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Penicillin, the first antibiotics, was discovered by Alexander Fleming in 1928, but he was never able fo isolate it as pure
compound. This is similar antibiotics have saved millions of lives that might have been lost to infections, Penicillin F has formula
C14HgN>S0,. Compute the mass percent (%) of sach element. {10 points) '

(Mw of each element: C: 12, H: 1, N: 14, 5: 32,0: 16} '

. Caffeine, a stimulant found in coffee, tea, and chocolate, contains 49.48% catbon, 5.15% hydrogen, 28.87% nitrogen, and 16.49%

oxygen, by mass and has a molar mass of 194.2. Determine the molecular formula of caffeine. (10 points)

. Artange the following bonds according to increasing pelarity: H-H, O-H, CI-H, $-H, and F-H { electronegativity values : H: 2.1, '

0:3.5,$: 2.5, CL: 3, F: 4) { 10 points)

. Describe the glectron arrangement in the nitrite amon (NOZ-), Using the localized electron model. (5 peints)

. What is the Lewis strueture for each of following?

a. HF (2 points)

b. N3 {2 points)
NH; {2 poinis}
CH, ( 2 points)
CF4 (2 points)

o pop

. Draw the isomers of pentane (Csf[;z) {5 points)

A typical reaction mechanism is show in the following:

£
A+B~—IPAB

ABk‘—lh- A+B

k2

AB———» P
Based on rate law, write the reaction rate of disappearance for A (-I5) and the reaction rate of formation for AB (Tap) and P (Fe).

(12 points)

. For each of the following pairs of substances, which substance has the greater value of s’

a  CaHsOH(D or CHsOH(g) (4 points)
b. COu(s) or COxg) (4 points)

{A) What volurae of 16 M sulfuric acid must be used to prepare 1.5 L of a 0.5 M Hz8047 (5 points)
(B) How many grams of potassium permanganate, KMnQ,, are needed to prepare 500 mL of 0.5 M solution? (5 poinis)
(Mw of each element: H: 1, 8: 32, O: 16, K: 39, Mn: 33)

In a study of the equilibrium.
Hay(g) + I (g} ;———* 2HI(g)

2 mole of H; and 6 mole of I» gave rise at equilibrium to X mole of HL. Addition of a further 4 mole of Hy gave an additional
X mole of HI. What is 3?7 (10 points) What is K at the temperature of the experiment? (10 points)
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