Mole Conversions a“’f“’" ﬁ‘w Sh’uﬁ Gua Ae /4715 wér K?/

What is the molar mass of Calcium phosphate; Cas(POs),?

3(40.08) + 2(3 097576 )+ $(59994) = 31018232 3/0, 8

f) What is the mass of 0,123 moles of calcium phosphate?

o amic
0.123 md&:){’ja’fjmi) 38152 —¥| 33.2 Jrems [

Convert 5.0 grams of calcium phosphate into moles.

(?oj)(m’mz ) 6.0161195 —> | 0,016 molea] (e

@ Convert 100.0 grams of copper (u) nitrate to moles.
(100.04 Cu(nos), )( [ mole ) @.533 2 moles| 2a

87,5558

Convert 1.0 x 10% chlorine molecules mnto moles ofchlorine.

(/Oxlozz (0, mo €L’0J@)[6 o;ngmenlecu!@> = 0.01bbl —a{ 0.0l 7 Molba

c. Flnd the mass of 1.0 x 10°* chlorine molecules.

[mole 70.906
(0"/0”(:02 Molm,oea)[é 02 %102 mofecul&d)/ 70.906 9 )-— [.17T+8 9‘/

rl How many atoms are in 1.0 x 10% chlorine molecules? / 2 j 2¢

[.Ox 022 (4, molecules R atems (/ ) 2 bj
( g )(/ (Y, moleule Qﬁx |0? (2 a

{,:)What is the mass of one Cobalt atom, in grams?

Oa-fvm (obaﬁ)[élgzi'/eozzmg)(’ij’fz ) [9 77 x /0 jm@ (3)

( j’;‘) Convert 8.4 grams of sulfur dioxide gas into molecules.

S4q SO; )/ Imole  \/¢.02x10">molecule lecules |
(j >(640628 o ) @0_'"0“&’

___/J How many total atoms are in the 8.4 grams of sulfur dioxide?

x A2 3 atwms _ | = Ll.x/OZ.?m
(? 3935~ 10 MD]MM)( Imolecule S04 d-das Lu,j

j What is the mass of 4.0 x 10* molecules of P;0s?

| 141944529 ) = |9y
(L“”"Ozs mole ‘“J“)(@’gq:zieoﬂmomm) ( bigle ) 74 gruma]

f\_d}ll-{nw many atoms are in the above sample (in ¢)?

@.OXIO“ molecules Pz()s)( ?a?am) L’?i /Di‘fahw»

CJ {ow many moles of P,Os are in the above sample (in c/d)
le
(QOX /023moleCuJ!ﬂ)( AL ) m 66 Mo’%j %e

6.02x |0P3 mo lecules

.J




11. Protons, Neutrons, Electrons, Periodic Table

Sn; Wlsl.u l;l{h;tl;f{;rencn bet c:.?asn:lom Hmiyl\u:‘::;ll(rd’f PW*M-‘ o ‘f1\€ numberrf EI( ! )
Tons art cha d(nuwne profona 7 e namber +f elechona))

b. How many electrons are UNUngI]Ld when a calr..lum nlom forms an jon z_lp_s'i' C a2
i Z2op, 18€
Ca atom Zor = a P
¢, How many electrons are lost/gained when a p :)\phuru‘; atorn forms an ot 3 g =3 \
Pattn 15 P, 15¢€ = 'P £ 4
d. How many electrons must an a!ummum ion ,s_.,am or lose in order to become an aluminum atom? a-mC
+3 i ? L atw | 2\
(63) Which column on the periodic table contains elements that don’t tend to bond{ = c qm[fﬂﬁ"’- 3&&)

b. Which elements in column A form ions, what is the charge on the ion? = |
What about elements in 11A? #2 11A? +3  vA_-3 VIA_ =2 viA_—1

¢. What is the name of the family of elements in:
IA(except![)éIbﬂ metals 1A a4 QJJMBHQ’ _M%ML vna_neble ’M[ }fl{’r’fyd,déd—

~
(b,f Mass # Symbol # of protons  # of electrons  # of neutrons Charge

a. |gz o '_H 74 ns +3
. a3 H?'P'I:H S i .

74 1S +4

d. 31 V3 -l 53 54 78 - |

4p, +3
e. Anion has a mass number ol 140, and has 83 neutrons and 54 electrons. Write the symbol of the ion (same style as in a-d)} I-a— i

0 - - n |
f. lum lost two electrons to form an fon. This lead isotope has 178 neutrons. Write the symbol of the :un\ lo b"' 2
Pb: 82 prtmms F2+128 >

g. [fatellurium atom‘with 73 neutrons gains 2 clectrons, write the symbol for what forms.

