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| PART A: MULTIPLE-CHOICE QUESTIONS (answer on scan sheet, in pencil) |

# 1. (2 marks) Which of the foliowing figures represents a mixture?

:} g [Jt pundd _elepant
\ @
C s :

e} Theyall do.

i o |
A B

# 2. (2 marks) What type of statement is this? “The total mass of materials is not affected by a chemical
change in those malerials’....

a) a measurement
b) an observation

D ¢) anexperiment
D anatural law
e) atheory

# 3. (2 marks) The statements below summarize various scientists’ contributions to the understanding of
atomic structure. Which statement ficorreclly describes the scientist's work?
a) J. Dalton proposed his atomic theory, in which he (incorrectly) postulated that all atoms of the
same element are identical.
b) The Curies showed that some types of atoms can spontaneously disintegrate, based on their
. experiments involving radioactivity.
D the plum-pudding model of the atom, based on his cathode-ray tube
Levalsier! $hilhkaw, s

d)/ CR. Mi ik prﬂpos-&d the i%Wn using his “oil-drop” experiments.
) : rford proposed the ear model of the atom, based on his gold-foil experiments, y"

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

a)f 3A + B » AB lef4aver A,
b)X A +3B — AB "‘*I’f' **!ﬂ’ -
@) A+ 3B > 248 e” 8 —_ :
el )X BA + 12B - 4AB; + 2 g @ & *
ﬁ?*fﬂe*‘ﬁﬂ;-}#h&-ﬁ@ [l I",/ ;|
=m1+£EL . Tk A+ YAEY  pow MuE
LBy —> UGl &= o, 1.1'-.:'
# 5. (2 marks) Which of the following atatamanh {1-3} cun::emmg the kinetic-molecular theory of matter i
isfare CORRECT?
1 only 1. Particles in ibmte back and forth about an avarage position. * ﬁnui}
b) 2only 2. Particles in a solid are packed closely together, but are not confined toy | I;qq.'d:J
(_E? 3 only specific positions.
1and 2 3./ Particles in a gas fly about randomly, colliding with themselves and the
1,2and 3 walls of their container.
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# 6. (2marks) Suppose you pour the water from the three beakers shown below into one container. Based
on the p smnfmalhreebeakam.hnwshwhywmpoﬁﬁmqgﬂmlwmtnhmdnumhar

of Si
a) 78817mL
b) 78.82mL
= ¢) 788mL
— d) 80mL
é) 79 mL

# 7. (2 marks) Aplananfanﬁmnnymthnmmnﬂ?ﬂgusubrnargudind-ﬁ.ﬂm’dwninrinn
graduated cylinder. The water level increases to 48.9 cm®. According to these data, what is the
correct value for therdensity of antimony?

_ " — HsF
17.4 glem’® g=wvr = \H.H0 2 :
> & 87 gem V. (48.4-463)ewd o LSF (irferece= 26)
2.8 glem®
0.36 glem’ = 6.6 qfem’ T sED
e) 0.15 giem’® ] 3 & =5
= b-9 Ejl’g,;.-r.’
# 8. (2 marks) Inlhafnllnwmg redox raad}un uﬂ'lluhtypenfaborn mqum?
: 3 -F
Bm]+51-| -}4[;+H,S+4Na;$0.+ﬂ-l,0’ R loses Deciront
3 hydrogen X5 <)) T oy dation state T
D b) exygen €1) (o) . (becowes mace pos: Hive)
@ iodine ©of% 2T YT, + Te
e) sulfur (%) (-

)
PR LT R U
# 9. (2 marks) %ﬁ strontium chloride and sodium carbonate react, which of the following

species is a (Note: Strontium has the symbol Sr; Z = 38.)= < s.ne ﬁwL\“ C.m
a) ¥ carbonate ion alkall “eard metnt
b) X strontium ion k|
E,'; szuﬂ = I dl?. (a) + Nﬂ..tf‘[}i Camy —= 5, E"D:. FT g Na( |
um ion o " s & f
two of these het ionie . rt i a?
esuation”  ~ CO = "mwﬂ

# 10. (2 marks) When solutions of phosphoric acid and iron(lll) nitrate react, which of the following terms
will be present in the balanced molecular equation?

