—

Concordia University CHEM 205 LAST NAME:

Fall 2009, Dr. C. Rogers, A FIRST NAME: Mﬂﬂu.’qf Acd ot
Tues [ Tha STUDENT ID:

Chem 205 - GENERAL CHEMISTRY |
MIDTERM EXAMINATION

PLEASE READ THIS BOX WHILE WAITING TO START
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PERCENT: o

EARMED towards FINAL GRADE: /15




kil

@ PAGE 2
CHEM 205 Fall 2009 MIDTERM EXAM Student D # P-ﬂ'%m

Dr. C. Rogers, Section 01 T/J
PART A: ONLY YOUR FINAL ANSWER WILL BE MARKED

# 1. (2 marks) The figures below represent four samples of gas-phase matter. Which figure represents a

pure compound?
B i A » (B a cC @ D ¢ N
; ¥ v ] I W3 & ‘ '“‘ e q I
S < F] i
H 3 0 ¥ l ‘“ _‘ 8" - #
e) They all do. > 2 o ® 9 - g o [ *? , @
Com pound, ‘ lemesd elénaend E-dﬂfvuq.[ +dlﬂ~u':

# 2. (2 marks) Consider the following statement: “The total mass of materials is not affected by a chemical
change of those materials.” What kind of statement is this?

a) a measurement
b) an observation

¢} an experiment
D (@ anatural law
e) atheory

# 3. (2 marks) The statements below summarize various scientists' contributions to the understanding of
atomic structure. Which statement incorrectly describes the scientist's work?

a) T J. Dalton proposed his atomic theory, in which he (incorrectly) postulated that all atoms of the
same element are identical’”

b) T The Curies showed that atoms are made of smaller pa:rliéfas. based on their observations of

D radioactive decay”’

¢) T J.J. Thomson proposed the plum-pudding‘odel of the atom, based on his cathode-ray tube

experiments,
F R. Millikan determined the charge and mass of the prn"ctnn, using his “cil-drop” axpe"r?mnts.
e) + E. Rutherford proposed the nuulf,(;r model of the atom, based on his guy—mu experiments.

# 4. (2 marks) The reaction between reactant A (smaller spheres) and reactant B (larger spheres) is shown
in the diagram. Based on the diagram, which equation best describes the reaction?

=1 X2A + By = 2AB, -f f Shz;wﬂ-

faiks B o= A8 | n,:4p2 48,6
A ) A +4B  2ABX 8l

d) = A + B, - AB L ek tan

e) x A+ B, —» AB Ao+ & A6

# 5. (2 marks) What is the concentration of sulfate ions in a 2.0 M solution of Mns(S04)s 7

a) 1.0 mell 3 %
b) 2.0 mollL Mn, (s04) —~ AMq + 350
E ¢) 3.0 moll 2 3 tag) g T tag)
d 4.0 mollL 2+0 ﬂlll *.Gm} *_ﬂ F\ﬂl
@5 6.0 molL L _t: ""L_‘

o
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# 6. (4 marks) |dentify the following statements as true or false. (Circle T or F.)
T, f@ A temperature & will be g_r_e_f_;;t;rdr é‘iprassad in Kelvins compared to Celsius.
@1 F A hydrated compound is an ionic compound with water molecules in its crystal. ./
T I(E7 The release or absorption of heat always indicates a chemical change. phase changes teo ;
(D1 F Manganese (Mn) is classified as a transition metal,

