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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.
r‘ ’ Y\ i

)y, "1
# 1. Which is the best descrlptlon of the change lnvolved when sodium chloride (NaCl) dissolves in water?
a) X ltis a chemical change, because the ions change their charges when they dissolve.
% @ It is a physical change, because the ions dissociate but do not change charges.
c) » ltis a chemical change, because heat is needed for the process to occur.
d) *ltis a physical change, because the solid NaCl melts to become liquid.

# 2. Which one of the important historical experiments listed below did fiof)give the results described?
a) T The Curies’ experiments with radioactivity proved that atoms are made up of smaller particles.
b)T Thomson’s experiments showed that atoms contain negatively charged particles (electrons).
Q @©) F Rutherford’s experiments proved that Thomson'’s plum-pudding model of the atom is correct.
d) T Millikan’s oil-drop experiment showed that the charge on any particle is a whole-number
multiple of the electron charge.

# 3. How many protons, neutrons, and electrons are in a 58Fe®cation?
a) A 26p*,32n° 26 € . - oy
b) X 32p*, 26 n°, 32 & 2=20 P’* with 3 fearte €77 (= *3 charge)
C @) /26p",32n°, 23 ¢” n=5g_2b= 32 p°
d) »32 p*, 26 n°, 29 &

# 4. An element (E) has several isotopes, with these abundances: 54.5% "2E, 15.6% "°E, 29.9% "“E. What is
the most reasonable atomic weight for this element?

a) 72.1g/mol 4+ 0.1 AN+ O
E ® 72.8g/mol 0,545 (31) S6(3%) +2. >
c) 73.4g/mol I
d 738 g/mol 3 ool
aS
# 5. Which one of the following statements about ionic compounds |s(incorre§7
a) | T lonic compounds form extended 3-dimensional networks called crystal lattices.
C b) T Positive and negative ions are attracted to each other by electrostatic forces.
(©) F As the ion charges increase, the attraction between the ions decreases. Ed- QAR
d) T lonic crystals tend to be rigid, and they cleave along planes. ) -
# 6. What is the@:{eﬁ)chemlcal equation when BF; and H,0 react to produce B,O; and HF?
a) ¥ BFy(g) + H:0(0) —~®0x(s) + HF(g)
b) % 2 BF3(g) + 3 HO(g) — B,0s(s) +3 HF(g)
D ¢) x BFy(g) + 3 H,0(g) ~®:0s(s) + 3 HF(g)
2 BF3(g) + 3 H0(g) — B204(s) + 6 HF(g)
J‘ # 7. An analysis was performed to find the concentration of a NaOH solution, wuth th_e_‘ following results:
Trial Concentration (M) de\“ajmﬂ 0 W | el eqoy ( Accupracy )

1 0.69 + 0.02 g ne. ; = [0:68-0.90 x(00"
2 0.76 + 0.02 507 = 0.65 % 0.Fo
3 0.61+0.02 0.08 L0S\ - 7 4ok & 5%/

If the actual concentration of NaOH was 0.70 M, which choice best descrlbes tﬁe analyS|s data?
a) X precise — the average deviation of the concentrations from trials 1-3 is(< 5%) N
E‘, (b) v/ accurate - the relative error of the concentrations from trials 1-3 is YES
c) * neither (a) nor (b)
d) * both (a) and (b)



Rrge,  PAGE 3

CHEM 205 Winter 2016 MIDTERM EXAM Student ID #: s /#’-W
Dr. C. Rogers, Section 03, Tues/Thurs v
NoT seluble

’7fx # 8. In which set of compounds below are @the compounds insoluble in water?
.

a) X (Na;C0s, CaCOs, (H).COs Ealubl®): alkali metals, NHY

b) X (EH,).S, FeS, N3,SO, — nirates chlscates, acetnbes
e ¢) % {H,CLKNO; NJOH hatides EXCEPT ..

d) % NaCl, AgCl, ZnCl,

@ ZnS, NiS, CaCO; «li msoluble Hfate, EXERT,..

# 9. When water is boiling, bubbles rise to the surface. What do the bubbles contain? )
a) air (mostly N, and O, gases) =V whe., jus} wam‘.-«j up, yes but all gone by time + BoiLS
b)  nothing (a vacuum) g
& g; :3 :23 8?—!918:55 } mplies wiater REACTS / pEComPaSES when i+ borls
H2O vapour - Coprpo<ition of substance's building klocls Do moT change (p"'\/S‘calc(\a 2

# 10. Which one of the following statements is fobtrue?
a) T When two soluble salts are mixed fogether, an insoluble salt may form and precipitate.
(BYF When a molecular compound is dissolved in water, covalent bonds are broken. 7/ 1o J‘qs} WCok—
B c) T When two metals mix together, a solid solution called an alloy is formed. dermolecalar
d)T When a metal reacts with a nonmetal, an ionic compound is formed. o beFreen
e) T When two nonmetals react, a covalent compound is formed. et
Mol lemlen lamk’

