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Chem 205 - GENERAL CHEMISTRY |
MIDTERM EXAMINATION

PLEASE READ THIS BOX WHILE WAITING TO START

INSTRUCTIONS:

Calculators are permitted; cell phones and other electronic devices are not allowed.
This test paper includes 9 pages; please read over the whole test before starting.
A periodic table (incomplete) is included and may be detached (not graded).
Answer the multiple-choice questions on the scan sheet, in pencil.

Piease write clearly and organize your work logically.

Read the instructions to each section carefully.

Duration: 70 minutes. GOOD LUCK!
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[ PART A: MULTIPLE-CHOICE QUESTIONS (answer on scan sheet, in pencil) i

# 1. (2 marks) Which of the following figures represents a compound?

a1 A ol Jeg "___.;H-"\.lﬂ'vi\'\-n-’ .fle.mfg;._ri mighere elepment
% B MWJE‘P L P '_B °
A 9 C of 2, @ o I o
dd D elemenls | o :
wenls | DD
) Theyall do. mt ® o a® * Tooo
= e ® o0aa
A B c D

# 2. (2 marks) What type of statement is this? “The total mass of materiais is not affected by a chemical
change in those matenals™.... | 5, c.r\r CeornServehion .r){ HMasc

a) ameasurement

b) an observation
D [+ an experiment
a natural law
e) atheory

# 3. (2 marks) The statements below summarize various scientists' contributions to the understanding of
atomic structure. Which statement incorrectiy)describes the scientist's work?
a) /J. Dalton proposed his atomic theory, in which he (incorrectly) postulated that all atoms of the

I./lm'na element are identical. *
b} ** The Curies showed that some types of atoms can spontaneously disintegrate, based on their
G experiments invalving radicactivity. varsies!

= (c)) ¥ J.J. Thomson proposed the law of mﬁhﬁ of mass, based on his cathode-ray tube

\/gxpm‘imanta.
d) “'R. Millikan determined the charge and mass of the electron, using his "oil-drop” experiments.
e) /E. Rutherford proposed the nuclear model of the atom, based on his gold-foil experiments.

# 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)“3A + B - AB ‘abe— et
C_ by A +3B - AB, "‘ . * qj ol
@ et 2 *8s | —w ot
dix 8BA + 12B —» 4AB, + 24, ) A B i
&) XA + 6B, » 4B, + TRy (OB T P BTN

b2+ 6B — QALY YAB3
2Py *EB: ) — Yéga 4= mw
# 5. (2 marks) Which of the following statements (1-3) conceming the kinetic-molecular theory of matter 'f-__"_i_‘_‘t‘}

is/are
a) 1only i rticles in a gas move faster as the temperature increases,
b) 2only Z rticles in a liquid are packed closely togather, but are not confined
D c) 3only to specific positions. N
d) 1and2 3./ Particles in a gas vibrate back and forth about an average position.(50!(d% )
g) 1,2and3 "
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# 6. (2 marks) Suppose you pour the water from the three beakers shown below into one container. Based
the three beakers, how should you report the new total volume to the correct number

E

on
of significant

a) 78B81TmlL
b) 7882mL
c) TesamlL

d 80 mL
(E)D 79mL

[ipask "-'”Dﬂ" od

# 7. (2 marks) Which one of the following statements is(noba comparison of physical properties?

A

# B. (2 marks) When an
one of two possible so

P

c) conductivity of aluminum is greater than the conductivity of copper.
d) boiling point of water is greater than the boiling point of ethanol,
e) Thede density of copper is less than the density of lead.

@s mixed with water,
s forms (shown in

diagrams | & 1I; water molecules omitted for N
simplicity). Which of the statements below is true? x H

potmmm with water is faster than the reaction of calcium with water.
of NaCl in hot water is greater than the solubility in cold water.

]

STRoNG ACLD wERIE AC1D
Jully diss ac.‘aﬁ-"fj f}w‘flgﬂrﬂduffﬂna‘hd
W ox X @ x ¥
X W 4 % B g D)
* e E

@ In case |, HX is behaving like a strong acid, and in case Il, HX is a behaving like a weak acid.

b) % In case |, HX is behaving like a weak acid, and in case Il, HX is behaving like a strang acid.

c) ¥ In
d) * In

cases, HX is behaving like a strong acid.
cases, HX is behaving like a weak acid.

e) ¥ In both cases, HX is behaving like a basé>

# 9. (2 marks) When solutions of phosphoric acid and iron(lll) nitrate react, which of the following terms will
' equation? <k owine :f-fu‘hnl:; an newiel Sjecien

B

c) x

be present in the

a) £ (_HNOy(ag)
3 HNOs(aq)
ePO,(s)

d) * \3FePO,(s)
e) » (ZHNO(aq)

H}ﬁ}qf

wifalk th

:'.“-‘J e Y |
H' + PO,
f-u;]

P F.ﬂ"-.

