Stoichiometry — Sheet o

1. In the reaction shown here, what mass of iron is needed to react completely with 32.0 g of

sulfur? Fe + S = FeS
32.045 )(Iml Fc)(55.3¢7j )= 557 g Fe
2.0066 g/mo| I\ | mol S ol

2. When zinc reacts with sulphuric acid, as shown here, what mass of hydrogen is produced
from 31.8 g of zinc? Zn + Hy,50, =% ZnS0, + H, AN

(51.5 42n >(lml He (2-0!5853/ >.- 0.980 94 H,
£5.38 oJms) /N | mel 21 ool

5. What mass of sulphurous acid can be produced when 128 g of sulfur dioxide combines with
water? 50, + H,0 = H,50,

128 ¢ SO | mol 1,80\ /[8z2.08 = 164 4 H, S0
(é4.0é48;/mol ( IMZ/ 50;>( 2«:!)

4. Silver bromide can be precipitated by the reaction of silver nitrate with sodium bromide.
What mass of precipitate can be produced starting with 34.3 g of sodium bromide?
NaBr + AgNO, =% NaNO, + AgBri

o r . - b2 4 Agh
i) ottt 777" = 02 57

5. Hydrochloric acid is added to 50.0 g of iron(ll) sulfide. What mass of hydrogen sulfide is
produced? FeS + 2HClI = FeCl, + H,5N

(??.O%/z?/ix >( ,’—,’i—of——ﬁfi )( su4.0825 ) = 19.4g heS
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©. How much nitric acid is needed to react completely with 25.0 g of magnesium in the
following reaction? Mg + 2 HNO, = Mg(NO;), + H, M

25.09 M 2 mol HNOs\[63.01285 \ _ 130. 4 HNOs
(24-605ﬁ9mol>() ol Mg )( //MOI>

7. How much copper(l) chloride can be produced beginning with 75.0 g of copper(l) oxide?
Cu,0 + 2HCl = 2CuCl + H,0

o : _ 104 4 Cul]
('//i.%zc/)m’){lz::/i%/ )(?8 967%’ ) 104 §

&. What volume of oxygen gas (at STP) is produced by the decomposition of 100.0 g of

sodium nitrate? 2 NaNO, = 2 NaNO, + O,
10Q.0 g NaMOs ){ | mol O, \(22.4 L, 15: 3.2 L 0,
84. 9195 g /mol 2 mo| Na N0y Mo

9. What volume of oxygen (at STP) is produced when 75.0 g of water is decomposed by
electrolysis? 2H,0 = 2H, + 0,

: 2 0 - = dp.b | O
(3?.;7_?2/;_50/010/)(;—%3;0)/ S }

10. What volume of carbon dioxide is required to produce 50.0 L of carbon monoxide according
to the following reaction? CO, + C = 2CO

(5o.o¢ a0 >(l mo | co,_)(zz.4t7

) = 25.0L CO,
22. 4 Yol JLZ mel CO ol
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M. When aluminum is heated in oxygen, aluminum oxide is formed. What mass of aluminum
oxide can be obtained from 25.0 g of aluminum?

4A) + B3O, > 2 Al2Ox

25.0 4 Al | AM.O. \/101.96/ - 4. Al
4 2 A - 4172 0
26.‘?615“/_5/mo[>(4 r::’ /}? 3 )[ j/mo/> g M3

12. When steam is passed over iron, hydrogen gas and iron(lll) oxide are formed. What mass
of steam would be needed to react completely with 100.0 g of iron?

BHO + 2Fe = BH, + FCLOS

/22‘08457;’”0/)(_23_;:%[/_;/:0 )//5.0/525%0'): 46.39 4 H,0

13. What mass of ammonium hydroxide is needed to react completely with 75.0 g of copper(ll)
hitrate in a double displacement reaction?

2 WNHOH 4 Culwog), == 2NHeNOs + Guloy),

(75'05 éu(/\}(),,)& (Z mo|  NH,OH (35.04585 ),._. Z8.0j
/87.5558 g/mol I mol g,(NGOg), ol NH,+O#

4. When ammonia is burned in oxygen, nitrogen gas and water are produced. What volume of
ammonia will react completely with 25.0 L of oxygen?

4 NH; +« 30, = 2 N, *+ 6H,0O

(zs.o L0, (4 ol NHg){zzq L )= 353 PRy
22.4 L/ms) 3 ol O, mol

15. When sodium carbonate reacts with hydrochloric acid, the carbonic acid that is formed
immediately breaks down into carbon dioxide and water. What mass of sodium carbonate
would have been present originally if 5.00 L of carbon dioxide were obtained this way?

