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PART A: ONLY YOUR FINAL ANSWER WILL BE MARKED

# 1. (_/ 4 marks) Identify the following statements as true or false. (Circle T or F.)

L @ When water boils, the arrang{ment and ooﬁ@@g_n of the water mole
T I(E) A sample containing 3x10™ atoms can be described as containind,5 midronoles
Z_f. @h‘ F If a mass of 2.3720 g is measured with a digital balance, the “0" is unce
@I F The coefficients needed to balance the reaction equation shown below are: 1, 1,2,
| NHiNOs(s) —1 N2O(g) +2H:0(g)

# 2. (__/ 3 marks) Fil in the blanks:

a) Number of neutrons in a '°Sn (tin-119) atom {; i = ﬂj_‘ S0 P* 310 gah:i{
3 b) Body temperature (37°C) on the Kelvin scale3SF v W 2104 = 2735 + 37 i 3l0.45 gt 0S|
c) Substance that has more than one allotrope thes o
Phos horas, ey e 15 1ine
o | (ﬂu-‘ 5
2Xy e
# 3. (__/ 4 marks) Write each compound's formula or name, & circle ionic or molecular to describe each:
a) phosphorus trichloride F' Ch 5 ionic / Mmoleculd
L{r b) manganese(ll) carbonate Mn €03 @a’ molecular ?
¢) (NH:SO, ammenium _sul fate @nic’/ molecular ?
d) IFe ledine hexafluccicle ionic / folecular
Yy
#4. {__/ 2 marks) Which one of the following substances yields acid rain when it enters into rain clouds?
a) ¥ ammonia 1€ redc'}:_s i H‘{-\ i.uuié‘.{‘
b) ¥ calcium oxide . _ c S =
2_ @©p nitrogen dioxide MNCO» 4 Hz.(};:_,}——) HNO 4 ‘(m-h'uc cmco o yie  aeid
d) hydrogen sulfide E) > Gy
@) x sulfur

# 5. (/2 marks) You have 4.15 g of each of the following elements: Ca, Cu, Ce, Cs, Cf. Which sample
contains the largest nurober of atoms? —s glement with Sraallegi Melar macs

%:P gﬁ :’ig_ziglmi [\ﬁ.s. far.ﬂesf # "-‘f‘-"-‘mi In & a‘l\.—eﬁ

c) Ce I40.1b e le mass.
2‘ df Cs 132,95

! ) Cf =151

BN
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#6. (/2 marks) Which two of the following atoms are isotopes? 5:5c, 2T, 2T 2V

45 5
a) ¥ ;;9¢c and 3,V = e | .'.iw*pf
*Ti and STi 5 o
® = u difecent ¥ 0
c) x pTiand RV
d)x 3iSc and 3T
e)x 2Tiand RV

# 7. (_/2marks) You are given an unknown white solid that is either Nal or NaNOs. If you prepare an
aqueous solution of the unknown and test it by adding the vanous reagents listed below, which L
reagent will allow you to distinguish between the two compounds? - prepare an i olidde saltl !

g; EE?H - adi Nat saide= sdudle
9 kPO, e B N0y Salis
Z EE’EE{,:]* -wusk be based on I

ERCEPTiOME & _1-
?b.l_-l-li ﬁﬂ-r’ “{311- -
# 8. (/2 marks) Writs a net ionic equation for the reaction of agusous acatic acid and aquseocus
potassium hydroxide. Lo leay? ot Speciedr wei  CH3COH + Bold = HaO + KlEeQ,

a) ¥ CHyCO:H(aq) + KOH(aq) —» K'(agq) + CHiCO:{aq) + H:O{

2_ b) X CHyCO:H(aq) + KOH(aq) —» KCH3;COx(aq) + H:0() pavle cular
H'(ag) + OH(aq) - H0()
d) CHiCO:H{aq) + OH{ag) — CHaCOsH:{aq)
e} CHyCO:H{ag) + OH(aq) — CHiCO:(ag) + HOW

#9. (__/2marks) Which statement conceming solid MgSO, is true?
a) « Itis a homogeneous mixiure.
b) = Itis a heterogeneous mixture.
'2,_ d} It is a chemical compound.
d) ¥ The percantage of S in the solid is depandant on whera the sample is obtained.
a) A It has properties similar to its component alemeants: magnasium, sulfur and oxygen.

