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Part I - MCQs: The following 38 questions are multiple choice questions worth 2 marks each.
There is ONE correct choice per question. You can do rough work on the exam paper, but it will
not be marked. Enter your name, student ID number and MCQ answers on the Scantron sheet, in
PENCIL. (Circles must be coloured in completely. Your birth date and other details are not needed.)

1. All atoms of the same element have the same number of in their nucleus. What is the
missing word or words?

a. neutrons
c b. electrons
%57.© protons
d. neutrons and protons
e. neutrons, protons, and electrons

2. What method is used to determine the exact masses of isotopes and their relative abundances?
a. density measurements
b. filtration
E c. electron microscopy
d. titration

297.(€) mass spectrometry

3. Which pair of atoms has the same number of neutrons?
.28 28 3
4. Mgand | Na LI AN
b. 26 28 Lo b
s Mgand . Mg I ,
¢

c. 2. 28
6 wSiand \, Mg
d. ﬁSi and ﬁNa ‘
e) 28, 26
b woiand |, Mg

4. What are the values for x and y for Al,(CO3),?

3, —
a. x=landy=2 Al 2Coz?
9. (B x=2andy=3 o
B c. x=landy=3 Al, (¢ 3>,*3\
d x=3andy=1 T
e. x=3andy=2 % y
5. The density of carbon tetrachloride is 1.59 g/mL. What is the mass of 50.00 mL of CCl,?
a. 0.0318g Ad=m
b. 79.50 g v
HeL @ 195¢g = dxV
- d. 3145g .
e. 3l4g (533 00
ol
= 9504
= ({ S 3
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Methane reacts with oxygen to form carbon dioxide and water.
CHy(g) + 2 0,(g) = CO4(g) + 2 H,0(g)

Whictatement concerning this reaction isUNCORRECT

a.T two moles of water are formed for one mole of methane consumed.
b.Ttwo molecules of oxygen are consumed per one molecule of methane consumed.
¢.T the combined mass of reactants consumed equals the mass of products formed.

2(7. (@) two grams of oxygen are consumed for each gram of carbon dioxide formed.

7.
43

250

¢q7. (@

],
s

10.

e. Tthree moles of gases are formed for each three moles of gases consumed.

What is the formula of chromium (III) oxide?

@ Cry0s 2Cc*F 1307

b. Cr302
C. CI'O3
d. Cr;0
e. Cr 303

What is the @i_i6535~equatioﬁﬁor the reaction of KOH and HCl in aqueous solution?

a. H'(ag) + KOH(aq) —» H,O(f) +K*(ag) <" + OH 4 HY +. €7 — H20 K" et
b. K'*(aq) + CI"(aq) = KCl(aq)

€. HCl(aq) + KOH(aq) — H,0O(¥¢)

H'(aq) + OH (aq) = H,0(¢)

€. KOH(aq) + H,0(¢) — H'(aq) + K(OH)y(s)

You measure water in two containers: a 10-mL graduated cylinder with marks at every mlL, and
a 1-mL pipet marked at every 0.1 mL. If you add the two measured volumes together in a
calculation in your notebook, to what decimal place should you express the total?

a. 0.001 mL @,3| 5-,5 mL A !OW\L/IML C\]\'P\afcf
b. 0.01 mL 0.55 mL 1 | ML/O-!ML P\'pc‘]’
(© 0.1mL L0 L

d 1mL 2

e. 10mL \nMF*)'énl hefre

Which of the following is@a physical change? i.e. which s a CHEmicAL cka«ﬂg&?

a. freezing a liquid to form a solid P hYS-
b. dissolving a solid in water to form a solution p hys-
c. evaporating liquid water to form steam 'y ¢

961. (d) burning a piece of paper to form gases and smoke ch€n

11.

e. sublimating a piece of ice to form water vapour A

What is the pH and description of a dilute HCI solution with a concentration of 0.030 M?

a.XpH 12.48, acidic solution “C”_‘{Og E’}
b.x pH 12.48, basic solution P
c.X pH 7.00, neutral solution no calculetion r€

%3% (d) pH 1.52, acidic solution

e.X pH 1.52, basic solution
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12.

a. 9.34x1071%J
b. 441x107]
33.(c) 1.49x1072]
d. 834x107'%]
e. 2.10x107!1J

C

13.

