CHEM V20 Worksheet
Chapter 8

Name: ENC\\(N L—

Mol-Mol Conversions

1. Benzene, CeHs, is a known carcinogen that burns in air according to the following equation:

2C¢He + 150, = 12C0; + 5H,0 ’L (-6 \/\,
[~

a) What is the mol ratio of O to CeHg? Ol ' C(O Hb 6 ; Z {

b) How many mols of O; are required to react with 1.3 mol of CsHs? \ \
c) How mols of H,0 can be produced with 53.3 mol of CgHe?
53. 3 mol CoHe s S M0 - |33, 25 mp| 20
2. The balanced equation for the Jécgfhposmon of TNT, C7Hs(NO2)s, is

2C7H5(N02)3 '9 7C+7CO + 3N + 5H20

a) What is the mol ratio of C and CO? 1.F = C '_CO 2-37‘"""Lﬂ-\5 (HOZ)g

b) How many mols of H,0 would form if 2.32 mol of C7Hs(NO2)s reacts? =
c) How many mols of C;Hs(NO2)s are reqmred to produce 0.0424 mol of CO?

0.0828 mol (o ;HSUJ@L)} 2 Ca1H5(NoY);
Mass-Mass Conversions - 0.012\ mo|
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3. When active metals such as sodium are exposed to air, they quickly form a coating of metal
oxide. The balanced equation for the reaction of sodium metal with oxygen gas is:

A
4 g7+ 02 > 2A1203

Xg H20

Suppose a sheet of pure aluminum gains 0.0900 g of mass when exposed to air. Assume that
this gain can be attributed to its reaction with oxégen What mass of O2 reacted with the Al?

0. 0400y N y %x ,:’—?zx /__ﬁ/ ~0.801y ©

4. Diiodine pentoxide is uséd in respirators to remove carbon monoxide from air:
1205(s) + 5 COg) = l2(s) + 5 CO2g)
a) What mass of carbon monoxide could be removed from air by a respirator that contains

50.0 g of diiodine pentoxide? .3
‘;0-0@ 1305 Y | mol X /5’-_('0 X 25.01y - |20, 01% \

233,34 | T05 L mol




b) What mass of I, would remain in the respirator?

a
ine
5. For each of the following unbalanced equations, balance the equation and then d'eterrT;OO .
how many grams of the second reactant would be required to react completely with 0.
of the first reactant 1
' [ W
D*%cr X_\_T.z—l- . 0-0\\5[‘ mel e
51.000

a) Z.Cri+ 3 Clyg — 2CrCly

0.0l 5 Umoleyr ¥ ] - 0.0 l?—} mot Oz
b) __CsHazg) + 8 Oag) = 5CO5) + LH20) p 0.0133 mot o ¥ 1___/——-
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6. When'silver nitrate is added to teous solution of calcium chloride, a prectprtation

reaction occurs that removes the chloride ions from solution.

2 AgNO3(s) + CaCla(aq) —2 AgClis) + Ca(NO3)2(aq)

a) Ifasolution contains 10.0 g CaCl, what mass of AgNO3 should be added to remove all of
the chloride ions from solution? '0:%9 Lal\e y Lm0, 2 Ag\Os \E.L.'_'—Q-Zi‘ 2 Pocly A9

; \o-4 calle
b) When enough AgNO; is added so that all 10.0 g of CaCl; react, wﬂat mass of the AgCl
precipitate should form?

