1.) [bookmark: _GoBack](A) DEFECTS
Metals yield at a stress much lower than those calculated on the basis of their bond strength alone. This is explained by the presence of defects. Identify the principal defects responsible for this observation.

a.) Grain Boundaries
b.) Interstitial Metal Atoms
c.) Vacancies
d.) Dislocations

1.) (B) DEFECTS IN GOLD
You have a single crystal of 100% pure gold. Identify which of the following defects you would expect to be present at room temperature.
a.) Free surface
b.) Grain Boundaries
c.) Vacancies
d.) Inclusions
e.) Substitutional impurity atoms
f.) Interstitial impurity atoms.
2.) RATE OF REACTION
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3.) RATE OF REACTION
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4.) HALF-LIFE
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5.) URBIUM OXIDE
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6.) YOUNG'S MODULUS
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METALS
PLASTICS
CERAMICS

7.) ELONGATION
A steel cable 10 m long is pulled in tension with a stress of 350 MPa. Assume that the Young's modulus of the steel cable is about 200 GPa. If only elastic deformation occurs, what is the resultant elongation in cm?
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(b) Calculate the instant rate of decomposition of AdBr when its concentration is 0.03091 M. Express your
answerinMs™.
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N3O dissolved in CCly decomposes to give N2 O4 and O2. The reaction is first order with a half-life of
1234 seconds. How long will it take, in seconds, for the concentration of N2 Oj to fall to 1.1% of its initial
value?
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Urbium (Ur) is an upscale element found in big cities. Its oxide (UrOy ) is not very stable and decomposes

readily at temperatures exceeding 66° C. The figure below shows how the rate of reaction varies with the
concentration of UrOy at 75° C.
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The rate s in units of M - 51 and the concentration ¢ of UrOy is in units of M (mole - L), The slope
has a value of 1.34 and the intercept has a value of 1.51. What is the order of reaction for the
decomposition of urbium oxide?
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Select the graph below that best represents how the rate of reaction varies with concentration of urbium
oxide at 100° C (red) compared with the rate versus concentration at 75° C (black).
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Rank the following 3 classes of materials in order of increasing typical Young's Modulus: metals such as
copper, plastics such as HDPE (high density polyethelene), and ceramics such as alumina (Al3O3). Do not
look up the values of Young's Modulus, instead base your answer on what you know about the structure
and chemistry of these classes of materials.
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The fictitious compound, arrhenium fluoride (AhF), reacts with itself to form a dimer with the formula
AhyF. The reaction is second order in AhF. The value of the rate constantis 9.091 x 107 M~'s~1,
What is the initial rate of reaction in a reactor filled with AhF to a concentration of 5.0 M? Express your
answerin M- s1.
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Administratium bromide (AdBr) decomposes readily at temperatures exceeding 37°C. The figure below
shows how the rate of reaction varies with the concentration of AdBr. The rate, r, is in units of M s and the

concentration of AdBr, ¢, is in units of M (mole L'"). The slope has a value of a 1.67 and the intercept has a
value of 0.490.
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(a) What is the order of reaction?
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