a) = (HNO,(a - =
} 3Huoiag; K300y cagy * Fe (NO3) T T L q + SHo,
12 c) A2 FePOL(s) _ 5 l E‘[i ? o
d) %" FePOL(s) Selds £,5 P
e) £ [2HNOs{aq) tone S e ,
ut . hog) A7 S
v 20y el

\ (\wesk aeid) ;r HJ'EH

[0
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# 11. (2 marks) What is the melting point of sodium chioride (801 °C) on the Kelvin scale?

a) 503K = £
b) 528K 20| *_pf ¢ ]
~ 9 80K + 3135 et o K sice 0K==23305%
D @ 1ok T i
e) 1099K o3&, 15 ¥ = ot K

# 12. (2 marks) Which one of the following properties is fof)characteristic of nonmetals?

a) tend to form negative ions in chemical reactions with metals

b) . appear in the upper right-hand comer of the periodic table (except H, frue. )
F é » often bond to each other by forming ionic bonds

d) . .do not have a shiny (lustrous) appearance

g) /are poor conductors of electricity

# 13. (2 marks) How many neutrons are in a neutral atom of “Mg (magnesium-25)7?

1~ -

:::: g T not relevawt mass ¥ =AS }-D

.:D € 12 '.-ﬁ.':.:zltuz.. = J—PWS‘ 2% |1
13 »

%‘ 25 147-': = [t et MAaLl = | 3.

# 14. (2marks) Which of the following statements isfrue?

a) ¥ Heating water with a Bunsen bumer resulis ina 2:1 mimmﬂw.u
b) ~ lons are formed by adding or removing electrons.
g ¢) # Scientists believe that solids mmﬂr%~ fio, stems in close- packed “—"“E’*“‘E‘“qr'
# At least two of the above statements (A-C) are true.
All of the statements (A-C) are false.

# 15. (2 marks) What is the correct iption and formula of chromium (1Il) sulfate?

v « Y 3t - lon s
e N e T
h} < x i

- 1 | | rami
- e | Py =0 b "_E_ BT " |,,-|
(r\ EP lonic, Cra{S0y), i S L] o O =
—  d) * ionic, Cra(S0ukx o cced ACCT =3 S0Y
e) ¥ ionic, CFS0» i . l,ré_\
@) (6

# 16. (2 marks) What is the correct description and name of P;0s7

molecular, diphosphorus pentoxide
’;‘:\ b) ¥ ionig, diphosphorus pentoxide : ok Aot
- ¢)  molecular, phosphorus oxide A croval end \y ‘vende d)
d) = ionig, phosphorus (V) oxide [
B} | nie, phosphorus oxide I:

\ . 1 :
“‘Fl/rr'f-':-*‘ "—‘;EU.*":] # of each ofom) -

Y —

all ronmetals v oo\l

A |".'iv‘- [ rjhnf w b P.ﬂn"'r}f-uﬁ

#
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# 17. (2 marks) When sadium hydeaxide dissolves in water, the solution contains Na'.(&__and 0 ions
NaOk Na¥ @™
&' @ Falm

# 18. (2 marks) Bul‘%? silicon, ga&n'n:mn arsenic, antimony and tellurium are all metalloids.
S\ (5 Sla Te
F\ {’é‘p True =~ =1

b)  False
v (ST
# 19. (2 marks) KMnO,, D:andHﬁ__ﬂlumgPhﬂﬂM_ Lk clafe
T Cow n ot T hugh ol Tew
}GI, iﬂ}} F:I.:ﬂ mf'{.l.l) vt & s .3—

(relative 4o clements preference)

I PART B: DRAWINGS & SHORT WRITTEN ANSWERS (answer on exam

Ha Moo \-'(:= hﬁlF’ M#, v2 wack
#20. Tﬁmahmﬂhydrngnn gas dissolving in water.