2 Agct , \H3.329 |
| mo ) -
lD'OQMC\zx“O,q‘ % ___T___ZI-X Tmol 25,8% Agél

Ca
7. The balanced equation fof the combustion of octane is:

2 CgHig) + 25 O2g) = 16 COz(g) + 18 H20y

What mass of oxygen is needed to react with 2.42 Kg of oxygen?
L Alwng

Limiting Reactants

8. The balanced equation for the reaction of phosphorus and oxygen gas to form \
tetraphosphorus decoxide is:

Pag) + 5 O2(g) = P4O10(5)

What is the limiting reactant when each of the foll
mixed?

ing sets of quantities of reactants is

0.25p v | pypo € 0.25mol Psand 0.75 mol O,

o5



Assume that 9.40 8 of Alis mixed with 0.60 g of Cl,.
a) What is the limiting reactant?

b) Whatisth :
0.60 E\max;TUm amount of AICI3, in grams, that can be produced?
10. Certain drain cleane 2 Clz  mol :
dissolved i rs are a mixtufe of sodium hydroxide and powdered aluminum. When
e Tivter, e sodium hydroxide reacts with the aluminum and the water to

produce hydrogen gas, 1.8, My \mol 5 saamon x Zwp
2693 ¢ Z Al
2 Al +2 NaOH(aq) + 6 H200) —* 2 NaAl(OH)a(aq) + 3 Ha(g) 9 0. 137

The sodium hydroxide helps dissolve grease, and the hydrogen gas provides a mixing and

scrubbing action. What mass of hydrogen gas would be formed from a reaction of 2.48g Al and ,_J
4.75g NaOH in water? | L- %9 ‘ W-¥59 \ l (0.2 4969{ .09 ot
0.0919) |o.\\%‘b | 6.1374 Mol) X tol Lot
11.A5.0g sample of greenish-yellow Cl; gas is added to a 10.0-g sample of gray potassium
metal to form a white solid in a sealed container. -
—
a) Write a balanced equation for the combinatjon reaction that should occur.
Oay i — 2l . m 2)3
. - ) -
16y wn ¥ tmo| - b) Iden‘f'lfy the limiting reactaft. 6491z » ,__":‘—?LLD X '__!_C-Lt - . '
e \Gg ‘g( Predict the appearance of the substances?éoft in the reaction container once the reaction
is complete. '2)3
Z_M_L_J - 0. Z'I;dé) Calculate the mass of product that should formm )_,
(% e) What mass of excess reactant should be mixed with the product after the At HoD
complete?

Percent Yield

12. A student was synthesizing aspirin in the laboratory. Using the amount of limiting reactant,
she calculated the mass of aspirin that should form as 8.95 g. When she weighed her aspirin

product on the balance, its mass was 7.44 g, —

a) What is the actual yield of aspirin? +. L\L\g

b) What is the theoretical yield of aspirin? 8 q 59
c) Calculate the percent yield for this synthesis.

1 o dez137 ]

2.95



13. The combination reaction of sodium meta| and chlorine gas to form sodium chloride is

d by the followi o - p, \0PO M
represented by the following balanced equation: 5 009 pay LOZ- = U Na

_ Ab.4

\ \ 59 - 2 Na + Clyg — 2 NaCl)

/ﬁ 5.00 g of sodium metal reacts completely with excess chlorine gas, and 11.5 g NaCl is actually
\ ql%gbtained, wha

tis the percent yield of sodium chloride? 0. \0ZRnol -L‘Ma-' 2.05 Lfmﬂt
0. 051 4mol cle y 36,453 =424 ’Zp /
14. The combination reaction of sodium met é‘ ri?ﬁ s ¢

- L MmO\ . .
al and nitrogen gas to form sodium nit
represented by the following balanced equation:

6 Nag) + Nag) = 2NasN(g)

If 0.30 mol of Na is mixed with 0.60 mol of N2, and 0.092 mol of Na3N is obtained, what is
5 %, the percent yield for the reaction? 0.0 x\0o0
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15. The decomposition reaction of calcium carbonate is represented by the following balanced
equation:
CaCOs() — CaOys) + COxg)
After a 15.8-g sample of calcium carbonate was heated in an open container to cause

decomposition, the mass of the remaining solid was determined to be 8.10g. The student is
unsure if the reaction is complete, so the solid could contain unreacted CaCOs.

Cal02 -2 (oo 46y __ﬁ_x\(po = /. Vvield
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