2% 2s

b. 2p
c. 2d
d. 2f
e. None
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What is the energy of a single photon of y-radiation with a wavelength of 1.33 x 10"

A

E- he
A
€

—
=

anok T

= (L-b26x 1077 T 2)(2.949 x 107 pr-5”)

1032 x\107'% pr
49 x107° T

What type of orbital is designated by n =2, €= 0, m¢=0?

@ Which of the following is associated with the value of the @uantum number?

4g7, (@ orbital orientation
b.Xnumber of nodes

Afor A

| ¢ d.Xorbital size n, ener evel
Since Mo depends e.Xde Broglie wavelength
g velue. -
ﬁg ;  How many electrons can be described by the quantum numbers n =4, €= 2, m; = +¥2?
N ,]\ ———
7T.a. 1 0 ol one Far‘hcuia.r
b. 2 AN \v-, aHen
c. 3 ho ma 1144021 “up"
v 59.@ 5 ’pe’“’qe"( % 4 P
Se (¢ 6{3
e. 10 to e,vf'rp oo Fend)
m Sheil

16.  What is the dens1ty of carbon d10x1dt standard temperature and pressure@ O°C  latn P

a 089gL /L at STV, Lol of gas = 2042 (
_ b. 1.00g/L | mol of = U pos
c 10 ¢ 1.32 /L o J
4 168 gL o= Tho®s Lo 9L 4
511, € 1.96 g/L 22,42 C

17.  The Boltzmann plot shown reveals =
the distribution of molecular speeds Soene |
for 4 gases at the same temperature, A heaveat = sly west

Which choice is the most likely list
of gases A, B, C, D to produce the
curves shown on this graph?

539 Xe, O,, Ne, He
b. Xe, He, Ne, O,
247, ¢. xHe, Ne, O,, Xe
d. X He, O,, Ne, Xe

A

M Afron

3¢7. ¢. angular momentum quantum number J4 ,

R R I

5LaP2 (Sv Lshell)

£ in n%@ﬁral Mm?‘g fe W # orla %{5
n S’U.LDRY"\e l QGtC['\ N#’L

umgut orie ta frova

Number of Molecules

250

D Ishteat = fastagt

2000

~1750

500 750 1000 1250 1500
(m/s)
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18.  Which type of elements have least affinity for electrons?

a. transition metals
277, b. main group metals
59% (Q noble gases
d. Xxmain group nonmetals
e.¥ semiconductors

19.  Which of the following elements is most likely to NOT obey the octet rule in a molecule?

20.  What is the correct Lewis structure for XeF;" with the correctly placed formal charge?

- ®© .. . Xe F3*
N F

B+ -r. .. -
N L] N A g43(7)-1= ZBe
Xe—F :F—Xe: . Xe—F: .. _Xel ..
_ / | | :F 7' F:
F o oge- Fr 920 Frate Soe~
a. X bx @?I’)o d.

21. A ball-and-stick structure of AsF, is shown on the right. How is the
electron-pair (basic) geometry described?

a. pentagonal
b. seesaw
327, (cotrigonal bipyramidal
d. tetrahedral
e. square planar

22. Howisthe m_ow of AsF, (see figure in Q.21) described?

a. pentagonal
727.() see-saw
c. trigonal bipyramidal
d. tetrahedral
e. square planar

23. In AsF4 (see figure in Q.21), the lone pair is observed to be in an equatorial site, not axial. Why
is this geometry favoured?

a.T Arsenic atoms are bigger than fluorine. True but ol relevpmit.

73, b. TArsenic is less electronegative than fluorine. | e relepand

£91. (©1 The bulky lone pair makes fewest 90° contacts with neighbouring As—F bond-pairs.
d.F Lone pairs prefer to have as many neighbours as possible, no matter what the angle.
e.V The lone pair prefers the warmer temperatures near the equator.



W

M

ANAAL~EN //MAH,

ID # Chem 205 Fall 2015 Final Exam Sect.01, 02, 05, 51 Page 6 of 14

24.  SF,is isoelectronic and isostructural with AsF, . How is it polarized (see figures below)?

Ks<Xp

(@4

a. Itis polarized with the net dipole along the axial direction, positive at the top.

b. It is polarized with the net dipole along the axial direction, positive at the bottom.
2% () Ttis polarized with the net dipole aligned with the S — lone-pair axis.

d. Itis polarized with the net dipole perpendicular to the S — lone-pair axis.

e. Itis not polarized.