Te: # 52 52+%13 = (25 e

(.f? ldenuiy each element as a metal or a nonmetal, and jndicate whether the elegnent will be murc Ilkdy togain or lose elecpron(s) when it
‘ MH"-Q Zn Mg Cl Mﬁ'ﬂb

T [ TR | R

IZST .,z

b. Of l% above efements, which one is LEAST likely to obtain a noblegas LDn|IglI.I’£II!0I'I when' lfm’ms an lunL _h-.
Ing . :Twa»ddkm’t'fv lesSe” (2 e~ o Gain br- To maiha no lega.a C’mﬁ’jum M.
e. Find a pair of ions in G’a that could bond together to form an ionic compound. 41 s Joo M"j 1o 3 mﬂ/,m
Li ond CQ Ln“ P ?nam*(f EﬂP‘lP [ﬂ&dM‘P*nMWW) 6 CNDO
d. Find a pmr of ions in qd Thdl could bond together to form a covalent %npuund Al Ny \thl
Pt (R (need ~heo noametols Cotn,
Isotopes. 4 (€ .-fu tH)

10, Chlorine has two common isotopes. 75.77% of chlorine atoms have a mass of 34.968853 amu, ami the remainder of Cl atoms l[rwc a
‘nass of 36.965903 amu.

a. What is the *natural abundance™ of the CI-37 isotope? IOD'?S ?? = Lﬂ 4.2 3 o/n

b. Calculate the atomic mass of chlorine.

(03577 )(34 Q5§53 amu )+ [ 02433)(3¢.905903 amu) = 354527 —125 s )

c. Write the symbol for each of these chlorine isotope, in the same style as in #8.

35CH ard e (cwld do a 2é CW >

d. How are the twu isotopes of chlorine the same? Give at least two answers.

Same Numbe Pn'hms wAucdtus | Samerca(;hvﬂj({ymsae;lc oA
same number ¢ elechms ag an elzmont.

e, How are the two isotopes of chlorjpe different? Give at least two answers.

foﬂ'lﬂ','ﬂumw n(MjVﬂYLf 1A nM(/f{M ﬁe M‘H\V
newhong affech w
D\ﬁef[/\"- ﬂ"wu mass . (S‘ ﬁ?ﬂ% ‘;»l;mdub:jmmkd ot in Hus case

(I 1) 99.63% ol‘mtn%us atoms have a mass o 14.003074, and the remainder have a mass of 15.000108 amu. Calculate the atomic mass of

‘nitrogen. 63 = 0.37 79 - -
(-4%3)(14.0030?4amu) + (.0037)( lsooo:owmu) = [H.006763 —b[ IjD_Imuf




5
12, (This type of question would be in the extra credit section if given on a test.) &~ MoSS l‘"P l0. 8" amne
oron has only two isotopes: B-10 (10012936 amu), and B-11 (11.009305 amu). Use lwh. masses, along with info from the periodic

table, to determine the natural abundance percents for each boron isotope.

X( /0. 012936 ama) + ((-Xx) (]l 009305 aau) = |O.81] amu

IOOIZ%éx + 11.009305 - ll.ood305 X = ]0.%1] 195205
o Commoi~__0-198305 = 0.996369 X x= 10205 = (.19903
Percent Composmon — : qqé;‘,q
Delern ne the percent composition uflmn in Fuz{COﬂP———\\
2( 8% X100 = 33’2379? Y | 19.9°% B B-10 |
2(55:843) + 3(12.011)+ (IS 494) | 33.288%Fe || g0.1% B-Il '
b. How many milligrams of iron are in a 250 mg sample of iron (11I) carbonate? :
818 _ X o .
PBUET . Xy 959197 [76 mg Fe
/100 250 mg i MR

Answes 4o #14  od #5°
ace o the next ;Dﬂfc-/

\ tra space fo Tell
T would have used THMs &xTva sp
Some Chgm:s@JoKES but Hnﬁyﬁmakb all 7he
900d Ones Argon. ( Sorg.)

Empirical Formula
gwml is the empirical formula of C4Hy CHZ. CiHo CZHS CeH,404 C 3 H? 02

“Hexane™ is an organic liquid that contains only carbon and hydrogen. It is 83.6% carbon by mass. The molar mass of the compound
is between 75 and 100amu.  |DD -~ ¥ 3.b =

Determine a) the empuult formula of hexane _\,‘.’_—2—?—' - 233% ~ Q ‘/3
(%36 4C, ﬂ@—) = 69603 m\C  Tagpy

(1ot g H)[2ele ) _ 16,231 moleo H (CiHay )3 =l( 3H- (@)
loo?q o
b) the molecular formula of hexane MP‘“ CGD‘FV'M .

