Student Number:
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Final Examination
CHEM 1000 3.0 — Chemical Structure
December 13, 2010 9:00— 11:00 a.m. 2 hours
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* Extra paper for rough work is not permitted.

* Write your answers in the space provided. Answers may not be submitted on the periodic
table or other reference pages.
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oxide (FeyOy, M.M. 231.53 g mol™') and oxygen.

IFeOns) — 2FesOu(s) + % Oulg)

Determine the mass of Fe;O; that must be decomposed to produce oxygen that fillss3.95 L
vessel to & pressure of 120 kPa at -73°C,
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6 2 You have a container of ice ut 0.0°C. What is the minimum mass of ice that must be added to0
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1 MM, 12017 g ol ; _
A sctple of 128§ ofsolid naphibalens (Chol FL 165, (g) and HyOKE) "ﬁmm

mm&uﬂ%uh IMH'E"IHII-WEI'

rises by 5.15 °C. !
wiite the balanced equation fur this resstion i

+ 12009 =2 /0 COx0) t 445%e)
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C o Hg)
b calculate the change in ntemal energy for this resstion

g=CcoT = /05n 515 =t530 *J%ﬁ-f‘-ﬁtj |
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€. calculsie the standard enthalpy chunge for thix reaction
ANz AU+ ankT anz=/o=~I1= =4,

AW = —5€F -2, 9.3 2985x10 >
= -~ 5'3‘?5 RT mel~!
4 calculate the standard eathalpy of formation of naphthalene give

AHP(CO:(g)) = ~393.51 kJ mol”
AHP(HO(L)) = ~285.83 kJ mol”!,
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What is the partial pressure of NH,?
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i) Which of the fnllumnghﬂmbmmummprhnqﬂht

:-t. :D 'n
PR T s B e
0= P—0; ‘0— II:'-—q: IE—— Il;‘-—E.

:é): .0: IE

A C

:E e
i i
ol g :0= p=0:

i 0

'li :'u.

B E

i) Which of the following represents the angular function of & @ ;_; stomic orbital?
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e. spd

iv) Given the electrancgativities of S and F, respectively are 2.6 and 4.0, the charge on

the sulfur atom as calculated by Allen's method is

a0

b. +6
c. +1.40

d. +0.52

.55

(HCOO") shown below, the x-systom consists of

C.}mﬁnh-ﬂlm
b. 4 orbitals and 3 electrons
c.lﬂhilﬂl-‘d"m
d. 3 orbitals and 3 electrons
¢. 2 orbitals and 2 electrons

H—C—0
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vi) When light is absorbed by an stom
n}nnudunmmd:liglﬂirﬂﬂﬂﬂﬁ'ﬂf

b}nuﬁhtnbuqmlunmlln‘d-nﬂww
will be transfer.

of the excited state in which the electron

¢) can have any values hv as Muhkﬁgﬂmkmﬂwm_

Can only be equal to the difference in encrgy involved in the transition otherwise the
remains in the ground state.

e) the #ﬁmmhwwﬂlmidmﬂmlﬂuudl.
ﬁﬂWﬂnnf&mMmthnﬂ:Hﬂd(mﬂnnmmwm
correct)
-@mﬁmm to introduce quantization to explain the atomic spectra of hydrogen.

b) In this model the encrgy is independent of n, it only depends on the mass of the
electron.

¢) This model is valid only for the hydrogen atom, i.c., an atom with one electron and one
proton.

d) This model was used successfully to in the effect of .
phiie stomis. explain the magnetic field on gas

u}hﬁﬂnﬂylﬁiﬂﬁ;ﬁinﬂmﬁmﬁhm&ﬂ:m
viii) Which of the following substance has the highest pelarizability? Circle your answer.

P >

ZnS (made of Zn™'and §%) | NaCl (made of Na® ang ch

CaS (made of G a0d S |
a) Zn8 = CaS <Na(l
h}m{m.m
€) NaCl < Ca8 < 758

@ﬂtm:m

_ ®)Zu8 = NaCl « ot
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i ‘?twwimm:“ HF, tﬁﬂ&ﬁ HBr, -67°C; HI,
l‘*ﬂ’\g €0k mtrnagen vt rena 1';""‘3 Mass of the,

: hygvogem bording.
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' _ong. O=H
4 7. Using the data provided and your knowledge of ionic solids order the following N el )
increasing size of the holes crested by the anions.