25.  Which of the images would best describe helium@ay? ~ |AX B 9 |CxX
a. A 2 o B
297.(® B e
& a ° ®
. ]
e. none ﬁ o &

26. According to VSEPR theory, what is the @ﬂgm of IF5?

2 tetrahedral E 3+S(3)+0 = Yre-
b. trigonal bipyramidal ﬁ \1\;’9_ F . XS = do o
%7 c. see-saw £ RS . So 2 ynore € ma L
64l (d,) square pyramidal e .
. oA bad‘fc. pjmww dell
1041
27.  What is the hybridization of the central @&' in IFs? .
. 3
a. sp O\ = 6 parrs = ‘:P Oj\
b. sp2
c. sp°
259 d. sp’d
b11. (D sp’d?
28.  What is the number of sigma (c) bonds and pi (%) bonds in a molecule of carbon dioxide?
| <+ | = doub\e o .
a. 4c0andOm \ N \ =7 wonds >=C =0
b. 3cand1m — -
©) 2cand2m 2 2

d locand3~®
€. Oocand4n

29.  You are given temperature readings for two locations on Earth: 29 °C and 256 K. Which choice
correctly ranks these temperatures? s

202 K
9% (@ 29 °C is warmer than 256 K
b. 29°C is the same.as 256 K
c. 29 °C is colder than 256 K
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30.  Which element has the following electron configuration? T l 1 1 T 1 T T
1s 28 2p

a. P

b. S S% 252 ¥ = O .
C @ o ‘ P IFEN

d N

e. F

: aC
31.  Which of the following chemical equations refers to the second ionization of Ca? ga- P““"K ab.uz% i
a. xCa(s) & 2e°) — Ca*(s) sty Caw—> Calet Ie™
5% b.XCa(g) — Ca’(g) (+ 2e> ®2ndt Cal Ca%;) + le”
= c. Ca*(g) —» Ca'(g) + ¢ ik

d. Ca(s) - Ca'(s) + ¢
4. (8 Ca'(g) — Ca™(g) + ¢

32.  Which of the following statements about electrons and atoms iS.]] R

a.V Nearly all of the mass of an atom is localized in its central core or nucleus.
J%7. b.T Electrons are best described as standing waves oscillating in the space around the nucleus.
O 46/, ©F Electrons circle the nucleus in elliptical orbits determined by the atom’s nuclear charge.
d. T In addition to being farthest from the nucleus, the electrons in the valence shell are also
responsible for an element’s chemical properties.
e. T When an atom absorbs an ultraviolet photon, an electron moves to a higher energy level.

33.  Anaqueous solution containing cations (shown as smaller light spheres in left box) is mixed
with a solution containing polyatomic anions (simplified as larger dark spheres in right box), in
the quantities shown. The diagram on the right illustrates the result obtained.

(Note: Water molecules and spectator counter-ions not shown.)

s b ‘. . . .

) ©
. ¥ ® (NSoLUBLE
® 5 & .. & C?MPDLLNP
CATIONS ANLONS | 152 cphongsan
Which combinations of cation and anion from the lists below are compatible with_the observed
results? Possible cations: (K7) Ni**, NH,), Mg®* & Amions: OH", (NO3), SO

3 KOH, Ni(NO3),, {HICIO), MgSO,

b. Ni(OH),, NiSOs, Ba(OH),, MgSO4 = all incoluble
> KOH, %@Hd@‘ IOy
E 3. (NH.).S04, K450,

Ni(OH);, Mg(OH); = al] incoluble #HD viank on rato (152 calionsianions)
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THE REMAINING MULTIPLE-CHOICE QUESTIONS DEAL WITH THIS SCENARIO:

Sulphuric acid is listed in a catalog as having a concentration of 95-98%y weight. The label on
a bottle in the stockroom shows the density as 1.85 g/mL. In order to determine the actual concentration
of acid in the bottle, a student dilutes 5.00 mL of the concentrated acid to 500. mL. She then takes four

10.00 mL samples and titrates each sample with standardized 0.1790 M sodium hydroxide solution. The

results (in order) were:
( ) Sample “run” ISt 2nd 31’d 4ﬂ1
Volume NaOH (mL) | ~20.70 | 20.30 | 20.40 | 20.35
— HaSO4 MM = 98,082 ymel  au: 223? 065 © Faygdem=0.0%
34.) Based on the advertised 95-98% by weight composition listed in the catalog and the density (3?

