














QUESTION THREE
(a) (i) Identify all the types of attractive forces between particles of the following substances in
" their liquid state in the table below.
i
N T
Tk Substance Bo:h;nogcpomt Attractive forces
s '-kmvom.y dirolcfd.'pdf atHrachor s
Ammonia, - Pe/mum_ni' d.“oale, -A;polz athrechony
e b NH, l":j”lm?” lond r‘rj
Je~porany dipde -—dipo[e attracko~s
4 -a Sulfur dioxide, . permanent oﬁpole-d;(;ole athrachng
b SO

(i) Explain the difference in the beiling points of ammonia and sulfur dioxide.

2

i -——0(1 ;
Pentane, pred d POL! Fo[e attrackions

CH,CH,CH,CH,CH,

36

Both NH, and SO, are Iaolo_.r molecules wth dbvnfomy
ond pe/m anint di Pore__d.‘r)ow attrackons, However,

NH; also hag shon hddrojﬂn bonding ot tv fle d»ofﬁ
N-H dipole, whert iS_a lvge era, froregak V@ :
diferene bebreen N sd H as N 5 wmoe elecko Mjﬁﬁw}
Twan H, DGSPH\Q ﬂﬂisj 502 has o Sigm’ﬁ(&n%{, Ic-sr‘ye»r ¢
moloy mass and fous o IW7GI elecbpon cloud size comprrr’d
19 NH.?, WW"@ i J"(’Mloormry c/rf«?levda‘f?ﬂlf athachos
rre Si?nl'/a'(mﬂ ghw\7w h tm NHZ. How T .(Wgﬂ\ of
N inHemo lewlar attro(hons beteen SO, wolecules requig:
more leat g e 0Ve/ conp compm?d lo the sum of
1 kﬂ"{)"fﬂ d,'/wlc n“ﬂ’no}vpﬂf/ fefmhr\’ﬂf di/m{l ﬂﬁmcﬁmf}
omol L‘JM bording boMlon NU, rolewles. Hence 2
e SO0, Wws a L57W boiling point C°M‘oﬁr€0( 4o WHy

(<1o°C Lompﬁff"’ 0 -13%)
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(iii) Explain why € boiling i

. e
i

Bofin pem‘af:él W pornry dipok ~dipole a Prrectrent,
However §9, is a poler wolecule nile peatare is anx

ron 'POIW woleoale (b{’rhﬂ un n//tw’\{’j} m(ﬁm‘n7 SO?_ also
hat slmf\j permarent da‘laote-af{foée attroachons betres,,
wolecules Haw?wfj D{QJFmLe tffnfar'e m/j W‘vﬂg Mfﬂf@
d:’FO(C '“JJFOLE atha ok ors, ’ofyane has o J.yn/‘ﬁ'(ﬂ n&
lwﬂe/ roloy magce Selecion clowd size hawlry o =
very lorg carbon chah) comFarea/do & s
weirs T [omporany ol oole ~dipole attr ahons betnes,
fmw woleca les ot J,'?m'ﬁ;‘(mf:ij Shorxj_g/ thon e
,Le/w(aorwy d;‘pale -—cf’,'()oﬂc attrziony befneen SO,
molewnles. Hine Hee F&r»porqy dipole attretsony betree,
f(nm rolecules (equie ro bent e~eroy o overcone

(Oom ff’o’/-o’ﬂ—-esum o-pd'\e‘/\e,nfo M?{mmf
d,‘iaoftj atbre chons befrten SO, m!f:Z ijjfso

‘;mﬁy\e vt ~ Lv;'7/'\2/ Lo,'[,v-:? fo,h'/— Comfﬂr,-ed ;o
\SOL (35‘0(, (.DMFW‘QJ,}D w{D"C,b.

Question Three continues
on the next page.
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(b) The enthalpy of combustion of ethanol, CZH OH, was determined expenmentaily using the

apparatus below. The ethanol was completely combusted to heat some water in a beaker.
'
glass T
beaker
~+— water
PNISNTS IS TSZ o

ethanol
burner

The following data was recorded:

« initial water temperature =22.1 °C ATeZhi-1r.09 170

. final water temperature =31.2°C

. initial mass of burner and ethanol =592 g g Mas of efhanol ;

« final mass of burner and ethanol =58.7 ¢ $h.1-58.1: 0.5

The student calculated the experimental enthalpy change for the combustion of liquid ethanol,
A _H(C,H,0H(£)), to be =770 kJmol .

The specific heat capacity of water is4.18 J g! °C'".
M(C,H,OH) = 46.0 g mol"!
(i) Use the information provided to calculate the mass of the water that was in the beaker.
Mass of ethonol & 59,2 - 581 = 0.53
ne 2-: 95 _ 9.0(0amel (356)
LT,
- & —_
AN —L
-7170 = —=
e ¢,3646 5
w 110 % o099 = EZM k] of e celeadte
q Q. C! /"eﬂ?j

= 8369.6 T L ovyy reloaced

t'L-: wme AT
934 6 = mx i lf x [3L2-01.))
§1e9 6= o x Y 12X A |

we YEE16 . 196 (35.4)
y.1g 2. ﬂ
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Which of these quantities calculated would have been a source of error in the calculated
enthalpy value?

Circle your answer.

temperature change of water mass of fuel combusted

Explain your choice.
The ethanol was com pletely combushed so Tere wes
no incomplede combuch on ne20InG oll ¢ ethano)
was wied vp i T reach 00, This meance (€ mals
of Lue( combusted should ot be o source of
¢reo ¢ in 0 alouloded mﬂwﬁ/pj vahre, floneves
de L perpdare Chorge of & wates vould hoave
been o Soure of error as Some W&rf €-’\€!}"7\~]_
"\”j havt been lof) fo fhe Currouol
absalbod by v equipmeat  mgle.

¢
/}ﬁ ezihg/pywlu{_
WWWWIOW o MNeaefce/

Chemistry 91390, 2024 e








