
Stoichiometry Review - 11A

1. Whot volume of oxygen gos ot STP con be prepared by the decomposition of 25.O g of
potossium chlorote? Z- KCICA >
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2. Determine the volume of hydrogen gss at STP thqf cqn be produced by the reoction of
130.0 g of zinc with 1@.0 g of hydrochloric ocid. Which reoctont is in excess, ond how
much remoins unreocted? Zn + Zl4cl 2 ZnCI. + lJ,
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3. 29.6 mL of 0.350 ill sodium hydroxide ore require.d to titrote 2O.O mL of phosphoric
ocid. Colculofe the mofority of the phosphoric ocid. S Xla1H . H.ffi+ , 1Varfu*, SHA
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4. Ammonium sulfqte fertiltzer is msnufoctured by hoving sulfuric qcid reoct with
ammonis. In o loborotory study of this process, 5O.O mL of sulfuric ocid reocts with
24.4 mL of o 2.2O mol/L ommonium hydroxide solution. From this evidence, colculote
the concentrotion of the sulfuric ocid of this stoge in the process.

Hrso* + / 5i tl .yo H >

= lz .zo nn" l /uXo.  oz4+ r - )  C, )
( o .  osoo  r -  )  Cz )

O. 53-l rnol7. 
ESO+

Slqked lime con be odded to on oluminum sulfate solution in o woter treotment plont to
clarify the water. Fine porticles in the water stick to the precipitote produced.
Cofculcte the volume of O.O250 mol/L colcium hydroxide solution required to reoct
completely with 25.0 mL of 0.125 mol/L oluminum sulfote solution.
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Some ontocid products contoin oluminum hydroxide to neutrolize excess stomoch ocid.
Determine fhe volume of 0.1@ mol/L stomach ocid (ossumed to be HCI) that con be
neutrslizdby 9tZ rg of oluminum hydroxide in on onfocid toblet.
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7. Iron(II) sulfide reocts with orygen gas to produce iron(III) oxide ond sulfur dioxide.
What moss of iron(III) oxide is produced from the resction of 2O.O g of iron(Il)
suffide snd t4.l g of orygen? Which reoctont is in excess, qnd how much remqins
unreocted? t{ Fa S u 1 Oz -> 2 lt rC-3 . -/ 92
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8. Whot is the moximum mcss of sodium chloride thot can be produced when SO.O ^U of

OJZA moVL sodium hydroxide reocts with 39.4 mL of 0.165 mol/L hydrochloric qcidz
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9. A chemicql technicion onolyzed o somple of q wqsfe solution ond reported findings to
environmentol chemists monitoring the lead content of the waste. The somple was
mixed with excess potossium bromide so that ony lead(Il) nitrcte in the solution would
resct:3.65 g of precipitote wos produced. Colculote the moss of leod(rl) nitrote in
the somple. ? V,( N0: ), t '2 K i3" >

,.o( Q,'( " \()

,yd (V'b,
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10. A chromium(Ill) chloride solution is cnolyzed by hoving o somple of the solution reoct
with o 5O.O g piece of zinc metol. After the reoction, 38.5 g of zinc remoined.
Colculote the moss of chromium(Iil) chloride thct wos present in the somple tested.

7  C ' ( \ =  ,  ) ' Z - , . ,  >

'- 3 -2'�\ c, Pb(ruO=),

lw,_",x##cr=)( rse
:  l L ,  b  gC ,  CJ . ,
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11. Sulfuric ocid is produced on o lorge scole from reodily ovsiloble rqw moteriols. Qne
step in the industriol production of sulfuric ocid is the reaction of sulfur trioxide with
wqter. Cqlculofe the molcr concentrotion of sulfuric ocid produ ceA by the reoction of
10.0 Mg of sulfur trioxide with on excess guontity of woter to produce7.@ kL of ocid.

SO: -\ l\z_C) *.' \-\z SO, i
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t?. A t.z0g sample of thecompound responsibt e forthe odour of cloves,which is known 
/ L-

to contoin only the elements C, H, and O, is burned in oxygen to produce carbon
dioxide ond woter. The moss of corbon dioxide produced is 3.350 g, and the moss of
woter produced is 0.8232 g. Determine the empiricol ond moleculor formulos of this
compound , given thot its moleculor moss is 164 glmol.
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13. A A.473 g somple of phosphorus is reacted with on excess of chlorine, ond Z.LZ g of
phosphorus pentachloride is collected. Whot is the percentoge yield of phosphorus
pentochtoride? Z? * 5Cl. >
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14. Butyfcted hydroxytohtene, BHT, o food preservotive, contoins corbon , hydrogen, cnd
oxygen. A 15.42 mg somple of BHT wos burned in o streom of oxygen ond yielded
46.20 mg of corbon dioxide qnd 15.13 mg of woter. Colculate the empiricol formulq of
B H T .  C , H r o ,  O z  )  ( o ,  ' r  v l z o
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15. Pyridine is recovered from coke-oven goses ond is used extensively in the chemicol
industry, in porticulor, in the synthesis of vitamins and drugs. Pyridine contoins
ccrbon, hydrogen. and nitrogen. A 0.546 g somple wos burned to produce t.5t9 g of
corbon dioxide ond 0.311 g of woter. Determine the empiricol formulo of pyridine.
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t6. Nitric ocid is mode commercially from ommonio by the Ostwald process, which wos
developed by the German chemist Wilhelm Osfwold. The process consists of thre,
steps. In the first step cmmonio reocts wifh oxygen to produce nitrogen monoxide
qnd woter. In the second step nitrogen monoxide is reocted with oxygen qnd

converted to nitrogen dioxide. In the third ond finol step, the nitrogen dioxide is
reacted with woter to produce nitric ocid ond nitrogen monoxide. Whot moss of nitric
qcid con be produced from 6.40 x tO4 kg of qmmoniq?

