Measurement and Communication:
1. Complete the following table of prefixes.

Factor Prefix Abbreviation
10° NeA . e
0> kils ¥
o™ wecko ' h
10’ Ae Mo Ao
o deci A
\o* CenR c
10” alg ™
S Na micro AL
\ot QGG n
1 O- 12 g CO . ?

2. A student weighed a mass 4 times and obtained the following masses:
25.5g,29.6g, 23.6g,27.3g

The actual value is known to be 10.20045g

What can be said about the accuracy and precision of the measurements?

~0ok occocte (cocreck) o prectse (reproducanla

3. Write the following numbers in scientific nota&on with the same number of significant digits.

a) 0.000005187 58110
b) 7,247 F24T W
¢) 16,140 Lot x 101
d) 0.0921 A AR
4. Convert the following numbers from scientific notation into decimal form.
a) 4.562 x 10° 4502000
b) 8.276x 10°® O.CoO0oOB2 6

5. Complete the following calculations. Include all units and don’t forget about sig figs.
a) 1.0068g +2.15g + 8.3g= \\\,%

b) 21.05cm — 12.1em = G +O¢ o

2 . , -4
)150x102mol = 2 1R,
) 4:)(.OmLmo 5b SX\D mo\/ M

d) 432.8¢ - H37.%q = Uto%%g e
21.8cm x (7.645¢m - 3.58cm) 21oBcpn ¥ LLDD
¥

6. Convert 12 milliamperes into megaamperes. <
2By VA MR = 20 TMA
| NE




7. Convert 42.6umol/mL 11;1£O/ mol/L. -
42 lopret | Sl oo\ o 0.0H 26 mel /i
= o 8 ,L/M)F

8. Determine how many significant figures are in each of the following numbers:

a) 1.00300 (p e) 0.003050 4}
b) 780.00 = f) 7,000,800 5
¢)0.1110 Y g) 0.00567 3
d) 3000 \ h) 3.000 Y

Mole Conversions:

1. Calculate the MOLAR MASS of the followmg substances.
) CuSOs (3 iv 357 G35 b)CaMnOs): Ca >\ % HO-| = 4o

20 = B2 N -

éitgi 1@36'%%)0 H“*U 5.1 = ‘Qcﬂ’g

i O: R« ll-0=[2R.0

159 o(f’fjlmcs\ - ———
Z ? :} aCIfJ/ﬁWQ'
2. Calculate the number of moles of CO, that would be present in 8. 7x10'® molecules of CO;.

L 1R

.40 mp,\@ﬁtéf: \ones | L&x Q m\ QDQ
(-0C% st%‘f;dem\tgs

3. How many grams of Copper would be present in 4.5%x107 moles of Copper?

HoxS ety 03-28 = 0.244

\ ool
4. Calculate the mass (1n g) of 2.7x10% mole\cules of ammonia (NH3):"% {4.0 - 3.0 = [0 d/'mf
2 "{’X lO MQ\QO\QSS | : %.\ : %.,. = 0.0 N
(o.DéZ.x[ /Q\Ecu\.QS Lo\ %3 “3

5. Determine the mass (in grams) of one atom of Silver.

\ iy o Voot y \%’%LP\,(T _ \A‘%“z%(&zzj (;\3

(0 02Z% 6 a%gm%

6. How many molecules are in 7 5.6g of CH3;C(OH),CH;? ——%(2_;,0 X 35 C(b O = 2}# o x&

‘Tb“"‘(’-’A/x C> 9 (6.02Zx|C53 ndecoles, -5 A9y %s%

0 H \mest mo\ecAQ
7. What is the volume occupied by 15mg of SbHj(,) at STP?
Woay Ly Nosl | 2240 O.C0ZIL Suiy

Dp@ 2‘1%% el



Percentage Composition, Empirical and Molecular Formulae:
1. Write the empirical formula for each of the following compounds.

