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Chem 205: GENERAL CHEMISTRY |
MIDTERM EXAMINATION

PLEASE READ THIS PAGE WHILE WAITING TO START

INSTRUCTIONS: This test paper includes 8 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
clearly and organize your work logically. Non-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: manlcw%f Acbiowd  FIRST NAME:

STUDENT NUMBER:
Mark breakdown: q,
Page2. L't /10 = &% Nz = f you do betler
Pﬂge 3. 1.8 /15 = E{;;» oy ‘H’\-ﬁ ‘F:Mt‘-if EXAam
Page4. 4«3 / 8 T 5Y4%

[V if,in. i« Lu le ‘f'l'r\,’t

Page5. 44 /1002 = 3L ik G \“.
Page6. 3.7/ 8L = €2 L ibuilh. drgpiyaus mikedn
+ Count He final ao Foh

TOTAL: 26.6/50 (MAXIMUM MARK = 51) 7& instead of 509, .

PERCENT@

EARNED towards FINAL 6RADE: 1.9 /20 —




PAGE 2 |
CHEM 205 Fall 2007 MIDTERM EXAM Student ID # EM%_M%
Dr. C. Rogers, Section 02 W/F
PART A: ONLY YOUR FINAL ANSWER WILL BE MARKED

# 1. (2 marks) Based on their position in the periodic table, which of these pairs of elements would you

expect both to be malleable and good electrical conductors? [ otf, are pro Fc;-hm 4 METALS
a) phosphbrus and rubidium
@% copper and lead

8 c) iodine“and seleniuri
d)  calcium and boron *
e) sulphgr and germanium

# 2. (2 marks) The density of silver is 10.5 g/lcm®. What is the volume of a piece of Ag that contains

2.8x10% atoms? d= m = v= m |wittre m= 2.% 022 doms ¥ Imel » 11849
@ o048cm® V W b.bx1g domr (o
b) 53 cn‘F'_z - Sicals = 5.0t 9
/ﬂf ) 4810 oSk
d 21em®

L*EJ !
e) cannot calculate without knowing the sample s shape (e.g., block, wire, foil, efc.)

# 3. (2 marks) Conslder the reaction _;hown below }and pick thg correct sta?t:‘_ement
_Bn}J (ag) + 2Mn0;(s} + Hzom — Bri{agq) + ZMnEZJ '{aq} + 2H (aq)

a) Bromine is oxidized and hydrogan is reduced. 2y
b Bromine is reduced and hydrogen is oxidized. S0 o
Bromine is reduced and manganese is oxidized Mt N> Vit
C, d) X The reaction is an acid — base reaction, NOT an oxidation — reduction reaction! each \ost 36~ [ 7_-:31_:‘;

e) Manganese is oxidized and hydrogen is reduced. b
BreM =L

# 4. (2 marks) An example of a weak acid in water is: Gaai nec bi;(gé
a) HNO; sfreng !‘5 Cgwamon ?‘F‘t‘c nq auds " |
b) HBr shung Hee, Hés, WI
c) NH; weeak gasE L :
E stzc" 'S"h‘ﬁﬂj HN{/':LI H‘lﬁol'r/ HLE’U.*
(€) CHiCOOH coeele
# 5. (2 marks) Consider the following description about the element, sulphur:
1. Sulphur is a yellow non-metallic element.  phySical.
2. Itburngin oxygen to form a choking gas, SO,. chem ‘el rn
3.  SOJreacts with water to produce acid rain.  chemical’ Tn 0
4. Sulphur is produced commercially by injecting steam into deposits of it underground to melt it, PL*;‘Q c
5.  lItis then carried by the steam to the surface, where it separates from the water after cooling. F“Tg ical
Which of the statements refer to chemical reactions and which refer to physical properties or changes?
Chemical Physical
R a) Statements2, 3,4,and5  Statements 1 only
== Statements 2 and 3 Statements 1, 4 and 5
c) Statements 2, 3 and 4 Statements 1 and 5 |
d) Statements2, 3and5 Statements 1 and 4 |
e) Statements1,4and5 Statements 2 and 3 {
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#6. Gmr‘" Identify the following statements as true or false. (Circle T or F.) :
és, rob ALWAYS, bud ususlly. sg;ruj 3 Shurg. )

(Tl F The reaction of an acid with a base ;Lnalds a salt and water as products. <4

T/ @ Electrons and protons have identicaltasses but m@gﬂﬂuamg_s./
T ."@ A homogeneous mixture is aﬁgre substance that is composed of only one type of atom.

