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INSTRUCTIONS:

Read the instructions to each section carefully.
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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).

Fill in your name & ID # on scansheet, in pencil (fill circles completely).

Please write clearly and organize your work logically.
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PART A: MULTIPLE-CHOICE QUESTIONS - 2 marks each

Colour in final answer on scansheet, in pencil. Circle answer here too, as a backup.
® % SHowsS How Pofulnr colE ANSWER : ° s 5 .
#1. Maﬂy classic expe‘:iments havén‘gt%en usgiﬁdiré’rct evidence of tur\1)é4 nSa'ture of the a ommﬁic# oﬁrﬁieoof-ﬁﬁ(e class

experiments listed below did @ofgive the results described?

a) v The Curies’ experiments with radioactivity proved that atoms are made up of smaller particles.
727/ B X Rutherford’s experiments proved that Thomson’s “plum-pudding” model of the atom is correct.X
% c) vMillikan’s oil-drop experiment showed that the charge on any particle was a simple multiple of
the charge on the electron.

d) v/The electric discharge tube proved that electrons have a negative charge.

# 2. How many protons, neutrons, and electrons are in a *Br~ anion?

a) 35p',45n° 35¢" Z=35 . 35p“" y Hlexha e” = 3be”
t0/(B)) 35p*, 45n°,36 &) i
g Cc.%x‘ 45p*,35n°, 45¢” B-25=45 n

d) X 45p*, 35n°, 46 e"

# 3. The density of gasoline is 0.7025 g/mL at 20°C. When water (1.00 g/mL at 20°C) is added to gasoline,
what will happen? I o
a)  The mixture will improve the running of the engine. viaker Wit siek
6 41°/. (b)) The water will sink to the bottom of the gasoline.
c) The water will float on top of the gasoline.
d) The water will mix in so you can'’t see it.

# 4. An analysis was performed to find the concentration of an HCI solution, with the following results:

Trial Molarity
1 1.25 + 0.01 il i
] To, 0
2 1.2410.01} darciagt .35
3 1.26 + 0.01
If the actual concentration of HCI was 1.00 M, wifich choice best describes the analysis data?
a) both inaccurate and imprecise  \_ , . . o n
D b) x both accurate and precise IO EATE  Since meaduremants far frowa
c) X accurate but imprecise cohuad  valug N
%/ (@)  precise but inaccurate PLecise smce low scatter wn datn ( t‘efrﬁvhu,(ue)

# 5. Which one of the following statements about ionic compounds is(ncorrect?
a) v/ lonic compounds form extended 3-dimensional networks called crystal lattices.
C @ v/ Positive and negative ions are attracted to each other by electrostatic forces.
Y/ &) Astheion charges increase, the attraction between the ions decreases. X
d) v/ lonic crystals tend to be rigid, and they cleave along planes.

# 6. What is the concentration of K,Cr,0; (294.18 g/mol) in a 5.00x10? mL solution containing 2.335 g of

dissolved potassium dichromate? (guc. = o) Solule
R I A 20065
X 7.94x10”° Mg mol ow ) . - 1 x10 — (.0
c) 3.18x10°M ’ (23354 /2913 glor) = 34 37} 10_wol ol /L
43/(d)  1.59x107 M 0500 L Si500L —
s ,
hich one of the following statements about the H o Sl 0@ ™
artificial sweetener saccharin (shown) is incorrect? He 40\ /C”: et
t4-/.(ayX Saccharin’s formula is C;HsNO,S. x ? ’(|3 \NH
b) / It contains 41% C atoms by mole. #//3 =0 . 4| (& C—./
c) v Itis made of molecules, not ions. H™ SN¢ 8

Oz

d) v/ A mole of it weighs 183.18 g. !
ém_ o | 20 oo
C3Ho Nogs et

Cl{;d'\es
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@Which choice correctly classifies the following three reactions? (¢~ transtec) (ﬂ? B (0) > é :E-)
2 K(s) + Bry(¢) — 2 KBr(s) Redox Kle) 3k ) T ) > 2br
AgNO;(aq) + NaCl(aq) — AgCI(s) + NaNOs(aq) P RECiPITATION
HCl(aq) + KOH(aq) > H,0() + KCi(aa)  Ac (D~ 8ASE  (H* - Hransfer)
a) X precipitation, precipitation and acid-base, respectively
B ANA @ redox, precipitation, and acid-base, respectively
c¢) X all precipitation reactions
d) x all acid-base reactions
e) x all redox reactions

# 9. Which is the best description of the change is involved when water boils? H20¢y = H20¢g) O
4%/.Q) ltis a physical change, because the steam produced is chemically the same as the liquid. 1.e. H -
A b) ¢ It is a chemical change, because heat is needed for the process to occur. ,
c) ltis a physical change, because the substance merely disappears. ne, tonvel ¥s to %@J thSQ g
d)x Itis a chemical change, because a gas (steam) is given off.
e)x Itis a chemical and physical damage.

