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Chem 205: GENERAL CHEMISTRY |
MIDTERM EXAMINATION

PLEASE READ THIS PAGE WHILE WAITING TO START

INSTRUCTIONS: This test paper includes 7 pages, including a periodic table; please check that your
paper is complete. You may detach the periodic table if you wish. For Part A, you do not need to
show calculations; for Parts B and C, you must show your calculations to receive full marks. Please
write clearly and organize your work logically. Non-programmable calculators are permitted; paper
translation dictionaries are allowed, but electronic dictionaries and cell phones are not allowed.
Duration: 70 minutes - spend at least half that time on the show-your-work questions. GOOD LUCK!
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PART A: ONLY YOUR FINAL ANSWER WILL BE MARKED

# 1. (__/ 3 marks) Identify the following statements as t:re or false. (Circle T orF.)
\ X wake v
T/ @ Hydrated compounds contain hydrogen gas trapped inside the crystal lattice. T
[ =
3 T @ To convert from degrees Celsius to Kelvins, subt?éct 273.15 from the temperature

T/ F Based on the atomic mass of bromine, its most abundant isotope is probably *°Br.
7. 904

# 2. (__I/ 4 marks) Fillin the blanks:
¥e=4p= 35 (atrmic ¥ )

a) Number of electrons in %"SBr 35

Lt b) Number of neutrons in I 13 : A L S
¢) Charge on oxygen in Li;O -d (-1)
d) Oxidation state of C in HCOs~ ty (M) G+ A '?;Xi ;"1

“+ 1?3 1’»; - TK
in Celsius.

126~53 =33

# 3. (_/ 4 marks) Write each compound's formula or name, and circle ionic or mofecu!arto describe each:

a) bromine trichloride Brdds |on|c !@}7 nonmetzj-nonmetl

b)  chromium(ll) nitrate ~_Cr (NO3)3 fonic, / molecular ? ekl — (Pel1t)
LP c) Fex(SO04)s ion () sulfate > / molecular ? metal- ({:u{lﬁ;}?;:c)

d) KsP Fﬁ‘i"«lg"’mwh ;}h()&?hl}‘lE )/ molecular ?  mefal- neame tal

# 4. (__/4 marks) Label the following reactions as precipitation, acid-base, gas-forming or redox.

and: If precipitation: circle the solid product.
If acid-base:  circle the reactant that is the base.
If gas-forming: circle the gaseous product.
If redox: circle the oxidizing agent.

5 pa(']- Mmas e named| formmlaa

({a) 2CH.+ 2NHs + 3@)> 2HCN + 6H:0 05 mark max for H HW /qas- Fom;ﬁ

REPOX (GES AGENT) Nl all actants are «34&@;[ hu.fv{ Tb-fdi
1 (bu} does not affect
7 Zb) 2HCIO, + ZNa:S) > ¢HS) + 2NaClo, E—oops, ot balance (i o} does i il

ACID-BASE  ( BASE) (GRS) . alse CASFORAING

( Z:) CuSO; + NaCO; > (CuCO3, + NasSO,
PRECIPITATION (Soul))
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# 5. (_/ 3 marks) American pennies made after 1983 are composed of 97.0% Zn and 3.00% copper and
have a mass of 2.46 g. How many atoms of Znlare in one penny? (Circle your choice.)

la) 6.81x 102 Cpper... _ { .
BN i Ooto x 2g = 2,380 g B0 fnome B

(2 (@) 220x102

@Nd)" 4.44 x 102 2 280K wimel 5" 6.08 48 wmet Bn
| e 1.44><1024{'u@n}’mde.s égl\{l}q‘%

: s
5 B s\ K bR iBe s e 22000 otoms

[ vwol

# 6. (__/ 1 mark) Which of the following choices contain(s) elements that are all in the same period?

a) F,CLBrl Same grewp Rewl .
b) Na, Ca, Fe,Cu Na+Ca notin same pested
D { C) |..|I Na, K, Rb same cj\"m.lln
d) Ba, W, Au, Pb '
e) both (a) and (c)

#7. (_/1 mark) Imagine you are trying to remove dissolved Pb** ions from the waste-water in a water
treatment plant. Which ONE of the following substances, if added to the waste-water, would cause the
lead ions to precipitate out as an insoluble compound?

a) KNOs; Ph(NO3)2 s
&) CaCl, puocly INSoLURLE
3 ) c) NaClO,4 PhEi0y) 2 < eldfe
8 NH; . ot swe what reaction wid see hes
e) CH,COOH % but Pb (CH3C00Y, i3 srlutde

# 8. (__/ 1 mark) Which ONE of the following statements conceming ionic compounds is Q’ncorrect P
a) as the ion charges increase, the attraction between the ions increases.
b) ionic compounds exist as extended 3-dimensional networks called crystal lattices.
E | ¢) ionic crystals tend to be rigid, and they cleave along planes.
d) positive and negative ions are attracted to each other by electrostatic forces. ;
(e) although not ductile like metals, ionic compounds are often malleable. ¢~ bt crystalline solicl s

#9. (_/1 mark) Mothballs contain naphthalene, which has a molar mass of 128.17 g/mol. The empirical
formula of naphthalene is CsHqs. What is its molecular formula?