@( # 11. Which ionic compound in the list below is not possible?

a) V' (NH)sPO, 3NH} P02 @~

b) v/ Fe(ClOs), |2t - 2 o, ons with jnconect cha :rj.;;j veal c»mPOuMS' A
- ) V LIHCOs | "1 ( Moy \OR chacges do wot add up o Zero \formuler units are neudal
= d) V' CaSOs | ca? - | s0,2- —

&) * K;NO; Tht | NOy—

# 12. Fill in the blank: The statement “the total mass of materials is not affected by a chemical change in
those materials” is called a(n) .
a) X experiment = cowtcohed set of obsecvatons do test a hyjothnens
b) observation—bLut seen 5o many times, I AUARYS Oceurs g LAW,
C (©) naturallaw = jhe way things 3!_\:/,&1{ hapier /behave
d) ¥ hypothesis = prposed exyected resulr
e) x theoryz Yested model thal explains behaviewr

# 13. A piece metal with a mass of 33.2 g is submerged in 10.0 mL of water in a graduated cylinder and the
volume rose to 22.3 mL. What is the identity of the metal?

a) magnesium, 1.74 g/cm® 4= M

aluminum, 2.70 g/cm?® —

% c) copper, 8.96 g/cm® v
d) silver, 10.5 g/cm® = 2929

. 3
e) iron, 7.87 g/lcm (?.? 3- lo o) mL
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# 14. Which one of the following compounds is incorrectly? ;
@) P20s, phosphorus oxide covaeiF =V A P\aosf»kovu 3 peﬂ,mx‘g de

b) FeSO,, iron (II) sulfate sorwe V7
A c) CO, carbon monoxide covalent ¥
d) Li,S, lithium sulfide fonie v
e) NH3, ammonia COVAVARA NAWME (‘,LLQ -ﬂ)\{‘ wzd'ef, Hw‘.‘)
# 15. The melting point of indium metal is 156.2°C. At 434.8 K, what is the physical state of indium?
a)  amixture of solid, liquid and gas mepo= (15¢,2 + 21318) = 429t
c b) E\qur:igture of solid and liquid Samgle ob vaetol ot U324 T K
? solid yust cbove mop. . MELTED
e) gas

Q: # 16. Which statement about this dissolved ion surrounded by water molecules is @ .
a) F The water molecules direct their O atoms towards the ion because the ».i ‘)
water molecules pack together more efficiently that way. NoT™ relevant . g > 9

1 Based on the orientation of the water molecules, we know that the ion has
B positive charge. P J= 0 ahwr aimed at fon! (atbaction)
c) ¥ Based on the orientation of the water molecules, we know that the ion has oS-
negative charge. wvuld repel, nof attact — o
d)  More than one of the above statements are true. ND 77 S+
e) Allof the above statements are wrong. Rt H

%) #17. Which element below is too reactive with air and water to be found. in nature in its elemental form?
potassium = aliali wetel | found only in chewistoy jabys |
b)  nitrogen = mMajor comvyonent ob alr }
A c) helum = vm';)\Or wv!«?onev& of air both wﬁe"“ei‘j now reachve
d) sulfur = fhund at voleano vents
e) gold = hund m ek iFyou are tucky

(_-f’p # 18. Which of the following descriptions of elements (in their elemental forms) is
a) v/ Oxygen is a diatomic gas that causes metals to corrode and organic materials to burn.
b) /" Sodium is a soft silvery metal made of atoms packed together to form a solid.
D c) Y Carbon has 3 allotropes: diamond, graphite and Buckminsterfullerene (Ceo).
(d) ¥ Hydrogen is a highly flammable gas that is made offree atoms
e) v Mercury is the only metal that is liquid at room temperature.

# 19. A particular hydrocarbon has the empirical formula CH,. If its molar mass is 140.3 g/mol, what is its

molecular formula? ezmp\ﬂ‘cdt AR TT .ol
a) CH, + 2(1.008) omd Ho.3 a)/mo\ = (O
b) C3H6 |Lf\ 07_(, ﬁ/rvuﬂ { uq DZé R /Mol z&\.
E c) CsHio of CHy N .
d) C8H16 rea.

@ CiH2o = (CHQ’( \o t ( 2
# 20. Which statement describes a strong electrolyte?

a) X a substance that dissociates partially in water to yield a small concentration of ions = weal. elect w‘ff&
v/ a substance that dissociates fully in water to yield a high concentration of ions
B ¢) x a substance that dissolves fully in water to yield hydrated neutral molecules
d) X a substance that does not dissolve in water but conducts electricity
e) * a substance that generates its own electric current when melted
2!
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PART B: SHOW COMPLETE WORK TO GET FULL CREDIT (answer on exam)

