FORM 10

1. (9 points) Element A undergoes the reaction presented below. Only those products that
contain element A are presented in the scheme
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- Ais a solid element, has a low melting point and is insoluble into water.
- E, Fand H are all solid chemical compounds and soluble into water.

- B and G are chemical compounds and react with iodine (I,) in aqueous solution as follows:
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Write chemical equations for processes (1) — (9).

2. (6 points) In a laboratory you have five vials which are known to contain five solutions of the
following compounds: silver nitrate, sodium hydroxide, nitric acid, ammonium chloride and iron(lll)
chloride. The concentrations of each solute in the solutions are 0.5 mol/L. Explain how you can
identify the content of each vial using only the solutions given. Write down the chemical equations
for processes you used.

3. (7 points) A tank car containing concentrated nitric acid turned over and all the nitric acid from
its tank was spilled to the ground. Firemen called upon the spot used sodium carbonate to
neutralize the spilled acid.

a) Calculate how much (in kg) sodium carbonate was needed to neutralize the spilled acid
completely if we know that the volume of the tank was 76000 L and the nitric acid was 70.0
% by mass (rest was water) with density of 1.42 g/cm®.

b) The authorities however feared that very hazardous side reaction(s) could occur during the
neutralization due to the exothermic nature of the neutralization reaction. What were the
products of the side reaction(s) they feared of? What could have been done to prevent
them?



4. (9 points) When water vapor reacted with very hot (glowing) carbon two gases A and B were
formed. The mixture that formed was burnt in pure oxygen. In the room temperature the products
were a colorless liquid C and a colorless gas D. D reacted with a dilute calcium hydroxide solution
and a white precipitate E was formed. Further studies showed that magnesium reacted with gas D
and two solid substances F and G were formed. If D was let to react with glowing carbon the gas A
was formed.

Identify substances A — G. And write the chemical equations for all the processes described above.

5. (9 points) a) Butane CH3CH,CH,CH3/C4H1q, propanone CH;COCH5/(CH3),CO and propan-1-ol
CH3;CH,CH,0OH/C3H-OH all have similar molecular masses. State the type of attractive forces
present between the molecules in each of the substances, and predict the order of their increasing
boiling points.

b) Which of the following pairs of substances would you expect to form homogeneous solutions
when combined? For those that form homogeneous solutions, indicate the type of forces that are
involved.

(i) CClyandH,O
(i) Brpand CCly
(iii) KCland H,O
(iv) C,HsOH and H,0O
¢) The word “metal” means a package of properties as follows
0 high electrical conductivity
o high thermal conductivity
o malleability and ductility(both of which mean the opposite of brittle)
0 (generally) high melting and boiling points

How can the properties accounted for? Justify your answer.