1.85 g/mlL, what is the expected molarity range of the concentrated sulphuric acid solution?

o) \
a.”36 — 37 mol/L Min. 48 w 1¥540 x 1220 A _lwmol It T2 mel
5 50%. () 18~ 19 mol/L 0o ipt I agsad g
c. 17-20mol/L =
x A X = \C Y8 mo)
d.”*3.6 — 3.7 mol/L e Yoo - ~ |7 LL T:
'~ LS

197, e.~1.7-1.9 mol/L

@ Would you consider the titration results to be relatively precise? Why or why not?

a. Not precise — the average deviation of the volumes from runs 2-4 was > 5%.
C b.X Not precise — the relative error of the volumes from runs 2-4 was > 5%.
51.(C) Precise — the average deviation of the volumes from runs 2-4 was < 5%.
d X Precise — the relative error of the volumes from runs 2-4 was < 5%.
e. More than one of these answers is correct. no wasy + &u(ha,w. reledive emr §

36.  What type of reaction is involved in this titration? WaSouw + ANaOW — Angzg ¥ Nea,So,
a.Xprecipitation (@p log) s
é b. gas-forming
L74,(co> acid-base
d.Xredox
2,9, € bothb&c

GY . . . R .
(37) How man f sulphuric acid were consumed on in titration runs 2-4?
& y ulphuric acid average.

a. 7.285x 10° mol Viaor = 20.35 C’-\"/—‘ . (0,0103_&[,)(0"?79%?\
% b. 3.643x 10 mol  BY2x1G )
& 240 (&) 1.821 x 10° mol 't , o
d. 5.685x 102 mol ¢ ANaDH John = 183 [xIg7mol

e. 1.137x 10" mol HaSoy

38.)  What is the measured molarity of the concentrated sulphuric acid from the stock bottle?
a. 36.4mol/L 4 500 — Gyp. mlL total

g (5 18.2 mol/L Aliguotr = Jake 10, 00mL

26°. €. 3.64 mol/L
d. 0.364 mol/L ) .
e. 0.182 mol/L W 10,00 mL = 1.82] )0
‘w"' 50 P
K=06.0910] m sl come Fom 5.00 m 2oz

c = X = M

o b —— e ettt -—
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Part II: The following questions require short answers on this exam paper in the space provided.
Be sure to give explanations where required.

39. (10 marks total) The two pictures below show the reaction between reactants AHj;
and X; to form products A, and XH,, where A = dark coloured atoms and X = large, light
coloured atoms. The small, light coloured atoms are hydrogen, H.

L SR dre ALy arose,

orly »9 Y, Q m Q) Q . « @3 X2)
\AéAﬁ—A @ i t 7 &.' / . “-

(a) (2 marks) Which reactant is li Lr\g,u:mg? How can you tell?
Xs s i excea) (thare wtee A Inid Wuﬁ

Twus, Aty wow hvv\rhwg (all of 1 Waa conSumed w1 Fhe reaction)

but 2 ‘T‘:’H un A w"e/ml}

(b) (2 marks) Write a balanced equation for the reaction. __;r_’ SHoWIN & BYceSsS F\EH'CZ‘)‘)‘NT_ / [‘«é’;‘;o
\w Mo Xy * % AHy —> WA, + 12 XHa
. y@ Vo & YWhAHy — A, + 6 X j &= <W\a/Me4/+ coefhicien

cholce

(©) (3 marks) The elements A and X are actually real elements to be found between Li and Ne in the
periodic table. Identify the reactants AH; and X, and products A; and XH,, and briefly explain

your reasoning.
@ Reactants: AH3 -_NH3 & and X2=Q_9___‘x sl %d P\rfz
- Na - £
Products: \X’ and XH,=_ Ha0 v ‘)/ (v‘/ ) rf—»k—//‘\ not s, ince

Reasoning: ’lqm{ elements Hhaf are diatomic ua elemental Rrm * Nl; 02, F %H’ in rolecules