# 10. In a recent accident, some containers of uranium hexafluoride (UFs) were lost in the English Channel,
which is known for its cold water (~17°C). The melting point of UFg is 148°F. In what physical state
was the UFs in these containers at 17°C? (Note: T = Tcx (9°F / 5°C) + 32°F)

0t @)  solid < ST - e A FN +29°F
A b) liquid Te = e x (—f—soc) 3
g; gas'xt f solid and liquid =306 + 32°F ¥
a mixture of solid and liqui 2 o, el oC oth s
e)  amixture of solid, liquid and gas Gv",;ng 652-1:”)(’ <KL |HE7F mething pom
: o ;
# 11. Which one of the following formulae does not repreéent a possible ionic compound? )
a) v, MgBr; ' Mg?t - Q'BI"'_ 9 1ons i newhal rahod
b)Y Na,S Ipat 2 | S? . -
C '/l @x A0 2 AP L | 0% &= chamges 4o wet balamee ({4 2-)
d) v Cal, | G 2 2T~ '
e)./ LiCl i Li*+ e

12. Which one pair of reactants would react to produce a gas-phase product? )
q7. @ 2HNOsaq) + Na,COy(aq)—> HoCO, + 2Nan0O; Hhen H2CO3 = H2D “’C@zcﬂ)
b) NaCl(ag) + CaCOjzaq) nro rxn
c) HCl(aq) + NaNOzagq) ro o
d) H,SOaq) +2NHs(aq) —— ( NHq)‘SOn; Caq)
e) NaOH(aq) + HCl(aq) no N

For the reaction of VO," and Zn in acidic solution: VO," + Zn — VO* + Zn™, whatisthe overall .. .

balanced equation? Ox\ration prvcke an ot
a) X Zn +_VO; +2H — VO* + HO0 + zn® in VO, ¥ VHUDE
b) Zn +2VO,"” +2H" — 2VO* + H,0 + zZn* V= t5
j) )X 2Zn + VO +2H" —» VO* + H,0 + 2zn* \ o2t . ,
32/.@>  Zn +2VO," + 4H" — 2VO* + 2H,0 + 2zZn* i VO Y \(-2)= 12
e)w Zn +2VO, < - 2VO* + 0O, + zZn* v =+l
(20 — 22 * 2 )
i (JH"-r VO, tle = VoP b H,0) XA e balane clecta e
uw) () B

s ot ANVOY t BHY > 2% « 0T+ 21H,0
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# Which one of the following compounds is named incorrectly?
a)v NH,CIO,, ammonium perchlorate
b)/ Mg(OH),, magnesium hydroxide
— c)v/Pbs(PO,),, lead(ll) phosphate
= d) v N,O,, dinitrogen tetroxide ‘ _ I 0
4. @ NaNO, sodium nitftd) nitate ton= NO3~  mtate on = NO,

# 15. Which one of the following statements isrue?
a) V'When a redox reaction occurs, the oxidizing agent steals electrons from the reducing agent.
b) v"When two soluble salts are mixed together, an insoluble salt may form and precipitate.

(q-/ @X When an acid reacts with a base, the acid accepts a proton from the base. acid= HW* DowNOR
d) v"When a metal reacts with a nonmetal, an ionic compound is formed.
e)v When two nonmetals react, a covalent compound is formed.

# 16. A piece of indium metal with a mass of 16.6 g is submerged in 46.3 cm?® of water in a graduated
cylinder, and the volume increases to 48.6 cm®. Based on these data, what is the density of indium?

—

a) 7.217 glem® Vip= 4%.6 ~40.3 cm® =2 2.3 coib (2SF)
g W 729 My = \bibg (35F)
c) 0.14g/cm® & ian o s )
d) 0.138 g/lcm?® 2. A= v = 3.2 a/eew (ke A SF
e)  more than 0.1 g/cm® away from any of these values.
# 17. Which choice correctly identifies the numbered sets of elements? 1’*"“‘". 'de““‘s (5 nible ﬁqs
a)X 1=transition metals, 2=alkali earth metals, 5=halogens J 2 htkal eucth metals helogen
b)X 1=alkali metals, 2=alkali earth metals, 5=halogens e 3 Transihon =
c) X 1=alkali metals, 3=alkali earth metals, 4=halogens et <
A/ @ 1=alkali metals, 3=transition metals, 4=halogens ' !
e) X 1=transition metals, 3=alkali metals, 5=halogens
# 18. Which one of the following elements exists in its elemental form s
as diatomic molecules? o
a) X magnesium metal = atms pacied 3D solid
8- nitrogen  nownetal = molecules .. M2 §
® 0) x sodium  metal = aoms packed in 3D selid J

d) carbon Nowvm ekl W:‘H(\ many m“m()ij'- Sm‘)l\d’e, c)wawubwal/ Cée ‘Q\'d NOT LZ“