'ﬂq'} 1 - -

. . " =
t P*'- 4 }HUL

Lt

f[tr'

]

I’a_q‘;'_} FEPGL’.(..- + JHM -3-

{r

1’@-(;]

-Fur'tj

st oealed

f,!—;yn.,: a”d”

# 10. (2 marks) When aqueous acetic acid and solid copper(ll) hydroxide react, which of the following

E

species are spectator ions?

a) = hydroxide ion
b) # hydrogen ion
c) = copperll) ion
d acetate ion

a)) none of these

CHyCOOM gy, + CulOM)2 = 7 2H20, y CulltCoo),
e 1 oy
'H'El-k— eld lU’.".E-E.
e mos I"u;rgj'_. e Pwrl-}
intach Salully ) C
wa'm"' I;U?l- |qu'j' ;{llf‘
2 oW [ 5 SeliD

u

CHycop

L4,
C o tia

i)
bt

Ihared ot

r_].{ﬂ:_“ﬁ-u [

b %
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& ¥ "-‘_...
# 11. (2 marks) What is the boiling point of methane (112 K) on m@ma?

é -186 °C 112 K
-161 °C e B
B ¢y -112°C 2332.15 sinte BK = =132.15 °C
o i i
d) 112°C Bt (= 6l C
e)  434°C el C (= el 5

# 12. (2 marks) Which one of the following properties is not characteristic of fionmetals?

a) u/tenr.l to form negative ions in chemical reactions with metals
b) . appear in the upper nght-hand corner of the periodic table

D ¢) " often bond to each other by forming covalent bonds A oS
@) = typically have a shiny (lustrous) appearance —> . /s charaeferichc o8 METAL
&) .~ are poor conductors of electricity

# 13. (2marks) How many electrons are in a neutral atom of 'CI {d'nlnrina-a?}'?

o - T . Smagt 2 not relevant heft :
b) 7 Caye O3 b pruJTDn’-: n NEwTRAL oo

C fﬁ? ;; Z=11 dpr t2 :
e) 37 s Y 13> = *g /J,;ff ot otk for # valewte € ‘)

# 14. (2 marks) Which one of the following statements about atomic structure is@

@K The number of protons and neutrons is always the same in the neutral atom.
b) v Almost all of the mass of the atmniscmmnh'amdmhenum
;3( ¢) " The protons and neutrons in the nucleus are very tightly pa
d) u"'fPl‘ntnnsand neutrons have approximately the same mass. -"'.wlmdu -Jlb )
€) " An atom is mostly empty space.

# 15. (2 marks) What is the correct description and formula of ammonium carbonate?

a) ¥ rholecklar, (NH,);CO, NH* Coy2™ &F lns

b) s moBcular, NH,COs
T) ¢) # ionic, NH{(CO);
ionic, (NH)COy

&) » ionic, NH,CO, (NH..‘){'O.} <:ﬁ" . J. NH{; - ’ (‘ﬂ}

l',,ll)c (Pdk)

ihrm ng,r___ﬁ [ Larr_Pu:r uMJ-

2= o0

# 16. (2 marks) What is the comect description and name of N;0,7?

1
%y nm'lulnw::rr gm}tmgantau'nmde B R etals .. covalent I‘_'j bonded
f:\ ¢) * ionic, dink % D omeole cnlal
d) * ionic, nrtrugan (IV) oxide . “opy
e) > ionic, nitrogen oxide S, ovausSt adi cate

4 ok pach otom
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# 17. (2 marks) Elemental oxygen [Dz]isnbundngt/in uwmmw
a) True Noy because photusynthesis
% h].. False 'F.J?EEJ ol raore C -L'
CJ'; 1L VERY mach-e.