# 7. (4 marks) Fill in the blanks:

a) Anexample of a lab technique used to separate mixtures is:  §iltvation, dishilahor, Ehf:]r?::ﬁ
|5 b) The melting point of lead (327.46°C) on the Kelvin scale is: 32t 46t 273.1S = Lokl 1
¢) The number of neutrons in a *'P (phosphorus-31) atom is: 3= 15 p t = by J
d) An element that tends to gain electrons in reactions is: a aoapaeinl & f, 02 2k
# 8. (4 marks) Write the l‘:ljl!gl.rilg- r:il':'lei :::_rfurmula andchas:q-fy each aubsEnEBy ltpe_ o
| Substance name Substance formula’ |~ lonic or molecular substance?
: cobhalt (IEY witrate Co(NO;)s (fonic
=
ammonium hydrogen phosphate (NHW)aHP Oy ot
rlg.nf*fﬂﬂﬁﬂ H#GK;AE. N20O, moleceda s |
potassium sulfide K28 o
#9. (3marks) Determine the volume (mL) of liquid present in each graduated cylinder, and report your
measurements with the correct number of significant figures for the equipment. Mext, add the two
volumes together, and indicate what determined the number of significant figures in the total volume.
':‘ Volume A: . Volume B: yof Total volume & comments (a few words!); y
X =Y f? W
|43| ﬂ’\L 035 G "fl'ml. i Ay - l?}{ L
e 4.13 W.L{:!} 7 Tﬂw 4 Lf I 4
—= 19 a0 e
= — 2 F il = i,nq'nglr..
—=18 5 = % ¥
Bl - TSN L_%_* ectimate |evel s I e =
_’% 17 hfgbm - ~ between divisign) ﬂf'l'w V.4 :.\T'-'; ’2{ ||
B X o seale for addihion, Sfare]
= 1] 1 i .
_E-]f] 2] _%3 *.)"'I L ted b1 “ “*_h
% (D S : _'r 3 p decimal plncu i
~ —EIS i £ 3 [east pfeu"s-f
B ¥ ~ Mea dur et uled.

t
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PART B: Short written answers o
~ Mm= 92, MMMJ

# 10. (4 marks) Glycerol, C;Hy0., is a substance u xtensively in the manufacture of cosmetics,
foodstuffs, antifreeze and plastics. Glycerol is a waler-soluble liquid with a density of 1.2656 g/mL

15°C. Calculate the mo of a solution of glycerol made by dissolving 40.00 mL of glycerol at 15°C

at
in enough water to make 250.00 mL of solution. ¥ =
= T“Dlﬂ-fl-ﬁ = cencentration ( Nslute /Jgp\“hbﬂ &n L-) B !
MG{M/L
Y =l # pech U{Q -ﬁ(&lu.rzﬂ disselved (ie. m %0, Coml UBI-H'.:J zba[ﬂmj)
use d=m . m= Axuv= (1.2656 glmtY 4o 00 mL )
v = 50. 624 9¢<}£‘juw€’

LlL amd N= _I":'ln.__',(-‘.. n= ‘sp.ea4 L ! F;,;Li,gtmf:lh:ﬁj l
MM q2. E‘W’S'mﬂ""y

= 0.54970 'mol ahiﬂu_nf.

o Calodale concentration on 4wis s dissolved o, waler

C=N = 0.SHYY3F0 mol .—.;[:fc.trﬂl'l-/ (;ZEEJ.&QME_:{ L& ]
vV 0:25000 L Sslefion : “*""‘f'@mm!_;

(I = 2.(998 _“_':ﬂ"/‘- =015 if eawr m SF) R

(_T' C~ 2.1499 M_!é:" SE At Uﬁ*qumi J,ad‘d(l(}: ",,}cj).

#11. (4 marks Mmuhmenulahm'qummadswﬂhq ental oxygen, a white solid is formed.
¢ ) Ar‘h ree cia w\&“ ﬂzﬁh = ne ey !LWH‘I'LW -.f.;‘-l*.
a) (1 mark) Is the product ionic or molecular in nature? How do you know?

l lowe ©  metad + nﬂnw[‘nf_ {fuf.'dn'; electronm Trnn-:l'-"rr#:.u'mﬁ

b) (1 mark) Write a balanced chemical equation for this reaction. o No CHARGES wah! |

( UYPless, + 3020, —> 2 0scs;  APTERTM Feachon'

o atormt nus! Galamce
c) (2 marks) Briefly explain the concept of electroneutrality and how it helped you determine the
formula of the compound formed in the above reaction,

74 e\fd‘m.evd'raldﬂ T doted g M3 a u%hﬂwwﬂ” balavce
@[ Such that Formuda of compound appLans newded
Sace AL forms AL (loses 3¢ whin forms Cation )
+ 0 Foms 0% (gras 2o whea fooms aniem)
\ -»-'l-l.\.g,?, reaat Cona loinsg L a AL 30* \"ﬂ.a‘l‘lb} konece H'Ez.os_

NS R T

L4 b6-
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PART C: Problems - SHOW COMPLETE WORK TO GET FULL CREDI

#12. (8 marks) The minerals calcite (CaCOs), magnesite (MgCO,) and dolomite (1:1 CaCOx:MgCOs)
decompose when strongly heated to form the corresponding metal oxide(s) and carbon dioxide gas.
A 1.000 g sample known to be one of these minerals was sirongly-heated and 0.477 g of CO. was obtained.