{a] (1 mark) Which substance is wﬁuy which substance is @w’

) (1 mark) Is the solutedmoleculanor ionic in nature? How uwm Kknow?
[

: : 1
Ha = mﬂ"-ﬁ'wlgf (e pa‘+uf'ﬁ‘_ becasse hydvoaen 12 n ﬂ""""h‘

Hois mears W fuet Covalent Handt -F: AT \{wrjhmmﬂlj A.:ludmj uH_HC
¢) (3 marks) Which duagram {a-d}bmmpmntsaqumush;.q_:l m

2 || ]"’. e zglfﬁ!’ﬁ

H.’J”ﬁtn ‘—'!d II: neide of !“':_ rr”i'f AT "fﬁ)\". WL“*"‘

'ﬁd‘ﬁnJE Mﬂk:’ry;#_; ‘_'J-l_. :Il.J'F —}—hggf rpr" r | 4‘;.1- ﬂ,ﬁ&ﬂ.ﬂ-“{
f.;rr-}.-r_dEJ -w1 woter "/- Lverd , rmolecumles,

. o = . fr:'ﬂ’
® 0,b¥ C all <how J"fj]‘“ H afornzs =P pncof

LY lecwes — corfect
o shaws Y molecade SUtunded Y M molBlW N El

- 2 : |
Hlf!{l’m:l.r&"" S molecular (‘g:,ui‘ not aw acid o a 94

L" Am&- wol 'f'il""'-ﬂ. ione when Tt dissolves
\ C vl (P:‘jiﬂl'ﬁnﬁ 4’- dtﬁum.ﬁmﬁ an H:T‘ﬁ'\,ﬁ:?a.}'mnﬁ-)
it OMmoN Misconcerhon’ ..that Hac (5 actug 2 H low
5 = l rI'l NeT TEI.I-EW m_mkgiai pe NeT Dsijbﬂ'ﬂﬁ

Eﬂ_}j So
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| PART C: SHOW COMPLETE WORK TO GET FULL CREDIT (answer on exam) |

Include expla

2 Mpleculas LHrwule

* o &waehpr

it is 76,83% carbon,

.891% hydrogen and 10.26% oxygen.

%ﬂ:
comments at each step of your ca iF inodeg o7 fﬂr‘:ﬁﬁ"ﬁ'
= (_gmfr.ﬁ‘i‘_ﬂd —'.[‘Ofmnlﬂ)"'\ | P u'w'f.eﬂtf

Sa'mgl.-:sjr' wirole # ratic of aloma

I'.‘;Ir- Lo -iinpu;sa"

in subttonce which

!
m;-}_j a5 Ta J,#-J"'l.‘-!.

|
_p! —FWMM.:.- * Cowverd macs Yo —P waa S =P nﬁfx*ﬂ-
.m" '1*‘ Bl g + +len nolfWea 1|.l.?e wimles ‘o 'I'f:ll"-ﬂI
\GL 35':..55’ :pFr-"ulfnr T $3 mole roto, of elements in subttpace
m i i Tl F N |
) X ALS) \fo:5) —(t:s? CZ) tH—
Elemenl] Macs no MH. e 1 Holes MNormal zed Retio gt
{mn:.j.&:) 004 '_iﬂm.r1c. £lement In 004 moles (ommiug)|whole #
jsm— F ?? [: 3 I ""‘tg
Cadeon | o g3 « 100, %-_{Tj_'.f;:.. = (.293 ;.--:: |
(1&-33‘1) vy' [ J/ Bl Zme
-6 X 1201 9/io)
16 %39 I & & Wl 'q"‘l‘*ﬁ’/ | D
| _I ——
sdrogen | 0421 X100 | .00% wimol| 12215 H 2. 60F wo!
L{dr ' . 1“/ [P |J‘_rl:l"?“'--"r'"""iﬁiI;'l Pib'n13 ool
(2.2%.) | = 1291 4 a 20
= (. 802mel| =19.9%
[ 1826 x 100 19.24 9O C-LY12 wol e -
DYy aen 030~ 3 9 m AL ETT
I-ufl..-l h - i; yﬂl‘ = 5 I
(lo.2b"-) =102 4 X =
e = 0.6%I5 0! = 000
l 1 s
= Ve &
.@M‘uﬁmm&) :jhf’cloHEu'D%

(1.s)

. {

-'1&-,,3- pmi:ql’l‘r‘m/l ‘Fnt‘ﬂ"-"-n‘lllﬁ'} ll".w'a{ VWl
is Mo same ad menthal’
\_.Mh'ra"l 'l'v'\':.'a-"""s r’_':r,:.‘-f;_t,{) 15

evnpilicgl +

B rica ot wle

d.,u’ (MM =

15‘{5.255.‘ gflrml
5 M, = 503 ainoll
BoTH Hue J g
mole cwlar Forfmunla
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|_PART C: SHOW COMPLETE WORK TO GET FULL CREDIT (answer on exam) |