e) X neon ndle gas= free odoms w qas PMSQ MolECULES

# @Which one statement best describes what happens when white sugar {C1,H.401,) dissolves in water? Pms‘ C“i
66/ @ Attractions between C,,H,404, molecules are broken and replaced by attractions to H.,0O. 0
b) % lonic bonds within C1,H,404, molecules are broken and replaced by attractions to H.O. . ,
c) X Covalent bonds within C1,H,,04, molecules are broken because of reaction with H,O.< If acid o< base
d) X Some C4;H»404, molecules dissociate and form ionic b molecules. & neves Poss)bie
e) X The Cy,H2401, molecules are converted into CO, and H,0.<= chemicad reaction (combushon?l)

# 20. Wh;c):h on: of the three diagrams below represents an aqueous solution of a weak electrolyte? ions here oub
C by B \ 2l e
Fot() C e
neuta
ol ecul
A B. C \
NG ONS all vons '"‘ \ow yield 04:
ot all, \)‘*5“— STAON & L Vons W 50\\,&1&’“)
woleculen Etcctiolyit 1 “‘95“‘9 \3\&4— \‘whc*
NONELECTROLYTE C(‘NY'\M cuvent f molecute s = WEAK

=i EC TRLOLTE
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PART B: SHOW COMPLETE WORK TO GET FULL CREDIT (answer on exam)

.S
1.5
‘ 2 A7 way

+ C¢ (/Lf l—w,()

c) (3 marks) What could you do in the lab to separate the two products from each other, to obtain a

=

# 21. Imagine you add an exact stoichiometric amount of yellow K,CrO, solution to a colourless solution of
AgNO;, and a yellow 39Iid forms. Once the solid precipitates, the supernatant is clear and colourless.

2) (1.5 marks) Wiite theGalanced nolecularléquation for the reaction

4t

e

—

KoCeOy aqy + 2 AgNC3 (ay) —> 2KNU3 (4, + ﬁﬁy_(/"’ar(sj
b) (1.5 marks) Write thic equation for the reaction; be sure to include phase indicators (states).

ﬁerICr()q (s)

solid sample of each one? Explain briefly (point-form is acceptable). .
e Filter ofC +he 5.‘:‘_‘.2\ Ach_CrOLr ¢s), rnse with water +

- w{, Soluh-o\r\ Ahat Contains EM_—

hoyes

¢
o T

o’irv ﬁ//j.

&b evt’xgo(‘a\*ﬁ wﬁé?‘ C!;ou\, o{F) ‘)’0 c/olled Sohlc‘l |<N(),5

N - —\.
R % add ancther tmic Conmpound that might precdoital
— Hnrose Sowuble ions . BUT CAN!'T ¢ all Tt and MOV Sl

# 22. (5 marks) The food flavour énhanc&%ﬁéﬁﬂium )utan%‘?éc(ﬂlls

G) has the percent mass composition

of 13.6% sodium, 35.5% carbon, 4.8% hydrogen, 8.3% nitrogen and 37.8% oxygen. What is the
empirical formula of MSG? Show full calculations and explanatory key words for each step.

V ¢onsidec o 100 sample (simplest approacih with mass o, gata):

G
e e : - “ -
Na (0436)(ic0q) = 3.bq D #HNny = Bbg = 0591, mw) Na | L0oo . ,
- 22.‘M3/mci Rivide all by -
“this 4
C* (0:355)(100q) = 3554 D#¥N. = 3554 = 295 mol € | H4.99F o 5
5 12.0) g/mi
H: (010‘1’?)([0@%)"; L{L‘S/j = #V\H = 4.¥4 = 4,762 mel H ¢ 049 ~
| | 003 ajmol Y
N (0.083)(1005)= 8.3, =D#n = 339 = 05726 milN | 1.002
'LQ’-OO"'}@/N\H
0 : (0.398)(1004) = 39.84 =D #n = 398 P -
) J),‘/ 9 DHN= ZT0e 2 2303 mel 0 (399 &y
fo Sam o te fun @t o pl15.99 alwe| N
Ji - orre ek Ve ,,“,:a,-&) male cale, Vv v

@ Evvx‘o{ri‘c;v( focrmulg

GIIMﬂCSf/moIp RATIO . f \oiemen"’g’/ in ccmf)of}\g rele

T‘/WLS) -‘f'a/ce C’CM‘CV\"’ W(H"li SVVJ\”Q/" %g/P» W’eA (: UZ(_ L\g/ye‘) - oll'\/licl e_(who
ol others by that amount t NIRMALIZE to +the ieask abundant atomn .

3 This yields the mole @atio

\ll\/wﬁc: ¥H:IN : 40 =
[

fermula

Empiklecat FollMutA

Op elements in the formuda

Ne C:"?H? N@L(V‘\///&rmua shie

cowectnead ,