-

Which of the three minerals was it?
Include balanced chemical equation] and explanato nts at each step of your calculation
oPTion C& CQJ s1 —— (:aoﬁ} *+ CO;z (g1 v
M= (000 M= 0.47%F .
- m~ 0:%477g #pn_ = 0.0logH
My = 100-09 Efm"’( [HM = 44 0| u:,fm'fl o, mol CO
\ 2
Fornaed

@ The reacHon <toichi *'H\f mckicates a - rehic betuween €Oy ‘E’.‘ﬂ‘i—!‘

+ é CaCO;  consumed o, 1§ our I-j pmneal fclmriﬁ we s Galedke,

@ YV mast have comfained ©-01084  mol of Cacos

+ Lebs chedk t #0 ., = looog = 99930 mel ¥

@ leo. o9 j-mﬂl" Aeose but not 0, V0% we
V( o ?rnlgnlqu net ealeds -

OfTioNy Mﬁﬂﬂgm _— Mf‘}ofh - CDNﬂ}

mn= I.Uﬂﬂj
)| MM = B30 glmel 1
@ L= 0,019 wol’ &= Stmilady, likely net mdﬂnts‘ﬁf o

(]

of

-

O CacOy’ MyCOs
ﬁ - -
he. CaMgloy)a ) —> Calsy * MqOg, + 2 COa¢sy

—

m= LeoD g F

Mm = (84,903 §/molV, @

 n= 5.423 5> mel & But, get 2x Hiat mach C877 7. 0.01085m)
-4 since | dolomaite + 4004 s

e Yhe mineral = DOLC‘H'ITE/

& Bete force mathod " (le 4ol - amd-20or), lout it simple .
Could alko do & via cnlﬂuloA'r\j -Ehﬁpf¢4i§pJ !ﬁ'-'f:‘-lia{ C,E:.l
Cach (dmost same 23 done hete, M ethar Adire chion F 'Hf'hm'lq»—g)

[ - e B

G @ o

G




@ 3 gossibilities s
Codat s CaCOy ey —A— Calcs, + WOy
W‘: Hj m;‘ c3) _'m!__‘a Mﬂ 0{5] 7 (:4{;12_ tT
- L H M
dpea“ﬂ.ﬁAtQ, ' &Mﬂ{%}l E3E= &D{g] + Hjﬂﬂs:l R e ‘-ﬁ"ﬁ

Qm-nrle releases 0.4731g CO, v'a citfc.Mfgt:'h'w (r.e. ol atoms
R CO, Camg olirtdl'j e the  minecell L}.:;e.-lﬂ—). 'ﬂwsj

Lawn t‘lhﬁ-ﬁ-n,( moars G CO, i eack minevad +r j'rti’_nﬁfj o

Calete 5 Hl“"‘.{.ﬂz XIE&D?« = j‘f_L_ X |lwe?, = Y% o 7
MM caco, lv0.09 '

MM Mg CO3 4.313

‘l 4 : @Mcﬂt)x.;',_i\ xio?. = 98.4d x 007 = 4377,
MM corig oy, \ 134 40

* b)
becaust -

and  oua ﬂa«m?kq way o I 0003 el 0-‘???5 L, = y3.37
liccog Ml €O

| Tha “ He minecal was DCLoMITE |




Carbinate  heak
@ Myneral

————— mekal oxde +

CO2eqy
“5"]__?-"‘- AL U R ) 1SS (R 3 f,q"h‘&
MM = MM M, M= 4. of glmef
metal (en ‘mtt’; RN *?;5 V.4
Ca, Mg or CatHg N, = 04Tl =0.0I08Y
' S
q"fﬂlj!mnl mafc-ﬂ:
/e G'l’bl:c.hfamt“'r-.’ indveates ["Co. % | M CO, CIfwerE‘!
:.. ﬂng = 0-‘:"!0'8* hlﬂ{? 'Elfﬁ'ﬂ
qiven ™ = oo s
P MMNEU-; = |.ovo 4 =

