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#1. (_/ 11 marks) True or False? Circle TorF to correctly describe each statement; you do not
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need explain your answers.

According to the first law of thermodynamics, any system'’s internal energy is constant.
X Yuniverse's !

! o AUf> : A

A solution containing an W_QM will have a lower vapour pressure than a solution

containing the Mﬂ@tlon of a molecular coonund.i; : P hfﬂher (sl JI pard icles\
P\u‘.r“: ‘X P !,{_.'l“n‘.ﬁ’{'

A sample of iron powder will oxidize more quickly in air than a single block of iron of the same
mass. \‘b o Clecfion od S'Uf{ﬁm Letween Fe and @?..

Colloidal dispersions appear c]gu({y’ because of light scaﬂe%g off of the soiv’ént molecules.

|
NGO . s
Hydrophobic substances are not very soluble in \h’;ter becauge the London dispersion forces
between the hydrophobic molecules are(fuch strongertharrthe dipole—induced-dipole _~

interactions between the water and the hydrophobic molecules.

When a gas-forming reaction occurs in a system, the sumundingsﬁeﬁmon the system.
ﬁNST's 2E cx()clngfon . W= ~PAV, = ~ (ﬁk_,ﬁ oloes

5 + e
For the reaction below, ggld_iQMilLfd__é"an H* ions are tonsumed.
Au(s) + NOs(aq) + 4H'(aq) = Au’'(aq) + NO(g) + 2HO()
CHAT for 1AW At Logms more stowl! (4x

If the dissolution of a particular salt releases heat but requires a net increase in organization, the
- .._.———————'-—1
salt will have a eratures than at lower temperatures. | =TS
heat relemsed AHCO  golbiliu? OC §or dissouing.. £67 ST IS~

ruve ofdel  AS<o \oustr Sol’y tesns Smalled 4& o S
The vapour pressure above a mixture of two volatile liquids depends only on the vapour pressure"'
of the liquid that is more volatile. Pl ve (> 2 (8 f’. © Xy &?Qdds ow BOTH

Gibbs free energy is an example of a state function.

On the graph, triangles "A" & "B"

represent ways to calculate sg‘ 0.8
instantaneous reaction rates for = 070 ¢
e 2 0 2 £ 0w = 1
different moments during the % 0.60 / m‘a‘*fb“?m"“ teneuse o ‘\'ﬂﬂﬂf]‘e‘
reaction. 0.50| . : [ ChfPRY 1 o caeve)
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# 2. (/11 marks) Scientists investigating the origins of life have spent considerable efforts attempting to
synthesize amino acids such as glycine directly from the simple compounds ammonia, methane and oxygen:

NHi(g) + 2CHa(g) + > 0x(g) = NHCH,COOH(s) + 3 H:O()

a) (2 marks) Using logic only, explain how the system's Substance AH% s’
entropy would change if this rea ed. (kJ/mol) (J/mol-K)
(feadants There would | NH:@ 4611 | 19234
5) 5.5 wol of GAS w@ﬂ e o very CHa(9) -74.81 186.15
0 gotuct g I
| ol colid (lov enhopy) DECREASE LHCOPHIGS S0 -
o\ Viguid—{modesale enbay) W enfopy v | H00 28583 | 69.91

(moee oppEf).
——~ b) (2marks) Calculate AS°,, for this reaction at 298 K| does this value agree with your prediction in (a)?

Lo A S 7 v(m;+ produ et —M Mm-l Creact X
wb‘““ =[G (16551 Thwoll) #omel) (620 ek YL 34 Tk )+ (5615 ThwlE) |

+(Z:5 mol)(205. €3 :/...uz)]

=

I

-0 ﬁu‘,\sx (3132w Ik ) - (1031218 5/€) . nite moled cance .

