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2nd. term Gases, Solutions

2010-01-19 Chemical Calculus

1 | A solution of calcium hydroxide has a volume of 420 mL and contains
20 percent of Ca(OH), by mass. The density of this solution is 1.12
g/mL. Calculate:

a) the concentration in mol/L and g/L
b) the amount of solute in grams and moles

Atomic weights: Ca=40; O=16; H=1

m= g <

solute M
n= mol «—=
V= 0.42 L

solution
c= g/|_ P e—] (—l
M=74 g/mol
c= M — d=1120 g/L

c= 20 %o ‘—l

1420 g solution _ 224 9 Calon);
1L soluktion L

@ @ C(g/L)= 20 9 Ca(DH)g

100 g solukion)

C(mOI/L)z 22l g CaloHp Amol CaloHlz _ 3,03 mol Galoh),
kL - U g Calomly L

M ( Caon),) = 40 + (2x16) + (2x1) = Fh Ffmol

® m(cacon),) =0.42L 22"'4?_ CaloHlz _ qy 0% g GaloH),

n(Calonw,) = 0,42 3.03 mol CaloHg _ 1.27 mol Ca(oH),
1L
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2 |Calculate the volume of water we need to add to an initial solution of
0.4 L and 8 M in order to get a solution 3.2 M.

initial& added gp fina&

m= q (1]
solute
n= mol + 0 E—
|| —_—
V= 0.4 L V- Vs

solution

Strategy:

determine the number of moles of the initial solution
determine the number of moles of the final solution
determine the volume of the final solution
determine the volume of water

PONPE

ny= 0.4L SiaciiTet e = 2.2 mol solute

4L

rl3 =ﬂ1 = 3.2 YY]O‘ SOIu..tQ.

Vi B2 ol i, = L
K 3.2 mol

Vy 4V =V —> ouL +V, =1L — V,=061L Water
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3 | Magnesium and nitric acid (HNO3) react to form magnesium nitrate,
Mg(NO3)., and hydrogen.

If we have 250 g of magnesium and 400 mL of a solution of nitric acid
(40%0 of concentration and density 1.28 g/mL)

a) determine which is the limiting reactant

b) how much magnesium nitrate is formed (in moles and grams)
¢) how much reactant is in excess (in grams)

d) the volume of hydrogen formed at 4 atm and 27 ©C

Atomic weights: N=14; H=1; 0=16; Mg=24
R=0.082 atm.L/K.mol

@ Mg + 2 HM03 — Mg (ND3), + Hy
1 mol 2 mol 1 mol 1 o)
2ug 12639 u2g 24
a) The h‘_mi{:twg reactaut

HFAOB added:
M= OUL sol x 1280950l 40 905 _ gue qu0,
1 L sol 100 g sel

HNO, = _Z_Ea-g 9 HNO 3 added = 1.63 times

Mg : 250g Mg added _ o L tiwmes

" 24 g Mg in table

HNO3 is the L‘amil:\'ma reactant.
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b) The amouunt og MQCMOE')E‘FOFMQC[
x= 204.8g HNOyx 1mwol MIW0Dz 465 00l Mg(aDy),

X = 204.8q HNOyx 48 8 MItN0 _ 21069 Mg(NDy),
c) Reactaut (n excess -
Mg +hat reacts x= 204.% 9 thﬁbx 126 5 hog, 9

Mg tn excess x= 250 g Mg - 39.0l g Mg= 21049 g Mg
d) Hydrogewn formed

X= 204,28 g HNOz x A wol Hz = 1.6% wwol Hy
126 9 HNO3

abu.L
p\!-_—nR_T s Wi OR _ 1,63 wol x 0.082 Touas > (233+23)K

P 4 atwe

V=10.0Z L H,

4 | Calculate the amount of carbon dioxide (in grams and moles) formed
when 120 g of 2-butene (C4Hg) are burned.

Atomic weights: 0=16; H=1; C=12

@ C““g+602—a—9- L\COZ-F LIHZO
{ wol 6 wwol 4 weol 4 waol

569 19249 teg 29

X= 120 g (uHg x _17_69 CO2 - 37?9 )

569 uH3
K = 120(3 Q_.Hg X A weol CO2 = 857 mol C02
56 g Culg
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