{  N l H . ,  5 o z  >

Z  N e  1  C z  >

3 No, + i{zo
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l z * o r  N u /

( 3ts1 hL k,.v( No,, 
P;)( '3'o\zt4 

kg/v.,, .r)

5'7 t bb ,+{ b2 L3

,52 / b1 kg l-l NOr

(b r  f ta  uS)

Chemistry 11 Advonced - Stoichiometr"y Reyiew - Answers - Chemistrry llA - pry. I of I



L7. The combustion of gosoline in on oulomobile engine can be represented by the egmtion:

zGHn@) + ?5O z@) ) t6CO zb) * l8HzO(g)

o) In o properly tuned engirc, with o full tonk of gas, whot reoctont do you think is limiting? Exploin
your reasoning.

The gosoline would be the limiting reqctont. Gqsoline is a non-renewoble fuel
ond must be purchssed. Oxygen is free and reodily ovailoble in the oir
surroundingthe car. It is much more procticol to design the system so thot
the gosoline is the limiting reoctqnt.

b) A cor that is set to inject the correct omount of fuel ot sea lewl will run poorly at higher oltiiudes,
where the oir is less dense. Exploin why.

At higher oltitudes, oir is less dense, fherefore the omount of oxygen is the
some volume of oir will be less thon it would be ot seo level. This meons thot
the fuel to air rotio will not be qt optimum levels at the higher altitude.

c) Colculote the rolume of cqrbon dioxide 9os (ot STP) thot is produced by the combustion of 10.0 g of
gnsoline.

= t5. bbl{
= l5.l L eoz.

c) The reoction of otmospheric orygen with otmospheric nitrogen to form nitrogen monoxide occurs in
o cor's engine olong with the combustion of fuel.

Na(g)*oz(g) taNo(g)
Whot odjustments need io be mode to o rehicle's fuel injectors (which confrol the omount of fuel
ond oir thot ore mixed) to compensole for this reoction? Exphin your onswer.

The combustion of nitrogen uses up some of the ovoiloble oxlgen, this meons
thot there is less orygen ovoiloble for the combustion of the gosoline. Becouse
of this, fhe omount of oir that enters the engirc must be increased, so thot
sufficient omount of oxygen is ovoiloblefor the combusfion of the gasoline.
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An impure somple of barium chloride with o moss of 4.36 g is added to on ogueous solufion of sodium
sulfote.

BoCla(s) * MzSOr(ag) ) BaSO+(s) * Zl.loCl(oq)
After ihe reoction is complete, the solid barium sulfote produced by the reoction is filtered ond dried.
Its moss is found tobe?.62 g. Whot is the percentoge purity of theorigiml borium chloride?

I W+ \[t-^t s^LJ.\fzoo,z3'q \
I  zstarcQ,*t/( tff ir/t i^/ )

= 2,3* 3 BaCl.

/"  e*,r l ly = 2.31 q
t v r - l z< too s 53, b 2o cu'ry

1,%1

19. Complex corbohydrotes a?e sforches thof your body con conrcrt to glucose, o type of sugnr. Simple
ccrbohydrofe foods confoin glucose, rady for immediqte use by the humon bod. Breathing ond burning
gfucose produces energy in a jogger's muscles, occordirg to the following unbolcnced eqrntion;

CoHpoobq), oe(g) ) CAzb) * HaO(g) + enarSr
Just before going on a run, fdtorim eots tow oronges. The oronges 9iw her body ?5 9 of glucose to rmke
ene?gY. Although ?t.O% (by velurne) of the oir Altarirm brenthes in is oxygen , s\ne, brqthes out obout
t6.O% of this oxygen. (In other words, she only uses obout 5.O%.)
o) Balonce the egrntion

CoHnoe(aq) * 60z(9) ) 6Coz(g) * 6Hzo(g) * energy

b) How mony litres of oir (ot STP) does iAorino breothe in while running to burn up the glucose she
consumed?

lb ,b$3LO-
,ttdtcl

T6 ,LgO
x .'. {l* unds 31o L of ̂ '.

(

fu r*sto 51. o{ 'Ylrt air Lso,ttu 4 O-)

5.o x :  313,&lo 6
EO

c) How nrorry litres of corbon dioxide (ot STP) does she produce?

16 ,7 L u),-

z_s.o r [b_,,-l (p, \lu.I | \
tto.Li1 bg $/n"l /\ | po t CaH,p, JL '*t 
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