0.010%Y4 mel

NMM?‘* = 92,15] - MM{EJ- = 92.251- 60.008 VL/

= 32:2%3 jfmn-l of Mm*

NeTE>  If muel s C.a.lu.‘tl M= Ca " B’gjfmnl @v/
maﬁ‘ﬁt'it'}"‘t M - Mﬁzf ok, 3053}.“@] @ ‘/

what if s dolomite @ | CacOy | i har(l |
w‘;ﬁwvw’-—ﬂi_‘ C«C’-Mﬂfﬂoﬂg_f&} J@E < hn'.l'-'ﬂ
‘WE) : {v()
e + (40.0%) + -5-(14-3::5
( , 3249 gl & (V)
Anothar povot that it's dolomite
% s M‘j (cos)e ¢y 2 (al,

Eqn
- Mﬁoﬂh . J'C-Glcﬂ e
® M= |84 . 4ol J;m(,,f) s
!{-1“‘ m= l\ooo 9 L
= 5423 x10 mnld e dolomide =

a COs via I"-E'.qt?'l\ﬂ'n
:- nc_ol (-.!',3{5 "fz,.}m.u mni-) T;: v OlO8S maol Ce,

chsevved :&mwl-}-l—yg

—




@ Poges — PAGE 6
CHEM 205 Fall 2008 MIDTERM EXAM

StudentID # _ fh snaliting othorme
Dr. C. Rogers. Section 01 T/J 7

# 13. (12 marks) One of the steps in the commercial process for converting ammonia to nitric acid involves
the conversion of ammonia to nitrogen monoxide:

4 NHy(g) + 5 Ox(g) > 4 NO(g) + 6 H,0(g) .‘{mﬁ isf
In a certain experiment, imagimynumb:_Eiﬂ_gquH,vﬂth_z_.isgnfoz_Wm !I'iﬂiﬂ, has 35F -

a) (10 marks) How many grams of NO form? Show all work & include explanatory comments.

e [rct must denhfy llm:'h:-.j reactant . (several wetegs to doHulo .

I‘h,\ff . nHH'ﬁ - 1|§Gﬂ

uape
= D-W'Lf:'u;ﬂm‘ B 40 v M S

or infre.
@ 13.03) a/mol ¥ 2 . “?Eﬂd
No, =. 285a = 0.0890Fmol lﬂi\f:i{?{:}
%199% rja’mallv" . x{i‘{-
| To use alt fhe Ny Cice. lets check i it 15 L...): \% ”
‘ Amdl NHy needed y= 0. 1449 mol NHy wed v":D S .:.'I‘-.%:S'w
1o use S mo o, ™n X mol O, weede J '-'{f‘"'-*ml

“Thaus 2 Qj_ is LfMﬁ'-'HGr"/R.Er‘IﬁﬂHT

NHy is in EXCESSY
e Now Can calcwdale theorehical yreld of NO, based g al

-_lf' use Jmol {?Z =/‘Fbﬁ-.,.. 4 mel NO

SR T TR = 0.0F125 wef NO
3 have ﬂ-ﬂ?%ﬁ?‘mol a L] T 'F.‘Afmi .=P ‘/%
C.mass of NG pﬂ:dwmﬁ =N X MM ,_,r’
@ =(o.0H12S m‘é)(zu.wﬂymi)
o m 2214 g ( 3SF due to reactant mags
Aota )
b} (2 marks) Calculate how much excess nt remains after the reaction is complete.
Unreacted, = inttiad — Consumed foc 4 moi Nits ¥ Z ol NHa waed
@ o W MH3 M3 neepl B maol ol_'v\, 0. 0%967 mei 0, weed
= 0.4~ 0.0125 amcl Sz ¥ p.07125 ool N
(2 - 0.07555Vmel Nl remains . Comsumed |

ok Muyy = 1.29 a9 unrexchcd NH3 ./ s (""?‘lﬁ'ff-’])




