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Chem 205 - GENERAL CHEMISTRY |
MIDTERM EXAMINATION

PLEASE READ THIS BOX WHILE WAITING TO START

INSTRUCTIONS:

* Calculators are permitted; cell phones and other electronic devices are not allowed.
This test paper includes 9 pages; please read over the whole test before starting.
A periodic table (incomplete) is included and may be detached (not graded).
Answer the multiple-choice questions on the scan sheet, in pencil.

Please write clearly and organize your work logically.

Read the instructions to each section carefully.

Duration: 70 minutes. GOOD LUCK!
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PART A: MULTIPLE-CHOICE QUESTIONS (final answer on scan sheet, in pencil)
circle answer here too, as a back-up
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# 1. (2 marks) The statements below summarize various landmarks in the development of modem
chemistry. Which one statement links the wrong scientist(s) to the work described?

a) .Alchemists made many important discoveries, while pursuing the impossible goal of
transforming cheap substances into gold.
Antoine Lavoisier proposed the ill-conceived phiogiston concept, which described a fire-like
entity with negative mass that was released from substances when they burned.

¢) Dmitri Mendeleev envisioned the periodic table of the elements, which has helped future
generations of scientists remember important trends in elements’ properties.

d) _/Svante Arrhenius proposed a theory of electrolytes, which describes acids as producers of H’
ions when dissolved in water and bases as producers of OH jons when disscived in water.

e) wEmest Rutherford proposed the nuclear model of the atom, wherein electrons occupy a cloud
of space around a central nucleus of close-packed protons and neutrons.

# 2. (2 marks) How many electrons are in a radioactive “I=ion (used for treating hyperthyroidism)?

a) 1 53 p* =

b) 8 il Sie” 41 = S4e
54 "

d 70 1u

e 123 =

[l

3. (2 marks) Which one of the following separations requires the use of chemical change?
a) X isolating iron filings from sawdust (wood chips)
b} % isolating sugar from a sand/sugar mixture
c) * isolating pure water from dirty seawater
(d)) isolating iron from iron oxide (rust)
e all require only physical changes

i = 4!{2 marks) What is the oxidation state of phosphaorus in {Hl’h}{ﬂ.?

14a) -v e N

29 b) - i A

12 o 0 a4 Y4t-2F -3

(22 d) +lI PR

m +V =+5 ;. p0F)

# 5. (2 marks) Suppose you pour the water from these two graduated
“ gylinders into one container. Based on the precision of the two
cylinders, how should you report the new total volume to reflect

the correct number of significant figures?

a) 21.400mL
b 21.40 mL
@ 214 mL

) 21 mL
e} 20mL
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@,}Z marks) Which one of these figures represents a g_s—L_____mmura of mmpoum:ls?

a A
2 He g
S ¢ & D

A B>

@2 marks) \When you clean the hard-water deposits in a coffee-maker using vinegar, the following
substances react: CaCOi(s) + GH:GOOH(aq} What type of reaction results?

— Hif0y «gud- Lase

It/ a)  both acid-base & prampitatmn O c & 1
4l both acid-base & gas-forming by? L
3 C precipitation only Han(Zs Huter =2 20 4 CO4q 97 o ~
1y d)  gas-forming only 5 m:"‘ S "_T
.o € acid-base only pate CROT 4 2HY - Mus +CO.

L%
r’#"B '(2 marks) What is the freezing point of liquid mercury (234.3 K) on the Celsius scale?

o) % -234.3°C —19 oot
38.9°C =235

c)x  00°C ; -

d) 3ase°C e

a) « 2343°C

{2 marks) Which one statemant best describes what happens when liguid gascline (whose main
component is octane, C,H,s) evaporates to form vapour?

9/ a) £ The CsHys molecules’ thermal energy decreases relative to their attractions.
23 b) # Liquid CyHis molecules are converted into CH,, which is a gas. «t—

45 Attractions between intact CqH,y molecules are broken.
2 Covalent bonds within C4H,s molecules are broken. g—

4 ) > lonic bonds within CaH.s molecules are broken.

10.(2 marks) What is the molar mass of Epsom salt, which has the formula MgSO0,* 7H;0 ?

'I.l."\ln.-.

a) * 90.04 g/mol 3: oF Loon Mgty

b) :zzg-igﬂfmﬂ‘ M (15.99% )4

c 40 g/mol 41 ee79) Lo el ot
248.48 g/mol 3 159549 [ Hi,¢.ﬂ

) 860.65 g/mol - g 3

_ b ye o /!