T/ F Particles in a liquid are packed closely togehé{ but are not confined to spééﬁc positions. /& . -rhii m
T}/ F In their elemental forms, metals generally act as reducing agents. e
{icﬂ ﬂemﬁs EL r\u‘:éi}:’»i
b y Caule m::r er Speci s 2 reiahoours
#7. Fill in the blanks: -p,25 'Fb." “qh' o 9o £3 4 e reduce df) 'ﬁ’f";t-\@”H_'j
a) Carbon dioxide’s sublimation point (-78°C) in Kelvin: @ (= 233-%&

b) Number of neutrons in a Mg (magnesium-25) atom: C‘E= i'l) 45 —l3gs = @

¢} The species not included in a net ionic equation are called: tater tens
d) Sulfuric acid is formed by the reaction of water with: :' SOz u )( +H2d ¥ H2S0g)
L A

e) The solid that will form if FeBra(aq) is added to Ba(OH)z(aq): &M
Rnd‘ nee“‘al
# } Write the missing name or fgn_’nu!a‘ and classify each substance by type:
Figh] =iEm F1OS 0,
Substance name W1 dna lﬁHD B 4~ Substance formula lonic or molecular substance?
: 3 S ——
calcium phosphate Caslfiw),  ohgionic)
xenon hexafluoride Ye Fe Cohs moteculal
Gamonium  aitrate NHNO Tolag ronie D
e o — 1 #
"SO.FS .
#9. ks) Each picture shown below represents a sample (at 25°C) of one of the four substances 1
isted below. Label each picture with the formula and state of the substance it most correctly
represents. z
3 SUBSTANCES SHOWN:
PY/ : i il
ot 1d G? ¥ ithium fluoride U F sy (lonic)
:'{70/’- i K (s
> ” D : @ potassium )
DG ? b Mo g,
0| - odine L2 05
115 Ko LiF sy N2 (9

» 0,S 2acih sulbatonce .
. max -0.5 for incorvecd state (-0.15 guch )

‘5\ ~ no f’fﬁﬁl Wk ?,;»e wamsg AACa] b mailae

¢ if afe. mcomeet Tormmlae ' —0J5 exdA
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PART B: Short written answers

# 10. (4 marks) Classify the two reactions below, and briefly justify your choices. Use & many of the
following “type” labels as apply to each reaction: precipitation, acid-base, gas-forming, redox.

Reaction Reaction type(s) | How did you decide?

A H*v,uas fransferced -G\"“W'
acedic _gedd o ammenia (B:’L—E}
o f!’od\\-{ﬂf a Sl t.

@ m;ﬂ -base

2 CH3'302+ NHs(aq) = NH;CHiCO; &
r.wlj =

i< @4) %o.
K -. .
0 Ve L2 Net formatien of qas- pnae
RS~ 'Brmmrj = 5“mexm%bu blesd..).
2 [ . ———> Sodium is Converted from
Nafs) + H0(9 — NaOH) + Hzly) &) {lzclr)‘:‘({ Stoiiichl Bk Wero) Fo

Q;"il-mfc 'FU\’M MNey f“‘I};

whick rpveals a 't[afﬁ'&[-;i 'l'(

2l trone baS ©Ccgrocpd
H.fmﬂen is reduced Fom +T .

ﬂl

represents the gas-phase reaction of A;
(darker spheres) with B, (lighter spheres).
Write a balanced equation for the reaction,
and identify the limiting reactant. Explain
each answer briefly. '-'Itni-'h.;ﬂ r-uﬂav& ( 'j”

B
# 11. (4 marks) The diagram to the right 51:

Lot xS
a) Balanced equation: 5 Q,Q [ ;\@cﬁ
) win§ ¢ By b Bz, =3 4 . |
1
] ot reacied| #ueXeess g

i
‘,ﬁ*‘fNE‘T L By * Xawy = 4 AB g
tmﬂx- 3 @)1“':, - F\},@I,_-“? '}_ﬂﬂ?); ‘;‘1} \}

b) Limiting reagent
fu of He B, wms Con eV B, wes He l{mHiﬂj rea clawh .
Sl;lvxe fg‘z_ W‘\clﬁwﬂ [‘.Q_MOLIV\E;L unr&ﬂ.c‘i‘-?akl‘{{ P\'Z Wes anj){f‘{.-ﬁ.

