CHM 1311E Final Exam Dec 9th 2010

(Prof. 5. Gambarotta)

Your Name: Student #;

Deliver the entire booklel intecr and stapled

e

Z. You must respond to ALL 31 exercises.
3 The questions have all the same weight.
3. Glanl pages are at the end.

4 Data Sheet and Periodic Table (s given at the end af the text

Please work out the answers in the blank page and transcribe on the
exercise page only the ESSENTIAL text. A clean and ovganized answer will
reduce the possibility of marking mistakes.

[ 53]

Merry Christmas Tveryone



In the reaction showen, 10000 & Cebly OH viekded fh0e Cullye, Lhwhat is he
theorelical yield of the reaction, 271 what s the percent wicld?, 3) whal mass af
CH O weauld prodace 100 .0g of CeHpg i1 the percent yizld is thal delerming in
parl 27

CAaTO 2 CHy - H0

A998 mL sample of asolution that is 12.0% of BT by mass (d - LUY giml} s
added te 55,7 ml. ol ancdier salotien that 13.0% PRONOE1: by mass (d= 10134
ehnly Tl many grams of 1Mol should Terma!

PBiNOL  + 2RI (e 2 Phlas) + JERO; (ay)



A 1100520 2 sample of mineral waler is analyeed G i mapnesan content, The
Mz in the sample is first provipitael ss MpNIG POy and this procipitate is
convaread to g PO which Bs Tound Lo weight 00549 2, Express the quantity off
magnesiom in the sample in part per million (thar is, in grams of Mg per million of
arams ol water), .

40 A 0432 g sample of o polassinm hwdriside-lithive odrexide mixtre reguines
2628 mL of 03520 M O G ils litratien w the equivalenes peint, What is the
miass percenl lithivwn hedroxide in this mixnes?



Athigh temperanues, salid NaClO3 produces NaCl and Oy pas. A 08756 g sample of
irpae Malll0s was beated till the produchion of oxygen coeused. The oxyzen was
collectzd over water and veoupied & volome of 572 mloat 23,0 C and 734 mmHg,
Caleulats the mass percentage of WaCldh in the original sample. "The vapar prosgurs
af water dos 2107 ramHyr al 23 00

Cras ewlimder A has aovolurne o 38,2 Tooand containg MNe ar B35 amo ot 2500 G
elinder T ol unknieen volume, containg [e at 950 gt and 25C, When the e
cylindders are connectad and the gases mixed. the prossore insach cylinder Besomes
.71, What s the wolwne of the evlindzr B?



A hunnb calerimetsy experiment is performed with xylose Csb Oy as combustible
substance. The data obtained were:

Mazs of xylosc bumad 1183 8
eat capacity of calorimaeier 4728 kAT .
Inatial T 233490
Final calorimeter T 27190

() what 45 The heat ol combustion of xylese in kTimal?
(b (b swrite the chemical equation for he complets cambustion of xylose and
represent the value of AH in this cgualion (Assume that AU--AH).

W, Uae the Hess Laas o determsine Al 1" tar the resction
COfgl + YOy P OOy, given that

Csh + % Oh{ip = CCiad AH"=-110.354%T
iy + O] 3 C0:py AH'=-393.51k7



4. Lse the Hess law and the fallosing dala

CHAg) + 206 & COxz) 0 2H00) AH =-802K]
CHLig) + OOk 2 2000z | 2la(g) AH'=+24700
ClLigy 1 Ms0(g) = COp) + 3Hig) AT 12006K]

Ty determine A" for the fallowing reaction:

CHyfg) + 120000 = 0y 1 21-0g)

1, Wilhout calealation, arrangs the fellowing cleetromagmetiv nulinlion sources in
aniler ol increasing regueney,

) led traffic light

By 989 WAT L sl transmilter _
o)l wath s bresguency ol 3.0 1 et
0 light with a wavelength of 49 nm,

i



11, Tlyes the Flanck s equation o determine:

S the enery in joules per photon of a radiation of frequeney 739 « 1 gec”
. . . . - L- -1
b the eeerpy o klimed of a vadiation of fegqueney 197 « 109 sec

12 What ia the eroumd slede electron condignration fer cach of the Tollowing eleinzors

T,
(s,
o,
I*,
ks,
Cr

I3, Which of the following specics requirss s resonanee hyhrid o its Lewis stroeture?:
enprlain
0k, D01, OO0, QI

14, Write plausihle Lewis sioacture Gor the tollewing odd-clecimom species:

CH., 0, WO,



I3, Uae WETPR w predict the peometric shapes of the fellowing molecules and was!

