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Chem 205: GENERAL CHEMISTRY |
MIDTERM EXAMINATION

PLEASE READ THIS BOX WHILE WAITING TO START

INSTRUCTIONS: This test paper includes 8 pages, including a pericdic table, please ensure your
paper is complete. You may detach the periodic table if you wish. For Part A, you do not need to
show calculations; for Part C, you must show your calculations to receive full marks. Please write
clearly and organize your work logically. Non-programmable calculators are permitted; book-style
translation dictionaries are allowed, but electronic dictionaries and cell phones are not allowed.
Duration: 70 minutes - spend at least half that time on Parts B & C. GOOD LUCK!
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PART A: ONLY YOUR FINAL ANSWER WILL BE MARKED of ATIM
waEls N CETEE Bl cs
= ?“ MAE oF @ Al 0 -';.;QE-.W
#1. dg)hams) The nuclear mode! of the atom, as proposed by Emest Rutherford, was based on pACKE
observations of the scattering of alpha particles by a thin gold foil. Which of the following statements
is ot truey > lacqe @ charged ...
a) ost of the positively charged alpha particles passed directly through the foil without being i
significantly deflected (scattered) away from their original direction of flight. \/£< ¥ ocfums r—'tt-ﬁffj emf?y |
‘ B () The majority of the alpha particles bounced straight back from the shiny gold foil. sppce.

c) A small fraction of the positively charged alpha particles was deflected through very large
angles.  inly Hag ones Haak shack a naclewa!

d) /The alpha particles were scattered because they are much lighter than gold nuclei.
e) /Earlier models of the atom predicted that the majority of the positively charged alpha particles
would be deflected, but not by very large angres{::wﬁ p!um- ?u&dinj ol iy {(Tl'kf-'l:‘lf‘c;") .
suqgested @ was Arffuse, wik in One big" nucteus
# 2./(2)marks) When water'poils) bubbles can be seen rising fo the surface. What do the bubbles contain?

Ch.]) @ A mixture of hydrogen, Hz, and oxygen, Oz, gases
b)

D Nothing (a vacuum)
c)  Air (mostly nitrogen, N, and oxygen, Oz)
d)) HOvapour = steam = Hy0g)
) lonized water (H™ and OH)
# . ag CCL'.EC‘{ e {1H < '-i» &E"k kel ioof;a"
(2/marks) What is the pH of 0.0050 M HNO" . g -
&/ 2.30 o H= -lo THT] oond HNU3 cag) > H toq) + NOs toq)
A b) -2.30 1-»{?-:_:1? 2 f 3 ) Sho
c) 5130 i1 o el = ~log (0.0050 s A
d -530 9 % o 6. 0050me) < 0-0050wd WY
e) x 7.00 neuh=l bahween 10 210 n_gE_i s L

N “¢H= 230
#4. @marks] The figure on the left shows a “nanoscale” view of the mercury atoms in a thermometer
- registering 10 °C. Which figure on the right (on the same scale as the figure on the left) best
represents the mercury atoms in the thermometer if it is registering 100 “C?
oo °C
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# 5. (5 marks) Identify the following statements as true or false. (Circle T or F.) ST O
=~ T Containt Mo molfcult
\Ch.2)F T I(F) A hydrated ionic compound is an ionic compound which is dissolved in water. méide coy shal lathice
? ™y
@. 1) E' o I@ All isotopes of the same element contain the same number of neutrons f:zﬂ‘ﬁus Game # a5 atoaric #)
ch QT ()1 F  In elemental form, oxygen generally acts as an oxidizing agent J/ sieals elechons %o d’?“ﬁ’%}
eyt \ v ﬂ -1IC
ek oy @ All reactions involving an acid are classified as acid-base reactions. oI
b e e 4 _ AfB oms involve B moter Fp?ammokr}
Chl) T @0 F Anaqueous solution is an example of a homogeneous mixture.
£ ~

T\

b

: temermber Medex ren inclass

: o b (00T e MY
# 6. (5 marks) Fill in the blanks: ﬁ“&iﬂc\;&;ﬁ: :'5'&‘&;5??5 e \ gl
@ a) The boiling point of helium (4.2 K) on the Celsius scale is: =35 + =i Beea 0
(©n2)'b)  The number of protons in a *"Hg (mercury-200) atom is: Same as chwic = (SLCD '
g C;?CJ Two allotropes of carbon are: goaghite, digmond heckmomit

