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GENERAL CHEMISTRY I
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INSTRUCTIONS: PLEASE READ THIS PAGE WHILE WAITING TO START YOUR EXAM.

This test paper includes 4 pages (both sides); some potentially useful information (look at it!) is given
on back of the periodic table. Check that your paper is complete before starting. You can remove
the periodic table if you wish. Answer all questions in the space provided. Calculators are
permitted; cell phones and electronic dictionaries are not allowed. You have %min to complete the
test. F0 min getually -
| suggest you scan the whole test quickly before starting & do the ‘easy’ stuff first. GOOD LUCK!
Suggestion: spend 1 min / mark = 25 min left to finish uncertain problems & check.
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#1. (4 marks) TRUE OR FALSE? Circle T or F to describe the following three statements.

hei3 )
F C|T f@ When hydrogen sulfide gas dissolves in water, H2S molecules form rmmb_qn_d__mth Hzo@

molecules. P o T A
- H H "\.E_E'J H_e N, F ér P) : N, E
T @ﬁ'}f F  When a reaction with Ang... < 0 takes place at constant pressure, the surroundings perform
work on the sy&tbm. o mj_.is ;»F s 1 voume ¥ | }
{wr\gtﬁiﬁi'cn by SuY FGL\nAlnﬁl

1.00 1
_ Referto the graph shown here for reaction 2 A - B: g 0.80 \ @
T Z 83 os0 \\
(TY F  Thereaction 2A — B is first order with e e S
respect to the co;lcegtraﬁan of reactant A. % £ 040 -
b Isk ardet L :
coamitn }i = of : g o : ‘\"‘ﬁ_,_‘__’“_'
0.00 T 'i“r =
0 50 ;100 0 250
e L_V.__J‘lé.--w:%zr?grh_‘ 20

bt £y, =05 T“:ri? =308

# 2. (8 marks) Complete the table: circle the substance/solution with the desired property & explain briefly.

U ?aéimd Su;!%m:es to choose from ;
? roperty URE junless given concentration...) How you decided (briefiyi)
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</ | temperature_ Alis) Si0Oq(s) L O heat czthﬂé*
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100 kJ of heat wp
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# 3. (11 marks) Metallic tungsten (W) is produced on large scale by

: ; : Thermodynamic data at 298 K = [J5 C.
the reduction of W03 with hydrogen: Substance AG® AR,
WOy + k(@) > Wis)+ 3 H:0(0) : .ol | tidiooh L
a) (4'marks) Is this reaction spontaneous at 25°C? Al e e e e,
Show calculations and explain briefly. AT ::?{:L . Gﬁ? &ﬁﬁﬂi‘ |
Hee*saw Find: is £Ga <0 2Z  wvin 66 =DH-TAS ¢ cwaboner- PREE E. | =0 i
lg‘a‘“’. AGLy= S n b G»E products — Zn DG ceactants / ( B &3
eh 5 (—Met =
2 = [l. (o) + 3(-228.6) ) - [ (-F631) * 3(0)] = = 2
el — (~33 DX T EGucdor tancelled?)

e &G;_‘ + 34.3 I&S‘/JFm XA é‘ﬁu:x}icn as whtten (For m\kfv«j [ mef Wcs:)
“ante E’nsyTNVt/Ej AN 18 ‘rﬁéeoﬂ‘hﬂngo;g.s ot 298 K
6 1 2., overall, the entro Py of dhe univere weuld decrease,

\ et mcrease.
(2o txn wowld be reactant- favouced) ie. BSuniy <O .
b) (8 marks) Calculate the value of AS" at 25°C.

Find rﬁscm.q M DG = AW =T AS
g“_;_‘a is
Ck € B = L) F 23020 gy} =i (—339.9) = 3(0)} 'f(__mr)t_%
2 - -725.40 = (-83.9)

S DR = + 1145 E£3)/ d= endotheimic (enthalprcally w

S A Sy decreasés

& 3 r""'._:;'?i?-i—-"-_—'\
Sot( DSl = bGwa~BHewm /= (FF3= (4:S)kS
2 el - 298 K

x o sys
=+g.1248 €I/K fﬁ‘fﬁ@J

o I o I ‘;l':.ﬁ“_':j
TEE L= + 125 /K ‘:wﬁo‘fmmb{fm&mj

; : xp Y. | 4u SYSTEM
Em‘}rﬂgmca”@ favoured reactions (aCmrAlng‘lv 515-46'-*') are alwag3

Q\ More_\/prwiucf' - favoured at hicﬁhcr -F-{mPifﬂﬂ'vreA %

c) (2 marks) Athigher temperatures, will this reaction have higher yield or lower yi

