
Molar Mass and I-Step Mole Calculations
 
NH4 t- 5°1 2 

1. What is the molar mass of ammonium sulfate? 
(NHt) ~Ot N: ~)( 14:0 lq = 28.0Zq	 ~6

l	 H : 8 J{ 1.0'~ = e.OBq l3Ub (s{f4)l~~ :: I~ 
~.' I x 3Z.0h~ : 32.0"1 --- 
o' t)( Ih9 ~ tA-9 

2. What is the molar mass of lithium phosphate? L"f POt ~ -
Li POi Li: 3 X ~.q4-q : 20.82q

3	 p' , x 30. q79 · 30.fng j @7qq Lt~ ~ ~ 1m!) 
o ; f}(	 ,~ 9 = to4g 

3. What is the molar mass of dinitrogen pentoxide? 

rJ e5" N ; 2.x 14.0/~ :: 28.0zg}~i NzOs ~ ,~
2 

0; 5")( Ib~ - 869	 1 . 

4. If you have 2.34 x 1024 formula units of iron (III) carbonate, 
how many moles do you have? 

~.34xlO2.-t firmunttJ I mPR _ • (j)}m~ Fe/~ 
x h.02 XI()lJ form un,h 

5. If you have 5.5 moles of barium chloride, how many grams do 
you have? 

ry)6Ich" rY\ASS = 5.5 m6€ BaeJl 208.23 q - -- ([ 5J-	 - - t/ 145. 3 a Ba:12 .
208.~3 9/m&e lX'm D('	 _ J_ 

6. If you have 25 L of el2 gas, how many moles do you have? 

2~ L (I l I moex---
I l2.4-L 



2-Step Mole Calculations
 

+8.2 9 
I 

x 

1. How many mol~cules of CH4 are in 48.2 g of this compound? . 

. ~.02XfDz3 motte ~ ~ 
, m~ :: lJ.!f x/D2+m() /(>( :!!y 

2. Find the mass in grams of 5 liters of nitrogen gas (N2). 

3. If you have 2.41 x 1023 formula units of sodium carbonate, how 

r molor fha~.s 

5L Nz. x Im~ 
----x 28.02 fJ.. ~ ~.~N. 

I 22.4L \m6f. ~ 

No. r C03 
z - NOt [03 

many grams do you have? . .[/YIM(j. ( tnCi $ 5 

~ A-I X lOB f7>un. un d~ 10 5. C/ 1/9
x- x 3' 

I mil 

4. How many liters will 1.20 x 1024 molecules of the gas CO2 

contain? 

I. ZD)( 162+ rYlDlec. COz )r 22.4L------ ~ 

\ (,.02 X (013 016/ec rmlJ.f 

5. How many molecules are in 35 g of water? 

35a If, 0 Jmd - (,.OU/{lz3fflOle( cJ!7! I If ~ 
~ x X -= 1./7)( D rt'10re[· nlO 

, (' IB.OlJ Im~ 

molar YY1a~s
 



Percent Composition
 

1. Aluminunl sulfate is a substance used in water treatment plants 
to help purify water. Write the formula for aluminum sulfate and 
find the percent composition of all elements in this compound. 

Alt3 504
2 - ~12(50+)a AI: ~ X2,.q~q = 53.q~j roAr ~ 53.Qb/342.1t A'l{)£}.: 15.8% 

~ : 3 x 32,0"1 :: qt,. £89 7~ 5": q&,.tB/342./f "tDf) .:: 28./ ~ 

b : /2 x I~~ ~ . Iql q_ '11 0: "U/ 342, J4 )\ /Of) '': 5~. I % 
. *.~q. 

2. Cesium bromide is used to make optica1 devices such as prisms 
and spectrophotometer cells. Write the formula for cesium 
bromide and find the percent composition of all elements in this 
compound. 

C.sf! Br-I C.sBr CS' I l( 132.41J ~ 13z.tJlJ '/. ($; I3l.tf'/21l.eI K1OO = b2.5% 

Br : x 1Q, qJ ~ 7Q.Qg _ ro 8r :: 71.qjzll.8f X(()O.: 3Z5% -
212. 813 

3. CChF2 is a Freon which is a gaseous compound used in 
refrigeration. What percent of this compound is from carbon? 

C: 1)( 12.0'g ::/2.0Ij 

ron. I maS5 --) 120. q Ig 

4. Which has a higher percentage by mass of iron?
 
I=e ( N{)~)~ A. iron III nitrate 01010 r ()1(HS ~ 241. 88g
 
FeSOf . iron (II) sulfate Me> Ia r l'Ylass ~ 15 f, tf /J
 

Pr. S5. 85j..?~ Fe = 
;< too =: l3.'~

211.88g

CD io Fe ~ 55. BSj- x IDD = 3".87.. 
15/ JH~ 



Empirical Formulas 

1. Benzoic acid is a compound used as a food preservative. The 
compound contains 68.8% C, 4.95% Hand 26.2% 0 by mass. 

A.	 What is its empirical formula? motar rna 
B.	 If given 324 g ofbenzoic acid, how many moles would '5 

you have? B 4i' ( H 0' (ue ) 
C :	 ~~q){ Imoe =: 5. 73mf'€/ 1.~4ml( = (3.5)Z --> 7 . 32 9 7 " L X m = 

