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Chem 205 - GENERAL CHEMISTRY |
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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 8 pages; please read over the whole test before starting.
Potentially useful information and a periodic table (incomplete) are included.

You may detach the periodic table page for easier reference if you wish.

Please write clearly and organize your work logically.

Read the instructions to each section carefully.

Duration: 70 minutes. GOOD LUCKI!

Mark breakdown:

Page 2. /10
Page 3. /15
Page 4. / 8
Page 5. / 8
Page 6. f12
TOTAL: /52 (MAXIMUM MARK = 53)
PERCENT: %

EARNED towards FINAL GRADE: /15
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PART A: ONLY YOUR FINAL ANSWER WILL BE MARKED

# 1. (2 marks) The figures below represent four different samples of gas-phase matter. Which figure

represents a pure compound?

@ A A" S (B a cQ“n- °
b) B _ ,Q..- d

A g Patid® “gafy- .4
g) They all do. ° - 3 % @ .‘ ® ?‘ !

Cormpound element cleme nt Conpound + element

# 2. (2 marks) Consider the following statement: “The degree of agreement among several measurements

of the same quantity reflects the reproducibility of the given type of measurement." What concept does
this statement describe?

a) error
C- b) certainty
() precision
d) accuracy
e) significance

# 3. (2 marks) The statements below summarize various scientists’ contributions to the understanding of
atomic structure. Which statement incorrectly describes the scientist's work?

a) T J.J. Thomson propased the plum-pudding'fnodel of the atom, based on his cathod&-ray tube

experiments. o
() The Curies showed that atoms cannot be subdivided, based on their experiments involving
8 radioactivityy”

¢) T J. Dalton proposed his atomic theofy, in which he (incorrectly) postulated that all atoms of the
same element are identical.”” > -

d)T R. Millikan determined the charge and mass of the electron, using his “cil-drop” experiments.

e) T E. Rutherford proposed the nuclear godef of the atom, based on his gold-foil experiments.

# 4. (2 marks) The reaction between reactant A (smaller spheres) and reactant B (larger spheres) is shown
in the diagram below. Based on the diagram, which equation best describes the reaction?

@) A+ B —» AB Shown

5) 2A + B, > 2AB 4A,+ 4p - HAB
4 c) &:45 :2AB: @ : Pj;ﬂ 5
‘ A+ B> A0

d] A+ Bz —r A82
# 5. (2 marks) What is the concentration of manganese ions in a 2.0 M solution of Mny(SO.); ?

E) A B Bz — AzB

a} Eg m& Mn fjﬂ ) } Mﬂl+ +. ; So‘fz-
B c) 3.0 mollL 2 43 (ag) =3 (ag) (ag)

d) 2.0 mollL :

e) 1.0 molL 2.0 wmol 4.0mol 6.0 mel

A ', c

0™

0
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/ # 6. (4 marks) Identify the following statements as true or false. (Circle T or F.)
@ I F When salt dissolves in water, the result is a homogeneous mixture.
. T Most elements on the periodic table are classified as nonmétals. me-tals L al] ov w othing.
r T 1@ Elemental sulfur exists as gas-phase diatomic molecules. Sg <) '.
T I@ A change in colour aﬁyg indicates a chemical change. j

3

# 7. (4 marks) Fill in the blanks:

a) The melting point of lead (600.61 K) on the Celsius scaleis: 0. bl = 273,15 = 3@;‘5
Li b) An element that tends to gain electrons during reactions is: ﬁ_[]_y__ng_nm:tn’_eg_b

c) The number of protons in an "As (arsenic-75) atom is: = atomic ¥ = @_}
d) The name of the phase change from solid to gas: sublimahon

# 8. (4 marks) Write the missing name or formula, and classify each substance by type

ne o A 0,25 u.-,t\
| Substance name _.d___—__l;:mga formula’ | [lonic or molecular r substance? |
L potassium perchlorate kCL Oq 'onic
' Aisulfur driexide S20s moleclar
copper (Il) phosphate Cus(10u)2 fenl c
ammonium sul Fate (NH,).SO,4 Lent €

#9. (3 marks) Determine the volume of liquid present in each graduated cylinder, and report your
measurements with the correct number of significant figures for the equipment. Next, add the two
-3:. volumes together, and indicate what determined the number of significant figures in the total volume.