A == gL ae ayK \X}< e e (a@ms with ()]

2 decine
Lo c) (4 marks)”yl'ﬁennoaynamlcallff‘ S I aklng should this reaction proceed spontaneously at 298 K if aII

r/ substances are in their standard states? lnclude calculations to support your answer.
0 5@3& L show AG = AH - TaL® €0+ be Hontaneous W

Biiea= (15231 1)+ 322083 K]l (N B2 (G ko) 2 SO jn kT
15 ( 1385, S(‘i) = (W‘G‘S _113) . moles cancel...
L!‘ =t NI C‘ %6 kTN (a anuuat'f« re.,Jl‘j ha$ cm% iak-_v,;,'MM Flafe for covact SF)

A& =~ 1189 %’ék‘J (299 K)(=0.76399 k3 /K) mole unibs now match !
-11%4. 8b = (—227 .06 k3)

QQ A = "](92 ZV(F-S

Vy‘“ﬁl (?.ﬂ(,[:tm is %?(mo&{aa'nmimﬂ.j 'Pcwvu{?LLf_Q

d) (3 marks) If this reaction weré indeed practically feasible, would it give a higher yield of products at
hlgher temperatures or at lower temperatures? Explain.

I-{. her \fieicj means wmore pmotud' 1e. Is the reaction more favouiable
?

LS
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a} l«lcg@\er oc lowtr %mfxm:fu(m

fules f"’"‘*“"g@ AY- ms where
V‘/ e Wi
'[P i< latgg He —TAS detm in Hus as
H\e laf e ™ j bece;me = la(ggfj__f{.k:gdu,cﬁ_—rfl-umjat&f The efbect is
ne dl\re valu€ 2.0 Lol 3
: that more 3{ fhe en{“ka(pac fawura Hl‘lj e

Jﬂn MO p mﬂwdj eﬁﬂhlﬂ
ot will dobain/ AHSO i Gancelled o af higher erperaliares,

—_— and Ha DG lz;ed,w‘f‘./sm alley, & even pmmw.
l Thus @ a f’““g"‘@" 3«‘4@( would feanlt a,!vvfou_z;f?r’ kw]ptrauhwm_

éH S0 AS<E Lo Hais reaction .
11




PAGE 4

CHEM 206 Winter 2006 Section 01 MIDTERM TEST ID #: 'Wla,ulc.q;u pehomni
# 3. (__/8 marks) Methanol (CH;OH; bp 65°C) boils 30°CJhigher than methane (CHy; bp -164°C),
but decanol (shown on left; bp 229°C) boils only 55°C)higher than decane (shown on right; bp 174°C).
N (HE) Mu R H Hy) RalHeE) M
il Y O R TURE AR IS A A
HH HH HH AH 4T g rfT-l HH HH H/H 4 H

a) (4 marks) Briefly explain (in point form) what causes methanol
boiling points. H = 5»
\ 5 - H i )
o7 LA Cach molecule s
i 1 &u‘mku 1d
* polay MG\EW Pl *“2
P V; ST aceep H

(shwnopst intecmolecalic fovee)

' MMW
2 Olﬂ' ot cliSgersion Rxfce,g

(u\x’n&ei}- '-Fo«z)

desesthe [ i ! Qo e - i e o Not vei’_lj
s Alts London disge(sion foiced « * Small moleeul _ aardl B
‘FMCQS o ha d&f? Znnﬁuj:i)'cmf/ww\c.(Mt) ec{a rizabie (M4 i,omt ‘o.{::%nuf‘n.c.l’

eﬂlr\\&-{-t (.'b\lx... m 11 2i mo\e

w! :
veiy wealk F'}"C(:A

| - Ghong iafecmolecalar forces 191
A{' T WMUSE bR Ove( Come Tor moleandes & -
Wh \leave bulk h‘(éui'ol + wndev UﬂPLﬁq( lgl«u-x&'f (e\-’?&fcﬁx’t@