# 18. (2 marks) When sugar (Cy;H.0.) is melted, covalent bonds within the molecules are broken.

! ;;:E Hlﬂ bn]; intfe racthons Leluseen mo o dea
% @ are bhnken, Lecause reoleceales haye

kh Lieehi Eﬂ-!‘r’ﬁ tv puevcowme wialk
# 19. (2 marks) H.PO., HF and NH, are all examples of wea mllamgﬂag ﬂfm, G,p_ ,v,u.;,: Aon

a TM 1I1|"'r'u__,ul'-"uqll"— > | lJ_ IGW —
P"l ) False ""”;]:;da bate o ij':ﬁm_ of \ors L_,M,,, d fﬁgf.rf o~ wartel

fd—v-n 4o remction b weder s Leet.. v )
I PART B: DRAWINGS & SHORT WRITTEN ANSWERS (answer on exam)

#20. Think about magnesium chioride (MgCly) dissolving in water. Legmd

a) (1 mark) Which substance is which substarice la liayiolvent?
i Tt " W) |@e

bj {1 mark) Is the solute molecular in naturg? HOWdDYEUkMW? H;0
[ L rﬂ?'ﬂn* Cl s a wanmetal W, r-d4\:nl-m-l-' ad Hei woulel !'
r-’v'r' tlapte ypttm_ bt winld grist at jonS (reetal lates &7 voaniets | 24 m!}

) (3 marks) Which diagram (a-d) best represents aqueous magnesium chioride? Explain.

b*

’~1:+

v |.n'---'~.4tc;'I

fol -,n?‘l'{r,l on T afe -r-—y.
whewn +Hee jonie Solute

3 —_‘!L; ey 5"#‘-&4 1‘5” Show "H"I;j .q-‘f*'::jé d‘-_;;'.;ﬁgg.

,Wﬂ'lf'f'lf- F’]hﬂlﬂf- ‘Jf‘i'{'ﬂ'}" "H!’\D-" 'T‘ orid wn a r]|' {H: ﬂl'l"j‘lif'GJ 'Hf'll‘."

solule 10ms  such “-.c-'l‘ Hae Jd° craine oLl Mie waler molecoles
——

Eﬁ_{(’ r‘rrw-ﬁgl 'n..-'ﬂra‘h .a-':rl's’r'{_‘. deF-'r'ﬂ'f,.rJ f_‘l-'o‘! e nrptff'ﬂ,limj
,-_!rl? r:_qrrfJ 'ia}wnrd:: '+lr~F_-' '-.P['-‘f"f' qnions. The 13 Showe

¥ l,{f’ I,]' / So, (E) IS the most occurple
5 N Repcar 2

- Mol A adfan -
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| PART C: SHOW COMPLETE WORK TO GET FULL CREDIT (answer on exam) |

# 21. (8 marks) Cortiso -rr..: an important steroid hormone that is used as a medicine to

treat inflammatory dise: such as rheumatoid arthritis. Cortisol is 68.6% carbon, 8.34% hydrogen
and221%oxymhjrmaa What is its molecular formula?

Include explanatory comments at each step of your calculation.

ik r

* Mo H“-‘iw"{ formulq = (?wf\ real -I':Jr’mugﬂ)w"""‘” 2
Rat's :: different ‘519.&?'.{! F whole- number ratic | iof otorms a£
adamis 14 molecule A rent elements fn substance , which

covn be determined viea mafs *fe J#‘“ﬂ

# |\ E‘m,l Fm?irlrnf forvavla 3 corvert wast Y5 b ass - c:;'a-'-lrp.-r-f

|'f- Hren 4o woles, duen norma kze 40 make b easier fo
see e mole rado it blgmpn{r . whith 1z 2gee at M
e . T -
mrrﬁrﬁ‘ Moss " o m Meles Novmal 7 e whele 3
{I:F'-d . 'f;} *Wj J“""‘Ir]'t OI f:frmr,n"_ f"!?ﬁ-t:! 1o ‘-h'llcs}' malt mele rotio
carbon | 0896 xtoo 1y
, i = 1}.4::!!3, Aoa’ F, £35S vag | (
©1%) | = @ pd | 1200 gfel 22| ol
uﬁv( [-3E van "x;
- E 2 .i r =
A TN NN UM a2 BN
?wn-ﬂf; / OORPARI L Vevod oy ?E’iﬂ—1~ 2,234 mol & vl
B =234 g eyl 135 me)
= 02 emol | _ - F
L. s =59 “XS= 30
oxfgen | 0-21%1093 ) (5.9994/, 22190 T T T ]
(24%) | = 29. oW 5,977 9fwato | 1,381 ol
= 13% ol | =Liooo ifye= S v
: _‘___1,_-:—‘\-:— B s T E: ] _F.-:, _‘——-u_._______'____‘__'
Note - I-F )‘ﬂu oy ded ﬂ“lﬂ' ) E MF]TIU n‘r#[" = l:.—-2_| H 3o 05
o irical ‘F:n’mq'd. qc :' rlﬂuru ral l'ﬂl.".llp,f (¥, T 3-"::’- Llrﬁ.l'; nfmalv\/