Volume A: 5% ‘h’olumB > as‘ Total volume & comments (few words only!):
7 3mlles) Y. 1" 413" o e
13.3% m L
al-Lf'q- ml
eshmate Eve i al'ﬁ’“"‘ @SF
between Sca}iﬁff 0.5)
smallest divisionS

A . & 1.5
jl‘; ’ g r 2K |ana1r!ﬂr
v f

glﬁﬂ“{‘l}aﬂ"' 'Plawre_‘i ‘{"b" addihion

mited To # Awm&xl F“"*m
Given [eant P("EC{"':E

rAeaSule megnl used . .

|
|
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/ PART B: Short written answers

CH3CO00H — M0 = (0. 0S
# 10. (4 marks) Pure acetic acid, tjnown as glacialéa’cetic ;f:’iaxra"ﬁqu with a density of 1.049 g/mL at

25°C. Calculate the molarity of a solution of acetic acid made by dissolving 25.00 mL of glacial acetic
acid at 25°C in enoug‘h"‘ia}ﬁr to @125.{:0 mL of solution, | c
o “‘”{““-*7 = conczahahion (moles solue /\iters o seluchion )
® Find moles F CH3CooM wied' n aur 25.00mL of purs lr'EwHCHECoDH
d-_m LA Axv \/

v =(l.o44 3"“'-'*-)(1‘5-00""[*)
= 26.225 9¥ CH3CooH

n= _v_"_'\_"{:- n= '1_6_'2.1545 V[
Mm bo. ©5 .3!"'\-\-10' = 5
Lf = 0. Y5(% 1ch“e CH;CDDH =$ now Aissolve 7, S
. a &= 12500 mil 'ir.?tu"“w'\: O |"L§DDL
@ Caleadade mﬂamfa _JL/"-/
> 08363 wol v w7
— o \1 560 L QLL L Moo SF

—,
| 2 C = 2,494 M l@: 4sfF (d é,im)
#11. (4 marks) When elemental calcium is eleme ine, a white solid commonly known

as the mineral fluorite is formed.

r“a} (1 mark) Is the product ionic or molecular in nature? How do you know?

Jemic (wmetal plus wonwe tal l-&'f,-ldslbwt‘c u:MFc.-..ch)

b) (1 mark) Write a balanced chemical equation for this reaction. NoT p +
Cacs) + F'”—j'i —> Cafcs ’% iﬁf’fag@ . fxnt

¢) (2 marks) Briefly explain the concept of electroneutrality and how it helped you determine the
formula of the compound formed in the above reaction.

. electpnentralit,, ! Compiamnds macst be Cﬂwgﬂﬁd‘l ok ms n «

rahy  thet 4ives an %m.aﬁ # o @ and d}r},ea overall .
v le. Cﬂmrdw'ura for mula P neadenf onphed s " repreaerdo d
e Sine Ca Poims Ca®’ catino 4 F forms F7oanlens,

g\ 'H"“ﬂ ity Conblap wie . | €a"% TF - rwhy = CaF."l.
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PART C: Problems - SHOW COMPLETE WORK TO GET FULL CREDIT

#12. (8 marks) An element X forms an iodide XI; and a chioride XCls. The iodide is quantitatively
converted (i.e., with 100 % yield) to the chloride when it is heated in a stream

lorin
2XI;+3CL>2XCls+31; €y EXeoay ...
If 0.5000 g of X1, is treated, 0.2360 g of XCl; is obtained. Calculate the atomic mass of the element X, and
the element. Includeunlww q;ap of your calculation.
GMMM 3MMm
T. 2 MM = MM *3MM, LB, . = MM ¥
X‘-z‘ Xy (‘.'ﬁ\' -=1 iy X f&"‘\
(wmjj = Mm, + 3(1% *hg.\, (wa.zaaug) = MM, + 3(35.45 ym)
= M* 2200 = MM:" 106. 3%
. @ e W il u" £ J/
® [eactipw stpichigwmetr al X oloms from X‘I, %0 wln K{lﬂ

