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Concordia University CHEM 205 Fall 2006 Student ID #
Dr. C. Rogers, Section 01 TAJ - MIDTERM EXAM

Chem 205: GENERAL CHEMISTRY |
MIDTERM EXAMINATION

PLEASE READ THIS PAGE WHILE WAITING TO START

INSTRUCTIONS: This test paper includes 8 pages, including a periodic table; please check that 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

#1. (/3 marks) Identify the following statements as true or false. (Circle Tor F.)

F T 1(F) The last digit in any measurement is estimifted, so it is uncert¥in and not nt
(Tt F A sample containing 1.2x10" atoms could be dascﬁb-ed as 2,0 nanomoles of atoms. = Z.€ 16wl
]:' T I@ When sugar melts, the sin'angamﬁf'll and mrposmn of the sugar molecules change. v
Fl'u,rsu el e cnge

# 2. (__J 3 marks) Fillin the blanks:

a) Number of neutrons in ™Au (.., gold-197) g =197 - ¥p
b) Formula of a common streng base NaOH
¢) Products of the decomposition of H;CO; COrgyp + H20(2) & o5 Lack

# 3. (/4 marks) Wiite each compound's formula or name, and circle ionic or molecular to describe each:

a) potassium phosphate Kz Poy @ molecular 2 M + Nm®
b) carbon hiochiceids LC C.F_f_., ionic r NI M
c_} Cra(SO4la .Fc e paium ]]I‘] Suf-r'ﬂft @J‘ molecular 7 Mt pm's
d) NO I}_,,,J*('dlr_ ongrid M?NWaNﬂ
4 E
tiuﬂ%"%:i wadels_i¢ 0:G each 6.5 tach

# 4. (__I 2 marks) Which of the following groups of elements is so reactive towards water and/or oxygen that
they are never found in elemental form in nature?
a) X group 14 (4A) Colbea ofc :
b) i group 15 (5A): pnictogens Nz, oc. [k 0ne Wy also, Fww“}'jw
-D c) X group 16 (BA): chalcogens Sg o
= alkali metals Mo, ...
e} X transition metals

#5. (/2 marks) All of the following statements are true EXCEPT

a) v for any neutral element, the number of prninns and electrons are equal.
X electrons and protons have equal mass, but opposite charges.
B c) v the mass number is the sum of the nurnher of protons and neutrons.
d) v the atomic number equals the number of protons.
e) / isotopes of an element have identical atomic numbers.

N




A c) GI—I-;;EO,H acetntes Gf cm g ol aeludile

nifric acid? LJ.UH R

a)X H'@ag) + LiOH(ag) - H0@ + Li'(aq) o N "

H(ag) + OH(agy = H:0® !.-|m ! = O thg " i"-*i.j.‘ Mg ragr
g ¢) ¥ HNOs(aq) + LiOH(aq) » H:O@® + uﬂﬂstaq}mww c £
d) Li(aq) + NOs(aq) —» LiNOsfag) Speetednes’ .
e} % LiOH(aq) + H.0© — H(aq) + Li[OH)(s) Hal gy * L'tagy ™
# 8. (_/ 2 marks) Which one of the following chemical equations is an acid-base reaction? \i* f.m aud %bﬂ&.

a)X 2 HClaq) + Zn(s) > Hyg) + ZnChiag)  redex. = ————

(B HClag) + NHs(aq) ~» NH,Cl{ag)

8

E

2 ol (0 Find mass of 1ALxw™ L adoms _
C 4.14-::m: = 1.9 x0* s x \ mole x bA4g - 1,1513
g Connion o
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# 6. (_/ 2 marks) You are given an unknown white sclid that may be either Pb{NO;)z or Zn(NGs)a. I you
prepare an agueous solution of the unknown and test it by adding the various reagents listed below,
which reagam will allow you to distinguish between the two mmpomds?

