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Concordia University CHEM 205 Winter 2007 Student 1D # _ 13O0 2
Or. C. Rogers, Seclion 04 W/F — MIDTERM EXAM d

Chem 205: GENERAL CHEMISTRY |
MIDTERM EXAMINATION

PLEASE READ THIS PAGE WHILE WAITING TO START

INSTRUCTIONS: This test paper includes & pages, including a periodic table; please ensure your
paper is complete. You may detach the periodic table if you wish. For Part A, you do not need to
show calculations; for Part C, you must show your calculations to receive full marks. Please write
and organize your wo i . Mon-programmable calculators are permitted; book-style
translation dictionaries are allowed, but electronic dictionaries and cell phones are not allowed.
Duration: 70 minutes - spend at least half that time on Parts B & C. GOOD LUCK!

]

LAST NAME: M;ugh..p\f geliend FIRSTNAME:
STUDENT NUMBER:

Mark breakdown:
Awra-ge.j
(Page2. 3.4 /12 = 65.5%
l_PaQe.E. 2.2 /15= S*Hb7
Paged. 2.] /8 = 2667,
Page5. 39 /7 = S6.3%
Page6. 3.2/10 * 3.3%
vhed oul v 4T II
(MAXTMUM MARK = 52)|
53.3% /

TOTAL: 253/
PERCENT: %

EARMNED towards FIMAL GRADE: /20




PAGE 2

CHEM 205 Winter 2007 MIDTERM EXAM Student ID #:
Dr. C. Rogers, Section 04 WF

PART A: ONLY YOUR FINAL ANSWER WILL BE MARKED

# 1. (2 marks) Which three elements are likely to have very similar @_‘gl and physical properties?

a) sedium, magnesium, and aluminum * ‘i Samé Alom
b) carbon, phosphorus and selenium X _
= €} fluorine, chlorine, and bromine «l! halogens

d) zinc, copper, and nickel %
&) uranium, plutonium, and americium

# 2. (2 marks) Bromine has two naturally occurring isotopes. If 50.54% of bromine is found as ™Br
(78.9183 amu), what is the mass of the other isctope? The average mass of bromine is 79,904 amu,

a) ?93? amu 19. 904 amw = 0.5054 (FZ-MNT3am) + (1= 0.5054) %
b) 799 .
C. ) 80,91 amu Yo, 01891 = 0. 44k x
d) £1.93 amu = E‘B : ..":I | aniu
a) 8291amu

# 3. (2 marks) You are given a white sclid that is either Pb(NOy)z or Zn{NO3).. Which one of the following
reagents (available as aqueous solutions) would allow you to distinguish between these two

mpmé.;g? ﬂ"“-"' VS, 'Ehtf woall NL; falls = 3"{4-*{;{-".-

r -

Fi by x HNOy f’hEr, Znﬁfl Xy oll dtetntca = ¢ etandids
E}JE.’I.' cHﬂCDEH = T, -GLE[ F{jf{l‘rﬁfﬁkﬁ' = f)ﬂ'LL..L-'E"{ﬁ..
d) 22 xMHACIO, i ek
e}}: LiNG; {'E@F :I ;.'.I;L'E

# 4. (2 marks) The molecular mode ba}ow deptcls a molecule compusad of carbon (black), axygen (gray),
and hydrogen (white) atoms. What is the correct empirical formula? -

.1'

a) CHO s : 0. .

c hj.} &:?g moteadar: Cq H, Uy ® "—..A |
C e weiltal = Samé Smeée nel ," ¢
d) GCiHO ’ P o<
CiHeO: pusiine 1 5***?“‘51 W 5 ©

l|5-'+|-'-'- MO o] whplt ‘ru.-i.hi":ﬂ-{: e
# 5. (2 marks) All of the following are examples of infensive (also called infrinsic) properties EXCEPT

al melting point.” (&) charackerithe of sedatmncs
<) I : PR, V. vdu' E{Z Seu L:E -'-'f{
B - 9 o o e

e) boiling point.v”