@1 XTIy bewomes 1 M
. 3 \
Thus - nxz - 'ﬂn (= #n G
'Fw-«.w{

® W(#Lau_%_]ﬁ,l*s ndumu m.a.u
.do_qgﬂs‘/ 0.2340 9 %9; \/é-_—

her:mi {* sach Comloounah
M+ 2%0.70 MMy + 10635 gl -‘

0.5000MM, + G335 = 02360 MM, ¢ 2. WS
(0.5500~ 0.2350) MM, = FARNS - S2.13C
3.2640 MMy = 2} 430

| s 1389 glwet (wF s

% MMy = 132.9D W"mal Id"{ The chemand’ ol nMaLd )i
A

Thiz atvmic mags 5 Aose b 2 n~odado 39. 32 afrasl = Ba:

conclusion / @ 123 .9 5fwl La
B, fa 5 an ool Cadth metad

Thus, Hhe L-‘&h@h“ nmutt be

&)
v
Se Brms 42 tdam ot #3.
La (‘an’rhdhum\ wihich a *’qm:?t

\ dues 47|=uﬁallj bren 42 cohiomr  (bod ol .;LrJ t> solue P.@LL-M)

® PRACTIE Ch3 END-of - CHAPTER PROB\EMS (ntar and) =
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o MI=34.00S gl MM~ 1921 F gauef 2
# 13. (12 marks) The fizZ produced when an Al er® antacid tablet is dissolved in water is due to the

reaction sodium bicarbonate, ICO;,, and citric acid, HsCgHsO7:

3 NaHCOs(aq) + HiCoHsO7(aq) {3 COx(g)}+ 3 H:0(6) + Na:CeHeOs(aq)
In a certain experiment, imagine you mix 2.00 g of sodium bicarbonate and 2.00 g of citric acid.

a) (10 marks ) Assuming the reaction proceeds with 100% yield, how many grams of 002 form?
Include explanatory comments with your calculations.

e lc find hmt‘hn.s tectchant, macst compare rxn shngt,,pﬁg-k-j .
with actual mole wwhﬁed of reactanks: (snmsr«aﬁua..aa show B--.)

——

\
. (B) -
CHEM 205 Fall 2009 MIDTERM EXAM &g@_.w)p
|
|

#H Nal-lmj = 2.00 9 = . 3{@32.1 mwj Nan:’I |
® XH 005 ool |
f_ﬂ sC Hs O3 * 2.609g = O DD‘JD‘H mol cifnc aeld

lQz.11% sfmew

Reacthon Pabwim 3 Nahedy /5 we have 0.0238( WL 2,29V
@ | i,y 0. 0l 0%) [

= N rane an-!wz. 'iU
pets P

{ o Naﬁl}o LJMlh.‘j f
,{’M ehcal ww{A based ‘én LR : i (eI e

a — 'UMIJ
5 Need 3 ol NaHEO3 0, 02381 mo o "X 0.0238)
C 4o wake 3 mel €Oy e X mol OO, made =V ol CO,

e
IOH?? 9

f-/ ..m*n'QS'ajt_Dl%memm

. % X /—': SF rules .
b) (2 marks) Calculate how much excess reactant ;?nams after the reaction is com

o) [ Creesms (e ald = oriqmel £ amount used

®[ m«'} o mass s Frams

= 0.010%| - 000393}

= 0,024 mol o over
J\ M= AXMM 2 M= (0.0024Fmel)( r‘?z.u?jfmt)

> T 0415 3 rémmniaﬁ(unrmded)