: o \ e ; : f@x{_ =P T= b['a
bp e requires h{rﬁ__@re_ Kinelic X0 na ¢ v (thevrmed E & kmr—c(‘a:wv’e)
2 ‘E auch hight  tomyd rakmre Vi inkermncle cdar frrces ace 31"__&17

- —_— { O @y I.l"w ot T ‘-hi L}O\I‘ Flan MQ.MLW AHO

woie VA ;
b) (4 marks) Why is the bp difference is so miich smaller for decanol and decane? Explain briefly (point
form is ok). _~ 1o LdF 399 apa q Igodu Lewion
by 224% +3 Eocd lecane (T4 °C | dispusien
decanol b‘a :i?‘— Hebunels dl-a::f.? 'olﬁ &Lm
Sinilacitica o W{M&M({W' - L-Q*N“e Tolong chain
:D mméoiik'—y of contacks between moleanles will ravelve

[London Aispecsion Forces, forkoth sdbonces.

e cach inrerachon IS L-rmif( lgu_ul* & wman ou.n‘r :-{ i(’;“..%_f
R.qurﬁ. = add _wp Yo Odfrﬂi[v(&h;ﬂ_*_\fj W\']'CtMOlf‘.r_l'ua' (C:;‘ip_ ;
- both swb stauces have Wa'f‘ bp (Wigh T 4o reech Py o
il [ } dsiwe T polarizabilit

: fe 5 w it Wl Mw Causs L ‘ y
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BPAT ... 3 possibie H-bonds (2¢

o 4 ’
‘CEP‘}CJ{. {c.fo-uu{'(dj MO!?M-&
overall ;t‘\*e('mo'lt‘c___ v '{-m' w4

;’;O Max. is Smald cowtei bution :
\ (Sia:e_ so many “Unfolar fom‘h‘ of Cmdztf*F.rT_
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5 net vewy C&f-:_ad‘
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# 4. (__110 marks) Imagine you are sitting in a hot sauna. The stove (heater) in the sauna has a layer of
rocks on top, so that you can pour water onto them to create steam, which makes the sauna feel hotter.

a) (6 marks) Imagine you poured 225 mL of 45°C water pnto the hot rocks, and it all evanrated:to form 3
steam. How much heat was absorbed from the hot rocks? sk headk TEFirst o l00C
Note: AH°a, of H,O(l) at 100°C = 40.68 kJ/mol; other data is given on the information sheet.

.Imzwhn“r’- AT s)mﬂf ?"bu’—“’; Jst l"“i"h] oo’ C, iﬂ‘e'“ “‘“P‘:’fc‘}e,‘
q’heodﬂ‘mj -+ "\reuais. = ﬂ/a&;SO-’lo‘?-cJ'v

from pcks

@)o"hm‘ = mCATX ye
s (225wt x LOD 3t ) (4134 374°<) (100 af )
7 = (3259) (418 T/4° ) (55°C) "
é = 531 TN where shoudd have only ASF fo maich O]
AHVap o <0
% <‘{'0-6‘3 Y_’S—/W‘)(zzs"é'/’/my.(oz j/WDG
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:‘/ & B T P (R TR SR rzsr—r o dec
D |V posorhed = Dt Y = 50777 kI + 5019 &I
ibed ks lench €
IQDLJ’SU e S e
. ap“"’“" = 560 1T ) %o decimal places, 257

b) (4 marks) If 15% of the steam from part (a) condensed onto 12500 cm* of your skin (about half your——
body’s surface area), by how many degrees would the temperature of your skin rise? holet I‘H nored

Assume that: (1) the heat is transferred quantitatively into the outer 0.10 cm of skin. heat ed bj ;
(2) the density and heat capacity of skin are the same as water. ool ing he weke/
[If you could not do part (a), use 15% of 750 kJ...which is not correct...]