@{d) The lab technique to separate insoluble solid from a solution is: {1 4 Cadion
(@e) The unstable species that forms when CO; reacts with H;O is: carb t?ﬂl‘C C\C':CI ) H lC'Q}

T e
(iLS. (3 marks) Write the missing name or formula, and classify each substance by typq:ilﬁstctx 0:15 hanz
3 ]

C’n’ Substance name Substance formula lonic or melecular substance?
’2) potassium carbonate jK E.J(i{) s 035 )5 tonic :::. (Kt é' Co f")
= phosphorus pentachloride PiLed 035 935 molecilar (o ions)
Qh‘\.muﬂ;dﬂf\‘f P“'érc Wecate 07 NHCIO, -3 lonic ¢ (NH:_? ¢ 10 )

J.u: Cawarnant Gu $3

8. (2 marks) The diagrams shown here depict various types of matter on the atomic scale. Cho
diagram that matches each description in the table (there will be unused diagrams): | b s PROTEGES W
CoLoull pu B AN, o
tjgg i t'.-::i‘h_:Esun

= . liguid + solig
0.5 ach %as'. Solid, metnl ﬁmfmf&
e e e B W Ut P SUT,
iagram scription / 25 O@ 2 mokecele
o A mixture that fits its container 200004 . 7
,; : 200000 ~
O A solid elemental metal (pure) 2002004 - e
(& A gas-phase compound {(fu re) a{m c
G5, Mixiure i i xtuie
b A heterogeneous mixture 3;_]_%?: § %Jﬁ-}{tﬁ?}#hmi;
= A visible Phd.scs {ie: l"lﬁ"f&t'-}é
e sohd + ll'iuicl | ©“ @ « 092900 aQ
i | & Ceee 6|
?E.:C{J:sj.qs | 2 00000
cice d f
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. PART B: Short written answers

CHEM 205 Winier 2008 MIDTERM EXAM
Dr. C. Rogers, Section 03 T/J

o
# Q%arks} Classify the two reactions below, and briefly justify your choices. Use as many of the
following “type” labels as apply to each reaction: precipitation, au}ﬁ}gﬁm, gas-forming, redox.

Reaction

Reaction type(s)

How did you decide?

acid 2
2 HCliag) + H2Oz(aq) + 2 FeClyaq)
1 i zgeghmﬂafzmom

1
chlovides. wsully 5oLUBE
Zo ot pra'ci.ar}quﬂ

|.-l+l“"'f -
!’:\EA:.']M with
a becke (2 vt B12)

@ED EK]V'/

(Oxid adien -
reduction

=e” %ans{@r-)
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Hucedd )

Na2S0;

bk feactants sidubde
Na,S(aq) + ZnSOaiag)
— ZnS(s) +

g
insSoluble

RECIPITATY {

({on-excha

&,

Bokhh  (zactunty were ssible o

ionic  compounds, but aie

Pm:.luc:f ES an, INSELL!.%V{

fonic i.'t-n'r’l?-‘.;un.rz{ (_.%nﬁ)_
sk Subfides R SoLUBLY

exeapt alkah meiol

Corteched
o bomid

+ N Hyt salks -

EY
@
. (5 marks) The diagram shown to the right represents the products formed
when a sample of an unknown compound decompo eme i

an oxidation-reduction reaction with itself;[no other rea ants ed).
If the darkastﬁhms represent nitrogen atoms and the light spheres represent
oxygen atoms, what was the empirical formula of the original compound?

8 ©
® e
®%e | |

®

unknown

7‘03 — .;iN;2

Briefly explain your answer.
e 5y producfl' +  producT
+ 40, FK
2

3 Q-‘uhﬁ N
. %é i
ﬁfwrfm‘adﬂn’ Z

W) hat bex shows us* 2 Na + é 0;3 \/
Based on Yha Jaw off comseryation of modiar

&
L

formed in samphe
oo othar’

Edaee il Ha M;;:‘/ frowm wakntun alatel
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ades M pe(

I A Hae unknown 3'“1 , gr‘lmfgm- s "

- e ruklo of N atoms 3(4) Gt =

' O atems 4 |3

| buciecles g prrmdecsle

£(2)
Thas +he e;wir{mﬁ formmla of unknown = NO‘R\/
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’ PART C: Problems - SHOW YOUR WORK TO GET FULL CREDIT

1. (5 marks) Imagine a man with a serious medical condition that causes him suffer from hyponatremia
(not enough sodium ion in the blood). He has a blood-plasma sedium ion concentration of 0.118 M
and a total blood volume of 4.6 L.
What of sodium chloride would need to be added to his blood to bring the sodium ion concentration up
to 0.138 M (a heaithy level). [assume no change in biood volume. ]
Include explanatory comments ch of lation.