@? PhBr, insoluble Znbi, sobalde ™ make mscdudile Pb*" o Za" S
b) HNO; ritrates ol se

d) NHL[D;. erchlos ates ol so
) Llﬂoﬂ iuha}maﬂ seluwlAe

#7. (I 2marks) Whatis the nai ionic equation for the reaction of aqueous lithium hydroxide and aqueous

c)% HClag) + AgNOsfaq) —» AGCKs) + HNOstag) ¢recpibadion (o base... ey acidd
d) Ba(OH)z(aq) + Na;SOsaq) — BaSOuE) + 2 NaOH(ag) prec "l'hliﬂ.ﬂ {ne ac. 4, ol hﬂir}.
&) 2 NaDH(aq) + CuCl{ag)y —» EU{OH:Iz(S} + 2 NaCl{aqg) prEC 1':.-{"':-1 {\ﬁ-u A-w] n..q.Ej Iu.:..:.t-:}

#9. (I 2 marks) From the results of his gold foil experiment, Emest Rutherford concluded that
a) X electrons have a charge of -1.602x10™ C.
b) atoms contain equal numbers of protons and electrons.
¢) ¥ uranium ores emit a form of radiation that affect photographic plates. Curnie
d) ¥ alpha particles are helium nuclei.
atoms are composed of a small, dense nucleus surrounded by a cloud of electrons.

#10. (__f 2 marks) The density of lithium is 0.546 gicm’. What(volumeYs occupied by 1.96x10” Li atoms?

@J F;“&l ~ru'|.-1..ﬂ_u'l¢, u.'L'i-'-\:j clc-x‘ii‘*?:
g=m/V :
Sy m/fd = 2.2544 = L4137 wf' = & Mem
0.54k 3 e
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PART B: Check the right boxes... ‘
# 11. (__/ 6 marks) In the table, check () ALL boxes that apply to the pictures in the boxes to the left.
(Note: mari wilba deckichad for wickiy cholces) e ([ choose ML boxesy or it choost
Solid | Liquid | Gas | Element Call':;:m C{;::::i.lnr:d Mixture
s STHTE 5.4, a SAB ST . FEESEPST. ,
WokT 0.5 WORTH| 0.5 (all orfnettning)
i V4 s
| i @ @ @ V/ /
@
5 @
;D' |
e 7 T abwd
| 9 . !
. e _
] >
W e v
T ®» 9 v
/ | /
% v4

\,\_r—\J
one Prom, hese at least one From hose (h,_{-mfﬂje _f_l_.l_)

wioRTH 0.5 wWelkTh 0.5
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of

compound is bumed with(eXCEss ORVgErh wmm uma WIH pmdum the 1alpa5t number of males of
Which will m‘odumﬁmraaar? E slEvant the & s A LA MeED

PART C: Written answers & problems (detailed calculations & comments) ol
® '™ A ITIAG L !‘ﬁ]! |
#.‘IiiL (__f 4 marks) Consider the following compounds: C;HsOH, CsHs, and CHyCH,COCH. If] f

Every | mol buened will yaetd |

e &'r z_HgLC"!:!JI +30, — 20, -.I-EZ Ho O % 5 g Mvi Hel, So ki "o 1S mel

. CEPoT H*.., Vwill yied 3215 = 4,5 ot Had,
@ &15‘1' He o rme.d‘.i

.J}-:ue;}; 'lm.u:r!. Substance burped
will }ﬂvﬂrt & mal l-i.u_'.'.-‘-J

o CH3- 3 li {':ﬁ - '-E-..Ld +—5Hl{‘-‘ J‘/_,’ i 5:‘\'\0! El‘fhf‘f 51',)5{1,“(5
_Hacp{l{:ocuﬂ-} D - Yco, H2 will yeetd o el H20,
\\'T.,{ "?Hﬂﬂhdu must be balanced %o cmarsér +Hhun W"H“E H.:nl u-:FG[“HwF .
L — w15 L W'"r““"'“

#13. (% marks) A compound with formula KBrO, is analyzed and found to contain 52.92% Br by mass. i

Determine the value'of x, and write the complete formula and name for this compound.