D a) CsHs Ci\’\‘)‘llfl:c‘:*-' masd = (¢ iz,.(.‘aﬂ.) +4 (}.C(-,'-}‘}I)
[ =

@ CSHTO é Y. OE}{' c}(.-:ma,
c) CoHzo \
@ Crotls o e Poator > 120 HgTma)” -
e) not enough information provided g M'j Feuctor -_ﬂ___j_-*-.._ = 2
EH. 083 BFYMI.
i 7. melecular 'fmmwlq = et C_—;Hq
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PART B: Short written answers

s

# 10. (_/6 marks) Imagine you swallow a spoonful of an antacid preparation containing milk of magnesia
to settle your upset stomach. The preparation is an aqueous suspension of Mg(CH)z, which will react
with your excess stomach acid (aqueous HCI).

a) (1.5 marks) Would you describe Mg(OH). as an acid or a base? Why?
b is o basev because Wt veleases OH™ Vene ks Solubion”
b) (1.5 marks) Would you describe Mg(OH); as a weak or strong electrolyte? Why?
é Tk 13 & U‘mk,—? elechre i&ﬁf becauge F 5 nef a,‘(g/i\( coluble 2. on by fe f?"’"f“’f =
¢) (1 mark) Is HCI a strong acid or a weak acid? a Swmall guantity St ions wile Solutronn .
S‘H’WL?&/’ (-0{ issociades 607 To yield H m Soluhev, )
d) (2 marks) Write the complete ionic and net ionic equations for the reaction between Mg(OH), and HCI:

; 24 . i - : - 2f s
V/CCW\DIQ“'Q ilC'-’l‘iC 2 let- RN ) P 1HT( o 2 tas) == HLC}(U + Mﬁ () ol
ws wpy T g Sy g e "

e | (e - Mg (cHY2 (5 ?ﬂ;}m‘_@ij—% ZCi tag) — Mg~ g+ 200 gy + Ditacuty) ‘

= + = " i — ¥ E R
P e e 1 4 . = 2 H.D 0.8 (f dowotshew |
¥ Net ionic e%v\qf‘m LH :“Tl ZOH_ te . H" (el Subscnighs (phases,
56 O_ﬂ H 2y ¥ O_Ii_c:&»g) — Hulgpy oy ‘—QSIF m}bﬁlﬂﬂ‘ﬂﬂ‘,
%’ 5 oHiz(s) + AH ap— atow t Mg ) pp%ﬁgsgf,{gfﬂﬂ sy

#11. {_/ 3 marks) The reaction between iron(llly ion and permanganate ion shown bélow oes ot occur.

Provide two reasons why the equation shown below cannot describe a real reaction.
Fe*(ag) + MnO4(aq) + H(aq) > an*éaq) + Fe**(aq) + HO()
. - S i lade W _ T
L) f"ﬂ,\ﬁ z?qaflw 5 aot belanced (J.[‘\C&-\Sern'aﬂca of matter & vwlﬂj“‘).
Ly fpr nevther mass wor chaug® -

5 7)) jP\ep{u\ti‘fc‘-n can c.;.hf occwi (F ox) dation else occury Sf*ﬂu”"‘”ee“&h?'

)
o vl o e Roth of #Hese ace bem.g rexkcm}_ and rone of :
L/ Y0y +56 —> Mn” ) the other species listed Cie- el v "’W':”“*_C‘J_'
o = No Sewice of <lechmns o feed the reductions.
s (nchuded i Fhe reaction 25, wetion B s here
"5 . o) o pedleing agent prctent
12. (_/ 2 marks) Imagine you read a newspaper article about an accidental spill of hydrochloric acid in
an area where sodium hydroxide solution is also present. The article describes the potential for the
formation of hazardous chlorine gas if the two solutions come into contact. Is this an accurate

description of the potential danger of the situation’? Why or why not? [NO l/

1_, HC gy * Na OH (aqy =3 HJ—O(H + NaCi(mf)i/ |
H\fﬂ[;o{,i,\[af:'c acth 15 a § acid and Sedium lmtdf“cxc*ciekfi' o d“foﬂfj L’aff-
Lhen an add + a bage Ceact, -the only process involved 15 f"‘MS*C@: of
HY Tows fom Fhe acud T The bole v’ This Sﬁ”,”‘q’”f]h", ir‘{ dar\?&-’bud due To
Hae cefease © = [cﬂ' L‘F Ll{.a(f’;ﬂ LLL'P‘ PLQ__T ULU:‘A o f'}wm:d’:on'cﬁf- C,?L.Lﬁ 5 Al
e rt Y U7 tonr Bomy i Heleyy B Chiy, e Clam? B0
L. love 1o be oxidized fron CHED b UL E) (Vs Liould reguice an oXidizing
c*j?/n)f ie. an glechom acee tor bt Hf and Na’L“are not Sireryg ekidants.
l l (e J(:Ai)w Fhis L)\’_r;ﬂzbl}e we hove Seen Hais above Cu"d/!oqge reaction ‘e'hf“"i-jh
Huak e Enetd if 15 not Gﬂcwv\pam'w?oﬁ by « redox precess.




