JANUARY 2009 STE EXAM REVIEW

1. The above graph of ionization energy versus atomic number reveals how difficult
it is to ionize noble gases.
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a. Which noble gas has the lowest ionization energy?
b. Which family of the periodic table has the lowest ionization
energies?
C. In which periodic trend would you not see the noble gases
listed?
d. In the second period (from Li to Ne included), which atom is the
smallest?

(3 marks each)
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Use dot structures to explain how Ca reacts with CI to produce calcium chloride.

a) Show the reaction using dot structures.
b) Now show the ionic product with the charges of each ion.
C) Write a balanced chemical equation to show what happened with the
appropriate chemical formula for the product calcium chloride.
(3 marks each)

Carbon has the ability to bond to itself repeatedly while also bonding to other
atoms.

Respect the octet rule in using dot structures to show how 3 carbon atoms can
form two different compounds with hydrogen. (5 marks each)

Atomic masses of elements in the periodic table are due to the relative
abundance of isotopes in nature.

Calculate the average atomic mass of an element from the data provided in
the table below.

Isotope Mass number (u) Natural abundance (%)
1 288 48.89
2 290 37.81
3 295 13.30
(5 marks)

Explain the difference between ionic and covalent bonding. Tell me as much as
you know. (6 marks)

Let’s say that the average atomic mass of fictitious element X is 315.013. We are
told that the isotope with a mass of 313 accounts for 32.9% of all X.

What is the mass of three moles of the only other existing isotope?

(5 marks)
Calculate molar mass.
d. N,
b. CaCO;

C. (NH4)28
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Predict the formula of the compound containing the following ions:
NH,* and PO, (3 marks)
What is the charge of the Fe ion in FeSO,4? Show work. (4 marks)

The density of alcohol (C;HgO) is 0.76 g/cm®. How many molecules are there in 1
cm?® of alcohol? (5 marks)

When lead nitrate, Pb(NQ3),, reacts with a solution of sodium iodide(Nal) a
yellow precipitate (lead iodide, Pbl,) is produced.

Pb(NO3)2 + 2Nal — Pb|2 + ZNaN03

How many moles of yellow Pbl, will form if a total of 8.0 grams é
of Nal react? (5 marks)

Glucose, CgH120g, is often used by cells as an energy source.

The balanced equation for the aerobic breakdown of this sugar is:

CeH1206(s) + 6 Ozq) > 6 COzq + 6 HxOy)

If in a reaction, 120.0 grams of CgH1,0¢ are oxidized, how many grams of oxygen

will be consumed? (6 marks)

Many patients became violently sick after swallowing 1.0 grams of a new pill.
Most were fine when they ingested slightly less. The active ingredient made up
80% of the pill. If the patients on average weighed 80 kg, find the toxic dose of
the active ingredient in mg/kg.

What are some of the industrial contaminants that can show up in drinking water?
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A water sample had 0.1 ppm of the pollutant chlorobenzene. Plants growing on
the shores of the reservoir, however, contained 0.9 ppm of the same substance. A
blood analysis of frogs revealed they had an even higher concentration of
chlorobenzene than the plant.

Explain the difference between bioconcentration and bioaccumulation.

Compared to pH = 5.6, a rain sample at pH = 4.2 is how many times more acidic?

What mass of KClI is contained in a 0.5 L sample with a concentration of 0.30
moles/L?



