Exam: CHEMICAL CALCULUS
1. Batxilergoa

|Group:

Name:

Concentrated sulfuric acid (18.3 M) has a density of 1.84 g/mL
how many moles of sulfuric acid are present per milliliter of

1

solution?
how many molecules of sulfuric acid are per milliliter?

¢ what is the mass 2% of sulfuric in the solution?
Atomic weights: S=32; 0=16; H=1
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2 |Calculate the volume of 18 M sulfuric acid that must be added to water
to prepare 2 L of a 0.309 M solution

Atomic weights: S=32; 0=16; H=1

@ T2

M
il - | Nt o e
s O iR N2 = N3
S 797 2L

4——-
\/
g
)

d

I It
18 M 0.%09 | M
0/@ 70

a.) Detertwrivia kiow o,f Ny awnd. ",

n,= 0.309 mol‘_ 42504 w21 = 0,618 mol 1,50,

N, =N3 = 0.618 mol H,50,
b) Determnination o,f v,

\’2 = 0.641¢ mol H?_SOI_’ X

.
et et iR =

18 mol
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3 | A sample of impure magnesium was analyzed by allowing it to react
with excess HCI solution:

Mg (s) + HCI (ag) —» MgCl, (agq) + H, (g) (not balanced)

After 1.32 g of the impure metal was treated with 0.1 L of 0.75 M HCI,
0.0125 mol HCI remained. Assuming the impurities do not react with
the acid, what is the mass % Mg (purity) in the sample?

Atomic weights: Mg=24.3; H=1; CI=35.5

(@) The balanced chemicsl equation and proportions
afe:

Mg (s) + 2 Hcl (ag) — Mgdl, (aq) + H, (9)

4 mol 2 mol 1 mol 1 mol
24.3 g 29 as.3 g 29

M (Mg) = 24.3 9/mol

M (Ha) = 1+ 35.5 = 36.5 I/mol

M (MaCl) = 24.% + (2 x 35.5)= 95.3 I/mol
M (W) = 2x1= 29 mol

Detarmination of HCl consumed:
> nitial

_ ]
ni_. 0.5 __mf_ x0.4L = 0,075 mol HCI

> rematluning
Ny = 00,0125 mol HClI
s consumed
n = 0,05 mpl HCI- 0.0125 Mol HCl = 0.0625 mol Hcl

Determination of the amount of Mg that reacts with
Hct:

24.3 M
m (Mg) = 0.0625 mol Hcl 2.2

2 mo! HClI

The purity of the sample is:

0.7c g Mg ° .
)( — ‘UO = 51- 6 /o t
1.2 g sample ( = Bj
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4 |Hydrazine (N>H;) and dinitrogen tetraoxide (N-O4;) react on contact to

form nitrogen gas and waper vapor.
¢ How many grams of nitrogen gas form when 100 g N>H, and 200
g N>,O, are mixed?
e  Which is the volume of that gas at P=2.2 atm and T=23 °C?
Atomic weights: N=14; 0=16; H=1

R = 0.082 atm.L
K.mol

(&) The balenced chemical equation:
Z NMy+ NDO, BN+ HHD

2 mol Amol ? mol 4 mol
el g 29 g4 9 24
M N H) = (2x 1)+ (W x1) = 32 9/mol
M (N, 0,) = (2x) + (lixie)= A2 3/mol
M (N)= 2x14y= 289/"’]0]
M CH0)= (2x1)+16= 13 mol
Detarmination of the Limiting feactant:
x (N,H,) _ 1009 NaHu _ 4 5¢ timas the value of the
6U g N H, table

x (N,0,) = 208 %N _ 947 Limes the value of the
429 N2 04 table

Lo N,H,, s the Limitimg reactaunt

Amount of nitrogen formed

N
x= 100g N4, 223N _ (131259 N,

Voluma of nitrogen:
Amol N

n CNQ_) = 13%4.259g M’Z. 9 ”z = 4,69 mol I\]z
km. L
PNSART 2 s nRil s 4.69 mol x 0.082 aK-n'\ol x (23+273)K
3 2.2 atm
(\j___ 51.34 L MJ
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