a) P4OIO PLDf) C) sz(C03)4 ?\‘E(CDE\L
b) Mg,Cly HS C\ 2 d) N,O, \}\\(ﬁ

2. Calculate the percentage composition by mass of each of the following compounds.

0O, T T CHIO Tetal mase <2008 (0% 8)* (104 N
'ﬁJ‘TGQ Mnass = OZ“Q xb“’f OC’VD ‘ZB 7 HR .0« = ?‘Z@S/m\ -
= L{L\mDC‘ /."\O\ 7QC: - e sy — P g ;
o 9 FHz.og A% = oA C
7*5(.’ \ZOC} L R — C 3
L2y w1667 = 1+ | 805 o h
HH Oy VARES o 1067 = 1\ L\
Y e — = o " ~o &7 f
0 "%5‘%5— x loc% = FLATO 9.0 :,,._—J-?Q;i‘ x 1667 =22.27.0
3. Calculate the p\ércentage composition of the bold species in each 8f the following compounds.
~ 2) Cu(NO3), (DINaSCN - SHiO - Tostell ness = i Flolg/mol
TU\_CE& oS = \%%,5‘3 /f’\C" ) HZO rass — CIC} 50{3];\0\
ROz ™ess= 2 (14 < (3x1b-0D= 174 209 ,,,D , ,
\’ZHOC) /mo\ : p (D‘(o ‘? NC} f %ﬁzo = M%D«sgf}/‘fho\ e ‘Dﬁ?&» = 52“(070 HLD
) — 3 . \w’/a o -V oy — 4 s
B FBqin” 3| . Agl\

4. a) A compound has the following composition: 24.24% C, 4.04% H and 71.72% Cl1. What is
the empirical formula of the compound?

ol (= ZL\GZL*SX fencl - 'Z,,OZmo\/Z{CﬁZ = E-F = CAHZC‘\
et :
o) Be M g Aol . K Ome\ /2,07 =2

. i oos
ool Us No¥2q (X = 2.02mel /2,02 = |
A5bg
b) If the molecular mass gf this compound is 99.5 g/mol, what is the molecular formula?

N= ’mo\Q(_Q\G‘(_ mo\ar hasS qC(oBS[mo\ -2 (N elac\ee Ys\ofmu\cx
eonPcteall mdoT eSS g, 55 Jmd = C”Z,H L{C,\ 7

€& = (1x12.0)+(2x1.« (1 x35.3) = H].5g)mol

5. The molar mass of a compound is 58g/mol. What is the molecular formula of the compound if
the empirical formula is C,Hs?

n= MoNec A < s _ 583[(“0\ _ 2 Noecolec %cmo\u
Cerptcieal Mmass ZC(QOS Joael = C_;.\H e

£€. = (Zr1z. D« (B rld= 29.0nfme)



Molarity Calculations:

LfOu Cﬁ/mg ‘
1. If a 4.50g sample of solid NaOH is dissolved to make 0.500L of solution, what is the molarity
of the solution?

H SOR/ mc:\ = O. Z_Z_b\v\
O.5C6L C»Og

2. How many grams of Na,CO; would be required to produce 400.0mL of 0.600M Na,CO3?
P lo-Cg

HoC.Opd x 1 0.C00wst o 106:Dg — 754 Na.CO
| o | oo 3 “

3. If 75.7g of Magnesium chloride are mixed with sufficient water to make a 0.885M solution,
what is the volume of the solution? .. QC‘\ =98 33 o\

