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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.

# 1. Which one statement concerning MgBr is true? Mgz' T 2b¢ )

e

- . : ‘
b) F MgBr; has properties similar to magnesium metal and bromine gas. Mmade op fonsl

T MgBr, is composed of a 1:2 ratio of Mg?* cations and Br™ anions.

d) ¥ Solid MgBr; is a homogeneous mixture. he, s an lon/e oOMfW'\J = fure Subsfance

# 2. Which one of the following statements is false?

b

a) T  The Curies’ experiments with radioactivity proved that atoms are made up of smaller particles.
(B) F Rutherford’s experiments proved that atoms have a charged nucleus at their core.

¢) T Thomson proposed that atoms' electrons are embedded in a cloud of positive charge.

d) T Lavoisier introduced systematic terminology and the law of conservation of matter.

# 3. "2C is the most abundant stable isotope of carbon, but 'C is radioactive. What is different about them?

'2C has 6 p*, 6 n° and 6 e”, whereas '*C has 6 p’, ,8_&2 and 6 e”.
b) 'C has 6 p*, 6n°and 6 e”, whereas '“C ha ,7n’and 7 e”. = carbon
c) 'C has6p*, 6n°and6e, whereas "C ha ,6n°and 6 e”. = Carbom
d) 'C has 12p’,6n’and 12 e, but *C has 14 p*, 6 n° and 14 e~. == Carbon

# 4. Which one of the following separations requires the use of chemical change? . . .
a) isolating iron (Fe) from a mixture of iron filings and plastic beads welic propet Has Phtj 8l aJ
b) removing the salt (NaCl) from a mixture of table salt and pepper s o\ML;I,'-]-Y P(OP.Q{'}; ed

D

c) removing the carbon dioxide (CO,) from a carbonated beverage sslutbilt

isolating oxygen (O.) from a pure sample of sugar (C12H24012) = change in ia(en'}i-ll.’ NB wired

# 5. Which one formula represents a covalent compound?

B

a) NH,NO;  NHyt: N ™=

(BY P40y cempound made VF mol@cuke)
c) NaBr Nat : B¢~

d S element mode of molecules

# 6. What is used to quantitatively describe the accuracy of a measurement?

C

a) average deviation
b)  significant figures

relative error
average

# 7. The boiling point of oxygen is 90.15 K. At a temperature of -195.8°C, in which state is O, found?
a) a1:1 mixture of liquid and gas ~145.% + 2335 = 1.35 k < 0.8 K

&

® quqid
g) X solid SHH
) gas i

\o.f,
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- #38. Four of the following statements are true. Which statement is(not trueP
a) TWhen an ionic compound dissolves, ionic bonds break and ions are surrounded by solvent.
b) TWhen a molecular compound dissolves, the covalent bonds within molecules do not break.

CHEM 205 Winter 2017 MIDTERM EXAM
Dr. C. Rogers, Section 03, Tues/Thurs

c) TWhen a solute di :

solute dissolves in a solvent, the resulting solution is a homogeneous mixture. -z
(d) ¥ When a solute dissolves, the solute chemically.reacts with the solvent molecules. w Wﬂge tn '4"&"{7
e)T If the solvent is evaporated from a solution, the solute is recovered unchanged. i.g._J

D
7

# 9. The atomic mass of the element rhenium (Re) is 186.2 g/mol. Given that 37.1% of naturally occurring
rhenium is rhenium-185, what is the other stable isotope (assuming 2 isotopes in total)? r.e . other is & 23 7a

a) 183-Re 1386.2 = 033 (18§ amu) + 0,629 x
b) 185-Re - ¢g. 7 5
D &)  186-Re 18L.2 8.635 + 0.b29%
d 187-Re % = 136.9] qQmu
e) 189"Re L li }l'