, IZ.OIJ. .' 122. 133 
4:	 +59x_ 1mlf.. HOlYloell.Hm~. (3)Z ~(.. ~ . ~ 

I I.Olg . ~~~I C7 HO,)bD : 2.Yq x ~ -: t.ft,4/Y1.e / t.~4 m~ :; (') l -> l .- l 

I	 I.g A.~~u~ .
2. 2-Methylpropene is a co n used to make synthetic rubber. 

A sample of this compound contains 0.556 g C and 0.0933 g H. 
A.	 Determine its empirical formula. 
B. If given 4.33 x 1022 molecules of this compound, how m{)ta r TniSJ 

many granls would you have? t 
433 oX lozZ rt16Ie( Ol-t. t Im6( ~ 14-.01Q= C:	 b.~h~" I~;'~' 0.6+7//110( !o.0471m0( = I B. 

, fe,.Dlxlou Imit 
lY10lecH;	 0.ffQ3~~ J..rr:L,f :: 6.(jf23moe/().047Im~:; l 

. I 1.01 q 
4.@ 

3. A major oil company has used gasoline additive calle~ MMT to 
boost the octane rating of its gasoline. What is the empirical 
formula ofMMT ifit is 49.5% C, 3.2%H, 22.9% 0 and 
25.2 %Mn 

(: 4liq x 'ntI( : 4./2 mil /O.f5Q rnl{ =- q
I IZ.Olq , 

H: 31qx~:: 3.1 7 mil / 6. t'5tt m~ :: 7 
J 1.01 a 

0:	 l~g x Imj ~ l. 43 m~/6.451 mil = ,3
 
I IftJ~ .


tJ fl ; 
2~1 ,(_'m~ :: o. +5~ mlfj O.45Q mil = , 
. I	 54.q4~ 



Molecular Formulas 

1. Determine the molecular formula of a compound that is 
composed of40.0% C, 53.4% 0 and 6.6% H. The molar mass is 

120 g/mol. emp. nrm -t CHID
 
L 4O.ou uno£. '2 33 ~ / .D '=' l.
,J )( 12.019'" J. m 3.33 m~ eIYIp. form IYlQS5 ~ 30.03J 
\-\ b·"9 1W\1~... 1,53 m~ / 3.?>3 (h~ l @

,xTOii 
:0 

~::4((l1b)~~H,O 
o S~9 )( IMot = 3.33 moel 3.33 Fl1~ ~ I 3O,03g 1 J ~ ~ 

I '~1 

2. Find the molecular formula for a compound with the following 
percent composition - 85.6% C, 14.4% H. The molecular mass 
is 42.1 g/mol. L -'. C' IerYlp· 17>(01 ~ 11l. 

c.: 8~9)(~ = 7./3 mo-€ /1.13 m~ -=ernp.n((YJ thaSS -? 14-.03j/mo€ 
t IZ.OI!) 

14: l~ ... _'moe ;; 4-2.1 g/m~ _@
----:'J ,. 14-: 3 rY1f(/7.J3 mo€ v Z - 3 (( H ) 7 C H 
, LDI9 14.03 ~/rne.e Z 3' 

3. The action ofbacteria on meat and fish produces a compound 
called cadaverine. As its name and origin imply, it stinks! (It is 
also present in bad breath and adds to the odor of urine). 
It is 58.77% C, 13.81% H, and 27.40% N. Its molar mass is 
102.2 g/mol. Determine the molecular formula of cadaverine. 

58.:2.711i ~ ~ 4.gQ m~ / I.Qb m~ ~ (?.)) 2 -7 J
 
/ lZ.()I9
 

13~!J )( ~ -: 13.~7 mfl/ I.q~ m~ : (1.) 2 ~ It
 
, IJng
 

N: '17.tOa ,,_'Il1~ .: (I) Z --j l 
L. J 1\ ~ l.~" moll I.q"m,.e

14:olg 

emp.hrm C5 HI4- Nl ~ emp'ln'lal ~ moleCUlar 
emp. hrm. rno.s,S I02.21 BJm~ L nrmUll1S are,------ the -some!IbtL 9/moe 

-=: I C H N \AA 

\0Z.21 9/mtl v - r 5 1+ L 

I 