= l'-"'fq .
#10. (/2 marks) The density of iron is 7.87 glcm®. Calculate the number of iron atoms present in a @#ﬁu '
cube that has an edge of length 3.00 cm.

a) 1.75x 10°' atoms © Samgle viume 7 V= B = B.ooemY =10 tw
- :; ?ﬁ: :1[33 :11::: @ macs o von ¢ m=dey = C-?q’ "]'.'5(‘1?' 00 ciré)
@ 2.29 x 10* atoms ! ta
g) 1.28 x 10® atoms = 213499 =
@ wigle s 13': iwan * #N = g\ijlﬂ'ﬁ = 3.?{]5-411;1

\ 55,%q5_aj-.nn1."
\O . @ # shoms= mxN = 220 st doms (B 35F)

&Au;rl(qlmli #:E M ﬂuxlﬁﬂpf'ﬁnﬂifw\.}'{
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PART B: Short written answers

#11. (/5 marks) Alkaline batteries explit the following oxidation-reduction reaction, which occurs in
the presence of a basic aqueous electrolyte solution inside the battery:

Unbalanced: Znis) + MnOas) — MrOus) + Zn(OH)(s)
a) {é ma%taj

Identify the oxidizing agent and reducing agent. Provide su i
explanation, it = ‘ . ik
= e "{—5’ ‘F"’l_l_’:z ( 2xeh™+ o =0 L XETR) Zais oxich e,

=) T = e, S
M"%}. V> wﬁwﬁ’; L 2xg" +%=0 - X=14; E’A#Fdjrc TG 13)
g m J"'Tﬂ_ I'T: Juceﬁﬂy faking €73 me. Zn .
C-’)Q}'hilm_} (-:.qmn.i = n sice it stealfe” trom Zn mefal{cavses em::fq}'.f{h)
.qﬂlllt;nf} ﬂﬂ:]f:nf = n Sace o pee Teles e 4o M (Cayses ecluctieon).

b) (1 mark) Can you balance this chemical equation by inspection? Why or why not?
NoVHtais eactien reqwires patiicipation of seclvent (H20)
-.-]13 ﬂf'fﬁ'uﬂli ‘EJT %E’ Mr;‘.sr}tﬁ\){r{ alows m e ‘:Eﬁ{'jan'i‘j'_

NOTE ¢ the 5&4{5{{“ poes nNOT atk for you fobalance !

c) (2 marks) How many electrons are involved in this overall redox process? ain.

2 o
Ok - Enﬁ — Enﬂ + 1'?.'-‘_-'/"’J (e~ [PET Zn adom = BACAMEED TP
rea- \ . M toan Y= neT FUT Bainee
red: 2 '["11"!.!31 + Je n.r“,-—} Mﬂj.of, <|L {l{l')_?im nﬂ;\E‘L E Bl
Overedd * (Re” involved becadse exiclalion feeds twe duchea
2_5;; Hhaey/reduction half resclion weuld need Yo occur

|'j er;{__{ -Fm E.u'tfj one e dae Lﬁ&C{ﬂfIGh SCeidfs.

#12. (/2 marks) The liquid substances water (d = 1.00 g/mL), mercury (d = 13.5 g/mL} and
cyclohexane (d = 0.778 g/mL) do not form a solution when mixed, but separate into distinct layers.
Sketch how the liquids would position themselves in a test tube; clearly label your diagram.

-
o0 g

.
ta{uﬁ‘? 4

wih

| (yclohexane (lowsest Ar’rﬁl}y]

gt———H20 ( meclinna p‘ltl.ﬁ.qyj

Hf} ( hwaﬂaea# p{ﬁwﬁa-k{)

i
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PART C: Problems — SHOW YOUR WORK TO GET FULL CREDIT

#13. (/8 marks) The koala eats exclusively eucalyptus leaves, which are poisonous to other animals.
The chief constituent of eucalyptus ol is a substance called eucalyptol, which contains 77.87% C, 11.76% H,f #SF
and remainder O by mass. ¥ P

a) (7 marks) What is the empirical formula for this substance?
Fer o h?rp chhetrical 1604 Eﬂmr1ﬂ -4 ‘t“ﬁ“}}’ﬁhl '

MASS fer elemernd moles oF each ele'.mt._-.m%—- [normalized | RATio \
| e FETACT . = (8% md | io.b0
C D:ﬂ‘ﬁxmuﬂ 17 5’?30/ 12,01 §/macy e e ﬂl-’u( |0
H | 0adexwoeg= Thde g | nFeg A N
. T B T IR
4 H\(( WK '
0 |lo-FSF+ ) 10,3314 O < 04481 wol TE o o
= |1p.37 15, 9994 " :
" 9 Y flfm”"/? o i il I i J