#6. (2 marks) Pennies made after 1983 have a mass of 2.46 g and are composed of 97% zinc an@ < 0.c%0

copper. How many atoms of copper are in a penny? -2 ; L5
@ 0.0012 mal 1%{) ¥ .030 = 7. 230 o] l:ﬁ Las rass
b) 0.014 mol L : 3
P‘ c) 0.038 mol #n., = F380 xlgy = (x0T me
d)  0.040 mol
a) 25 mol 354k g nol™

i, SO
= [.Ax10 il ﬂ'f’ otomg
1‘9\\
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# 7. (3 marks) |dentify the following statements as true or false. (Circle T or F)

T 1(E) When sugar melts, the arrangemefit and compdsition of the sugar molecules change. E?ﬂfﬁé
@.‘ F A solution's pH value always has more digits than the solution's H' concentration. ¢ “l-:f"a M

?) T l@ For the reaction below, 1 gram of C;Hg would yield 4 grams of water vapour: ﬂr’“‘ b0
CaHalg) + 5 Oz(g) —» 3 COx(g) + 4 HyO{g) 3 mote ey nob marses! _;d_rh
(2 sF)
# 8. (3 marks) Fillin the blanks: ‘o web molgcedes
a) An example of an element that exists asfres atoms: He, N¢, €fe (‘““‘}' nohle qas Of mefn ':1
5 b) Liquid nitrogen's boiling point (77 K) in Celsius: —19°C_ =F233)+ 13
¢) Number of electrons in a *Ti (titanium-48) atom: _ 2L = Somns e cd'r:r:{f. el A
Lo somt o # plofoms (2= #¢")
#9. (3 marks) Write the missing nanilg o_aform'.ua. and classify each substance by type:
b, = I
Substance name bstance ula lonic or molecular substance?
3 potassium Gcetate )~ Crzco0® W30z 085 [o% iomic [+ Am')
sulfur trioxide S0 035 PBmelecwdar  (Nm+Nm)
i Copper _f_Il_Ehcsp hcl.‘_ft - E:uﬁpm { 035 P-Bpnic (M + nm's)
| Ll - i

-5 0 oI5 oLl = (o) r(Cu¥)ns
# 10. (3 marks)_Draw particulate-level pictures (i.e.., 1 atom = @) of the molecules involvedin a small |fr. = g@
sample of@gﬂch_ of the three states of matter. Use a sample size of approximately 6 molecules. |~ 4 | |

| suﬁdwlea{-f@ Liquid state @:{:chmh@ig) Gaseous state 7101 Touc Lug T

: el R a2l & g |0
3 ﬁﬁﬁ srdede ﬁﬁﬂ & tw m ~
& @ wh =Hl]
crysial e o g o
0-15 035 T 5 S o
~0.25 if NS TOUE 0.5 i molecuhas BREAK 1!

# 11. (3 marks) Classify the two reactions below, and briefly justify your choices. Use as many of the
following “type” labels as apply to each reaction: precipitation, acid-base, gas-forming or redox.
Reaction Reaction type(s) How did you decide?

026 == oxf dation~ peiemental fuonne FICO) qainse” -
E 2 NaBriaq) + Falg) — 2 NaFgy) + Brad) | reductun == hhform FeI)whie Er{-lﬁmb 2 :ﬁ’

= L +q.'{'bn'r'ﬂ IE‘f{a;] in EI':_ -
* 2 -J.:TEM- [F'E'I&'f;'x‘. v.§ clagadt v @x. shde g @ -frqﬂsf-'er,

0.28 == acid~bage = FH* handerred from HaO to &:‘ilﬁg

s} + H — Ca(OH 5 - - : f
Eil&l rﬁﬁ {;..Jﬁbﬂh{ ask pota 0-S *;ﬁ;:ﬂg: ﬂm:ia?;:ue{:?i:% n:t;;i)
because” BuT: gef 025 iF say mest
\ ¥ Dot simple 10n- Exchame 0~ Sakls ot inseludle .
@ solid Eechrd, 2
s

;-u].‘J- f mdued asd MMS!
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PART B: Short written answers