o e D e D e
3 : ¥ il Ch 40004 med ' W
(g8 g, amount: N = %q_i 5% = 2.’?5m¢€ (/25‘;.9
fv ] N -
= {16l g CS M"\d’\ neactant ra Hha
i T e
79‘\43-%‘(’ v\’;} Maj J :
b
= = 1531 mel (3SF .
<o For reaction s musd 3R €S, ¥ une e Nao
v L’gﬁ‘z{\ui\ wasd 2% st to waz 215 mof NaOH
(@“ ‘\.u};\ | g i
"5‘@:5 = 1275 ol CS, MQM? logic v/
‘g\?;f ; :
/?/\4‘1)(1‘9 (55 m’\a“e Cgl el

™ Theore ti sl J(\)“‘}C} E’? qJ“DAMciil Ollf}u\c(,a o 1007 reachken st tha
_\J\r‘ '\‘W;},‘@s reactant e
£ s bt (IR T e 2 REE G,
>§P\\"/a Jhave A-FS mef NaOIt Y el Ny C 3y

e

9

W means 05 Marks
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PART C: Problems - SHOW YOUR WORK TO GET FULL CREDIT

#13. (/9 marks) A side reaction in the manufacture of rayon-from wood pulp is:
+( B NaQH._ > 2NaxCS; + Na,CO; + 3H,0O

If 92.5 mL of liquid CS; (d =1.26 g/mL ) is re ith 110 g of solid NaOH, and the reaction occurs with
(73% yield, what/mass of Na,CS; is produced?
T Bty L VeSS pygopy = LLO
ofastty L e g g WSSt = U9

volwme =z 1< ml

= . = I"i
S mass T odxV Sl i 10 003 s

». Wceas CS, | NaOH bomating

(= 0.7 mel NaaCSs
WMQ&Q "&4@&0{ n Mals - H%MMNaLC%‘ l/g/le i

L = oAt ) [54: 186 et

ok B e o a4

I R R R

e =102.2
Thegretical ﬂ?M z 148 xle?fﬂ (9-3‘:)_‘1

b
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#14. (__/ 9 marks) HCN is a poisonous gas. A lethal dose of HCN can be inhaled if you breathe air that
contains about[300 mg of HCN per 1 kg of air| Lsigni Sicont aﬁ%um (3@0.4\6’)

a) (5 marks; Imagine you are working in a small lab room that measures 5m x 6m x 3m. How much
HCN (in gra

) would cause room's air to be lethal? Assume the density of air is 0.00118 g/em’, and
that the room's enti lume is filled with air.

- Room volume = Smxbmx3m = ‘M m?) v’ j(
Bir density= 000183 = Showtd crvwent oy wwlume sndo o
‘ ‘h{ lCWiB > Q){ c{fﬂ%‘\J into 3/‘“3) Ilg
; 2 3K 3
om X QWW“)‘;( = 0K x(loo tm = 90 x Iooo oooum
5 e e’ ey = ‘10)(\0 e

i

1

o -

Lethall dese of HeN = (&m_cﬁ) Qo(o 2cqaite) X ( w,_
lLﬁ,&W j x
[&
= 3.86 (lgud' OvntaiSF) \
= 30 q frHCN%am n Hhe toom weddd bala)!'fm{

E)QODenﬁ

Thus: Mass of air = ARy - Mﬁ)(ﬁgx?@qcﬁ); ok 1003 ok
Vg Cred = 1062 Kﬂ ai

=

!

L=

b) {4 marks) HCN is formed when NaCN comes into contact with acid (usually by accident). If HCN

forms by the reaction below ) what mass ould cau dose of
from part (a) to be released into the alr?

20, <
Note: if you could not do part (a), use a mass of 75 g of HCN (which is incorrect) fo attempt part (b).
S 2 NaCN(s) + HiSOsaq) > NauSOueq) + AHON(G) BALANED Now &.
r Need To calcudake how mude Nachl cepuired S0 fom 30q o€ HOS.
{—f« How Moy weles of Hen? Fer 753 of HeN * ASF)
Mo = MHCN/MMHCNVY hr%ej/—aqu"l%jmo\ "W
-(%o@/@? 03506 et ' Hen) = 9315 wd HN© W
SRl V( i*1 stolchiomebvy W
7 mel HON produced 2 2 ol Nach uged o 2.799E med NacN needed
.U mef He % Nacdd - 438 mo) (%00;79 =
4, = L wmef Nan mgmﬁacx i '-’“([3@.’00(_1) % 27
Myaen = Miacn X M, oy w = 140 g (25€)
_— ' = Q-“,I{VU'Q(‘L'_G{.OOT)? 6}#\’&7}) Tg r{lw »H\Q: M
O\ b = Gh Yos Aose, 140g ot Nach
t 560 (] S in) ) wa.,d.g‘ oo Fo react:




