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Answer the questions on the exam paper.

If more space is needed, use reverse of exam pages.
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Part A: Short Answer (5 marks each)

\r.

- Name, describe and sketch the 3 ways surfactants will interact in solution. Identify the region of
the surfactant that will interact with aqueous solutions.
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3. Using the structures

provided and explaining your reasoning,
would be miscible.

determine if the two species below
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1,4-pentadiene W

1,5-pentanediol
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Part B: Long Answer Problems (10 marks each)

/ 5. Using the constants provided on the Equations and Constants page, for a solution made
\O by mixing 7.55g of potassium sulfate (K2S045)) in 750.0mL of acetic acid (C2H4Oo1) at
25.0°C;
a. determine the melting point of the solution.
b. determine the osmotic pressure (in kPa) of the system.
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6. Neptunium (Np) was once thought to have a simple cubic unit cell. The side length of the
/ unit cell was determined to be 400.pm,

a. Determine the volume of the unit cell (in cm?).
b. Determine the mass of neptunium within the unit cell.
¢. Determine the volume of one neptunium atom (in cm?).
d. Determine the density of the neptunium packing structure (in g/cm?).
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7. For the following mechanism,
a. write the overall reaction,
\ o b. label cach compound as reactant, product, intermediate or catalyst,
CHa + 2H + H20 = CO) + 4H: g (slow)
CO + H:O = COxg) + Hag (fast)
2H(g + Pt = Hag) + Pt (fast)
3Hayg + O = 2H(g) + 2H20 (fast)
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Equations and Constants:

Tb. acetic acid = 118°C

T acetic acia = 17.0°C

Pacetic acid = 1.049g mL"!

K acetic acia = 3.90 °C kg mol"!
Kb, acetic acia = 3.07 °C kg mol’

Pvap, acetic acid, 25¢ = 2.07 kPa

R=8.314 L kPa K! mo]"!
R =8.314x102 L bar K"' mo]"!
R =62.36 L Torr K! mol"!

R =8.206x10" L atm K-' mol"!

Nav = 6.022x10% mol!

I'atm = 1.01325x10° Pa = 760 Torr = 1.01325 bar

n=m/M
c=n/V
b =n/m
p=m/V

Vphere = (4/3)mr

[28S(ag)] = K(pgas)
ATr=i(Ky)b

ATy = i(Kp)b

IT=icRT

Pvap.soln = XAPvap.a

Pvap.soln = XaPvap.A + XBPuap

Xc = ne/nig

T(K) = T(°C) + 273.15
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