= 1 = .
P NOT ROUND oFF ATomic MALSES T

“The {ﬁfen'mewl \l,r}c'c;»lr ‘HT;, smallgat wdhedg=number retie

af EM.’S} Se the EmpiRicaL FormMuU a‘sECmHm{j}lv’]

- Botveckt MY 1 etk 1 =) Fufﬂl:\ teblle was -'.:yﬁﬁf;

= 'u.s‘.-'.-ﬂ me"ﬂ(‘j PREWTVE L B
— pncte yalags ¢ e 0.3

se 1)

: ¥ lar marSeS
shar apprs IO M,

- 5 " JF e, 3 3 "
- 3 S ke 9y g HEEmS T
t S¢ fizse ZL) —2 wowt even n#-’i‘ cowed

fotravda sinee {muwlm-a
efsl 5 So W‘.

b) (1 mark) A mass spectrometry experiment determined a molecular mass of 154 g/mol for this substance.
What is its molecular formula?

moletular mass X ialies 154 o /mol = 1 %

meﬂ‘r‘{al foraula mass 1S 252 3.’m| V« ¥

Cigthp O il Molecadar ﬂfmq .5 g
\ %k 35Jﬂ’jmﬂ SAME  as emloin‘cJ tfoemal q
<£] - = Ciat (g 0.
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# 14, (/11 marks) The fizz produced when an Alka-Seltzer” tablet is dissolved in water is due to:
3 NaHCOjs(aq) + HyCsHsOrlag) —» 3 C‘szﬂ} +3 H0() + NasCsHsOs(an)
a) (2 marks) What type(s) of reaction is this? How you can tell (ha specific)? _
\,Jfﬂr_l.al base ceaction: HECGHS“ L:\r:;i'd) +ranrFeig H*vé’v J:.caibwm.‘k'. MCO,
6 5 \a{twl_ HaCDy (occuss 3x pes t HiC¢Hs03)

ﬁ@ﬁ&*ﬁ(mmﬁ ceachion : Hmﬂﬂjvﬁéww 1o 7::{,1 HaO i“ Dy )

c) (7 marks) If you start with 1.00 g of sodium bI-rbDI'IatE and 1.00 g of H:CsHsO5 dissolved in a glass of
water, what is i umber of gra arbon dioxide that can via this reaction?

3 HCO,] + H;CLHs{}q m + 3Hzo + Nazlghs03

\ TE "
M= Y. ﬂlﬂ;m{gﬂ [ 13:,{'“,. ‘MH: '-iﬁ.mj»’mni S r-;m ﬁf{fr‘?«%
m = 115"3‘:' L me hGDﬂ !!| +n= 7 based tn hmrl::i{“'téfluc I"'t{€

9,

+n= 0.01190 moiaﬂll *n= 01005103?: | © Suichiswmedric mbe-

Find “Ml-f{nq ceactant : Aerna
K S 6Hs oz X
To use __115'.__&15‘_{‘]_% Need Imel HiCeHsO Need 3 NaHCOs
S Have 0.01140 mal e | HaCehsO
N v
’ =P nNeed A= 0.003%Tmol HiCiHs04 Have fﬂ;:i; alﬂﬂf/‘jﬂ
Hauve 6.005 205 mol¥ (Excess ') 35’ evgh
i L.R. = N‘-ﬂ HCD“;V( Lﬁ - NJ-H frnﬁul‘ﬁc:t‘ o
l > syl )

To find mass oF CH; Emmgféi wsing LR I
ke 3 ol NakCow = mﬂm_v':g mal CO,
0. 010 mol

T
15 = y= 0 mﬁamﬁ coa e ovetieal -de

s Meg, = Q.ondo mol)( 44 aijfm;)

= 0,534 9 preduced .
d) (2 marks) What mass of excess reagent remains in the reaction solution after the reaction is complete?

Excess H3;CeHs0, = unreacked . i'mtmﬁjw,? J{
{m'ﬁ‘a[ pmeles — rEﬁ_t.h({?ifj —i-ﬂbﬁ-tn.c-{?ﬂﬁfml {4 ﬁ_‘h

0. Uﬂ';;l mel — 0.0 }'-'ih'-}' mng :,I.ﬁ.?ﬁa-ﬂ,?éi z
fra i aralhim { = 13 2 0,0k
0. nmzag w.-i}l Efimrs 0.138 = .24}

Y
h Muscns07 = @' E?Eﬂ%’wl)(!‘ﬁ Iijfma!) 2 P 338; [2meling.

'ﬂgb or 358 e :.l"-:]

=2
W ok