?!ﬂ.ﬂ ‘i.ﬂ 'hmﬂu_'la hﬁ'lulf %1 ma] o ‘]lﬂ r.a( Br "h" KJ t’)u’!’ l-ll'ki"-!‘lmf‘l. C'}'
There ﬁ}mmlﬂ't w wmd of Br W W00 4 samlﬂe_} = #ael K,
e @) calewlale mass of K b lRq Sample, because My, vow dea = ’|L:C'3
pmondd J p=. B0
Fg-ﬁ,g{b‘f— @ caleanlede mass of D Hozn®mol ©

utts U@ normalize +mel o Er et K, &w} o deduce X & formula

hE@‘ ncrmalize 1o fwi mel fakue

e o 23w de. =2 |

‘h‘\ar ¢. LEH& q,t( . y |

Same 03 *“k‘, o S‘lﬂmﬂ

‘lﬂ = r.‘l-l-t]lﬁ
qqqﬁ” jmh’

DS have B¢ '-U-.('*lbi/(
= Formula 15 KBO, '

125 f%;e Mass oF © in wm + i l€d Name 15 G‘M‘S-Shm? r:}M1 j(
| M= 00g - 52.929 - 25.395 9%
o = 21.155 9 &, WP-‘:‘**&“Q’G-E Bro™
O idin = 21185 z brpamite B0,
+ I'_'J.l:h o —4_.—-» [324( el © brommpede B t:‘._;'

| il by ade E.‘L‘.,._

El ﬁ.*'l‘ig,‘l'g'mﬂ'.'r!f




_,-’4 gne 5? Mﬂh\j‘,...

A ernade Yo pach 1o #13 {-u..f.;}r ,Efﬁfu;nﬂ‘.-.)

Suce 52,927 of K80, 's mass is dis to B (MMg =H. T ghnel)
and  eutiy I wel KBrox  condams |wef Br...

2 [ 6> q'} g fﬁ.ﬂm%vgmr’ Ny MM = 155:%“10:-}:4%{?
00 MM oo, X ol

CDE donst

lhe mast “ "}ﬁ LE'{(“X Cenaials b*’[ fmfm'l.{nh}
,-:ﬁ . _lgbels -

Hg_ﬁ e imm .[Mi"’i + Tt f-“[m{;

235 |\ =9 ihﬂ.cf‘[{;ud: 39.09% ¢ + ?‘f-ciglf + '5*?;”-’% x ¢ m«dﬂ-\ﬁe‘
15,9999y = 31 135

% = LA
s awe :
r. Fﬁfrmth 5 FE"GAV‘/
P
Nowe 1§ Io-::-‘hs:. I?vx bw’.fw‘-!{‘ﬂ."‘(
{_f{ \} Lr;,ﬂ ".'
Another UEISJC'H
Drt‘ﬂﬂ.ﬂj solve for mass oL E.:tmfiﬂ
Br = 19 %0%gml” = 0,532 L. 4= 0:25%9
KI5t gl 4 s 25.89% K
b-a mass

Now - |BOL= 52.92% Br + 25.81% K + x50
x= 2.1% % 0 by mass

‘% {.MM'}:” talculato neles = M.c{tmiuad-
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Vk*/ = 0.5 marks 025 Qunding eae PAGE _ 6
CHEM 205 FO6 MIDTERM EXAM Dr. C. Rogers, Section ﬂ T Student |D #:

V= Lmalk

#14. (__/10 marks) Lithium nitride is used to store hydrogen in a solid form via the following reaction:
LlaN{5j +2 Hz{u] - UNH:(SZI + 2 LiH(s)

b= Yoot '} cwdation <hales Lhamr
a) (1 mark) What type of reaction is this? (circle auma:appﬁ althovgh ul-ﬂl g h‘r‘f""?‘““
acid- gas-forming oxidation-re o precipitation none of the

alie covelf .
b) (2 marks) Which reactants (if any) can be described by each term below? How you can tell (be specificl)?