P(.l.",!'fmf fMS low (N;-."LJ = 0: g _."_Yi._g_] !;1 ih{pﬂ- Hor—;[

Problem -
Needs MM o gﬁ‘} .}_E"I___EF 0.[3% ﬂ"E_j Na® m 4Gl Hﬁocl-
/

i

)

9",'/-:@ 348 mef Noi
NELL :

1
Il.ft.}:::'."-(. L rlab\* sl LQ I;-\_mq__ #i"‘[N’:}

' b
i : +
g‘ﬂf t =D must add df?{entqtii = 0.b34% - 0S4 = 0;5‘?26}“::1' Na

4

W
| [3-:} © man reede ofa) # Ny = (E}.i?ss fif')(‘hﬂ: L)

i
Q;.u% ,,,.j_*:,j) (rot) 0.y 28 mol Na"
L

"

3&"'%&)“ counce &€ Na& wlf ke Nau“/(wm d:\h}u.pl@)

i 1. )
:;u;\“‘\’t-y 1 Nat [}e'?{ 1 Natld wnit added.
Z muat add ©.0920 mel Natd fo s eed .
Ac‘r:} == N
A Kih%'- ass Na? mzeded = (0. 0920 mol Nact)(58.45 B;Naf_‘t">
[ -
v
=, Hows = Gtg}F}ﬂ
g\anaione? n -
L:.’:nllfx'.f;\ 1S J%Dm = 5.43 (far 3 AF d(‘fefylf&_.{ h:t.re)
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(14 marks) Aspirin can be made in the laboratory by reacting acetic anhydride (C4Hs03) with salicylic
acid (C;HsOs) to form aspirin (CoHsO.) and acetic acid (C;H40z). The balanced equation is:

CsHsO; + C;HsO3 — CgHeOy + C:HO:
In a laboratory synthesis, a student begins with 3.00 mL of acetic anhydride (density 1.08 g/mL) and 1.25 g
of salicyclic acid. Once the reaction is complete, the studentcollects 1.22 g of aspiri Determine the limiting
reactant. the theoretical yield of aspirin and the percent yield of the reaction.

Include explanatory comments at each step of your calculation.
@ Fiesk = find q'mn-l'Hl es of reactants used by stw dent
=

¥ acedic = Q-G‘é a\(3.00 "‘0/1:;‘1 #_ﬁ-aahqﬁc = 154
a«ﬂhkldﬂ‘cha vl a—[.iﬂ'{ !5%* llg -3_ Vl/
(02,091 9 mol
. me | \,4’
g = 0.007050 meA (3H,0;

= 6.031FY ol CyH, 05

@ Lim’l'h“ feaclont = react ant Had runs out fiest (fc f.ﬂmr}e&chf comsumed mﬁﬂn)'-
I mel acetic anhydcide ,f/; Stud ent had 0.031Hkmol /= .23

Lol salieylic acid o.oa‘l’cy[

Thus© all the salicglic acd will be waed up (fe. L RIS
whegeus sema acti m.h-,dmu will remam wnreached (em>

L Meeds

2) Theoreheod qie_[_g\l_'cﬁ Fmﬁh;\c:l- nq{?ﬁn = based Gh‘/’u&!ﬁj up o0d e L.R, :
i 050 ol @aPIrin

For | wol saliylic acdd = | wl aapein /=D X =/0. 009

ave De0cfi0SD ek S s
W
¢ Expecfad a‘s-f'urm mass = (G.G{?Cfﬂgﬂmﬂ'{'r>(|8c,fé; o fine))
- X V{
= L6303
z 349 (3 SF)

; : ded yield 7
@ Parmd old = how dlede dud we come 12 ?rdd_w\{r Huo £Xpe b
% bt’etcl = actual ife’id e 100

Theore tical yield

= [.3i9 ahlluined:f} 00
'hb%’j L%ffrﬁtd

i  for WNE :fr-
’L{(\ = —JFL\"\E? Iﬂl"ﬂ* ]1/ {55{—:){_‘._.4 fose 0,25 Tox '“r_‘j




