Exam: CHEMICAL CALCULUS
1. Batxilergoa

Name: |Group:

1 | A solution of sodium hydroxide contains 25 percent of NaOH by mass.
The density of this solution is 1.3 g/mL. Calculate:

a) the concentration in g/L and mol/L

b) the volume of this solution that needs to be taken in order to
have 50 g of sodium hydroxide

c) the number of molecules we get if we take 100 mL of that
solution

Atomic weights: Na=23; 0=16; H=1
Avogadro’s number: N=6.02x10%*

a) the concentration in g/L and mol/L

m= g R —

solute M
n= mol «———
V= L

mn=c*V

solution l
c= g/L <— 1‘—|
M=40 g/mol
c= M <« d=1300 g/L

Cc= 25 %o ‘—l

Knowing the molar mass and the density we can get the values of the
concentrations in g/L and mol/L, as follows:

M (NaOH) = 23 +16 +1 = LO ¥mol

& [ 25 g NaOH 1300 g solvtion _ 305 S,JQDH
100 g SoLu.t'tor] 1 L solution L solubkon

ST, e 9 NaOH 4 mol NaOH ~ 24>
c (™e/L)= 325 S soition 40 g NaoH 4
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b) the volume of this solution that needs to be taken in order to have 50 g
of sodium hydroxide

g <
solute M
n= mol <—_=—|

‘ Volume???
mn=c*V

solution l
c= 325 g/L <— +—|
M=40 g/mol |
c= 8.13 M d=1300g/L
c= 25 %

We know the mass of solute and the concentration; we can calculate the volume
using conversion factors:

H AL solution IO ASH L == B4 mL

— 50 q NaO
N 208 325 g NaDH

c) the number of molecules we get if we take 100 mL of that solution

m= 1] -

lut: M
solute n= mol <——=_|
V= 0.1 L ~#of moles???

solution

c= 325 g/L = +—|
M=40 g/mol |

c= 8.13 M d=1300g/L

c= 25 %

We have to calculate the number of moles and then the number of molecules:

2%
B 2.1% mol NaOH  6.02 x10 molecdles
?("-= - i =
41 L solvbion 1 mo! NaOH

- 4.%9 ?4023 nqolacu.les NaOH
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2 |Calculate the volume of a solution of hydrochloric acid 10 M we need to
take (in mL) in order to prepare 600 mL of a solution 0.5 M by dilution.

Atomic weights: CI=35.5; H=1

initial r r added final
volume???
\
m= g 0
solute
n n mol + (1] ns
V= V. L V: 0.6
t

mn=c*V

ol | Q| «—

solution
c= g/L
c= 10 M 0.5
c= %0
Strategy:

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

Ay= 0.5 mel HA 06 L = 0.3 mol HCl
4L solvtion)

N4 =Nz = Gk & mol HCl

o 0.2 mel HA 5 53L = 30mL

] =
O_'brr\ol Helk = io_w!:—-x\l_‘—* 1 10 {T\OI/L

AL solution - 0.02L = 30 mbL solution

\j = 0.?) ol HC
i ki io mol Hd
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3 | When nitrogen and hydrogen react with each other ammonia is formed
(synthesis). In a tank we have 30 g of hydrogen and 12 g of nitrogen.

a) determine which is the limiting reactant
b) how much ammonia is present after the reaction (in moles and

grams)
¢c) how much reactant is in excess (in moles)

Atomic weights: N=14; H=1

A mol 3 mol 2 mol
28 g9 69 349

) De'ter”]""}aho") of the Lemiting reactaut:
Tha amount of cactants We have i the

tauk 1S ”
129 N2 _ 5143 tumes the valdie
X (NQ_) = —?-Eag—N—z" = 0. an;.I:'IAe rable

309 Hz _ 5 tumes the value
& aq Ho Ot the table

Liwmiting reac’cwt-]

% o)

Therefore, |nitrogew is the

b) Amount of ammenia formed
N

n(N) = 12 g N, _?;_T:i'__ﬁé=(o.86 mo! ””3]

289Ny

NH
(NHz) = 12 N _5_*1_9___3_:6%54 g NH ]
S0 i 32 Jxan, 3

c) &Excess of reactant
Ly the amount of hydrogen consumed
239 N,
Ly tha axcess of hydrogen is:
o (H, excess)= 30 g H, — 2.5%7g H, =(22.4> g H, )

n CHZ_ excess) — 271.43 g ”2 M;.G’b_lfz mol HZJ
29 4

m (A, quu.n]&:l) =129 NZ,
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4 | Calculate the amount of methane (in grams and moles) needed to be
consumed in a combustion reaction if we want to get 15 L of carbon

dioxide at 2.5 atm and 17°C.

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

R =0.082 &tm-L
K.mol

(G) The balenced chamical equation is
CHy 20, — COp + 2 K0

teg  6ug  sug 369

/’ 7 =

M (CHy) = 12 + (Ux 1) = 16 Ymol
M (0,) = 2 x 16 = 32 ¥/mol

M (C0,) =12 + (2x16)= 4k 9/mol
M (H0) = (2x1) +16 =18 S/qol

The amount of methane needed is
¢ ideal gas egquation (pV= nRT):

Ly Fom th
YT RT 0.082 2km.L x (223+MK  are formed

K. mol

Ls CH, needed:
MT—[1-58 mol CHLI]

A CCHY) = 1.58 mel CO, are needed

1 !T]Ol COZ

m(CH) = 1.58 mol oy, 29 {25.23 q cuq]
1mol CcHy are needed
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