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_CLEARLY SHOW THE METHOD USED AND THE STEPS INVOLVED IN ARRIVING AT Y{)UR ANSWERS
It is to your advantage to do this, since you may obtain partial credit if you do and you wﬂl receive little 6r I 1o credit if
you do not. Attention shou]d be pald to s;gmﬁcant figures. :

Be sure to write all your answcrs to Lhc quesuons on the lined pages following each question in the booklet with the

pink cover. Do NOT write your answers on the green insert.

Answer Question 1 below. 'I'hc_: Sectioii H score Wei'gh_ting for thiis question is-20 percent.

L. Answer the following qﬁestic;r-xs relating to the solubilities of two silvér coxhpoundsT AgiCrQi ar.:d Ag3Pd4-_
Sitver chromate dlssocmtcs in water accor&zng to the equation shown below _
Ag2CrO4(s) 2 AgHaq) + Cr0,%(ag) K, =26x10"%ar25°C .
(2} Write the cqui]ibﬂum_—cpnstgnfexp'ression for the disso_]ving of Ag2C104(s') g
(b) Calculate the concentratlon, I mol L1, of Ag'{ag) ina samratcd solution of AgZCrO -at 25"(2.
(c) Calculate the mammum mass, in grams, of Ag,CrQ, that can dissolve in 1(}0. mL of water at 25°C.

(d) A 0.100 mol: sample of solid AgNO3 is added to a 1.00 1. saturaied sohlution of Ag,Cr0,. Assurmng
no volume change does {CIO 2= ] mncrease, decrcase or remnain the same? Justify your answer.

In a saturated solution of AgyPO, at 25°C, the concemrahon of Ag*(ag) is5.3x 10-5 M The. cquihbnum— -

constant expression for the dissolving of Ag,PO,(s) in water 15 shown below.
‘ = [Ag"PPO)
. {e) -Wriﬁ’: t-he‘. balanced 'cquafiqq for th§ dissolving of Ag@’O4 in water.
i3] Calc'ulate‘ the value of K, for Ag3P64 ;il 23°C. <
(=) ALOOL sample of satmated AgsPO, solution is allowed to evaporate at 25°C to a final volumc
of 500. mL. What is [Ag 1 in the soluuon” Jusnfy your answer. -

. ﬂ?w

GO ON TO THE REXT PAGE.
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2Fels) + 5 Oyg) = Fe,0405) A} = ~82410 mol™

Tron reacts with oxygen to produce mm(III) oxide, as represented by the equatson above. A750¢ sample of
-Fefs) is mlxed with 115 L cf 0,(g) at 266 atin and 298 K.

{a) Calculate the numb’cr ‘of mioles of- each of the _followmg béfore the rcac_tion _begitis.
© (@) Fels) |
@) O -

(b) 1dentify the lmul:mg reactant whcn the mixture is heated to produce F6203(s) Support your : answer w;th :
calculations. '

.(¢) Calculate the numbet of moles of F6203(s) produced when the reacnon procecds to complctlon_

_.(d) The standard free energy of -formanon', AGf of Fcl03(s) is ~740.kJ mol‘ at 298 K.

(ay Cilculate the standard e_ntmpy of formation, ASZ , of Fé203(s) at 298 K. Includc'linits with your
answer '

(u) Winch is more responmblc fOr thc spontaneity of the foxmatnon rcacncn at 298 K, the standard enthalpy :
of formation, AH ¢ 7, ox the standard entmpy of fonnauon, AS'; ? Jusufy your answer. '

'The reaction repfcscnted below also produces iron([ﬁ) oxide. The #al_ue oF AH® for the reaction is —280. kJ-pexr
mole of FéQ‘,_O:,(s) formed. ' '

2RO + 5 0e) > Fe0409)

(e) Calculate the standard enthalpy of foomation; AH? , of FeO(s).
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- The fi rst—order dccomposmon of a colored chexmcal species, X, into colorless products 15 monitored th a-
spectrophotometer by measunng changes in absorbance over time. Species. X bas a molar absorptivity constam

of 5.00 < 10° ¢! M ! and the path Iéngth of the cuvette containing the. rcacnon mixture is 1.00 co. The data.
from the expeniment are given in the table below.

! ([f;]) A ‘. : Absorbancc '(Il‘;:lnn(;
7?7 ..'0600- - 00-
4.00 x 10~ > 1 0200 35.0
13.00x10°3 0150 4472
150x 102 | - 0075 C7

(a) Ca]cul ate the 1mitial cenéentration of the colored species.