BG = DM =~ TOSL,  <bas T1, -Tas becomes a
' ""t_;""" lager negahive #, cordribuing
fnother view ! products are mere disordered o 06 ﬂgﬂ'\p X .Jﬁf_nﬁ:_ arfive
(foc dhis reac m‘%”jk% reectants, L,\}}N‘(ljl;.f (Prgcl.u.d- \.::Iwi if T hig ?nﬁgh)
‘F:ﬂk—ﬁ'-l'.r' b.le —‘rr is dif ERET {1 r.‘-:e;ﬁc’;f;'r..- Eit A& 2 ]n‘ C l-e[ o Eal:ﬂju""le
h@wamarﬁw due fo T mofims, so producks eden mere }.ﬁl-.ammq! Wmmwa,
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# 4. (10 marks) Ice cream is made by freezing a liquid mnxture that (in a simplified view) can be considered
a solution of sucrose (CizH22044) in water. FREEZANG BEGINS.-

Calculate the temperature at which the first ice crystals begin to appear when you cool a mixture that
consists of 34% (by mass) sucrose in water.

e F‘“d metding point of solulion: 34% Sucrese, cesk wekef

“CDJFaQ rvu:faﬂ;td c‘ﬁ selude [lanilb

i %<
fﬁﬂessﬂ&ﬂ o =€ Haz Oy, metecodog ( \/

myst SPEHWC%
Plaw * © use moss 9o dodo t Fiad mtﬁ Si‘ﬁm"{'ﬁiﬁ
@ sul- b e.%/\La.i'!‘m for -F.F. Aepresston (adrove) é’,guaﬁ‘o:,aa
Stll,l"l'l:@v\ ATp S K-C L

@ In a.('n-ﬂ'raf};, ikj <o\ulien ":.'arﬂi}lﬂ- ',//
(. 3‘-‘;)('&15) 0.340 kj Sw:,rmgvx/ AND  0.6bO 'KS wede s

u_.“.]— oMU RA SO -
Mo‘-alt* olality = ﬂsalu‘}t = /0. 3‘1{}*«}5‘*!: p5e X '-90':'2- '/
Vr’ Fﬁ .'-nht-l"v“*'/( '

34%2.26 t:llt“-':-i. V? i
. 6LO o) He O
= 0.993% mel v
0.6LO '[rj v{
§ & i /i @ m
4 \.S0% rme:/lcf) = i)
2 above @ &TF = ( W (ISD‘:: mol.[k.ﬁ) L
y m::l;k,g __‘
3 = 2.199¢ “r_‘;{ bt 2SF based on mass To deta (& all X ond =)
"--':‘-T;::;Jgﬂrﬂs{onv{fe)a.m;e To pune phuend s é\_ﬂ}fﬂg 'q.,»ﬁf
== 3ok of 0.00%¢
conctuciop:  The succese/walel mixture will beg h o feeze
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# 5. (10 marks) In basic solution, chlorine dioxide yields chlorate Ms™
ions and chlorite ions: Kinetic data at 298 K
= 2 o [ClIO;), | [OH], | Initial rate
I
2 ClOg(aq) + 2 OH (aq) — ClOs (aq) + CIO; (aq) + H2O(0) Run | i | moi | moktts?
To investigate the reaction’s kinetics, the initial reaction rate was -
measured in three separate experiments (data shown in table): 1 [ 0.080 |-0030 |- 0.0248
2 U 0020+ L 0,030 |L 0.00276
a) (6 marks) Determine the rate law and the value of the rate 3 | 0020)| 0.090)| 0.00828.
constant at this temperature. Show your work.

X 24— Jad eder
sPun 2 vs |1 [@0,),x3 =D rode 0.0243 mel = 3 -3 u"|m .
0.002% M | : 2
o
; = = ). O0082§Ms = 3 = 3' & |t orclef
- v w3s  [oHld x3 =D rde 0.00 23 =3 s
q- S T : oooeFem s | | Cor]

= Thus ke faw (st Rale = (oWl e 12 & 3cd order cverell.

g g o
Y_ Find rote constat ¢ k= a’re.ﬁ W R any fum ( beat i€ M{%)
. cond, (e, s

o = 0.0248 M s umné tun® ddata
(0.063000) (0.0b0 M)*

= 57963 MrS

- fk = 230 M-l 5_' (j_g_;:'. ;
_,\/ \,l/ upnits adst e (:;n:,.-ﬁ{r\'f i

b) (4 marks) Compare the reaction equation to your experimentally
conclusions (if any) can you make a

b lar

) determined rate law. What
& mechanism of this reaction? Explain briefly.

o Peaction € wation : IL one E‘I{F the reackisn Wouwld be f‘elmlf_fmﬂffcdqr
i*.wu'IwMJ b ekl ondes Sinudta celliding . This & war'ja-f‘{ 3 J;‘J/
/ imptobable (n oher woida | we an bule ovt ‘e t=slep mechanisi clivencly’)

L\- e v rade taw t 3 ow{f_rv*’(-f;uﬁg}esis perhaps @ de rmole cular fng)
EK?%:»‘TLMJR g,uz«.tbwe{floudar reactwn, Ao we Can
Concluatvely sag Hat Fhe Naclim avwat [.»wwzd via a nultiolep

chaid (etharwise W+ wenld match $he net reactions ﬁl’#‘:hwwwj’hﬂ
ﬁ}_g,_lgr_ml"'ﬂ"
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