# 11. (2 marks) Which one statement describes the characteristic feature c@)ﬁﬂ-% reactions?

a} .transfer of electron(s) from reducing agent to oxidizing agent
* exchange of soluble ions to form an insoluble salt
transfer of H® from acid to base
d) formation of salt and water
e) £ net formation of gas
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#A12. (2 marks) Ozone, O,, is a strong oxidizing agent used in water purification. What is the balanced
chemical equation for the oxidation of tha organic compound phenol (CeH:OH) by ozone? =

2)  CeHiOH(aq) + 140x(g) — ECOg) + ZHiO0O + 140s(g)
b) CsHsOH(aq) + 40Os(g) — 6CO4g) + 3H,00 + 304(g)
¢) CuH:OH(aq) + B80s(g) —» 6COxg) + 5HOW + 12 Oslg)
(:fﬂ C.H:OH(ag) + 14 Os(g) — 6 COx{g) + 3 H,0) + 14 Ox(g)
e) CyHsOH(ag) + 14 Os(g) — B8 COyg) + 6H00) + 21 Oxg)

(2 marks) Many elements are too reactive towards oxygen and water to exist long-term on Earth in
elemental form are therefore found in nature only in compounds. Which one of the elements listed
below is actually found in nature both in compounds and in elemental form \
14/ a) » phosphorus —> Likaie + red P au b ot JAMMMPUH:;'"/H:‘{’*; o,
\\ )% potassum —» reacks uide-tly with Huo (6pT waiwl) et T2 1T
lﬂ l:l_lﬁ chiorine — Lales __!'. H,..:,_.LJ ff—-ﬁ»:.- w L A __; .ME‘JJ 1 E-d.‘rl.d.-u\"'-'--g_, i 'y
1§ d) > calcium — G musnl reacho® ekl Huo T & oL
29 @) sulfur —) L) 2 b,.ﬁ st wleane yevts + n mary Mﬁpu-m{- 1 nadnt

# 14 {2 marks) What is the comrect description and formula of iron (111) chromate? Y - i
Fei® Crowt~ 1, reed 2R 300G
a) ¥ molecular, Fes(CrO,)s e A
b) =« molecular, FeCrO,
% ionic, Fex(CrOd)s Fe, (Crouly
ionic, FeyCrO,

@) w ionic, FeCrO,

#U[!mﬂrﬁi} Wmtmﬂmmmmmmnm'dnamaof%‘@?* et MM 2 evolecdar

@ molecular, disuifur decafluoride l‘ .J

) * jonic, disulfur decaflucride d eCe
¢}  molecular, sulfur flucride

d) = ionic, sulfur (V) flucride

&) » ionic, sulfur fluocride

_—
#@ (2 marks) Imagine you are given 3.25 mL of a liquid and you find that it weighs 5.10 g. If you add
this liquid to a test tube that contains some water (¢ = 1.00 g/mL) and mercury (d = 13.5 g/mL), and

the liquid is not miscible with water or mercury, where would the liguid come to rest in the test tube?
a) = mixed evenly throughout the water and mercury A & = i
in between the water and mercury layers - Do | g 1V :}f.-:g.")

c]  below the mercury layer

d) above the water layer
a) impossible to predict
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PART B: DRAWINGS & BRIEF WRITTEN ANSWERS (answer on exam)

I

# 17. The diagrams to the right represent
different kinds of substances dissaolved in

water. For simplicity, the water molecules
ame not shown.

a) (1 mark) Which diagram represents a
solution of CaCl;? How can you tell?

Eu'lu'.,lg - et J,I.Ij.'-:.! t.:'n-l'f -
e A s :r;@v(

X
b} (1 mark) Which diagram represents a solution of a non-electrolyte? How can you tell?
Do as digecials (G wb? st
[ [

! L - i

ra weak

¢} (2 marks) Which diagram represents a weak_electralyte? Which is it a weak acid
base? How can you tell? ©.37¢0w cone . x5 b (T) 7
\ Lieak acd ble HiBT % anin preduces]
.a‘§+ﬁ drrmdl exdent’ -'h':":?IEJ' et sndlecnlo,
|_/, ot “thown Puy
tre Hi0* ond ont
X ‘-__.1 I-"\--nllﬁhh w;“-'yf-hjt
# 18. (3 marks) When an iron object rusts, its mass increases. When a match burns, iigmm decreases.
= Do these observation§lviolate the law of co jon of mass? Explain briefly.
= fust freludso 0 altes Frow ait ¢V H dboat Lo ades