(b) Ca}culate the ratc constant for the ﬁrst~t}rder reaction asing the va!ucs glven for concentrat]on and tn:nc
. Include units with your answer. .

(©) Ca]culate the number of minutes it takes for the absorbance to drop ﬁrom 0. 600 to 0.075.

(d) Calculate the half life of the reactlon Include units with your answer.

©) Expenments were perfonned to detenmnc the valuc of the rate constzmt for t.hJs reactlon at vanous
temperatures. Data from these ‘experiments were used to produce the graph below, where T 18 temperatore.
- This graph ¢anbeused to dctcrmme the activation enetgy, E,_, of the reacuon,

(i) Label the vertical a.ms of the graph

(1) Explain how to calculate the activation energy from this graph.
‘ !
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In a laboratory class, a student is given three flasks thatare labeled O, R, and S Each flask contains oné of the -
following solutions: .1.0-M. Pb(NO5),; 1.0M NaCl, or 1.0 M K,CO, . The student is also given two flasks that

are labeled- X and Y. One of these flasks contains 1.0 M- AgNO3 ; and the other contains 1.0.M BaCl, Tb.lS N

mformatlon is summanzed in the dlagram below

lach flask o S Eachflask- .. |
ontains one of ‘ ' ' . _contains one of _ |
ae following the following
ohitions: < solutlons L
PHNO,), AgNO;,

NaCl _ BaCl,

KOOy L . ' L

(a). When the student combined a sample of solation @ with a sample of solution X, a p:écipit%lte fortoed. A
prec;pltatc also formed when samples of solunons Q and ¥ were combmed '

(1) Identify. solution Q.

- (ii) Write the chem.lcal formulas for each of the two precipitates:

(b) When solution (' is mixed with solunon R a precipitate forms. However, no precipitate forms when
solution 2 18 mxxed with solution S.

() Identify solution R and solutmn S. _
(i) Write the chcmaca} formula of tbe prec:p:taie that foxms when soluhon @ 1is mixed with solution R

(c) The identity of solution X and soluuon Y are to be-determined usmg Only thc followmg solnnons 1.0M- -

Pb(NO,),, 1.0 M NaCl,and 1.0 M K,CO.
23

1) Desmbcapmccdurete identify solubon X and solution Y. o
(i) Describe the observations that wquld atlow you to. dzstmgmsh between solutlon X and solution Y
(iii) Explain how the observations would enable you to dmhngu:sh betweén solution X and solution Y.

I3

I L ' GO ON TO THE NEXT PAGE..
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7.. Use appropriate chemical pnnczp]es to account for each of the following observations. In each part, your '
response must include specific mfomlatlon about both substances

: (a) ‘At25°Cand t am, F, isa gas whcreas I2 isa sohd

(b) The me]tmg point of NaF is 993°C whemas the melting pomi of JVC" Cl is 645°C

(¢) The shape of the 1C1 4 lonis squ.arc planar whcreas the shapc of ihc BF4 10n 15 tetrahedral‘

(d) Ammonia, NH;, is very soiublc'm water, whereas_ phosp_hmc,-. P.H3-, is oniy moderately 'solubie, in wétér. '

i
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GO ON TO THE NEXT PAGE..
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Answer the following questions about carbon monox:dc CO(g} and ca:bon chox;de CO,(g)- Assume ﬂia_i both
gases exhibit ideal bebavior.

(a) Draw the complete Lewis structure (electron-dot diagram) for the CO molecule and for the: CO2 rnolecu]e-

(b) Identify the shape of the CO2 -molecule.

(c) One of the two gases dlssolves readily in water to form a sclution w1£h a pH below 7. Identify the gas and. -
" account for this observation by writing a chemical cquatxon :

(d) A 1.0 mole samp]e of CO(g} is heated at constant pressure. Oh the graph-bé]o‘w, sketch the eﬁtpectcci | plot of
volume versus tempcraturc as the gas is heated ' ] T

1% (li_ters)'

T {kelvms)

C) SamP]cs of CO(g) and Coz(g) are Placﬂd 1 Lcontamers a;—thé __éonditioﬁé_ -iﬁﬁicéiéd'i—n the diagrain -
below. , : ' L. -

2 atm ‘ 1 atm
25°C - 25°C

- (i) Indicate Whether the average kinetic ener: gy of the CO,(g) molecules is greater than, equaj to, or léss
than the average kinetic encrgy of the CO(g) molecules. Justify your answer.

. (1) Iudicate whether the root-mean-square speed of the CO,(g) molecules is greater than, equal o, or lessA
than the root-mean-square speed of the CO(g) molecules. Justify your answer. )

GO ON TO THE NEYT PARE