# 10. What are the smallest coefficients needed'to balance the equation for the combusfion of ethanol?
L caHioH() +{3) 0x9) » 2 COxlg) + 3 H,O(g)

a)* 2,7,4,6
) d 1,323 I+ 4y = 4« ¥+ 3 B jg e ibpns
)X 2,2,1,4 _ .
d 1232 9y = b odoms s 30,
¥ 2,4,4,2 ELECTROST A TNC
# 11. Consider the image in the box, where three water molecules surround an unidentified ,—-d:eﬂ'ﬁf-gr%
&phere) Based on the arrangement of the waters, what is the central sphere? | Wy
L, _a) abubble of hydrogengas X  Hacgy e o 5 aimed ;+Rjj.¢”:miﬂ
b) abubble of water vapour x H20@ o2 | ;
D c) afourth water molecule x H;o(‘g) at sgh 9 | attracted
a dissolved cation m+ I [ to Solute

o |
@d«tmde.

e) adissolved anion y- Via Chane
Chage
# 12. Which of these are likely to be(B3oluble in water: (N3)COs, AgNOs) ZnS(KOH, Cu(OH), QHjcr  Isleractio

a) ZnS and BCI
b) Koifand Cu(OH),
_ E ¢)  Agh@s, Cu(OH), and NiH,R{
: Na2003, ZnS and mﬁ

d
_ ZnS and Cu(OH),

# 13. The density of metallic lead (Pb) is 11.35 g/cm®. If you have a cube of metallic lead (Pb) that is 1.00 cm
long on each side, how many atoms of lead are-in the sample?

- “ﬁ""'ﬂ-js Soluble” fons tlrcled hefe
- \CO\NCJ onl:j +ws olo‘)"OV\S’ aS ;h,jbl\ﬂ‘ol&

a)  548x107 . mEdxV }
C | ng) ggggig:j :Q,35£‘s><l.004x 1.0o x )00 cm)
e) 1.42x107 = 1.35 4
| o) T lssa = 0.0547% ek

ﬂ:ajbmg - h*N

207 -2 g/ew\ tL

23

m-\")

(6.054 18 mo))(6.012 IO
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# 14. Which one of the following compounds is named incorrectly? .
@) Fes(POy),, iron phosphate Feé% 2 Poq Shoud be ;ron( I) Pl"f{’\ﬂd' e

b) NH,CI, ammonium chloride +~ NH st | c1-
A c)  N;Os, dinitrogen pentoxidel/——-—) mo\ccula.-x
"~ d) KsP, potassium phosphide ,/ 3 e+ (P )

e) SOa, sulfur trioxide L—-—-—————smb\cov‘a(

# 15. Which of the foIIowmg observations of aluminum metal doe‘descrlbe a physical property?

Aluminum‘dissolves'in hydrochloric acid to produce hydrogen gas and AlCI,. chanﬂg n wlcuhf'j = F‘XV]
A - . b). - Afreshly cut surface of aluminum is extremely Ig__t[gus v
¢) Aluminum is a good electrical anductgr v’ :

d)  The density of aluminum is 2.70 glem®”
e)  Aluminum metal melts at 660°C. v~

# 16. Which one image r presents a ml ure of two elerr 2 COMPO““J <
2 clements 5'"“”“‘“ & @

# 17. Which statement about the trends in reactivity of elements i€ incorrea?
a) T Atoms lose or gain electrons until they have the same number of electrons as a noble gas.
b) T The nonmetals with strongest pull on electrons are at the top rlght of the periodic table.
C . The metals with weakest pull on electrons are at the botto of the periodic table® bottom LEFT
d) ‘T In reactions, nonmetals gain electrons, by forming covalent bonds or forming anions.
e) T Inreactions, metals tend to lose electrons, thereby forming cations.

# 18. Which of the following descriptions of elements i
a) T Hydrogen, nitrogen, oxygen, fluorine, chlorine, bromine and iodine are all diatomic molecules.
b) T Potassium metal is violently reactive with water, but K* is found in large amounts in bananas.
g c) T Nx(g) is very unreactive but is pulled from the air by nitrogen-fixing bacteria in some plants.
d) T Chromium (Cr), iron (Fe), nickel (Ni) and copper (Cu) are examples of transition metals.