(y C-qH -|,.M Compaled -ﬂ_} Same ag -'.'M.rcﬂ molar wa (i} _.. ﬁJ_ '
he hm MM (362,47 fmi)

a T e s
\ (o ‘;P}["s' il ﬁrsfmnl:'}? ) Mﬂ“ IR S ¥iapls #
= Yi ) 1A l\-— ek <

< \ "?1.: Hi 0= cly lw;l: ?:Em-‘-gct
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| PART C: SHOW COMPLETE WORK TO GET FULL CREDIT (answer on exam) |

# 22. (10 marks) Sodium azide, NaN,, is used in automobile air bags because of its predictable explosive
properties. When heated strongly, sodium azide decomposes suddenly via the following reaction:

um'muu::sn Z NaNy(s) & < Na(s) + —_ I‘Hnl

I _a) [?‘me Fill in the missing stoichiometric coefficients needed to balance the reaction equation.
" b) (3marks) What type of reaction is this? Circle all that apply, and explain your choice(s).

acid-base | gas-forming - a n ) precipitation
- 7 — W ) e, It
® [=af 'rf‘{rn'-i"'-q ?J%lnﬂ’-’w a5 TOMMAy Trowes (eacta it bod Ad
.3 jnelude -n'l-jr :l.:? e — 50 vl ceally 2 feaniion how d occud
! 3 AN N |
rsx o Uxidation- reduction> FElectionl afe dranzly fred o Hhiy Eac
\ . . 3 T beaSBtmed 7
a5 ew devced Wy fhe Faet fha P-ﬁ._.——' RS 'I?TP f:lr.n.- —If = l’l'-‘:‘{‘JI
o Coripound st aain? olectips redyCed) od T3 —
1 Y ope: ! L - a ait b g = en leasis e sl
|rr‘. I'.':'"".'q"rn-'.r']._141 (] -'!-J roCET LY i Ja T LE =¥ L Hn""" R ":- . I?
& tH —7 5 Nziqy ¥ £ (hatdes

c) (4 marks) Using this reaction, abnutBﬂgnfMaN;iastﬁmtﬂlnﬂmastwardwawhm o see )
i The filled air bag contains =pprnmmntet',n’ﬁ5 .5 L of N; gas,)which has a density of 1.61x10° g/L at
22°C. How many molecules of nitrogen is your work. : -

-‘_'__'_:H-J- s :Iﬁ".ﬂ, roSe I,Hlt ”L - Hae our :’;ng .‘; o ,‘1.:-14 1.-:|Ir ar gaflt
(16l x107 -E\,ff“‘;-‘; L) = 0.0332 ,l{,l/
\ !._ | #
L‘_ CovdBd+ -|._. wanlEs W ,H"j e '.TlfJ‘ nasy ':_"‘.r Pz r-’i-:]-' .:_I{'ul.: [}.Jl:_‘.,l"lli'l‘ll.‘lt: |
1374 = - -3 = ZZ.0'% a/mol
&:{}1‘ Lo 9 - 1 .515 x\10 mLJIIJ L L Edla £ "
< Wi idesmtidy of hni ot = Ny
12.0\ a/mo) v 4'7 9

Convert to moletules udina PAuoaudre's Hunbel ,U'/i
3 J = 3("

> ot = . , wislaciles

E.p22 ;v'r_‘,nj" molecales \e 2615 X190 7 ol <= y X|g  Meolesules
1 - - |

W T 53 x10% molecules

bonded together to make a short chain
mustbeﬂ'lamargen-nﬂuiﬂdaim

Topwic (.rn' y = (€ 'm-.--_ 'rgf ot fons 1~ a ratie That y eld

=

} i -4
l a peutral Jﬂrr’.’t . Jn{n' Phﬂ"“f-F -'Lm'Tf of +he cationl mud
me ce 4ofal H-rmfme f[f*“'jl 5"': The anions. 1hP’J‘au ce Sodiumn I
an glkall e ol = 10V haue -+ | n(” "'F’J :| The

L-'- il Sor 5 w.l" Vv Ol .r-v( bl UI._ \,_.'L. rh g hes Huod J:’-r
‘O ratte of MNa® N "5 TLU_, JL.F "N " lon Mush bear a
“HHIU! chﬂﬂ_ # holuae Maf””“"" al ,M,,*r’.a- 'Pﬂ.h‘ru# cinfq-l’