NayCOs + ZHCI = Z NaCl + 10 » CO,

S L) ek Yoy . o

Na, CO;
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16. What mass of copper metal can be obtained by the single replacement reaction between
copper(l) nitrate and 20.0 g of iron metal? (Iron(ll) nitrate is formed).

2 CuNO3 + Fe = Fe(NOR), + 2 (Cw

0.0 4 F ™Mo - = 8.2 4 Cw
Soat Vrmtas yim g ) - 03

17. What mass of sulfuric acid will be needed to react completely with 5.5 g of ammonia in
the production of ammonium sulfate?

2 NHy + Hy80, —> (NH4), SOy

35.54 NHs | mol H,SOL /98 0795 V. 102 4 K0
(17. 030 523/:\404 Z me | NHy >( I)- 9 T

18. What volume of chlorine gas will be needed to react completely with 85.8 g of potassium
iodide in a single replacement reaction?

¢l, + 2KI > 1y % z2KC/

85.%4 K| | ol CIL z2z.4 L >: 879 L (1,
( ol . 0028 3/’”"”){ 2 mol & ( /ND/

19. In the neutralization reaction between sulphuric acid and potassium hydroxide, how much
potassium sulfate can be produced if you have 150.0 g of suifuric acid to begin with?

H, SOy + ZKOH 7 K804 + Z2H,O

( 1s.06 Hy S04 ') ol K, SOy )//74,24;02 s, ,)r 266.% g
98 . 074 G/mel ' ] motl H,SO4 e Kz SOy

20. What volume of nitrogen gas is needed to react completely with 150.0 L of hydrogen in the
production of ammonia?

Ny + BH, > 2 N
150. O L H, / mol /Vz_)( 7_2.41_/ ): 80.0L M,
2Z. 4 Ymol 3 ol ol
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21. What mass of aluminum metal is needed to replace all of the iron from 27.8 g of iron(ill)

oxide? 2 Al -« FCz_Os —= A)T-,C):s + 2 Fe

( 27.% g Fe,Os )(z mol A) )(26.98/5{%0‘ - 9374 Al

159. 6422 g/mo)

22. What volume of chlorine gas will react with antimony in order to produce 58.9 g of

antimony(lll) chloride?
30, + 2Sb => ZS8bll;4

58 .9 ¢ SIOCG 3 mol Cl, 22.4 L - 8.Lel el
( ZZ&.leQj/w' (Zmol 5&[53( /"W’J =

25. What mass of iron metal will be required to produce 20.8 g of iron(lll) oxide in the reaction

with pure oxygen?
HFe + 30, > Z Fe,0;

(it £, =47 - o

24. What mass of potassium chlorate is required in the preparation of 90.0 L of oxygen gas?

Z KGO, —> 2 K + 30,

90.0L O 2mol KCIG; [ 122. 54455
(22."‘/ L’/molz- (3 me | 07, )( /M0l>

- 328 g KCIO
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25. Silver reacts with nitric, acid to form nitrogen monoxide, silver nitrate and water. Determine the

volume of ni'I'r'ogen"g';’c':ns‘?3:~ at can be produced at STP from 5.00 g of silver.

384y +4HNOy > NO r3AGNDs tZH, O
0.390 L

5.004 A 1 mef NO \/2z4L o~
( l07.868;]3/moj m‘gX imol ) L N0
3

26. Zinc reacts with phosphoric acid to produce zinc phosphate and hydrogen gas. Determine the mass
of zinc required to produce 15.0 L of hydrogen gas at STP. 2, 7 ,, +2 Hx PO.+ > 2”3660‘*\)2, 8”2,

ZZ"'} l’/mo] > 3 mol H?, ( ‘9/11'\0’) —ﬂ

27. During photosynthesis, a sweet potato pant combines carbon dioxide gas and water to produce
sucrose (Cy2H22011) and oxygen gas. Determine the volume of carbon dioxide gas at STP required to

produce 455 g of sucrose. 12C0, ”*”H;O — (C,z2H2204 120,
155 g Cia ez Ou )('2 ool Lo N (z244L,,) = 357 L €O,
3"1"2.300083/,»«01 | mol CizHz204

28. The charcoal briquettes used to cook in an outdoor grill are composed of 99% carbon. What volume
of oxygen gas (at STP) is required when a 100.0 g briquette is burned to produce carbon dioxide?

C ~ O, 72 CO,
=90, 4C (‘M.oéc )(1_&'_9:- (224 ot ) = 185 L O,

29. NO:; is a toxic gas that forms acid rain when mixed with water in the air. The major source of NO; is
the combustion of N; in the cylinders of automobile engines. Determine the mass of NO2 produced

from 5.00 x 108 dm® of N.. ' Nz +20, —>2NO,
& (3
5.00% 107 dy 2 mol NOz 46.0055 4 =~ 2.05=lua NO
dr N G- S =
22,4 o L mel IV ———
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