LiF (made of Li'and F) | CsCl (made of Cs" and CT)) | BaCl; (made of Ba™ and CI)

lonic radius (pm)
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Name the shape of the |
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Until recently, benz

presence of human ﬂimFmHMhhw}w"uudhfmhmldﬁwhdmmm

color. Because berziding has reeas s . (1 human blood, boxidine tims s chametarisiic biue
a8 recently been identified as a carcinogen, it has been replaced by

other indicators, a) Complete the structure by drawing ALL lone pairs of clectrons.

b) Indicate in the appropriate boxes the hybrid orbitals used by the carbon and nitrogen atoms

indicated by arrows.
[=7]

€) lmiﬁmHMdMHMMMW.
1) H-N-Hbondangle s __ |09 degrees.
2) N-C-Cbondangleis |0 degrees.
3) H-C=Cbondangleis 1 A0 dogrees.

d) How many umdnbmdlmptumihmhmhnuh?ﬂlllnthnm
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(oj 1. Complete the table below (a - f) and caleulate the enthalpy of formation of CaO(s).
B -
- M{L Gn%ﬁ Ca™(g) + 0*(g) — CalX(s) -3414 kl/mol @
b =)
Enthalpy of sublimation of Ca(s) CQ{s) — Cq{j} 178 K/mol £
of o 7
Bond Energy of Oy(g) Gﬂﬂ_t? ?-.C-"ﬂ) 498 kJ/mol
First ionization energy of Ca(g) Calg) — Ca'(g) + ¢ 590 kJ/mol @
9 1+ P
Second ionization energy of Ca(g) Cq‘ti} — Ca + € 1145 kl/mol fg
€) o s
Electron Affinity of O(g) %_,_ e __-:,q?) -141 klmal @
nM MM Ofg) +e—0"® 744 ki/mol @
[0 =
mulpynfﬁumuﬁafm:} Cals) + ¥%Ox(g) — Ca0(s) To be calculated 5

e ke G4 +H0 O O 16 B

&}?"Ccﬁaﬁ = oG8 b3 mol ™!
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Reference Page 1 of 3
H 00 r

b= 6626 x 10™) €= 29979 x 107 m 5

— o
Rg=2179x 100" ) &= 5ipm

n-u:unm"mr'-wmﬂu-u:"mr'. k= 138066 x 107 J K
lwmm-uu:m‘h-mhn{_m ImL = lcm’
Avogadra's number N, = 6.02214199%10™ molecules mol*

0C=27315K

Specific heat of water = 4.184 § g ", Specific beat of ice = 2.11 1 g* °C*
Hest of vaporization of water = 44.0 kJ mol™, Heat of fusion of water = 6.01 kJ mol*

- f2RT.  _pRT. g
Um H ™ U g H ¥ W FH

IH r = ]‘H u_l. _.H_-Atu_-
Ze=gyiew Ia V2ag S " a7

PM PV m‘J
; =——: | P#= |(V-nb)=nRT

E= —l'z? ; —

n z
E=hv; c=vl
P AH[ 1 1|
P, |_4H -]—--i—]i “’['1]'-“[--_-)
h[i‘f) R(T, T 1l B KR
EN
= el
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163
418
946

N—N
N=N
Ns=N
N—O

H—H 436
- 4i4
H—N »
H—0O ol
H—S

2212
590

142

N=0
0—0
0=0

H—F S5

498
159

F—F

H—B o<
B—1

—Q &8

243

a—q

- 4}

193

IS)

" Admough £ det =T St e dvel fe ame precison |three sgasficant fig

Br—Br
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Tl e e e oy mow more gty Specsficadly e vsioes for e
atossic weloosies: ¥, FE. RO, BB M1, N, (W==N), O, (O==0\. F;. Cl,, br,.
g L wr sseslly wd-dssoomton Serpes. rather ta srerage hond onengies.

*The vl fior the C==0 tons in O0, s 799 &} fmol.
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