Fecoais
# 22. (10 marks) An Alka-Seltzer® pain-relieving antacid tablet contains 324 mg of aspiri
about 2 g of baking soda (NaHCO,) and 1 g of citric acid (HyCsH:O).

a) (3 marks) Calculate the number of molecules of aspirin (C:HyOy) in

!'-PL-" Molac mass of CqHpO4 = Ax |2.01 gfmelc £ Moleewles Vio
2P x l.oo? a/mol H Auvsaalro's T+ =
Yy 15.999 o/mol O J 3
v‘f 190. 15 a.,;m;,' b D27 16" mf-:i.'{u v 13985 u-H.‘.'
= -1
3 @ Moles oF CaHz Oy 12 one +ableT yia malar macs - -
=m0 :l - - = r.- U-‘f?‘, ?;‘I‘? ;hv_z!“’fqi"s
("1-!‘“3’{ 1880 Vf = |.7985x10" mol ) % |
(F0.15 :/mal € 4H30, N 4 = [.0% x19™ molewules
eI — 3
" t.rnﬁ_.ﬁ i mlf’tJ -.-l"

. + ruie3
The fizz produced when an Alka-Seltzer® tablet is dissolved in water has r:u:nrli'f'F ng to U'{J
aspirin. It is due to the reaction between baking soda (NaHCO,) and citric acid (HyCsHsO5):
weitk basg wenk oo o salt
= NaHCOs(aq) +_| HiCeHsOr(ag) > 3 COug) + 2 H,0(0) + _| NasCeH:Orl(aq)

| b) (1 mark) Fill in the missing stoichiometric coefficients needed to balance the reaction equation.
C} (3 marhl] What type of reaction is this? cimh all that apply, and explain your choice(s).

o aonase) VeaTaming) ot wtin e g i ot

.Ml

: + 1
l!:'trl,-:l base * The feaction occeirs v tfaniter o+ H +roen edtic acidl

-.I. oy ke b i‘:qf'-_,{lf'-ﬂh i {".‘ 1’!-11(;;.'}" T‘ !I:.rrr" farkon C |‘!'-|"_'.-'CJ .

2 UCD. A ; 27
:‘i } -03 (o3) 4 H;.f('i'- HEU.; o) — :-""‘:I’.I’;-__ (e * r.EHEE:j Fﬂ,.?{'l
TheEn, Cor L EOvr

. r
Hil01 o —
[

PAE oy

atlon diowide and wiotey *
Forule et cedox W
: - if rule oy ppim
-I’:-f;-z-— :.'-,urn---",' :_ BUF.--J'.* Coz iz a AL W; '“E~ il : b bl ﬂ""*
ob Hhe zold¥ion. Tias 5 Atawalhid when noreackasds are agses ™
d) (3 marks) This reaction is product-favoured. What drives it to produce a high yield of U
o ‘ igh yield of product?
Tl'-wf I*:‘-.I:ﬂﬂll.ﬂp ;,E ™ -ra,_. Vo Le |}.ron| -Jr{- reafel dilep teaction !‘:'!"ﬂd-.lt'f

~

1
"-n_a:;.,.-:r.:l. W ey Hae r’gr'ill"_'.lﬂ ,P _..r'l f,;,~p u-g‘l 15 *ﬁﬂ",( Eel oase

+the (02w gga P_a"dfa"'{}hr "'F?m when 1+ Fagms W does nef

™ ] r " =i i
COs ) Hap p)

remam 1w close centact with Hhe olher erJ:,f’;i ¢ TS makes
d diftliculd doc He revecie (eacirtvm o o Cer, SpHhe f'-'({JcJ:IEf.E'
"omr'cl' J ard e obsefve Tk .J,rrn'al
I 'hpn batauie
{O Mﬂfe He mi dad l:"L‘-'—'I(.'i' base l"t‘ﬂ.{"lﬂﬂ Tk E'IF dees not ;hlv'ﬂ Ho r’"“

mvelvey & h‘éug