# 12. (4 marks) Sulfuric acid and nitric acid are strong acids but also strong oxidizing agents, while
hydrod-lbn: acid is not an oxidizing agent. Explain why the «

like SO and NO5. Include any relevant calculations. T _ MMST comiaeE
o shong ofidizing agents (easlyreduced) \OX44To shied
= shrong ubilii-lr ‘fu“s!-en! {{edrﬁnsx ! ?!{%%1{3-
fowr etler sfmm (e ouse oxidadion ) does wl gﬁﬁfﬂﬂﬂ‘mw
- Condmin A ahime in & teladively V{ e € ok iﬂ hdwﬁ i 31,@1?1"-“
high sdadie T.’l'ﬁ‘r'f ‘H’\us Can d:}al-'lzt nA ;‘J %# 5 anri 'I{k ..5
ary:f'd e 5 & be converted to H‘W‘“* i -'!l[ r_in,ﬂﬁﬂ
alover owidation shie ll‘.;"_q:____
- fable
U(' Z, S0« MNOLT NS, =t 6|TEI-A'} ) /
'] 7 E:r ?\‘ ;,;%1:\11 - V(E?}Cw].ﬁlmn shale -1
= l"(‘lﬁi: 2!'.,- ) = 73 J.’ lre,:.ei Hoe lowest oxidation
%;:‘-;_-.1. \x’ It f'd f-{-nft ‘wailade +o C{
an u(";n canngt be m;lu.c,ec‘
TEE &w‘f-a Thin Ga™ et Th ‘/ {,{_‘li‘l.l'l.g'- n.t.’t as aw ohida

elemental sulbal, Mz, Pe- fewer tha
Te feuves than st |'=“l | - [I‘t is & .edmm.j G5 nl a&mqlbﬂ

# 13. (4 marks) Imagine you mix kngwn but unamal quantities of aqueous KCl and aqueous AgNO: to
precipitate out solid AgCl. you would the concentration of excess

reactant remaining in the supernatant after the macuunmm[ass:l.lmﬂm%y 'I.-“-%’:
Rt
JHC[ (agpy + ﬁqhhs ceq) ] a’d“j“  + HNC3 44 g
N Pf‘e“gqﬁi“ SFE&E}?I oA
E:‘PLM E.I'b‘ E'l: I;;W is I:':l.ﬁin'liffc’i 'm
ll‘_',"__/y;/ﬂ’ﬁ' fieaH ey ceactnnl, su?emahni' Foludion .
Eﬂ".‘} h-ﬁ»‘t; RS S ] hLlJ

L{‘ ""/@ detecmine Which Feattwt is |1-..r-u~||.rﬁ.?1 = rL will ALL be C*:'r'-Ei/w-‘L\‘?'-f.4

L hene CEWLI-S H’"L 'iu?&\ na'}'ﬁn.l'

C} based en LM ﬁb\&Lﬂﬁmt+§ft.ﬁmﬂ+ {chej) A ﬂf&&mq"!' ' {Eu.p.r
to amount (motes) of ~6 reattant GL‘fhﬂ-tL‘j condiumed
- Gwiount

B) caleulale amouat unveg U‘""i‘i 'Xﬂ“ﬁ"‘“" D= Qhﬂﬂ“"’;.tﬂmmtd exees

@ Cn.l%[i:‘df Cﬂ”"um)'n.h“cﬁ? a.m:uﬂf-w{{ﬁ & _ welel ’F'ﬂﬁ(mit
\ Fefal soludion uclumu}/ L rfacion
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PART C: Problems = SHOW YOUR WORK TO GET FULL CREDIT

3 uch be txcess snce post pet qiven ..

# 14. (7 marks) Phosphorus, P, is combined with{hlorine, CI;to give a gaseous compound with the

formula PCl,. If you start with 2.097 g of P and isolate 9.298 g of PCl,, what is the value of x? Show

ndbdaﬁyaxpmnfauranm
CH F4 R molac mags angl jms
[ I g — Py
is) :
| Mr 1.&1‘-}ﬂ (@xeeas ) mm; ﬂ.ﬂE?

@@ QL2 cqp =, pcﬁﬁ_-m
Pcf'; s m«.Flgs,gJ. PE L\ﬁ.‘.\rl"l.ﬁfl.'..d- afuma

W 2.09% m= unkaguwn
Hm 30.93%9 nssume M

oenloting “‘hhﬂﬁ fe 2" aggmm LE had
|CoTs Conveasan l'n?mio{ f Pcly Frnmf’

mglb NEXCESS

#ﬁlr S I;ﬂq'ﬂ
39‘1‘?4 gl

2 '|. !
J 4 P o / SRS , U"', M |:;~_{ 5 Eﬂﬁ M 1 aborms |
F15 il

= ml}d“ — 'I""f"I-F.

