o2 Carleton

UNIVERSITY

CHEM 1006 A
Winter 2018

Midterm #1: Thursday, February 1%, 2018

Test duration: 80 minutes
Instructor: Alyssa Nause

Student Name:

Student Number:

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)

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

2. For the following compounds, write the reaction showing their dissolution in water:
a. NaHCOg)
b. CH3(CH2)13CHss)
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3. Using the structures provided and explaining your reasoning, determine if the two species below
would be miscible.

M HOWOH
1,5-pentanediol

1,4-pentadiene

4. On the phase diagram below, draw the effect on boiling and freezing points of a pure solvent
when a solute is added.
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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
by mixing 7.55g of potassium sulfate (K2SQOaus)) in 750.0mL of acetic acid (C2H4O2()) 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?3).
b. Determine the mass of neptunium within the unit cell.
c. Determine the volume of one neptunium atom (in cmq).
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,
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b. label each compound as reactant, product, intermediate or catalyst,

CHyg) + 2H(g) + H20(g) = CO(g) + 4Hz(q)
CO(g + H20(g) = COzg) + Hz(g)
2H(g) * Ptis) = Hag) + Pt

3Hz(g) + Oz(g = 2H(g) + 2H20(

(slow)
(fast)
(fast)
(fast)
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Equations and Constants:

Tb, acetic acid = 118°C n=mM
=n/V
Tf, acetic acid = 17.0°C c=n/
Pacetic acid = 1.0499 mL-! b=n/m
p=m/V

Kf, acetic acid = 3.90 °C kg mol?

= 3
Kb, acetic acid = 3.07 °C kg mol* Vsphere = (4/3)mr

Pvap, acetic acid, 25¢ = 2.07 kPa [93S(ag)] = Kn(Pgas)

ATs= i(Kf)b
R = 8.314 L kPa Kt mol™ ATy = i(Kp)b
R = 8314X10_2 L bar K-l mol-l IT1=IcRT
R =62.36 L Torr KX mol Pvap,soin = XaPvap,A
R =8.206x102 L atm K* mol* Pvapsoln = XaPvap,A + XgPvap,e

XC = nC/ Ntotal

Nay = 6.022x10% mol*

1 atm = 1.01325x10° Pa = 760 Torr = 1.01325 bar T(K) =T(°C) + 273.15
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