5. | oo N _
XQB% Qg%ma\/“ 0.€148 L

4. How many mL of 16.4 M H,SOy, are needed to prepare 755mL of 0.25M H,S04?

oM, = '\.(OOL\\\/\ MWN, T Mgy V= O- 2.5&*/‘& 551
Midan me |l
V, = 355mL ! 1= 12,
Chemical Reactions and Equations:
1. Balance and classify the following chemical reactions. Type of Reaction
a) 2 KNO; — ;Z_KNOz + 1o, Deceen %?Jrf’("ﬁ\
b) | CaCr+ 2 0,— \ Ca+ 2 CO, Ofoalle i?eo\aco,mzw\
¢) | CHp+ &0, — 5 CO+ (p H,0 CDW\%SOS“Q'\ Yo
d) | K80+ | BaCl, —» 2 KCl+ | BaSO, Deoble Seo\acoment-
&) 2 KOH+ | HyS0s — | K»SO4+ 2 H,0 Neoteelszodton
f) | Ca(OH), + Z NH4Cl —» Z NH,0H + | CaCl, Deoble @Q@b&mmL
9) H CHoS +29 0, — 16 CO, + Y SO, + (BH,0 Com boajs\Or\
h) 2_CisHso +49 0, » 30C0, + 30H,0 C,umbd‘ﬁ-\’\f)(\
) ZBN+3 F,— 2 BF;+ | N, DRngle. @Qp\ctmﬁ

i) ZNa+ | zal,— 2 Nal+ | zn f)oc&m @m \aco et




2. Classify, complete AND balance the following chemical equations.  Type of Reaction

a) l Ni(s)+ t Cu(NO3)2(aq)—> ’ CU + N (Mf) 3{1 omp\Q, %\(\KQM(\J(

b) iFe(sﬁ:lOz(g) - Z Ve, O S\&ﬁ%ﬁ\w

) 2 NaCly —-ZNo.  + LT, %m At

d) | H,SOupq+ 2 NaOH,q) — Z“HZG % —U\)&ZSDL \\)@LJ\TCCV \7&\°Oﬁ
e) 4 CaHiogy + 13 09— B CO , < [OW ,O COm\QjéSﬁ’@‘C\

f) _ZAgy+_\ Clyg — ,Z.\Q\%C\ SV\O%

8) | Chg+ 2 Kiy—2ZXC\ + ~.._L:’Iz %\ﬂé&i @\QD\C@J?“Q\)(
h) | Fep AeClag— 3 Ag A e, 60&\6&@@@\0@\9&\3(
i) 2 AgNOsug+ | BaClyag — A%Q\ LR (D, 32 (Reib\acw\sm’\’

i) | BaCOspq+ _| Sr(OH)pq — | A18c LD v 1B G(DHBL \d& @@\W’T\”
K | CHOHp+ 3 Osg— £ 0. 5 % 3 24,0 CGM‘SV?GV\
1) _LHNOg,(aq)“*‘__\__KOH(aq) — “\*H“ZD + \‘/\\\\03 M%AW&?%C\RO(\

Energy of Reactions:

1. Define ENDOTHERMIC and EXOTHERMIC reactions.

Endothermic: V\Q&\* IS Q\I\ff;{bﬁd g?ét{ ™ "H'\Q, OO0 )d«ﬂciQ
duw\s\j Y ceacRon

Exothermic: \\SLC:&SV S QQ/QQO»":)Q(& \DU\ '\"\L Leac: \L\Qf\ \ﬂ+® \H‘\Q,
N eldve u(d\ 0 S\f\

2. Classify the following reactions as either endothermic or exothermic.

a) 2C + O — 2CO, + energy XY contC
b) N,O4 + energy — Ny + 20, @\é\,o\%\urm?c;
) AB+C — CB +A + 56.9kJ exothecert

d)AB+CD — AD+BC  AH=-256.4kJ A thec gt




Stoichiometry:

1. Ammonia combines with oxygen gas in the following reaction:
4 NH; + 50, — 6H,0 + 4NO

a) How many moles of NH3 are needed to combine with 3.57 moles of O, gas?

358 el O, dooh Wz 2.8l UK
5?‘}@&"6& ) 3

b) If 1.5 grams of NO is produced in the above reaction, how many grams of NH; were reacted?