Acid: Hz) Joses Ht B Form H oy oF s isfine l
Base: Q‘F‘Z"?‘“ﬁﬁﬂ'ﬂ H' ﬁ*’“’""’fﬂ‘—i—f
7 Oxdazingagent He =P because 1H isreduced{cx# 071 LR) by stealing 1E

Reducing agent H:. = becaust IH L‘iébﬁ:l'i‘ﬂ@i HRO—+T m L""‘“?} b’f I‘ﬁblh% ie

| ) (7 marks) ThemacunnmnpmoeedmdmmlhdpmdUGIsamheag which releases the stored

hydrogen: If the reverse reaction occurs in 92% yield, how many grams Id be released by
heating a mixture of 33.6 g of LiNHx(s) and 12.3 g of X LiH(s)? = .
D‘?LL}NHL{?’ + Z2LiHt)y —= LigNgy + 2 Hllﬂ]‘i n ‘:I'?.“fcyuclcr[
! m= g}ibj m= 1135 1'? » v
MM= 22949 Mm= 79T g Mm = 2.0ib 4 o
-_.,,____‘_______*______L________.___________!J._ = : e J . s
(O Find_quantities ok ceachmts S
1 33.6 = (463 mel PN B39 = {547 wol, LiH
L5 ¥ " 2= MBI T ¥
296 j!mnj ‘}‘1
_ ______.—-———'—"
@ Find hmiting ceacimat: . = If‘:rgmaig apd sroach fo L.K. :
IF wse lwel LiNH; @ nged 2med L Treol LiNHz , Have 1403 nﬂf
'.:'1‘3“"-54 " mcl L‘I.H I_W
2.0 7 ; cinl |
=D need x=29% mel LiH fo use up LM!'I

hale o 557 wetX LiH (not encigh)

S ,HI Hesy 15 hiowm fmﬁ reactawhk v

l.052
=D not m‘tﬁuﬁh L-H ﬂ
' Llem 5 lIMI.'tInfi [f.‘Lf.i‘}'“\'t

Fiad Hheo relical yield & R_Vf @ E“'i- NEAN y'-'l'.[c{ Xpected - 0
Ust A wol t-IHE M‘e mol HoX' : :

20 T T T T —— 05'2- = ﬂ.C'h&ﬂ,f 1eld
|0 Pmdm:e: vz [SYF ¥ mol Ha max. '1_1§F' i
: actual = (U 91 (3. @J
My, = (1597 wol j{z.cm g wel”) = 2379 EsF.)
3-119 9 Hheocetical yreld

\ o : i Lﬂdea}\!}ﬁdfv-fw.ﬂ |"i
\O l?j ‘!." H'L-.' |

i

Please see comments on following page




Re: Question # 14, parts (a) and (b).

This reaction is an unusual reaction in that it can be correctly classified in two different ways
(7.e., two fundamentally different basic types of reaction).

1.) Oxidation-reduction: involves transfer of electrons, thus results in changes in oxidation states
This part I was expecting you to be able to work out - it is clearly redox, since you start with
elemental hydrogen and end with hydrogen in compounds. The hard part of this question is identifying
the oxidizing agent and reducing agent, which is not as easy for this reaction as it is for many reactions.

¢ Hydrogen changes oxidation state from (0) in Hz(g) to (+I) in LiNH; and (-I) in LiH.

e One atom of H is oxidized (0 - +I) & the other atom of H is reduced (0 - -I).

* No other elements change oxidation state during the reaction.

¢ Hy(g) is both the oxidizing agent (causes oxidation, thereby itself gains electron(s) & is reduced)

& the reducing agent (causes reduction, thereby itself loses electron(s) & is oxidized).

e When two atoms of the same element in the same molecule trade electrons with each other, the
phenomenon is called disproportionation (not a term we learned in this class).

e Another example of disproportionation is a reaction we did see in class: H,O, > H,0 + 3 O, where
one atom of O(-I) in hydrogen peroxide is reduced to O(-II) in water and the other atom O(-I) is
oxidized to O(0) in oxygen gas.

2.) Acid-base: involves transfer of protons (H+)
I was not expecting you to notice this classification.
e The N* anion in Li3N takes H' from H; to form NH?", leaving behind H™ (what is left of H-H after H'
has been removed).
e This NH? reacts with another H, (by removing a H*) to form NH,", leaving behind a second H".
e The H- anions formed end up as LiH, and the NH* anions end up as LiNH..
e THUS: the nitride anion acted as a base, while the hydrogen gas acted as an acid (unusual).