se_of PC = - 2.097
N o 'F(r(-*{':. n{? medar puose of POIx 8 9.148 ‘j 9

tiMfy = F.20) Cfd:f‘eur Sowice hj;

r"‘lm = MF{.{ ~ ":1 'I‘TE.;_:! ' 05 "1{ LL-..[IrrH.E afems,
flix ds- (P2 gas
0 et 0.0b370 mo) e

T oul se:un?’.e of PLly weyhing 7 Z‘?E."__j:

mele

rlio

“"Eﬂ 3 .jfwtll }

QE meole E f':.r.x L.ﬁ;:l-;l.‘i'ﬂ-uﬂ; lhusl.LF

-' lm‘ﬂ—
e. MM = + 3
= {JGE‘_‘; .
Ly 1

Uu- hcfma[.k}é’ 'E’ht. nhmb&r of mles
4 X = F Hha {we elements rmd Fhe
: 1{_ — I whole number catie QF cl'e’rm:nﬁ

G ® ! Wil C MV'I
.T;“IIH'-C).' +he Crm"l\ﬁ‘wpk o Pt‘!% (g - wihaich \rl-ﬂhir.: fhe of I rreal fix v:i
}’\ (U)o xR
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# 15. (10 marks total) The alcohol (CH;CH,OH) content in a 10.3 g sample of blood from a driver required
2.79 mL of 0.07923 M K;Cr,O; solution to reach the equivalence point in a titration invelving the reaction
shown below. If the legally allowed limit is 0.10 % alcohol by mass in the blood, should the pq:llbc_:e

the driver with drunk driving? Show your calculations, an ~ wWork

m=7 ¢=0.0193M | . %

3 CHyCH;OH(aq) + 2KaCrOre) + 8 HSO4aq) — 3 CHLCOOH(aq) + 2 Crz{SOuhl=a) + 2 KzSO4faq) + 11 H:000
¢ 7005 |VF 0.002#4L | PECESH }

of blocd MaSS i fyo € (/L)) v (L) e i o e 1
i T 5 e vﬁ,‘.’-‘{ N o -\}
is ethanol | _=(0.0F123l Vfo.g0 FL et P o 20 e30) |
el o R )
L F'nmfl. My 9.0 '-Y’: 1.'1[11{1{3”4 wia uied - “__:‘ P 3‘, > >,

L S

A P\Cf:cnimaj 1o He reactions stoichiometny, 2mol KeCe,0f Consumes el ethawol %

W =
S o f{ﬂ“‘“‘{:i—-"{_‘.\t{-';‘—'m]l Klrs = %= 331x0 * el
Y mel ethancl 2,21 %1671 el Kalr,Cs uSeel ethangl was
Consumed -

9

?TH;‘X'?ZH”‘““G! was quww} m Fhe blood Shuuple (10*33\]‘_ fust find wasc To.

§ = 3 ‘H'I. i I. "" ") e L — e
Eile f"ﬁm“ﬂ i R ) K MM, + eMoA + [ MM = e l"
egn vy matt Sample & ). H__ s
(E.Eﬂ x1o T mol) 4. Ck “-.V( j/mai of -Efoulﬂf\) z oo,

V‘/!G- ’)3 blvod fmw—rk.c.

G.Ct"ﬁlﬁﬂ ﬁﬁ'«ﬁkbl ¥ ]GD?;-
u{‘ e 5 lniffd_

) Ay
s ouue 1. oo

j_@ The leaal limit s 0.160 9o, 5o this deiver s ﬁurjlﬂ dwggeal;'
beeosse Huir blowd ﬁﬂr,gfimi 'S g_j!_r_\_@j e Linitf . ®

ey

ki

1!

(1 mark) What type of reaction is this? Explain your choice. ‘
1_ gl{hlﬂx fﬂi:ﬁﬂﬂa because Ckm-{r_a of oxidation states oceur (evidence -
0. ofF  elechron Powmsher). o.28

- - ¢ — (50 cliropuna wWas reduced -
NPMQ&S‘ ['105-1‘ l.'.'-JDVl'&‘I-"S \ [r].{}?z E Er 5-;:11-} T -Elb-l? rw 3 have

i -2 Sometuny <
2% :11!'-1.;1 +6 Lyt 2 beew X l.?nf (Ckfi:un w‘nt-'}.j'




