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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)

// 1. Name, describe and sketch the 3 main types of cubic unit cells. List how many atoms are
9 contained within cach type of unit cell.

' | b o = (ANEY=1
@ 3t mple T o @ @ ‘#/i‘l{sﬂb (g)(

Thce

Foelk
(0 5)ma g

(D,SXMC-.-:‘\-&/ (e #f(»l-e{ﬂs

(09 skt 382) Tace -cewlewd (ulo: ¢ @ | =0\ +(OG)
Tace L Lf

- | Falems = B+ ]
@—agb,&* Ce.sz.m({ Cudoic t—/ q =
o W fake
Q FoLva g

CQv r—f;&+ (o 5)

e

2. For the following compounds, write the reaction showing their dissolution in water:
/ a. CH;CH;CHOH{U

6 b. CaQy

&) CusClie CHO Gy —> Cl,Cl CHOH (qq

(l) .o &‘Ssoa.\a_(_xo.,‘
@_?/\I?w (0.‘23
sy T =
kO\ il Sl (9> + O : Ceg
p =) wuicking, i i
L,{ ? ;
(i o @ Phowe Cogy




Page 4 of 14



o i’
&
@Dench

Y-axis

M~Gyris

S Phe

ﬂ ?hew

8
Sc?uﬂ ~L’I-\4'.L\ou
'Sé-)r:} \lv‘,M';L\c.,

Re> oy T
\.\_1-:"‘

?VQM e

Page 5 of 14

3. Label all parts of the solvent phase diagram below.
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laining your reasoning, determine which of these two

4. Using the structures provided and exp
species would likely be miscible with water.
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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 5.25 g of sodium hydroxide (NaOH (5)) in 400.0mL of acetic acid (C2H40,))) at
25.0°C.

a. determine the boiling point of the solution.
b. determine the vapour pressure (in kPa) of the solution.
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6. For the following mechanism,
a. write the overal| reaction,

(, O / b. label cach compound as reactant, product, intermediate or catal yst

'\_/

HCOOH(aq} + Hag) =2 HCOOH:{J’mq) (fast)
HCO0H3+(nq) > H.0Oy, + HCO+;nq ) (slow)
HCO+(a,qJ 9 CO(E) + H“.—[aq} (fast)
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7. A Simple Cubic unit cell has a side len

structure. What is the packing efficien
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gth equal to two radii of the atoms making up the
cy of a simple cubic unit cell (in percent)?
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Equations and Constants:

Tb. acetic acid = 1 18°C

T acetiondia = 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 =28.314x102 L bar K! mo]"!
R=62.36 L Torr K! mol’!

R =8.206x102 L atm K" mo]"!

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

Viphere = (4/3)ar?

[gas{aq)] = Knu(pgas)

AT = i(Kpb
ATb == I(Kb)b
IT1=icRT

pvap.soln = XAp\-'up,A
Pvap,soln = XApvap.A i Xprap‘B

Xc= nC/nioml

T(K) = T(°C) + 273.15
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