# 21. (5 marks) Epsom salts is a hydrated ionic compound with the formula: MgSO, » A 4.93 g sample
of Epsom salt was heated to drive off the water of hydration, and the mass of the sample after

complete dehydration was 2.41 g. Find.the number of waters of hydratlon (x) in Epsom salt. Show full
— calculatlons and"explanatorrke‘y’mﬁ%or each step. WoRTH | PoivT G
\( Ma -Oq, A H20 oy _heat” —> Mﬁﬁ)q sy + x H20 C;?
e l\:’f;rf '*@d aV\L\YGl(O‘lS OlTthV\ F b& L\?ﬁ'}inﬂ
Al m= %7?53 =2t g M= 493-2,%1 = 2,62
exi"v MM = . MM = 24.‘3(? MM = 2(L00%)
4 32.0 \5.?\(@
v\\”” 9 6 -
St A 4¢15.499)
ey 3 - : X e 37 ghwal 8, 015 g/ma) N
® OTE * oo wnet = 0.\ / ‘“31—
round premadurely P n= 0020020 n=o0a39g (¥
(show |-2exdva SF3, W Mol M3$Dq. Mol H2.0 \_, ‘
5 L evenit zemes, it end ¥
COW\FP‘AV\J\ Brmalal 15 mole fa'ho T P '\a‘ha/ nob  mass )
(?‘ 0.02002.0 ol 0 A3 FYL mo| | 2 wole % moles

) ©.020020% = 0.12a11 j T 6 e
p v 5 W,
o 2 SF \ é . o[q ‘-i/r\”kl}ﬂ ' \UonLers O‘r d\aal»{\a‘klcw\ °
M*W\Avﬁ 7( :'; ., i ® ?
u = 7 Vo8 ~}) M4 S0 26

# 22. One way to soften “hard" water (which contains dissolved Ca** and Mg?* ions, like Montreal’s water)
is to add a soluble phosphate salt to precipitate out the calcium and magnesium ions. Imagine you add

- 125 mL of 0. 50 M Na3PO4 to hard water that contains dissolved CaCIz (I%nore Mg here for simplicity).
ZI\JR'bFOqLuﬁ) + 3 CacCl2 tps) 2(% + tag 3
a) (2 maﬁ(s) erte the net ionic equation for the reaction when aqueous Nas;PO, and CaCIz are mixed.

T vemed L NaTwg+ 2P0u3 Ty + 30 0y + g T Cas(POy)y¢, + éNa +¢c1’

]

| B NeT oM’ % Ca" oy + 2 004> 2 Caz (P04 )5 ¢y \/neiL o
C’,‘ b) (1 mark) What is the name of the insoluble product that forms? ‘oalavxcg
colcium P‘ADSPI'\ ate  (Tnsoluble) T0S if missng phases

" _HRecaii: "M* = mularity, moi/L)
c) (3 marks) Calculate the concentration of Na* ions} in (i) the origina mL of Na;PO, solution, and

(ii) the supernatant solution after the reaction if the final volume is 1.0 L. Show your work.

)}~ (l) o‘l"-,'aé'.vm,ula s 0.50 M NCU POq. (oﬁ) W\NG{G ?CICL\ lMOt NqBPOq ‘/&e\"lS 3 Ng ([KL/)
(I
&

) N 3 Not \/)(_Q_So e NaaFih.) = |5 mo\ Na(
29,)
N Po n

— (W) Abter fue réaélroﬂ e Nabt long AL remiain Aissoled | sice NaC

N, The jonis  ale SMPB Av |wf‘cd no\aJ ('fbhx \Ad V"\C‘}ea

b AR (lho mol )(o a5 1315 o mow wa LO L
\'l ~0 l) 'f‘cv >§ e YYD <
N\

.',C + = (o. {?7Smo\/lol___|<( . (9 M/ ¢ Z
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AHenadive metnod : EXTRA SPACE / ROUGH WORK ¢
(ot walk than aseded) not needed |

=%

- \ 6/:\/\0! , =
- pass mass 7o n 100y | Mm ) moteg | Mormalized ﬁH,;{bi
MaSoy-xHz0 [ 39 | (007~ 100 o ? — | _—— o
e ’ —
= 2._"‘*_' 00 - A (20,39 0,
MgSOy 209 | X0 4R “3.92, %’m ' L'_OJE%O/ [ ?ikf__wlww
H20 = 2.524 %—zxmo- 5l.|z"/.L 512 | 1305 | 2. g?/?/ G.QQ%X ?/
_ 00 e &
o i«-kpr’\{,‘Chbfl ‘/ = Msso,". 7HZO
L k) ) N
P Hevneale ﬁﬁm_ Q_{ _\ihQ/\Vﬁ mogd %), 8 ,Z\‘{—/ej =/ % 45
[ - V\'( T mase — ) 600)
'{ | 20,39 Mo! - L{"o" 33*\/Mq§‘9,+
irx (1%.0]5 %-,- 5'-!1 Hyo 4 = 48 88,
w( ‘ Mﬁﬁ“ﬂ,’.
x= (99 =1 5112 M
k‘_k__“_ - (3$F) (W#’,“)ﬁ t’tj Mags,
: ' /

4 exn lanahon v/
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