles of olute /volome of selution inLiters, a.
meosure of concurntrotion

z) M=n/y = .6345mol fgoL =) 03@3 mof/z_ A

(3) n= 20.0a9NadH | lmel 500mo!
140.00 : |
No = zz.99 Y M = 50mol /200L 250 Mol
O = 14.00 Y — « J

R~ 0 Ol Yo Nt
40.00 ¥mu



C

@) n=m-V= .3up0m . odoor = .0 I1d4mal NalL

moss = 0144l [58.44q .. 5424 Na®S
ol -~ & SR
moam
No. 22.99 Iy
0L 4+ 3R.d5 Yol
5%.44 Ymo)