® ]\) Vou\e,nc,( S, MM&% NHg C‘\‘f\g ?&r&?r)ola( IICe r‘cdcj‘bNT )qH;)

® 0 wlone b, wiwadly Borws 2 Lewd P WO (bent melfede | B fsmo\ucil' XHy )
, WwalMy Poas
o ¢ velonce :}/ u)w\lkﬂ Formns Gvyl:j \ ‘oa\no(’P not relevant here

(d) (3 marks) In a real reaction, with the same proportions of reactants as shown in the left box, the IF nfo
total pressure of the @g@wmm If the tempcrature and container volume are Mé”"’h@’\
not changed, what should pressure be ( after the reaction? Explain bneﬂy (U: H"},D\SJ

/
® Totad ymoles aF%M' ' vl 'VY ==P P 'Oo“ﬂw‘ hzgfouiw{gﬁg woith 0
5 @ Affer x w, h 14 ol * v‘, al cmeo
)
e A g < it
expd - 1.9 A0 W
If Aee  mixtwre bd«w"/w Hhe Pruw}u qergiated
5 Showld be |inearls pfoc ] acvneber%e b m

N E qpor 0= ~RT (K So T e = P2

\O\ C &) PZ} (wiatm@zw
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Part ITII: Answer the following questions with complete written answers on this exam paper.
Use the blank pages (p.11-12) if you need more space. Be sure to provide adequate explanations or
details to justify you answers where it is appropriate. No explanation - half-marks max!

40. (14 marks total) The following reaction can be used to prepare iodine in the laboratory:

D 2(-2) @ 2
2Nal(s) + 2 HSO4(aq) + MnOs(s) — Na;SOu(aq) + MnSOu(aq) + Iz(g) + 2 H,0(0)

Noofs S0Ld. BUT Does Nap

73 (a) (2 marks) What are the names of the following two compounds? RF-FEQT THE GUEsTion.
MnO, Manganese (V) oxide 7 NaSOg _sodium Sulphate
(b) (2 marks) What is the oxidizing agent, and what has been oxidized? Vi':j e{&ﬂ&
z it Sxidised :
Oxidizin gAgent M (+ |V) in MnO2 X Ox1dlzed lodide T )m Nal w V‘a,me,s
(©) (2 marks) V\ghat is the reducing ggnt and vﬁu&t@ heas been reduced?‘x
_ . ¥
2 deucmg agent: _odide I I NﬂI Reduced: _ M (+ 1Y) 1) MnOs.
(@ (6 marks) What mass of iodine can be obtained if 20.0 g of Nal js mi i —
r and treated with an excess of sulphuric acid? Have|* ¥ Need\s
-\l- Moz = 22:0 2 - D"Q"%jf Mo \Q |16 & NeT Z ™ol Ng
2 14 9.594 & 3/rvm‘ /7 S (l?:ﬁ::i\;) _—
Y\MV\OZ - 0.0 g I = 0. Hgéj MO‘ ' \ ( Mo\ Mnoq
36,92 %X /o il
A lfernative o ch' o we 0 the NO\I/ how much Mn0,_ wn meoded 7
o use 011234 mo) NoT - for 2molNal = =p x= 0.0b67 wo ’E""Oz :
é Mneed X wmo\ MaOy reguice | mol Mal, \ ;\;tvtemmigeﬁ oﬂbm*h& Nai
Q&JC&(@(\( xa,:glgl boLSrQA )WV RN vlq ulr‘ Hh |1W\1+iv o Fﬁac,i?/w"" (Na-I)
7 0.12234 mol Nal = L "’“D\f,._:r_ﬁ_“’; =D /)(’*’ 0.0667 mol Il‘)/
2 mo\ Na T | mot F2
T wasSo o= Ngox MM X
1. T 2 < X
% = (0,0LC7’W0\>(253.8@3/{V\0\>
| = 16,92 9
= b, T ed (Yheovetical ou)
u Uosg g +a  expec ( Iih

(e) (2 marks) After the reaction, if 14.3 g of solid I, were actually isolated, what was the reaction’s
7 percent yield?

e »K(o,(ol‘— actual 4 108 = 1439 x100
‘H/\QW@'{*\'QAQ v 4 1. 4 9

L}\‘ = 9459 s



