Exam: CHEMICAL CALCULUS
1. Batxilergoa
Name: |Group:

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
c) the number of moles of Ca®" and OH” ions we have in the solution

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

g <=
solute ) mol M
t

solution
Cc = g/L P —] (——l

M=74 g/mol
c = M =—Jg/ d=1120g/L
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M ( CaCon),) = 4o + (2x16) + (2x1) = 4 Yol
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dissociation
A mol 1 mol 2 mol
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n CCa-2+) = 1.21 mol Ca.COI—llz Amol @ 1.2} mol C'a.+
1 mol Ca(ohl,
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n (oH™) = 4.2F mol Ca(DH}z (il = 2.54 mol OH
1 mo\ Ca (oh),
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2 |Calculate the volume of water we need to add to a 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
h= mol + 0 E—
|| —_—
V= 0.4 L V- Vs

solution
c= g/L
Cc= 8 M 3.2
c= %
Strategy:

1. determine the number of moles of the initial solution
2. determine the number of moles of the final solution
3. determine the volume of the final solution

4. determine the volume of water

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 and
hydrogen.

If the purity of a sample of magnesium is 75 % and we have 350 g of
that sample and 400 mL of a solution of nitric acid (40% 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 moles)

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

@ The balanced chemical equation
Mg + 2 HNO, —s Mg (NOy), + H,

5
1 mol 2 mol 4 mol 1 mol
1509 150g
M (Mg) = 24 9/mol

M (HNOy) = 1+ 1t + (3x16) = 63 Y/mol
M ( Mg (NOz),)= 24 + (2 x14) + (&x16) =
M (H) = 2 9/mel
@ DETERMINATION OF THe LMITING RCACTANT
% (Mg) = Ciil R et %%g—g%"p‘a =10.94 times the value

Zh g of the table
1280 g solvtion Hog HNO3
x (HNOa) X, 0-4L 1L 1009 solokion  _ 4 ¢3 timeS the
126 g HND, value of the
table

[HNO\S is tha Lt'n]i-f:f.ng reactant}
® AMOUNT OF MAGNESIM NITRATEZ FORMED
| Mass of HNO3 consumead (al):

% H
M CHNO,) — o L x 1280 3 Soloton , HOg HNO3 5 ¢ g
1L solokion 100 g Solotion HNOg

L» Amount of magnesium nitzate -Forrr]cfd

m (Mg (NOy),)= 2048 g IO, 148 9 “9;"“’331 =(2u0.6 g
1?69 HN 3 Mg CM03)2

{mo! Mg(ND3), 1.6% mol
(Mg (NO3),) = 20148 g HN —f-*—-———=
L L 126 g HNO3 Mg (NO3),
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© REGACTANT IN €XCESS
L Amount of magnesium thst reacts

™M (Mg)= 204.3 g HNO, 12‘3 :‘:O — 29 g Mg
=2 3

Ls Initial amount of magnesiam

IaMs  __ 262.59M
mM (Mg) = 3509 sample oo e ]

Ls Excess of magnesium

"Y\C-H‘a)= 26'2.59 Mg — 3°|9 HS =:l2235 9 HSI

@ VvoLuMme OF HYDROGEN
L» Amount of hydrogen formed tn moles:

NCHz) = 204.8 g HNO, .,1!2_’;"2‘.%’:’-;0_ =163 mol H,
S F5E

L»> The volume, according to the ideal gas law
PV=nRT — V=181

bm.L
= N 1.63% mol x K. mol =|10.0Z L H,
4 atm
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4 |Calculate the amount of carbon dioxide (in grams, moles and
molecules) formed when 120 g of butane (C4H10) are burned.

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

@ The balanced chemical equation:

2 GuHig + 13 0, — 8 €0, + 10 H,0

2 mol 12 mol 8 mol 10 mol
146 9 416 9 3529 1¥09
L —_—
5329 5329

M (GHio )= (L x12) + (1ox1) = 58 I/ mol
M (0,) = 2216 =32 9/mol
M (co,)= 12 + (2 x16) = 4k Ymol

M (H,0) = (2x1) +16 = 18 I mol

The amount of €O, formad:

mol CO
n (€0,) = 120 g CuHyo 43163 qu‘: =(g.28 mol COQ]
o

iR MGG, — e -_-@éLl.m g cozj

116 g GuHe
6.02 x ldzsmolewie 24
X (Coz)z 8.2%8 fY]o‘ COZ z =|4.938 x1o
4 mol molecule €O
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