é)) £ Oxygen gas (O,) is abundant in Earth's atmosphere 2 it is qunte%fﬂ/e NoT TAWE ., 1T s

NO, IS QuU\TE IVE = SSNSTANTLY mAase BY
#19. Which of the following directions correctly descnbei the preparation of 0.500 L of 0.150 M NaOH froﬁ'ls‘; &‘;’: 1S

a 6.00 M stock solution? pn=CxV =M,

a) X Combine 12.5 mL of 6.00 M NaOH with 0.500 L of water. = Destite (v
Combine 0.200 L of 6.00 M NaOH with 0.500L of water. 0.0350 me! RENG
C é Dilute 12.5 mL of 6.00 M NaOH to.a volume of 0.500 L. - . fromn  Steck: VERY
d) Dilute 0.200 L of 6.00 M NaOH to a volume of 0.500 L. v R = o.o¥Soml | pepervE
e) Dilute 475 mL 6f 6.00 M NaOH to a volume of 0.500 L. . 6.00M

=0.0128 L=\125 ;L
# 20. Which solution of 0.10 mol compound per 1 L water contains the highest concentration of ions?

a) Calaq) #Ca® + 2I- =D 0.30 mol/f fons molarhy, mol

(b) FeCly(aq) 3 + 3¢~ 0. 40 M lomg ! T
B 9 NHBraq) wH@ f Br~ . 0.20 M iens

d) NaNOs(aq) Nat + NDy~ 0.20 M |onts

€) Ci2Hz012(aq)Pno fons!
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PART B: SHOW COMPLETE WORK TO GET FULL CREDIT (answer on exam)

# 21. You mix together aqueous solutions of calcium chloride and potassium carbonate, and d solid forms.)

a) (2 marks) Write the molecular equation for the reaction when aqueous CaCl, and K,CQOs are mixed.
= witlen as cow\(,,u“,\_,l, pm 2 &P g
2 CQC"L (24) ¥ K1C03 (aq)) —_— CﬁW}CS) + 2 KC ' tes,)

| LD balance W SoubLE
6 4‘- b) (2 marks) Write the net ionic eunthe reaction when aqueous CaCl, and K,COjs are mixed.

[ . A - - Pe ~ T
;Q\ Full fowic & Cﬂutﬂ‘p * ('Q“\E_’ L@ t\%’i_f‘?_} cost tag) > CalO; 5y + tht@,f. QQ;QJ’L

| > ET J1ONIC 4 Ca?.+(%‘ + Ca“i'wﬁq\:A — CQC,OJTC‘;T €°f\5/5‘»\&l§")'a-vt£—¢0 :{( e
) (1 mark) What is the name of the insoluble product that could be collected by ﬂltration',hgﬁé“av%(ét is b

Q the name of the soluble product that could be collected by evaporating the solvent from the filtrate?
1

|

|

V\/\‘V\So\uualﬁ = C&‘C\‘U-W\ CaflOOMi'Q W@’Fﬁfﬂ&mw
fowe \/(sp\u‘b\e = potascium chloride phases M W

# 22, (6 marks) Elemental analysis shows that Vitamin C contains 40.9% C and 4.58% H and remainder O

by mass. Separate experiments reveal its molar mass to be about 180 g/mol. What is the empirical
_ formula of Vitamin C, and what is its molecular formula?

1 Empicical focmula = giw\f!e&w‘ whde # motE BATIO of clements iy C*OW‘PWM-
element T | ate L
mligs%/o ivxal?)?)ﬂ < MM@;‘ = hole s rr\ot -Ft:: (6 ;;os\e y

6 | =
ho.% C| 40%q F 12.01 L 34%< | [.oo®| 3
k58 H| tS%q F logy PGS | s g :
| | _
54.52% () gq,gzjﬂ.— lS-'ﬁ"a/: %\‘Tﬁ !\oou@ 3
\ A1 \ | ;

—f e P Vo owipe SV — :
00—~ 3¢48 AV

Ea vV VgV W

= Carbon's ' emP\‘naJ
J_j_’i’r:l,_/J formul a
€—M'o_(r{cw0 ™rmula CB\JWO3 MM = %_M% '
ex ey L\AAen{‘@\ELJ mealured MM = |0 3//‘;5‘ I;%
= YV\b\\‘*t()ij emPe(Tcd formula b_}i\/—fb aﬁ{—
[melecular formula = CyHeO,

- — ]

N