Fe o tg. Feo Feaoy fetow),
3 = wadet bufwa h ‘d-ﬁﬂ a-t-..l‘_.i » wihieh kifapt 57 rmadd St ks dlappiars
No  pnedder J_EL-';fz_d_u'.uoLx W tar aff Lo atcou—des -Fﬂr..:ﬁ'j lookeng
Jor odtar NAudods Cevnatwme L or oflag priduch, Braed Fhat

l\--" Ctape {0 Covtmianl
#19. (3 marks) Imagine you mix two aqueous solutions, one of BaCl, and the other of CuSO,,

a) (1 mark) Wﬂmm@phr the reaction; include phase indicators (states). "
E‘ CH LM] & Cu :EI“ tw — rﬂjaﬂ iy L C.Cfqu,:}

PREC | ponTES REwany o BLamigN
3 b) (1 mark) Write the net ionic

hlavsigy Fhen
——

r the reaction; include phase indicators {mteaw

E'ﬂ”ruj ¥ EGWE-;--_‘, Bas0q ¢ 3y

©) (1 mark) Which species are spectator ions in the reaction? Explain in a few key words X~
2 e L pPreeent aa Lrep oiii pesatad iy
belire ond =Py e

=
}O not reclly c'uxmﬁlpf
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| PART C: SHOW COMPLETE WORK TO GET FULL CREDIT (answer on exam) |

# 20. (9 marks) Indigo, the dye used for blue jeans, has a percent composition by mass of 73.27 % C, 3.84
% H, 10.68% N and remainder oxygen. Its molar mass is 262,  are the empirical and
molecular formulas of indigo? Show full calculations and 'gxplanatory comments for gach step. | \WoETH |

rﬁ-—-:ﬁ HEN DI‘L Tmp.m'.e Iﬂij Fﬂ..-hr?{l {'.l'._ EWI’H.}'%AH
C~ 67327 xi00y = 279 C DA, =RV = (,i00miC & Y isiing
2 n1lj-'~nl
1.5-&?‘13!@1

N % 01062 x ooy = ’“-*Ej_” - WLl & 2 0.73625ml N & |

1%cek? j-"mn'l
'-‘.Al'r.- ':Jﬂsl'“’ﬂ
0 - ﬂrtzr::ﬂﬂﬂ :Ilrm:lﬂ ”}ﬂ*ﬁ ‘_l_l.lj_! = 0.} 310D J[
Rt 15. 999 alees |
Ln e I gty L
@tgnﬂ({- 4o namde .,,': ek CoaverF o noles mr-ﬁ woephSCNoomalise o derive
elemet 1a 1ﬂ-uj ‘mmr‘lr. of tack clement 1.5 nmr:!ui- mole [eha
worth A veivg keolal watt] of ilements present .
carfinf §5 =itk 1%“ ('-:'h_u,ﬂ {2‘1’1!-‘-&’5;‘14 c,fe.-..d._.n;!':'l
: precaiug muadicg (= | .
=3 m?uf‘mﬂ Lormala = Eq tNO : FM, = ﬁl-fjjfmpf
worth
L

Mo lecllar formala = @ m_of Cp'*'a”d X f-"E’ Hi'} MO
. ?p Lo mmﬁ ?{E'fmn-fa.

ok o
1S :VF___LE;.:EL>: CeMHz NO
131. 13 afmni

= wf& x (gHgNO

=€ Hp N"Cﬂ
\ * If foret o analyie for one elemant : @)
Mx% oppacl, + fean 0wl Cup. firmula

o IP wee
ﬂ @Tﬂ&rﬂt %hﬂu%'ﬂﬂthfnth wni-'n-ﬂ'-u Mﬁﬂ*""‘?‘"-‘-\h
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c. T3 beL‘}jl g C i el indkyo L e
than cwnfmnia e sults

H 0,0%2Y4 xuz,‘ij = 19.&'43 H iw ‘mel FrJ,:aa o b a.ld'-#.x_uaﬂ”

1?- ol ﬂ N o =y ""dhji—.’

N 0.006% x B2.39 =

—

o ' 0.1221 x 2l.3g ‘31.0331:'mf indigo
(vatehes diffegace R
e ) ikt mndaten)

C' |92,199C _ = Ib.oo mol € -=b lecC ¢ loH ¢ AN :JD] i
At

/
_n_l,nua vl C e NLD?_ m_pJ'Ec-_,ii.qr Dronada

He 1003 qH = 9.99 mel H o
I'Mﬁ%rl“an E.wf-l'h‘ica.ﬂ formuwla 15 the ‘:',I—P-!.:ﬂ;"' ' Ifl/’

| N mole RO, S T2
N.2®oraN = 2.00mol N gt w3
1§ 0067 g/mol N CgHgN
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