Cartz + 3(2)+F() = 43 amu UYL} 36, whaihis beween #5 adl 100
¢) the molar mass of hexane. — -
= [ $b1?% amc]() (G- [, 2,

6(12.00) H14(10679)



AgNO=
14, A chemist has 150.2 grams of silver nitrate. He plans to extract the silver from the silver nitrate using a
physmalhanf,e (which is it?). How many grams of silver can be extracted from this silver nitrate?

% Rg in AgNo, = 107.363 T
Ay 7 107.86%+ 14.006F+ 3(1S.99%4) i /ﬂi

6349924 — _X 100 x = 63.49924( 150.29)
100 150.24 x = 63.49924(15029) - [azr 24 . (95
438
Z L)

15a. A different chemist has a sample of gold (ll1) nitrate, from which she plans to extract gold. If she plans
to extract 50.0 grams of gold, what mass of 'gold nitrate would she need to start with?

(NOs )
%o P in Au(NOs); = 196.967 XI0D = 5),42987 % Hi~
196.967 + 3(14.0067) +1(15.199%) a\
5142957 - 50.09 x = 5009C106)  _ {0[7 24 mﬁ®3]
100 X S51.429§7 . \.,1

u/o I'l,
b. Another chemist did an experiment to determine thevgold in gold (Il)nitrate, Gold nitrate was added to '.
water and dissolved, and then reacted with zinc in order to extract the gold from gold (III) nitrate. Data was as 1

follows: Mass of empty flask: 23.22 g
Mass of flask and gold nitrate (before adding water): 25.12 g

Mass of empty beaker: 33.30 g
Mass of esugugy beaker and dry gold crystals collected after the reaction: 34.26 g

Use the data to determine the percent gold in the compound gold nitrate.

Mass of 3,4,!& nitate = 25124 - 23.225 =190y

o, hu= 0.96g An __X|pp = 50gz6 — Lﬂ_/"_ﬁj
1909 ?ou nihate
o \zdo’boo\ﬁl )
&) cludett To €Y lo £ ” l

u

50526 - S1. m%?} i
51.429¢%

\

020337 4100 . 1357% ~>(2% |
51.421%7 \L ___j



18. Phenolphthalein is an acid-base indicator; it is pink in basic solutions and colorless in acidic and neutral

solutions_Phenolphthalein is 75.5% carbon, 4.43 % hydrogen, and 20.1 % oxygen, by mass. It has a molar
ass of roughly 300 amu.&Z Assumed T hod 100 o)

Determine a) the empirical formula, and b) the molecular formula of phenolphthalein.

62859 - 5.00%S «5

(#554 C>(|‘2L.453|i; = 42957 moles C 2159
(q.qsgn)("%z_';;j - 4.3953 moles H q% _ 34406 = 3.5
[20.1_70)(:_’5"%;:} = 12563 mols O %3:! "
CoH1 Oy ¢ lollz_)_jr?{t)_+2(lb) =159, (csHss0, ) »2 =| CpH70; 4
ls‘q@; 318 I/mole "‘*":osw':“c“:j ey 3_?_1&_“_ < eM-%:,:.f:{a, |
CioH3 O2 (;l) "\_C:onHO'-I- i./.,wlcw..u:r14:234,,-4».

V1. Formula Writing and Naming = -
19. Determine the name (if the formula is given) or formula (if the name is given) of the following substances.

potassium nitride lead (IV) sulfate NH4NO, ‘ helium H £
KsN Pb(s0y4), ommonium nitrite
Ca(ClO3)2 lodine -1~ silver carbonate

’ ) /397_ COz

NO;
)

nitogen diovide calcium chlorite

Bal, magnesium phosphide SnO _n/] ( ”) OXIPU’. BsBry
bacium fodude M 93 oA (stannous oxide ) (libpron te tredhromid
Pl; Iron (IT) peroxide phosphorus pentabromide  Na,O 3
NS y O S y
phospharus Trifodide  Fe O, PBrs octium oxide
SgFm NE!.303 godJ‘Uﬁ"j

aluminum sulfide CuC,H;0,
acetate Lisulbur decafluoride p{’roxfdc
o

Aly S 3 Coppe-(T)

Cl0O5 L12Cra0y (CMPrbu S \{crric cl;rnmz}te_ bromine Br
dichlorine heptoxide. 4 acelae) Feq (Croy)y 2
SR G hexoxide

A, (S20 : . :
2(S2 3)3 Brao Jibromine m oN YA€
20. For each of the first six compounds in #19 (the compounds in the left hand column),answer these

questions: a. Is the compound ionic or covalent?
b. When elements bond to form the compound, will the elements need to gain, lose, or share electrons to form