© steam tondenses + releases heat * g[:_?_péﬂ_'e + evay ovaction (c(/ ew{l!\/
l e C’\,c::miensct = _'Gl/e\/m") = U f)()'—?c‘[ a g

Z) ow\lj |§alu of steam condenses onte skin ¢ Cl/i'rin: 0.5 (——C]/COM‘EM&)W
L[“ 05 |
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qél 'C? k:r {,-/lr:e‘;(ij ;_\_,17'55.-‘:)

I 5

: OT= § gkin Am = {250 e o
@ ——— 3 \‘) 4‘ !Ci’\«é‘:fmf_.

: o ( fundamentn|
= M | Metric

) |
5 : [ Sskem
(115_05)(({'-’3‘1 Z/:g C’)VH, S {e efionsh J

m C
1S

AP T ) iy 3 o8 e a rathy ;.
o BT ;l]'-lb i e wov\;f T hqge - 'mﬁ’e-me 2 lF skeam 1

N lacge. overestimadion oot condenses en Yous.
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V)
# 5. (_/ 11 marks) A 0.6 mL teardrop has a density of 1.0 g/mL and contains 0.67% NaCl by mass.

’l =
a) (7 marks) I the only solute present in the teardrop, what is the osmotic pressure exerted by the
solution at 37°C? 3

Oswc : Moles of NaCl as dissolved pasdicles in 0bml -
el essuie - - i b
T;\}C: ii.fi'r 0l mt X 09 \x O 3957* = 0.0402 g NaCl
dal _
ll = oRT o W ss o(--’;&uclmf “Jo NaCi
N/

7

: v’
NNact = 0.00402 g v

= £6.979310° ol
5%. 4u3 gfmo| X~

SC@ US!L\j teled # o[i-SKz: lved pan_;ﬁc'{ux-'
= (1. 3 x\o 4%6(0 0% 20 L0 (57 %’43 )

_ei e

But, when A{SSD{UQJ} Nali jlelds\;/l)dc{r, @iE
O bwmL x 1L W& o AL v
= ML'> A

&2 3 xv‘é/hﬁfquxoﬁmc')l NaCl

< ﬂfer@. 2
= 0O 00350 ,E‘.tﬁw' = L ?):'E X\O“‘t myec«h-gsclwec'{ fon ¥
0,000k L = e digilod Pa(-h‘.«:.(es thet contribute
= 5,33 e X

+ colligalwe propedies

@ [SF due +0 [/‘U‘L-.ME o”';tq 2 L{
@TF \qwote vaw't Hobb 74, D [ote hil £

’ b) (4 marks) If we assume that teardrops are isotonic with the liquid inside your eyes, what would happen

"~ ifyo i ion wi ion of solutes to your eyes? That is, can you explain

(and appropriate diagramis). what might cause the pain you feel
when you get clean water in your eyes in the shower? oY
==

LEAN th O conkmins ey likte scluke (%)

y ) i : fela-l-welv) L\‘"ﬂlr\ concentretlon ‘,f
! \}/ﬁi’ 4 W - wed e C.Uvﬂpa(er.‘\ fo inside eye
' % A : =%
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€— Sew perme able meborane (exfei:u..bl)
o pes meable o waker molecudes,
Lut wno !‘_ rS-eruj_'e-

e s NS b exrmu& Gl /T"mo.-.e Moo stntes me‘“‘”"“““l;(
NotE: Eoam ot @)ﬁ il from ean-weker Side 'ﬁ“"“\s
< buiﬁeghm s U“_{ DD Tﬁo l‘\;, frown insid e eye E_'I;_{E- (\/)
| eyes couta exrio:\e e 'i':' ®, H";D th;;-g(‘mgr inhoey e (C'SMESJS)
f? ta the Showdv .. ed = TE:‘I:‘*'":" R & oy e |
~ L | L ol Feur eyes & \_ " = presswie bualdg¥yp in €y Wmax
0 .‘a_\ not have ways o pump l“; sodis et Vil {/ : Worth
H N N__exhra HO UW};_"_"“E?LE:@‘E’_{_J-*'I =) (omseS ASomITT pain. 13