5 a PRod%eT of aff . /
. NOT INcLupEp IV EQM)e

7 _ .
) joTE " reqarding balanced eguation
- should be MNET eg:.mh'en : : |

8\ - e never <how eXcess feacfants eon fJfUJ\"\C*S side ‘FE{HG{*‘F“‘

- het Same as net  ionic i'}kc\.'illf-"ﬂ NI Covw lete fonit €guation

{_\'n‘ which :‘-fec.i'a“hx iens would be Shown, buf netexcest re.;r_;b..ﬂfg'i]_
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G # 12. (Fo-mark: 2
from Waste suh.atl—::ms Imagine a solution containing 1. Eﬂ ga
Na,SO, solution to produce a precipitate of PbSO, 8

phase left after the precipitate has been filtered off).

Calculate the concentrations of all jons that remain in theso i}
Has all of the dissolved lead been itated? 1e: T35 Fb*" -H-.-e hm:-lmﬂ

W
Balainced \/PE(I\IO?&);L tag) + Nﬂzgﬁtrmp —> bS04 g5
_) @

all n SAFEA

Moles¥e1:50 9 £, | #n=@ist e lomel) ol made up T
@ P H g h"ﬂ"‘ Pb*” none feached
= = 0004529 we} | = 0-O15 mo| and D@~ | bk e en Seyacaseh.

Ly ﬁ; .:Nﬂamzf_ data hare,ghas foble -

@FUH 1ovite %mhﬂﬂ is %,wﬁt a 1..'..5'&{14'

o) > PL‘SET'{SH t 2"‘\3:1 "F ;-m;ﬂ

: 7+
pn: | P, * ZNOy g t INoag * S04 f
g ol . 0115 mol gureddion spectntor "-‘ff»:flafw
EN_IZ— et 1(&&&'451'“ l%}:gté?) :Ig?l 2 =5 A'c.mn | agk =oall sl
= Samf 45 {1‘{ Hal's. i SnJuﬂaﬂc

Spme a5 = p.009058
2 Na' el .J( Ma;s504 5

o 1 M0y per
ﬂj—etm?ﬁ HR:HE; wnik | Na:sO4 uni [ i
e ;
Amours !""“"}mﬂ PMoNE i
(‘Iz ri 1"*} . .
ge rigle paTE " Canna
- oall wsed sunply Cokaled

t\h’-“ i\u:vdt!-
ALL Sfedmiey|  AlLspechal
fhond 0 Daqlc;.r;g.,ﬂpl s ﬂa@mﬁ'

O wol Same a5 J mﬁn‘-d{ﬂ‘“f‘
B 03 ¥ fp andlst |
0SEmel | 00250 wol [ 0.00797 (ml '.['_ Recatl: volume aﬁ-:iu'aeamd&nf

reqcfaad” o will

ﬂmﬂ#
<hill be in scbudion

rz'rnn'w“ﬁ

e

Conc- :

1 =

mnmm} D\?( 0.135L J ﬂ-l?‘:LQ( ¢.3SL guem as [#S ml
Salefion = 0.0518 M = 0. 143M | 0.0455 ,,- fnﬁtf]d-’ 1

o INoTD (Sl

Those afl _of He &LESM_[’EH heon ETC*F'ﬁchL The EHanaJ’n,J
3 condons 0,143M Na', 0,051 M NO3™ and 0.045SH SO¢*
T m———

FAY,
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# 13 (&‘marks) Toluene is a volatile organic solvent that gives its characteristic smell to some paint
thinners and glues. Itis a compound composed of 91.25% C and 8. 75% H.
Determine the empirical formula for toluene. Show and ain aﬂ‘ calculations.

=  emiplcicad Tormna de rived ﬁ'bm mass Cle .L;iia..

&
k
% QEWW_,W“?

s Cacbon: . h.gol r'o-;a&m

T BRI WL 0.087s *100q = $354H

a5 TSk Y
= €3l ndl H

| .25 9 ¢ = 3598 wmel € %333 H
.00t 4 mol™

lz.,l}l %‘NG\,‘IC

&\ Norm to find Simplest
falio ™ B =gl S=f, ;q. wol H W ot asimple
3 & 7.59% T ol CHE [* redio

_/_’/7,—
© S@&é%i‘i@—g@“ fo cack whele™?
e bu} ‘:lt wd{L&Pe(’[ECiE?

bl | 2,3,%5,@,.%0*\.& wor ked ell.
*‘“ed‘* / W‘s’rﬂvm

(S g ¢ 2 wol H
(14 ol H = 3.9 ~= ¥wl "Fivomd. bo
= e & Fool ¢ G
| . . B
éjﬁ/\m%‘ %PWI‘CAQ formuda = € HY‘/ ﬂutn Hrs e

lé\ . C% HE:""“F