¢. If the elements must gain or lose electrons to form the compound, which element will lose

the bond? ¢
electrons in order to bond, and which will gain electrons in order to bopd? . |
K3N 1S J6nic P"hsﬁ"‘"’ must lose f}‘fm’; nr)‘voj.(n MHS']‘jMn eltc ‘

No, s covaleit Nad O shace elechms T bmol.
BaT, is lenic. Barium wmust lose - /=P Toline must gain e-
PI, s Covaleyf Ped L share elcctm; -h: {Mdfo ol

M,Ss s Lenic, AL must (o5t €7 S mus j:m ¢ 2 ﬁbM

Cla07 is Covelut Chlonne nd Oxygtn sNAHL € ;



VII. Significant figures and Scientific Notation:
21. Perform these operations and lepon the answer to the correct number of significant figures.

a. 1400 + 188 1537-» )(,oq_ d. 120/6.33 |$q§=}—> 9] g. 600./60 100 = '-I-.Oxjoz-'

b. 1400.2 +188 15%32—9 1583] Je. (3622 cm’)(8 g/em?) Zi‘l?é g  h 122x00011 03y2 - | 0. 013

c. 134x2111.11 Z8Z88.874, f. 13.4+2111.11 30000_? i. 600./125 4,3 -—a|1+ 30
(28300 | 212451 22125

VIILDensity:

22. Copper has a density of 8.90 g/mL. Olive oil has a density of 0.89 g/mL
a. What is the volume of 600. grams of ollve 0il?

= - NS M | 6009 o 6716 | 6FO mL]
D=2 Vb=m D " 55 Il [ 670

b. What is the mass of a piece of copper that is 2.0 cm by 3.4 inches by 6.2 inches?

V=4 -wh = (z.Ocm)(z.qm)[é.z,‘n)/Z.SLIcm)a: 271.999 cm?

I inch
_m = = 3 200046 |
D-12 m VD = (27).9%9cm )(3,0;%%;) 242| g ~>[ 2400 |

c. Determine the density of a rock, if the following data was collected:
Mass of the piece of rock; 2.40 grams
Initial level of water in a graduated cylinder: 6.1 mL ? 6.9 m L’G)J mbL= 02 ml
Volume of water and rock together in the grad. cylinder: 6.9 mL

D=m - 2499 - 349, o 35/cmj

pa————

V o.gmlL

23. Gold has a density of 19.3 g/cm’. A piece of gold foil has a length of 5.00 inches and a width of 10.21
centimeters, and a mass of 20.52 grams.

a. Determinethem;ithepieceoffoil. v.; Lﬂ_ . 20‘52 _ |0631CM3—2
’7.3&3 F-— . 3 -.F
[1.06 cm3 |

b. Determine the thickness of this piece of foil.

10632 cm?)
- 0. —t 1= __\L_ = [ 5
i L-w  (s00in)( z',%rm)[/o.znm)

= 000819956 Crn)

70.00%20 e



IX. Unit conversions 2.3
24. Make the following conversions. (See chart at the top of WS#¢8. A similar chart will be gwen on the test)

a. 340 nmtocm
/340nm)/ lem A _ ](9 000034 CM o 3’-/8/0 C’”‘J

b. 1.6 x 10 kilometers (km) to cm em—

(1072 km )/ Lo WCM}’ 6% 10%m er[/00 Cm)

c. 0.872 m*to cm®

5
(0872 m ?)(/00@ = 08732 m?/10 fm) (8.72%10 (m?

m o 8?2000 cm’

d. 3650 inches to km

N LSHem /1 km N o :
(3650 in) [ 22X )/ o) ~|0007 k.

e. 0.00040micrograms per second to grams per hour.

(goomfo/uﬁ) /_L’ ) 605) /wmv = 1490 L1079 /b |
s 10 / o (- 0000014 I~ |

f. 0.55 liters of liquid to cm®

]

i e il

g. 30.0 miles per hour to meters per second

300””" /"” Ly (IDOOM Imin :572‘7';»;/51'..
/ /’éhy Gomm )| gos ) 12

i. 0.500 kg copper to cm®, if the density is 8.90 g/cm’

& 5””"”/ 10001 ) 1on) (562 co’

I kg 8.0 9
j. 8450 cm’ to ft’
h ¥ /1PN 1~ ar 3]
5450 em?)/L1ach > 479.798 43
: “\ gq(m/b ( 12.«\ 1_0,___ Tji_)

k. 4.4 liters of saltwater to grams, if the density is 1.1 g/mL

(wL)(/WM‘—)[ 1) = dsyo—~> 45009

[. 0.300 ﬁ!;m feet to Lm

e 2]
3 IZM) 254 0M>l =279 ¢m
( OOH)( o | ch ) .