500, Imel o Ul Wiy | TR03 Ml - 0,850 Nl
300480 H el NGO lmel N,

2. 3Na,CO; + 2FeCly — 6NaCl + Fey(CO);3

a) How many grams of NaCl will be produced from the reaction of 0.080moles of Na,CO; with
excess FeCly? Cr by la
0,080 el Nap (0 omel NaCf 5{% 5(%0 NeCl - G "L‘f} NaC|

12 3gime\
b) How many grams of FeC13 would be needed to react with 4.2g of Na2C03'7 D(u-ojlmci

162 Nog by, \mel N g (oo Bl 16230 Fells - ) Bq R
\Olo-BgNe O3 e /-Lmiéek; \we\reClia

3

3. 3Mg + 2AICI; — 3MgCl, + 2Al

a) How many grams of MgCl, would be formed if 50.0mL of 0.200M AICl; 1s reacted with
excess Mg? >G5 3gned

5@590}}\/]{% U{l « O i%fm}%\(,\g. Bmg\Hc & Cfﬁ f)C{M(iC!Q

9‘139 HgC/Z

b) How many mL of 0.150M AIlCl; would be needed to react completely with 2.00g of Mg?
M w Z00ch-BlC 3y ,}_l:—,ﬁ\_@_z lo LAl i
24 3% ’SMM SOM Lf\\d;
= Belbml RIC




Excess and Limiting Reagents/Percent Yield:

1. 2FeZS3 + 902 - 2F6203 +6 SOQ
In a chemical reaction 6.92g of Fe,S; is combined with 4.54g of oxygen gas.
a) Which reactant is the LIMITING reagent?
: e \med b5 2ol Fe,Tn O.0372 | Bt
6@ ‘2 3 R‘ ‘)’ % . (o -‘fm ef?‘f:‘__ = L4 ‘.5 3%‘ D
q \3 ¢ 5“ (@D:f‘ C(J %Z,m)(?(uz.ﬁs ¢ 3

5, O,  lmal O o 2mel FeyOu N ~
4 TR 32,090 RGP 525 G0 5[5mel EZUS

b) How many grams o the EXCESS reactant will be left over after the reaction is complete?
Lﬁ 943 . >< ‘“u\ Oz 2?“0\ 32&@ 3y Z.L}Q(aV?153 = (OaBSg p\:cz(t}% ung \’jp
32.0q Og/ A\ Oy \m\T@,ZS ' ’
2. (O qZ Co 556 = Oa 51’3%2% lé\{‘i\)\fﬁf\"
¢) How many grams of Fe;O; can be formed in this reactlon?
0.O315mel Fe 0, sl - 5.08q Te 04
\onal Fe O

o OZ/ es [ ‘J{T\s’ﬁ

2. What mass of P4 will be produced when 41.5g of Ca3(PO4),, 26.3g of SiO,, and 7.80g of C are
reacted according to the following balanced equation?
2 Ca3(PO4)2 +6 8102 + 10C — P4+ 6CaSiOs + 10CO
3\L>~ 59 Cus&%“\z Z—("‘O\ Cag(® D»{x 2
2.(13» 5& oS0 QZ_)( \\""\D\ 5\ G‘L o Lenet ? ‘5‘ ) (%-Z‘O \ et
Lo 07 o\ 07 O. 0% &dme T

F. D04 C J , O __ f D k
- be_-\-c; Lo\ % 0 oSO mel x L2 124.05 0y 18,0(93?;(
\2«03(2 (Omal B \ma\?‘_‘ b [ AU,
3. 4AT+30, = 2AL0;  Remiking

a) How many grams of aluminum oxide, A,Os, would be expected to form in the reaction of
15.0g Al with 18.43g of oxygen gas?

\5.ﬁo35x\x\m\w 2 el D\ &s _\,@,Qfﬂz% 28.3q NOs

AN Ltmo\ M “‘i_,\\{m \,\3 a;.kxmg “‘\oc((f\

U< wede .
181302 | m\’“‘* Ex L D | ooy 39,9, pyo,
b) If the actual yield of Al,O; produced in the reaction was only 22.4g Al,O3, what would the
PERCENT YIELD of the reaction be?

‘%ﬂ&’.‘:(‘ e;\\ccﬁ Zb e 33