POL S05, SO0, S0, BTy

14, Deseribe the bomd arder ol the lialomic carkon molecule O with Lewds theory aml
moleeiar orbiial theory. Taplain the dilTerence of the resulis.



17, UCensider the malzoules WO and ™, and nae molzenlar orbilals:

a) wrile the MO conlizaration of each len (lznore the 1s electran];
b1 predict the boml srder ol each ien,

£y which ol these lons Is paramagnetis?

A Which el these ions has the greater bond length?

14} ALCEL g sample ol IOl s placed e a 625 ml- vessel al 642K, When
cquilibrivm is reached between the WCLg) and Tlgh and Cla{e) fonmed by its
digspeintion, 003832 L is prescat. hat is the Ko for (his reaction?



14

L9 Is 3 mixhure of 00205 wal af MO0 and 0.7 300 sl B0 inow 5.25 L flask at 230 at
the cquilibriom? If not in which dircetion the reaclion will proceed? \

SO TR TNk Koo 481 s 107 ar 250

20y Cadmivum metal is added to 0,350 L of an aquaous salution in which [OF'] 10IA.
wWhar are the concentrations of the differend fonis species ol eguilibiiom? What s the
minimmm maza of cadminm metal regquired by esedhlish this equilibeiven?

Ceag) ¢ Cdis) < CF fag) — Cdaq) (ombalimesd)  Fo - 0284
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21, The acid CHACH(COOH s 00429 dindeed a0 080N solution. Caleulate the value of
K=

220 Thww many mb of concentrated HCWaq) (20% HEL by mass d = 1 T&efmL) are
requirsd t producs 123 ml of a soluton with pH = 2002
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230 A porticalar booselold ammania solotion (d = 097 giml) is 68N N1 Lby mass.
Tew many milldliters of this solution should be diluled wilh water to produes 625
mlL of & solntion with pH = 11,337

24, What concentration of I H.should he prosent in a selution with [RHT = 0.732M
procuce a butfer solution with pH =917 For N Kh - 1H = 107
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25 Calenlate the pIT 2t the points of tiration of 25,00 ml. of (. 160M TICT when (1}
10,60 ml. snd (b 1500 mi, ol 0.242M KOH have heen added.

2. Bxcess Ca(OT1): is shaken with water to produce o sotirated seholion. A 2000 mb
samphe ul e choar saturatel solutien is withdrawn and roguires 107 ol nl 01052
I FICT for s sitration. What is Kep for CafOL[)<?



37 A 2500 mL sumple o clear saturled solutien ol ThT requires 13,5 mb ol a cerlaln
AptUsiaqh e s Gleation (precipitation of Aplp Wht is the palurity of this
AN, fag)? Fsp (Pl = T x 10 ¢

A ALZOREL for the reaclion
2 ag)y AT (g N0y = Bradl) + EIROEELY

ALY = o616 klimel and the standard melar crlropies ave H'{ag) =0 KK, Briag) =
614 A NOapeh - 2401 VG Arsil) = 1322 VG FINGu{ug) = 19506 TK.
[cterirmes A ol 2usE and whelhor the soaviion ;1111-3'3':'”* F-F!D!I'IHHCUUHI*.-' in (ke
forward o teverse direlion when reactants and products arz in their standard sles,
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20 T the syenthesis ol gaseows CILOD feom CO02) and Ha(z2) the following eouilibrium
cancenrratiens were determined ar 453k [CO0] = 009110, [Hy] = 008220, and
(GO0 D00R92M Calenlate the equilibrimm constant and Gikhy energy Tor this
rEAcTion.

3 Avisuroe thal all reactants and products are in their standard states anid wse data feom
the labrle in the data sheet to predict whether a sponcaincons reactiion will vceur in the
forwrard dircetion in cach case,

Safsd - Phlag) 3 S0 ag) - Mbis)

Cutagr + 20aq)r 2 Culs) + Tuls)

4RO:Tag) = 4HYag) S 30.0E + N0 + 2TLO0)
Q) — Clagy =2 OO (ag) = Onlel (hasic solutian)



.

A woltaie cell represented by e following cell diagram has Eep = 1.230% . What
st be [Ag | in the call?

;:’.n{ls:].-'?fn: [ BLRLEAY, R ! (a1 A a0

1a



